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. Abstract

The research described in these stadies was des{gneq to .

‘??{iEvestiﬂatﬁwﬁhgiggx,kindergzrign_chilﬁrenhknﬁiﬂthai+fuh§n
‘.C@tEQOIieS,are hierarchicaliy‘organized, the Rrinciiles‘of

3

mutual exclusion (referred to also as horizontal

abply..

~In the first study, 96 kindergarten'qhildren were tested .
using two hierarchies of natural categoriés (fruit-vegetable-
food and dog- blrd-anlmal) Each hlerarchy con51sted of threc

levels (e.q., "collle" ""dog", and "anlmal").

/

Thé results:shoied that, in a first identification task;
E 52% Of the Chlldren with foods and anlmals, were able to
1dent1fy specific stipuli (e. ges apple, banana, corn, peas) as
membexs Of EUtually-exclu51ve categorles (frult and vegetable)

and 51multaneously, identify then at both the 1ntermed1ate and

classification) and class-inclusion (vertical classification)

superordlnate (e.g., food) level. These children are .called

"hlerarchlcal 1dent1f1ers"

- I

In a second sortlng task 71% and u7% o% children with
annmal and food categorles, respectlvely, were "hierarchical

,';sorters“( Thatrls, they sorted specific stlmu11~1nto two



iv

1ntermed1ate level categories and then: conbined then into the

superordinate category. “
* "\ . ) \“'\

N,
7

1t ’ . » o
In ¢rder to clarify results obtained in study 1, study 2
‘1nvest1gated *children's understanding of hierarchical o
\\ - : :‘ Ei
organizatlon with an arbltrary three—level hierarchy bﬁ R

meanlngless categories. The subjects tesfed With the foo&rsets'

Y
in study 1 were used 1n study 2. They were first' taught ¢he

*

llnks between the f1rst (spec1fic) level sti

i dnd the secondq,

(;nternedlate) level categorles of the arb trary three-level
hierarchy._They were then taught the links between the
intermediate dhd the third (supeordinete)‘level. Two tests
attempted to see whether they had inferred the relatlonshlp

between first level stlmull and the superordlnate categorles. .

In the first test, subjects were required to identifygall

specific stimuli belonging to tﬁefsnperordinatedceteggries,jlnjs'

the second tést, they were required”tb'sert‘stimuli at eech:of

the intermediate level categories and ecombine them'into the

%

superordinate categdry. Eidhteen (or,ﬂZ%) of the'subjects}‘

(hierarchicéleutilizers) were judged to have discovered and 7;1,

utilized the principles cf hierarchical organization,inrthese, S

tasks, — T -

At the end of study 2, subjects were retested on the

hierarchical sorting of the same food categories-as study 1.

-




. There was a strong positive correlation between hierarchical

sorting”of fdod.categories on study 1;and.at the.end of study.
2.'HoWever hierarchical utilizationmwith arbitrary catégoriesl
at the beglnnlng of study 2 was not related to hierarchical
sorting Qf foods on study 1 but was related to hlerarchlcal

retes+ SOftlng of foods on study 2 This pattern of results

primarily reflects the fact‘that nine children appliéd .

principles of hierarchical organizaticn for the first time with

the afbitrary'categorieS*in*study”Q'anﬂ fiveaof*thesefl**

generalized this ability~to hierarchical .sorting of the‘féﬁd

categories at the end of study 2.

The results of study 1 and study 2 indicate that a

’ A

significant number of kindergarten childrén can simultaneously
L 4

‘attend to the subparts and wholes of a hlerarchlcal arrangement
of categorles' that they can integrate or smmultanously make /j

'use 6f horlzontal and vertical classlflcatlon.\ The result& of

-

,-study 2 1nd1cate that training with arbitrary categories may be

an effectlve method to ‘induce children to discowver or make use
of the prlnc1ples of mutual- exclusion and class-lnclu51on of

hierarchies.

|
|
|

‘\
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INTRODUCTION

As a young child acquires kncwledge about the world, he

acquires knauiedge—about categorles or..classes of objects, -~

thlngs,and events. He learns what objects are represehtative
cr exemplars of a class, what propertiesA;r'}e;tures define a
category and in vhat wayéfch egories are related to each ‘
other. Tﬁls conceptual development is dependent on the one
hand, on the young chlid's ability to perceptually and
conceptually d;scrlnlnate objects in the world as 1nd1v1duallyr
distinct, and; on the other hand, to classify then.

In the latter case, he 1s able +0 dlsregard some of the

1nd171dual differences that exlst between the igmense number of
objects anqrevents he has experienced and group them together*f
"iﬁfb*a“smaile:nsgf,cf g@tegpries ér classés, and thus to
respond ta thbsé objects as if fﬁef were equivalent. iIn this
way, the developing child organizes and simplifies his woérld.

s

The process by which the ycung child‘eventuaLly acquires ’

the abilixy,io,categntize_thingsuin,his werld is coiplicated

LY

and poorly understood. It'appears that 1« to 2- year old

i

children (Nelson, 1974a; Ross, note 1) respond to cerfain groups
of objects as if they were 'equivalent? and'yef also indicate
that they perceive the objects as individually distinct. By 2-

to 3- years of age, children sort obpjects on the basis of

F 0N e

b o ¥t 1



&
, assoc%at%ve—relgxieash&psfge—q*Aﬂcg'bﬂﬁe“fﬁceaﬂiezg‘fe
Sherber, 1976; Mansfield, 1977; Pravat 4 Cancelli, 1977),
functional relatlonchlps {i.e. knife + fork) (Helson,.197ua,b),,

and perceptua1‘31wilar1tles (Clark. 1973).,

1

Thus it is clear that preschoaiers»possess the'ability to

group together objgctsvand‘fy;ngsianrhe bagisro§7§§§gg;§tive

reiationships or common propérties. This ability appears

tc rapldly becone more sophlstlcated since S-to 6~ year olds.
are capable of classif1cat10n3 baseh on conplex comblnatlons

of common phy51cal propertles as well as on propertles that mayj
‘be - more abstract or concnptual. In many 1nstances: a chlld's‘
classificatory behaviour is, on the surface, similar to

- that of an adﬁlt, fet the cung chiIé's ability to put -

objects or events together accerding to adult catégorical

taxonomles does not necessarlly méan that he understands the
loglcal principles underlying the c1a551f1cation.'

-

These principles imply, as already(mentionéd, that while
objects or evgnts are perceptually distinct and can be rredted
as such, they can also be treated aér'eguivalent', belonging to
a commcn class or category; that all ireus organiged ﬁs a class

have a property or set cf properties in coamon. And, that if a

category'is,deflned by a commcn propertyv(or set-df

properties), these properties are not common \to other

categories. - \
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The above p:inciples pertain to a "horizoh;al“ aspect of
categories, i.e., what defines a categqry and the relationships
of mutual exclusiveness lLetween categories. In'additién, there

is a "vertical" or hierarchical aspect to categories; nagely,

.that objects of events can be classified at many levels of
generality. In organizing objects and events irnto multiple

levels of clﬁssification,'the”gpgggwggildrnust learn that a

class of objects can be inclusive of another more general
. N L3
+ v . . ) _
class, but exclusive of other classes. Thus, classes that are
'eguivalent'classes' of a more general,;supérordinatp category.
These principles‘Of mutual~-exclusion and of class-inclusion,
are represented by a hierarchical tree-like organization-of - -

categories or classes, as shown in Pigqure 1.

Figure 1. Hierarchy of classes = i?;{'
Animal
| ' |
- Dbog — o ] Bird
r Jj R '[ | [ o B
poodle collie : robin eagle i
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described in a variety of ways. The progression from lower .. = =

. sinoe it appears'thgt children le€rn t¢ classify objects
;‘«:‘b L . . 'y .

into .categories at a very early age, at what age or stage do

they'acqui;e understanding of the principlesrof"hierarchicél

"classification?

¥

levels of a hierarchical systen of classiflcatlon has been -

*

(more specific) to higher (more general) level has beex .

R N T

described by some as concrete-to-abstract (Inhelder & Piaget, .
1958) . Others (Wright & viietstra, 1975) have talked of

perceptuallyggasedvversus conceptual categorization. Others «

S e Db S AR i PR L i P

(Rosner & Hays, 1977) have proposed -that the degree of

generality is based on the potentlal number of exenplars Hlthln

‘each class deflned by 'a common property.»rwwr

~Finally, Bosch (Rocch, Mervis, Gray, Johnson, 8 Boyes-‘

o e Braem, 19786) has recently made a number of important

S

‘%’)

\

—

!dlstlnctlons betweer levels of categorization based on”xhé

- 4

nction of "cue,validityﬁ. Each category is assumed to be
defined by a number of attributes. Some of these attributes are

characteristii\of a category The. greate:'EEgrgfogggi;ijgkggpt

" an attrlbute is characteristic of one category only and not of

- —-— B -

'another, the higher 1ts "cue valldlty". According to Rosch,

the cue validity of an entire category may be defined as the

symmatiocn of the cue validities for that category of each of



the attributés of that category. Thus a category Hlth a. h1gh

7 tot 1 cue validity, is more differentiated from other -
categorles than one of lover cue validity. Categories with the
highest'cue validities (e.q. apble,icar,'poodle), are called
basic level categories, that is, each of.theseﬁcategories
possess~manyrhigh vaiidityfattributes;-or~cues;~mhichrarercommcm*r*“r‘
t0 most members of the category. Superordinate categories, (e.q,
fruit, vegetable, dog) have members that share fewer high
valid attributes with. each other than do members of ba51c
level categories. At the next, stlll higher level of
categorizatienigfg., food, animal), even fewer high validity
attributes are shared by all members of the category. 'An‘

important point to rote about Rosch's distinction between basic

level categories and sUperordinates is that ‘it prov1des, atﬁwwﬂ,ww

least in princ1ple, a method of judging the degree to whlch
categories are differentiated from each other, ba sic 1evel

“categories being the most differentiated categories.

Eupirically, four lines of research are relevant to the
issue of categorization in children and. these will now be

reviewed in detail. Based on the type of tasks used, »these'four

lines of research are referred to in the—neaxfseetions~as—/*

categorization research, the use of labelr,,semaniic_memorgae

. research, and class inclusicn guestions.

=



I, Categorization Research: i o C

EY

In this section, research is considered in which

children's knowlelige of cetegorization haiiieen.prinariiy

investigated by three types of experimental tasks, (a)

chlldren s use of categorles in the learning and recall of word

lists, (b) the class1f1catlon of 1tems in free sorting tasks,

and (c) the use of category 1nformatlon in problen-solving o

tasks, such as oddlty sorts and,matchlng-tOetarget tasks',fv'Aj;;»~

-

Several studies have examlned the organization of items in
free recall when chlldren vere presented with lists’ or sets of '
categorlzed words or objects. Rossi & Rossi (1965) presented

2= to 5-year-old children with;a list of spoken words, along

with pictures, belonging to several first-level superordlnate
categorles (frults, toys, clothing, and eating utGDSIIS). They ~
found that even two-year-olds recalled the meabers of one
category together as a group; that is, they clustered words by N
categdry rather than reoaliing‘them in the order in which they'
vere originally presented. In tn}s studj,'the words and’

pictures used referred tc categories in which menbers'of one

category vere perceptually similar to each other and guite

different fron nenbers of other categories.,

— - TN

i . - =

Q\Qerlnutter,vuyers & Sophiﬁn (note 2) presented 3- to S5-year-

Qld& children with bcxes containing sets of familiar objects

P
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nperfornedAyery_ﬂellTsaoreeiteaseaereerecalledwéremﬂtheurelat

.

uhichkthe children'}ere to recall later~ one’ related set was

composed f three objects from each of three general categories

A

>

fmammals, 'ehicles, dishware), and one unrelated set was

composed of nine objects from nine different categories at a

similar degree of generality. Hhile.none of the children“

7
than from the unrelated setvof objects. In general, conceptu 1

VPerlmutter, et al. (note 2) “also found that recalI performance was

greatly facalitated hy presenting conceptually related itenms

adjacently rather than randonly and/by providrng category cues

"at the tine of retrieval. As in tne Rossi & Rossi study,,this

study demon rates thdt young children could make use of -

!,7

relatedness between 1tem= belonging to superordinate, general

categories.

Wetherick & Alexander (1977) presented lists of words N

drawn from eight 'superordinate' categotries (body parts, T -

-clothing, food, numbers, colors, names, classroon objects,

kipds of novement, toys, kitchen objects, and furniture), to
children. 5- to 9- years of age, for immediate verbal recall.
Recall was superior for word lisrsrdraxnlfronronelcategoryccccccccccc

only, over words drawn from more than one category. This wasf>

Kapparent even in the youngest children. .As in the Perlmutter,

et al. study, it is apparent that S5-year-olds can make use of
general superordinate categories, as shown by their facilitated

recall.



In.cued or free sortingvciassification tasks{fehich
Tegquire sortlng off items into categorles, young children also
demonstrate con51derab1e knowledge that items can be organlzed X
into b351c level categorles and also. intd more general

superordrnateecategorles (Pe”lmuttﬂr & uyers, 197&- Ros¢h et al,» v

1976; Turgeon snﬂall 1977). Rosch,'et al. (1976) used items from‘
superordlnate categorles, such as clothlng, furnlture, and
vehlcles which also belonged to basic level categories,
e.g.,shoes, pants, tables, chalrs, beds, cars, trains,'etc..
They fonnd'that all ‘their subjects (5- and 6-year;old'childrea)
could classify items into basic levelicategories, add that
vapprdkimately 50% of the«childrea vere able to classify'the
1tems into the superord;ggtgﬁcategorles.ﬁmﬁalf of their S
children,ltherefore, vere able to spontaneously classify Jtems

at two levels of generality (i.e., an ankle sock vas being
classified as a sock, and also into a clothing:category )

However, this type of sorting performance did not reveal

whether the children simply knew that a partlcular 1teu could

be called by different names (e. g., car or vehlcle) and could'

-

be sorted into separate categories, or whether they possesed a

7 deeper understaﬂdingﬂof~the“princiﬁies’of‘ﬁierarchical

organization. - - e T

Turgeon & Hall (L377) also investigated the ability of
subjects 4, 5, 8, and 18 years of age, to sort categories at
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“differentrleuels of generality.'The task inuoived'sbrting'
seyeral of a number of setsgof eight items each into two piies:'
'Each set contained four 1tens that belonged to one category

" and four that belonged to another. The two categories in a =et

-«h

differed in degree oﬁ\generality across sets. Four—year—olds

i

uere able toidifferentiate and ci Aﬁifyu ,ensAbelongingitoisetsiweeee
'containinq baSic level categoriea, such as cars-boats, - ‘ ?
flouer-trees, at approximately 65% accuarcy. As the
two-category sets became more abstract, the F{iéarioidsfitg
accuracy of appropriate‘ciassification decreased. Thus, ,;
category sets such as landscapes-buildings, toys-tahlevare,

etc, were classified appropriately with approximately 25%1
Waccuracy.,Eightzyear-olds,'however, demonstrated a much higuer

degree of prof1c1ency, as they appropriately classifled these

In another study (Margand, 1977), Uu- and.S-year-old
children were able to differentiate itens into the morengeneral >
"animate" vs, "inanimate" superordinate categories, when cued by
the experimenter, 1In the same study, six-year-olds ‘

dif ferentiated animate and inanimate items spontaneously in a

free sorting 51tuation.

P - ~ - Lf
. o o . L

All of the apove studies demonstrate that the abilityrto
classify items 1nto superordinate categories clearly 1ncreases.

with age, with 4~ to 5=~ year -0ld chIldren demonstrating



ability”to nake;use of both basic or concretellévelé Qf:

categorization and superordinate categorization under o,
cuedésprting conditions; that is, when th?yvare givén sone
guida#éé ortinstructiod As_;o the cateéarizaiion:pérférhance

required of them. Scme 4- to SfyearFoldfchildren even

demonstrate spontaneous sorting of items according to two or
more levels'ofVc;iegorizatfon, and it is apparent that this

‘ability improves or at least becomes more evident with

increasing age.

ER

- In simple problem-solving tasks, such as oddity sorts and

matching-to-target tasks, 3- to 5-year-old children do even
better at categorizing items at mbre abstract superordinate

levels than they do in the free sorting or cued-sorting tasks.

' Rosch, et al. (1976) presented four categories of animals -- cats, '
o dogs, butterflies,,and fish -- and four categoriesvof vehicles --
cars, trains, motorcycles, and airplane;' <= in groups of three
pictures: two related at a basic level or two related at A”:
superordinéte level. She héd children, 3, 4, 5, 6, B, aﬁd 1

years of age, put the-t;o pictures together that belonged

together. For each age, basic level oddity sorts were virtually

perfect. rgifty-fiie pércent of the 3-year-olds, 96% of the 4-

year-olds, and all of the oelder children would consistemtly

pair together the items that were related at a supétordinate
level, Thisvability of the 4-year-olds to otganize items in

an oddity sort according to an abstract superordinate -

o
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relationship was further demonStrated in a task employing

"animate vs inanimate items (Faw & Wingard, 1977).

-

The important p01nt of all the above studies is that young

children's performance in a variety of tasks indicatec that

they ara making use of conceptual categories, that the

categories used vary in level of generality, and that the

abllity increases betveen the ages of 3 and 6 years.ﬁ A oint 7"W7li

, raised earlier 1s still valid, however. To what extent ‘do these

children understand‘the prinCiples of hierarchical
organization. i.e., mutual—exclusion, horizontally, and

class-inclusiod vertically?

_ e

2

| II. The Use of Category Labels:

A parallel line of research, .which investigates the

cognitive capabilities in young children, comes from interest

in language development, Specifically, semantic de‘elopnent and

concept formation. Forx examile, as the child acquires new

words and concepts, he learns to label .different ocbjects by the

v'saué*ﬁame je;g. an apple and a carrot are both labeled as

"fonﬁ“1 andﬁone¥object“by"tvo*cr‘mcre‘ﬁifferent‘namesrTi‘e a
picture of an apple can be called an "apple" and a "food"). An
examinaticn of word frequency lists (Thorndke & Lorge, 1944 ;

Rinsland, 19@5)_and free association responses to category

. o

o
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names, in chlldzen, (Nelson, 1974a, b Rosner & Hays, 1977gﬁiﬂg§est

= that there are ctonsiderable developmental differences in the ,
. ’ﬁ't‘ -

«use'of'Qategory names at‘differént;ieVeISuof generality,

«

-4” .

%adults (e g., they were more likely to respond "eat" or. n redwk

to the word "apple" than "food", as an adult vould do). UInva

study*des1gned to'conpare theﬁvocabularIES“of;cﬁrldren?anu B

adults dlrectly, Brown (1976) selected the first- thoueand mdi}

frequent words used by adults from the Thotndike Lorge (19&")
4 N
11st and the flrst thousand most frequent words from the

‘/4

Rinsland’ (19“5) llst for children of the first grade. Noungj
) )

found in the list for adultgth\s not in the 11st “for children-

lhl, — SN emeeaétmueuggeefunﬁweef e

.were often superordinate to Ehose in e first thousand words -

of children. For example, frequent uords in a chlld'sv’

' ivocabulary would 1nclude "apple“,w"oar",iﬂshlrt", and "milk", *

s
,

but not "clothing" "food", or "vehicles", whereas. these
:supe;ordlnate words would be found in ldsts of the most
freguent words of adults. Thls suggests that adults are more
ﬂ;ikely to use superordinate terus to tefer to thingS‘than

are cnlldren. However, thls does not 1mply that the young Chlld

does not comprehend the ‘meaning of superordlnate words nor nakedﬂ

use of them at all, just,that the young Chlld morg frequently %

uses specific or "basic leVel"/words. v !

- - SN
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.Angiiﬁu71977) dlrectly ;nvestlgated the young chlld'sv
ablllty to use category labels at dlfferent levels of
generallty to refer to a. group of objects or thlngs.'He used

| the following 3-level’h1erarch1es: boys-chlldren-people;
\;pples-fru%t-fcod; roses-flovers-plants;

volkswagen-carstehieles; dipes-coins-money;
collieSPdogs:;nilale;Aand—shafks-fish~aniials: A?er*each*"“A*4 **********
hiererchy he made up posters:eech of vhich'contained four

pictures. The children (Zz- to 3-year-olds and 4- to 5-year-

- e L

.. olds) were first asked to name each object deplctei in the
four pzctqres and then tc give a class nanme “For all the
;pictufes in a given poster (What are they ali?).‘ror exasple,
when shown a poster containing a pxcture of a collle, a

‘bulldog, a‘poodle, and a german shepherd the child was requlred

‘to first proV1de each spec1f;c name and then to produce a Wwi W
sﬂpeeerdlqate rame (in thlS case, "dog" orw"anllal") that would

" refer to all fcur picture.'This taékvwes repeated with posters

| of animals and objects thaé could be labeled by the child at '
+hree difﬁereht levels of gene;ality. For example,: the chiid‘
was presented with four pictﬁres oflcellies, which could be
called all "collies%, or all "dogs", or all "animals": four
pictures of dogs, which could be called all "dogs" or all
“ani!als“;lagd four pictures of animals, which could be called — -
only all "animals", 1In t@gfqggij§i§7g;ﬁ;gg,;esnlis*/Anglineuﬁe;;,d”,,
calculated, for each age group, theApercentage of poéteis for

wvhich subjects in that age group were capable of giving scae
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‘class name at each of the levels of generality, which were
superordinate tc all of the objects depicted on a given poster
(e.g., "“dog" or f"animal® to the poster of four collies, and

manimal® to the poster of four dogs).

~

It was clear thatAwhilé aéults prod9§e§ §§WEP?Fop§iate
class'n;Qe foruall,posters.of pictures;.éhildren had a
much more difficulty. Geﬁerally, children were better at
giving some appropriate class name (not necessarily the most: T

. immediate superordinate class: label) for the posters which |
cbfréspohdeditc the lowest level in the hierarchy than to
postexs cofreSponding to higker levéls;iyor example, in a

‘bdster showing piciures of four different kinds of apples, 67%

of the subjects produced an appropri;ie class naﬁe (“apple"‘of

"fruit® or "food"), but only 47% of the subjects produced the
class name "fruit®™ cr "food" for the poster containiné four
differeﬁt kinds of fruit, and #0% produced the class name

, "f;od“.to the poster containing four different kinds of food.

It was also app&rent that while adults would gemerally profide
the most immediate superordinate élass label to classify the

pictures, the children would often use a higher levél

superordinate or none at all. Por example, pictures of collies

were labeled as "dogs", not "collie", pictures of roses were

labeled as ﬁfibwersﬂ,rnotgﬁroses", and pictures of "monkeys"
»

were labled as “animals", not "nbnkeysﬂ.vht the same tigme,

! . v

approximately half tg two-thirds of the éhildren were unable



to préduce the highest level superordinate class label for

ndst of.the category sets. For example, where an adulf’uoulaA

label the pictures of the rose, tree, cactus, -and rubber plant

as "plants", the child wculd label them by their individual

names or reply they didn't know. NO chiI@:b;o@uced the

superordinate n1transportation® and "peopleﬂfiabelé, A.child's
ability to produce a superordinate label vas cleérly dependenf

on the type of stimuli used.

These results‘suggest that most young children are not
very profigient at producing class labels for groups_of objects
at superdrﬁ'nate"and specific levels. However, Anglinvnoteé

hild's ability to comprehend these class labels may

that the

be superior and also, that the children in the study may not
have understood the question, "What are they all2wv. They.‘
oftén produced the appropriate class label when iﬁentifying
individual pictures (e.g..a picture of a collie is calied a
dog) but did nct'prcdude it to refer to-a set éf four |
pictu;es (e.g., label "doé" to refer"to all of~the dog
pictures). Also, the fact that in many cases one category l;bel
is dominant, uhether,itube the intermediate or superordipate
level, does not preclude the possibilty that the young child

may comprehend the use of the less dosinant label. {
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punn :(note 3) found that when 2- to‘3-yea¥?old children were -

given items belonging to the categories of foo%; animal, and -
élothing,’#nd aSked éhem to identify all iteﬁs&belonging to
each of these categories as labeled by the expérinen%er, all
the subjects ansuered'correctly.lln a subééﬁheﬁt task, .

éubjects were also all able to produce a label for the items.

IQ a production task (ﬁosner & Hayés, 197?), éfeéchool'and
grade schobl}éhildren were given categéry lébéis (animals,
furniture, clothes, and food), &nd asked to verbalize
instances of the catégory. all responseé vere [judged for their
category appforiateness; It vwas found that ano#gvpreschoolers;
the mean number of responses wereAas follows: éninals - 12.19;
furniture - 9.22; clothes ~ :9,-J,&-,,,,ay@’,,fooégfij;é,-,',l,?,-,,,Qi,,ﬁheée,,,,,,,,, o
respo#ses,_most of the‘reéponses for all c;tegéry sets'uere
appropfiate. Thus;nthEse‘five-yeaf-olds were a?le'to‘prqduce
apngopiiate names of items beleonging to semantic categories,
and could appropriately refer to things by at least)two class

. ‘ti: R
labels. ‘ . Liad

Nelson (1974a) provided 5- to 8-year-old children with thg
category labels of fnfnifufe;~ciothes;~tooisigiﬁsectsiuanimatsiﬁ““’“*

flowers, vegetables, and colonrsi§§§¥£§gg;£gi;ihgmg4xk

names Bfithings belonging to these classes. Most 5-year-

0ld chilren were able *o name things belonging to the
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categories of vegetables, tools, furniture, clothes, colours,
. Jo ‘

and animals. Approximately a third of the children were unable

to provide names of things belonging to the cafegories of

. flowers, fruit, and insects.

|
e

The research revieved in this section, just as that — ——— ——

reviewed 'in the previous section, suggesfs that a majority of 2-

&

to S-year?dld children can classify varicus ebjects or things at
fwo or more levels of'genefalitj.bgt that tﬂe ievél,of
generality of particular class 1&beis sbqg;gneously used by
children varies depending on the particular objects being

" categorized. As before, the question remains as to whether
children have simply learned multiple labels for the same

objects, or vhether7§yg17§§!§m§§mpn§§;st§ndihgrof

class-inclusion and mutual-exclusion in hierarchically organized

L3

categories.,
III. Semantic Memory Research:-

_while the previous-sections dealt-with young children's

direct use of categcry labels, the line of research considered

in this section is concerned with how more direct performance °
measures, e.g. reaction time, can be used to reveal a

hierarchical organizatior of concepts in memory. A concept in



menpory is indexed Ly a vord amnd, fcr this reason, "wvord" and
"cdncépt" are typically used interchangeably'in this reseaich.
For the same reasdn;'bne speaks ofrsenantic organization

instead of;conceptual organization. Thére has been a cons{@erasle

amount of research and writing on sematic neﬁory'and
organizatioﬁ in the past ten years (see Sﬂith;‘f976;ff6f*3”*”ﬂ7%7
revies), most of it done with college students. Recently, thére
has been a developing interest in semantic organizatiop in
children. This feseafch can be understood in tergs of
Quillian's hierarchical network nodel.of memory (Suillianh

1969; Collins & Quillian, 1969). According to this model,

semantic information is stored in a hierarchical network such

as that shovwn in Pigure 2.

FPiqure 2. Quilljan's Hierarghicﬁl Network Model (Quillian, 1969)

B
et a o S s A LR G e s i
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Animal -
[ J*
Bird - (has wings) «Fish - (has fins)
. l “{can flyy 7 ~~(can svinm) - o
Canary - (can sing) ' Salmon - (is pink)

{is yellow) ‘ (is edible)
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‘ | o }
He are concerned'here Hith'only one of the major
\

‘properties of this model, namely, that dlfferent words at

»

different levels of generallty occupy different levels in the
hlerarchy. Thus’ "canary" is at the louestrlevel, “bird" at the

next highest level, and "animal" at the highesthlevelmindthe;awﬁ;awrW,
hierarcny showr in figure 2. The inplications of this model forv
certain types of tasks./on the assumption_rhat "canary" and |

"whird" are closér”tnan;"canary" and "animal",‘are

straightforwvacrd. in a reaction time task, for example,"it is
>predicted that the verificaticn of the sentence, "a canary is a

bird,* would be quicker than the_verification of the sentence-,l

"A canary is an animal." Verificaticn is quicker because there

is only cne relat10na1 llnk between "canary" and "bird"_and

two llnks_netueen "canary" and "animal."

-

T e — e T 7
s - E St !

1

Khile nctﬂeverybody agrees vith the details of Collins &
‘e E . ‘

Quillian's model (see Anderson & Bower, 5973; Norman 8;Bobreu,l,

1976, and Smith, Shoben,.s Rips,_197u);iit is generally‘agreedj
that semantic concefpts are organized inégierarchical céass
relations. One property of such an organizatrcn would be that
there should be more retrleval confusion between closely T S
related subset-superordlnare terms (e.g. bird- -to-canary) than

betweenr distantly related subset-superordinate terms (e.g.

canpary-to-animal). : ' a!
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Thus, Steinberg & Anderson (1975) attempted to daterniné'*
ﬁhether the semantic organization of kindergarten and first
grade children could be undg:étood in terms of a hierarchical
nétybrk ﬁodel. They preséhiéd's- to 6-year—oidachildren ﬁith a
series of target piCtures; After each target picture {(paired
uithfa distractcr pi;tu:e),,theﬂchild‘uasAgiyenmaﬁret;ixeaiéwaaww#b—?
cue, and askéd which'pictgré made them think of the 'retrieval
cue' word. The retrieval cue consisted of the térget noun (the
picture label) and four related words. The related words vere a
clqse superordinate (CS), a remote superordinate (RS), a close
coﬂyponym (CC), and a remote ccohyponym (RC). Cohyponyms were
words which pame members of a ccmmon class. Fof example, for
the target picture 'dog', the close cohyponym was fcat!, the

remote cohyponym was ‘*hippopotamus', the close superordinate

was 'pet', and the remote superordinate was 'animal'. Target
pictures and related words were chosen from the categories of
animals, Clothes, eating utensils, food, measurement, people,'

toys, and vehicles.

Steinberg & Anderson found that there was almost perfect

recall of picpures when the retrieval cue wvas the ncun naming

the target picture. 85% of the pictures were recalled as a

function of the close superordinate cue and approximately 7QZW}W”L”

as a function of both the remote superordinate cue and the

»

_Close cohyponym word. Only 40% of the pictures were recalled as

~a function of the remote cohyponym cue. 1In all categories,

1

-~
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except the people categor;: the closeisuperordinate_led to
better recall than +the rémote superorgipate. Both“thé cleose and
the remote superotdinate areise;n as_iexe closeif related to
the target picture than the close or remote cdhyéonym.

These results suggest that 5- to"s-Ye‘ar-o’i’d"c“ﬁi’i’&f'eii"li'efv’é'*””’"’*‘"””'
Qrganized,vords in terms of subordinate-superordinate, |

semantic. relaticns cr, rather, that these types of relationships

are stronger than other types of Semantic relatiorships.

Mansfield (1977) emrloyed a false recognition tésx to
determine the extent to which young children encode vords along

the sape semantic dimensioh used by adults. Mansfield reports

- that s;udiesﬂof7falseWrecoqnitionfinwkihdergartenuchildrenfhéve~71~~w~~ﬁ
found that words strongly associated with tafget words are more

likely to be félsely recognized than are unreiated words.

"Mansfield studied 5-year-ol§s', first-g:ade, and third-grade

children. X child was presented with a éentence,,folloted by an
additional (probe) word, and asked to decide wvhether the probe

. word following the sentence had alsc been present in the

previously presented sentence. Target-probe word pairs were

related in a number of systematic ways, among which were
superordinate-subordinate (e.g., tUDiS‘ﬁH]!EfT'Téiﬁffﬁﬁﬁ} """"
subordinate-superordirate (e.g., horse-animal) relations, and

. 3
no relations (e.g., apple-clothes).
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L]
,

Mansfield found that the supefofdinéte and sub6rdinate
relationships elicted highly significant recognition confusion
in the kindergarten, firsE grade‘énd third gradé children.
Recognition confusion was strongef if the target-probe

relationship was subordinateéSuperordinate +han if they vere in

the reverse order.

"Heidenheimer (1978) alsc used a false recognition task to
compare the respective roles of exemplar tsuhcrdiaate), acéion
coordinate, andrsuperordipate Telation in the Senahtic
processing of ycung children. Four-and five-year-old subjects
were read a list of words arnd {hen read the words on a seconq
list., After eachsword on the second list, the child was asked

F —

tc indicate whether they had heard that particular word on the
first list. The probe words were related to a word in the
first list in cone of four ways: exemplar (e.g.'firsi listAword
niruit, probe werd %apple"), actiom ("dog"-"bark"), coordinate
(*couch"~- chair"), and supérordinate (“éhirt"-"clothes").~
Heidenheimer found that more faise reqognition errcrs 6ccurred

to the exemplar probe words than to:any cther vords, but that

the number of errors caused by the superordinate prabe vord was

very low. Althougﬁ Heidenheimer concluded from the latter
results that 4 and 5 year old e;ildfenwdeinétrﬂakeﬂﬂse—efr%heﬂ
superordinate, class-inclusive relations when they are encoding
information, the fact that there was considerable confusion

vhen the children were first presented with a superordinate
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word and then presented with an-exemplar éf that superordinate.
word (a subordinate~word),_suggest fhat tie »
superégdinateQexemplar‘relationship is in-fact evident among 4-
and 5~year-olds, bgt not in the direction expected by |
Heidenheinmer. : |

The semantic ménory reséarch juét revié;ed isvimportant in
that it shows that children possess sﬁbb:dinate-superordinate
_relational links between specificlconcépféQéTﬂié can be taken
as indirect evidence for the existence of class-inclusion. In
this sense, “this research goes:peycnd the research reviewed in
the preiiouS'two sections siﬁce all that that reseafch showed
was an ;bility to use multiple labels, but not the existence of

subordinate-superordinate links. Still, the semantic memory

research has not addressed the.question ofvmutual;exclusion,
nor has‘it addressed therguestion of class-inclusion in a
direct way:; that is, it hés not examingd'fhgxsituation in
which the links between several subordinate'categories and one '
superordinate category are considered simultaneouslzf

[
¥

Iv, blass-InglnsionWResgangh;” o .

K — - — . - [ _

BE-L T
-
£

A more direct attackqgh the question of whether children

understand the logical implicatioms of ccncepggai hierarchies
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with regard fo class-inclusion was originated by‘éiéget.
Inhelder & Piaget (1958} tested ybung.éhildren'svunderstanding .
of the priciples of‘clgss-inc;usion by p;esenting 5- to

10-year old childreﬁbiithréicfures of flcwefs{consisting of
yellow primulas and other colof primulas, The child was then 1 w

questioned as to whether there were "more primulas cr more

r

flowers", In miny'éiééé;'af{éf'éhéiéiihh'iiiémﬁifééf‘questioan
the child would be asked for a verbal explanation of his i
answer. The type of verbal e;blagation given ygsiqrqcialifo: o A
Inhelder & Piaget tc decide Hhéther the child had or had not |
"~ mastered class-inclusion. |

- Ty

Baéed on'tpis method, Inhelder & Piaget conciuded that not
until approximately eight years of age, did the child
understandrformalwclaSSeinglusicnwandfthatm!the"uhole;re:ainsﬁw_ﬁi,meWW
its identity although it is ccnceptually separated into ité |
component parts" (p. 109). Interestingiy, Inhelder & éiaget

found thas subjeéts did wmuch pocrer on qﬁestions relatinggbirds
to animals, and subsequently concluded that, since classes of
animalé are more abstract than clasges of flbiers, the ability

toiﬁanipulate more abstract classes lags behind tie ability to

manipulate concrete, familiar classes.

<3

. Since this original research, much additional research has
been generated atteapting to discern why children fail on the
class-inclusion questions, and what are the implications for

assessing the child's 'knowledge of class-inclusion.
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- from siqht of the stimuli deflninq the classes uould facilitate

~objects were visible. .

Smedslund (1965) 1nvestlgated the ldea that the removal .

the task of cq\Paring subclass to total c1ass., Smedslund

(196“) used pieces of linoleun, consrstlng .of round white

*

~present, then covered lmuedlately prior tc the class- inclu51on

;questlon. and then uncovered and the question repeated.

Smedslundﬂfqnndwthat there”nés?a:rapid:enset*ofﬂthe=abiiityito;’;"
pass‘the class-inclusion question! from total fadlure before

age five to almost total masteryvefter age seven, 50% of the

six year olds wvere able to ansuer the guestions correctly. He

also found that almost 15$‘of.the youngest children could pass

the questions_1333\tiijpﬁgects covered up, but failed when the

Wohlwill (1968) followed'up Suedslund's'ideas by usino
naturai categories (e-g. owls and other birds; roses and | _
fiowers, dogs and anlmals) and found that 4= to 5~- year-old ///
children dia signficantly better vhen questions were asked

without reference tc actual pictures than when pictures were

available. Wohlwill found that instructions to count the

elements of the superordinate class and then those. of the

subordlnate class, also facilitated perfornance, although not as
much as the pure verbal questioning did. These results led

Wohlwill to suggest that the traditiomal class?incluSion

/
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question, presented with two contrasting subclaésfe, resu}ted in

a strong perceptual set to translate the class-1ncluszon ;;,
ﬂ* - = =

question 1nto a subset comparison questigna He also noted that

CIass—lnclusion performance did not COrrelate Hlth other types

&

of Piagetign‘logiCal reasoning tests and suggested'that-

[ 4

;class-incluSion responses should be related to the perfornance T

of children on tasks "involving a hierarchical organlzation' %
among subclass, class, and superordinate,class" (p. u64).
e : " - 7 e P smrmemmemioo -

Ahr & Youniss (1970)‘used paper cutouts of cats,and’dogs,'

and red and yellow flowers, and vgried the proportions betueen )

the subclasses (e.g, from.four dogs and'four cats to eight dogs

and Y cats) and the relational ternm used in the

class~1nclu51on question {more A or more. B, versus fewer‘t or

Fal

fewer B).vThey ‘found“that the subclass ratio had a very strong

-

SN
effect. the greater the inbalance between subclasses, the more *,
frequent the errors. Errors wvere also generally in favor ofﬂzé}“» :
larger subclass. Peformance was greatly facilitated on tasks in,>? f%%

which equal size subclasses were used, in tasks in wvhich the

Vclassoinclusion question was expanded to facilitate a subclass-

superordinate interpretation cf the question'rather than a

subclass comparison, and on tasks in which corrections were

E

provided. Ahr & Youhiss conciluded that the "prinary reas?ﬁ for

sses | "

children's - failure is their persistent dbmparison of subc

*to the exclusion of conszdering one subplass in relation to

supraordinate class" (p.iq1). The format of questioning blaseS'

Ny /J i ' -



subjects to focus on the numerical difference betweer

subCIassgs. "Phat the sane3Child:en.vho focused on the subclass .
difference initMlly could vith non-infd:lation g;ving |
correction illediatély refogué on the. inclusion reiaiiqn

suggests thaththgy bad understood inélﬁsion, butlfailed to |

perform appropriately. (p. 142)" - .

Recent experiments by Markman (1973; 1978) haggﬂ§hoyn7thét
first grade children are ;uch ROIE sucgg§s§q1 iqzigfy%;égg  7
*claés-inclusion'§ype éueéiions uﬁen clagées and subclasses
are designed without using exact natural language- labels, ot

Markman (1973) made use»of £hevconcgpt Qfanily'
and,asked—questiohs,'suéh is; "Heré'is a éiéture of a
- family of dqgs, here are mother andlfather dogs, and here are
~ baby dogs. Now¥, who would ha ji,mie)p,et,s, —someone_who owne a
baby dogs or someone who owned the fa-ily?"rin ano£her‘ |
experileht, uaiknan (1978)vn;nipulated part-vwhole comparisons
inéclving Classes. In two conditions, one:in which the display
was hidden from the child, so that elpizicél’(counting) neaﬁs ofv
paking a judgment was withheld, and the other in ihiéh the | |

ckild was given information about a‘novel class and was told it

was subordinated to a é%niliar class, she found that subjects

manipulating collections had superiocr performance. ¥any
children nanipnlaiing,classesAiefe—aet—ahie—t04answer%th€“f'" o
ciass-inclusion problem correctly when 'empiricalt means of '

quantification were uravailable., Markman thus concluded thét
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initial success in class inclusion type gquestions is achieved

by an emprical (object c°un{ihg) approach to the problem rather

1\ than the use of 1ogical'princip1es. She states, however, that

the relatively young-child‘dbes have at least a rudimentary

T~

ability to_ép eciate logical -principles.

° In a rsvieQrofiihe class-inclusion research, Klahr and - .

Wallace (1972) note that the failure on the traditicnal

class-inclusion task can be characterized either as a

'processing failure or as an encoding failure. A progessing

failure arises when the c¢hild is unable to appreciate the
relationship of a subclass to a superordinate, and make the
appropriate size-comparisons. An encodiig failure results from

a nisinterpretation of the class-inclusion instruction, leading

to a comparison between two related subclasses. This latter ..

explahation seems to be the position taken by most researchers.

‘Mohlwill notes that "even to an adalt there\apprears something

tricky about a guestion such as "are there more pears or more
fruits?"" (p.462)
¥one of theseE?EEearchers, however, diéqg;d the notion that

the child's cohéeptual and classification abilities go through

stages of developrent, but only contend that the traditional

class-inclusion qdesiion is rot a very precise means of
deteraining the young child's true knowledge and use of
subclass-superordinate relationships, nor of hierarchical

classification structures in general.



Tﬁhs it has been well documented tﬁat YOuhg‘children can
not verbalize knowledge. of a hierarchical orgénization:cf
categories, and-yet they deponstréte‘surprising_ability to
classify objécts and things at different levels of generality,
to make use of part;uhole relations or
Subordinaté-superordinate*relations aﬂd’to~prPVi&é category
labels fortitems at the different Jevels of generality. Yet
none of the research reviewed has.singltaneously»édd;essed the
two fundamental principles neééssafy for a hierarchiéél
organization of catego;ies- the mutual-exc1u51veness of
categorles at the horlzontal level, and class-inclusion of

categoriés at the vertical level.
_ o . e v

The present thesis attempted to do just this. Stndy 1 used
natu:al cat;gories. Study 2 used arbitrary categories. The
purpose of the first studylyas tojneasure uheiher—s- to 6-year-
01d children understood and nade use of the hierarchical
orghnization of familiar cétegories, embloying both the
principles of class-inclusion and mutual-exclusion of

categeries. In this study, an identification and sorting task

were used as the main means of addressing the basic issues.

Hovever, in order to explore every aspect offi’chlid's behaviour -
in classifying objects, particularly hierarchical organization,
+wo additiomal tasks were included: Piaget®s class-inclusion -

questions and multiple-label gquestions, Multiple-label




questions either asked subjects whether objectg could be
labeled by ¢wo names (€.g., "Is this {picture of apple) ;Blled
a fruit and a food?"), or asked them to find objects that were
labeled by two names, (e.g., "find a picture that is called a

s -

fruit and a food") .

The main purpose of study 2 Has‘to tééch scee o{sthe saﬁév
5« to 6-year-olds tested in study 1 a hierérch& oflarbitrary
' (értificial) cdtegories. In the first phase of st@dyfz"éhildren ' #;'
vere taught ¥he tvertical' links between the firét and second
level, and between the second; and third level of a threé-level
higrdrchy. The question uas,véould they infer the entire
hierarchical structure from having learned thevsefarate links?

Kk second questlcn ccncerned whether the chlldren could show ; 

that the 'horlzontal' level 2 categories were

nutuallerxclusive, as well as demonst;ate undef;tanding of the
‘ciass-inclusive 'Qertical' stiucture. The secondAphasé of
study 2 consisted of ﬁ replicatioé of the’sorting experimeﬁt of
study 1, with one of the original sets of natural categories.
Slnce the same snbjectc vere utillzed in study 1 and study 2,
it wvas possible to deternlne (a) whether those subjects uho'

had shown knowledge of hierarchical organizatior of nagural

éategories in study 1 also learned a hierarchy of arbitrary
categoﬁies, and (b) whether those subjects who had nct shown
kncwledge of the bhierarchical organization of the natural

categories in study 1, but who had learned the arbitrﬁfij%

Fd



hierarchy in the first phase of study 2, would also shdw
knowledge of hierarchical organization of the naiural
categories in the.repeated sorting task (in the second phase

of study 2).
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STODY 1

METHOD

Subjects:

,Ninety-éix subjects, aebboys and 48 girls, vere randomly
chosen,fronlthe kindergarten'classesxof five elementary - -
schools within the Coquitlam School Board District.
Approximately 20 children, half féna;e and half male wvere
‘selected from each class. The children ranged in age from 5
yearé 4 months to 6 years 8 months, and the mean age vas
5 years 10 months.

Stimuii:

Two sets of pictorial stimuli were used in the study.
“Pictures were cut out £rom-magazines and pasted on 10 x 15 cnm
cards. One set, called the food stimulus set,véonsisted of 16

‘pictures. Four stimuli exemplified the 'subordinate category

‘fruit' (apple, banana, stravberries, and grapes), four
exemplified the ca£egory 'vegetable' (carrots, corn, tomato,
and peas), four pictures were 'other food'-}roast chiékéﬁ, |
salad, eggs, and a piece of pie), and four pictureé vere

‘nonfood' (mouse, frog, horse and cat). Figure 3 presents the
*
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hierarchical organization of thesebstimuli. The second Eet,

called the animal stimulus set, consisted of 16 pictnres; four
pictures representing the categd;y;’bird' {ovwl, seagull._eaglé

and duck),'fcur representing the category ‘dog* (éollie}-gern&n
shepherd, poodle and bulldogﬁqifqur pigturés'repfesenting v i
-additional 'oihér an?mals* (mouse, frog,’HorseTrandmcaiy%ahd_ipr o
four ‘pictures representing 'non-animals’ (tomato, eggs; banana,

and roast chicken). Figure k presents the hierarchical |

organization of these stimuli.

Figure 3: Hierarchical organizaticn of food category stimulus set

Ve

—— apple
o —— banana
———— Fruit ——¢—— strawberries - — -
: i grapes
~—— Carrots
—— corn
Food Vegetable ——— tomato
. b peas
-~ — roast chicken
- — salad
‘Other - —-— eggs
— pie
—— mouse
—  frog .
Nornfood —— -horse- - — B
— cat ’
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*

Figure 4: Hierarchical organization of anlaal category stinulus
‘set

collie— — —
german shepherd
poodle

bulldog

owl
seagull
eagle
duck

“Aninai —_—t . Bird

mouse -

frog®

horse : .
~cat

Gther

M )

~——  tomato
- — eags ;
Non-animal — p—— corn - . T

: © i b—— roast chicken

f fhesé items aﬁd these categoriesiwerevchosen besause
previous reseérch (Roséh, 1975; Turgeod 8>Ha11,i1977? and
Angith, 1977) 1ndicated that 5~ to 6-year~old children can
classify such 1tems correctly 1nto categorzes such as fruits,
vegetables, fcods, birds, dogs, and animals. Thergfqge, the
categories afe’highly»faniliax to ysung'chiidréﬁ, the items are
typtcai exeipiars'of~the*categorIGS‘anﬂ“ixr1wst*cas€s**fﬁé‘*““‘”*
children canrdistingulsh and -label themspeciﬁic—ebgee%sT—%hervwrr~~~w
speciflc names of the stimulus pistures are also common words
Eppearing‘on the word frequency lists oﬁ'young children

(Rinsiand, 19“5).‘



Procedure:

Bach child was individually tested by a single
experimenter in an isoldted room. Twenty-four boys and 24 girls
vere randomly assigned to the food stimunlus set and 24 boys

‘and 24 girlsrtcrtheianinal~stihulus set. e
\ .
Identificatiqn Task:

"kach child vas presén£ea'iith all 16 pictures, in two sets
éf eight pictures eéép. In the first set, two of the eight
piétures uere.randoqu‘éhosen'frqgvthe'fOUr that bélqnged to
the batégory~beihg tesied,'andj{he gthei six vere rardomly

selected from the remaining twelve stimuli. The second set ‘

consisted of thé 8 remaining items. Each;chilg was asked £o
identify pictures belonging to, say the category :ffuit' {iee.,

shovw me the fruit picturés?) for each set. Then, allrpictures

were scrambled, again presented in two'triéls of eight pictu;es

each, and the child was asked to identify pictures belonging to

the category 'vegetable“._Eictutés,Here again scrambled and the

child was asked to identify the.pictures belonging to the

- tfood? eategoxyfAihemsanﬁgprocedure_;asginlloned\fgx¥ghi;gxen

presented with the animal pictures, and they vere asked to .

identify all pictures belonging to the categories, bird, dog, -
and animal. Each child was asked to point out pictures and not .

to sort or put theam together. The experimenter felt that any



- sorting or g:ouping of the pictures nigh? resﬁlt in

associa£ions between pictures because they vwere perceptually

similat, and aight not'indicate a direct association between a .
particﬁlarvpicture cf an object and‘a referent (category) nanme.

Only eight pictures vwere presented at one time as it was

discovered that children eould not attend to alf pictures ina - ¢

4

display consisting of 16 pictures. ) ﬁJ
This pfoceduré allowed the child'tb select anj of the |

- sixteen pictures as belonging to the catégof} 1abeléd by thé

eiperimenter; Siﬂée'all sixteen stimuli vere ﬁsed in each‘

' identifiéation taék, the procedure did not»demand that the

child.identify mutuaily-exclusive caigories, nor that each itenm

be identified by both an intermediate category name and a

superordinate category name. The child could potentially
identify the stimuli by none, one, two, or three different
nameé. And the categories could potentially overlap ir any
idiosycratic battern chosen by the child,‘as he identified the
pictures by the categogy label atgflabie-on any particnl&t‘ |
trial. - - ‘ |

For each stifwlusf set the three category conditions were — - — —
presented in six possible presentation orders:
food-vegetable-fruit; food-fruit-vegetable;
fruit-foodfvegetable; fruit-vegetagle-food;
vegetable-food—fruit; vegetable-fruit~-food; and | Sz

|
! b
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bird-dog-;§§§al;'bird-aninal#dog: aniﬁa%-bird-dog;

animal-dog-bird; dog-bird-aniﬁélz.bird?aninal-dog; Four boys and

four girls vwere randomly presented\uithreachrcategory
presentation order.:

> N n
’
.

Sorting Task:

In’ﬂﬁgs task,- tbe'saﬁe stimuli were usep.as in the
identification,task. Each child was‘ptesenzedruith:all the
itemé in the stimulus set and asked to scrt the pictures
belonging to, say the category 'fruit',*zito a single pile
{e.g., "put all the pidturés of frﬂits into a pile.¥) Then;

while leaving the pile of fruits pictures intact in front of

the child, the child was asked to *"put all the pictures of .

vegetables into a pile." The above procedure was likewise

followed for children sorting the bird and dog categories. a1l

children were asked to scrt the fruit, then the vegetable

category; and in the case of the animal pictures, the bird,

then the dog pictures. Pinally, while retaining both piles of

pictures in front of the child, with all remaining pictures also

in view, the child was asked to "put all the pictures of food

into onme pile", Llikevwise, cﬂildren presented with animal

pictures were asked to wput all the pictures of animals into

one pile", The particular sorting’éfraiéiy”dtiiized by the child -

to create.the superordinate category vas specifically noted.



Class-;nclusion and ﬂutiple-Label Questions:

In addition to the two formal experimental tasks, each
subject vas sked two Piagetian class-inclusion‘guestions:‘"ArE.
there more fryits than food?", and, " Are there more vegetables

than food?2" ‘}nimal stimulus set children vere asked, "are

.

there more birds than'animais"d*and/"are there more dogs than T

-

animals?" The chlld;en uerehalsc prompted to provide an
+ : ,

explanation for their ansvéf:fih'éddifizz;lfﬂgubhiiden vere ,"i 7

© ,asked a series cf mut1ple-1abe1 guestions. Children Hlth food

plctures were shoun a p1cture of a fruit (e g. an- apple), and

-asked, "“Can this be called a fru;t‘and a food?".‘If the child.

replied, "Yes" he was encouraged to provide an explanation.i

-Thenfthe child was asked to locate other pictures on the table

that were both fruit and food ("Find me other pictures that are .

both fruit and féod"). If the child:replied “No" to the first
question, he'was'asked £or an explanation. Then additionmal
pictures were presented to the child uiih thé same questions
being asked. The purpcse of these questions was to elicit the
child'sTtgouqhts on uﬁether the picture$ could ke called»Py tvwo
naaes, and ahy they»cbuld be so ﬁamed. The above multiple-label

questions were repeated with the vegefable items; similar

questionS—He%ewasked~efmchiiﬁten"tésted‘wtfh‘aﬁfiﬁr*ﬁiéfﬁf€§fglgf

—



- STUDY 1
RESULTS

- ] . . » ) 7 fl{

Preliminary analysls oﬁ,the data reyealed that_thﬁreﬂwerehuwee»e

»

,large, conSistent differencesrbetween children cla551%ying ‘f v .

,ch -

+

‘stimuli belonging tc the animﬁl stimulus set, and children

i

"claSSIfying stimuli BeIonging to the food ctimulus set.jia

" Therefore a11 additlonal analysis and discu551on of results

undertaken differeatiate betveen the two groups-of<children.

-,
=

Additional preliminary analysis revealed that there were

no differences on any performance variables betveen children

from different school populations, and between children with
%

‘different presentation orders in the identification task This _z

o
wvas true for both stimulus set groups. There were no consistent

sex differences on any performance variables for children

N

'\\~/)A1th +he food stimulus set, or the animal stimulus set, Tb

" Identification Task: o o |

e e S

k;//ﬁeformance'on the first'ideutificatdon task was analyzqd
in terms of the following dependent measures. In all cases, -
appropriate performance\;eansaagult-like'behaviour. For

-

e
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”example,aa’chx;d;v%s ééoreageppropriate wgen asked to identify

.

items belonglng to. the - cagégory frult, if he po;need to the o ,:“

) ,
'&"a&ﬁ‘ .

3

pictures of the ?pple, banana, grapes, and strauberries, and ;57

nothing eise.

(1) Specific Identification:
This varrahle“w&S*neasured*In terms of‘accuracy at ’ T o
1dentifying each specific stinuluc'(labeled by the

experlmenter). For example, "Find the picture of a

collie?" This varlable wae scored- all 4 correor' 3 outror'n
correct in each igterredihtexcategory set, (e.g., dog and
bird); and less than §a£dentifibations correct within each
intermediate category set. |

(2?‘Intermed1ate Identlficatlon-

- This variable wvas a measure of the degree tb»which
chlldren approPriately 1dentified stinuli at the
intermediate category level,vas labeled bg the
experimenter. Fol -example, "find all the éictﬂres of
dogéﬁ For each category, this{ variable was scored: all
appropriate stimuli only; all‘appropriate plds add;tionql
inappropriate stimuli (overgeneralized); appropriateiout‘

lessrthan_the,poss;ble—tetal—s —~—i—e—'3’sttmuit‘orfr‘ss "

(overdiscr;mlnathLJ,agd,arnrg,oi;some,but/not~&l%~————r4r—** T

appropriate stlnull and some irappropriate stimuli (mixed).




N

o

(3) Superordlnate Identificaticn: f L

) This variable was concerned with the degree to which
children accurately 1aent1f1ed all appropriate stiamulil at
the superordinate level, as labeled by the experimenter.
For etanple, "Pind all the~giCtnres of animals" Por each

encaxegox;,nﬁoodseandfan;nals,,this 2ariahleenasescored;Aalluee~ee—
aépropriate stimuli identified COrrectly; one'nissinq |

" stimulus; and 2 or more ;nisses'. (o ¢hild included

non- category stimuli in the superordinate category. e. g'.,,

identifying the roast chicken as an animal.)

(u)-Interlediate and Superordinate Identification:

ThlS varlable is a leasure of the degree of

consistency in thch the Stilull identifled at the
intermediate level are also identlfied at the |
‘superordinate level, e.g. ; picture nhich is identified as
a dog is also identified‘aé an animal. This variable was
scored: conplete con51stency. in which all stimuli -
correctly identified at the 1nternedlate level are all

‘identified at the supercrdinate leve1: one errcr, in which

~ one ing:g,@i,a,tw,iumwﬁwe

EY

superordinate level' and two or more errors.g In scoring

for consistency, the appropriateness of the stimuli vlth

q/f”gard to the category label was not con51dered.'



(5)

(6)

Sspecific, Inte;:édiate and Superordinate Identification:

This variable measures the degree to which stimuli

“identified at the specific level, are consistently

identified at both the intermediate and superordlnate
levels, e.g., a picture vhich is identified as an apple, is

also jdentified as a fruit, and also as a food. Ihls

variable ués.silply scored: all stilull identlfled

consistently at the three levels; or not all stimuli

'consisieatly identified at the three levels. Again,

appropriateness of category-stiln;i identification was not

scored here.

uutual-exclu51cn-'

- This variable measures the degree to which the two

" intermediate level categories (i.e. fruit and vegetable)

are ngtually-eicluSive. fo:fexalple; pictures initially
identified as fruit, are not later identified as

vegetables and similarly pictures identified as vegetable.
are not later identified as fruit. This variable was

simply sco;ed: both categories are nutualiy-exclusive or

they are nct mutually-exclusive.
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Table 1 presents the percentages of subjects within each

of the twc stimulus sets vho had conpletely adult- llke

'approprlate' classification behaviour on each of the

performance variables.
patterns are examined later.

on all differences in percentages of child:eneappropriately

Inappropriate classification or error

Chi-square analysis vas performed

identifying animsal fpictures versus children appropriately

identifying focd pictures.

vith appropriate cla

-

- Table 1. Percentage of animal\ set children vs food set children
sification behav1our.

Animals Foods

1. Appropriate specific identification : 2 : . 96
2. Appropriate intermediate identification both 56 both 31
‘ ‘Ibird 56 fruit 61

' . s e e rdog 96 - - veg 38— -

3. Appropriate superordlnate 1dentif1catlcn 81 88
4. Intermediate-Superordinate Identification 52 71
5. Specific-Intermediate-superordinate I.D. 2 67
6. Mutual-exclusion 100 71

better than children with the animal set in the specific

As showvwr in Taltle 1, childrenlvith the food set performed

identification task (X =84.8,df=1,p<.000). Only 2.1% of the

children could correctly identify all the animal pictures by

their spec1fic 1abe1.

Although 1dent1f1catlon of stimuli at

specific name levels was “significantly pcorer for children with

animal pictures, intermediate level identification tended to be

better with the arimal pictures (56% appropriate perfcrmance




across both dog and bird categories) than vith the food _
: pictures'(31% appropriate ge;fdrmaﬁce:actosé both vegetable and.
fruit categories). Howéver, this difference was not |
statistically signlfxcant.i An examination of the individual!
intermediate categorles revealed that perforaance with the
vegetable category !as,significantly_loner,xhanuxithwanyhother~%fw~»f¥)€
intermediate category, but that there were 1o statisticﬁllju ' h
significant differences among the cther three categories.

-

A high percentace of children were able to identify all

appropriate gictures at thé superordinate level (81% and 37%{

in the animals and foods sets, respectively).'vThere wvas no

»

difference between the food set and the animal set in terns of

children's ablllty tc 1dent1fy 1tems at the 1nterned1ate and

R e

superordinate level. w1th regard to the abllity to cla551%y

stimuli at three levels of generality (spedlfic, intermeq;ate &

. ‘A!<\&a*arﬁji<%~‘<41;," G

superordlnate), performance Hlth the food set (66%) was_'
significantly superior to that with the animal set (2%),

(X'=41.55,d£=1,p<.001) . I

Finélly, the results show that all chil&ren with the

animal set could ;dentifv_pig&j;gsxintn;agpropropxiaiekgﬁﬂfffuw—;-L~+f

mutually-exclusive bird an@_d%g categories, uheréa§monly 7%

of +he children could classify the focd pictures into

mutually-exelusive fruit and vegetable categories. This

>



difference between the two groups was statiétically significant
(1f=1u.3,df=1,p<;001). The patternS'of inappropriate

classsificarions are examined later,

- The most Significapt information contained in Table 1
concernsfvariables—uuandrs,finternediaiz-superordihatef'*—*fk~~¥~~~fow
iientificatioﬁ,ana mutual- exclusion of identified categories.

It has been argued that knovlédge’and usa_qfirhe; &
hierarchical 6rgani2ation of careépriesﬁiéid;peernt on knowledge
and use of both principles of mutual-exclusion and
c1ass-inclu$ion. Implicit in the notion of class-inclusion is

the notion that objects can be Jlabeled atitwo or more levels of
generality‘/TherefOre this srudy was concerned uithAdeternining
the extent toich children would identify stimuli as
belonging to two intermediate level nutually-exclusive
categories, and simultaneously identify all intermediate level
stimuli at a common superdrdinate category level; As

illustrated in table 2, approkimately half (52%) of the

chiidren identified pictures into mutually-exclusive

intérnediate level categories; and sinultaneouély appropriately
idenngied all stimuli at both the intermediate and

superardinate level. This pattern of identifying pictutes would - — -

be what would be expected from knowledge of hiera;ghigal

organization and is thus referred to as *hierarchical

identification?, and the childrer using it 'hierarchical

—

utiliéeréﬁ, in further discussion of the data,



Table 2. Percentage of children identifying stimuli into
mutually-exclusive categories and also at intermediate
‘and superordlnate category levelc as a function of
stinnlus set. ,

Internediate-Superordjnate

Stimulus Set [Intermediate Identifyihg all correct|not all cosrecy
mutually-exclusive | = 52% 48%
Animals - - - :
not mutually-exclusive 0 0
N mutuwally-exclusive = - “52% - - 19% . —
Foods ' - :
not mutually-exclusive 19% : 10%

There were differences between the two stimulus sets in
theﬁfype of errcfs that occuxred. As illustrated in Table 2, all
children classified specific stimuli into the
mutually-exclusive'dog and bird caéegories, but 48% of them
failed to identify scme of the stimuli as»both dog and animal,
~or both bird and animal. Most often, the arror‘occu;red as a
failure.tp label a particular picture df-arbird (e.g. oil)'as
an animal, altouéh it typically was labeled as a biid along“
with cther piétures of birds; scme subjects iéentifying the

food stimuli failed to identify the stimuli into

nutually-exclusive catngories‘(19% + 10%), some failed to
identify the stinull at both the 1nterned1ate and éﬁ;gg;gdi;aié
level (19% + 10% ), and some (10%) of the children failed to

appropriately identify the stipuli on both principles.



Sorting Task:

C I o

‘Peformance on the sorting task wvas analyzed in terms of

‘the followlng dependent variables.

(1) Intermediate Sorting:

(2)

This variable is a measure of the accuracy vith which

'stimuli were appropriately sorted into the intermediate o

level categories, labeled by the expetimenter. Por each
category; this variable was scored in the same manner as
the inter@ediate identificeticn variable: appropriate
categpry scrt; overgeneraiized category sert;/

overdfiscriminated category sort; and mixed category sort.

Sueerordinate Sorting Strategf;\ _
This variable measured the type ¢f sorting strategy
used by each child to produce the superordinate category,
as'labeleﬁ by the‘experiﬁenter{ ("put all the foods in ome i,
pile"). This variable was scored in terms of four sorting
strategies. The first 'apbropriate-spontaneous' sorting-
strategy’consisted_cf grouping the two previously created
intermediate categories into ome pile and addirg all

additional 'superordinaté'categofy' stimuli to create one .

rlarge superordinate category, consieting of all 12

appropriate pictures. The second ‘'appropriate-prompting' -



_sorting[strategy,juas the same as the first,

but the children tilized it only under experimenter's
prompting. Infth 'third,'horizontal"sorting .

strategy, the chi ld simply grouped together the remalning

four approprlate superordlnate category stlmull, excluding

‘e

the previously-created intermediate categories and ‘their.
"stinuli.-The fourth 'other* sorting strétegy»vas simply

any‘sorting etrategy not defined ioove; N . o
' > - R 7 N
“Table 3 preeente the peroentage of children'uho\correCtly )
sortedfthe pictures of enimals and foods, at the {ntermediate |
levei and who aépropriately sorted theiihternediate categories
into a euperordinete category} | )
Table 3. Percentage of'children'correet%y se%tlngrat the - —

intepmediate level and the superordinate levels as a
function cf stinqus set.

Sorting Level , ; © Animals . Foods

1. intermediate sorting . " beth - 63% both 10%
- bird 65% fruit 46%
dog 96% veg 10%

2. Superordinate ( Abpropriate, ! E 71% 47%
spontaneous’ + prompting) : g :

.

As can befseeﬁrfroirtgﬁie'B, 47%- of the children with the

the superordinate category followlng a compietely appropriate

-
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strategy, i.e., by grouping together the'teo preriousiy'created
intermediate level catedories, and adding the remaining four
stimuli that belonged to the superordinate category. For
example, they combined the pile of bird pictures with the piié'
of dog pictures;<and added all other animallbictures to produce

the superordinate -category, *animal*. The difference Eétieen_‘”d
- |

. |
stimulus sets was significant (1f=u 3,4f=1,p<.05). oOf tpe
children who did not shovﬂtgf appropriat@\superordinate sorting

strategy 15%, Hlth the animal categories anq 31% with the food.

categories showed the 'horizontal' °sorting strategy, i.e., they

put into the superordinate category only the four stimuli left
S . F

" after sorting the intermediate categories.: The remaining

children €15% with animal and 22% with the food, respectively),

demonstrated idiosyncratic superordinate sorting .

strategies. 1 : , 7
_ .

{

Performance across:Identificatfon and Sorting Tasks: ‘ -

\_‘/\—._\

The perf?rnaﬁce of the children across the identification

ES

and sortifg};hsks; was first analyz"{éin terms of the consistency

with which sQecific stimuli identified by a category label in the

identificationftaek};ierewsorted~iﬂto~the'same—categoriesVin I
the sorting task. For erample,‘uhether 'appleiiiseidentifiedfae
a fruit in the identification task, and also sorted into the
fruit category in the sorting task. Both appropriate and

inappropriate stimuiiguere scored for category consistercy



acrossktasks;:ror\gfample, if ;corn' is'id;rtifiéd as a fruit

in the identification task and also sorted into the fruit =
catégory in the sorting task, this would be'scored~¢onsistent ?
categorization. This vdriable was simﬁly scored:'either all

stimuyli were con51stently classified within categoq%es across

tasks or they were not., Whereas 85% of the’ subJects we re

consistent in classifying animal stimuli into intermediate level
categories, cnly 56% of tge,§ubjects with %Fod stinueli were
consistent. 2his vas signifiéantg(‘xff 8.5,df#1,p<,01).

-

In order to more fully compare childreh!s perfcrmance
~across tasks, response patterns on both intermediate
identification and intermediate~sortinérwere éxarined in detail.
As mentioned earlier (see page 42), in_addition to the
completely appropriate classi fi.é,a:ti,on _pattern, classification o
patterns‘were’juﬁged as to whether subjects had o%ergenéralized
~ the category (i.e. including inappropriate stlmull in addltlon to
- the appropriate one=). overdlscrlminated the category (e.g. !
;dentifying les; than u-pitturesravailab}e); or had
produced a mixed structure (e.g. some aﬁ;ropriate stimuii‘and
some inaprcpriaie stimuli). The results shoﬁing the o

classificaticn patterns in the identification and scrting task

~are presented imn Table 4. It can be seen from this table that
about half of the children appropriately identifiedand =~
sorted the fruit category, with some of the remaining children

overgeneralizing and some overdiscrininating the category.



\/

Subjects’were not sc¢ clear about the categoty vegetable, and

many of the children (64% & 90% in the identification and sorting

tasks respectively)'had inapprcpriaté\classification patferﬁsh

‘Most subjects in both the identification‘and sorting tasks

-

appropriately élassifiedythe dog and bird.categories.‘
All children who 1nappropr1ately c1a551f1ed the bird and .- .
dog categories overdlscrlmlnated the categories.
Table 4. Percentage of children 1dent1fying (I) and

sorting (S) stimuli at the intermediate level as a

function of completely appropriate, overdiscriminated,
overgeneralized and mixed patterns of respondng
. ! ,

e s i L T e e v

Eype of classificaticn Fruit ‘Vegetable T pird Dog
‘pattern I s | I s I s I s :
" completely appropriate| 60 46 | 38 10 56 65 | 96 961
overdiscriminated ] 8 21 | 13 27 | 44 35} 4w
~overgeneralized 15 19 ;33 N 0 0 0 0
mixed i 17 15 17 31 0 0 0 0

By dunmy coding each classification pattern, 1 or 2 (the

‘n child either performed in that manner or net), it was p0551ble

to determine whether there was a correlation betveen the

classification pattern'utiliZed by a child in the

1dent1f1taticn;task -and- the classification pattern utlllzed by
the Chlld in the sorting task. Al%—correiaticns*are'?é&fSon T
product-moment correlations do%g'dn dichotomous variables.

) ,

/
Vi
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‘Although, typically, this kindbof relationship is :epdrted as a

phi coefficient, in this thesis they will be referréd'tc
simply as correlations. The results indicate, as shown in
Table 5, that there were significant correlatiomns betveen the

classificaticn patterns-exhibited in the jdentification task

and those eihibitédfiﬂwihé'ébfiing task.-As can be seen from
Table 5, children vho classified all items approprlately for
all categories in the identlflcation task, generally classified .
stimulijatprOpriately in the sorting task (r-=.7u,.ua,;75,.aa
for the fruii; vegetable, bird, and dog categories,
respectively). Children who cverdiscriminated the dog and birad
categories in the identification task, did theiéane in the

sortiﬁg task (r=.48,.75). It can be noted that children were

much less consistent across- tasks when dealing with the

vegetable category; Confirming previous analysis, this
indiCatés that these%??ve year cld children did not have a
clear understanding of the'category Vegetabie.

Table 5. Correlations between type of classification pattern
in the identification and sorting tasks.

Classification Patterrn Fruit Vegetable Bird Dog  {
completely appropriate | .74%¥¥ | 4b4xs* JT5%ER | G kkR
oveyYdiscriminated o 4Ox* <19 - 1 JT5*%x JUBkXX |
oyérgeneralized = T «56F¥¥ | 209% no cases | no case
mixed ) « 6 kX JU2%=% nNoc cases | no case
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The next guestion'was to determine whether there Has:any
\

rrelation betveen the 1ntermediate-level claSSification pa ttern .

o,

utilized | by the,children anﬂ t;eir abiiity to”lakefuse th
hierarchical organizaticnﬂof categories. That is, do young

chlldren need to be able to cla551fy items appropriatelj at the

intermediate level before they are able to produce, or; simply

nake use of a hierarchical organization of these classes.
= >

The results of the analYSis vere (a) that hierarch//al/ﬁ/

/
identification (see . page 45) was not con51stently Lated to

appropriate internediate sorting, (b that ternediate

\
sorting vas not related to- hietarchieal sorting, and (c) there

was no. significant correlation/tetween hierarchical

1dentification aud'hieraréﬁical ‘sorting of the food stinuli.

There was a 51gnif1cant, though small, orrelationxhetneen

k2
hierarchical identifigation and hierarchical‘sortang ofﬁaniupl
stimuli (r—.30, p<. 01). ' -% | ' * . A

F

2 -

On the whole these résﬁlts do not indicate any . s
consistent,significant relationship between ‘the classification

patterns (or even the classifzcation of'spedafic pictures )

ot

it AL Pt MU 2t b e s L

,“
W\gb

that a chiiﬂ l£§~enploy 1n§classifying items at an internediate

level and their use and knowledge of hierarchical organization.

an -~ “ }
Even children uho were conSistent in utilizing an appropriate

.2

intersmediate level classification pattern, generalizing ‘from

0
\

T
e 4 A
*
. ~
¢
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one task to another, did'not\seem'tb understand, or at least F? ¥

make use of the hierarchical organization of cife ories.

Class-Inclusion and uult;ple-iabel bdestions:

Peformance BHbéiaéé-iﬁéiﬁéiénVaﬂdithé nultiple-1ahel
questions was examined to determine whether answers were
related to the child’s c;gssigicggigaﬂbehaxieu£¥imsthe:fl=?=**fé;:;*f'
riéentificatién and sorting tasks. The ;oﬁr Piagetian
class-incldsion questions, one gd?)each intermediate level
categery, (€.g. Are there more ;nimé than dogs?) werse
initially scored all correct, incons stent (some corrgct and

“
some not), and all questiens incqrrect.iExplanations that the

~ subjects provided for their answers vere scored as (a)
class-inclusion typerreason, (e.g.( "There are ﬁore animais

thqn ﬁogsyﬁbecause doegs are animals") (b) counting or poinfing'
explanation, and (c) other egplanatioﬁé_or no explanations at
all. Children providing counting‘expla#a@ioni¥sinply counted
the pictures of, e.é., dogs, and then counted the pictures of

" the remaining animais. As thgre wereafour pictures of dogs, and

eight other non-dog aninmal pictures, the child could arrive at a
, could arrive ata 2~

———————

COTTect answer to the Piagetian guestioms, without any

understanding of’EIEEE:IEETﬁEIBEf/EEEfagigggie shown in Table 6

There vas no relationship between a child's ability to
answer correactly a yes/no class-inclusion question and his

ability to give a class-inclusion explanation.



ATabiegﬁf Percenta@e 1nuiﬁér) 6? chlldren anwerlng class-lnclu51on
questions, and the type of explanations prov1ded.

Answers  to Explanation Pruit-Food Bird~Animal
{Class=-Inclusion -~ and _ and
Questions Vegetable-Pood Dog-Animal -
Correct Class~inclusion 2.1(1) - v 2. 1(1)
Counting - 27.7(13) 53.2(25)
4,3 Other or None 14.9(7) T 6. 4(3)
Total o 44,721 e 4*%629)&” B—
Inconsistent |Class-inclusion 2.1(Y 0.0(O)
Counting 14.9(7) 6.4(3)
Other or None 29.8(14) 17.0(8)
Total 46.8(22) L2341 .
A1l Iancorrect |[Counting 6.4(3) - - 8.5(4)
o Other or None 2.1{1) 6.4(3)
“|Total 8.5(4) 14.9(7) -

Wher performance on the class-inclusion questions was

o~

.correlated with performance on thefhierarchial'identification, .

no relatlonship energed

Sllllarly, there was no relatlonshlp o

betveen performance on the C¢ass-1nclu51on questlons and that

on the hierarchical sort.

>
&

With regard to class-1nclusion

explanations, only two subjeots,_one each for each stinulus _ -

set, were able to provide an acceptable class-inclusion

explanation.
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In'sunnary, while about one half of the subjects were able
to give'correct class-inclusion‘jes/no type responses, they
were not .able to provide adeQuate expigoations’forliheir
resbonses; Often they connted’or poinied {o itels. Also, there

¥as no relationshlp between a subject's class-inclu on

fresponses and his perfornance wlth h1erarchical 1dentlficatlon

and sortlng tasks.

Y

o ~After the ciass-inéluséon questions, childten were asked
mutlple-label qnestaons {e. g.,'"Is this (picture of apple) a
fru;f and a foo&?" “Plnd Be. all the pictnres that are fruit and
food."). Their ansuegs to these questions were scored as all

correct, inccrrect cr mixed responses, for each intermediate-

'level class. The explanations that'the subjects provided for

—~+their ipitial answer-included:- {1)Aﬂnt1ple-1&be1 (A ib&nanaiffrsv~fmw7—

is a fruit and a fruit is a food) s (2) ccamon feature (e.g.,
"Yqu can eat them both"J (3) ansvering "It's called that way" or
“"Because it's a food," (4) ansvering that only one label could -

be given to the 1ten, or, {5) giv1ng no. explanatlon at all.

-The results are shovn in Table 7.




Table 7. Percentage (number) of children answering mutiple-label
gquestions, and the type of explanations given, :

Anwers to | Explanatiop Fruit !egetablq Pird | Dog
Multipie-label Food Food Animal Anlnal
Questions 4
All Correct - jmutiple latkels 12.5(6) |22.9(11) &.2(2)} 12.5(6)
compon feature 16.7(8) | 4.2(2) 8.3(%) | 14.6(7)
. fealled that way| 8.3 (4) [20.8(10)| 4.2(2) | 16.7(8)
- } other T 1045y [16:7(8) | 14.6(7)y |10 4(5)y |
Total u7.ﬂ(23i6ﬂ 6(31)] 31.3(13)] 54.2(26)
Inconsistent |multiple labels 2.1(1) | 0.0(0) 4,2¢2) 0.0(0)
coamon feature 2.1(1) |- 0.0(0) | 12.5¢(6) 0.0(0)
Tcalled that way" 12.5(6) ] 6.3(3) | 16.748) | 8.3(4#)
other 14.6(7) | 6.3(3) | 14.6(7) 12.5(6)
one label only 2.1(1). | 6.3(3). 0.0 (0) 6.3(3)
Total 33.4¢16)18.9(9) | 48.0(25)] 27.1(13)
All Incortect|common feature 0.0(0) | 0.0(0) 2. 141 2.1(0)
‘ one label only 18.8(9) |14.6(7) | 18.8(9) | 12.5(6)
other 0.0(0) { 2.1¢1) 0.0 (0) 4,2(1)
Total 18.8(9) [16.7(8) | 20.9¢10)| 18.8(7)

-

Oyerall,uchildren tended tc perform better with the food

than with the animal set. With reqard to the relationship'

between a subject's ability to answver fhe multiple-label

questions and his ability to hierarchically iaentify then,

thera was a szgnificant correlation between subjects' answerlng

that all frult iteas could be called both

'fruit and food'

and

their ability to.hierarchlcally 1dent1fy all the food itess

(r=.42,p<.001) . This frﬂnmsm#&#afﬁeftﬂ&ffor&ormwﬁ e

{c=.46,p<.001).

However

» although hlglamhmaleentﬁyiagn s —



Telated to tﬁéﬁcorrectness 6f the7lutipie:)QBpl questions, it
7wa§ not related to the child's ability-tb explain why an obYect
can be called by twc names. There was no relationship between
hierarchical sorting andrthe child's ability to ansver all the

mutiple-label guestiéns correctly;
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° - | STUDY 1

DISCUSSION

[y

The'éerforpance of_éhildrén‘in_ideqtif}ing and'sortingfﬂ
pictures into catééofiesfsuggests that a significant number of
5« to 6fyear—dld children understand and can make use of'the'

y hierarchical organizaticn of categbries. fhat is, in the -

identification task, 52% of the children with animal stimuli

* and 52% of thé children with food stimuli were able to maintain

mutual-exclusiveness at the intermediate level and, at the same

NS

time, correctly classify stimuli at the internedid{éxand

superordinate léiéléwigéé”Tibiéwffyﬁiaéfdﬁfl"w7fiméffiﬁéf&iiiaféiwm

with animal categories and 47% of the children uithifood
categoriés (see Table 3, page 48), utilized a sorting strategy
tpat also suggests uhde;étanding of hierarhical organization,
as shown by the fact that they‘first formed two
mutually-exclusive intermediAte categbries, and combined

then and added the four additiopal pictures to form the

superordinate category.

There was aréignifiqihi ténééncy for children to
- generalize their usé of a particular‘intermediate level

classification rattern (whether it was appropriate,



‘overgeneralized or ove;diécriminatéﬁ);across different f" °
identification and =orting tasks. However, even children who

© were conpletely con51stent across tasks, did not necessarily

P

 make use of the hlerarchical organizatlon of the categorles.

There were con51derab1e dlfferences in beh vio depgndlnggt,ftd -

on the stimulus set. Chlldren\had a much higher degrée,of
proficiency in cléssifying animal'categories than in’
- clasSifying food categories. For example, all subjects with.

animal categories were able to create mutually-exclusive

intermediate categories but only 71% of those with the food set
vere able to do so .(see table 1, page 43). Also, mot only did -
the-childreh with aniial pictuies ténd to classif% the

1nterued1ate level categories better, but they also were much

pore 11ke1y 'to use a hlerarchicai organizational strategy in

the sorting task than the children gith foed plctures;

‘ The results of study 1(ate siénific&pt as.thej appeat to
qemonst;até, coﬁtrary to the:notions of Piaget and éthers, that
many childfsn 5~ to 6-years 01d‘undét§tand and'pakezuse of'tpe
hiefaréhical organization of categofiets Notronly did this

study use sanler, more dlrect perfornanceAggggg;ggltgggljgj;ﬁ,fﬂ_,f,flg

the cﬁlId's use of a hlerarchlcal classzficatlon behav1our than"

ncst other studzes investlgating these questions, but it also
,investigated the.child’s knowledge of hierarchical organization

thr%u@h'the use of its-two{fundanehtal'principles,
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mutual-exclusion and class-inclusion. As pointed out in.the
introductlon, other studies ;nvestlgating ‘hierarchical .
clasSrfloation,behaviour in children-have falled‘to~consider

' tté‘fact that both principi%s npstege?employed sihﬁitaneoosly
iQLOrder for categories to be hierarohically organiied.

) This study showed that the chlld's ablllty to :Eeptify
' pactures in response to labels at several levels of generallty :
‘may”not be related to any underlying ‘conceptual understandlng
of the hierarchical organization of the categories iniolved;;
>50me chiidren who could identify pictﬂtes'aocording.to labels
prov1ded by. the experimenter in ways consistent with
hlerarchlcal principles, did not make use of hlerarchical
sortlng strategles. other chlldren, who did make use of a
- hierarchical sorting- stra+egy,7;ere“pot neo;ssaralygabieitoiii -
ldentlfy pictures in ways con51stent with h1erarch1cal
organlzxng pflnc1ples. These results suggest that language, at
least as a set of nales uhich refer to ocbjects in real Horld
is 1ndependent of conceptual developnent 1n uﬁﬁch infornatlon
acquired by the child 1s increaSzngly c;asslfled uithfgreater

- =

proficiency at several levels of generality, and eventually

‘organized hierarchically. -~ | -

Piaget {(Inhelder & éiaget 1958) would certainly support,

this ‘contention, that children who have -astered use and

vn&erstandlng_of verbal concepts, uould not necessarily’




understand principles of class-inclusion. *Inclusion, in .this

sense, has not been acquired merely because the child talks

correctly and uses verbal concepts uhicﬁfreilectvthe'inc;usion

implicit in the language of adults"® (p.117).

r,i

There are a nunber of puzzling resu;ts in thisrgtudy.

First, it is unclear ghyvchildren, who 1n the sorting task,

appear@;o‘have mastered the comglex operation of hierarchicaily

,:organiz1ng a se& of pictﬂres, would in the iﬂentzficattvn'task,

\)k‘ﬂ
fail either to identify or label the plctures properly into

mutually-exclusive categories or to label the pictures at the
two levels of generality. Second, children were
remarkably consistent in eaploying the same pattern of

classifying pictures at intermediate levels across different

'tasks, but not in employing h1erarch1ca1 organlzing princ1plesriw

across dlfferent,tasks. Thus, an important question to pursue
is one of consistency across tasks and transfer 6f léﬁrning
from one task to another. Two recent studies seem to shed more
lightrén_these questions as they examined the use of principles

cf hierarchical organization across different'tasks.

S%orn (1978) attenpted to discern whether third and sevanth

graders could acquire the pr1nc1p1es of hlerarchlcal semantic.

organ‘zation using two different training prqgedures, and then
transfe- these principles to a new sorting task. One of the

training procedureé controlled visual presentation of a
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hierarchy of animal terms with their category labels. six
classes of 18 animals were first grouped on the basis of ,

i function (aninals for pets, for fur, ror,gane), and then on the
ba51s of abstract features (meat eaters vs plant eaters). The
‘second tralning procedure vas a 1ist presentation demonetrating

first, how all animal terns could be claseified acccrding to

the values of one of the dimensions in the hierarchy and then

according to the values of the other dimension in the

“item set; spontaneously, and then having them sort the items
into six groups, three groups, and then twc groups. Two other
"groups of. subjects wvere trained uith a randon presentation of
items or had no training. Storm found that in the spentaneous

free recall SOrting task, the hierarchical organizition trained.

© 7~ 'subjects transferred this structural organizaticn to the free

recall task. Individual subjectsrin the*presentation and no-
- training groups sorted the‘itens hierarchically, but for the

most part used different dimensions (i.e. size and ferocity) to
determine sorting.strategy. In the fixed sorting tasks, all
trained subjects,maintained the 6fcategory classificationn
provided in tra;ning. All trained subjects,_hut grade sevens
more than grade threes utilized the 3-category classification,

and also the 2 -category classification.

Stor;gthus concluded that, through emphasizing and .

- : 4 /.
training alparticular hierarchical structure, subjects of at N 4



least 8- tb 9-years of age couiz\ﬁrasp the principles of

hierarchical organization and use (or transfer as Storm

suggest;T\these principles acquired in a given task to a new

task,

In an another study, Greenfleld & Schneider (1971) trled to

deternine

the degree to uhlch 3- to 9 year-olds could

understand a hierarchical arrangement of non-meaningful

’ elements and transfer the

structure
presented
organized

their own

(seke Fiqure 5). é{if?/ | | | ,

Fiqure 5.

}ﬁnnc;plasaof,thls,hlerarchical

in a reconstruction task. Greenfleld & Schneider

the children Hith a tree-like h1erarch1cally T

'aobile', and bad. the children construct a mobile of

to look just like the one hanging in front of them

Structure of Mobile (Greenfield &'Schneider,!1977)r

.‘\{\;A‘
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The 1nvest1gators fcund a clear developnental ‘progression
between ages three and six toward greater conplexity. ‘BY age
six, only one child out of ten failed to copy the,model exactly.

The three-yeaf-oids tended to prdduce siuplified pobiles often

uconsisting of isolated and repetitive unit pairs (Figure 6),

failing to~integr&tewthesewseparate'units~into~aruore~4~~ S
complicated structure. Four-year-olds wvere more likely to .
integrate scme of the unlts, reproducing parts of the A : /

hlerarchlcal model, Some four- year—olds, llke three year‘olds,'

cousideredythESe_incomplete’perts to be complete units, in and

_of themselves, totallj unrelated to any large, more

PEN

hierarcuical ﬁian of action.'pther four-year-olds, although.not
able to recreate the complete hierarchical model, 1ndicated
that their incomplete units were only parts of the tetal

structure. They thus demonstrated an ability to compare the

structares and to analyzg<£§e whole into its component parts.

N



Figure 6. Example of structures produced by 3, u, and S5-year-

014 children (from Greegfiéld & Schneider, 1977).

Nni i B e

-

[

Most five-year-olds, unlike four-year-olds, were able to

form docuble-ktranched structureé, in which a superordinate

component joined two substructures. Whereas four-year-olds

ébuldkintegrate,Sinple units into a chainlike form with complex
nodes, the five-year-olds could form tvwo suéh chains and . e

integrate then into a hierarchical douhle-branchéd structure,



he five-year-olds appear to understand the prlnciples of a
hierarchical arrangément of units, but'they frequently%were
inaccurate in the exact type of units'presentvin the original
mobile. By age six,vthoughi the children were ablekto‘reproduCe

-

the exact same units and the complex hierarchical structure.

' Tﬁa‘sié; two pieces "of research are significant, as they

4 N . : .
demonstrate that young children were able to perceive and make

use of hierarchical structure, presented directly to them, -or

taught to thel, and then apply this principle in a new

classification (storm,r1978), or reconstruction task )

(Greenfield 6 Schneider, 1977) .. ’e Greenfield 6 Schneider

study is particularly significant vcause,‘although the

children were in fact copying the’ mobile, this reproduttion of
Eﬁéw@Qbilgnﬂgsrgegrpossihlelnnless;the,childmuasfablewtowr»fﬂé;;wW;mWr
maintain the entirelintegrated structure in his‘mind, as vell |

as in visual field. While this éfuay does not en’licitly

address the gquestion of children'é'userof the hierarchical

principles of uutual-e’clusion and class-inclusion, it does - -
address the guestion of whether young children can understand azg_-—)"

attend to the entire integrated organization cf a hierarchical

structure sufficiently uell to reproduce the entine integrated -

t structure~withoutferror. The fact that the 3-yearoolds merely

attendedetomthe—parts—ef'the—structureland'not‘the entire
structure is supportive of Piaget's contention that young

children can not understand class- 1nclusion, because they can

not think of the parts simultaneously with the whole.
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Study 2 was desi}k&? to test young children's
underctanding and use of principles of hiercrchical
organization, using an érbiira;y hierarchy ofvartificiai
categories. The children tested iﬁ»study 2 vere the same

(thodah not all) ‘as those tested in study 1. It was hoped that

whﬁ.her children who had made use of principles of hieraichical .

¥ éniZaiioﬁ,with familiar natural citegories could also make

ﬁcc of tﬂen to discover the hierarchical organization of. the

artificial categories. . .

In addition, after they’had'been tésted_onvthe arbitrary

hierarchy the children_in study 2 were tested again on the -

their classification blhavicur of natucal'categofies was stable
over time and, mcre importantly,‘whethér’tﬁl chiid!s ability to
inferrthe hierarchical ofganiiation of che artificial |
categories affected his classification'strategies uith-the
natural cifégccics. if sucjects who had not iﬁde_use of

hierarchical organiz(iion of categories in the first study were

able, after being successful wi{;ﬁzhe arbitrary hierarchy in

sorting task of c;ggxmji7Thi§rpernittedfexgginatign of whether

[

‘,studyfzfctoﬂnakewuse~ef—saeh'a—hiérarchicai‘tuqnnriz&fion

,”t9;§9tsﬁghgiggigzglicaiegnniesiini;hég;ayegtad study 2
task, this would be ar indication ofi&heir ability to

generalize principles of hierarchical organization learned in

one context to another. Y
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STUDY 2.
METHOD - -
- Subjects: - o o . o~

a
d

. e , o ‘ ‘ ,
The forty-eight subjects fron study 1 nho had coapleted -

‘ the 1dentif1catlon and sorting tasks uith food stilulus

pzctures vereé selected to take part in study 2. ' iésﬁp

Stimuli and Procedure: 3

h

The arbitrary hiérarchy showr in Pigure 7 was the focus of
studyrz The hlerarcny consisted of three levels. The bottor
level consisted of numbers 1,4, 2 5 3 6 10 and 7. These numbers

vere grouped two to a group, into four leve1-2 categorles

(v1gs, bees, trzcks, and nopsﬁ The four level-z categories

were then gronped ‘into two superordinate (level 3) categbrles
: (doodles, and jlngles). In additlon to these eight (training)
75 numbers, two dlstractor nunhgrsr(12, and 8 ) vere also used.

' Each number was writter cn an 10 x 15 cm card.

Fiqure 7. Hierarchical organizafion of a;iifiCial categories

level 3  docdles . jingles

B | - - | | R
- ‘ ' - { , : l, P |
levei 2 - vigs - bees tricks . mopSs

A e R o B s

;evel 1



In stage 1 training, children'qerextaught the level-1
1eyé1-g 1iﬁks by\usirg,e stepobyestep additive‘procedure::ﬁach;
leielbz category was first taught in?ividually and then '
rehearsed progreséively (reledrned) as each other‘level-z
cetegory'vas learred, uﬁtil all four categcries vere 1eerned.

t‘ﬂach step, all nunbers, the 8 that belonged to the hierqAM*xkkrkzé

as wel; as the two distractors, were on dicplay for the child.
As an—exan;ie; ir step 1, the;ekfld”ﬁﬁs*sﬁcﬁﬁ“fﬁé;cérd‘;f;:’

aepicting 1Y and the card shoﬁing“'“', ard told that they were

‘wigs®, pointing te each one and sayiﬁg "1his is a vigﬁ, and

 then emphasizing, "They are both wigs". The child was then

ilnediateiy asked to produce the category label for the

. numbers, The nuabers were then placed back in the total array

fidentify all the "wigs". If the child indicated only one ‘wvig’, ’
he/she was asked to find another qne. ARfter the child had o
selected tvo cards, he/she was told whether they were right or.

wrong; and if wrong, which two cards vere the correct ones and

belonged to the category 'wigs'. Again the display vas

scrambled and the child was asked to find the "wigs"; In eacﬁ ' -

substep, the correct or incorrect identification of numbers

belonglag to the category vere recorded. ihe,ahove substeps
D s e

vere repeated dEZII*EAch number belonglng to the category had

been correctlg identified fcur times consecutzvely. Then the

exp‘tinenter went onto step 24
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2

: 7 ‘ |
Step 2 training was éiactly the same as step 1 training,
except that subjects were taught that numbers *2° ahdp'S';

belonged to the category "bees".’ 5

™

- In step 3, the twc categories 'bees' and 'vigs' were

" relearned together. The child was asked to identify a number

belonging to the categcry 'wig*, (Show me a wig.), corrected if
wrong, then asked tcifiQd'anofher swig' and also corrected if
wrong. Next, the child was asked to find a thee', corrected_if

ufong, to find anpther.'bée', and also corrected if wrbng. 1Fis

[N

procedure was repeated as mény times'as necessary, until the
child was able to correctly identify the four nuabers belonging

+C the two categories,'four times consecutively for each

nusber.

Step 4 was the same procedure as step 1 and 'step 2, and

the child wvas taught that the figure *'3* and '6"beionged tol

/

the category 'tricks‘. ' |

. ‘ ’ Fl ) :
Step 5 vas similar to step 3, but in this case, three

categories, '#igs', 'bees' and 'tricks' wvere rehearsed in,

;contrast with each cther. For example, the child was askedfto;

find a 'wig’, and corrected if wromg, then to find another

'wig*', and corrected if wrong. Next he was asked to find a

»
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‘bee', corrected if vrong, and then find another ‘bee', and

~corrected if wromg. Finally, he was asked to find a *trick?,

.- if wrong. - _ . -

-

corrected if wrong, and to find ancther ‘trick' and corrected -

,\\ Step 6 procedure was like step 1, 2 and 4. The child was

showh\tﬁéfiunberé"id"and"71, told that they were ‘mops' and
then askgd tc correctly identify numbers belonging to the

category ‘mops', four times consecutively.

AN
.

In step 7,\qll four categories were rehearsed (relearned)
in contrast with é&gh other. The procedure was like that in
. : ‘ _

step 3 Egd step 5.

'Ié‘s;ageZtrainiig,kthgchildrenieretanghtfthatthe
fas?*igvel-z categories could‘be organized into two level-3
categories{,in thé first step,{thg child-ias told éhat *a wig*

is a 'doodle', and then the child ;as askedithelquestion "fhat

is a doodle?"., If the child did nct uhderstand or replied
ihcofrectly, the child vas’provided with‘the éorrect response

and the question was asked again. Next, the child was told a

'bee* is a 'doodle*, and asked "#hat is a doodle?" If the child

could name a 'wig' and a 'bee’ as both 'doodles?', ther this vas

accepted as a correct respons€. The child was told that both a
‘beet! is a 'doodle' and a 'wig' is a 'doodle?, and‘asked to

rame "What i= a doodle?™ If at this point, both cafegories vere
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not identified, the éuestion vas repeated by asking "What else
ié a doodle?% As the criter&on of learniﬁgvfor thq category
'déodle'; ihe child was required to'cofrectly nane.tﬁé category
'wig? and the category 'bee! both four times consecutively.-

In step 2, the chlid vas tanght by the same procedure as
in step %, that a *trick* a;d a 'mop' wvere 'jingles' until the
Chlld could correctly 1dent1fy the categories 'trlck' and 'nop' ‘“
as belonglng to the superordinate category 'jingles' fcur : |
times consecutively.

In step 3, the child was asked "fhat is a:ioodie?" and
nghat is- a jingle?", successively until»criterion vas reached.
When errors were made, step 1 or step 2 was repeated until the
child could clearly identify the intermediate categories
A belonging to thevsuperordinaté categories tdoodles' and

5jingles', four'tines correctly, without making any confusions

betveen the twc categories.,

once criterion was reachedifor stép 3 of training stage 2,

a post-test was conducted for all categories, to assess the

degree to which tﬂﬂﬁouﬂstﬂfheméwrmﬁsry -
lgaxned,ca:egnries*uAll4nnlbersgﬂe;e~ﬂisplayed¥andfia—a—siﬁgie—» fffffff -
trial, the child was asked to identify nunbers belonging tc
tke four level-2 categories: If the child made an error, the

" correct resgense vas provided, but no rehearsal and retesting
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was'undérfaken. The,ndnﬁers vere removed frbn’sight_;ﬁd the
child was again asked "What ;é a ﬁoodle?événd éghatvi§‘a;
ﬁingle?" The child was pédppteq £0‘nape two cateéories,#hich.

. belonged to each 1eve1-3tsuper6fdinate céfegpry;'lf thé cgi;d<-
made errors, the expérinentér provided the éhild with the

corract response but did not retest the child again.,

The children were tested on two taské, one of which was an
idenégfidationAtask comparable to the identification task in

study 1 and the other a sorting task, conparable‘gg the sorting
’ : P
task in study 1, to determine whether they had- discovered or

inferred the hierarchical str ture of the arfificial

categories.

In the 'hierarohical-piilization identificdtiqn' test the
child was presented with all the level-1 cards and asked to
select those numbers belonging to the category *doodle'. If the
child made less than four cheicés, he/she'vas asked if there
Were other numbers belonging tb the category ’ddoﬁle'.‘Tgis wasf
Tepeated, until the child indicated that they had selected all

h\\““\'the cards. This procedure was repeated with the category

\w‘

%

+4inglests—— ST

———— -~ —

In the thierarchical-utilization sorting' test, the child '
v

was presented with all the numbers and éskeq/;o pht'all the ¢

‘vigs® into one pile, then all the *‘bees®{nto one pile, next

A\



"all:the *tricks? inte onelpilz and then-all the 'lopsfhiﬁto one
pile.,(ﬁote.‘53t this“point,»if the child hasﬁperforned this |
_taSk correctly; #here'vill be two nemeining-distractoi iiehs.)

"Finallf, the child was asked to put all the 'doodleS'-into one
plle, and next to put all the 1jingles' into one pile. The V_
particular panner tn which the child grouped the cards,togethezee;'»—~

: accozd%&%bﬁo 1ntemedlate (level-2) and superordinate,(level 3)

‘levels of classification was carefully noted..

»

G

In the segpnd‘phase of study 2, the child,waslretested on
the studyv1?sortihg,task wiih the-categories of fruits,
"vegetables, and food. As in study- 1 the child-fas sinply'asked

to put all the fruit 1nto one pile, then all the vegetables

into one pzle and finally, to put all the foods into one plle. ol
. > :
- N . ‘ - ’ -
- B o
& 7 .
Y ) . '4/_'/‘._:,’-——’*



/ . STUDY 2 7 -

RESULTS

of the ‘original 48 chifldre\ i‘h the food cat‘egoxx set of - BRTE

study 1, 2 were unavazi;gie andg 3 refused t0 couplete thev

learning phase of study 2. Forty-three subjects reached

criterion in the category learning phase of study 2, and were e

¥

subseguently ggeigﬂ on the.hié&archicelsuiilization

identification andisortingAtask irtyenine of the forty-three

children were tested on the repeasted food categories sorting
task in study 2. The performance of children in the cetEgory'
learnin§ phase, on the two hierarchical- utilization tasks, and :
on the‘food categories sorting task Hesranalyzed in terms of ‘

. e - . )

the following dependent.leasures.r‘r

3 A

Intermediate Category learning Trials: B

- e T - x

Internedia%e/}evei«categcrre§'were nitially 1 éEEEEE'IH’
1solatlon and then relearned (or rehearseg) in the context of | -

1, 2 or 3 other categories. Due to the additive step-wise




~ Wpeenm, wtrick", and "mop® (4-category set). Sisilarly "bee"

= o , 77

s

procedure of the training task, the Cétegofy “wig" was first

learned alone (1-category set), then rélearned with the

o caiegory "beg" {2-category set), then with the categoriés Y"hee

and "tricks" (3-categery set), and finaliy, once more with

-
o .

vas first learne&aicnethenreiearnedvith."viq";thénij}fH“A“«**A_

"yig" and “trick",'and finallj, wiih_ﬂuig", ntrick" and Ymop".
The cétégoryj"trick" vas 1éarhed,alone, then relearnsed with
“ﬁigﬂ€and:“bee“rand theﬁrvith ﬁ@;é",_éﬁéé&,”ﬁﬁaYﬁ§§ég;VJAndwii
fiqally,ﬁthé category "mop" was learned aloné,-;za'then
relearned.yithl"ﬁig", ﬁbee",\and miricks". The mean pumber of
trials'to learn e#ch iﬁternédiate lével category

{bee,wig,tricks,mop) in eac learnind»contegf vas calculated.

In all -cases, the mean number of trials include the four mipimum

R ) - .
number of trials required for the subject to reach the learning

criterion.,

7

Table 8 Egovides the mean number of trials and standard
deviations of children tc reach learning or relearning
criterion for each of the internedigﬁe’pategories. Means are

based on total number of trials (including criterion trials)

- per ‘subject. T-tests revealed that mean number of trials to .,
learn the ,ngQriﬁEL:alOnﬂ_(in;J:Cmgorq—le&n}Lag—sets)—ue{e, e

significantly fewer than mean number of trials to relearn those

-

categories in the 2-caféydry sets(t=2.%§,df=u2,p<.05),

S
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‘sets and u—category.sets. Only the overall mean (5.1 trials)

18

although the nagnitudé'of the difference was small. They were
also signficantly fever than tne mean number of trials to ‘

nélearn them in the 3-category set; (t-=3.02,df§u2,p<.005), and
the a-categorj set (t=u 53,df=42,p<. 001), the nagnitude of the

difference belng hlgher in this case. There wvere no dlfferences
g

~ in mean learning ‘trials betueen~2-categof? sets, 3—category

will be considered further, since there was no interest in the .

relatively small differences shoqn in,{?@;e 8.

7
'0

Table 8., Mean number of trials (i cluding criterlon trials) to
learn and relearn interme®fate level categories, as
defined by the number of categories in the learning set,
(1-category set. 2-category » - 3-category set, and

- Y- category set.

Intermediate ' Number of Categorids in learrning Set K
~categories  |t-category2-category [3-catdgory|4-category overall| =
i s-Do x So'D. x nD. : x ‘ S.ﬂ. mean
C wig 4.5 | 1.0 |5.6 |2.4 |s.uf2.1.]5.3[2.0 | 5.1
A bee - 4.5 | 1.1 | 4.5 1.3 |5.5 2.5 | 5.5 2.4 | 5.0
- o tricks | 4.7 | 1.0 [4.8| 0 | 6.0 3.0 | 5.2
mop 4.2 | .7 N 4.8} 1.2 4.5
A1l ﬁategories} 4.5 .9 5.0 { 1.7 5.3 i.B“§§.6 2.1 5.1

Superordinate Category Learning Trials:

-5

- Table 9*p§evides;§he means, ranges, and standard

deviations of the number of trials to reach the learning

T



criterion of the superordinate level categories. There was no

significant differeﬂcq between "doodle" and "jingle" learning

" trials.

L3

./’

When the perfotﬁancé’of»childfén learniﬁg the intermediate
catego 'es;*(iae?*the“ievgi-1th~1e§e1e2%11nksfdwaSﬂconpafed4t0fA“*44
iheir irfo:mance in learning tixe s@perordina_te categories
(level 2 to»level 3 links) there were'significant differénces
between the mean number of trials to learn the superordinate
fbgteqorieS'(f¥1O.O), and‘the mean number of trials to learn the

internediate level categories (¥=5.1), (t=6.39,df=42,p<.001).

Table 9. Average number of trials to learn superordinate categories

Superordinate Level ~ Mean | J S.D. Range
~_Category - .t 1 I .
doodle | 10.9 1.2 4=28- '
jingle . C 9.2 4.7 4-20 ' g

both categories 1. o 1040 5.3 QIZGI;

-
x

N

Post-Test: Learning ¢f Intermediate Categories:

-

%he—ene-tfiai—pestftést—v&sfdesigne&—to—&etefﬁine—the—————————f

‘ degrea,Lgmlhichmchiidrgnﬁreiainedgiheglexeiglgioglela1-2

(intermediate categories) and the levels2 to level-3 links

(superordinate categories) just learned. .

T‘T\\
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' Each internedlate category (wig, bee trick,mop) was scoreéd -
as correct ofvincorrect | on the one-trial learning post-test.
Th2 total number (from 1 to 4) o} éategories. for which all
items were correctly 1dent1f‘ed, was calculated. The results

are showh in Table 10, middle colunmn. 72% (n=31) of the |

subjects corréctly 1dentif1ed all items ! belonglng to all four

intermediate level categories (wig,bee,nop,tlck), 19% (n=8)

B

correctly identified 3 out of 4 categories, and the remaining . .

| 9% (n=4) correctly identified two of the categories. ~All

subjects who made errofs cofqected'fheir'egrdfs when informed -
A : : ) -

that they had made an error. The errors were randoaly

distributed across differen rcafegories.

- Post-Test: Learning of Superordinate Categories: —

Each supercrdinate catégorgr(ﬁoodle,jingle)‘was scored as
corréct or incorrect on the one-trial learning post-test
depanding on whether the child idehtified both app:opfiate
intermediate category labels or not. Tﬁe,data are shovn in
“Table 10, rightmost column. 671.(n=29) of the subjects were . .

correct on both superordinate catégbries. 23% (n=10);pf the

'éuﬁjeéfgruere correct on one superordinate catégory and 9% (n=4)

of gﬁéﬁéubjects‘fere7COrrect en both., Most of the children
corrected their errcrs when informed that that they had made an

error. ~ - ) 2
T~
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Table 10:

Rercentage (nuhber) of children who correctly identified
all intermediate categories and all superordinate
categories, Performance on identifying categories is

reported in terms of 75% correct, 50% correct,
25%° correct, and 0% correct.

Intermgdiate

Percest of categories Superordinate
Correctly Identified Categories | Categories
100% 72% (n=31) 67% {n=29)
75% B 19% (n=8) N/A
_.50% .-} _ 9% (n=4) | _ -23% Jm_lep
. 25% o (n=0) "~ N/A
0% - (n=0) 9% (n=4)

HierarchiCaI-Utilizationlldentificatioﬁ Task:

 Task 1: Doodle Category:

In this task, in which suhjects were asked to identify (byﬂi;

polnting) all the numbers belonqgng to tﬁe category "doodle"

responses were scored in the following manner:
numbers correctly identified
'correctljridentlfied (iii) one nunber eéch froireach of the tuo

1ntermedlate categories (wigs. and .bees),

(1) all four

(iij any three of the four numbers

{iv) tvo nunbers'fron

one categoery only (e.g.

bee only),

(v) tvo nuabers from one

category and any other incorrect items,

(vl) one number frow one

category and any other incorrect nunbers,

-~ combinaticn of two stimuli,

{viii)

{vii) any other

(ix) no stimuli identified.

1

one stimulns .only,

s
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-items., By these criteria, _the results shown in table 12

. tvousuperordinate—ideﬁtificatiba—taSksw ﬁ:

Task 2: Jingle Category:

same scoring as for doodle. B e

*M,\

“The gesuits*are*shovnﬂin'Tablesﬂ1wf4hespoasespatterne :

1

(1) (11) and (iii) vere accepted as evidence that the subjects

’had discovered the hierarchical structure.< Pattern (1) 1s. of

e IR = ER - S

course, perfect,performance. Pattern (11) vas accepted to aliow

-

for minor lapses in attention. Pattern (iii) was accefted on

the basis that the e!perimental procedure,_on ‘the whole,

prohably biased the subject toward assuning that each: category, *

regardless of the level oF generality, could contain only two

indicate that aas (n=19) of the subjects for "doodle"‘and
46% (n 20) for "jingle" had utilized the hierarchical |
structure of the artificiai categories. Ia,zﬁ'ition, 40% of
the chiidren were hierarchical utilizers for both of the

superordinate categories. Since classification of the doodles

‘and jingles iere_done‘suCCessively, these subjects consistentiy

P |
utilized the principles of hiearchical organization across the

tasks. .




g
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Table 11. Number of subjects identifing nulhers as nelbersf.fr
’ of the superordinate categories ngls
as a function of respofise pattern.

Superordinate Categéry

)  Response pattern Doodle Jingleﬂ
/Qm- [ o ' ., : ‘
. (i) all numbers correct 16 16
(ii) all nunbers + or - 1 number |- 2 { 3
{(iii) 1 number’ fron each 1nterleﬂiate 1 ' 1
77777 *Hierarchlcal Btillzers 39 (ﬂ@;) 20 (u6 S)
(iv) 2 nunbers from omne category only.' 9 R 9 -
Av) 2 numbers from omne category + more 5 L 3
: ~1(vi) -t numaber from each category + -more.. .0 ...}/ .0 -
(vii) any coambinaticn not above 8 7
(v1ri) one number only 0 -0,
(1x) no numbers selected- 2 4 .
. Non-ﬂierarchical Bti;izers 24 (56%) 23 (53%)
. &

)

>

.

-

r;mesafIQspeciileiyggf

Hierarchical-ﬂtrlizatlon Sorting Task-

¥

Subjects' performance 1n sorting the internedzate

categories uas scored for each category tulgs. bees, trlcks, and

/

BODS) ai\vfrrect or Ancorrect depending on whether they nade ng

‘

GIIOIS Oor one or II re errors.

Performance 1n this task w35f 

reasonably accurate. 88!, 86% 79%, and 81% of the chlldren

correctly sorted‘numbers belonglng to wig, bees, tricks, and

/

-~
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Task 3: Doodle Category:

3
e “

‘The subject's performance in sorting together the
previously created'ihte:nediate'gﬁtegories into the

spperordinaté catégory "doodle": vas scored : (i) both

- intermediate categories grouped together as belonging to the

" the superordinate "doodle®, (ii) both intermediate categories
combined together, with one extra or one missing pumber, (iii)

one intermediate levgl category only selected as belonging to =

the superordinatet (iv) réngining numbers (not previbgsly
sorted into’fhé intermediate catgory) selected, usually fhéutwb

‘distractor cards, (v) no numbers selected, (vi) vther sets not

defined abbve. i

. -
¥

,wIask;R;WJingleﬁCategory; _ e

F

Same scoring as for "doodle".
The results on task,3 and 4 are shown in Table 12.
Children who showed sorting patterns (i) and (ii) vere
characterized as having utilized the hierarchical structure of

the arbitrary categories. By this Crifg;ion, 33% (n=14) and

LN

T7730% (n=12) of the children for the doodle and jingle category,

'ﬂ'~respectiveiy:“diﬁgsoffin4aﬁﬁition7‘36$‘1nt12T‘Uf‘thE‘chi1ﬁren

did so for both superordinate categories.

[



superordinate categories, "doodle" & ®jingle", in the

hierarchical-utilization’ sorting tests, -according to

tyge of response pattern.

- Superordznate Category

L

category only »
<(11) reraining nusbers- notfsdfied be£o£e7~—k&z::4:f2:~e;f;~
A . into intermediate categories , ' '

(v) some other t not llsted‘abovg;;-” 8
Hvi) no nunbe{ o - B 2

“«

Sorting Pattern o ' [ doodle Jingle 3
(1) all numsbers correctly sotted , 12 N 12'
-(ii) all nnlbers correct + 1 more - ) 2 0 T
i Hzerarch;cal Utxllzatlon Sorters - (33%) 13 (30% ;
(iii) 2 numbers from oné internediate 6 . 9

Eon-hierarchical-utilization sorteﬁs 29 (67%)

-

The peformance of- chlIdren'§§ all four superordinate \‘ig

*tasks, the two 1ndentifications, %nd the two sorting tasks, is
sumnarlzed ln Table 13, This table shows that 25% (n=11) of the
.snbject§'demonstrated complete mastery of the artificial |
hierarchy by being completely correot on all fonr tasks. ° Five
subjects utilized the hierarohioal'structureaon both
identifications tasks, but failed to utiliie it on the sorting
'tasks. Sin suhjects utilized the hierarchical structure on only

one task Nineteen subjects demonstrated no understanding or

+
-

use of the hlerarchical structure on any of the tasks. One 27

could argue that reasonable evidence of a child's understandlng
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of the principles of/gierérbﬂical»orgsgi;ation;if.he perfsriedf
correctlylin tvordﬁr of féur’of thegrssks. By"thisAérrterisn;
‘u2%A(n=18)rof>rhe subjects woﬁld bebjudgedﬁto have discovered
(or previously;undersrdééi the principles cf”yégggrphical
organization{ In farther anﬁlySes, these 18 subjests vill. be

referred to as 'hierarchical utilizers’.

Table 13. Number of children exhlblting dlfferent patterns of |
~hierarchical utilization across identification and.
sor;}ng task. 'Hier' means that a child was *hierarchica
ha '

@ e e el e,

@

in task, 'No Hler' that he uasrnot.

‘Identification Task Sorting Task ' Number of
| . \ : ' ' Children
Doodle Jingle R Doodle| Jingle '
Hier | = Hier ‘Hier |- Hier - 1
Hier Hier - No Hier Hier T 1
Hier Hier ~ No Hier {No Hier . 5
~ Hier | No Hier , Hier Hier 1
Hier | No Hier No Hier |No Hier ) Y
{No Hier } - Hier - |]. No Hier Jlo,ﬂisr;;;;“ S 3 R
No Hier | No Hier Hier [No 'Hier 2
No Hier | No Hier' No Hier |No Hier - 19
alllother patterns ' 0
Total @ 43

Relationship between Learning, Identifisation; and Sorting:

° . . . s - -
» .

The next analysis lcoked -at the correlatlons between

. perfotmanca on the learﬁing, the identification, and- the -

7 sorting tasks. A step-wise multiple regression revealed that

s



e 87

af=1,41,p<. 001) «

overall perfornance in 1earning the intermediate and

superordinate categories noderately predicted (uc-.se) whether

-',subjects would be‘hierarchical*utilizers cr not. This analy51s

also revealed that subject's 1earn1ng perfornance on the

1nternediate—to-superordinate categorizaticn accounted for most

-

of the variance predicting hierarchical utilization..ln
. . . e . q- -

3

" addi¥idn,- children who made use of the hierarchical structure

in at'least tvo of the tasks (the 18 hierarchical utilizers),

had learned the superordinate categories more quickly (meagf;l

#tr1als=6.8), than children who were not hierarchical utilizers
{(mean #trials=12.4). A one-way analysis of variance revealed

that these twc groups vere Significantly different‘(ré15.2,

. Purther analysis revealed tha t subjects who performed -
poorly in the 1earni§g poét-tests’(performance'tariables 3 and
4), were less likely to be hierarchical utilizers. That is,
hierarchical utilizeis were siqnificantly'better than
non-hierarchical utilizers on the intermediate categorles
post-test (F =8.5,4df=1,41,p<. 005), and on the superordlnate

categq;ies post-test (F=7.7,4£=1,41,p<.01). . -

s

-

TS
.



~ sorting Strategy om Repeat Food Categories Sorting Task: 4

r

a

This variable was SCQred in the same manner as it was
scored in Stndy 1. 2 sortihg«stategy'in vhich subijects combined
the two previusly created internediate categories into the

7

superordinate category "food" wvas scored as appropriate (i.e.,

hl,,elfarcjucagl, with or without frompting. _As before, two .
. - s - . ' -
other sorting strategies were noted. In one thegsubject

) TN

selected all the remaining pictures not previously sorted and
created another horizontal category called food. Tﬂérrérainiﬁé -

r

sorting strategy included any other sorting.

o

Of the 43 subjects who were tested in the identification and
E ’ ‘ - '

soriing tésksL oniy 39 could be retested on rhe food categories

organrzed the fIUlt and vegetable pictures into" the
superordinate food categcry. . °

Through the following sét of analyses, an attempt was made
to detormine the relétionship betvween a Subjeot's use of |
hierarchical structures in sorting food-categoriesvinvstudj 1 °
(FC1), the use of the hierarchical structure Wwith the ‘

artificial categories (AC) in study 2, : anﬂrihersecondrsortlng_m_pmgf——

of food categorles (FC2), in study 2. The first analy51s ,;mf,géfrg

examined the relationship betueen subjects' sorting of the %ood
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in study 2. The data are shown -in Table 14, In, this table a

- strict &efinifion,of "hierarchical" is used, fhat is, oniy those
children vho spcntaneously (wiihout pronpting) organized :
tke categories h1erarch1c7lly are called “hierarchical

sorters" As can be seen from Table 14 there was a slgnlflcant

relatlonshlp betueen cg%ldrsn's hlerarch;gal sog};pg in the
-first study and hierarchical sorting of the food categoriesain
study 2 (r=.53, p<.001). 83%Vof the subjects who

hlerarchlcally sorted the food categories in StﬁdY'T}‘ﬁI&‘fhe h
same “in study 2, and, likewise, 74% of the,non-hlerarchlcal
sorters in study 1, were also non-hierarchicai“sorte:s in -
study 2. Seyen ofithe non-hierafchical scrters in study 1
became hierarchical scrters in study 2.

,TébLe;li:W_gmbgr"inchil@:enﬁshqxing_hierarchical_sontingsafssssmsﬁsmﬁ
the food categories in study 1 and study 2 :

] o ' Study 2
Study 1 - Hiera:chicgl, "Wot Hierarchical L‘;?'
: . L A
Hierarchical 10 2 '
Not Hierarchical 7 20

The next ana1y51s examined the relatlonshlp betueen

hierarchical sortlng of food categorles in study 1 and the

child's subsequent performance with the arbitrary hierarchy of



)

. study - _ : , was no relation between subjects'

sorting performance in stuay 1 and the mean nuamber of learning

trials to learn either the 1nternediate or the superordinate
. "~

arbltrary categories, Next, as canm be seen in‘Table 15,
there was no relaticn betveen'hieraréhica;'sorting‘on the first .
food categories sorting task, and the child's use of the

hierarchical structure in study 2. .

Table 15: Number of children showing hierarchical sorting of
\ _ of food categories in study 1 and bierarchical-
utillzation in study 2. =

? Nat;§al1Cate9?7&es ' Artificial Categories - Study 2
. y i
' Hierarchical - Non-hlerarchlcal
Hierarchical , 8 R : 6
Non-hlerarchlir\ : 10 a T 19 L

The next step of analysis examined the relatidnship

~

between subjects'_performance with the arbitrary hierarchy in

study 2 and their performance.with the food categories in the

iy s e s 2 b it L sk rmannurts ket y

repeat sorting task in ‘study 2. -First of all, there was no

relation between mean learning trials to learn the-intermediate

or superordinate Categories, and performance on the sorting of the

foodmc&tegbriES‘iﬁ;Efﬁﬁf#fffHoHérgrjggig’r;;ﬁlts indicated a

i
prlnc1ples of a hlerarchxcal structure with art1f1c1al :

e gl b T T A el




7mcategezxes;aadf%hei{—suhsequéa%—abil&tyfteéhiefafehieaily

-

organize faniliar fébd categories (r =.47, p< 001, n= 39). The

. data on uhich thls ccrrelatlon is hased are shoun in Table 16,

Table 16:

!

Bumber of childreh/showing use or non-use of the -
hierarchical structure with the artificial categorisg

in study 2, and hierarchical performance with the food

categories in study 2.

Féaa’caféqafiéé"f”'f”j Affif1c1a1 Categé'fé§*é study 2
Study 2= “Hierarchical Non-hierarchical
- Hierarchical IR R £ S S T S
Non-hierarchical 4 18

~In an attempt to clarify these results, a fourth level of

>

‘analysis examained all three tasks together; that is, the

pattern of'subjects' perfotmance on each of the two food

categories sorting tasks and on the learning and use of the

hierarchical structure cf the artificial categories.

»

Table 17 Tlists each combination of hlerarchlcal versus ’

non—hlerarchlcal performance Hlth each of the two food .

categories and the artificial categques, and the number of

chi1&reu“denunstrétingféach"typé"bf‘pérfbxntncé‘pattgrn‘acréss

the three tasks. %hisaﬂa}ysis‘ipeluéesthe#subjeefswhowe ——

tested on the first food categdry sorting task and wvere
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-trained and tested on the artificial categories, but vere not
retested on the study 2 food sorting task. ,Includ§d in thié
table are the méan number of tfials to learn the superordinate
categories for each performance pattéin across the three tasks,
The performdnceAp;tterns acrosé the three tasks ﬁavé been |
grouped in ways that sugqpsts'a neaningful imterpretation of

: 7 !
the results. = . ’ —~

Table 17: Number of suljects demonstrating use of hierarchical
organization across each of the three tasks, with
food categcrIeS’In stady T(FC1), with artificial
categories (AC) in study 2 and with the food categories
in study 2 (FC2). *'Hier’ means hierarchical organization
and 'No Hier' means no use of hierarchical organization.
Mean number of trialssto learn the superordinate-
categories in the artificial hierarchical structure -

are reported.

4

Hierarchical Performarce = | Number of | Mean Prials to learn the
: , Children | Superordinate Categories
.l FCY  XC. . FC2 | | —Doodle—andJingle — |
. ‘ & -
t. Hier Hier ' Hier 6 . 6.6
2. Hier Hier -not tested 2 4.3
3. No Hier , Hier Hier 5 8.4
4. No-Hier Hier No Hier 4 7.3,
5. Hier No Hier Hier 4 14.2
6. Hier No Hier No Hier 2 . 17.3
7. No Hier No Hier Hier . 2 - 16.3
8. No Hier Hier not tested 1 4.0
9, No Hier No Hier not tested 1 440
10. No Hier -No Hier No Hier 16 10.9
11. Hier Hier Nohier 0
12.. Hier No Hier not testeh 0
~total ¥ of subjects 43 1
: . L




. ”  First of all, an examination of Table 17 indicates that
) . . \

38% (n=18) of the children appeared to make use of principlés
of .hierarchical organization con at least two of the tai%é !
,“(ﬁattern9*1;2,3, and 5). Of these 18 cﬁildren, 6 chfldren1

clearly indicate understanding across all three tasks

(FC1-&€-PGQ1M'1The“two“*ﬁﬁj”cts who vere notAréiéSted on the

food categories would have probably belonged to the Yo

~

hier-hier-hier group as thelr overall pattern of respondlng e

was more sinilar to thar of this group than of any other
group, and there were no suhjects'whovhlerarchlcally organized
on both the first food categories taskrand he drtifiéial
categoriés; and then failed on the second food ategory sorting

“task. ) Five children nsed hlerarchical-prlnciples wlth the

. _.."é:’ - - /

T ]

. (AC-PN2}; and“four chlldren used hlerarchlcal prrnc;ples with )
the first dnd rhe\sedond food categories tai}, but not with the |

i artificial categories (FC1-PC2). _. - K“
. : J




94

P

DISCUSSION

en»could n&ke*nse“ofrth

(referred to also as horizontal .

— impIicit in hierarchically organlzed categories.

-

Study'1,vas designed to tesgrtﬁildren's understanding of

hierarchical organization by ebserving.their-berformance in the

identification of familiar natural categeries. Study 2 examined

i

thelr abllity to 1ntegrate separaﬁely learned links of ;MWLW__rw;

an arbitrary hlerarchy,

o

:
H
#
3
H
b
]
3
i

Ed

In the identification task of study 1, approximately half
, co } : _
of the children could identify pictures in epch a way that (a)
, : ] / .
all pictures were identified into.two mutuglly-exclusive

R?ginrermediate level categories (horizontal cléssification}, and

(b) pictures wvere also identified by a common superordinatei

label (vertical classificat ior.) .

In the sorting task in stu@y 1, the children were directed

to create two mutually-exclusive categories. After they did

./“J » ’ .
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. . %B\
=y . - .

o 1 b R e s

e ) ;{ S e e
' stimuli vertically created a superordinate category by grouping

that, they were then required to pnoduce a superordinate
1category, as. labeled by the&experinenter. In the latter case,
'the ‘children had’available two already sorted .
2 1nternediate—level and mutually-exclusive categprie§ of four
'st’muli each as well as four other stimuli belonqing to anv

'other category‘ ‘That "is, the-latter four stiluli vere

[T AT SRS

o bt

'mutualiy*erclusrve#toftheA1ast*sorted~categories ~butwbeleeged
‘ui*h them to the superordinate ‘category (refer to Figures 3

and u, pages 33- 3“).' About,half of the children with the food

together all 12 stiuuli belonging to it (hierarchical sorters).

+

Oné‘third'of them horizonally created a third

nutually- exclu51ve category by grouping under tfood' only the .

four 'other stimuli' but:not any other. About two-thirds of\the

children were. able to/sort animal categories 1nto a

5

S

hierarchical struqture and only 15% of then created a third

-

horizontal animal category. ' ke

‘Accordiug to Piaget (Inhelder & Piaget 1958' see also

Ginsburg & Opper, 1969), children between 5- to 7-years of agef

™~

can not uuderstand the relations among the different'level of a

hierarchy of classes, that is, the relation'of’the parts to the

wholesq of thefwhole—te—theepartsf—aﬂd—the—partseixkthe—parts.

In nis ori rclassr;ncluSionrreeear,h. ;aqet obse*ved that
once the child n subdivided a collection or class into two .

sub-parts, he can not think sisfultaneously in terms of the
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regard to children's understanding of conservation of anount,

whole collection and the subdivided parts, wnich he has

contructeds B . o . - ;'-n>>

. Y
.
P

3

According'to'Piagét this is putionevindication of a young
child's inabilify tc attend to several dimenmsions

sinultaneously'in order to solve a problem. For example, Vith»;

Plaget observed that u-to 5-year-old children can not attend to

_both vldth and helght si:ultaneously. They generally attend to.

— e

the height dimension. Plaget ogserved that the slightiy older
5- to 6~ year-old child , vacllfktes in his respmnse, sometimes
attending to the vidth dlnension; sometimes nttending tp |
the height dineneion, but generally still not attending:to

both dimension§ sinultaneou’slyf Only around 7- to 8-years of

’*age'arE*nost%chiidren;Eipabiehe£~usingetvcediaensionseme\mmee;_mrrrrﬁ,

sinultnneoﬂsly in order to solve a problem.d This is the
age at - whlch Piaget suggests children now havesthe cognltlve
eapac;ty to understand class-lnclusion.
%
If the Piagetiar position is 1nterpreted to mean that
5- to 6-year-old children are incapable of 51nultaneously

thlnklng of the horizontal (nutual-exclusion) drmeQSLQn and the .

vertiéal,(class-inclusion) dismension, or of the parts and the.

 whole simultamecusly, then the present results contragict this ——

14

inferpretation; at least half of the presegz/bhildren exhibited
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A

‘tﬁe Eategoties.

identification and sorting behaviours that suggest they were

éble tb comprehend the integrated hierarchial orgahizatidh of
- A

: . .
— Fo .

¢ g ' v )
Greenfi@ld‘s Schneider (1977) provide strong support for

ihe_findingsAih this study, namely that some 5- tod6-7ear-61ds.

L P " . ] B
can simultangoasly a;tend to the hor&zontal and vertical

dimensions of qlaésification. It may be recalled that they

E

investigated this guestion by havind children reproduce a stick

e S B I

mobilélhanging in front of them. They found that three-year-olds
could only atfend to and reproduce indig;dﬁal horizontal‘ér'
vertical units. Pour-year-olds were able to6 attend to and

. o~ . . " .

reproduce limited vértical aad horizontal subunits, but they

coulq.nét'integrate these subunits into an integrated

fhierarchicalmstzucutuzefﬁEive’yea;seldsmcould;in%egratewsome~ofmwf~——r—~

the'horizontal and vertical subunits, but were not quite able
tc integrate the entire structure into a hierarchial
a%raqgemedt exactly the'same as the oﬁe hanging in front of
theljjkﬁd six-year oldsvuere fully able to attend to and
reproduce the enfire {horizontally and verti;ally)'integratéd

hierarchical structure.

7"Despite'all of the above, it is still possible that

chiidrén“tu“tﬁé*sarf%ﬁg“fagk"coula have produced the .
supeordinate category, say, animals, by attending only to the
,/\\\i;;m i .

category animals and paying no attention to the subclasses
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praviously formed. Likewise, éhildreh (particularly With food

pictures) who horlzontally sortéd only the 'other' piciures'

\into the category, food, nay §n fact have keen attending ‘to the

sequential, the tasks of ‘study 1, iEWEEEi,fﬁid not demand that

hcrlzontal aspect of classification only. Slnce the
1dent1f1cat10n or sorting of pictures imtt intermediate level

cgtegorles, and then into a =uperord1nate,catego:y ‘were

“the child’simultaneously‘attend to pgrféyang vholes, or to the

3

herizontal and vertical aspects of the hierarchy. All that was

required is that children have 'stable and consistent knowledge

of the various category labels that'an object or thing can be

called by, e.g., that a picture of an apple is sometimes called

an apple, sometimes called a fruit, or sometimes called a food.

The child does not need to know.the relaﬁiénship of an apple to

.

‘all other fruits or to all other food. - . .. . . -

The problems vaadeguately interpreting the results in
terms of the original'éuestion‘of whether children could make
use of the hlerarchlcal organlzatlonal principles of - )

class-lnclusion and nutual-exclu51on, was further compounded by

the fact that 1dqntif1catlon of pictures consistent with these

principles was not related to the type of sorting strategy used .

by the children in the second task of study 1.

Study 2 was therefore designed tc more clearly address

these criginal questions. Subjects'uére trained om an arbitrary

- €



A,hiérsrchy of cstegcries and tcught the classification links

between the first {(most specific) and second level, and between -
the sécopd and third ievel of a three-level hierarchy, but not

taught the first to third linkages. A child would need to

employ principles of mutual-exclusion and class-inclusion in -

order to discover{thé hierarchical structure of the categories,
that”rs;~tcrappropriateliy“1inks&Ilrstrmuii“at“therfirstrlevér****“”*
with the appropriate third level'category:"Further,’a child who

had - d}scovered the hlerarchlcal structure Hbﬂld be able to, ’

then group them into the superordinate category. Based onrthssé\\\\
notions, 25% of the children (first rovw-in Table 13, page 85) A
Qefinitely disccvered the hierarchical structure of the

arbitrary categories and another 18% (2nd, 3rd, and uth rows in

Table 13) are also likely to have done so, for a total of 42%,

or almost half of the children.

Additional, though indirect, support for this.conclusion
comes from the f;ct that subjects whovlater’utilized
 the hierarchial structure had learned the interneciate&
to-superordlnate links in a hlghly significant fever
number of trials than subjects uho later d1d not show
understandrngﬂof*the—hierarchtcai—structurerfsee*pagerﬂﬁrfrritrrrrrfrr
‘may be that,thesahilityﬁtomunderstand;hisrarchicalsorganization~f4Mff
rig;litated both the learning of interrédiate-to-superordinaté’

links as wvell as performance in the tasks directlyrtesting for



 categories in stidy 1 was correlated (bﬁt‘aot perfectly) with

-._contexts.,

100

knowledge of hlerarchlcal organization.

\-2

‘Hierarchical perfbrﬁance in the sorting of the”food

the same performance in the repeated sorting of food categories

in study 2 (Table 1u). However, perforlance uith food

- categories im study 1, ~did not predict bilif? to make use of

. %
the hierarchical structure of arbitrary categories in study 2

'(Table 15). Flnally, ab111ty to make use of the hierarchical

- ’
structure of arbltrary categories d1d predlct later ablllty to

hlerarchleally.sort food categorzes (Table 16) . Somethking may

have changed as a result of the child's training om the

- arbitrary hierarchy. Subjects did not simply make use of

:\”principles cf hierarchical organization across all three

¥

Hlerarchical performance across al; three tasks (see Table ;7
revealed interesting patterns. Houever,,srrce the numbers are
small, it is sufficient to note the patterns and saégest
possible interpretaticn of the child's dunderstanding and use of

hierarchial orbanization.

“First, there vere six children who did make use of —

hiefarehieaiferganizatienuaerees—all~three—tasksf—wve—mere
children who were not tested the third time- probably would also -

"have been *hierarchical' in all three tasks. These children had’
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also been able to learn the artific1al categories

very quickly.

Second, there were nine children who appeared to’ acquire the

principles of a hierarchical structure for the first time when

learning the artificial oategories in,study,Z, It is

interesting that these subjects also took a little longer than

the previous group to learn the'superordinate artificial

' categofies;”lt'issaiso*interestingjthataapproxinateiy ﬂalf of

these Children'exhibited hierarchical perforrance

sorting of food categories. Third, the above must

on the second -

be contrasted

with the fact that only 2 out of 18 children Hho dld not shou

hierarchical performance in either the first food

the-arbitrary category tasks, showed hierarchical
: o ) ,

in the second food sorting. Thus, it is suggested

performing hierarchically (for the first time) on

_categories generalized to thersecond food sorting

y -
sorting or in

performance /5

that

the arbitrary

Interestingly,»this would inply that one effective way to teach

children Hgofledge\éf%ﬁaerarchical structures is to do it with

arbitrary categories. More research is certainly needed here.

Fourth, about one-third of the children did not show any

understanding of hierarchical organization.




&

CONCLUSIONS

:%Thesresults of study 1 and study 2 seégestAthat'a
significant nunber of 5- t? 6-year-old children have some
~knowledge of the,principles Qf,mutualfenggsignzgniﬁj
class—lnclusien}underlylng hlerarchical organization and can
nake use of it in a variety of different contexts, either to
ciessify familiar categories, or to learn new arbitary

categories, cr{both. An important outcome of the present

. A sy sl .
studies is that) they show it is possible to study the

§ffﬁéi§1§g'éfjﬁiéféféhical”Grgan1zatiOﬁMﬁsiﬁgmméfhéaS"GtHéf”m”"'”"”’

than Piagetianztype qhestioning;<1n fect, the results of stﬂdy'
1 cast some doubts on the reliability of results obtalned Hlth
such questioning procedures. Nevertheless, and in accord with
Piagetian theory the fact that one-third to one=half of theé
children had no understanding of hierarchical organization under
any context clearly suggests that the 5- to 6-year old is 1n a

transztlon stage, needlng to acqulre greater understandingdgﬁﬁ

‘ e ‘
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