. _ R . S
| | ~ DOCUMENT RESUNE - - - f.
“ED 118 213 BRI o FS 008 133

-AUTHOR - "Isen, Alice M.; And Others
. TITLE - The Facilitation of Class-Inclusion by Use of
B Multiple Comparisons and Two-Class Perceptual
Displays. :
SPONS AGENCY Wational Inst. of Hental Health (DHEW), Bethesda,
- REPORT ND NIMH-MH-19223
PUB DATE 12 apr-75 .
NOTE ' 29p.; Paper presented at the biennial meetlng of the

Society for Research in Child Development (Denver, ..
Colorado, Aprll 12, 1975)

EDRS PRICE MF-$0.83 HC-$2.06 Plus Postage
- DESCRIPTORS -*Classification; *Cognitive Development' *Cognitive
v Processes; *Concept Formation; *Elementary Education;
. . . Elementary School Students; Logical Thlnklng. Set
) Theory; Transfer of Training
,IPENTIFIERS, *Class ‘Inclusion

ABSTRACT _
- : * This paper reports two experlments whlch examlned
processes involved in children's ability to solve class inclusion,
" problems of the form, "Are there more A' (subclass) or more A
(class)?% In the first experiment a total of 216.children in age
groups 5, 7.and 9 years were .placed in three conditions which were
designed to distinguish pe*formanc€~on single and double class
inclusion problems (involving 1mplr¢1t and explicit partitioning) and
to: examine subsequent transfer of'experience with the doduble class
- display procedure when the child returned to the traditiomal*
one-class setting. Findings support the position that certain
' perceptual contexts are more likely to induce the child to -perceive
. the tlass rather than merely the subclasses. Overall transfer results .
also showed improvement but gave no sig ant effects for explicit
compared with implicit partioning o e double class display.
‘Experiment 2 placed into two .conditions a total of 120 children in
. age groups'5, J and 9 years, each condition conprlslng ‘three .
4 consecutiye tests designed to test the effect of intervening double‘
class problems on Test 2. performance and on Test 3 transfer effects.
Antlclpated improvements were demonstrated. Comparison. of data from
each experlment suggests that:class inclusion is not what is 3t issue
in part-vhole comparisons. A gemneral process descrijption of what
occurs in class 1ncluslon problems is offerea. (GO) :
- . Il ’ ' ‘ ' » »
***********************************#** sk s s ok s ok sk o sk koo ok ko o ok ok ok
* Documents. acquired bY ERIC include many informal unpublished =~ *
* materials not.,available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *
* reproducibility afe often encountered and this affects the qualify *
* of the microfiche and hardcopy reproductrons ERIC ‘makes available *
* via the ERIC Document Reproduc+ion Service (EDRS). EDRS is not -  *
* responsible for the quality: of the original document. Reproductions *
* supplied by -EDRS are the best that can be made from the original. *
***********************************************************************

o
i




R , ‘ )
. - [}
s
MY
'
i ATING 1T. POINTS OF VIEW OR OPINIONS : - L.
- STATED DO NOT NECESSARILY REPRE . ~ .
-0\ SENT OFFICIAL NATIONAL INSTITUTE OF .. I

m . EDUCATIDN POSITION OR POLICY ) - o
vt \ = . f .
i
(== - * : fe e . . B
vt The facilitatlon of class-inclusion by use of

0 -

multiple coﬁparisbns and two-class perceptual displays

Alice'M. Isen
University of ﬁgryldnd, Baltimore County
Christine A. Riley
'PrincetoanniveféitQ

»

R . :‘Teressa Tucke
-5 Uniyersity ovaarylané, Baltimore County
and , ) ‘ .
- Tom Trabasso |

- Princeton University
AN

“::::’{“ '« 7 4 ) . .
>-’ ' ' . - X - . :
//CEZD 1. Paper read ‘at the meetlnps of | ) R
T -~ the Society for Research in:Child Developmenf, ,
(:;) ‘Denver, ‘Colorado, April 12, 1975. This research was

supported by grant no. MH 19223 from the s
- National Institute of Mental Health *o T. Trahassq

T

”
PR e
-
QL
o




)

J

o S . I RN
In the "standard" class-inclusion prdblem,va-child,is'shown
a 51ngle class of objects which may be partltloned 1nto two sub-

classes. Con31der the array shown in the left side of Plgure 1.

~ Here the class, anlmals,-ls subd1v1ded into D's, dogs, and C's,

cats;. and the questidﬁ*is asked: "Are thére more dogs or more ani-

'.mals’" The well known flndlngxls that children younger than 7

years typiecally respond "dogs"’ P.e., they name the major subclass
. ; . _

rather than the class.

<

J AJ

. Y A . . : -. '
) According to Inhelder & Piaget (l964), preoperational children
/ ‘ .

Y ]

fail to solve a class inclusion problem because they are unable to

compare a subordirate class simultanecusly with its super;ordinate .

class.  JFurther, theyﬂarg'presumed to . lack tﬁeilggical operations
of addition and subtraction of classes. u"". _ o

Otner’gxplanatlons 1dent1fy either, perceptu%i or linguistic

'factors as sdﬁrées of . dlfflculty. Wohlwill (19687 showed, that
'children'wgre more sucgessful when the physical dlsplay Was absent;
than when it was present‘and pﬁtpfofth a perceptual hypothe51..
-Hene the child paftitibns the single—claés display-iﬁfo two'§ub4

'classesh'the display does not lend itself to a perceptual inter-

;pretatlon of the subclauses as a class (e.g., the dogs do not

resemble the cats). On the llngulstlc 31de, Markman (1973) notes
that interpretingféhe cornective "or"-exclu31velyw—the mOat commorn

usage--would reinfrrce the tendency towards subeclass division; and
.m - o. '

'she demonstrated th%t when the class name did not apply. to either,
B (b N .

of tie subclass members (e.g., "family" cannot.bé.used to ¢describe-

ﬂchildfen"), performance by young children who fail the standard

[ I .

question was markedly improved,
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The present study builds upon Wohlwill's;(lgse)-perceptual set
d . L
interpretation and offers a novel method for the'study of the child's

| understanding'of’part-whole relations. e

In his Experiment III, Wohlwill (1968) fdeilitated performance
by adding'a~few objects that were not members of either subclass.
Presumably, these addltlonal objects allowed the child to percep-‘
tually contrast the class‘in question with other objects ‘552 sought
to enhance,thls effect by prov1d1ng another clasgs as a contrast to
’the one being queried. Wohlwill did not, however, include transfer-
_tests “to single-class problems and success could have occurred
through the child treating all objects other than the named subelass
(A)) as the named class (A). A transfer test-on single-class orob-'
lems does not allow this strategy |

On the rlght -hand <'ide of Figure 1, a two class dlsplay is )
shown. Each class may, in turn, be subdivided into two subclasses. "
One class is animals, the D's are dogs and the C“s are cats, the
other class is fruits, the A's are apples and the O'share‘Oranges.'

You can see that one. can perceptually group the elements in the

display into two classes as well as four subclusses. The double~ -
class displayrallows simultaneous perceptual comparison of classes |
- a . " .

and subclasses. -
In Pagure 2, we let these classes be represented as A anB%B, <
the aubclasses as #y and AZ’ ‘Bp and Bz, respectLvely Note® that

the ratlo of the mdjor subclass to the ‘elass in A is 6: 8; in B, 1t

1s 4:8., Wohlwill's (1968) procedure reduced the ratio of. major ’

subclass objects in a s1m11ar fashlon and wé included th1s varlable

<
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:

|

for systematic study. Ahr § Younlss &1970)Vﬁave found that as the - -j
:
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mafjor/minor. ratio is reéﬁced the solution rate 1ncreases. They did g -
n t reduce -the ratio below 1.00 since the named'subclass in the oues—
t on would thég become a mlnorlty perceptually. Under the perceptual.
ypothesls, tﬁé fgzlure to find a subclass whlch 1s larger would ”
ead to a perceptual 1nterpretatlon of the display as a’elass. ,
Returning to Flgure 2, we can quiry the child on comparlsons at
., I/the level of eclass and/or suz/}ass both within (Whlch is the tradi- .
. | tional class-ingclusion problem) end between classes. That is, we
| cao;Fsk which is more, Al or A? or;whicﬁ is more, A1 or B? Note that
both of these questions entail common logl?al operations of addition
- of subclasses and comparisons of their oﬁtcomes as well as simulta-
s ' neous comparlson of class with subclass. Hence, the ﬁse'of two class
dlsplays, multlple partltlonlng and questlonlng allows one to study
° ,part—whole comparlsons w1thout ‘some of the awkwardnesses of claeq—“
inclusion problehs. Jor ample,.it makee'sense to ask whether there
o Yare more apples*than more pets; the olaﬁs—inolueion queeglon, bowever,

. . & . . e X o) - ‘

is ungrammatical given an exclusive Interpretatl of the "or* N
.o X . % - »
connective. . o 2
. e '\‘. . . -

We studied sanpe coneequences-of-theé@ﬂideas on children in age
7,°and»9 years. T) , ' ' o~

SRR P " e "o A .
In our f;rst‘jiperlment, we contrasted three conditions which

roups of 5§
Og P

l are summarizéd in owtline in Figure 3. In Figure 3 you can cee that”
(for cond1tlon 1, the children solved 4 s:ngle claas~lncluelon peobe |
lems and then wer\\retested on 4 51m11ar and 4 unrelated single
class?inclu81on problems. This ig-a control condltlon.‘ «
;4@5 - In condltlon I2, where I stands for Implg01t pertltlonlng and
2 for double-class context, the flrst 4 problems occur as in condi~
tlon 1 in a double-class context and in condltlon E2, when E stands’

for Explicit partltlonlng, the first 4 problems plus all other .

ElC ' ’ \ '( “
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comparisons are queried in the double-class context. Both groups are

th%hatransferred to the same set of related ?ndfunrelated-class- '

+ T,f . .
%} iﬂdluSion problems in’ a one class context as 'in condition 1. A rela-
1' s A .« -

tep problem is one- involving the same class, though not the exact

problem preViously solved, and an unrelated problem involves a new

L §

iclass.
We tested 216 children in Exp. I; there were 3 age groups X 3
’ conditions with 2% children per cell, half of whom were boys and half
/’ of whom were girls. The children were from two schools in the Balti-
‘moré City and Baltimore County School Districts and represented a
wide socio-economic and racialvdistribution.‘ |
) Eight different kinds of problems were used Figure 4 lists

these as well as their overall relative difficulty for each age

[
-

group. ' The problem subsets, which subelass or class was mentioned
\\ first, ratios, which‘problems weré.related and served as specific,

transfer and which ones were new and served as general transfer were

. ]

[

\ completely counterbalanced overvthe subjects.
-\\ Let us consider the test results first. In testing, double-

class contexts and the lower (major/minor subclass) ‘ratio éach fagi~-

‘\, .

., litated performance (F (2,179) = 15.15 and 33.12, respectively,

¥ .

Vo
p ¢ .01). The main results, plotted as the percentage” Qf correct

1 A s
answers as a function of age.for the three context conditions and the
. i * ' . e : ° '
two ratios are shown in Figure 5. We note, comparing the two figures

that these factors interacted (F (2,179) = 5 11, p< .01): when the
-‘{_'major subclass was larﬁe i. e., 6 vs. 2 in the 6:8 ratio, the double—

class cqptexts were superiory when the sublcasses were equal, i.e.,
;,v%ﬁku in the 4:8 ratio, overall performance for all\groups improved

| ahd}thi,effect of double—class context was reduced. Both %ain effects

xi and the interaction are cons1stent w1th the interpretation that

'l:Rk(:certain perceptual contexts are more likely to 1ndu e the child to

AT s JUHBDE




o AR : o, -
perceive the class rather than just the subclasses alt%ough the

L‘ . ‘ . > ¢
. basis for this perception differs.

T © ’ : . < N
In the transfer to 81ngle-class problems (the tradltlonal Cfg\ﬁ\“)
class-lncl ion 81tuatlon), there was no dlfference (F (1, l79)<:l)
between speclflc and general transfer, as;can be seen in Flgure 6.
This result obviates- an interpretation that the chlldren were using
a perceptual strategy based upon aAcomblnaflon of the minor subclass
and the unnamed class when both classes were present.

The'overall transfer results are summarized in Figure 7. In
looking at "transfer", we are examining the carryover effect of .
experlence with our double-class dlsplay procedure when the chlld

returns to the traditional one-class setting. The avgrage,lmprQVe-

ment is 13 percent and compares favorably with Woﬁlwiil's (1968)

results (10 to 15 percent). Figure 8 shows that th%agtransf .
‘depended on the double-class displays (F (2,179) = k. 29,;p .01)
and the ratio since the two factors also 1nteracted (F (2 1%9) =
7.76, p <ff§ll¢\\?here was no net transfer effect of havang expli-
citlz partitionedvall,classes and subclasses of the douhle-class
display, i.e.; 12 and E2 showed about the same transfer,'a finding
contrary to our expectatlons since we thought that all p0881b1e , /
comparlsons would promote countlng and combining operationa.
Experiment II used an 1ntervent10n procedure, and its de81gn
is summarized in Flgure 8. Again we studled 5, 7 and 9 year old _
chlldren in two condltlons -with the same Iactors as before, There
were 2 X 3 X.ZM = 120 children in all, 24 per cell. Both groups*
were initially tested on 4 single-classﬁincluéion;problems. The -
children’in condition 1 were»reteetedtzn a related set aﬁd theh

-‘were tested a th1rd tlme on 4 related’ and L new problems, all in ' ‘Zg;

‘single class displays.- ‘For condltlon 2, the second test occurred

o oeer ¥ ]
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in thé-double-claSS context and all possiﬁle class/subclass compa i-

-

P

w«g'

a sons were made.*’Then the 'children were tested in a single-class ;

context for Spec1flc and general transfer.~'

Plgure 10 summarlzes the main flndlngs for the three tests.

The double-class context iﬂproved testlng in phase 2 by 4.2% and -

- in transfer, phase 3 by 13. 6% the latter belng equzvalent T the
finding of Exp. I and Wohlwill's Ewp. III (1958)\, n the '

only-Age, P (2 120) = 12.663 phase, F (2,240) = 18, lo;fand/the

',condltlon X phase “interaction, F (2 240) = 3. 70&\were=statlstlcally,///

reliable (p. <. 05). All other factors ‘were not 81gn1flcantl(thls

o ) q /,If-/'.

G °

~*«  _ particular analy81s excludes natlo effects whlch werJ rellable ' .'J:7Vﬁ
‘throughout all three phasés and did not interact with any other L

‘} v~var1able). *Figure 11. shows that there was no spec1f>d versus/,/

h Y

general fer dlfference.

"e now turn to an examlnatlon ‘of some of the multlple partltlon
comparlso%s for conﬁitlons E2 of Exp. I and 2 of Exp. II. In
/Flgure 12, we have averaged the percent correct for the two condi-

tions and- compared the class-1nc1u81on results. The N's per data

%point are ‘48 chlldren. In effect, as the major to-minor subclass o
' % s S
ratio decreases, the percent correct 1ncreases. These«results o '

repllcate Ahr 8 Younlss (1920) - If the children are using subclassg_ fj

) ] . Q.

comparlsons to answer class-inclusion questlons, then these reSults'
fcllcw. In the top curveﬁ ‘the unnamed class 1s larger and if it

Av is ldentlfled W1th the class named, the child can be correct but

fcr*measons other than comparlng "a class w1th ltS subclass. In Bi_

'vs. B, the ratlo is 1.00 and he cannot flnd a larger subclass.u D
: H -
The most 1mportant finding is shown in Plgure l3 whlch contrasts ‘

_ class Versus subclass,comparlson results withln ¢ A vs. A, or class-
Q - . . AR S SN o » o
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a class, regardless ofawhether or ot  that class. contalns the‘i

A']in.E;gure 14, Agaln ratlo effects are observed since A vs. A

) oL s . o st . - .
N . . . .. B 7
] . v - , . .
\ L+ . ’.

1nclus1on) and betWeen*(Ak~vs.¥B or‘Pon class-1nclus16n) classes.

/ *-The Tnearly 1dent1c results’for Al vs. A aﬁd Alvs. B shows that

e,

‘class-lnclus1on is not what 1S\at 1ssue 1n partnwhole comparlsons.

'fRather, one gets the same results on comerlson of a subclass w;th'”.

" subclast. However, the same 1og1ca1 qperatlons are’ 1nvolved.,;

‘fl;vA v Ai.. leQW1se B.= Bl * B, = y 4 4o B, A = 5, since 8 7 51

then B'? Al Identlcal counﬁmng, addlng and comparlson operators'

'would h&Ve to occur Ih hoth condltlons.' If comparlsons are made ,

‘At the subclass level Al w1ll be selected: s1nce 1t is larger than - .

Bl or B2 alone. When the children err, they state Al, not Bl or

Hz. " Thus theSeoresults are cons1stent with the perceptual hYPOtheSlS.

Wltﬁin-subclass and between-class comparisons are summarized

“-
e )
: -

"l 2
is. betfer than Bl~vs. Bz.' However, the poor performance of Bl VS,

-«

s ¥

B2 and the>worse performance of A-vs. B results from the’fact fhat
s

theTe are equalltles and there 1s a confllct betWeen/Ihe comblnlng

of classes and the 1nequa11ty called for in’ the question.. We note

.

that whlle Inbgbe B VS. B, questlpn, the chlldren were random in .
|

© B

~’the1r answers;Eyreas in A vs.,B, they gave A as ‘the anSWer presu-” g

" mabiy because l‘lS the largest subclass. The age vesults were

-—

69, 58, and u'z pe:ecen‘t A answers respectively. 'I‘hus older children

are able, to some slight degree overcome the confllct and Bay tﬁa%

-

'the classes are equal when asked whlch is mdre? HOWever, they

A}

~also, to a very large extent fall back ‘on a perceptual subclass

reply when they’ don't, answer ﬁequal".

,L, - o~ : .
» . . -,




. \stddy, s1mp1y other objects. If the subclasses are so 1nterpreted

- (f Language, then, when viewed as communmcatlon, 1s shown to

‘ 8

,v We may, at thls p01nt, suggest ‘a ge;eral process descrlptlon'
of what oceurs in class-lnclu51on problems.‘ leen the questlon,
"Are there more A, or more A?" and a perceptual context of. only
Aleand A2 (the. tradltlonal single-clas s-inclusion centexfi, wc :
begin by as"uming that the Chlld, as 11stener, has to flgure out
what thc,spedker ggggg by the question. The perceptual subclass,

-Al, is coded as A since that is stated in the question. The _

£

other subclass is coded as A since "or" may be correctly 1nterpreted?;*
:exclus;vely Then, the quantities of A and A (actually Az) are J
determlned. This can occur by countlng, area, 1ength or den51ty
It does not matter wh1ch7/s1nce all operatlcns 1ead to the output
l > A. Consequently, from the adult' p01nt of v1ew, the -child |
- has failed to read his intentions properly. and is "1ncorrect "o
quever, if the. laﬁel A cannot be appl;ed to’ A2 (as in Markman s
1973 study), then the Chlld mlght well employ a countlng operator »
(cf Klahr & Wallacg, 1972) and make a prqper comparm;on of A b A ..'
leeW1se§ if thejsuiéIEEs.quantltles are‘equal, as in our Bl %nd
B2, the‘:hlld can’ot find a largeg sSubelass and ls,ﬁorced'to re-

9

interpret the label for the class in terms of both subclasses.

_Having done so, he can enploy’count;ng operatlons and.conbine %he
spbclasses so ﬁhat B » Bl’ Finél}y; nﬁeﬁprétat{on"dftAi_and A2f
as A is facilitated- if Ay and A, are érceptually contfasted with Do

\} ‘other objects, here "another class and in WOhlw111's (1968)

and codgd, proper: countlng operatlons yield the de81red result.

bg highly context dependent for chlldren and the 1nteractlon of -

N
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language and'pébceptioh'in class-inclusion contexts leads to a

misinterpretation of the question and a subsequernt failure to
employ the correct operations. o . ’
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l Figare,l; Exa@ples of slngle and dcuble class d:n.splays.M
: | D-Dbg, Cat, A—Apple and O—Oranqe. | ;
Flgure 2, ‘The structure of a “two class context. 'A.apakB
ﬁare classes, A, ‘and B-'are subclasses, 2, ‘4hand>6 -

. ‘ gre theknumber of members per subolass. :fla.f{f;
Figure 3§ Outllne of Experlment I, | o T ’ } 4
R I refers tO-ImpllClt partrtfghlng, _f,~«*<% ;Cff::“

‘, E refers to EXpllClt partltlonlna.\.a?iﬂ'r :l . 25?
D w , ! l and 2 are for 51ngle— and 6ouble-class cdrtexts."f';Q
._;J F{gure 4. Pereentage of - Correct Answers for eac@mconcept forif .
| o each/?ﬁelgroup, ‘eraged bver a11 qondlrlons and '\:

. .{* erperlments. The cdncepts‘are ordereﬁ in dlrflcultv
I ’ a children OQ the absclssa. /;gj‘ =y

ﬁ. Flgure 5 Double Class k:) d Ratlo FFfects 1n the Frrst tesE L‘
;.Flgure 6.,ff edlflc and general transfer’results, Exnerlment I:
"Jﬁgqre;7.i Slnale— and doublewclass trassfer results, Exberl?

e memtn T T

. Figure 8. Double Class and"* Ratmo EFfects in transfer, Exnerl—

R ment .I_'_,_Y 3 ..j L S T : L SR
Fiqure 9,_ nuf11nc of Experlment II.SN.‘ lf? - i~?'i_“,;

7 Flgure 10 Group Results for all three nhasep of Dxperlment IIJ
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»double-class contexts.

contexts,. o . L ‘

. Specific and general transfer_results“in Experimént II.

Within class, class versus subclass comparisons in

"The data'arezfrom'Groups E2

of Exp.,I and 2 of Exp. II. | 3

Class versus subclass comparlsons in two-glass

contexts. _ ‘ ' 4

Within class and equallty effects in two-class
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