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ABSTRACT .

The effects of live and symbolic modeling on the
conservation of equalities and inequalities were studied with items
spanhing three stimulus dimensions (length, number, and tvo
dimensional space). A total of 48 kindergarten children, who had
failed to cons=rve on any equality items in baseline measures, were
randomly assigned, in equal groups, *o one of four conditions:
modeling only, verbal correction, modeling plus correction, or

~control, Children were tested for generalization immediately after
training, and for retention seven *to ten days later. Brief
observation of a nodel, briefer correction training (joining positive
feedback with verbal rule provision), and the combination of _
observation and correction were all successful in producing learning
and, without further training, transfer and retention of
conservation. Unlike the controls (who also never correctly answered
any quality items), the trained, experimental groups gave evidence of
spontaneously generalizing their new learning to a task that required
nonverbal behavior to manifest conservation. (Author/SB)
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Abstract

The etfecrs of lave and symbolic wodeling on the comserverion of
2qualities and inequalities was studied with items gpanning chree srimulus
dimersions (iength, nuwber, and two dimensional. space). Brinf observation
of a mééeig briefer correztien tralning {(foining posi<ive feedback with
verbal rule provision), and ﬁhé contination cf observation and correction
were all successful in producing learning and, without further training,
transfer and retention of conservation. Unlike the controls (who zlso
never correctly améﬁéréd any equality items), the trafned, experimental
groups gave evidsnce of gpontaneously generalizing thefr new learning to

‘a task that required nonverbal behavior to manifest conservation.
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CONSERVING AND RETAINING EQUALITIES AUD INEQUALITZILES
THROUGH OBSERVATION AMD EDRREETIGNl
Barry J. Ziumerman and Ted L. Rosenthsl

University of Arizona

Zerly stteampts to create “precociocus" conservation by training young.
children were usually failures. Reviewing that 11¢gratufe, Fiéégil‘f19533
concluded that most of the methods reported appeared sound and ré;sangblef
but "mest of them have had remafkably'liEtlabsue;egs in praduéiﬂg cagniti;e

£

change.” A recent attempt using several "discovery" wmethods, and large

sumples, vas also unsuccessful (Mermelstein & lleyer, 1969). Several ,
behaviorally oriented efforts have brought better results. For example,
Kingsley and Hall (1967) were able to increase welght conservation vwhich

generalized to conservation of substance. Rothenberg and Orost (1969)

produced number conservation in kindergarten children who then ganeral-~

ized conservation to discontinuous quantity., In a very careful ‘experiment,

Gelman (1969) was able to train conservation of length and nunber by

bemphasiging discrimination learning rather than skill practice. In all
these successful studies, e#tensive task or discrimination training has
beer n2cessary to modify rather delimited classes of conservation, as
illustrated by the dimension italicized above.
In recent feseérch Qith social learning methods, Rosenthal and
- Zimmerman (1372) wewe able to demonstrate learning and generalization

of multidimensional comservation tasks, using much briefer cbservational

5)
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techniques, confined to a single training session. In their resecarch,

- e nuaber 9f features, lmposed by design constraints, require mention:
(a) Although six diverse conservation dimensions were included in thelr

craluaing and cransfer itens, correct yvesponse always required z judgmenc
{or judgment plus explanatiaé} of stimulus equalilty, Lecause only equal
stimulus members vere presented and transformed. (1) The children's
snavare vere alwvays given verbally: generalization was r wer tested with
a taaﬁ-réflecting nonverbal evidence of conservation. (¢} Reteniion
after delay was not studied.

The present experiment vas addressed to these lssues. Each set of
congervation iltens sampled the categoriles of langtﬁ, number, and two
dimensiopal space but half of all items required the maintenance, after
traﬂsfégmaticﬁ, of the initial stimulus inequality.  In addition to the
main data based on verbal judgments (and explanations) of stimulus
equality and inequality,‘a task was‘given after training to determnine
1f the children could spontaneously display manual evidence of understanding,
by returning the transformed stimull to their initlal status. A retention
phase, after a week's interval or lomger, was included.

There is evidence that corrective feedback has been effective in
training children to conserve. beilin (1965) compared nonverbal rein-
fgfceméﬁt, verbal orientation~reinforcement, verbal rule provision (or
corrective feedback), and ‘equalibration’ methods for training kinder-

. gatten children to conserve léngth and number. Only the corrective feed-
back procedure proved effective In tfainiﬁg children to conserve. This

procedure involved: (a) presentation of the conservation problem which
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led to either success or fallure, and (b) with failufe, the provision

of a verbal statement of the correct conserving rule., This rule state—
ment was accompanied by the experimenter's repositioning of the transformed
gtimmii in their initial untransformed state. Thus verbal rule provislion
wvasg ccnbiméi with the experimenter's demonstration of a nonverbal re-
versibiiity response., Since demonstratiron both with and without corrective
feedback has been effective in teaching children to conserve, it 18 of
interest to compare modeling with a purely verbal corrective feedback
procedure to determine the relative importance of each variable. Such

a cﬂmpariscﬁ follows Bandura's (e.g., 1969) distinctiaﬁ between live

#érsus gsymbolic modeling.

METHOD

Subjects and Experimenters

Sixty-five kindergarten children vere randomly drawn from two Tucson
elementary schools serving Anglo-American, lover middle class populations.
From this initial set, 24 boys and 24 girls vho failéd to conserve on any
equality items in baseline were retained for study. .Six bovs and six girls
were randomly assigned to each factorial cambiﬁatign of treatments. The
zhildren ranged in age from 5.1 to 6.4 years, with a mean age of 5;7 years,
One female gradiuate student served as experimenter and another ag the
‘medel. Both adults were Anglo-Americans in their twenties, with no
striking departures ffam average characteristics.

Igskiﬁatgrialg

Using items selected and modifiled from the Goldschmid and Bentler
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(1968) Concept Assessment Kit, three sets of stimuli were prepaved. Each
stimulus set comprised 12 items, four of which pertained, respectively,

to conscrvation of length, of number, and of two dimensional space. For

the several iypes of ctonservation, every item quartet contained two
equality and two inequality tasks. Cn conventional equaliity items, the
child was first presented with a pair of identical stimulus membersg one
of wﬁich vas subsequently trénsfcrmed to appear perceptually discrepant;
all equality stimulus pairs were counterbalanced for color, paéisicn, and
which mernber vas moved during transformation pr§cedures! Inequality
items contained pairs of unequal stimulus members but corresponded to
equality items in color, position, and member transformed. Inequality
rairs were further counterbalanced for correct response since one member
remained larger after transformation, Thus, the same general pattern
was followed on all lnequality items: Two unequal stimulus members vere
first presented and the larger vas designated for the child. Next, the
exper imenter transformed the spatial format of the larger or smaller
member ané the child was asked if the resulting arrays were eéual or
unequal, and tﬁea asked to explain his judgment. Inequality items tested
whether the child could maintain the initial stinulus differences when
one member had undergone transformation. During all procedures, when
the egperimente§ returned arréys to their original formats, she scfaenedv
the stimuli from the child so that feéersibility cues were eliminated.
The first four items of stimulus set I assessed conservation of
length. Tor equality items, pairs of unlike~colored (red and blue) rods,

1x1 em, in girth and 25 cm. long, were used. For inequality items, a
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20 cm, rod, otherwise identical, vas presented with a longer 23 cm. rod
of the nther color. The transformation involved placing one rod (to the
right or the left) so that 1t was no longer £lush to the subject's left
wvith the second rod. The four items (generated by the left and right dis-
piaééments in equal and unequal vod lengths) were presented in a fixed,
randomized sequence, The next four items of szet I assessed conservation
of number. On equality items, 3ix red and six white 3.5 em. poker chips
vere presented in two parallel arrays. On inequality items, the red or
the white array contained only five chips. The transformation reduced
the spatial range of one array by placing its members closer together.
Because of counterbalancing constraints, the numerically larger array was
reduced in range on half of the inequality items, and the numerically
smaller array was reduced on the remaining half of these items. As
described above, all items were appropriately counterbalanced and were
presented in a random sequence. The last four items of set I assessed
conservation of two dimensiénal space. Fer gquality items, an array of
16 red and another of 16 green tiles 62.8 cm, 2 in area) were first pre=
sented In 4 x 4 tile square formats, For inequaiity items, two tiles
were removed from one array before giving the initial display; in all
other aspects, the inequality items vere treated like the equality stimuli,
The transformation changed the shape of one array to a triangular format.
As before, all item properties were counterbalanced, and items were
presented in a fixed random sequence. The set I stimull were used for
measuring EGQSEfVaFiﬁﬁ in baselilne, and dlsc in the retention phase some

10 days after training.
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Stimulus set II was constructed analogous to set I, with similar
randomization of presentation sequence, céunterbalanging; and distinctiona
between equality and inequality items. 1In set YI, the number conservation
quartet cawe first, using the 2.8 cm. red and greenm tiles instead of the
larger red and vhite poker chip: T¥or conservation of two dimensional
space, the same stimulus tiles of zet I were used, but they were trans-
formed into a linear array instead of a triangular formest. The filnal
set II items assessed conservation of length using séimulus rods of the
same size as before. The new rods were red and green (iﬁstead of red
and blue), and were novw transformed into a perpendicular array that
joined the separate colors to form a refersed "L". Set II was used in
the %raining phase,
éét III was constructed like the others in t%;mé of random pteseatétian
sequeﬁcés, counterbalancing of item attributes, and types and numbers of
itemé; The firstlstimuli measured conservation of two dimensional space
with tée same 2.8 cm. tiles as prior, but the transformed stimulus
members now became a large, "hollow'", square array. Naxﬁ, conservation
of length was assessedeith stimulus rods of the same size as before, but
green and orange in color., The transformed stimulus member produced an
inverted "f“; instead of the prior formats. The final quartet of items
assessed number gnﬁservatian with vhite styrofoam eggs and pink egg-cups.
First, parallel arrays of éggs aﬁd cups were presented, .cnd then one
array was transformed by reducing separation améng objects to diminish
its spatial extent. The set III stimuli were used in the immediate

transfer paase.

10
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Procedures and Training Variations

All Ehilﬁrén were taken individually from class to a testing room
for baseline.’ The verbal instructions for equality items wvere very similar
26 those of Goldschmid and Bentler (1968) which produced highly reliable
estimates of conservatlion response according to several stringent psycho-
wetric criteria, For example: 'Here are a red and a blue stick. They
are both the same 1eﬁgth. The red stick 1s just as long as the blue
stick. PNow watch. (The experimenter performed the transformation.) Now
are both sticke the same or is one longer?" The inequality items required
minor alterations. For example: 'Here are a red and a blue stick. The
red stick is 1aﬁger”than the blue stick. Now watch what I do. fThe
experimenter transformed the stimuli.) Now are both sticks the same
length or is one longer?" On all items, after the child had made his
judgment he was asked "Why?'", and his’explanatians were reccrded. Both
the experimenter and the model (vwho took down all Tesponses) were present
throughout all procedures. If, in baseline, the child failed to glive
any correct judgments (ignoring explanations) on Equality items, he
was brought back for training on the next schoolday.
only condition, children were told to watch while

In the modeling

the model played the game. After the model gave a correct judgment and
a correct explanation to an item of set II, that séme iﬁam was presented
to the child. On equality items, the model explained her judgment as -

follows: ''bicause they were both the same length (had the same améﬁﬁ£i
in the first place.," On inequality items, the medeljgméxplanatians were

as follows: 'because it was longer (had more) in the first place."”

11
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No additional verbal guidance or directions were given 7o the children.

Verbal correction training combined positive feedback for acceptable

answers with verbal rule-provision. In this training condition, children
were treated in a manner similar to baseline, but when they judged ~orrectly,
they-were told "that's right'. When they judged an eqﬁality item wrongly,
they were told "They may look different but they vere both the sane

length (had the same amount) in the first place and they still are the

same length (have the same améungig“ When an inequality ditem vas mis-
Judged, the experimenter explained, "Whatever they laok like, they don't
have the same amount because (pointing) that one had more in the first

place."

In the modeling plus correction condition, children flrst Dbéerved

the model perform (as above). When the child attemﬁtéd each modeled item,

h he vas given positive feedback when right, and when wrong vas instructed
as in the verbal correction treatment. Control condition subjects simply
received the set II items without observing the model or obtaining any
verbal information about their responses.

Immediately after training, the set III stimull were presented to
each child to measure concept transfer. The experimenter introduced the
task as follows, giving no further assistance: '"Here are some objects
for you to play the game with by yourself. I can't tell you 1f your
answers are right or wrong, but try to make all your answers correct."
After completing the generaliaatian items, the child was shown a blue and
a green rod of equal lengths!'xgext, the experimenter transformed the

rods to create a sidewise "I", and elicited a length judgment from all

12
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children. If the child judged correctly, he was asked: '"How would you
show a friend that the sticks were still the same length?" This procedure.
‘was ineludedvtﬁ determine if the child could spontaneously reverse 1931351
operations. Children typically gave no verbal fespanseg; and to receive
:crédit far’réversiag; the child had to place the rods parallel to each
other. Fallawing Piaget Goldsehmid and Bentlér (1968) classified the
ability to so reverse stimulus members as a qualitatively different basis
for conserving than did the reasons glven in the mgdeling and correction
treatments, which vere glassified as invatiant quantity explanatians.
_After this test for logical zeversibility, the child vas thanked and
'Vraturned to class with no meﬁtiaﬁ of any subsegutnt iﬂteraatiﬂn.

"After a delay interval of seven to ten days, the adults returned
andfgétested each subject with ;ha set I (baéeliné) items. The retention
tesﬁ.@as intfadueed as félldws: '"Yau'pfgbaﬁly remember that we piayed

games ‘a while ago. Tnday ve are gning to play some af these games

sgain. Try to rememhér hcw to play the game I can't tell you if you
are playing the gane :ight or wrong, but try to play it right." The set
I stimuli were then presented as in bsséline, and the child's judgments

and explanations were recorded.

Scoring and Design

The children's responses to each of the main stimulus gets were

scored as the number of correct judgrents (judgments only), and also

the number of correct judgments plus appropriate explanations (judgments
plug rule) that the child could state. On equality items, explanations

were scored precisely according to Goldschmid and Bentler's (1968) criteria.
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On ipequality items, the same criteria were 7applied as closely as pcss_siﬁle.
- Credit was given to reasons that jus’t_ified W:hy one stimulus member was
lazger or smaller, eig.; "because the red stick was bigger (smaller) in
 the first place, etc." No credit vas given to explanations that failed
to refer to th» initial, ﬁntransfarﬁed status of stimulus members, e.g.
"because 1t looks bigger.", "because it has more, etci“i In any phase,
a t:hild's score was the number of the 12 items correctly answered. Since
-mo a priori reason exists for assuming that understanding stinmlug equality
or difference necessarily presupposes ability to verbally justify one's |
judgment, following prior usage (Rosenthal & Zimmerman, 1972), the zd‘aﬁt’::a

ments plus

were Zeparately analyzed for the’ Judgments only and the jud

rule dependent measures.
Goldschmid and Bentler (1968) suggested that conservation of length,
number, and two dimensional space subscales. (among several others) functioned

as "measures of a general concept of conservation--like a general factor

of ?:Eaéébf;éﬁalyéfé;i and they providad strang Fsychametti\: evidéﬁge to
support ﬁheir interpratacipni Thus, as previously, to avoid confining
results of the present study .to a particular subelass of :@ﬁséfvaﬁian,
all items were combined into é single overall response neasure.

The mainu analyses involved a 2 (égxés) ¥ 2 (model or mo model) x 2
(verbal correction or noae) x 4 (repéated phases) factorial design. At
- each p’hase, 1t was planned to ccxmpa:e the modeling plus catrg)tian con=
dition with the better of the other two experimental Avariatinns, using
orthogonal cumparisans.‘ ’Al;l post hoc ccsmpariséns vere nade yith Tukey

HSD tests (Kirk, 1968). The spontaneous reversibility data were scored

14
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dichotomously as right (both correct judgment plus return of stinulus .
members to original, parallel position) or wrong, and were analyzed by
Chi-square procedures. Chi-squares were also used to explicate the -

relationship between type of inequality item and "correct" baseline judgments.

RESULTS 2

Before presenting the_mainﬁresults, it is important to consider
the comparability of the three sets of stimuli used. Since many of the
test items vere especially constructed for-this exparimeﬁt; there was
substantial departure from the tasks devised and standardized by Gold-
séhmid and Beﬁtlef (1968); Restricting the present sample to children
with zero baseline scores on judged EquaiiEy:pIaduced severé»curtailment
of baseline score ranges, and the data from this phase were thérEféréteg—
cluded from correlational analysis. However, théfvéfiabilitylamang the
children's scores (combining all 48 Subjécté).in the cthér phases per-
. (A?ifﬁg§ﬁ¢ﬂgEEF§§§EE,Qf;QEEQQEgEPEﬁE§§§§§§M§Q§£§i§i§9;§1,mgﬂf;h&ﬁjuégmen;sﬁWg,:
‘éniy measure; set I correlated .92 with set ;I; and .SE vith set IIX;
bétweeg sets IT and III, the correlation equaled .84. . On the judgﬁéntg
piﬁs rule measure, set I carrela;éd .83 vith set II and .89 with set iII;
between sets II and III, the correlation was again .84. Thus, despite
i o numéréus modifications, the Eunservaﬁian materials displayed very substantial
alternate-form reliabilities across: all three sets of stimulus items,

Judgments Only

i Table 1 presents the mean judgment responses by phase for the

separate experimental groups and for subjects combined on the basls of
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. ] f,r s
treatment (main effect) variations. The overall analysis of varlance

R disclosed a substantial nain effect for phases (F (3/11Y) = 46.87, p~ .001),

] inseri Table | about here
By Tukey tests. the score increases from baseline to gtaining, to ;faﬁsfer,
and to réténtioﬂvphéses vere separately significant (all ps <.01), with
no significant conservation differences among the three latter phases.
Training though modeling (F (1/40) = 5.79, p < .02) and through
cﬂrtectign!(£_(1/é6) = 28.67, p < .001) both produced significant main
effects; Sex of child did not affect net rgépanse or interact_with;any
- .0ther variate, and the gémparability of boys' and girls' judgments can
be seen in Table 1. *
gndeling intéfac;ad With»phases_(g (3!119) = 2,33, E_éigOB). -The
modeling and nonmodeling treatments each increased_signiflcaﬁtiy from
. baseline to training, Ef.@z%!:iézsf,@é,;%@!:;Lég;gh;%%i.(g1,1jais£;<3lL,,,,Jhe:,.f_;,_

modeling and nonnodeling varlations did not differ significantly at
- baseline or transfer, but modeling children surpassed their nonmodeling
zggnéerparﬁs both during training (p <.0l) and retention (p < g051?. Sin- -
ilarly, correction intéfaﬁfad with phases (E_(B/ll?) = 15.93, p < .001).
N . The correction treatment significantly exceeded iﬁs baseline mean at
“each later phase and aLsa_sutperEnrmed the nanz@rreeﬁiaﬂ'treaEEEﬂt in
training, transfer, and retention (all ps <.01), glzhpugh tﬁe ;wa con=

ditiong vere comparable in baseline. The noncorrection variation ex-

éeeded its own baseline during training (p < .05) and transfer (p £ .01),

16
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i

‘but not at retention. By orthogonal comparisons, the modeling plus

correction graup'tEﬁded té eutperf§rm the neﬁt'straﬁgesg {correction
a;ly) group in traiﬁing_(g;xfi67) but not in the later phases. ‘Mo other

significant effects were obtained.

Jud ments Elus Rule

Table 2 presents the mean judgment plua explanatdion respansgs by
phase for the separate éxperiﬁéntal nguPE and for subjects combined on
the basis of treatment va;iatisnsi"Thé main analysis ﬁf variance re-

vealed azpatté?n of results ginérally gimilar to that for judgments only.

. o Bt e e e s S s o i 2 o

insert Table 2 about here -

~Thus, there was.a main‘effect for phases (F (3/119) = 18.92, P £ .001)
that was supported bjusigﬂificaht Tukey tests for the gains from ESEEE
~ 1line to each later phase (all ps < Gl) with no conservation differences

amnng the three 1ater phases. v

_iﬂcrdeling (F ( I-‘-’fD) = 5,40, p £ .03) and cgrrer;tian (F (1/40) = 13, 22
p < .001) training bath produced significant learning, whereas 3 gex’ ﬂf e
child did nat influence the zesults. : ‘ :
There was a marginal intgraztian between modeling and phases (g_fBillB) =
: 2,52, p = .06). Although the variations did not differ in baseline,
modeling children surpassed theix oun baseline scores at each later
phase (all ps < .0l), and autperfarued the nanmgdeling treatment during
training (E!£ ;D;), transfer (p < .05), and retention (p ¢.01). The
nonmdoeling CEildfén increased significanzly from baseline to transfer

and retention (both ps « .05), but mot to the training phase.

17
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_Carrégticn iﬁteracfedrsigﬁificantly Wiﬁh-PhESES (r (3/119) = 7.67,
P ¢.001). Although the treatments were comparabie at baseline, the
correction children surpassed their noncorrection counterparts (and their
‘own baseline scores) in each later phase (all ps <.01). In sharp con-
tiast, the naucbftectian childre: did not significantly imprave from
" baseline to any later phase.'
Qrthaganal gampariscns disc‘osed that tne mcdeliug plgs cﬂrfection
group significantly ﬂutperfo:med the next*best, correction aﬁly group dn
training and retentian (beth ps «.05), althaugh not du;ing transfer. No-

other significant effects were ob:iained.

Logical Reversibility | | g
For each group, th; ftéquén;iés of children who did, and did'qgt;

correctly return the Efansfqrmad rods to initial, parallel PDSiEiEﬁXQIE

presented in Tabla-Sf A Efgﬁifiéaﬁ% relarianship vas found between ﬁraining»

=

it s i i s M K e o i ey 9

T insert Table "3 about hére

o : i e e wi  re = S e e e o R i S e

1 <

cnnditicn aud ‘the number af torrect reversals (f &} df) = 11,26, E;i. .02).

‘Examinatian of Iablé 3 Teveals that Ehis result was largely created by

"the failure of control childrﬁn to give any correct Iev;rsals. All ex-

- . pefimental groups displayed some reversibility and the madeliﬂg oniy,.
correction only, and modeling plus correction groups did not differ

significantly from eachAather; These results ﬁlearlj indicated that |

the effée;slaf training did not signify a slavish reproduction of the .

‘model’s af,expéfimenter'é words . Instead the social learning techniques

L
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produced nonverbal behavior correct by a conservation eriterion qualita-

tively different from any directly encountered.

Baseline Inequality Judgments

Iﬁ is ;heéretigally important to analyze the number énd ﬁypegbf
items Judged correctly in baseline. To exclude children "in ifansitian"
between the‘"pfeaperatignal" and "concrete operations" periods, only '
subjects with zéfa baseline equality scores ﬁere retaimed_fgi studﬁ.
Egrther; no control child CGﬁSéfVEd any equality itens after'béséliﬁe,
thus affirming the stability of the CQHSErVatiQD itams and making familiar—
izatiﬂn or maturatiaﬁ unlikely explanatians of the . resulta.

the judgments only measure, all subjects combined passed an

average of 3.3l inequality items in baseline, and untrained controls

. subsequently changed very little (see Table 1). {éfgspe:ial interest is

Y

\.

the type of inequality Scived in baseline. It will be racalled that

six'in%quality items were given per phase— From ccunterbalaneing con~

straints, haif the inegualit? stimuli were so zransfarméd that the
actually greater quantirty laaked 1arger (veridical case) _With no caﬁé
prehension, frﬂm these visual, "gestalt" factors»ane wyuld expec; three
éﬂrreat iﬁequélity judgmen:é per phase. If valid, this reasoning impliés
that the baselime inequality_means nbtainéditeflected virtually no pre~
training conservation, an inference that can be tested by eampafing base-
line passes on veridical and nanveridical inequalities. Fach child's
correct baseline inequality judgments wereAsepéfaEely categorized as .
follows: given juét on veridical iéems; given just on nonveridical items;

given to both item types; given to neither item type. For each consexrvation

19
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diwension, t'.ese data are preéentad in Table 4,

insert Table 4 about here

o S e e i = 5 e e e e S e S

Ihé cbtginéd frequencies were eﬁmpared wiﬁh the equal cell distributions
that would be expectéd if baseline accuracy werevunrélated to item type.
The lengtﬁ conservation data revealed a systematic_EESPEnseipattern
(X% (3 =55.32, p £.001); the clear majority (71%) of children only
judged-"cﬂrfecziy" when the actualiyilargér stimulus was aisa perceptually
larger, Simiiaz regults, and even greater Chi-square values, wéfe found
with ‘conservation of numEer (,Xz 3) = 187,49, P £ .001) and two diﬁen?
sional apace CZXE (3) = 71_82). It thus appears that;-bafare”training,
the ehildrenébaréiy conserved unequal better than equal‘quaﬁtitiesi fhe
superficial impr%ssiaﬂlthst more than three baséline ;témsIWEfe correctly

erceptual properties of.

judged seems largely to have éésﬁlted from the
veridical inaquaiity items, not from any really quantitative ccnsidér—
ations.i-Thé?baséline Judgments plusrrule’éata (see Table 2) also suppaft
this conclusion since all group means were below 0.5 Earféct responses,
wvith no subsequent control group impravémént_'vAfter training, however,
the experimental gtcups displayéd substaﬁtiél cgnsérvaéiah iﬁcféases on

- both dependent measures.

) . o _ - DISCUSSION
The reguits revealed qﬁite gléafly that brief modeling techniques
were successful in producing léarﬁing, ggﬁ&fslizatian, and retention of
consexvation with both equal and uﬁéqpal stimuli, and also when_mgtaf

- rather than just verbal behavior was required. The reversibility data
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further béar on the égpic of inferential geﬁéralisaﬁian; Not aalyvdid
children transfer verbal Jjudgments and reasons to nev items, and to thcse
ariginally failed in baseline, but they also were able to cﬁntingﬁntly

perform a réspﬂnse (moving the reve:siéility materials back to original,

pretransformation position) which was never directly trained. vaiﬁusly,

the purely mgtarig accomplishment was hardly navel but in so0 ravarsing
the children spantameously affirmed fuﬁetiﬂnal equivalencg between their

motor behavior and shﬁwing‘"a friend that the sticks were still the same

-length? " ~Souehow they made this cnurdinatian between the concept of

equivalent lengths, and actually moving the rcds in a manner not readily
explained by classigal views of IESPDﬂBE géneralisatiun. In easence, . |
they disc;imiﬁated the Idea Df equality and the reversal actions as
belgnging tcgether in a gategary of 11Ké events. These data pravide further
evidence that, in cancéptual sgcial learning, the child typically acquire&
information about abstract prapertiasgand relatinnships, rathar than
discrete stimulus—respanse comnectiona, an issue elsevhere discussed (e g.
Rasenthal & Whiteé 1972 Zimmerman & Rgsgnthal in press) o
Taken tggether, what do the previous and. present research §f§gest
about the phenamenﬁn of consérvation? It appears to respand te input
operations in a fashion similar to other typas of cﬂngeptualfmaterial:
it can be instated by 1iva and symbclic modeling and then, with@ut
furthar training, transferréd to new Stimuli and retained after some
elapse of time. It does not seem necessary to confine training to a .
singlefgansérvatian class, since three dimensions were concurrently

treated at present and six were given before. It does not seem immutably
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dependent on the child's attaiﬁing some matgrat%analf age-relaied cégnitive,
stage: Both nov and Eefafe, learning and trangf%r:were found with children
whose baseline canservatign was nil, and the pré%ent control group ccﬁﬂx
tinued to fail every equality item in the later éhases, a result not con~-
sistent with spontaneous intellectual growth. Fu%tth; in the prior study,
modeling suécessfully produced conservation judgméﬁﬁé in a preschool éample
whose mean age was Qniy 4,6 years. Eveﬁvbrief Expgsure to well-organized
mﬁdaling displays seems sufficient to establish stable conservation in
children vhose symbolic repertnifes are adequate to process the infﬂrmaticr
preaeateda Indeed, CGIEEQWLGH, the briefest tgaining, coubining pasitive
féedbaek with verbal rule’ pravisicn, appesred ﬁa%e efficient than live i
modeling, although the live mndeling plus cerrectian group generally per-
formed best. However, vhen a sample of Chicano barrio children with
- 1limited Eﬂgiish 1angqage skills wés previéusly studied (RQSEntﬁal &
Zimmerman, 1972, 'Experiment-III)/ abservstian of a ;ive model was far 2
- more effective than a verbal 1hatructisn prgcedure.
In light of the children's fapid responge to the environmental f
influences studied now and Befazé, it seems reasonable to questian |
assumptions hD ding that "1cgical" uudarstanding is a pradu:t of
Innately-programed growth processes. Is it more "logical" to gubﬁrdigate
percepﬁu%l‘differences in spatial arrays to thelr numerical aﬁtribgtes

than to follow the teverée strategy? Or 1s such subordination the

.

result of Eﬁﬁulturgtign/in a sgciety which exemplifies and reinforces
the dominance of quantitative over perceptual characteristics?
/
/‘

ba
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Cross cultural research on conservation appears to support the - ‘
latter interpretation. Greenfield (1966), ilaccoby and Modiano (1966),

Gaadnow (1962) Goodnow and Bethon (1966) have found that children \

raised in VYestern sccieties tend to é{splay cansezvatian behaviér at sg
earlier age than children frum Third Wﬂrld naticns. Tﬁese fesearchers
have attributed their finding§ to: the cultural g;periences cf the child.
Azknawledging culﬁutal factors is not incampgtib e with a Piagetian view
vhich daesgallat a role ta~experience in‘th?ught formation if the child
(a) has appropriate (i.e., concrete operational) sehemata or () is at
least in transition between the preoperational and concrete nperatigﬂs
stages. VWhat does seem needed is some clearer eriteria fer defining
"transition” and "Echemata" in terms inde endent of secomplished con-
sarvatian lf ﬁhe Piagetian view is to be given fair experimental test \

Y
i

that permits its confirmation or refutation on the basis of empirical data.
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Footnotes
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to thank Pauline diller, Susan Paquet, and Eleine Willieme for their |
eeeietenee with eepeete of this. reeeereh | -

2. A1l significance levels reperted are ‘based on 2-tailed probability

estimates.
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Table 1

Jvdgments Only Mean Responses by Phase for Intact Groups

and Treai:z:«nt Cambinatiﬁﬁs

=2l

Group

Phase

"~ Baseline

Training

Tranafer

atention

Intact Groups
Model no Correction
Correction no model
Model plus correction

Control

Treatment Combinations |,
" All modeling
All nonmodeling
AlTl correction
All noncorrection
All boys

All girls

3.25
3.17
- 3.67

3.17

3.46
3.17_
3.41
3.21

3‘38

6.08
7.17
9.08

3.25

~7.58
5.21
8.13
4.67
6.50

5.75
8.50
8.08

4.00

6.29

6.42
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Table 2
Judgments plus Rule Mean Responses by Phase for Intact Groups

and Treatment Combinations

Phase
Group e — e
Baseline | Training | Transfer Retention

Intact Groups
‘Model no correction 025 | 2.25 1.83 2.25
Correction no model n.08 3.08 3.33 3,92
Model pluS‘gDrrecﬁiﬂn 0.42 5.67 5.00 6.58

Control 0.00 0.00 0.08 0.1%

Treatment Conditions
411 modeling 0.3 3.96 |  3.42 4,42

“ A1l nonmodeling .04 1.54 L7t | 2.04
A11 correction 0.25 4,38 4,17 5,25
All n@nccrreétian 0.13 2 1.13 0.96 1.21
A1l boys . 0.21 3.13 .17 | 3.7

All girls o 0.17 2.33 1.96 2.67
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s ' Table 3
Reversibility Task Results by Group
Training Group
Number of Children — —a S
YModeling | Correction|Modeling Plus
Only Only Correction .| Control
Reversing Correctly 3 6 7 D
Not reversing 9 6 5 12
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Table 4

baseline Frequencies of Children’s Inequality Judgments

=27 =

Conservation

Inequality Item Response Categories -

Dimension , "
Pasged Just Passed Just | Both Types| Neither
Veridical Nonveridical | Passed Type Passed
Length 34 5 8 1

Number

Two dimensional
space

43

37

Hote:

Veridical items were those on which the quantitatively greater

stimulus looked perceptually larger. On nonveridical items,

the actually greater stimulus looked smaller.

30



