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e ﬂIt{wpu;d seem to be intuitively dbvious that social\experience playg N
: ‘ c
an important role in“cognitive development. Yet much schooling and- cross- ”k

+ cultural research, intended to clarify that role, has failed to define what

N
a social .environment and social experience is to the child and by, what means *
o < . »
o : . :

it influences himz‘ This oversight-is particularly surprising when it occurs
14

y

in studies done within the Piagetian epistehological framework'. Dasen (1972{,
. . ' . , .
reviewing previous work on the influence of culture and school, found that
» .

conclusions regarding school effects have ranged from no influerice, to some
. . - 1

. . . \
influence, to necessary for deVelopment. Cultural effects have- ranged from-

¢ ,

. e

- '
3

,nong, to_cauéing both permanent and, temporary decelerations in development,

to regression. His conclusion, like that of delemos (1966) and Furby (1971)
. . .0 4 .

¢ , was that "the influence of schéol depends on the cultural context. Exactly

. - ray
how school is an influence or what a "cultural context' is have often been
Py .

vaguely defined by references to such factors as "under-developed milieus"

.
» JR——
P

//Peluffo, 1967; Wei, 1966), exéﬁsure to "cluttered" nonfuﬁqtional stipuli

/ (Cazden & John, 1971), opportunities to "apply" abstract concepts (Mermelstein
/ - : N !
o/ ) . v .
‘ & Shulman, 1967), and literacy and opportunities for abstract generaliza-

tion (Cole, Gay, & Glick, 1971; Cole & Scribner, 1974; Gay &lCole, 1967;

- . : ~
Goody & Watt, 1962; Scribner & Cole, 1973). <" :

While such variables as culture or natipnality, ethnicity, classroom at-
? . - - -

cific social interactions certainly have an intuitive appeal

v

L3

mosphere, or spe

. \ - ) .
- . as causal influences, few structural analyses have been undertaken in order
! -

[

-to theoreticéally tie environmental social events to cognitive Yevelopmental
. . . v
ones. Frop a Piagetian perspective, a chlld's envirdnment results from his

» ’

v ) P

..., own active construétion of it.” The forf and products of this construction,

.‘b'l<.. R

®* in purn,‘are determined by the cognitive structure the child possesses. By

v <
P ¢

implication, ap asbect of "environment" can be defined as having a causal *

- R <
\
N . R -
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‘influence on development from preoperational to concrete operational'reasoning

-

only when the environment is defined in terms of preoperational cognitive -

- 13
structurés. As independent variables, western vs. non-western cultures, low-

- e »

-~

vs. non-low-income, school vs. no school, science program A vs. science program

i
Y

‘B, or various levels of teacher énthusiasm and student freedom can not be used
\

to gglain cognitive developmeﬁt ‘until they are translated into variables

<

which correspond to a child's egperience, as defined by his cognitive structure.

This study was an attempt, first, to identify social interactions which

fit into, a Piagetian model for cognitive change, and second, .to examine the

s

degree to which the frequency of those interactions actually predicts the rate

L 4 * 1

of cdgnitive development, . , . . ) .
ﬁefore proposing how social experience'might influence developﬁent, we

Ymust consider ghat\SOcial experience is to a preoperational child,‘or indeed
whether the preoperational child can have a social expisihnce at all., George
Kelly!s "comnonality corollary“—{1963) suggests'that_definitionsfof oghers" .

cognitive structures are direct derivatives of inferences the obseryer

makes about his own structure. For adults, a social experience. igwolves
L3

. the attribution of intent to an action other than one's own. > This attri<

& ° N . B
bution of intent rests on one's ability to infer that the actiqns E;.an objectk
are goal- directed and that the particular goal inferred is analogous“t;} |
a goal one might have himself. From the observer's viewppint, what'iEB%f;

. IR .
social interaction among children need not involve social experience.on the%’_

"

- ) . ¥ .
part of the children. The inference that an invisible mental quality r,fntent -
J . . » "A " »‘

is a shared.invariant connecting one's own behavfor with that of another is )

~

-

\ ' - o t—’
analogous to the conservation of aﬁ~invariant physical quality - leng!h number“

"weight, etc., A social experiende, then, may require the mental.operations,of . ;j>




<
3

X

-

»

@

. fbundly modify its mechanism" (1973, p. 162).

“the term:"

N

* . . N C
W,

the concrete operational stage of development. While there<is some contra—_

A .

dictory evidence (Goldstein, 1977), a number of studies of the child's ability

“to infer the mental states of others suggests that toncrete operations are
3 ¢ -

For the preoperational child, social and physical
’ . £

iqyolved (Shantz, 1976).
experiences may be only figuratively differentiated.

If the preoperatlonal chilad is, incapable of social experiencei which *demand

. N .

inferences of intent, it is no longer 1ntuitively clear that sbécial interactions’
. v, / . ) .. . o . .

can directly influence development. In fact social interaction, as a causal

€

influence on development, plays a relatively minor role in P{iaget's thinking,
at least with respect to development prior to the concrete operational stage.

Piaget maintain$ that disequ111brat10n is the most fundamental of factors which

~

explain the development from one set of structures to another" (Piégqt 1966, p. 10)
A class1c illustration of this process is his well known example of a mathe-

matic1an who as a ch11d recalls the d1scovery of invariant number as he arranged
- \ ’

and- re-arranged pebbles by hinfself (Piaget, 1972). While Piaget has cited\

social experience as one influence on development (1966, 1970, 1972) he has’

also stated that'equilibratidn’is "...relatively independent of 'the social en-
‘Referring to. preoperational thought in

vironment" (Piaget, 1966, p. 301).

The Psychology of Intelligence he said "Oscillating between diitorting
A ! M

¢

egocentricity and passive acceptance of.intellectual suggestion: the child is

thérefore, not yet subject to a socialization of intelligence ‘which could pro-

Consistent with his work on
W) . -
moral judgment, Eleanor Duckworth quotes Piaget as having stated that.'"coopera-

s

tion is indeed co-operation" (in Ripple & Rockastle, 1966, p. 4). The use of
. . I

operation,h

of course,

implies that social co-operation requires con-

<

crete operations.
- ¢ ~ -

Nevertheless, there is no a priori reason why certain "proto-social"

RN L

figurative experiences of the preoperational stage should not facilitate dis-

[ .
v A

.
A .
, .
~
- . .
. . .
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equilibration and thereby contribdte to cognitive development. Disequili-

-

o ; ol . . .
bration can be thought of as the identification of a mismatch ,between one's

-
N -

goalﬂges determined by his cognitive structure) and a belief or experience
(also dependent’on cognitive strycture). It would .seem reasonable to assume
that the social Mnteractions most likely to prodnce disequilibrétion in the
N H
preopergtiona; child would be those in which the ”conversantJ (the other per-

. son) first 1nfers -the. goal guiding the child s behavior and then challenges
. 4 Ayl
that goal by presenting a problem which is 1ike1y to(require concrete opera-
I( . ‘ .
tional reasoning.' Neither the problém nor the means by which it is presented W

need requ1re that the child infer the conversant's intent. With respect to
-
~ .

) S
verbal ‘interactions, the ¢onversant's inferences of the child's goals could
r . .S 8 uld

i
.

be made prior to a conversation with'the child or following a statement whkich

2

_the child nas initiated. The presumed goals could then be challenged Ly an * .

elaborating statement or a question from the conversant. There are at least

~

.o e 3
three aspects of conversation which are potentially disequilibrating but which ..
S 3 1 i

do not_require 4inferences of another's intent or‘’psychological state on the

-~ . - \

part of the child: . ..j ! - . .

- . ~ . N r
.

1. INITIATION of a conversation by the child permitting

the conversant to infer the child 8 goals.
2. _QUESTIONING of the child by the -conversant, providing
an oppirtunity for cognitive conflict.

3. E%ﬁBORATION of the child's statement, by the conversant,

A ’ also providing for cognitive conflict. . A

€
’ v

’ It is-clear that a preoperational child can initiate conversations but can he

o \ 1

. underst onversants questions E?d elaborations in a way that promotes dis-
"
equilibration7 As used here aq.INHFIATION is'defined as a child making any
-!
\statement co a -conversart without ar immediately precgding statement by thut

-
Q'conversant. An "'ELABORATION by the cohversanf\is a statem@nt;following an
- T - . 6y . . - T '

3 S . L . ; - N

-‘t::r‘ S '4.:3‘&1
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: r ~ - .
. - initial statement by the child and concerning the same topic. A QUESTION is

. * . L} .

a converéant'é statemeng‘which includes a rising intonation and which requires

a response., While an adult might interpret an "elaboration' as an extension

. N .
of a topic beyohd earlier limits, and a 'question" as a request for more.in~
. formation‘ it 1is likely that a preoperational child interprets the two in a
‘ radically, differe:t way. Piaget (1965) has' shown that preoperational children
learn rules of behavior gh interpersbdnal situations in ;hich adults would infer
intents. These rules(are not arrived at by agreemegi (this would involve comr

parison of one”s d&\ goals with another's); they are assimilated by the child

4
~; -
because they are instrumental in attaining certain of his own goals and main-

~

taining certain concepts. Rules simply describe strategies for behavior em~

ployed by the Chlld in specific situations involving another person. As with .

¢ between a desired goal condition and an actual conditdon.
PR Y _—

P Y

* In this framework, a question 1is answered‘not~beeau%$ the chdild Knows

-

. . . ,
that the codversant expects an answer. The child simply understands that to
. ‘ . N
.control a desired experience (e.g., continuation of the interaction'oq'eessa—
tion of it, approval from the conversant, obedience to a rule that guestions

should be arswered) he must behave in a certain way. An elaboration functions

~

in much thé same way, providing predictions, judgments, and conclusions which
v need not be interpreted as mental states of the speaker. Conflicts created

. by an inability to answer a question, or by inconsistencies among elaborations

- . . N N . N rs

, 0 between one's own'judgment-and that expounded in an elaboration may provide
\ ) - .. .

N for conditions of cognitivé growth. * N «

Because Initiation by the child, and Questioning and Elgboration by the

- .conversant may.serve as indices of opportunities for!digequilibration at‘the
P . - (:e
) preoperational level, the frequencies with which children participate id these
LI T . . T -
s interactions pay influence the rate of development from preoperatiqnal to .
P - . ) P

‘L‘l‘\‘ N . ' ’ !
ERIC | : 7. e

LI »
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.@ll other invariants, the chlla constructs them in order to reduce a discrepancy

<

-

e
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. “hypothesis. e

'

I'd

-
¥ oY,

operational thinking. he! following experiment was designed to examine this

H

METHOD

Subjects -

SubJects were 74 prd p?rdtional and transitional elementary school chil-

L3

-t

dren enrolled in 19 grad? K-4' classrooms (lO 21, 18, 16, and 9 children, re-
spectively) 17 three soutLeastern communities. These children were selected
i P

from a larger group of LﬁS ra domly sampled children (41 classrooms) by a-

-
i
i

screening proce\\re usi?g 3 oup-administered 15-item conservation battery.

o

Only children making 1nc¢rrpjt Judgments on at least one-third of all items

1
were included. Seventy% thr

e

percent of the chiidren identified were en-

rolled in classroomsvléfleﬁ7nt1ng the cognitively—oriented curriculum of the |
- § ‘

Pgogram—Follow Through a federally funded educational

. YA
intervention prograg, /ll others were enrolled in traditiomal classrooms. By ‘ '

Mathemagenic Activitid

grade_lEVel mean“ége were 5.87 (grade K), 6.79 (grade l), 7.81 (grade 2),
/
8.89" (grade 3) “nd 9 95 (grade 4). Thirty eight percent were male, 68%

were- black, and 744}were from families identified as low—inceme using HEW-OE

1974 guidelines. 3‘4 : s
\ :

4 ~ !
« .

Procedure . T, S . . r

|

.

. v - <
In April, 1975, 165 children were administered a conservation task battery,

LY

the Purdue Conserv;tion Film (Wheatley, 1972, 1974), as well as a number of
other.tests gesigned to examine cognitive, socio economical, and academic abili—_
ties. Only ‘the resylts of the conservation battery were used in this study.

- Concurrently, the sotial interactions of all children were sampled using. the

!
Classroom Observation Instrument developed by the Stanford Research Insti-

- ¢

tute (Stallings & Kaskowitz, 1974). One year later, April, 1976, all chil-

» '

. 2
” R \




- . , @ 7 -
» -
A
Y \ o, .
.. dren were readministered the c0nse§;ation tasks along with other tests .of the .
. .7 , 6 ‘ . .
- # . ™

¢ .

original battery. The_ specific instrumedts, administration, and scoring pro-
. \ 2 . .
cedures are described below. . . . - °

. Purdue Conservation Film. This group—administered conservation test is
- B ° . * R . -

+
a tﬁirtyfminute 16 mm film consisting of two practice discrimination .

»

Wasad .
%tems followed by twenty three conserwvation items organized as nine

subtests aséeséing conservation of number, length, discontinuous quantity, mass,

continuous quantity, area, weight, discontinuous volume, and continuous volume, .

- | .
in that order. Presentation of the items follows the format of Piaget's \\‘~
- . . . - ~- .
4 e
original transformations. Following each item,'éhildren are required to respond
. A

to verbal instructions to mark one of the three pictures on an answer sheet,
f - ' '

representing "A has more", "B has more', and "A and B have the same amount'.

Problems requiring conservation of.both equality and inequality are included
in order to'discourage the occurrence of habitual respopses. Children's
justifications for aqswers are not sought. The film was administered by pairs

'of trained examiners to groups of children ranging in number from six (for
2 )
N !

. -

S

yodnger children) to 30. Because of low alpha reliabilities of individual

subtests, scores on subtests coTpdSed of 1essxphan three iéeqs were not used.
. Consequent;y only five of the nine subtests, each composed of three items, were- -

used.to compute a Conservation Total Score (total possible wae 13 points)ﬁ "
Conservation of number, length, discontinuous and continuous quantity, and
erea. U51ng estimates of expected scores obtainable by guessing alone and
frequency diﬁtribution break—points, chlldren were classified as follows:
preoperational (0-5); transitional (6-10); concrete operational (11—;5)u Alpha
Feliabilities for this scale were .éS in 1975 and .82 ;n 19?6 (N=165) . A. .
Congervation Change Scale used in shbsequent analyses was computed by sdberact—

? ' d
ing each S§'s 1975 score from his 1976 score. The alpha reliability of- this

scale was .66, 3 ‘ ' '

\‘1‘ . - 9 i - ._(“‘
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- .
SRI Classroom Qbservation Instrument. The Stanford Research Institute

K

\

Classroom Observation Instrument is composed of a variety of classroom check-
L N

l$sts, designed\to assess classroom atmOSﬁhere and physical characteristics,

and a five-minute observation (FMO) settion., designed to provide a real-

?

time record of the occurrence of specific social interactions among adults

1

* and children. Only data from the FMO were used, in this study. Administered

.
‘ -

by a trained observer, the interpersonal interactions and activities of a
L]

preselected focus child are recorded for four to five five-minute &bservation

periods (OPs) over the course of one day. FMU interactions are-coded in
’, ‘ ) A\
76 "frames'", approximately one frame every four seconds. A frame +is a sentence-

7

+ like arrangeﬁent of fourgcategoxigs,of prespecified observation code§.wh;ch per-
mit the description of a single action in the form "WHO does WHAT to WHOM and

HOW". For this stuﬁy, variables. were defined—gs,specific combinationd of

succeSSive frames, allow1ng for the identification of sequences of both.

g

-

con%ﬁﬁuoué\@nd briefly interrupted interpersonal interactions. An average

3 -

flvermlnute frequency for, each variable was computed for each child by summing
Ry .

\
the total\number of occurrencegs of a particular combination of frames,

.~ . -

and dividing this sum by the total number of OPs for that ‘child. While -

-~

H'acceptable inter-observer reliabilities have been reported (Stallings,

%

1975), alpha‘reliabilitiés (dsing oP freduencies as items) for individual.

variables created for this study were relatively low (Tables 1 and 2).

Two sets of variables were defined: 'L% Disequilibrating Sogiai Inter1
actions, capego;ized as INI%IATIONS by the child, énd‘QUESTIONINGoor
ELABORATION by the conbersantt(Table 1). Seven of these variables with averége
frequencies less than .10 (less than seven occurrences expehted in ® 6-hour day)

or with skewness ;;;;EIbients above 4.00 were discarded. Five variables in the

three "disequilibrating" categories were retained for further use.

-

10 - ‘ -




¢

.brating variables not included in subsequent analyses due to low *frequencies

-

N, . . .
A comparison set of 8-'Ceneral Social Interactions was constructed, iden-

tifying only the people interacting (adult, focus cﬂild, or different child),
3 . ‘ . - .

‘the direction of the interaction (e.g., adult to focus child, or vice versa),
?

and wheth?r or not the interaction was verbal (Table 2). All of these vari-

ables were designed to exclude occurrences of the five Disequilibrating

variables. Three of the Geheral variables were discarded, using the criteria

describeé/fpr\the previous set, leaving five variables for subsequent analysis.
- ’ v

No variables in either set included interactions associated with misbehavior.

( -

" RESULTS : e

c. ’
Tables 1 and 2 contain the alpha reliabilities for the variables, mean

frequencies and standard deviations, and simple correlation matrices for the

—

Diégquilibfating and General Social Interaction sets. §eveﬁjof the Disequili-
© <, N

¢
t

. N $ 3 <«
«~r high skewness coefficients were: '"Adult extended questioning-of “focus child,"
L4 ’ A .

. .

"Adult responding to focus child's question with a question," "Adult asking

opeﬁ;ended question to focus child," "Focus child verbally resbonding to
T A ‘ - ~ v

questior from different child," . "Different child elaborating fobus child's

statement,'" "Adult questionipf group then elaborating focus child's response,"

and ”Ad91t elabg}ating focus chilé's énswer”\(Téble‘}). Of those ’
retaiﬁed, "Focus child initiaéing interéctién with aéulg" wa's the most frét
quert, followea by "Adult questioning focus c¢hild" and "Focus child'ver?ally
}esponding to adult question." The "elaboration" v;;iéble was least freqdént.

In the General set (Table 2), the three va?iabies discarded we;e'all

- .

noriverbal interactions: '"Adult to fogus child," "Focus child to different
' . » L4

. - .
child,”" and "Different child to focus child." Consistent with, the inglusivq

nature of the definitions of these variabkes, the five remaining General

variables'had‘frequegcies higher ¥han those of the Diseqyiiibrating set,

. N . ) ‘

~ -1
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\

with "Focus child to adult," verbal and nonverbal; interactions‘most freQUent,
and "Focus child to different child, verbal' least frequent. Conservation'

: X . . .
Total Score means were 6.01 (s.d. 2.62) in 1975 and 10135'(s.d. 4,30) in 1976,

- e - -
<

with mean Conservation Change equal to 4,34 (s.d. 4.20). - '

v
.

. é - , )
Two analytit approaches were considered: «(1) Steﬁmise multiple re-

« t. A .
gressions of social interaction frequencies onto conservation.change scores;
. ’ . . ' ~ ' N

{2) Stepwise multiple regressions of social interaction frequencieé onto 1976,

-

conservation total scores with 1975 conservation totals parted-out. The first.

. ]
'
" I'd

provides for,a direct measurg” of rate of development, but “confounds rate of

-

change with scoreg at the first time point since the two are negatively cor-

related (Lord' 1958 Lronpach & Furby, ]970) The second avoids the negative cor-

relatlon problem, but requires a number of addltional statlstlcal and loglcal -
A\ d

assumptions. One such assumption is that‘the legltlmate contribution to the:

“

‘ : S . . 0
second time point scores, méoe'by social interactions, is independent of

) - : \ .
N I3 . * - - - ' .“
time point one scores.. This is clearly .at 'odds with a Piagetian: structural
— . [ . < B . .
approach in which init cognitive levels detérmine'whicﬁ social interactiohs :
N - . - 4‘ .‘ ) .» - .

are causal influence§ on¥ subsequent change. To determine wﬁether the "inde—

v

pendence' *assumption waé"in fact, Lnappropniate g prellmépary comparison of

sotial 1n£gggction frequencies was made for six gro f childten (Tables 3

3

and 4)‘ Chlldré"who were-xlb preoperational in 1975 ‘and remained preopera—

tional in 1976 (PP), (2) preoperatlonal in 1975 and transitional in 1976 (__)

+ -
-

(3) preoberational in 1975 and concrete operat%onal in 1976 (PC), (4) TT (5) TIC;

and (§) concrﬁte operational in 1975 atd 1976 (€C) (not included in the samgie T

-~

' '

- of 74 preoperational and transitional children, hut selected from. those remain-

AN 4

Bing in the original group of 165 randomly sampled children) Table 3 presents the

results of five one-way ANOVAs using Disequilibrating Social Intenactlons. While
-~ *» -
the wide_variation in samp]e gizes precluﬁes definitive interpretat}png,,resultg sug-

i

<




”
. ¢ B B ' . \
-,

- gest that ﬁor'ﬁﬁe threce Disequilibrating Social Interactions which varied signifi-

- ’ ¢

»

cantly among the groups, the PC group-obtained the highest mean frq%gfucies,‘with

L

. low¥r medns for the PP and PT groups. Table 4 shows similar resulfs forlthéﬂn

. two General SociE% Ihteraéfion svariables which distinguished among the groupy,

+

with relatively high PT and PC means. Although a negative correlation between
N t = . P . \

. 7 'Conservatiérd Change and 1975 Conservation Total scores was found (-.41, N=74),"

- .

. the' results in ‘Tables 3 and 4 suggest that preoperationdl children who changed
R \ ' .

s

most (PC). were more likely to participate in the relevant social interactions °

’\\Xthan either low-change preoperational children or transitiohal add concrete

b, “ - .t
- N S

;Bﬁétagionaliqhildreg. . By implication, this negative correlation can be Y

‘Q_. . ~

-~

attributed, in part, to the influence of social interactions. Thus, to adjust
¥ 1976 conservation scores. for the variance contributed by 1975 conservation

scores, would also inappropriately reduce variance contributed by social
) » N . y
interaction frequencies. * v S "

N
N

Two stepwise multiple regression an%lyses, tfeating'the,loksdéial inter-

. ' +
action frequencies as predictors, were applied to the conservation change

IS

scores of the 74 children classified as preoperational or transitignal in'

1975, the first, time point, (minimum acceptable F-ratio to enter was .001;

\

4 ..tolerance was .001). The first forcéd the set of five Disequilibrating Social

-~

Interactions to enter before the five fGeneral Social Interactions (Table 5)« In (‘

"the second regression, this hierarchical ordering of the two sets of varfables

’ %‘ .

e

-

was reversed (Table 6).
> ! ' g

Table 5 shows that by themselves, the Disequilibrating Social Interactions )

yielded a multiple correlation (R) of .36, significant for the contribution ’ |
\

of four of the five variables. The.variable "Focus child verbally responding

i to adult gquestion' was highly Ebr;elated with "@dulp questioning‘focus N

child" (T’ 1) and thus failed to gontributei to R. In theé\ context o‘f. the
. * . Q N

ERIC 13 - !




&
.

<

“-entire set of variables, those which contributed most to R, as determined by

standardized beta weights, were "Focus child initiating interaction with
adult", weighted positively; and "Focus child initiating interaction with -

different child", negatively weighted. With the contributiQPs of all v

Disequilibrating Social "Interactions parted-out, two General Sotial Inter-

actions contributed to R: '"Focus child 'to adult interactions, nonverbal,"

. R N ) A .
positively weighted, and "Adult to focus child interactions, verbal," .
negatively weighted. Qg-the entry of the latter, a significant R of .43 -7

was obtained. The variable "Focus child to adult interactions, verhal' was
- . . 3 ! . :
dot entered since the F-to-enter criterion was not satisPied*

.

Whén cons%dered as a set, General Social Inte;actions.produced é
siggificant R of +33 for three of the five variables enter;ad (Taple 6). Two variables
produc;d éignificant Betas: '"'Focus child cO:;dultlinteractions, nonverbal"
(positiveiy Qeighted)'anﬁ "Adult to ;ocus child interactiongl verbal"

(negati&ely weighted). Because the 'Variable "Different child to focus child

v

interactions, verbal" was highly correlgted to "Focus child to different.child

interactions, verbal" (Table 2), the contribution of the former was arti-

Ficially diminished. The two Disequilibrating Social Interaction variables,

L] » A} '
cited earlier, continued to contribute to R following the entry of all

”General”’&ariables. < : .

l

’ Combarisén of the three significant R's (four Disequilibrating variables

s

’

[.36] Table 5; three General variables [.33], Table 6; and seven "combined"

’

- 4
variables [.43], Table 6), using a distribution of percentage points of the

éample multiple’ correlation ceéfficxiii;j?eg, 1972) showed no significant

‘differences apong them.l -,




i

. / S
actdons also contributed to conservation change with e, significant differ¥ence

of the child's statements were ineffectual.

13

\ DTRCUSS TON

~

These results provide tentative evidence that spontaneously occurring
r . .

‘diéequilibrating social interactions moderately contribute to the development

of concrete operational physical concepts. iﬁhe General Social Inter-

. 4

between the multiple correlations of the two sets. ~

™~
* - ’ \\
Withinh the set of Disequilibrating Social Interactions (Table‘ﬁ%ikwhile
- S é , ,

an Initiation to an adult enhanced cognitive .development, Initiation to

different child had an opposite effect. Adults' Questioning and Elaborations
- >

!

-

For the set of éeneral Social Interactions (Table 6), adult-to-child

verbal'interactiohs, defined so as to exclude uestioning and Elaborations,

inhibited cognitide.change. Although not strongly weighted, the significant

: ?

negative first-order correlation produced by the child-to-different child verbal

. . , : ‘ . 3 . .
interaction variable suggested that it also inhibited conseryatlon change.

Only child-to-adult nonverbal interactions. contributed positively to conser-

* ’ A

vation change. . 4

. : \
. In general, child-different childLjnteractions either inhibited or n

. hd

failed to contribute to conservation whange, while child-initiated interactions with
N

N -

"adults moderately contributed. The failure of the General variable "Focus child to
) N

- .

adult, verbal", to cerrelate with conservation change also suggests that Initia-

tions, which were excluded from this variable play an important role in
* i

child-adult interactions. The positive contribution of nonverbal child-to-
adult interactions was unanticipated and deserves further study. Since this

variable did not exclude Initiations, it is possible that Initiations played

a major role here as well. The positive contribution of one-to-one adult-
. .

child interactions, in general, and verbal in#tiatives by children, in particular,

’

N N '

15 .
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has also been. identified by Stallings {1975), whose study inciuded correla-

. . ™\ S .
tions between the Raven's Coloured Progressive Matrices:classroom averages

of first and third grade children and a number of classroom characteristiq

Several factors may have Operatea to reduce the magn{tude of‘corréla
N '
generated by Disequilibrating variables, to increase that generated bx General

variables, and to attenuate the R's in both sets_ of variables. First/ the

definitional specificity of the Disequilibrating variables=was ratherscrude,

..

tunity to infer and challenge the child's preopgrapiQnai goals. Because the

{\\;?isequilibrating" variables were only potentially disequilibrating, the

~

nterpretation of these results as support for the role of disequilibrating
|

~

-social interactions rests on a subjective probability value, assigned to

\ . .
"Disequilibrating" variables, which is higher than that assigned to "General"

variables. Future definitions of social interactions might incorporate the

intentigng of the conversant. Setvond, a number of poteﬁtially disequilibratiﬁg

social interactions which were defined for inclusion in the study simply did

not occur in the classrooms obgpfved (Taﬁie 1}. The failure of several
A

«

Questioning and Elaboration.interactions to occur suggests' that those that

did occur frequently enough to be analyzed may not have been adequate indices

.

of interactions intended to be disequilibrating. Long—tefm.expefimental manipu-
lations of Questioning and flaboration strategies'could resolve this issue.
Third, while the alpha reliabilities of both General and D{sequilibrating

variablesxwerq equally low, a definitional analysis of the. General Social

Interaction variables suggests that inter-judge reliabilities for these

variableé, had they beenh assessed, wo@ld have been higher than for the

more specifically defined Disequilibratins variables. Fourth,\\ho low relia-
a3

bilities of social interaction variables and marginal r%i&ahility of the

[ . [

16

since no variable determined whether in fact the converdant had used the oppor-
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conservation ﬁnange scale had an attenuating eFfect on all correlations (Lord,-

1958).

s

was judged to be 1napproprlate. Flnally, it is possible that 20-25 minutes

-

of observation of each child,in the sprlng of 1975 was not representative of the
child's social inte;actlons through the spring of 1976 the ¥Bllowing school

year. Because all soclal 1nteract10n varidbles were chlld—focused, he

Al

assumption that' frequencres in one séhool year were similar to those during the

fellowing year would seem reasonable. However, repeaéed observations and

assessment of changé over a single school year would\provide a test of this

assumption,
<«

The finding,of moderate corredations despite mitigating qualifications

suggests that social experiences, particularly those involving interactions

¢

Initiated by the child, may influence cognitive developmenta} rates.
A -

, While:
€t was hypothesized that Inltlgtions provide opportunities for inferences
of the child's goals which can then be challenged via Questions and_Elabora—

tions, the lack of effect of the latter two are problematical in light of

.

the positive e%fect of Initiation alone. It would appear that eitherﬂIniti—

" ation itself functions as an opportunity for conflict resolution (equilibration)

or it functions as an opportunity for conflict production (disequilibration).

‘

The finding that Inatiations to adults facilitate development while Initi-
. ’}
ations to other children inhibits it. suggests, however, that the social ?o;e

»

of the conversant may Yetermine the qualities of Initiations nade by the child.
N LN
An alternative interpretation is that Questioning and Elaboration by
the conversant as defined here, do not represent opportunities for disequili-

Bration, but that other statements or actions by the conversant, as yet .un-
, 3 ) \ '
specified, do promote disequilibration. 1In this framework, the low or

.

negative contribut%gnﬁ of child-different child interactions may underscore

N

- R |

i
RPN e 2

A st;ttsttcal correction baeed on alrha reliablllty coefflcients, however,




as
:kiu':;,, .
‘-?e» &
O t e

. 5 “{ )
the importance of the role that the conversant plays in' {nferring goals

and presenting conflicts. A number of training studies suggest that cognitive

. ’
s*

deveiopment is ‘'most likely to be facilitated when ‘the preoperational or
transitional child interacts with a person mote developéd than‘hiﬂmelf-q
" »

(Kuhn, 1972; Miller & Brownell, 1975; Murray, 1972; Silverman d;Geiringer,
i . : ‘

1973; Silverman & Stone, 1972; Turiel; 1955). Most relevant to this re-

v

search, Miller & Brownell (1975) found that when conservers paired,wfth

. - M 1 > AY
non-conserveis vere presented with conservation problems, conservers ‘were
. [ t v I’
- . rd

mare likely to "counter the other' and to "move'or suggest moving the
stimulus"--both potentially disequilibrating for the preoperational child. -
To the extent' that child-different child interactions reflect encounters be-

» . / L4
tween preoperational children who can not infer (and thereby challenge)

-\\%each other's intents, disequilibration is unlikely to occur. 'In fact, en-

couhters among preopérational chiiﬁrgn, unable to mutually adjusf.viewpoidés, )
may even have served to confirm preoperational copcepts.' Whether th%s is the
case should Eé determined experimentélly.
3 ' | .

Conclusion . ) ’

The results, of this study suggest that s;ecific Jisequflibrating social
interactions, when they occur, fae{litate:§evelopmept fr?m the Rreopérational
and transitional levels of thought and tﬁét in schoollcléssrooms (even those in

1
d dfsequilibrating,interactions for other children.

§
Preoperational social intéractions, partiqularly involving gpontaneous
inftiations by children to adults in a classro@m,environment, do COnté;bute

to the development of concrete operational physical experience. Whether one

accepts that the causal mechanism is “disequilibration' acting on preopera-

which "Piagetian" teaéhing methods are encouraged) children provide virtually no



tional experience, and that the effect of social interactions is not limited

eora s

* just made. ) ‘ <: R

.
. Y

. \
to the school environyéag is dependent on thé valigity of the interpretations

: - This sLudy has two implications: one chiefly theoretical, the ;tﬁer

-

A} ’ s
‘applied. While the study focused only on a handful of American schodl children

. s A i .
in their classrooms, the analysis is limited neither to teachers nor to

“ ' ’

western culture. Home-environment: and cross—-cultural extensions of this

L e :
approach to defining causal social interactions relevant to preoperational
-~ : e
s 7 b
children may allow for definitions of cultural-erd subcultural environments

r \
.which fit with the Piagetian structuralist approach.

¥

The implicaglgns for schooling are twofold. Possibly one of the most

startling findings is that so manyrbotentially disequilib%ating interactions

( either rarely occur (elaborations by adults) or fail to promote cognitive growth

. - y .
' despite frequent occurrences (questioning by.adults). Related to this obser=

vation is thé-pontribution which such research can make in formulating the

f I3
. -

ways classrooms shouid look. The theory ‘which generated the set of "dis-

- equilibrating" social interactions has the value of proposing that social inter-

. actions which did not occur may be positive }nfluences as well. Thét is,
t /

N . in contrast to the ad hoc generating of a "shopping list™ of variables, npt.

4

uncommon in many schooling studies, this theoretical approach has supplied

hints as to what sorts of interactions are missing 1n.classroom§. Whether,

in fact’, these intéractiong;do promote cognitive development needs further
. . . -

systematic examination.

.
N .

D{ | - 19 .. « | a
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Aruitoxt provided by Eic:

A

~ . . .

1 R . , . AN ) p
Although the-regyression of social interaction fregfincies onto 1976 con-
servation, adiustéd for variance shared with 1975 conservation, was deemed

= imappropriate, twa analys

~» the sake of compdrison.

es simflar to those just reported, were done for
The correlation between 1975 and 1976 conservation

totals was .25 €p <

.05).

The final R fo

r the "Disequilibrating' set was

ERIC

.28, F (5, 68) =1.12, p > .10; R = .31; F (5,68) = 1.47, p > .10 for the
‘"General set. The onlv siqni{icant R's eenerated were for the first variable
to enter thg,”bisequi]ibratiné' regression '"Focus child initiating interaction
with different child," (nepatively weighted), and for both sets combined,

R =38, F (10, 63) = 1.09, v < .10. 1In each set significant beta weishts were
cenerated by the same variables involved in the change score analyses. Except
for reductions in the magnitudes of correlation, no’substantive differences

were ‘found between analyses incorporatine change scores and those involving T4
residuals: @

>

> <

2N

,

e

4

s
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»>




bl

-, . '
™ - . TABLE 1 ' .
, ..Disequilibrating Social' Interactions . ‘ .
[ 4 -y - 2
\.; P i . . o v & * ) -
. _ . : N Correlation
- * . CC s * ‘u
. . ’
. . - - A §
o E
' - w U
. > o fu}
! } - ! O - . o
{ - * < a ‘ < o
@ i - ‘ . N w
- = e} e} It e}
° ' . v o o, o 8]
' - ’ o e ! . . - . -,
. £ R ") o -y o)
. ‘ Ll - ‘4 1] [
FooW = o 9] Y —
' ' o . — 6’ o - o H o
. Variable , : —,— Alpha X- ST.% o . © < O «
. - - . A3 . 0
* . INITIATION ‘ . : - 5T .
Focus child initiating- 1nteraet10n w1t§\ RN %5 h ’
< adult ) ) ; .67 .90 - " 71.01 .31% .36%  L37% .27%
. . Focus child initidting interaction with . : . ' o
different child . - . .51 © .35 .55 .03 -.02 .05
' QUESTION : . T - ) Tt
-~ - H ~ 6
. ’Adult: questioning child | . .52 797 92 . . .98%  ,30%
- < 4 . . M .
. // Focus. child verbally respondiﬂg to adult . ) i
./' question (with ‘possible interruption) -,}ﬁQ' .66 1 T.83 ¢ . ~ . . 30%
¥ | ELABORATION i o g .
i ) . ‘ ST = - .
. { Adult elaborating focus child's statement ’ '
} (with possible interruption) .47 .12 .24 ' "
" ‘ TN L
N=74 . , -
p<.05 D
2
) : ' 4 , : .
. . . v - *
21 ' CoeEe
-4 - » -\__\:;\‘:ﬁ‘\
- 4 - L -
.
! 2 « ~— N‘a\qit»n




~ . . o e
Variable . . ' X S. D.
/ : : i . . —
- DISCARDED VARIABLES =~ - : RN
S g . : ) \
Adult extended questioning of "focus child - R
(at least 2 questions in 5 frames)t .53 196
. . T ’ ¢
o Adult respd%d{;g to focus child's question 5 TS
; with a question (with possible intterrup- .

tion) . .06 .11

hildt .09 .48

?dult asking open-ended question to focus .

from different child (with possible\i?ter~'

Focus child verbally responding to question :
ruption) ¢ A7

.14

; .
Different child elaborating focus child"s
statement (with possible interruption) " L04 @ .09

Adult questioning group then elaborating ¢ ,

focus child's responge_(with possible e L0

interruption) ° - 7 .02 06

. " Adult elaborating focus child's ansuer .
‘ (with. possible interruptigg}/ . .04 11

5

-

Tskewness > 4.0 s

¥




' "TABLE 2
: . GCeneral Social.Interactions “
. Correlation
o é . . “ :.\‘
[ ' . o . s . F-R
IR S SR
) 0 > o > 'H“‘
‘ >¢ e i > e
-~ - (S ~ O’
* - < < = O, B
- “ e
0 o) o o
‘ & 4J 44 - 8 +J
Variable Alpha X S.D. = = 4 < =
L N -
Focus child to adult, verbal A 1.82° . 1,74 26%~ .02 4T .08
Focus child to adult, nonverbal .40 2.09 .‘.. 2,77 -.11 / 46% =05
Focus child to different child, verbal .12 .96 .96 . .10 . 82%
Kdult to focus child, verbal = 40 1.1 1.27 ’ .08 .
” . , #
Different child to focus c%verbal .45 1.06 1.16 - -
DISCARDED VARTABLES | . N
ki
_ Adult to focus child, nonverbal® " .03 N1l - . - .
Fécus‘ child to different chilé, nonverbalt .32 .PGQ
™ . - \ .
Different child to focus child, nonverbalt .03 .13 \ . ©
\ 2 . .
. R ¢
N=7'4 v * * . .
* ' } ' ' ‘ *
T skewness > 4,0 | ] : . ' C ) -—
¥ . .
a ’ » f €
24 . : N . ,




N TABLE 3 ' N

Conservation Change GroupseCompared on'Disequiiibrating Social Inté:actions

: 1975 P~ P P T . T c
1976 P T c T c C
Variable ' M s.d. M g.d. M s.d. M s.d. M s.d. M s.d. F(5,159)
,_\ . M ]
' INITIATION
., C initiating to A .90 (.89) 1.12(1.17) 1.62(L77) .74 (.73) .68 (.70) .48 (.57) 4.61%
’ C initiating to DC 30 (.42) .55 (.58) .25 (.49) .50 (J98) .24 (.33) .31 (.61) .68
QUESTIONING o :
A questioning C 67 (.64) .67 (.66) 1.43(L.87) 1.03(.67) -.59 (.61) .42 (.50) 4.79%

C responding to A question .51 (.49) .55 (.49) 1.28(1.69) .88 (.68) .48 (.56) .35 (L6D— 5.19%

v

ELABORATION ] ' ) '
A elaborating C étateménﬁ > .03 (.08) .08 (.14) .09 (.18) .07 (.14) .14 (.28) .07 (.15): .86

N : 6 10 10 12 32 86 -

*

p < .05 -

/
%
f




; TABLE 4

Conservatioq Change Groups Compared on General Secial Interactions

4

O ) 1975 P P P T T c
) 1976 p T C T C C
Variable M s.d. M s.d. M s.d M s.d M s.d M s.d F(5,150)
. 7
C to A, verbal 1.28(L71) 3.35(3.00) 2.27(1.92) 1,85(1.40) 1.42(185) 1.20(1.15) 5.84%
4 - , o .
C to A, nonverbal 1.78(L42) 1.60(2.03) 3.67(4.94) 1.73(1.94) 2.07(2.66) 1.78(1.81) 1.28
- * PN -
C to.DC, verbal . .57(.37) 1.24(L17) .68(.57) 1.40(1.40) ..74(.72)  .87(1.03) 1.27
‘A to C, verbal - 2.04(1.52) 1.89(1.76) 2.30(1.54) 1.67(1.19) 1.23(.93) 1.21(L13).  2.53%
DC to C, verbal .84(.48) 1.66(1.86) .82(.67) 1.47(1.40). .76(.93)  .92(1.32) - 1.23
- v N d l
N : 6 .. 1o 10 12 32 86
* ¢ ‘
p < .05 .
! N \
A\ ,) . ~
4
»
_ 3

-




: TABLE¥5 : o

Mult:"Lple Regression: Prediction of Conservation Change from
o Disequilibrating Sqcial Interattions ot

' : \ ‘/ g \ Multiple
. . Simple Multiple \ . * Bega N R
_Variable r R Beta F-ratio _F-ratio
\ « 1
DISEQUILIBRATING , o .
C initiating to DC -.23% .23 =22 2.28% %C93*
C initiating to A ° .19 .36 .33 . 5. 09% 5.0 X
A questioning C .15 136 .18 , .09 3,47%
A elaborating C statement . .04 2 .36 . -.10 .66 , 2.59%
" C responding to .A.question .16 .36 -.08 ‘ .02 , 2.05
GENERAL ’
C to A, nonverbal 24% | .39 22 . 2.48% 1.97
A to C, verbal .04 ‘ .43 —.24 2.29% . 2.12%
C to DC, verbal -, 24% Ah T =12 * .32 1.94
DC to C, verbal . -.17" b4 .01 . .00 . 1.70 . n
C to.A verbal _ . .09 not entered ' -
o . . 5
(Y intercept = 4.54) . - !
] - - .
N=74 s € . ¢ . .
* 4 . - »
p <.05 g '
',) . " s ,
‘ : ' ' s
30 , . . By
. - 31 -
. %




¢

Multiple Regression: Predictiort of Conservation Change from
General Social Interactionms - ‘

~

Fi

~

‘TABLE 6

h)

-

' \ ' . = Multiple
B . Simple Multiple Beta R
Variable ¥ [; - r R Beta F-ratio F-ratio
o \T . ) { \
GENERAL v . "
C to A, nonverbal f 24% .24 *.22 2.44% 4,50%
| C to DC, verbal ' - 24% .33 -.12 .30 4,18%
A to G, verbal .04 .33 ~-.24 2.19% 2,80%
' C to A, verbal . .09 .33 .00 .00 2.13
‘ . » " * .
DC to C, verbal ~.17 .33 .01 .00 1.69
'*}  DISEQUILIBRATING
. /
C injtiating to A .19 y .39 .33, - 4,76% - 1.99 __
C initiating to DC -, 23% 43 =22 . 2.24% 2.10%
A elaborating C statement .04 T3 -.10 .62 1.86
A questioning C .15 b4 .18 .08 1.69
C responding to A question “Ui16 A ~-.08 -..02 1.50
\\ - {
(Y intercept = 4.53) N
N=74
. .
p <.05 -
. A \ .
. R L
’. .
: 33
32 :
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