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Vclassification). Normative longitudinal ;nd cross—sectionni analyses
. ’

_cern in this research was the assessment of éFIigremfs thought prccecses .

. rather than,the accumulation of pass/fall data. ’ \
» ‘l - . i .

& »
,  Abstract

. 3

This research represents a dire;? atqémpt to integrate developmental

theory wi;p the morecapplied fieid‘o

Al

educatioh in orhe; to achieve a

ﬁqre thorough uﬁderstandipg of’ each. The study h;d two major foci:

(1)‘Fo develop, implemenf, an& evalﬁate an experimen;al‘preschool educa-
tion program based‘on Piaget's theo;; of cognitive development, and (2) to
examine Piaget's theoretical assumptions and postulated cognitive debelop-z
meptal trends for a two-year périod of the preoperational substage. Aspects.
of cross-sectional and longitudinal designs were incorporated into the pre-
testing and posttesting of two successive and ov7m—lapping waves of ex-

-

pipdmental and control group populations of preschool children over a o
2 * / -
period of three ‘years. ’ . \ '
A core group of 48 subjects, aged 3-5 years, remained with the project
- 3 '

. o '
for the full two-year periods desired for each wave. The subjects were

evaluated using two standardized measures (Peabody Picture Vocabulary Test

and RAVEN Coloured Progressive Matrices) and a répresentdtive battery

" of eight Piagetian tasks. The differences in developmental pafterns

-

“ ~
between the experimental and control groups were examined with tasks in the
! LI .

areas of seriation, classification, transitivity, conservation, measure- N

ment, class inclusion, and two matrix tasks (double seriation and cgéss-

- £
- »

were utilized to examine within the general area of the acquisition of

. ; . G ’ - xR
cognitive abilities, within-stage intraindividual performance correspondenes,

avelopmental sequences in task performances, experimental/control group

[] ,J ! ¢ .
corparisons, and sex differences in task performance. 9f particular con- .
. , \

r

N

%

, ) : viti ) ,

ol . - "!f‘af;gg i i : \
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The experimental group attended a program which. included a teacher

education component and a framework for curriculum decisions guided by

nine principles p¥rovided by Piagetian theory. It focused on the opera—
4
tions of seriation, classification, number, and spatio-temporal relations p
. .
in a wide varietv of spontaneous, yet integrated, experiences. Integrated

f
. »

experiences, here, refer to whatlb?lwill, and Strauss claim lead to optimel
development of lopical operations--that is, the development of opera{ions

in conjunction and collaboration ag part %f a total structure rather than

in isolation. The control group attended a conventional preschool program.

'

Cross-sectional analyses using the Goodman-Kruskal gamma statistic
indicated no outstanding differences between the performances of the

experimental and control groups. longitudinal analyses using the gamma

v

stotistic revealed significant gains on several of the Plagetian tasks

and ,subtasks for each group. In general, normative analyses indicated typlcal

performance patterns'for threeﬁand five year old subjects with a notable

3 3

degree of ijdividual difference in\patt%rn;\of performance and abcnlute
4 - ’*1 ‘l" N
level of performarce. T-test compariso%sﬂof the non-~Piagetian measures,
v ’% X
pre to posttest,‘revealed significant gains for all subjects on the PPVT

and only for the Wave 2 control group on the Raven CPM.
. . .@t
An analysis of within-stage correspondence, within and across concept

- '

. A
domains, indicated a notable lack of synchrony with many individual patterns
~ . ’ ¢ .

Ievealed in both the experimental and the control groups. These results
~

are sUpportfve of previous work of Wohlwill, Flavell, and Turiel which
suggests that a high degree of'structural mix in response patterns couild
be expected during the transitional preoperational period. Pretest

‘/
responses often clustered Gn the Stage 1 response‘?ategory while posttest



LY
]

responses were generally spread across all rgéponse catego;ies (i.e., Sfages
I, II, and III with associated substages), Sex differe;ces were EOUnd'for:
the noﬁ?Pi;getian measures but were notably absent in the Piagetiaﬂ measures.

A time-lag analysis was‘pefformed to reyeai any evidence of causal linkages
from pérfdrmance on one task at the pretest to another task at ghe posttegt.
Very few of these comparisons were gatistically signiéicant. However, very
different predictabliliéy patterns vere found for the experimental and the .
control groups. This factor makes unequivocal inferences aboug Qredictabili;y
for the present treatmeng conditions during the preoperaticnal period tenuous. .
In cénclusion, although'Piagetien theory provided a very workable ani

stimulating foundation for a preschool curriculum, program effects 1n,thi§

reéearch were greatly overshadowed by the large amount of individual varia-

tion in the rate and séquence of cognitive developmental acquisitions iq‘b

the preoperational stage.’ The almost complete asynchrony evidenced in the
development of v&rious opérations‘assuredly brings into question those
interprctatiqhs of Piagetian theory which depend on s&nchronous emergence

and cohesive, well integrated structures at all stages of development.

-

/7 \
This teseuarch suggests that regardless of how synchronous'ly operations

.

Heveloq in later stages, they follow a more diverse pat:ern in the pre- -

operational stage.



. . ] ¢
asvects representative of preope;ational thought which make g@ difficulf/_ AN

- ) I. INTRODUCTION C ‘ ! r

The period of developnent betweeh ages two .to seven or eight yearé
. / . d
. N t N N .
is called the period of preoperational thought by Piaget. Thare -are several

for tﬁé child to function logice}ly. These 1diosyncrasies necesearily ' “\;
determine the types of expertences which.can be expected'to be beneficial/

fof the preoﬁerational child. Knowledge of the cogniti;e strgcturee of the . \
young child and of the processes or oeerétions which are‘the structural -

[l

underpinnings of the succepsful grasp. of ‘typical subject matter sﬁould
. . ‘) .V

makes possible the formation of a learning environment which is e§§eetivc B

4

in helping to promote the further construction of operational abilities

by the child. The’develobment and evaiuation of such an enyironment has’

' -

been an integral part of thils research, ‘ .o
- “ . -' . M v
% The cverational abilities of classification, seriation, mEasurement,

tréwsltivity, and conservation are becoming increasingly 9rganized and

operable during tve preopcrational period Fleyell® (1963) characterizes

‘Q ¢ >

tbis cbange from the beWinnin" of the preoperational period to the latter

4

part,as a time when rigid §tatic, and°irreversib1e structures typich in
. - "

the early part of the periocd begin to become more flexible, mobile, decentaral, ‘) s

.

and reversible. One of the most stri?ing aspects of preopetaticnal thought

. . . ~
39 that it is nonreversible. An examgze of ‘this:aspect }s that the child v - ‘
doces not have the co rvation abilities whlch Piaget states are nececsary
<for logical tﬁpught.niébnservetion may be defined as t7e abllity of an irgi-~ .
viduzl te be aware oﬁ the in%ariant‘properties,or attributes, of oﬂjects cv
\situarfons deepite irte}evaﬁt'tréhsformationeﬂ & "o y ’i
Gharaeteristically, the chiid z% the beginﬁiqg Jf this period jsfiea:m?- b
ing to'use language‘tp represe@t objpct; and events.'iuental.gymbo]s enablie 1//—
i'm to recall things which are ﬂot-in hisbim@cﬂlete environ;en;. 33 .
. . - . :

* N » . '
Al ‘ P .
1s of T m'sled Ly the way thufgs appsar ac any given homent.
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centfation includes the tendency to focus on bn}y one attribute of an object

at one time, e.g., on height without éjnsidering width, rather than coordinating
the variables. Usually, thg variable which the child tenters oﬁJgtands out

. < . e .
. Visually. Because he cannot coordinate more than one variable, he canmot

-

understand the principle of conservation (invariance in éhe face of ir-

relcvanf'perceptual change), The child does not yet have the internal

~~

¥§ystem of regulations which can compensate internally for external changes
’ s

) (Furth, 1969). Very often the preoperational child.whilé'ébééfﬁlmg*a

e » >

. . . 3
sequence of change will focus only on a particular state in the transforma-

tion rather than on the process itself. Though the preoperational child

may realize that reversibility of actions ié possible, mental actions cannot

yet compensate for apparent discrepancies in the perceived information

(Ginsburg % Opper, 1969).

3

The child éﬁ this stage 1s also what Piaget describes as egocentric,
; L

fi&ding it difficult to understand that other peoble may view things
differently than he doeé. Hé\relieséon his qwn immediate perception, ignorinz
hoth hie owvm previouskperceptions and the varying perceptions of others.

Thils 1s true in the understanding of the interésts, needs, roles, and feelw

H

ings of others as well. CGradually, the preoperational child becomes less

R ‘,", R |
"oilous a dynamilc prccess rather than a static state, and is gble to re-

:

~ers2 the direction of nis thinking. At this point,' he begins to form s

®

-

orzanized and integrated systems of operations with which he can dealgwizh
ti:z world.
The present research examines the development of these systems. Of

primary consideration was vhat kinds of experiences are impor& for

2 s

ERIC

cognitive growth and in‘wha! manner dces experience in a program. derivad

.

from Plagetlan theory s frect the changes in the reazoning proccsses cf ti
n

/ ) G0 i Q

¢ L2
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preqpefatiohal child.2 The program which was developed, implemented, and”

evaluated for this research was gﬁided by several principles provided within

Pid

Piagetian ;heory. It focused on the operatiéns of seriation, clas§ification,
. number, and spatié-tempdral relations in a wide variety of spontaneous, vet
integrated, experiences. Emphasis was placed on critical £hinking, in the
sense of simple and reflective abstraction; altefh;tive ways ofgproblem “

solving, individual fhitiation of learning experiences, intellectual honésty,

r o

and appropriate, empathetic, social interaction with peers and adults. The
¢ ° .

use of an integrated curriculum framework implies that tﬁe optimal gpve]op-

N .

ment of logical operations is considered to occur when operations are de-
veloping in conjunetion and collaboration with all other operations as part
of a total structure rather than in isolation (Stxauss, 1972; Vohlwill,

1070). With this approach,-soontanzous experiences, initiated by the ghiid

[}

in an environment of a variety of alternative activities, are considered
mere approprfa;e for fostering cognitive development than the very specific,
teacher directed activities utilized in some programs. Piaget maintains

that the child must actively coastryuct his owm knowledge and that good

-~

. pedagogy must involve presenting the child with situatiqﬁs in which he can

experiment in the broadest sense of the term. " Therefore, one aliternative

to the '‘American question' would be to -help the child establish the prdEessas

or intellectual tools underlying cognitive fﬁnctioning across a wide range

<

of situations, thus, in this manner, expandins the child’s intellectual

potential. 3

Nearly eighty preschool children, age 3 to 5 years, participated in’
this research project which extended\dvér a period of three years. llalf

>f the children took part in the experimental Piagétian program, while

\4
2’

the others attended a conventional preschool program in the community.
A longitudinal pretest-posttest asscssment design oVer a period of Lvo

Al z"»;l ;!

¢



) . \Y ‘ S . Page 4

8

years was employed to determine cognitive developmental trends and the

- *

differential effects of the two preschool settings on children.'s perfor—

i

mances as megsured by two standardized non-Piagetian measures and a battety
B ¢ p . R
of Piagetian tasks. . ¢

Various types of analyses were carried out on the summative evalu-

~
-

ation data to determine normative developmental trends for three and five
year old childgen and cross sectional and longitudinal satteyns in responses
on Piaggtian'and non-Pilagetian measures.’.wﬁen a child‘pe;formé‘on a Plagetian
task battery, his performance 1is inte;preted as beiné indicative of the

structure of his mental operations and, thus, indicative of a ceréain stagn

of development. In addif oﬁ to summativé’eQaluation, the Pilagetian derived

’

curriculum made use of formative evaluation strategies througheut the three
ua g
)

years of the project. This was of uignificant concern due to an empﬁagis
on edqcational innovation and imaginative thinking, continued improvement

of the curriculum\and'teaching metheds, and continued adjustment of the
r
curriculum to the changing needs of the children and teachers.

N 3

Specifically, the present study provides information on cognitive ’

-, \

dzvelopmental changes éccarring during a qu year period of the pre-

L

operational substage for two groups of children aged three to five years.

-~

in addition, assessment vas ﬁade of the effectiveness of a comprehensive

Piagetian preschool program. Durins the three years of the vrésent re-

crarch project the following accomplishments wefg implemented:

1. A coded card file of appréximately 200 specific small group
activi}ies, whic? vere designe& to echance the child‘s éevelcp—

3

ment of thinking processes in the areas of classification, seri4-
-~ tion, number, space, time, measurement, and representation has °

been produced.

2. A list of approxiﬁately 200 conversation topics designed to

1h45
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challenge.young child;en's thinking has beén completed.
3. A set of 55 weeks bf daily curriculumiplans covg%ing‘a:twg year
period has heen gomplg}ed‘;nd implement;d-fpr each of two |
v . successive waves pf.sﬁbjec:s. | N
rogram for teachers who W411 be workiné in

: ) .
a Plagetian classroom has been designed and used. This in¢ludes:

v

4. A teacher education p

-~ . N
a) An intensive 2-3 week workshop for graduate or u§§2r~

graduate credit.

-

b) A 2 semester seminar course for graduate or undergraduate
8 ’

* credit intended to be given in conjunction with practical

experience.
] -

-

c), A program for the practicum with discussion topics,
: ) observation assignments, ;e1f~developmen£ goals, and
provision for vagious kinds of evaluation.
5. Various ;ateriaIs.dealing with methods and techniques implieé by
the éheory for- teaching wereldeveloped"ga supplemegt te#@ materiai.
6. 'A battery of tasks designed to evaluate the dchlopmcntgl changes
associated with the Piagétién curriéﬁlum was developed and refined.
7. A procedure to train testers to administer and score the tack
battery was designed and implemented.
8. An analysis of data for 2 successive waves of chf’%rgﬁ has beén

completed for experimental and control grcups. Each wave remaihed

in the program for 2 years. .

SRUE R R
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II. PREOPERATIONAL CHARACTERISTICS OF MENTAL OPERATIONS
The pperational abilities with which the present study is primarily
cencerned are §eriation, cléssification, transitivity, double seriation,

measurement and conservation. Within each ability there is a characteristic

s -

pattern of development of acduisitibn which can aid the educator in organizing

S

and interpreting experiences for young children. ¥

Seriation--the ability to arrange elements in an ordered series according

_ to changes élong a particular dimension, such as size, color, weight, is

-~

on2 of the operations which develops during the preoperational period. The

typical order of development in seriation as defined by Piaget (1952) is: =
. A -
firct, the child arranges the items into groups of two or three hut cannot

coordinate all eof the items into a single geries. It seemrs at thia roint
that the child has only a global impression of a series of items. Next,

the chiid, by trial and error, arranges and rearranges the items until they

Y

are in a single series but cannot insert a second set of items into the
. .

original series; final%y, the child approaches the task with a systematic me+<is
which konsists of placing the smallest iteém first (or the large;F) and tt~a tie
sm~1lest of those which remain, and sp'on and can also add items to {he—orif’:tl
series., The systematic method finally useq indicates the child understaris th=t
en item can be larger than one other item yet smaller than another which is the
e~gsence of seriation and 'a form of reversibility (Piageé & Inhelder; 1902). -
rind (19€4) replicated Piag%t's original ceriation experiments and’cornfirmed
Plaget's bypothesis of three stages in the developmant of seriationm. Althonﬁh 
this study confirms‘a general sedﬁence of development, it also Jrdicata-
dual departures from tha s2quence--especially w%en.task materials are cons.d-red.
!¢ a the child can coastruct orderings, put two~crderings in one-to-one
correspondence, and conserve the resulting equivalence he has formad anvintegrat-d

o

ard ccmprehensive structuze.

Slegel (1974) questioned whetgg% ther2 actially
37 .

Yooy *
‘I.‘l“’?
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is a "preoperational” stage in ‘the development of seriation because in her .

\

research she found it necessary to look at such young subjecté (age 3 years)

before she found the type of responses associated with the preoperational

. stage. . -
_ Clasj&fication—-An ability to choose criteria and to exhaustively

sort objects 4nto mutuélly exclusive groups is a later ﬁreoperational ability.
N \

True concrete operations in Inhelder énd Piaget's (1964) view of the develop- !
. N ment of classification abilities, however, make use of the additional under-
standing of ‘class inclusion relations. Such relations involve quantitative

compariscns of subcategories to supg,.ordinate categories in a hierarchy.

.

The usual order of developmental acquisition of classificétion abilities

d2f{ined by Piaget (sge Giﬁsburg & Opper, 1969) iéldivided into .three stages. ¥

&

Initially the child is unable to coordinate intensivity (siﬁilarities among

objects)‘with extensivity (the number of objects sharing the similarit§) g0

that his collections are not true classes but rather ‘jumbles'of objects °

.
lacking -a single attyribute common to all the members of the collectien.
' \

.

Latéﬁithe child is ablé to form classes of objects and to create hierarch’~s;

. tat still cannot-u§9 rstand the relationships between parts in the hierarchr.

e might,arfapge a set of blue circles in a group of different colored |

¥

c1™es witho#t comprehending that there must of logical necessity be norcz

circles in—fﬁe set of all circles before him than in the set of blue girclee

2lone. True operational classification ability is said to be present when

6.

the child understands both exhaustive criteria-based sorting and clasa inclu-

~

sion. The lattér‘according to Brainerd (1973) and Hoopar, Siprle, Goldn -a,
cad Swinton (1974) appears after the development of conservation abilities

2nd gererclly in children well into the grade school years. A number cf;

R

' ezaminations of the parallels betwzen classification ard seriation abili:igs
[ e

Lave been made including Lovell, Mitchell, and Everctt's (1962) findfﬁé’cf
. . ~% [ R

ERIC . S ’

@
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L4 .
Bynchrony in the developmenta} patterns of the two areas., Several others,

however, find definite asynchrony. (See Lagatutta, 1970; MaéKa;, Fraser, &

Ross, 1970; Hooper gg‘gl., 1974). Differenees‘in'findings may be heavily

dependent’on,the specific task formade used. >Wohlwill (1968) for example,

has found differences in performance when verbal and pictoral presentations are

A
v

compared. Inhelder and Piaget (1964) have also maintained that the more \ .

‘gbstract a presentation is,  the more difficult the task becomes for the child.

Cross. Classification~--The ability to sort objects on two variables
5\ 4 o s v

» s

simultanepusly, cross classification, is'frequently assessed with a matrix v
task in which rows represene.one variable (e.g., shape) and columns %another

(e.g., color).. In sueh tasks Ehe child may be shown a completed block matrix

'a;d then asked to reproduce'the arrangement‘shown him ‘when all b}ocks have been

removed. Following the reproduction portion of the task, the transposition n

.problem is presented. In this case, the child must‘reconstrucc\a matrix when all
of the blocks have been removed and’one of the corner blocks has been relocated on
the matrix board so as to rotate ihe.arrangenent. Theoretically, cross classifi-
cation ability should emerge in synchrony with class inclusion understandings

' and both should emerge at about the same time as. double seriation abilities
:(Inhelder & Piaget, 1964). Conflicting findings concerning these relationships

have been discussed above. Brainerd (personal communication) has suggested that

the colors used in the classification matrix may be considered by some children

as a continuqus variable along a brightness dimension. It is also possible that
some children see the shape distinctions in a similar fashion with the number
of corners as the continuous dimension. }ndividual differences in task percep-
tion might account for the lack € consistent findings of either synehrony or
asynchronv
A 4
Transitivitz--The ability to distinguigh that A>B and that B = C leads to

another aspect of ordinal relations, namely transitivity. Transitive reasgning

.

RIS 1 4
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allows the child to discern that glven these relationships between A and B and

between B and C, then the rélationship between A and C must be A>C. Piaget,

4

Inhelder, and Szeminska (1960) confirmed that the unde;standing of serial order

LR I

is -prerequisite to transitive understanding of size relationships. This was
further supported by the researéb of Murray and Youniss (1968). Braine (1959),
however, found non-confirming evidence in this regard. Transitivity, in

* Plagetign literature, is considered to be'a measure of inferential reasoning.
. '

Piaget hypothesized that the princ&bles of conservation and transitivity
s / , .
develop simultaneously with respect to a given content area. Lovell find

Ogilvie (1961) found evidence that transitivity preceded gonservation in a study
of conservation of weight‘in the junior school child. Brainerd (1973) and

t

s Toniolo and Hooper (1974) also found thaj/th; development of transitivity
preceded the d%velopmenf of conservation’and clasé inclusion. This is in con- ; -
}rast to the ;revious finding (Smedslund, 1963) that conservation of length
preceded development of trangitivity_of length. Probléms in the relationship of
transitivity to oth;r areas of logical thoughf are compounded by problems in
. the study of transitivity itself. Smedslund (1965, 1963) and Braine (1959,

-

1964), for example, carried 'on a lengthy controversy over the results of
Piaget's work in transifivity, finally agreeing that methodologically adequate
and more relevant data were needed before conclusions could be drawn.

Double seriation--Inhelder and Piaget (1964) predicted that simple seriation

v

and multiple seriatioﬁ appear at approximately the same time. Multiplicative
seriation may be assessed in a matrix’format with series ordered along the ’
horizontal and vertical axes, i.e., t;o as;mmetrical transitive relations _ (
(Inhelder & Piaget, 19€4). Cross sectional studies of development in this area
suggest a sequénce of task performance as follows: firét, a la;k of any trye

seriation--or graphié alignments which could as easily be classes as series;

‘next, the seriation of one of the two variables and the ignoring of the other

/131[‘;‘\’0



seriation format was easier than the cross classification fbrmat.,
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¢

or the attempt to seriate both variables but failure because the two seriations '
are thought of on different planes rather than coordinating them; and finally, N ‘

seriation of both variables simultaneously. Mao&ay, Fraser, and Ross (1910) in- ’

-

vestigated the development of multiple seriation and multiple clas fication,

using a 3 x'3 matrix task,and found the multiple classification tagk to be

passed by a larger percentage of young subjects than was the multiple seriati0n

»

task. The reproductiqn task was also.easier (passed by more subjects at younger

ages) than the transposition task. Using cross sectional data and the percentage

of subjects passing the taslk® at each age tevel, Hooper et al (1974) also found
v ' .

i © . - - . ~ .
evidence to suggest the development of cross classification abilities before the
. \ : ‘

development of double seriation abilities in reproducing a matrix previously

A

séen, In transposing the matrix (reconstructing the matrix when one corner

block has been relocated so as to rotate the display), however, the multiple -

-

Conservation-—Piaget and Inhelder (1969) point out that at the preopera-‘

&

tional level reactions to conservation problems are centered on perceptual or

imagined configurations while at the operatory levels reactions are based on

o

identity or reversibility. Conservation 1s considered to be the beginning of

significantly more complex intellectual activity. This notion of invariance is
’ L

essential to any kind of measurement in the physical world (Lovell & Ogilvie,

' 1960). Piaget maintains’ that conservation ability develops in three distinct

stages: 'first, there is non-conservation in which the child is perceptually’
oriented; then, a period of‘transition when.the child may conserve at one mo-

ment but.is apt to lose the idea the next and usually cannot'verbally explain -
Jbe reasoning; and, finally, &Qe child can conserve and support his conclu~

sions,verbally;= Lovell ang, Ogilvie (1960) confirmed Piaget's hypothesis of
. i T v EN

three stages in the development of conservation abilities. Elkind (1961)

and Uzgiris (1964) found that consetvation of quantity followed Plaget's.

) 1
P T4
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s

‘péstulated developmental sequence of mass, weight, and volume Though the

seipencejo} developmeng seems tobbe supported stimuLus complexity, stimulus
'materials, and task format have been identified as influencing the Variabili

> <

of responses in the transitional phase (see-also Schwartz & Scholnick, 1970;

Murray, 1369; Lovell & Ogilvie, 1961). , ./ - ..

¥

: ’ ‘ C
Piaget seems to consider the three conservation tasks fn the present study,
. " Q

.i.é., number, length, and substance, to be of equivalent difficulty (Wohlwill,
T »

Nk

1971). Bratnerd and Brainerd (1972) found the &amiliar numBer'then quantity

conservation sequence to be much less apparent when explanations were employed
; i ' ’ "

_than when only judgments were empyoyed. " Wohlwill, Devoe, and Fuearo (1971)
hypothesized that conservation abi;ities might“be the hy-product ofhspontaneous
overt activities in which children are relating,stimuli to‘each ather along a
particular dimension. They felt that this ;ipe%ofﬁactivity was common_in the

course of everyday 1i¥e.

o " .

. Measurement--The ability of the child to compare items salong a particular

‘dimension, e. - height, length, area, involves measurement Wohlwill et al.

Y L IR

(1971) labels this process dimensionalization and statessthat once children de-
3 . o

velop ways of relating items in this way they mav be ‘expected to incidentally
recognize the conservation property as it applies to those items '

./
Wohlwill et al (1969) did in fact find evidence that early success on measure-

ment tasks was relateo“to later success in conservation taaks. Measurement

operations»areireferred to as "infra-logical" (Inhelder & Plaget, 1969) be-

cause thev relate to a spatio-temporal level of realit;, that' is,.continuoua

objects, separations, and proximities. Measurement involvee the recognition of‘
° Ve

' v .
the constancy or standardization of the unit as it 1s applied successively to

the whole without overlapping.
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A. Pilagetian Preschool éﬂucation Program
The Piagetian Program'was QUided by %eneral principles drawn from
o N > : ——y * R
Piaget's theory ¢f intellectual development. Implications from these princi- 7

~pie9'trov{<zf a solid foundation for program goais and‘implngQEation. The

followfng principles furnished the framework for the Piagetian preschool ¢

/

<

education program ER{EP).

1. ore than -the mere accumﬁ%atien of facts, intelligencé is the in-

&

corporation of®the given data of experiences into an organized framework. :

It inyolves the individual's ability to organize and adapt through the

\

. . 4
reciprocal processes of assimilation and accommodation to various aspecgf*

_ of the environment.

| l
2. Inteiligence-;s degeléped th;ough interaction between the environ-
ment and the organism: .Timing and quality in an environment‘are important

factors for an evolving intellect.

3. Growth of intelligence enhances functioning in all areas of
5
psychological development, including afﬁ?ctive, cognitive, and psychomotor

development. . /)"

'y *

4. Learning is an active proceé%, sﬁbordinate to development, which 4,
involves manipulative and exploratory interaction with the environment in

thé search for alternative actions and properties applicablé\to objects and

¥ .

events. This involves both mental and physical activity.
5. Each stage in the development of intelligence is characterized by
the presence or absence of specific cognitive operations--children think -

about the world very differently than adults. They make different inter-

pretations and draw different conclusions from given events than adults do.
\ N
6. There is an invariant sequence of development through the major

periods of cognitive growth: sensori-motor, preoperational, concrete oper-

R A .
P9 ,
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ational and formal-operations and the within stage sub-sequences associated

~

v * ‘
with the various concept domains. Each individual moves through the sequence’

at his own pace.

. 7. Language helps to focus onm concepts and- to retrieve thm: It
o L

does not, in itself build qoncebts.

-

8." Intellectual growth is fostered by sacial interaction with peers

and adults as well as by interactien with the physical renvironment.

«

9. Autonomy,wit? cooperaqion, rathér than simple obedience to
N | ] LT ~ .
. . x
authority, contributes to the child's intellectual and moral development.
- \ - - - ~

In defining goals for the Piagetian Preschool Education Program ;
(PPEP) emphasis was placed on{the development of intelligence. However,

as implied in principle’ three, if is equally importént to emphasize the
rapproachmené between the cognitive, affective, and perceptual—motof
domains of behavioy. Cognitiv2 functg?ning in a partieplar'situation
is necessarily subject ty one's emotional and phygica},condiqion; .

k4

Likewise, one's ability to deal with emotional and physical aspects

of a situa}ion depends dntbne's intellectual capabilities. The same
is true throughout the course of development--the influences are re-
,ciprocal. Therefore, emotional.and physicgi development are major
concerns in the program.end the PPEP goals'apply to all three domains.
The long-range goals for teacherg and children in the PPEP was
directed towards facilitating the devélopment ofs a particulfr kind
of individual. Desirable characteristics of children and adults are ﬁ"
the same, though tﬂe expression of those.cparacteristics wifl differ.
The prograﬁ endeavors to help develop:
1. An individual who relates intellectually,‘flexibly,-and

creatively to his environment. —

-
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2. An individual who looks for alﬁernative ways of _8olving problems. )
- ' & <

~
~3.‘ An individual who is able to initiate his own leﬁrning experiences

by exploring, experimenting, and asking questions a '
> ¢

4., An individual who has confidence in himself. =

5. “'An individual who 1s a crifical thinker who does not accept the

l, . 1
q

first angwer given as_ the. onlyvanswer or the right answer without

checking it out (see Piaget, 1964 Q. 5) ‘ . .

pey

\\\“// '~ 6. An individual who interacts empathetically and appropriately with
. -k ¢
' S

Lo peers and other age groups, ) , s
To help the child relate to his environment the PPEP focused on, four
" : . . )

4 -

. .?content areas: logico-mathematical knowledge, infra-logical knowledge,‘
. - . I'd .

knowledge of the physical ‘environment,. and knowledge of the social environ-
R . . \ '
.. ment. .It should be noted -that while these types of knowledge can be

-~ -

. P R -
viewed as distinctively independent, they are developingpfo; any child in
conjunction and coilaboration,with,each othef: Short-term goals or°guide- ‘

3 . '
lines within the* content’ areas were incorporated into a wide ‘'variety of

I .
experiences utilizing many types of na;efials. It must be emphasized that

these goals are sia;ed as general %oals for preschool children in the
. L . »
COﬁnitive areas out’ined by Plagetian theory. They were used as guidelines

for“the program, not as endpoints or behavioral objectives for each child's

4

preschool'exﬁégience. They define a range of expectatiens for preschool

~ i
children without imposing group goals on any individual child. The guide-
. . 6 ) . , 4 .
‘1ines were flexible and individualized depending on situational variables, o

/ .
such as, materials; space, time, number of children involved, developmental
= - LS L
level: 6f child's interactions, and interests of ihe child.

S

- . f

The short-term guidelines within each content &area are:

1. Logico-mathematical knowl@dge~-knowledge of relationghips Sctweéen

-

[
;g ' and'among objects, .people, and events in the environment. This

ERIC ‘. SRIRTRA:
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| | ‘ 18 ‘the type oflkhowledge which.must be reinvented in each chfld's

. thinking through the child's own actions a d logic. Mobility of N

° )

: thought is an important aspect within the grea “of logico—vathematical

ﬁ B

L 6, knowledge. ' ro
-t / B 0
‘ Classification--ability to” . < \ <
* . ’ e > e
, a. choose criteria for grouping 8 '
P b. group objects, ideas, people, events, etc.
’ c.. sort objects, ideas, people, events, etc. - .
yd. reartange systems for grouping (horizontal‘reclassification)
= ¢ ¥ ) S
'Seriation»-ability'to:
N : . ¢ . A
. a. recognize relative differences among two or more things
.””ﬁél>. order five or more objects in a consisteyt manner i
Number—ability to: -
', , ’ ’ s > -
- a. equate equal numbers of objects (cardination with 5 or
. % ° more objects) ' . .
_b.“'recognize that four is greater than three is greater
than two, etc. (ordination) . . o
¢c. place five or more objects in‘one-to-one correspondence oy
(spontaneous) A S

d. conserve number with 5 or more obJects .

2. Infralogical knowledge-~abstract, logical-operationsAand‘relate& hea-;‘
r v

surement abilities dealiag with the concrete, physical world of po— °

J
sitions, 1 ations, distance, and bime sequences and durations.

Space and time--ahility to:* N\ @ e . N
- i . ’ " - . + )
a. maintain direction and conSistent sequence in copyino Cos
1,. a linear order of five or more objects - ;%
v b. take a perspective ip establishing a stra ghe 1ine ,
betyeen twio pointst I, .8
- "es note the difference in viewpoints from different po- | '
v sitions in space . b
d. recognize part-whole relationships in terms‘of spatialo,
. coniigurdtions . 3 .
J e. 'understand time relatipnships in fopr or more sequential
: : ’ events _ . ’ )
. _ k3 ’ R
‘ f. dJifferentiate time intervalg ‘ -
Sa o ) .
.’s‘ N -;; ," 3, .
Q ' L ~fy 6 . N
: AHRYG : ;
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3.7 Physical knowledge--attributes and properties of materials in
1 . ¢ ¢ BN

" the environment discovered through repeated encounters with the

A -~

natural'éhvironment, This includes ph§sica1 phenomena such as
Y \

- .
causality and gravity.. Physical knowledge is acquired through
‘acting on objects and noting the effects. qShort-term guide~-

¢

lines for this area inclgde the ability to:
3 g

‘be active both mentally ang‘physiiélly, which expands
the repertoire of pogsible actions and increases the
informatlon obtained from possible responses

’

ask qeéstions

predict outcomes ° %
. L4

make use of one action for a variety of solutions and
make use of a variety of actions for cme solution
. - 1
Social knowledge--cultural use of language and social- expecta-

‘

ticns ‘and conventions which are learned through feedback from‘
people in the environment. The majéf goal of this content area

is for children to recognize appropriate social behavior and to

move away from egocentriam towards anm ewpathetde relationship
¢ ~

with others.

> “

Short-term goals for teachers are described in depth In Saunders (1974, 1in

'pfeparation).

The daily schedule for the PPEP followed a typical two and a half

. ,' .~
" hour nursery school timetalfle which included: arrival and free play

-

(60 min), clean up and bathrcoming (15 min), juice time (15 min), large
group meeting (20 min), small group activity (15 min), and outside play

(25-30 min). The sequencing of the components of the schedule was changed

from time to time to provide variety and increasé effectiveness.

Free play--During free play time+the classroom was arranged into
’ LY ) ) -

.

interest areas where children were free to choose from a variety.of

. activities and materials.planned and‘set out By the teachers, or to
SRLEHVAY
’ LN




‘ Page 17 - .o

initiatevor request activities or materials fO{ their own ideas. The .

interest centers consisted of arg, music, science and animglg, children's
literature agé ook making, large moto¥ activities, dramatic play, and |
small manipulative activities. In this regard, and others, the PPEP was
similar to an open'classropm. However, in the PPEP events could be inter- "

preted and dealt with in terms of the theoretical frémework of principles

and goals which greatly aided teachers' understandings of what occurred in

3

the classroom. The outdoors was utilized as‘an extension of the classroom. h
After children become faﬁiliar with the surroundings, inside-outside days
were commom in which éhildren and teachers used both areas throughout the’
day.
. Most of the free play activities were planned a week ahead of time f -
by student teachers iavolved in the PPEP. (See Appendix C for two

samples of'weekly planning.)' While some activities were long-term’

projects lasting for a week or more, most areas of the tlassroom changed

»

activities every few days. Great effort was made to integrate leéinings

o
possible in one area with those possible in other aress. Art experiences

~
\‘\

.using play dough. for example, could carry over to a bakery set-up in the
dramatic play area and to a science experience in mixing ingredients qtvthé”vwv'”‘"‘”~”
‘effects of heat on the dough. Blocks could be used in classificétion,
seriation, and spatio-temporal ?nderstpnding as the child gathers the number
of various sized blocks he needs- in solving spatial problemg in his con-
struction. Children were encouraged to work toébther to discdver the
phfré‘ical knowledge inherent in the environment. During the day, some

L

. chiidren would spend the entire free play period engrossed in one activity,

. - \
while others would partake of many activities. Leavﬁpg an area in some

Al

semblance of order before moving on was the omly criterion imposed on a

SRR
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: o .
child's decision. that he was through with a particular project for that day.
2o, N -
In planninéiqptivitigs.for‘thé interest areas'of-ﬁhéﬂclasgroom, every-
e - T - »
- teT

thing in the environment was viewed as a resource for Bnowledge- ﬁlanning
consisted of a combinati9njof written plans. and extensive discussion by the
tea;hers. It included thinking through possible responses by the children
to tﬁg activities. By being aware of what pbssibilitfes each activity held

in terms of the theoretically derived framework of principles and goals, the

.

) »r )
teachers were prepared to respond to a variety of reactions on the part

3

of the children. The teacher's main task was to be continually aware of

the theoretical implications of the child's actions and interpretations of
events in order to ask open-ended types of questions. This approach would
allow the children to extend their acgivities and theilr thinkiﬁé and reasoning
capabilities; in short, tdlcreateaand use spontaneous situations for learning.‘
Teachers were prepared to pursue different avenues of learning as they were
indicated by the actions of individual children within a particular acEfVity.
Fach éctivity was viewed as having potenfiai for learning in any of the four
areas of knowledge.

The program fgquired that the teachers ask open-ended questions since
the theoretical fra;ework ﬁéintained that because the children were at vary-
ing stages of development, there were no right or wrong answeré. Rather,-
th&re were alternatives. S. Papert (;s quoted in Kamii & Peper, 1969)C one ,
of Piaget'é colleagues, stated, 'the thild because of his egocentric view
of the world always answers co;regfly the question he asks himself." Differ-
ences in answers and styles of problem solving in the physical environment
and in personal interactions wé;e treated as highly ;éluable deviations.

In ofdercto learn about the child's prdbesses of thinking and his stage

‘'

of development, teachers encouraged the child to give the answers he viewed
as correct. If the child's answers were absurd to an adult viewpoint,
// +
e 7; v :’,
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situations were created in which the child could explore and disco&ér the

-

answer from various alternatives, that 1is,. from objects and events which

did not permit the same conclusions. The child was therefore constructing

-

his own knowledge and confident of his own views.

The classroom was viewed as a workshop with a variety of materia%s and
activities for children and teachers. Teaching and learning were viewed
as shared processes. The schedule of the day, the areas of the classroon,
and the attivities which were‘planned were always flexible and open to
spontaneous ideas. However, exposure of children to materials was not

considered sufficient. It was the teacher's responsibility to lead

...the children to an increasingly clearer understanding of*
connectives, similarities: and differences, the movement of
experiences through time, cause and ‘effect relationships,

and, as they matured in their intellectual capacities, the
rélationsﬁips between evidence and proof, between behavior

and motivation, between facts and opinion. By ‘helping the

child penetrate experiences, concrete and abstract, to the

level of relationships, the [teachers were] preparing child-

ren to order and deal with their.world in terms of their society's
logic and perception of reality. [Biber, 1972, as cited by

iamond, 1973, p. 3] a
In creating this type of environment, two forces were considered to i
be important: (1) the effect of each child's uniqueness on his learn- 4

[

n

ings and (2) thé contributions of each teacher as an individual in
influencing the nature and direction of léarning. _What is done by
the teacﬂer and the child cannot. be sepﬁfatedkfrom who does it. By uaiﬁg

the theoretical framework and planned activitiés'as a guide both teachers

and children were freed from an imposed curriculum which did not\fit the 1
situation or the persons involved.

Clean up time-~The potential for learning experiences was considered

to be high during clean up time. Children were encouraged to work together

in cleaning up an area which increased the possibility for peer teaching.

R LR U
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The opportunities for using clean up time to help childreﬁ use the cog-
nitive processes focused on the PPEP~were many; Classif%cation of
materials, e.g., blocks, dolls, dress up clothes, art materials, or
scissors,'is important‘?or effective storage. Seriation is an important
’process which helps a chiid when he is putting the biégest things in one
place, the smallest in another, and the medium-sized onés in a third
place.‘ Spatial feasoning is needed to find the particular size which fits
a given space or to know that something will not fit a chosen épace. ;
Measurement can be involved in determining which thing will fit a particu-
lar space. Having each child find five things to put away and then five
more was a favorite way to accomplish clean.up. Sometimes children show
the beginnings of conéervation processes’ during this type of clean up
time. For instance, one child noticed that he had put five unit blocks
in one.pile and five in another but one pile was taller than the other

A

Teachers participated in cl?an up time both in physicallx picking up with
children and by taking opportuﬁities to strenéthéh processes. For example,
in Ehe above example a te;;her might have said to the child, "How could

Qe bé sure there are five in each pile?”

Juice time-Thé juice time lasted about fifteen minutes during whicﬂ
teachers and c¢hildren had a smack and engaged in conversatiom. Topics‘of
conversation were pianneé each week for Feachers to use at t‘ ir
discregion. (See Appendix C for a sample of juice time topics.) With
the cognitive processes clearly in min?, teachers Q?d the freedom needed

to take advantage of the partigulﬁr interests of their group at a given

time. Children and ,teachers were free to sit at whichever juice table

they desired and combinations of children, as well as of children and

teachers, varied from day to day. Often conversation topics focused on

ven s
’ -
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typical egozentricﬁﬁhinking and reasoning of young children and were, thus,
- a type of formative evaluation. For instance, one such topic would be--
"Iﬁ you were-sitting in ___ chair, what could you see?' Sometimes
tge conversation topic§ were thinking games in which children used their
imaginations or needed to make a decfsion, e.g., "If I could be an animal,
I would be a " or If I were as tiny as an ant I would _ l."
No child was required to partake in these conversations but usually every-
one did. Aftgr a time child?en would initiate the games themselves.
In additian, julce time posed other opportunitieg for highlighting
i cognitive processes. One-to-one correspondence occurred when children

passed out one cup for each person or when each person had 2 chair.

Physical 'mowledge could be acquired from actions performed on food.

5 -

~

Biting a carrot stick is very different than biting a marshmallow. The

addition of straws requires a different action than drinking from a cup.

L)

Cookies bregk into distinct pieces while a muffin crimbles. The possi-

¢ . v -
bilities for using juice time as a learning experience are jppumerable.

Large group meetings--Large group meetings were used as a time for

children and adults to develop a community feeling. Children and teacher#®

.

would sit together on a large rug or outside. Sometimes plans for an -
upcoming trip were reviewed in story form, or teachers told stories

which needed children's ideas or responses to bpe comp}ete. At other times,

A

a problem would be discussed which affected the whole group, or the day's

activities would be reviewed and shared. iovies and tape recorders were
. \ N
_ircorporated to add differént dimensions. Soggs, movement, and games were

f\ , common large‘group activities. . Sometimes vhen a project had been started

during free play which required extra attention, a small group would split

off from the larger group to finish it or the large group would be called

. .
Qo ’ Y

" 4--11 :.';2 ]




°

. . Page 22
Ppon to help, such as, when everyone was needed to help knead’ the bread
dough, The large group meeting gave.everyone an additional awareness of
being part of a total group. All childrea were encouraged to join and
¥emain in the group bainit was not necessary tqﬁ?articipate in whatever

p
activity was occurring.

Small group activities--Small group activities we}e‘planned by the

. lead teachers and the researchers. For this time, the children‘were
divided into four groups of five children each with one teacher assigned
to each group. The groups were arranged so that each was made up cof
children who could compatibly work together. %“hen teachere sensed that
a group was not the most beneficial to the children involved, the group-
ings were rearranged. The same teacher remained with a particular group
of.children for a semester. Four émall group activities were chosen each
week aﬁﬁ‘ rotated from group to group over the four weekly sessions.

This allowed all teachers and all children to try out each activity.
During the small group time, each group found a quiet corner of its
own to work in. Teachers were eneouraged to stress that this was a work
‘time as well as their special time to be together. Each group was en-.
couraged to make their particular location uniquely theirs with pictures
or whatever. The %mall group activities foéused on the specific cognitive

-

- Id
. processes of seriation, classification, number, measurement, space, time,

v
1

and representation. The number of “small group activlties vhich were done
in eaeh process area is located in Table 1. Based on a particular group
" of children's inéétests and needs, a teacher would revise or even discard
the.actiyity assigned for a particular day. A card catalog of over 200 '
small group activities was devised over the two year period.‘ (Samples of

L4

small group cards are included in Appendix C.) The activities were used

/

)




TABLE 1

Summary of PPEP Small Group Activities by Process:
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Wave 1 (P7) Wave 2 (?2)
Year 1 | Year 2 Year 1 | Year 2

Classification 52 45 38 33
Seriation 24 17 21 7
Number s 7. 18 11 15
Space-Time ) 25 17 37 26
Measurement 0 5 0 6
Representation 4 3 12 14
Total 112 7] 105 119 101

|t

=

.9"‘
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Wave 1 and Wave 2
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as a devicg‘fo;'feachers to formatively evaluate childrenfs responses to
various activities in terms of the four areas of knowledge. Teachers also
learned from the small gfoup time to understand: and be more aware of thinking
processes in otﬂer ﬁarts of the day. To follow an activity as it was ’
written was not the most.important factor. More important was to use the
written activity as an idea or starting point and to fit the activity to
the particylar children's interests an& levels of development.

Children were require ‘to go with their group at small group time

but were not required to participate. Usually,'when a_child initially )

showed disinterest, it took only a few minutes for him to begin to partici-

pate on his own. It was wore important for the group to be together
N ’ .

enjoying what they were dcing than for them to do the activity exacq}y as

assigned for that day. Because the teachers were aware of the Eﬁgoretical
framevork they could abandon the activity and still turn other activities

into similar learning situations. Very often the time was used by the

groups in very individual ways, i.e., going for walks and classifying .

findings, getting the snacks ready;®or reading a favorite book a chypter

per day. ;
Outside-~The outside-area was a mcdified Adventure Playground suited
' . 4
to the needs of ybung children. "Junk", such as old tires, boards, cxates,

ropes, rocks, cable sponls, boxes and blankets, etc. were gathered by

teachers for children to use in constructing their ‘own climbing equipment,

% L]

enclosures, or buildings. This facilitated the child's use of his own
ideas since he was involved in the total procéss rather than just the end

product of "a playground'., Mental and physical involvement was also

Y

encouraged ﬁecause teachers had not already molded the idea of a type of

+

play for a specific piece of equipment. The .natural elements of sand,
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> ' . .
’ water, fire, and mud were important aspects of the playground. One of the

most popular areas was a digging hole with boards lipingfthe edges and

bridging the mud which child qould stand on wh¥ie‘they were digging. Other
addition{ which particularly lent themselves to a véfig;y of uées were a
microscope, hammers, nails, and boards, cable.spools, and hammocks. ’ Children
were able to claﬁsify itegs by uging the microscépe,“or use spa;ib—temporal- '
reasoning in building "houses” for thémselves. A "house" for two or,th;eé |

4
children was different than a "house” for one thild and teachers were alert

g -
'

to pick up on opportdnities’go query children about these differences.

\ L4l v
Construction of enclosures also provided many opportunities for planning,
problem~-solving, and predicting outcomes.

. For further information on the implications of the theoretical pr;ncipies

for daily classroom activities, see Bingham—NewmAh, 191&.

Formative evaluation--was a continuous component of PPEP and it had & |
variety of forms. Anecdotal records were képt,by teachers during the day
and after the children left. Small pads of paper and pencils were placed

in strategic places around the rooms to aid the_teachers in remembering

)

3
.

bertinent facts. Parents were kept informed of wejkly plans and activities

.

and were encouraged to provide anecdotes from e iences outside of schopl.
Each day one of the teachers would spénd ‘two hours observing particular
; . :

4

children or activities'ih an effort to increase observationai skills and

“

provide feedback on teacher-child interactions. Approximately one hour

of dailly discussion was held by the team of teachers after child;en left for

N '

the day. This was for the purpose of sharing experiences and observations of

»

each day. Activities were evaluated in terms of the materials used, the

~child's and teacher's responses to the activity and in terms of adherence to
;g .
thewtheoretical framework.

*
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At various points ‘each year, records were kept in(the manner of th;
British infant schools)on which children participated in which activities.
This aided teaéhers' perceptions and evaluatiens of individual children.
finally,evaluations were maie daily of smali group activities.. Each Feacher
filled out a card for the activity done with the children_in her group.. This
indicated what each child's response to thét activity was in terms of .
several broad goéls for the particular process area used.‘ (Seée Appendix C
for an example.) These evaluations were filed with,the activity card it-
self and.were utilized in planning future activities and in evaluégiqg
a specific child's level of development. Activities which were particularly

enjoyable for children and teachers were often reused with modifications

in materials or provision for use of additional processes.

B. Conventional Nursgry-School Program,

The control group of sybjects for the present study attended a'conven-
tional nursery school program (CNSP). Though it used many of the same
activities as were used in thevPPEP, the way they were used and the reason
for usingvthem were rather di%ferent. The most significant difference was
that the CﬁSP was not utilizing a Pilagetian ;heore%ical framework but ratherx
an eclgptic approach Vhich coéﬁd not be ;ttributéd to a particular theory.
This meant that teachers planned activities, responded, to children, and
evaluated children's responses from a different perspective. The aims and Lo
goals of the CNSP are primarily concerned with social and physical develop- \
ment. While the PPEP stressed uﬂderlying cognitive processes, the CNSP
teachersgfocuséd on performance skiils and concepts which were £Lought necessary
for future school experiepce,ve.gl, numbers; letters, colors, shapes,

-

opposites, etc. " .

)-

2
The classroom was arranged in the same interest areas as the PPEP,

R Iy
. , ,"q) /
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\

-

including art, music, dramatic play, nature, large ﬁotor, and small

manipulative activities. While a new art activity was planned daily,

the other areas were not changed as often as in the PPEP. Teachers in

the CNSP were likely to plan activities for good socioemotional growth

or intellectual skill building rather than viewing the two as interdependent.

[

Opportunities for self-expression and sensory experience were other reasons
for planning particular activities. For instence, block building would

be included because children 1like blocks, can pretend with them, can move
them around easily rather than viewing blocks also‘as being excellent
materials for classification, seriation, or spatial Teasoning. Children
werq_gxpe?ted to learn through ﬁlay about the world around them, to work
with others, to com;unicate meaningfully, and to think'of Sﬁ§9°1 as a
pleasant place to be. ,Greater physical coﬁpeten;e, companionship with

-

peers, Increased independence, inner control and self-confidence were

N r . !
other goals. Teachers set limits and determined when subject matter,
activities and equipment was introduced and available. While the PPEP

used similar activities, the theoretical basis added depth and a clearer

'perspéctive to teachers' understandings of the value of the activities

for young children.

The’éaily schedule followed by the CNSP was very similar to that
used in the PPEP; however, the CNSP did ncot have a small group time. lere
again, while the schedule was the same on the surface, interpretations of

procedures differed. Large group times in the CNSP were viewed as an

opportunity for teaqh?rs to focus mainly on concept learning or for story

telling. During the free play period, teachers assumed more of qn'authority

fole in the classroom, and children often looked to tgachers for help or

3

for answers rather- than working autonomously. The teacher's role included

facilitating children's interaction, providing‘materials, helping solve

S | ;

3
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problems, and setting limits. Teachers were also teady~to correct wrong
» . -
] .
enswers or misconceptions-which children might digplay. Interactions

bet&een children were'facilitated by'teachers so that théy would occur
with ashlittlé conflict as possiple. While teachers were not as actively
.involved in the children's activities as in the PPEP; they did mgke use
ofxincidental leaéning in terms of the skills and concepts the& wanted
childre; to learn. When teachers were not solving conflicts or helping
a child in a custodial way, it was typi;al for them to obgerve children's .
pla& or prepare mater%als rather than becBme involved in thé spontaneous.
activities. N A
Snack time was used as a relaxing, socializing time.. It was an
opportunity to have tasting experiences of foods the children were gof .
used to eating.’ Clean up time was to provide order aﬁd give the c#ildf;d ‘/
a sense of responsibility'fcr their surroundin;s. Outside plg&lgffered
a time for laEgeeﬁotor skill devélopment in climbingf rﬁnniﬁg, digging,

etc. &

N

et

Planning was done largely by the head teacher. ‘Sometimes a uni

theme was uged and cther times activities wére planned in a less structured
R . : ) .

fashion or éoﬁmeet the needs of a paptiéular child. Formative evaluatién

o

¢

waé,general and intuitive. Teachers did not speﬁd any apprec}aple time

ﬁiscussing/children's responses or progress. Summative evaluaéion was not

a part of the regular on-going program and occurred only for gﬁildren
J ' b
included in the present study. '

’

C. The Teacher Education Program for PPEPY

»

Thé researchers feel that the Piagefian cufriculum,framework is only

' as good as the teachers who implement it. It requires teachers knowledgeable

in Piagetian theory and ihe implications of the theory for working with

T
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Y
.

preschool children. The comprehengive teacher education pregram which

N

3
was developed in conjunctign with the curriculum framework involved summer

3

workshops, seminar$é on Plagetian theory, and practical work with the
progrgm. Four éreas of knowledge and §kiii vere consiflered necessary for

a ;eacher to‘be.able to f;nction optimally ip a Pilagetian cla;s ébm.q\

Tbese were: (1) Kno&le@ge of Piagetian theory of development; ( Skills

in obserzing children‘s'behaviof and making useful infgrencés; (3) Knowledge
and skill in planning appropriate ;ctivities for children; and\(4) Inter-
action skills. It was not possible,Wifhin~the scope of Ehis paper to

<

completely delineate the four areas of kndwledge and skii} the resea7chers'
deemed necessary. The following éutline will indicage in.; general manner
th? content of these areasS; 1
I. Knowledge of Piagetian developmental theory
A, "Goals
1. Xnow generél principles of development
2. Know gequence of stages - . 2
3. Know characteristics of stage related abilitiss in
. processes of classificatiog, seriatioﬂ, space, time,
number, and representation
‘ ~/4. Knot impiications of the theory\for teaching - ‘
a. Conceptual ﬁlfferences between the terms 'theory",
"method", and ‘techniques’

b. Activities and physical énvironment -

¢. Teacher role behavior

d. Peer interaction

-,

B. How to attain goals , . ,/

- 1, Readiéé \ ’ -
IREA i. {) i .

2. DJiscussion

+*




‘e

13 3)

) A,

N A,

3. Films

4., Lectures and demonstrations ' . .
T A B
5. Workshops

II. Skills in observation and inference

S -

Goals

1. ? Develop habits of hypothesis testing

v 4
[

< " . .
2. Distinguish between observation_ and inference

3. Focus on those elements of a child's behavior which

. P
[

have relevance, to Piagetian theory )

4, Act on bagis of accuraq% observatibn .and inference

How to attain goals

-

Observation.assignments in natural settingl

s

2. ’Dgscussibn of observations T -

S

3. Observation "gamesdfamzsgg?x{poxés,'still life, .-

inference board, "follodiﬁg dfrections® df;bing

-

4. Observation of video tapes-~to get conflicting

inferences

:
.

5. Observation of films~~with and without -sound

ITI. Knowledge and skills in planning appropriate activities for

children -

Goals
1. Ability to describe activities and teacher behaviors

which would enhancé or extend child's development

1

(based on previous obseryation)

2. Knowledge of possible sequences of activities in

accordance with the theory ,

. 3. Ability to foresee learning potentials in any given

activity g ’ S
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Spontaneous curriculum implementation—-on-thé-spot .
planning oglaﬁjustm;né and innbvation of planned
activigy to suit nee@s of the Sifuation and the child.
This implies ;uickAanalysis of the child's abilitigs(and
emotions in terms of theory aﬂd appropriate planning.
to attain gdals .
~Observ;fion assiénments in natural setting °
‘Discussion of observations
Planning based on ;Qservations

q

Curriculum specific equipment centers set up for
active participation by student teachers % .
Video tape viewing E q :
Films ‘
Practical classroom experience using self-devised plans
and plans of other persons

V IV. Interactién skills (verbal and non-verbal)

3
Goals

1. Recognize and use open ended, thought-pravoking
. P
.. questions and answers

Recognition of persoﬁal values, -iutellectual honesty
and acceptance and encouragement of the same.for children
Ability to provide cognitive conflict within limits of
"the match” (McV. Hunt, 1961) \
lProvide a'ver§21 model for critical thinking (problem
solving J%proach) s
Stimulate children to intera;t with ﬁgers through -

arrangement of environment, materials used, schedule of

daily activities, and own behaviors ) (

-

SRR ) .
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6. Be a co-worker with the chilt}' in soiving-probims

7. Design an environment which stimulates childfén's
maximum involvement with it. ) i

8: Ma;ntain’an appropriate social and psychological atmosphere
by working with a‘}nowledge of group dydamic;

B., How to attain goals .

1. Observation of head teacher
NI

2. Discussion

3. Readings

4, Practical experiences with a supervisor

5. Video tapes of self for evalu;tion
‘6. WQrkshops in valQeS, perception and awareness,

“improvisational drama, and communicacion skills
The end product of tﬁis teacher training course should be a’ teacher
who can integréte theoretical kgpwledge, skills of obser&ation and

analysis, skills of planning, and interaction techniques to provide

meaningful experiences for preschool childreﬁ to meet their irmediate

developmental needs and to provide for their future growth and deveibpment.

-
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A,

Methods and Procedgres

1.

Experimental Design

IV. EVALUATION® s , '
1

This research incorporated combined aspects of cross-sectiqnal

and longitudinal designs involving pretesting and posttesting two
successive and overlapping groups of experimental and™control
group populations over a period of th%ee’years.' The first wave
of the samples participated in the research from Sépgember 1971
through Hay 1773 while the second wave participated from September ‘
1972 through ifay 1974. The subjects were pretested when they en- ‘
tered the program at approximately age three and posttested at ‘
aporoximately age five at the conclusion ;} £he two year period.
A summary of the experimental design cae/be found in Table 2.
Subjects

Eighty children were ;ecrgited in two waves for this regsaréh. ‘ '
Initially, each w;ve con;isted of twenty children in the experirental
group and twenty children in the'control group. Each group was
made up of equal numbers of males and females. The experimental
group children were selected randomly from the applications of
three year dlds for admission to the University of Wiscdnsin—ﬁadison,

Early Childhood Study Center. The control group childrﬁn were 3

drawn from a conventional preschool in the nearby community. Both

. programs receive applications from the same population of families.

Thus , both groups of children were from professional middle to

upper middle class backgrounds and approximately one-half were from
/.

«

graduate student famir*gs. Although the control group was




TABLE 2

Lxperimental DEsl gn—-Summat {ve Testing Scheddle*

v e~ o . e e ——— e e e e = = . e 4 e e e e —— e e e - —_——
- #/G\\ [ o el AR, _—— L S T T T L T I T L T T T T DI T T
™A Group Time of .
) (Time Testing
“mw of Intake) Fall 1971 Spring 1972 Fall 1972 Spring 1973 Fall 1973 Spring 1974
Wave 1
. Fall 1971 ) V/
p PPVT Raven PPVT - . N
2 1 Measurement Raven . : T
Clagsification . Measurement . —
Serfiation o Clagsification ez
Seriation v -
C Cognftive Style Transitivity ’ .
1 I. Kagan MFF Conservation
, . 2. WAL/DAL o
v N Y S e |.4|I.|l"1»l1|lr-!’l e F) -
. Wave 2 . -
Fall 1972 ’ .

vw r\_ rpvr PPVT .
* / Raven . Raven
# Measurement B Measurement ’
) Classification Classtfication i
WO C, Seriatton Seriation ; ;
' Transitivity ~ Transfitivity !
Congervatlon Congervation '

. %

* Specific time Intervals are given in Tables 5, 6, 7, and 8.

<
A ruText provided by Eric
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TABLE 3 "
Description of _.‘.x_v,».:an:n:w and Control Group by Age and Sex )
” »
(V] I - e R .
Mv L Wave [ I o _
o T UUTPIACETIAN. _ T TZCONTROI. :
Boys Girls Total ) Boys Girls . 'Totnl
. Pre Post Pre  Post Pre Post Pre Post| Pre Post Pre Post
- * ~
- Mean Age 41.00| 59.00f 39.25 | 57.25 40.41 | 58.41 42.25 [ 60.25 [41.25] 59.25 |41.75 59.75
. o
Range 35-47) 53-65| 36-42 | 54-60 | 35-47 | 53-65 .| 37-49 | 55-67 |35-48 ] S3-66 |35-49 5367 e
S. D. 4.69 2.75 4.10 . 4.99 6.25 ~ ] 5.26 -
A -
T
L Maveur AT -
e _____PIAGETIAN N D o CONTROL, B
T Boys i Cirls Totnl Boys Cirls _ Fetal |
i Pre  Post.| Pre_  Pos t] Pre  Tost |  Pre __Post| Pre Post ;1 Pre Posgt
% ] : "t )
Mean Age 41.20 |59.20 40,25 58.25 140.78 | 58,78 38.33 | 56.33 143.75(61.75 [40.50 58.50
Range 38-46 |56-64 F4-451 952-63 | 34-46 | 52-64 36-43 | 54~61 |41-45 | 59-63 [36-45 54-63
S. D. 2.74 3.57 3.08 2.50 1.89 3.54
(2 ’




# TABLE &

-\

Summary of Sample Attrition Across Duration of Three Year Project
. ;

-

Wave 1 5Wave 2

Py . c

Year Boysl Gi‘:ls Boys | Girls Boys | Girls Boys | Girls

1971 10 | 10 10 | 10 ) ; .
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exclusively Caucasian, the experimental group was ethnically

mixed. Sample attrition in botﬁhgroups generzlly occurred for

three reasoﬁs-the need for day care, families moved out of town,

and a few older subjécts went to kindergarten.. The final sample

size for subjects who remained for the two ypar perio& was 48

chil&ren of which there were 18 males and 12 females in the

experimental group and 10 males and S,females in the control N

group. It is this group of children, henceforth to be referred

to as the coré group, with which this research summary is primarily

concérned. Desériptive information on the subject sample can be

found in Tables 3 end 4. ' B
In addition to the fact that each school drew thildren from

approximately the s%me population, the control school was chosen .

for the fact tflat it had an established reputation as being a very

[ 3

good conventional nuraer?\sshool program with well trained staff.

" .
1

Treatment

The experimental subje;ts attended the Piagetian Preschool
Education Program (PPE? 'hescribed in Chapter 3) four days per
week for two and a half hours per déy, while the control sﬁbjects
attendgd-the conventional program five days'pe; week two and a
half hours per”day. Each program followed the University calendar
for holidays and vacations. The teacher-child ratio for e.alih
program was one teacher to every five children. This included
student teachers as well as regular staff. All the teachers in
the experimental ¢lassroom took part in intensive courses in
Piagetian theory and its application to thetclassroom'concurréntly

with their work with the experimental children. For a more

.-.“ 2"; ;?
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extensive discussion of the teacher education program, see
Saunders (1974) and Burke-Merkle and Sauﬁders and Hooper .(1973).
The typ£éa1 daily schedule fo£ both classrooms included active
and quiet play; individual and group activitiéé, teacher initiaged
and chi}d initiated activitieé, snacks, and.outside play. Major

differences between the Plagetian program and the conventional

nursery school program existed in (1) the use of an explicit

theoretical base, (2) guidelines for th; child's role in the
classroom, (3) guidelines for teacher behaviors, and (4) ‘the use
which was made of planning agd evaluation (see Chapter 3).
Evaiuation ‘
The evaluation of thé Piagetian-derived program emphasized
the assessment of developmental changes in children's thought
processes., To a large extent, it will be the individual's reason-
ing and problem solving abilities which will determine his
success in later life. Therefore, included,in the evaluation
was the assessment of the within-stage growth of the children,
the flexibility and applicability of their thinking, as well as
the quantitative and qualitative changes in children's thinking
across the major developmental stages. _
In selecting tasks to‘be used in evaluating the effectiveness
of the experimental program, the concern was with both ethical

"

and conventional research questfons. Ethically, it was necessary

to make each testing situation a comfortable: and interesting

experience for the chjild. This necessitated limiting the amount

of testing per child, providing tasks and materials which were ..

appeéiing to young children, and taking time to establish good

'
S
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tester-child rapport.

Of specific import to this research wagi(a? asséssing cognitive.
abilities using both Piagetian and non-Piagetian measures, (b)
assessing children's thought processes rather than just accﬁmulatiné
pass/fall data, (c) assessing the effects of age, sex, and;abitity
level as defined by PPVT and Raten CPitask performances, (d) assess-
ing the effects of a Piagetian-derived program on thes; aspecté'of
development, and’(e) assessing interrelationships between specific
cognitive domains. i !
Based on these considerations, the following mea8ure9‘were‘

gelected for the summative evaluation:

B The Peabody Picture Vocabulary Test (PPVT)

2. The Raven Colored Propressive Matrices Test - (Raven CPM)

Five Seriétipn Tasks (adapted from Burke,,l971)
Double Seriation MMatrix (Mackay, Fraser, & Ross, 1970)

Classification-~Dichotomous Sorting Task (adapted from
Kamii, 1971, and Kamii & Peper, }969) .

Cross Classification Matrix (Hackay, Fraser, & Ross,
1979) ) ™~

Five Mcasurement Tasks (adéptedﬁf}om Wohlwill, Devog,
& Fusaro, 1971) )

% |

Transitivity Tagk (Brainerd, 1972) :
2
Three Conservation Tasks--Number. (Rothenberg, 1969),
Length (adapted from Brainerd, 197%), -and Substance
(modified from Brainerd, I972, conservation of weight task)
10. Kagan's Matching Familiar Figures- Tesﬁ (MFF) and WALK-
A-LINE/DRAW-A-LI“Q\(Haccoby, 1965)

A descriptive summary of the complete task battery is included in

1

Tables 5, 6, 7, and 8.
The order of administration of all tasks wés randomized across

subjects. Testing was conducted in eight fifteen-minute seseions

]
/
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TABLE 5

Descriptive Summary Tables for Complete Test Battery:

.

Pretest Administered to Wave I, 1971-72

.

><mﬂmwm Dates of Administration Range Mean Testors
Theoretical Admin. T Subjective
Test Range Time ﬂp ] ow mH oP Py Cy Impression
PPVT 1-150 15 min. 11/22/71-11/30/71| 12/11/71-1/17/72 12-51 38-59 40 48.13 | ok
CPM 1-36 15 min. 9/25/72-10/16/72 9/26/72-10/20/72 10-19 10-15 14.83 | 11.88 | ok
CL II1-Has Concept Not Administered Not %QB»:anmnma ’
II-Transition
I-No Concept A !
cc I1I-Has Concept Not Administered Not Administered °
IIb-Transition .
, 1la-Transition .
I-No Concept . o
Seri Il1-Seriates B 1/11/72-1/27/72 111 < ok
IIc-Transition I-1I1a-11b .
ITlb-Transftion !
Ila-Transition
I-No Concept
DS I1I-Has Concept Not Administered Not Administered
Ilc~-Transition .
IIb-Transition
Ila-Transition
I-No Concept L
PPVT = Peabody DS = Double Seriation .
CPM = Raven Trans =, Transitivity .
CI = Class Inclusion - Meas = Measurement .
CC = Cross Classification e Cons = Conservation
Seri = Seriation Dicho = Dichotomies \\1/
£
4 > . : - l’ g

1

Q) 1}

* ”
Rt

Aruitoxt provided by Eic:
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: & /J/ ® TABLE 5 (Continued) ,
. ~ 'ﬂ -~ ° °
Average Dates of Administration Range T Mean Testers
- . ‘ Theoretical | Admin. * Subjective
< . Test ‘ Range Time wH nH wH nH Py nH Impression
Q.
-4 * Trans | I11-Has Concept Not Administered | Not Administered . n
[<¥ Ilc-Transition . . )
; IIb-Transition - e .
.8 . anmh’ﬁwm:m»hno: ! ; M .
. . I-No Concept
Meas | Il1I-Measures 11/29/71-12/8/71 | 11/6/72-1/18/72 | II1I IIL » Fun
’ ’ Ilc-Transition I-IIa~3Ib| I-IIa-IIb
[ IIb-Transition
. IIa-Transition " N
T I-No Concept . : .
, - « 2
, -~ . ..
, -, ‘“Cons III-Conserves - Not Administered | Not Administered . .
. .. *I1-Transition . . 3
. leoﬂnoannvn - - e . '
T, Dicho.| I1I-Classifies |. 15 =in. 2/10/72-3/7/72 3/1/72-3/13/72 | I-IIa ITa~IIb~III ok
€ - . IIb~-Transition .
S 2 Ila-Transition -
R I-No Concept i R
_ . - ’ g . \ . .
. . © PPVT = Peabody DS = Double Seriation
. CPM = Raven ’ Trans = Transitivicy
« CI = Class Inclusion Meas = Measurement .
* CC = Cross Classification Cong = Congervation
. e Seri = Seriation * Dicho = Dichotomies
> oo L4 5,
~ . - . ‘ ~
- . . -

-

IC

Aruitoxt provided by Eic:

O
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» . .
L . .
B . TABLE 6 . ’ s -~ .
Descriptive Summary.Tables for oostMnm Test Battery: Posttest Administered to Wave I, 1973
.. s
: ><mummmA Dates of >a5»:»mnumnmo= Range \\\\\MM»: .
Theoretical Admin. = Subjective

Test Range Time P ~ C Py g 1 R 1 Impression

PPVT | 1-150 10 min. 2/13/73-2/19/73 2/19/73-3/2/73 44-62 46-63 53.16 {55.87 | ok

CPM 1-36 . 9 min. 2/14/73-2/20/73 2/21/73-3/8/73 8-16 12-22 . 13.83 }14.37 | ok

- = - —p

CL I1I-Has Concept | 3 min. 2/28/73-3/20{73 3/5/73-3/28/73 fun

II1-Transition ‘ .
I-No Concept : ) )
cc I1I-Has Congept | 6 min. 2/28/73-3/20/73 3/5/73-3/28/73 fun
IIb~Txansition . N .
Ila~-Transition ’ . .
I-No Concept . :
R E] [

Seri. | III-Seriates 12 win. | 3/5/73-3/15/73 3/5/73-3/27/73 . . frustrating for
Ilc-fransition . - student .and
IIb-Transition < . ’ * | examiner
Ila~Transition . £ o - .

I-No Concept ° . i

DS I11-Has oomevn 7 min. 3/6/73-3/20/73 3/6/73-3/28/73 . . N fun
Ilc-Transition \ - u .
II4-Transition . . :

Ila~Transition . N
I-No Concept .- o . * .
— -

%

3

PPVT = Peabody

b .

CPM = Raven

CI = Class Inclusion
CC = Cross Classification
Seri = Seriation

DS = Double Seriation -

Trans™ Transitivity
Meas = Mcasurement

Cons = Conservation
Dicho = Dichotomies

»

Y

O

Aruntoxt provided by Eic:

[E



E - . . : - . -
. . . - . . 1 ) . h .
B . < - N - . . e Pl
| . | . ’
- . : : I ]
’ . . -
, . . . . ]
: . . TABLE 6 (Continued) : . .
- . . ) M - . . . . .
- l _ . = -
- 3 . L 1
Average Datest of Administration Range ‘ Mean .
oy Theoretical Admin, > 3 = Subjective ) W
~ Test Range Time . Py c; Py C1 Py c1 Impression .
[ ‘ s -
Mv Trans | 111-Has Concept| 3 min. 3/6/73-3/20/73 3/6/73-3/28/73 ok
[-¥ Ilc-Transition . - i . L 7
¢« | 1Ib~Transition . , AR
I1a-Traf®ition . . ) ¢ | .
I-No Concept " N ! . 7
Y - g
~ k4
5@ I11-Measures 6 min. 2/19/73-3/20/73 | 2/26/73-3/29/73 . ok
: : e Mic-Transition : . . . )
| I1b-Trangsition . ~ -t
I1a~Transition . . . - \zl
I-No Concept \ ) e
I1I-Corflerves 10 min. N\Nw\wwlw\u\ﬂw " 3/2/73-3/29/73 K Frustrating at -~
II-Transition 3/12/73-%£20/73 Y . . : times -
I-No Concept g 1 : :
III-Classifies HNPMS. 2/92/73-3/19/73 2/26473-3/27/73 ok = )
IIb-Transition ’ . . 4 -
Ila-Transition . . )
I-No Concept - . . ~ . .
_ PPVT = Peabody - T DS = Double Seriation . | S ,
" CPM = Raven g U Trans = Transitivity . .
¢« CI = Class Hsnwcm»oa Meas = Measurement
CC = Cross Clagsification n@m = Conservation
Seri /l(mon»wnwol Dicho = Dichotomies . N
- . e .
) 2 6 - .
" . N -,. »
N : . [ m
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Descriptive Summary Tables for Complete Test Battery:

- iz 7

.v)!.»%nn.l.l.x — e - e e e

Pretest Administered to Wave II, 1972

s s iR 2
Average Dates of Administration ‘ Range Mean )
Theoretical. Admin. - —— Subjective

Test Range Time Py C2 ) Co Py C2 Impression

<

PPVT | 1-150 15 min. 9/20/73~10/22/72 | 9/22/72-10/26/72 | 12-68 20-56 40.44 | 44.10 |ok
1-150 . "o ~ . .

y .

CPM 1-36 15 min. 9/25/72-10/24/72 | 9/29/72-11/2/72 4-16 4-14 10.28 | 9.6C |Long & tedlous;
1-36 ~ frustrating for
- . - children & examiner

CI | III-Has Concept | 3 min. mo\wm\u~|H~\u\u~ 10/23/72~-11/20/72| 1-I1-I71 | I-II-III . Children enjoyed

II~-Transition
I~-No Concept . .

cc III-Has Concept | 5 min. 10/18/72-12/5/72 | 10/23/72-11/20/72| 111 - I-IIb-III Fun for children.
IIb~-Transition .» I-I1a~IIb They enjoyed blocks
IIa~Transition
I-No Concept - . < .

Seri [ IlI-Seriates 12 min. HO\HN\NNIHN\Q\NN 10/2/72-11/20/72 III IIc~III Frustrating for .
IIlc-Transition .y I-IIa-IIb | I-IIa-IIb - child and examiner.

.IIb-Transition ~ ]
Ila-Transition * - . . )
I-No Concept e -

DS II1I-Has Concept | 5 min. 10/31/72-12/6/72 HH\MVNNIHH\Nw\NN I-IIa~IIb | III Fun for both exam-
Ilc-Transition - ) _ I-1Ia-1Ib . {iner and child;
IIb~Transition ) : \

Ila-Transition - . -
I-No Concept .

. PPYT = Peabody
CPM = Raven
CI =,Class Inclusion

e

CC = Cross Clagsification

Seri = Serfation
DS = Double Seriation
Trans = Transitivity

&

Meas = Measurement
Cons,; = Conservation
Dicho. = Dichotomies

{

AY

Aruntoxt provided by Eric
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TABLE 7 (Continued)

Average Dates of >a8»=nmnnmzo= * Range Mean
Theoretical Admin. Subjective
Test Range Time Py . C2 By Ca P2 (+7) Impression
¢« Trans | 1II-Has Concept | 3 min. | 10/3/72-12/6/72 11/2/72-11/29/72 | II1 Ilc-III ok .
IIc-Transition . I-Ila-I1Ic | I-I1a~1Ib
.| IIb-Transition ‘ - i
° IIa-Transition . Y- °
I-No Concept . A

Meas. | I11-Measures 8 min. | 10/3/72-12/4/72 10/4/72-12/4/72 111 IIc-111 .

IIc~-Transition . . I-11a-IIb | I-11a-1IIb - fun
IIb-Transition * . . .
Ila~-Transition . .

| I-No Concept . ] ‘ )

Cons II1-Conserves 11 min. 11/6/72-1122/73 | 11/7/72-11/29/72 I+~II~-III | I-II-III . Hard to hold
II-Transition “. . attention

| I-No Concept .

Dicho | I1I-Classifies | 15 min. | 10/10/72-12/5/72 | 10/19/72-11/17/72| 1-11a I-11a-1Ib Confusing at times
IIb-Transition °
wanﬂ,nunwwn»on
I-No Concept N /

Pl ’ ’ N
PPVT = Peabody ¢ DS = Double Seriation
CPM = Raven : Trans. = Transitivity
CI = Class Inclusion ~ B 2Meas. = Measurement .
CC = Cross Classification * Cons. = Conservation 4 .
Seri = Seriation / .Dicho. = Dichotomies
) . . " 3 ’ o o
! - /. Ll 3 -
..m . o .
& ° -
. - . - C

O

(e
.'”.;l){

¥
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TABLE 8

Descriptive oummary Tables for Complete Test Battery: Posttest Administered to Wave 11, 1974

Average Dates of Administration Range Mean
. Theoretical Admin. s A Subjective
Test Range Time P, C, P, “ C, P, Cy + Impression
‘PPVT | 0-150 9 min. 3/5/74-3/13/74 3/4/74-4/8/74 46~70 46-68 54.44 | 58.70 [ok i .
et . 0-150 » .
ww CPM 1-36 . . 8 min. 3/12/74-3/22/74 3/7/74-4/8/74 8-20 12-19 13.00 | 15.80 |Post-ok, enjoyed
3] - giving to older
] children
Cl 11I-Has Concept | 3 min. 3/20/74-4/11/74 3/14/74-3/21/74 I1-1I - | I-11 2 Varied media kept
II-Transition interest but some
. I-No Concept ques. were confu-
, ) sing
cC I1I-Has Concept | 5 min. 3/20/74-4/11/74 3/14/74-3/21/74 111 111 ) Children enjoyed
- IIb-Transition I-IIa~IIb | I-ITIa-I1b the blocks
Ila-Transition . O
. ] I-No Concept ° ) L.~
[ - -
Seri | LII-Seriates 11 win. | 3/19/74-4/11/74 3/7/74-4/17/74 IIe-1I1I IIc-I1I . ' | Blocks were unique RS
, Ilc-Transition I-I1a-IIb~| Ila-11Ib most children kept I
IIb-Transition s . . interest. Ok. ' -
.. * ITla-Transition
I-No Concept . ’
DS II11-Has Concept | 6 min. 3/21/74-4/11/74 3/7/74-4/17/74 I11 . II1 Blocks were unique. s
Ilc-Transition ) I-IIla-I1b | I-IIa-IIb Enjoyed giving this
I1b-Transition because children
. IIa-Transition . liked it. Fun.
. " I-No Concept ) .
P NMV . .
PPVT = Peabody CC. = Cross Classification Meas = Measurement
CPM = Raven Seri = Seriation Cons = Conservation
CI = Class Inclusion DS = Double Seriation Dicho = Dichotomies ’
. Trans = Transitivity R .
> - ° s . -
- . " ’ -
; ) £
N * B o
, | : . | N
. H
. . ? P . mp
: . an LR
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TABLE '8 (Continued)

Average Dates of Administration Range Mean -
Theoretical Admin. Subjective
Test Range Time 1 <, Py Cy Py C2 Impression
T .

Iil-Haa Concept
Ilc-Tranaition
I1b-Transition
Ila-Transition
I-No Concept

3/21/74-4/11/74

3/7/74-4/17/74

I-I1c-111

111-Mcasurcs
Ilc-Tranasition
1ib~Transition
Ila-Transition
I-No Concept’

3/4/74-4/11/74

3/7/74-4/22/74

IIc-III 1-IXa-~III1

I-IIa-IIb

Interesting for
children, atten-
tion held by‘varied
media. ok

I11-Conservesn
I1-Trans{tion
I-No Coneept

3/15/74-4/23/74

.

3/8/74-4/9/74

I-II-I11

Some ques. were
hard for child to
understand. Liked
play~dough the bes

111-Classified
I11b~Transition
I1la~Transition
I-No Concept

3/14/74-4/11/74

3/12/74-4/18/74

This was fun, and
lmaginative., I

think children en-
joyed for the wmost

part. ok
L

PPVT = Peabody

CPM = Raven
CIl = Class Inclusion

CC = Cross Classification
Seri = Seriation

DS = Double Seriation
Trans = Transitivity
Heas = Measurement

Cons = Conpervation
Dicho = Dichotomies

O

Aruitoxt provided by Eic:
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»

over a period of sik weeks for the pretest and for the posttest,

The tasks were given in a game-like atmosphere.in a room separate
from the classroom. Zach child received a task approximately

every tlird school day‘'over the testing period. (See Appendix B

-

¢ for a de§pripbion of materials used, task administ[;tion, and

-

scoring procedures for each task.)

5. Testers
Testers were chosen on the basis of their previous experience
- and their ability to establish rappoft and work with young children.
Each tester spent approximately 40 hours becoming familiar with
the testing procedures and attended at least four group meetings

to discuss. testing fequirements, approach, schedules, equiprment,

and specific task procedures. Before beginning acgual testing,

each tester received extensive practice in administering the tasks
\ . = : - - . ®

to both young.children and adults, as vell aé in recoréing responses.

b

Video tapes of tesiing sessions with children other than the core

group members &e:efusqg to familiarize testers with possible
-. a ‘ Ay
problems. Each tester vas trained to administer all tasks and

each worked in all classrooms.8

In order to become familiar with the subjects, as well as to
help children becowme familiar with them, testers spent at least o
thrze days in each classroom before administering any tasks.

S

During these visits, the testers'and children read stories, played
games, and exploreh the testing rooms together before testing began.
As a result, the children appeared to be quite at ease in the
testing situation and usually talked very freely. At the time of

\
testing,’ tester-child combinations were usually determined by

K 10 ‘: ) Q '

L2
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which tester the child seermed most responsive to on that particular

¢

day. Children were npt taken to a ﬁesting room unless they

indicated a readiness to go-yith a tester. Testers were encouraged .

to make each child as comfortable as possible.. ‘ :

> Because of a segi—clinigal orientati?iﬂfg,thé testing proce-
dure, c;Ie was taken to éee that the testers understood the purpose
of éééﬂ.task so' that they could add or delete words, as appropriate,,
for each individual child, without invalidating the results. During
“thi;initial training, éach tester S;came famjliar with evaluation
“ guidelines suggégée& by Xamii (19719, Thr;ughout the year testers
oet regularly with the’researchers, Testers changed for each of
- the thrée ;ears of the projézt necessitating that tester training
be repeated yearly. For each testing period there were five
tesders. The consensus of subjective opinion of teachegs, re-
’ ; searchers, testers, and parents indicated that ch%ldren greatly

~

enjoyed the sessions and often requested extra turns.

»

6. Measures and Scoring

- i Two standardized measures, The Raven Colored Progressive Matrices

Test and the Peabody Picture Vocabulary Test, were given to further

characteri;e the experimental and control samples in terms of
norsative non-verbal and verbal intelligence re;pectively. The
Raven CP!M, devised in 1947, has been widely used with all ages
frcm 6 to over 75 years :6 assess the tapacity for intellectual
activity relatively independent of previously acquir%§ knowledge.
In it the subject 1s asked to complete a matrix design with one of
six choices shotm below the test display. WNo verbalization 1is

reqsired of the subject and little is needed to explain the task.
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Pilot work s?o:ed that children as young as three years'old were able to
understand theQEnstfuccions. For ‘the preschoolers in this study, the
administration was altered slighcly\go that testing was stopped after
three successive errors. It has been our experience that children be-
come restless and inattentive when they find themselves very uncgrcain
of their answers. Each child's responses were recorded whether or not
they were correct so that an error analysis could be made in addition

to the cocparisons of numbers of correct responses. Furthermore, several

rescarcheré (Flavell & Wohlwill, 19€9, among others) have indicated that

the Raven CP¥ 1s an appropriate measure of multiple classification ability.

The PPVT was used as a-éounterpart to the Raven CPM. It 1s a
standardized measure of verbal corprehansion (receptive understanding)
for young children in which children are asked to point to the one of four

_ plctures which feﬁresencs the word given by the experimenter. Standard

'~

procedufe for this test.ils given in the Peabody Picture Vocabulary Testing

‘iznual (Dunn, 1959).

The scoring procedure for the P%égecian tasks was determined by the
&£ Y
interest in qualitative =zs well as quantitative change. The stage desig-

3

. L]
nations which were used are similar to those used for the-original —

Piagetian experiments. For each task, a child who demonstrates no abilit§

—

to perform ; task 1s in Stage I. A child who is abip to perform a task

correctly is in Stage £II. Stage II is used to designate the child who
is clearly in transition at the time the task is administered. For some
tasks, different levels of transitional thinking are indicated by the use
of IIc, IIb, or IIa. For instance, within Stage II, the child receives

more credit (Stage IIb) for demonstrating the correct manipulations of

~

>

- ~

-u.“j1
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~

the materials (process) yet giving an incorrect response. The child who
gives a correct response but throughout the tasks manipulates the materials

inappropriately is given less credit (Stage IIa). (See Appendix B for a

complete description of the stage designations employed.) A

=

. Classification Task Series

Dichotomous Sorting--The dichotomous sorting task was used to agsé;;"\‘

-~

the flexibility of thought involved in the abilisy to sort consistently

on a self-chosen criterion and in the ability to change to a new criterion
with ;ha}same materials. It was adapted from evaluations developed by
Fanii (1@11) and Xamii and Peper (1969{ for use in the Ypsilanti Preschool
Project. The task u;ed here involved a frece éortéof twenty-two blocks

followed by three dichotoroys sorting tasks in which subjects were asked

to sort the same blocks into two boxes. (See Appendix B for a descriptieT o

Y
of materials and task administration procedure.) Three dichotomous sorts

were possible on the basis of size, shape, or color. Subjects were given

stage scores of II, IIb, IIa, or I.

Cross Classification fatrix--A cross classification matrix taken

from ‘fackay, Fraser, and Ross (1970) was used to assess the presence of

<

early concrete opetrational abilities. This task invélves a matrix of
blocks, sorted into r&ﬁs by shape (triangles, squares, and circles) and g;
color (yellov, red, and blue). After é wvarmup consisting of simple re-
placement of one, two, and finally three blocks (alodg the matrix "diagonal''),
the child is asked to reproduce the original matrix after all blocks have
been reég;ed. An additional :aa# involves the reconstrﬁction of the matrix
vhen the blocks are removed (reproduction) and then one cormer block is
replaced so as to rotate the matrix by 90 degrees (transposition).
; —
In both iﬂﬁ?ances (simple reproduction and 90° rotation) the purpose

is to assess the child's ability to classify on two ¥riteria simultaneously

Vi gy s
V2
v
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rather than to test accuracy of memory. For this reason matrices were
considered correct if whole rows werc switched.

The stage designations given for reproduction and transposition were

III, IIb, Ila, or I.

Class Inclusion--A class inclusion task was given as a further test

of concrete operational ability. It was based on measures used by
Brainerd and Kaszor (1974) and Kofsky (1966). The class inclusion task
assesses the child'g ability to use the complementary processes of joining
subclasses to form a superordinate class (A + A') and dividing superordinate
classes into constituent parts (B - A'). The subject must realize that
combination ana division are opposite processes before he 1is able to make
quantitative comparisons of subclasses and larger groups. In the present
task, the subject is pfesented vith six male paper dolls_and three female
paper dolls. After counting the figures, the subject is queried as to
whether there are the same number of boys as child;én; wvhether there are .
more boys than children; and whether there are more children than boys.
The order of the Mree quescions,was randomly varied across all subjects. .
A brief warm~up (involving paper representations of cookieé #ad the re-
lational terms of "more' and ‘‘same') was given to each child before he
was presented with. the papér dolls.

The stage designations for Fhe class inclusion task were III, II, or

.

I,

Seriation Task égfies

Unidimensional Seriation--The seriation tasks werée based on protocols

H . . '3
and recommended changes discussed by Burke (1971)." These protocols were

originally based on the work of Coxford (1964), Elkind (1964), and Whiteman

(i964). They were included to assess developing abilities in ordering

ot n/{\‘ *)3
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ijects on a given dimension, in this case, size. This is an important
aspect of operational number abilities. The tasks included in this battery
and the range of possible responses by stages were as follows:

(a) absolute seriation--comparison between two sizes--III,
II, I

(b) relative seriation--identification of the same object as
bigger than one object yet smaller than another--III, IIb,
Ila, I

(c¢) successive seriation--application of relative comparisons
in a systematic fashion to a number of\\gbjects presented
simultaneously--III, i&c, IIb, II1a, I

(d) additive seriation--arranging of objects in sequeﬂce and
appropriate insertion of more objects into the original
sequence-~-I1II, IIb, IIa, I

'
|
1

(e) serial correspondence--construction of onerto-one correspon-
dence between two sequences of objects k
question 1--III, IIc, IIb, IIa, I
questions 3 and 4 (combined)--III, IIb, IIa, I

Transitivity--The transitivity task was adapted from Brainerd (1972).
w

It concerned the flexibility of the child's reasoning abilities in the area

of transitivit& of length. The child was asked to respond to a problem ) \\\
of transitive reasoning, e.g., if stick A is longer than stick B, and o
stick B 1s equal to stick C, then what is the relationship of stick

A o0 stick C? This task also was used as a correlate indication of

-
. \ Al

seriation, measurement and conservation abilities. It was scored with a

Stage III, IIc, IIb, .IIa, or I.

Y

Double Seriation--A double seriation matrix based on the work of

Mackay, fraser, and Ross (1970) was used to assess the subject's ability .
to coordinate simultaneous change on two dimensions. It required the
or%ering of ;ooden cylinders on a matrix board according to two dimensions
simultaneously, height and width, After a warm-up consisting of simple
replacement‘?f one, two, and three cylinders, the subjects were asked to

reproduce the original matrix after E removed all the cylinders from the

LT |
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board (reproduction) and to reconstruct the original matrix when all
cylinders were removed and’ one was replaced directly opposite.itb original
position, as if the board had been rotated 90° (transposition). Stage
designations were recorded separately for reproduction--III, IIb, IIa, I,

and for transposition--III, Iib, IIa, I.

Measurement Task Series

Spontaneous Measurement~~These tasks were based on procedures described

in Wohlwill, Devoe, and Fusaro (1971). Five tasks were inéluded to reveal
the extent to which the child would engage in activities which served a

measuring function and as indicators of developing conservation abilities.
'

Tye task and the possible stage designations‘for each included:

(a) 1length comparison--identification of the longer object--
III, IIb, IIa, I
s
(b) distance via reference length--equating two distances using a
separate single unit--III, IIb, IIa, I

(c) distance via units--equating two distances with four equal
sized units (quantity)--III, IIc, IIb, IIa, I .

(d) height via reference length--equating height of different
. objects by using an item different than the objects them-
selves--I1I, IIb, IIa, I - a

area via units--comparison 6f~figures divided into unequal
numbers of equal sized units--III, IIb, IIa, I

,

Conservation Task Series

Number Conservation--The number conservation task was taken from

Rothenberg's (1969) adaptation of Piaget's original format. This task
was included to assess the convergence of seriation and classification
abilities in the'form of operational number abilities. Two parallel
rows of chips were}spacgd equally in the center of the table, making

precise perceptual correspondence. One row was then manipulated by E

to make it look perceptually different (collapsing it) though it was in
’ BRRETINE PN
‘ () ¢y
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fact still equéi-in number of chips. The child was asked whether the rows
had equal number of chips, whether one row had more, and whether one row
had less.

- -

Conservation of Length--The comservation of length task, taken from

Brainerd (1972), consisted of the similar.changing by the experimenter of
the configuration of one of tﬁo equal lengths bf string. "The child‘was .
then asked whether the two strings were of equal length, whether one was

longer, and vwhether one was shorter.

Conservation of Substance--The conservation of substance task, ‘adapted

-

, from Brainerd (1972), involved the deformation by the experimenter of one '

of two balls of equal amounts of clay into a '‘pancake’;shape. The subject

1

was then asked whether the two pleces had the same amount of clay, whether 1
! |

one had more, and vhether one had less. i
i

|

1

1

1

i

i

|

|

%

|

|

)

1

|

L]

Each conservation task involved three parts. The first was the pre-

"&iction of the relation between the two rows, amounts, OX lengths if the

_'constions were changed. The second part involved the same questions

posed in the face of actual transformations. The third p&rt consisted

of requests for justifications of the response to the questions about the

! .
actual transformations. Recording of Stage III responses was done with an

-R~ for a relevant justification or an -I- for an ;rrelevant justification

v
2

v «

so’that an analysfj[could be carried out’ either with or without the justifi-

cation response.

Modes of Analysis

Due to an emphasis ;n qualitative data, longitudinal assessment, and assocized
sample attrition, certain constraints were placed gn the statistical analysis.

Discrete categorical data for the Piagetian task battery necessitated the use .

-




~
°

‘ ' g ' Paze 56

+ ~

of a nonparametricbstatiétic. Goodman-Kruskal (1954, 1959, 1963) suggested
the use of the gggga.stagistic for orderéd data as a measure of the degree
of association between multiple variables. ".Wohlwill (1973b) and Hubert
r(personal communications,1973-74) also found this measure pertinent to
developmental data of this nature. Intraindividual and interindividual
analyses across Time 1 (pretest) and Time 2 (posttest) were carried out.
A "change score" analyses as suggested by Wohlwill (1973b) and Wohlwill,
Fusaro, and Sevoe (1971) waa included to ascertain developmental inter-
relationships between levelg of response on one taskﬁft Time 1 and anocther
task at Time <. In principle, this technique is aimed at revealing the

i B

direction of causal linkages..

- ~

initially examinatiens of sampling bias and sex differences were

made. Cross-sectional analyses of the experimental and control subjects'

v

pretest responses were carried out to determine subsequent comparability.

B. RESULTS AND DISCUSSION

The purpose of this research was to investigate the cognitive de-

velopmental changes occurring during a two year period of the preopegational

Substage for two groups of children aged three tc five years. The resedrch
focused on the preoperational abilities in the areas of classification,
seriatioh; double seriation, measurement, transitivity, and conservation.

-

In addition, the differential effects of the variables'in two preschool=

settings and related teacher education programs on the patterns of crg-
nitive developmenta1~change during, the two year period were examined. It

\ was hypothesized that the children who participated inxtne Piagetian- Pre-
school Education Program (PPEPZ would, as.a Eyvproduct of tneir experience,

\ N ‘ exhibit overall higher levels of responses on various Piagetian tasks than\\\\

the control group children who ‘participated in a conventional nursery

& N

LI }

o
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school program (CNSP). Fﬁrthe;more, it was hypothesized that all the sub-

.
@ o

S

jects, because they were within the age range suggestég for the preopera%ionaf v

period, would show a relatively high degree of structurélsmix in 'their

LN

response patterns on both the pretést and posttest. TFinally, it was hypothe- ’

sized that the squects would indicate a greater degree of developmental

convergence within a concept domain than across concept domains. Lv'
k1 . .

I. Preliminary Considerations ;

-
-

The first major analysis deait with whether the experimental groups

7

i and the control groups could be conLidered equivalent Erio to thelr
participation in either preschool program. Independent t-testé were carried

out on the age vériagle and on the pretest scores for the standardized non- -
Piagetién measures, the PPVT and Raven CPM (see fable 24). The t-tests
indicated that there were no significant differences on the age ;5r£able

or on the PPVT gcores. The t-test for the Raven %?M pretest scores revealed

that the Wave 1 experimental group performed significantly better than the

control group (t = 2.4840, d.f, 16, p<.05). .
A comparison wds made of the continuing longitudinal sample partici-
.bants to the hilldren who withdrew from eifher program prior to completion
o

of two years. This was done in order to establish whether subsequent

. differences between the groups was due to differential sample attritioh.
. ‘ . .

-

Indepeddent t-testsindicated no sign;ﬁicant differences on'the age v%%iable,
_ PPVT, or Raven CPM:preteét scores (see Tablé 9). éhis is in contrast éo
expected sample &t%rition effects, and is surprising in view of’tyqicai
“« longitudinal research‘findiné; (see Rigei,“Rigel,Q& Meier, 19@7 and Rigel

& Meycr,’;b72).

- : \\~‘A_a/




TABLE

Comparison of Continuing Longitudinal Sample (CORE) to Dropouts

on Age-and Two Standardized Measures:Pretest Scores

Wave 1 Wave 2
?) Cy Py Cy
i Drop~ Drop- Drop- Drop-
-| CORE outs CORE outs CORE outs CORE outs
N ; 12 8 8 12 18 4 10 7 o
Mean, 40,41 38.¢&7 41.75 43.33 40.78 40.25 40.50 42.43
i
S.D.E" 4.10 2.29 5.26 4.78 3.08 3.30 3.54 1.81
t L9622 9178 . 3066 1.32
d.f. 18 18 20 15
PyVT ..
N 12 3 8 12 18 4 10 7
Mcan | 40.00 33.50 48.13 46,42 40.44 40.0 44.10 53.71
S.D. 1 16.85 13.2¢ 7.75 %.27 12.51 9.13 1.48 3.24
t 1.20 4634 T L0666 1.89
d.f 18 i3 20 15
Raven }
I z £+ E Not Glven 18 / 10 7
Mear © o BeLn3d 13007 § 10.28 13.25 9.60 .57
ool o283 196 o 2.85 3.77 1 3.50 4.lé
! i
t 1.23%3 ; . 1.7905 L0152
<.f 4 s i 26 15
~ § L — e
Notwu: 11 ¢ value . are nnn-si,nad Leant
L . R i L. t e of  eeond vear, g v
Ot YLt Jharen Cooad Lot b provion. perant
This inCloude ) tu . dFonur U0 Tyoaned gl Jropont s tor O
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2. Primary Considerations

NormativelAﬁalyges-—Normative data indicafing typical age patterns for
Piagetian task performapces vere éstablished by determining the percentages
of all subjects' responses, control and experimental groups combined,:;n
each stage response categbry for each s;btask for pretest and posttest
administrations (see Appendix A for the complete raw score response by

stage designations for each experimental and control group). The subjects

were approximately three years old at the time of the pretest and approxi-

/7
mately five years old at the time of the posttest. The percentages indicate

an overall increase in subjects” responses in the higher response categories
on the posttest. Uneéual percentages of subjects at Stage III across all
subtasks 1s indicative of differing degrees of difficulty within the task

battery. Three measurement subtasks--distance via reference length,
distance via units, and area via units, and the double seriation transposi-
) .

tion subtask show a notably lower percentage of subjects at the highe; stage
categor%gs on the posttest (see Tables 10, 11, 12, and 13).

Normative data on the scores for the standardized measures, PPVT an

the Raven CPM, for the total group of subjects (¥ = 48) indicate that

higher scores are moré evident on the posttest. This would be anticipated
from normal developmental change over a two year period. The fact that

the lower limits of the range of scores for both Eests mo;ed up on the post-
test while che upper 1imit stayed approximately the same (see Table 14) .

is unﬂ§?al._ A possible cause for this sact is measurement error |
in the .unusually high scores on the pFetest. ,

Cross~Sectional Analyses--Cross-sectional analyses compared the experi-

mental and control group subjects on.the pretest and the posttest for each. -

wave. This analysis was carried out using the nonparametrjic-statistic

X »
URLEL RV o




TABLE 10

L

Pefcentages of All Children Tested (N = 48) at Various Stages on

the Pretest and Posttest Administrations of the Seriation,

Double Seriation, and Transitivity Tasks

"Percent at Stage:
Task Subtask Test 1 IT1a | ITIb | IIc | I1L
Seriatdion Absolute Pre 16 | ~=*%| 4 |~ |79 |#
Post 0 | -- 12 - 87
Relative Pre 20 | 56 14 | -- 8
Post | 37 |33 |22 |~-- 6
Successive Pre 58 |18 |20 2 0
) ¢ . Post 10 } 10 |12+ 8 |58
r > ' -
- Additive ~Pre 45129 (18 | -- 6
. Post | 2 |27 |14 |-- [56 .
= : Serial ' Prexx | 25 |25 |21 | 7 |18
Corresp. (1) Post 4 10 25 4 56
Serial Pre |35 |14 |48 |-- | 4
Corresp. (3) &.(4) | Post 6 |18 |60 | - |14
Double Reproduction Pre 92 3 0 [-- 3 .
Seriation ~ Post 25 16 4 -- |54
Transposition Pre 85 | 10 3§ -- 0 ) .
-~ . Post .| 41 14 .} 33 | -- 10
Transitivity | Transitivity Pre 42 14 3 125 |14
Post |16 | O | O |10 |72 /y//
o * A dash in a Stage II category indicates that that parti-
- cular ﬁvmlon of Sﬁe 11 was not used for this subtask.
Where age II was not divided for a subtask, the response

¢

is listed under category IIb.
*% N = 28, Pretest was not admlnistered to P; or Cl There |
was one no-response. , ‘

’,




TABLE 11

>

Percentages of All Children Tefted at Various Stages on the Pretest and
' b e

Posttest Administrations of the Dichotomous Sorting,

Class Inclusion, and Cross Classification Tasks (}=48).

———

% at Stages:

Task Test 1 IIa} IIb

Dichotomous . Pre 43 | 50 6
Sarting Post 2 {31 |39

Class Pre* 64 25 *%
Inclusion Post 62 31 -

Cross & Reproduction Prex | 53 | 32 | 10
Classification Post 4 } 50 6 |39

.| Transposition | Pre* | 67 12 10 0
Post 20 37 18 |22

% N =28, P; and Gy groups were not given the pretest
on this task.

** Stage II was not subdivided for this task stAge Il re-
sponses are listed in the Ila column. .
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TABLE "12
] Perceptages of All Children Tested (N = 48) at Various Stages on the

. |
Pretesp and Posttest Administration of the Measurement Task.

[y ’ y

‘ %Z at Stage:
Task Subtask ~ Test NI Ila IIb IIc III
Measurement Length Pre 64 8 4 % 22
. Comparison Post 12 8 2 -= 77
R Distance via Pre 95 4 0o -- 0
Ref. Length Post 77 12 6 - 4
Distance via Pre 91 6 2 0 0
Units Post 64 18 10 0 6
X Height via Pre 18 20 2 -- 58
Ref. Length Post 0 2 4 - 93
Area via Pre 75 14 6 -- 4 ’
Units . Post 54 20 6 -- 18 .\Vj

% A dash in a Stage II Category Indicates that that
Particular Division was not used for this Subtask.
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TABLE 13
Percentages of All Children Tested at Various Stages on the Pretest

(n = 28) and Posttest (n = 48) Administrations of the Conservation Tasks

% at Stage:
Task Subtask Test 1 11 111
Conservation Prediction Pre 85 7 7
of Number Post 52 18 29

Deformation Pre 78 21 0
Post 68 4 27

Conservation Prediction Pre 75 25 0
of Length Post 64 14 20
Deformation Pre 75 25 0

Post 77 8 14

Conservation Prediction Pre 78 17 3
of Substance | Post | 58 |10 | 31
Deformation | Pre 85 3 {10

! Post 64 6 29

.‘.i‘l ” ‘{ /1A
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TABLE 14

Pretest and Posttest Normative Data: Mean, Range, and
Standard Deviations on Standardized Non-Piagetian

Measures for All Core Group Subjects

Task Test Mean Range S.D.

Peabody Pre 42,37 12-68 11,17
Post 55.25  40-68 6.83

Raven Pre 11.54 4-19 3.44
Post 14.02__ 8-20 3.05

Q ‘ \5:4{3‘{5
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“gamma" (Goodman-Kruskal, 1954, 1959, 1963).° It is essential for the

reader to realize that gamma 1s a measure of association which indicates
whether it is probable that untied responses would be in thi same category
on two ordered variables. When responses are in different categories for

\the two variables, the sign of the gamma valte indicates which variable
has™~the responses in a higher category. Tﬂe significance level for gamma
ind?cates how likely it would be for that pattern to occur by chance alone.
In so doing, the significance level talkes into consideration the marginal
totals, not just the untied cases. For this reason, there can be two
gamma values which are equal ia strength but only one which is assoclated
with a significant prediction,

Table 15 indicates that there are very few_éignificané differences
between the Wave 1 experimental and control group subjects on the Piagetian
measures. Using a gamma value of .48 as a cutoff point, it is possible
to indicate a number of'interesting cases. Gamma values ﬁigher than .48

could be expected “to- show.p fairly consistent pattern approaching the N

patterninos of responses sgown below in which the garma value uould be a + 1.

1

Task A Task A Task A Task A '
III III I II III I II III I II IIT
¥ { T3 1
Ilx o Tx i o I ; X o . Ilx|
= [+ v 1T 1]
2 1% 2 1o | el gl Al |g 1] | x
] .. & ! ] ! Yo
e IIDp %)™ X| & IIDY L X Brrp!x, 1\ EIIT! 47 X

For Wave 1 on the pretest scores for the measurement subtasks, the

-

experimental growp performed better on length comparison (y = .50), distance
via reference lengrh (y = -1), distance via units (y = -1), and area via /
unitsf(yj=~r.50) though not significantly so. Yave 1 posttest comparisens -y

indicate that the control group did better on tfansitivity (y = .51) and
. . ’ . - /

distance via refefence length (y = .52) but not significantly better,




3
TABLE 15
£
Surmary of Gamma Values for the Cross Sectional Analyses:’ .
Wave 1, Py x Cy, Pretest and Posttest and Wave 2, P2 x C», Pretest and Posttest
~
L 3
Pretest Posttest
. HWave 1 Wave 2 Wave 1 Wave 2
! Py x C; Py x Cy P} x G Py x C2
Y Sign. Y Sign. Y Sign. Y Sign<
Val. Level Val. Level Val. Level Val. Level
Dichotonies . .75 p2.05 .65 p<.05 .21 n.s. .75 p<.01 d
Class Inclusion - Not Given -.16 n.s. .35 n.s. .33 n.s.
Cross Class., Repro.,~. Not Given .33 n.s. -.59 p<.0S .43 n.s.
Cross Class., Tranqul/ Not Given .11 ao.s. -.13 n.s. ~-.43 n.s .
FEtiation ) .
N Absolute 1 n.s. =.26 n.s. -.22 n¥. 1 p<.0S
, Relative .35 n:s. 44 n.s 23 n: .64 p<.0l
Successive -.15 n.s. .12 a.s. .30 n.s. 48 p<.05
. Addzcive ’ -.34 n.s. , .15 n.s -.10 n.s. » .73 p<.01
Serial -Cor. (1) Not Given 0 n.s. .22 as. 32 n.s.
Serial Cor. (3) & (4) .19 a.s. .28 n.s. .33 a.s. .25 n.s.
Double Ser., Repro. Not Givean 1.0 p<.05 .09 n.s. -.O;V/E)s.
Double Ser., Transpo. Not Given .36 n.s. -.03 n.s. -.2 .8.
~ Transitivity Not Given .5 p<.05 .51 n.s. .62 n.s.
Measurement . .
Length Comp. -.50 n.s. -1l n.s ~-.55 ~u.s. 0 n.s
Dist. via Ref. Length -1 n.s. 1. n.s. .52 ‘n.s. .27 n.s
Dist. via Units -1 n.s. 1. n.s. .09 n.s. .21 n.s
JHt., via Ref. Length .25 a.s. .04 n.s. No “Diff. 1 n.s :
Area via Units -.52 n.s. .83 p<.01 =-.04 n.s’., .35 n.s
Conservation ] - ®
Bucber Pred. Not Given .77 p;?bﬁ -.44 nq.s. 0 n.s.
Number Defora. Not Given =-.07 n.s. =~.14 n.s. .30 n.s.
¢ Number Adjusted Not Given No Diff. -.06 n.s. .63 n.s.
Length Pred. Not Given -.21 .n.s. ~-.18 pgps. ~-.04 n.s. .
Length Deform. Not Given =-.21 n.s. .13 d.s. .09 a.s. l
Length Adjusted Not Given No - Diff. .13//3.5. .30 n.s.
Substance Pred. Not Given .30 n.s.. -.19 n.s. .22 n.s. -
. Substance Deform. Not Given =~-.26 n.s. .04 n.s. .30 n.s. 1
Sybstance Adjusted Not Given No Diff. -.11 n.s. .37 n.s.. ‘
) - o
‘ |
.‘ : Vad
! .
\)‘ ‘ \{} ‘\ oy
{f
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while the experimental group only maintained its pretest lead on length

comparison (y = -.55). For Vave 2, the control group did signific:;tly

better on the preEgst for double seriation reproduction (y = 1.0, p<.05),

transitivity (y = .5, p<.05), area via units (y = .83, p<.di), and’

' copservation of number, prediction (y = .77, p<.0§2. On the posttest,

the control group maintained its lead on transitivity (y = .62) but it

is no longer a significant differenée. }n addition, the control group

was significantly better on absolute seriation (y = 1.0, p<.055, relative

seriation (y = .64, p<.0l), successive seriation (y = .48, p<.C5), additive

seriation (y = .73, p<.Cl), and nonsignificantly better on conservation of

number, deformation-adjusted (y = .63). .
Comparisons of experimental and control groups on the classification

measures show no significant differences in performance on either the

cla;s inclusion or cross-classification, transposition tasks. Both waves

of the experimental group, however, performed significantly better on the

pretest for dichotomous sorting than Qid the controls’ (Wave 1, vy = .ZQ,

p<.05; Wave 2, y = .65, p<.05). Better performance was maintafned on the
posttest wiﬁﬁ the difference between groups significant for Wave 2 (y = .75,
p<.0l) and nonsignificant for Vave 1 (y = .21). Except for the péstfesé'
comparison iﬁ‘gfve 1, there ygffijy%,significant comparisons bereen gr?ups
for the cross—cizgsifiéation; ;eproduction taskl The first wave was not
pretested\on‘fbié task, but posttesﬁsashowed a higher general performance
level for the control group (y = -.59, p<.05). )

. It is difficult to determine whether the better performance by the
experimental groups on the dichotoﬁies task can be attributedito a program
effect. Classification abiliéies certainly were a major concern of the PPE?

and a varlety of activities involving choosing criteria and mggiﬁg sorts

were included in the activities for children. The initial performance

vt

N—
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differences; however, prevent the assertién of a distinct cause-effect
reiationship. °

.

The pe;centage of responses in each\ééage.category on each task for
Wave 1 and Wave 2 for the pretest and posttest administrations are presented
in Tables 16-23. Relative seriation has a considerably smallen percentage.
of subjects in Stage III than the other seriation taSksvat pretesting or.
posttestihé for either the experimental or control group. Examination of
the protocol for this task (see Appendix.B) suggests that this result may
be due to cggfusing languace used by the tester. éiegel (1974) goes so
far as to state that the verbal naturg\of the typical Piagetian measures
may be a p#incipél source of performance variance (perhaps leading to asynchrony)

N
and that 2n exact determination of the young chilqls abilities-awaits the develop-
”

ment of more.gophisticated and approprigte nonverbal techniques. The ‘i;"
importance of this statement in.terms of the assumption of‘accessibility to

a yéung child's thought throdgh language may well have had a bearing on'

the results on other Plagetian measures utilized in this-research. N

4

The control group for Wave 1 shows 100%’ of its,subjicts in the transi-
) tional Stage IIb on the posttest for serial corresponﬂequ (3) & (4).
Peréentages for the absolute seriation task indicate that in Vave ?, 77%
of ;he éxﬁerimental group and 100% of the control gloup were in St;gé“III&’
on the posttest. This probably indicates a ceiling effect ﬁbr thileask.

¢

Measurement subtasks of distance via reference length and distance via

B

units indicate very little change in percentages at each stage'id the experi- 4y
mental or control group from pretest to posttest. In the conservation

bat'te'ry, the percen‘s of prediction responses do not appear to be
. ’ . &

appregiably greater in the highgr stage 'designations than the percentage

of deformation respohses. In most cases for the deformation response,

there weré,no responses in Stage III on the pretest while by the posttest

701 L
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TABLE 16

' ¥ . ~
2 i

Percentages of Children at Various Stages on the Pretest and Posttest
Administratidhs of Three Classification Tééks:
& .
Wave I, Experimental (n = 12) and Control (n = 8) Groups

id 2 c’
‘ ’ ; % 'at Stage:
_Task ~ Subtask Group | Test I |Ila|IIb|III
Dichotomies = Py- Pre 50 |50 O 0
TN ~ CPost | 0 |25 |33 41
¢y -Pre 12 | 87 0 0
Post 0 |12 [37 |50
Class . ) Nt Pi Pre *%
Inclusion - Post 75 8 |~ |16
) - C1 Pre 1 - .
¢ ' Post |50 |37 |-——- {12
: Cross - Reproduction P, Pre
Classification E Post .8 (16 8 67 |-
b ‘ C1 Pre .| 0+- '
' Post 0 |75 0 |25
e Tfansposition Pl {1 Pre i
: Post | 25 16 8 |50
< C1 Pre . : .
‘ : ] Post | O |37 |50 |12
A ** Stage II was not subdivided for this task. .Stage II responses
, are listed in the IIa colum. - . ,
1";‘ .
- .

ERIC SEErE
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' . TABLE 17 .

Percentage of Children at Various Stages on the Pretest and Posttest
o’

Administration of the Seriation, Double Seriation, and Transitivity

<
Wave 1, Experimental (n =

. Tasks: 12) and Control Groups (n = 8).
/
% at Stage:
' Task Subtask Group Test -~ I 1IIa IIb IIc III
Seriation Absodlute Py Pre 8 - 0 _— 91
Post 0o -- 8§ - 91
Cq Pre ~0 -- 0 -- 100
Post 0O ~-- 12 - 87
Relative Py Pre 8 75 8 - 8
Post 50 16 33 -~ 0
/ cq Pre 0 75 12 -~ 12
Post 62 25 0 -- 12
Successive Py ‘Pre 58 16 25 0 0
Post 8§ 16 8 0 66
C1 Pre 62 25 12 0 0
Post 0 0 25 0 62
Additive Pl Pre 33 25 33 - 8
’ Post 0 8 16 - 75
; Cq Pre 50 37 0 - 12
Post 0 16 0o - 75
i Serial - Py Pre Not Administered
Corresp. (1) Post 16 . 8 8 0 66
C1 Pre Npot Administered .
~_ Post 0 25 0 0 75
Serial Py Pre 58§ 16 25 - .0
Corresp. (3) & (4) Post 8 25 50, -- 16
Cy Pre 50 12 3 -—- 0 '
Post 0 0 100 - -0
Double Reproduction P1 Pre Not Administered
'// Seriation Post 25 8 0 -- 66
Vo ey® Pre Not Administered
Post 0 37 0 ~-- 62 /\\
Transposition Py Pre Not Administered
Post 33 8 41 - 16
Ci g Pre ** Not Administered :
+ Post 37 0 50 -- 12 l
Trapsitivity - vy Py Pre Not Administered |
i Post 25 0 0 8 66/
Cq Pre . Not, Administered °
¢+ "7 4 SPost 12 0 0 O 8/? -

° % A dash in a Stage II subdivision indicates that that particular /

division was not used for thg subtask.

Where Stage II was not di-

vided for a subtask, the response is listed under .category IIb.
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TABLE 18
. o~ Yy
Percentage of Children” at Various Stages on the Pretest and Posttest

.Administration of the Measurement Tasks: Wave 1,

Experimental (n = 12) :and Contqgl.Groups (n = 8).

) 4
- h '
n % at St: e:
a 28 .
Task Sub task Group | Test I |1Ia |IIb| IIc| III
Measurement | Length P1 Pre 41 0 8 | -* | 50
. Cbmparison Post 0 |16 0 |--1] 83
. C1 Pre 62 ‘12 <112 - 12
Post | 25 ¢ 12 0 |-—-1 62 4.
Distance via Py Pre 91 8 o -1 0|
Ref. Length Post | 83 |16 0 |- 0
c; |Pre (100 |0 [0 |--1] O :
Post | 62 |25 i%/\ - 0 '
Distance P, |Pre s |25 & 0 0
via Units , . Post { 50 |25 0 8
¢, |Pre fw00 | 0 {70 { 0 o .
. K Post 50 12 25 0 12
Height via - | Py (|Pre |25 6 | 0 |-- | 58
Ref. Length Post 0 0 0 |™~ [100
C1 .Pre 25- 0 0 |--175
Post 0 0 0 -- 1100
Area via P Pre |58%[33 |0 {--] 8 | ™
Units o1 Post | 417}25 | 0 |-- | 33 |
c; Pre |87 | 0 .0 |- |12 |
X Post | 37 |25 |25 |-- | 12 N §

* A dash in Stage II subdivision J}ndicates that that particular |
divisionfwas not used for the subtask. Where Stage II was not |
divided for a subtask, the response is listed under category 116.

|

. \
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N~ ¥ TABLE 19
Percentage of Children at Various Stages on the Posttest*
° B ) Administration of’the Conservation Tasks:* Wave 1,
- Experimental (n = 12) and Control Groups (n = 8).
— . ’
- )
. - 7% at Stage:
Task Subtask Group Test I II II1
Consetrvation Number P1
Prediction Post 50 8 41
Cl )
Post 75 0 25
Number ‘ P1
Deformation e Post 66 8 25
ClA . s
. Post 75 0 25
] - " Length Py
: Prediction . Post | 66 16 16 .
. ) ' o -
. 2 - ) Post 75 A2 12
Length P .
Deformation 1 Post ?-R75 0 25
,C €
.- L, post |82 |25 | 12
Substance’ P1 )
| ~Prediction ‘o Post 41 25 . 33
» . /C i .
£ 1 Post | 62 | 0 | 37
; - Y
. Substance , - P1
- ] - { Deformation .| Post 58 116 25
v B - o %1 : )
o1, A LT Post 62 “ O 37 -
‘ . ‘\-l - ’ ¢ : - i !!
’ ¢ * No conservation pretest was édministered to the§eychflérep. )
- ~ ’
¢ Iy
2 , ) . . .
O ‘ . ’ ¢ n ’ . _‘I . . ; ' oew .
-ERIC . - R SN

- N < . ’
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Percentages of Children at Various Stages on the Pretest and Posttest

v ™

e

Administratién of Three Classification Taskg:

Wave 2, Expe£Qﬁéhta1 (n = 18) and Contro

(n = 10) Groups

.

Zuﬁt Stage:

Task Subtask Group | Test I | IIla| IIb|Ilc{III
Dichotomies - P2 Pre 61 | 38 0 |~ 0
Sorting | Post | 5 |50 {44 [-=-1 0
() Pre |30 [40./30 {-- | O
Post | 0 {20 |40 [-- |40
Class - P, |Pre |61 |27 [# |~ |11
Inclusion Pogt | 66 | 33 | =~ [ — 0
C, Pre | 70 [20 |-~ |-~ |10
Logt | 50 | 50 | == |.~-= 0
Cross Reproduction Py Pre | 61-|-27 | 5 [~ | 5
Classification ' Post 5 61 |11 |~ h(h22
C2 Fre |40 |40 |20 |-~ | 0O
Post | 0 |50 | O fr |50
Transposition | P, Pre |72 {11.|16 [~- | O
’ Post | 22 | 38 |16 |~~ |22
’ Cy Pre [ 60 [40 | 0 |-~ | O
' . Post 30 1 60|10 | ~- 0
Dcable Reproduction P, Pre {100 | 0 | 0 |-- [ O
Seriation Post | 33 | 11 5 |- |50
Cy Pre [80 |10 [0 |- [10
Post | 30 | 20 | 10 | ~~ |40
Transposition P, Pre 88 | 11 0 | -~ 0
. Post | 38 | 27 [ 22 | -- |11

C2 ' Pre 80 {10 | 10 *| -~ 0 -
‘ Post | 60 ‘|- 10 30 | -- 0
Transitivity R k) Pre |55 |11 0 {27 |5
N Post | 16 0 0 |22 |61
3 Cz Pre 20 | 2001 10 | 20 |30
, | Post | 10 0 0 0 |90
#% Stage II'was not subdivided. for this task. - Stage II responses are

listed in the Iia colum.

’

.

s e



ERIC

Aruitoxt provided by Eic:

v

TABLE 21
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Percentage of Children at Various Stages on the Pretest and Posttest

_ Administration of the Seriation, Double Seriation, and v
Transitivity Tasks:
Wave 2, Experimental (n =-18) and Control (n = 10) Groups*
) B
% at Stage:
Task Subtask Group Test I  Ila Ifgw IIc III
Seriation Absolute Py Pre 22 % 5 - 72
Post 0 - 22 -- 77
C2 Pre 30 -~ 10 -- 60
Post 0 -- 0 -- 100
Relative P Pre 4 33 16 -- 5
Post 38 38 16 -- 5
(A Pre 10 60 20 -r 10
Post 0 50 40 --
Successive Py Pre 61 11 27 gﬁ/,/(o
’ Post 22 16 11 (Y3
C; Pre 50 30 10 10 0
Post 0 0 10 30 60
Additive P2 Pre 55 22 16 -- 5
, Post . /5 44 27 -- 22
\ Cy Pre 40 40 20 -- 0
Post 0 20 0 -- 80 -
' Serial Py Pre 27 22 22 11 16
Corresp. Post 0 5 50 5 338
¢H) C, Prex* 20 30" 20 0 20
Post 6 Z0 20 10 60 °
Serqal Py Pre 27 16 44 - 11
Corresp. Post 11 22 5Q -- 16
(3) & (&) C, Pre 10 10 80 -- 0
Post 0 20 60 -~ 2Q
¥
Double Reproduction P, Pre 100 0 0o -- 00
Seriation Post 33 11 5 =- 50
. C; Pre 80 10 0 -- 10
Post 30 - 20 10 -~ 40
Transposition Py .Pre 88 11 0 -- 0
' Post 38 27 22 -- 11
Cy Pre 80 10 10 -- 0
Post. 60 10 30 ~-- 0
Transitivity - . Py Pre 55 11 o 27 5
. Post 16 0 0 22 61
- ¢c, Pre 20 20 10 20 30
Post 10 0 0 0 g0 -

. t
% A dash in a Stage II category indicates that that particular d&i-
vigion of Stage Il was not used for this subtask. Where Stage II
vas not divided for a subtask, the response is listed -under
category IIb.

#* One no-response.

*

.
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TABLE .22

Percentage of Children at Varfous Stages on the Pretest and Posttest

+

Administrations of the Measurement
S

Tasks: Wave 2, Experimental (n = 18) and Control (n = 10) Groups*

% at Stage:
Task i Subtask Group Test 1 I-|1IIla| IIb{ Ilc | III
Measurement | Length Py Pre 2~ |16 0 {-* {11
' Comparison * Post |11 5 5 | —-- |77
Cy Pre 80 0 e -~ 120 -
" /| Post |20 [ 0| 0 |-- |80
Distance via P, Pre {100 0 0 |- 0
Length Ref. Post | 83 0|11 |- 5
) ) Co Pre 90 {10 0 |- 0
N o ) Post | 70 |20 0 |-~ {10
———————— — — Lead ol Lond 2
Distance via P2 Pre 100 0. 0 ,0 0
- Units 4l . .| Post 77 |16 5 1°0 0
T, Pre | 90 | 0 [10 {0 | O
. \ Post | 70 |20 0 0 ;10
Height via Py Pre 22 16 5 |~- {55 X
Ref. Length . Post 0 S5y 11 - 83
o Cy . Pre 0 |50 0 {~-- 150 R
""Post 0 0 0 .j-— 1Joo
\ ‘ - Area via Py Pre 94 .0 5 |- 0
Units . Post | 72 {11 4 5 i~-= |1I
, Cy Pre 50 {30 |20 |-~ 0
_Pdst | 50 |[-30 0 |- ;20
Y

* A dash in a Stage II category indicates that that particular
division of Stagé II was not used for this subtask. Where
Stage II was not divided fer a subtask, the response is ligted
under category IIb.. ’ :

-2

-
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8

TABLE 23
Percentage of Children at Various Stages on the Pretest and Posttest
Administrations of the Conservation Tasks:

Wave 2, Experimental (n = 18) and Control (n = 10) Groups

% at Stage:

Task Subtask Group | Test I | IT | III
——— .
Conservation | Number P, Pre 94 5 0
Prediction Post | 44 33 22
Cy Pre -} 70 }| 10 20
Post 50 |20 30
Number P2 Pre 27 22 0
Deformation Post | 72 5 22
: c, Pre |80 [20 | O
Post 60 |- 0 | 40
b . RIS VRN -
. Length P, Pre °| 72 |27 | =0 ..
ol Prediction Post | 61 1% 27
- C,y Pre 80 {2 0
{ : Post 60 20 20.
—————— - - — P - —— - JE, S
Length P, Pre 72 |27 0
. . Deformation Post 83 5 11 |
) Cy Pre - 80 |20 0
JPC Sl -| Post | 80 |10 |10
e . Substance Py Pre 83 11 5
1 . Prediction Post 66 |11 22
. Cy Pre 70 |30 0
Post 60 0 40
R - o ——— o o o o e e kel
Substance’ P, Pre 83 5 |11
Deformation Post | 72 5 |22
v ol - A Pre 90 0 {10
\ \ ’
: Post 60 0 {40 |~
‘\\) . ) ‘
: R

A0 R
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o

there+was 22%-40% in Stage III. The experimental group percentages

are generally §pread across all the stage designations on the conservation

L +
tasks. The Wave 1 and Wave 2 control group, hoygyer, had no regponses in

‘ ) ~ S
the transitional Stage II .category on the posttest for the conservation

)

tasks except for conservation 6f length prediction and deformation and

for Wave 2 number prediction. The posttest Wave 2 control group responses
LN
for conservation of substance are the only instances of the theoretically

expected bimodal distribution.

Pe;formances on the classification fasks follow a general pre- to

4 :
posttest trend out of Stage I and into the higher stages (see Tables 11, 16,

Y

and 20). An exgeption to this is the posttest performghce of the Wave 2

experimental group on the class inclusion task. Most of the responses re-

N R

mained in the Stage I category %ith virtually no change from the pretest

to the posttest. The control groyp showed the general trend of a movement

S ¢

out of Stage I on this task“although a sizeable number (50%) also remained

in that stage on the posttest. A comparigson of responses on this task to

2

those on the dichotomies task suggests that class inclusion abilities
. } .
" develop later, or perhaps slower, than abilities to sort dichotomously.

In general, the groups show a much greater percentage of postteWt responses

*ia

in Stage III for the dichotomies task than for the clasg inclusion task.
. -

Group differences were appaqé%t in the dichotbmigs task where the Wave :2

" control grovp performed bétter (with 40% of their respoﬂses in Stage III

compared to C% for the Wave 2 experimental group) and in the cross-classifi-

cation-transposition task where the Wave 2 efperimental group had a iargér

percentage of Stage III respoﬁges than did the control group (22% and 0%,

respectively)."’
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Cgre group t-test comparisons, were carried out on the are variable
for the bretest and the PPVT and "aven CP'{ sco;es for'the pretest and
posttest for each vave (see Table 24). Ilo significant differences were
found for ace or.PPVT. A significant difference was found between the
experimental and control groups for Wave 1 pretest on the Raven CPM

(t = 2.480, d.f. 18, p < .05), which indicated the experimental group was

4

superior. Hovevér, this diffe;ence no longer exiSted on the posttest

%aven CP}1 comparison. For "ave 2, there was significant difference on the
post%est éaven CPii comparison indicating “that the coﬂtrol group was superig:
(t = 2.2212, d.£. 26, p < .05).

In short, there were few significant diffetences betveen the experi-

3

mental and control core groups for either Wave of subjects and almost no

differences were maintained from pre to posttesting. 'While the Wave 1

-

experimental group performed'somewhat better on a few tasks on the pretest,

s

it failed to maintain this lead, with the exception of the length comparison

task, or to estabilish other leads on the posttest. ~The control group,

- M N [
vhile not surpassing the experimental group on the pretest on any task,

did perform somewhat better om several tasks on the posttest. The Wave 2

<
- . oy

control group performed significantly better than the exberimental group

2

on the pretest on five tasks but’ except for the dichotomies task did not
maintain the significant lead on these tacks on the posttest. The control.

group did perform significantly better on four of the seriation tasks on

the posttest < absplute, relative, successive, and additive seriation.
The t-test comﬁhfisons indicated no significagg,differences'between the

groups on age or PPVT. The significant difference between the expgri&gﬁtal°

w
S .

and control groups on the Raven CPl posttest in 'which the cont¥dl ﬁtoup ) .

o

. ; .
was superior ig not traceable to a particular cause. However, a ‘greater .
. . . » N , . -

. - . ! *

AN
3 i".c_{,
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W

Core Group T-Test Comparisons of Age and Standardized Measures

s

’

for Wave 1 and Wave 2: Pretest, and Posttest

.

2

Wave 1 -H;ve'Z
Pretest Pésftest Pretest " Posttest
Py C1 Py Cy Py (o] Py Cy
N Age
N 12 8 18 10
Mean 40,41 41.75 Same 40.78 40.50 Same
s.D. 4,10 5.26 3.08  3.54
<3 t o .64 W22 N
d.f. .18 \
PPVT , G
N 12 . 8 12 8 18 . 10 18 10
Mean 40,00 48,13 | 53717 55.87 40.44 44,10 | S4.44 58.704
s.D. 10,85 7.75 5.72 7 5.8 ] 12,51 J1.48 7.82 6.80
.t 1.82 1.03 - .76 1.44
d.f. 18 : 18 ° : ¢ ‘
- N - I d
Raven 3.
N 12 8 12 8 18 10 18 10
Méan | .14.83 11.88 13.83 14.37 10.28  9.60 13,00 15.80
b * . . “ ! - . \ '
s.pf-1 2.98 1.80°°| 2.170 3.3 2.85 3.50 | 13.63 2.15
.t Tt 2.48% «ubb .56 2,22%
d.f. 18 . 18 .
. . ] 3 F--3
* p<.05 Y Ca e oa :
I R // ¢ . t o ¢ !
..,. -~ \ » - A -
. L ) \
- / . o .
! / » I3 .
) . ‘> N
— N ) a4 . !
) -
o .
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luse of p'zzles and games with one corredt'solution inﬂthe C&SP‘may have con-
tribyted/ to the higher performance of the control group.

In.retrospect, it is perhaps not unduly surprising that the first hy-
pothesis concerning overall higher response levels by the experimental group
was not suppcrted by the results. The environment in the home and in .th=
community outside of school has a large impact on development. This 1s par-
ticularly ttue for 3 and 4 year olds who spend only 2 1/2 hours in a schcol
program. Poth groips of preschool children in this study were drawn from the
same population and therefore from the seme general non—schodi environmen:.
It seems likely'thet the following shared factors wouid’be particularly inflv-

T a : . °
ential on.dEVelopment: SES, community location, family structure, mdbility,

long and short term achievement exp2ctations, and general attitudes touard chtld

’ . - -

rearing. The effects of experiences common to both groups may well have cat-

shadowed any effects diéferential schooling may*have had. In additiqn; fir~r i

v < he

measures may be needed to distinguish between programs when the non~schiool

v

N environment is already meeting the basic needs for Cogniti;eq%ggelopment. . -—
Sharper distinctions between prograus might also have led to differences in per-—

formence. Original differences in'approech in the present. study diminishe? wieh
. A ‘ \ ..
time. Most notably, several members of the CNSP became intere;tedain Pizgeti-n

»

theory and could not be denied the opportunity to participate in. Hﬁrkshpps offzar~

ed to the public and ruh by PPEP pensonnel. S%udent.teachers in both. prograce

*

"also had had similar training befor@ their practicu& experience so ?hat pa,t*r"- T

larly in the early weeks of each semester, much s;udent teacher-qhild int=r§c 1on
~ ¢

was similar for bqth programs. Since there were no majcr differences between #'

- .t o

. experimental and control groups for either Wave 1 Qx Wave 2, subsequent dis_ue» s
Voo Y
will primarily focus on pre-— to posttfest comparison ‘even when dealing with ‘%*o* 3=

i . LS . ‘
. A N . . "

seotional data. s . ) a .

» \ v
.
¥ hoo? ?

The marked lack of. difference in percentages betWéen pre- and poSttest

{ERJ!:‘ on ‘the distance via reference length and tng distance via units measurement

LRI -
\ . N 'Zr"' A ..

’ ) . LY B . - -
. o s .
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tasks i? supported éhroughout the other statistical analysés'carried out.
These two tasks were partiéularly difficult for the 3-5 year old childreu.
fﬁis is in contrast to results found by Wohlwill et al. k19710, who found’
that for kindergarteners and first graders the distance via reference
length task and the length comparison task were the easiest of the measure-

*
ment battery. The present rescarch indicated that height via reference

s

length and length comparison were the two least difficult tasks in the
measurement battery. After personal cpmmﬁﬂ}ﬂation with Vohlwill (1974),

it .was discovered that the height via reference length task was carried

out with somewhat diﬁfé%pnt instructions in the present research whigﬂ/m?de

this task actually a height comparison:task for many children. In the

2

present research the child waé not ins;ructeé to find a Rouse of similar

height without moving the house itself while in the Wohlwill et al. (1971)

) -

research this direction was used.

f =
The percentages for the conservation tasks which indicate very little

‘:Hifference Yetween the prediction and deformation reéionses is unexpected.

e
: fPiaget (1952) suggested that conservation develops in three stages: Stag: 1,'1n

.

¥

5
which the child’ can neither predict nor conserve (in the deformation part of the

Eask);OStage II, in which he can predict but not ¢eonserve; and Stage III in yhich

o

he can do both equally well., It wouidabe expected that the preoperational

‘child would be more likely to be able to predict correctly before he cou]d

perform'the deformation correctly. Pilaget (1?66)'and Bruner, Olver, GregnfLeld

L N
et-al. (1966) have found that preoperational subjects could correctly &

pq@dict the empirical outcome ‘of a transformation. Toniolo and Hodber (1974),

4 iq a study of.observation of length and weight with young children, also
found no difference between performances on prediction and deformation.

It’would also be expected. that there would be‘more responses in the

-
.

¥ . 4
transittonal Stage II designation than in the Stage III designation.




~
4
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}considered in the following disgussion of these results.

*. | ~ ’ . Page 82.
It may be that not cnough ehiidren moved out of the Stage I designetion .
during the two year,period for these differences to be evident or that
children are in the Stage IIi‘esignatioh for such a short time that for
some of those who moved to Stage III it was’nothassessed in the present

3

research. The fact that the experimental grqup evidenced more Stage 1L
respohses on both the prediction and deformation components of the conéet—
’Vatioh tasks thah did the control group may be a result of the emphééis
piaced on prediction in problem solving abilities in the PPEP which was
not part of the CNSP. This may also be a result of the stress placed on

operational integration within the PPEP which would be expected to facili-

tate structural transformation.
! {

Lonedtudinal Anal}sesu
Sy

)
The longitudinal analyses dealt tw/ith the gains made by each group

-
>

from the pre- to the posttesting. The progress whkich is evident in the

results from pre- to posttest indicates an increased abiiity in cognitive

.

reasoning and understanding for all groups. Analyses using the gamma
statistic compared the pretest tb the posttest scores for each wave of th.
experimental and control groups. Table 25 presents a summary of the gamm-

values for the loneitudinal analyses. Gamma values less than .50 are not
[N ® 4

J

: s . -~
“"On the classificatibn measures the Vate l’experimental group made
stgnificant gains on the dichotomies task (Y 1 0, p < 001) The Wave 2

a4 ¢
cxperimehtgiJgroup also made sionifirant gains on thip task (Y = 94, p < .02 1)
‘: .

well as on the two cf&;e classiffcation tasks Greproduction. y=.75, p < 0 1

und tranéposition. 7, p < .01).- Patterns found:for “the control L

proe¥s vere sfnilar to those in ghe experimental groups exceot that no ,

s
stat stically significant gains were made by the Wave 2 control group on

£ .
¥

¥ .\q\?\” 9 ° 0.
’ ,’l ‘/



TABLE 25
Summary of Gamma Values for the iongitudinal Analyses: Wave 1 and Wave 2,

Pretest to Posttest Comparisons for the Experimental and Control Groups

\
-

A ’ . Wave 1 Wave 2
.. Py C1 . Py Co
. y Sign. Y Sign. Y Sign. Y  siga.
. Val. Level Val. Level Val. Level .,Val. Level
Dichotomies 2 1,0 p<.001 1.0 p<.001 .94 p<.001 .85 p<.01
' Class Inclusion Not Given ~ -.19 n.s. .27  n.s.
Cross Class., Repro. Not Given .75 p<,001 .75 p<.01
Cross Class., Trancpo. Not Given .67 p<.01 .59 u.s.
,/ Seriation
Absolute | .06 n.s. -1.0 n.s. .25 n.s. 1.0 p<.0l
Relative s =-.28 n.s. - .73 p<.01 .06 n.s. <.38  n.s,
Successive .83 p<.001— -1=0 p<.00F .67 p<.001 .98 --p<.001
Additive .89 p<.001 .92 p<.01 .66 p<.01 .91 p<.001
Serial Cor. (1) Not Given .56 p<.01 ~ .72 p<.01
Serial Cor. (3} & (4) .75 p<.01 1.0 p<.01 .25 , n.s. .36 1.s.
Double Ser., Repro. Mot  Given 1.0 p<.001 .74 p<.0l1
Double Ser., Transpo. lot Given .86 p<.001 46 a.s.
Transitivi~y | Not Given .79 p<.001 .77 p<.01
| Measurement ;
: Length Comp. .67 pk.05 .67 p<.05 .90 p<.001 ‘.88 p<.01
. Dist. via Ref. Length .38 n.s. 1.0 .p<.05 1.0 p<.05 .60 n.s.
Dist. via Units .56 n.s. 1.0 p<.01 1.0 p<.01 .51 n.s.
Ht. via Ref. Length 1.0 p<.01 .0 n.s.~ .63 p<.01 1.0 p<.01
Area via Units .40  n.s. . .67 p<.05 .71 p<.05 .06 n.s.
Congervation ’
Number Pred. ‘w . Not  Given ‘ .91 p<.001 .33 n.s
Number Deform. . * Not Given .25 n.s. .54 n.s.
. Number Adjusted Not  Given R 1.0 n.s. 1.0 p<.05
o Length Pred. Not  Given ' .36 n.s. .50 n.s.
. Length Deform. Not Given' ~.21 n.s. .06 mn.s.
Length Adjusted . Not Given 1.0 n.s. 1.0 n.s.
Substance Pred. Not  Given .44 n.s. .38 n.s.
h Substance Defform. Mot Given : .32 n.s. .71  a.s.
Substance Adjusted _Not Given 1.0 n.s. 1.0 n.s.

!
;

-
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the cross classification, transposiﬂ&on task. Weither groun changed

responses notably on the class inclusion task. This 1s not particularly
|\ & )

surprising in view of receng discussions of clals inclusion undergtanding
: 7

Brainerd, 1973 and Brainerd and Kaszor, 1974) waich contend that

oA

(e.s.

these tasks may indeed involve formal operational rcasoning.

i

t An examination of the seriation measures indicates that the Waxe 1

experimental group did signiticéntly better on the posttegt than on the

‘ s
pretest for successive seriation (y = .83, p < .001), additive seriation

(v = .001), and serial correspondence (3) & (4) (v = 75, p < .01).

.87, p <

. :
The Vlave 2 experimental group also made

significant gain% from the pretest

v

* . ’ ®
to the posttest on successive seriation (y = 67, p, < 001), additive
’ . ., #:-_w £
seriation {v = .66, p < .0l), and on serial conrequndence (13 (Y = .56, - 7
R C e .
p < .01). ,It should be noted that serial correspongfnce*ii) is analoﬁous

iy

., Ad R T

32

+ 'to a successive seriation task (aee Appendix B) ﬁraddit on, the Wave 2

xperimental group showed significant gains on doublé’seriation fenfoduc—

tion (y = 1.9, p< 001y and transposition (Y = 86, P < 001),‘and L

-

‘- *

sitivityq(y = .79, p < .001). The Wave 1 control group had signifi-
. A . " .

cantly lower performance on the posttest on gelatéiﬁ seriation (y = -.7,
.\ B ' N N

i t

P < ‘Q{Q and successive ‘seriation (y = -1.0, p < ‘Obl).' However, thes
 made si nificant gains on additive seriation (y = .92, p < .01) and serial

correspondence (3) & (4) (y = 1.0, p < .001). Table 75 indicates that \\
N A .2 s

+ they also had a significantly louer‘performance on absolute seriation

(y = -1.0); however, because there were go" many ties, this gamma value ' s

Dy v . -+ -

took into account‘only tuo res;onses; Waye 2 control group subjects madek
significant gains on absolute seriation :j\?\l\o, P < .01), successive

seriation (y = %98, p < .001), additive seriation (Y = 91, p < .001); : . ]
and eerial correspondence a) (v -' J2, p < 01) It should be point°d .

P ,
out that the Wave 2 experimental group also made significant gains on the

. .
H k. 2
A . , . w t,\'{. )') 'i _: . (
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i .

latter three tasks. In addition, like the Wave 2,experimenta1‘group, the

3

Wayz 2 control group made significant gains on double seriation, reproduction

(vy = .74, p<.01) and transitivity (y = .77, p<.01l). e '

.

pains generally on the seriation suptasks. This 1s a concept domain in -~
which preoperational subjects typically 3?ke gains (see Bingham-iewman

& ﬁooge}, 1974)., 1In addition, the Wave 2 experimental and controligtoupé
made significant gains on tpe more difficult double seriation and transi—

tivity tasks. The differences in %;ins between Wave 1 and Wave 2 on

serial correspondence (1) and serial cotrespondence (3) & (4) is indicative

’

of a possible cohort and/or program effect. Moreover, the significant gains

on the more difficult double seriation transposition and cross~classification

transposition tasks for the experimental group only may be indicative of a

'program effect since the experimental program emphasized the kind of logical
* o~ ”~ P ‘.
reasoning which these tasks require. o .

s

-

The longitudinal analyses of the measurement battery generally indicate

ggins on the posttest. The Vave 1 experiyental_group made significant .

’

¢ . gaine on length compar*son.(y .67, p<, 05) and height via reference length

4 (y = 1.0, p<. 01) and nonsignificant gains on d&stance v¥a units (y = 56)
Like the "ave 1 experimental group, the. Vave 2 experimental group made
significant gains on length comparison (Y = .2%, p<.001). The Uave 2 .

‘ experimental group also made significant gaing on distance vi;{refenence

a ’ 1)

length (y.= 1.0, p<.05), distance via units /Y ='1.0, p<.01), height via
- )

S

.

reference lenétn (y = .63, p<.0l), and area jvia units (y = .71, p<.05).

N .

5 *\\\\ - In comparison, the Wa@e‘l control gréu;imade significant gains on N
K . ' . .
. .length comparison (y = .67, p<.05), distancp via refegence length (y = 1.0,
y «
o = <.05), distance via units (y = 1.0, p<.05), and area vig-units (y.= 67
ERIC 70 dtspange via wnie  and,area vig e (1.2 367,

- /‘ AR i SF; (v

.
. P [

«
.
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p<.05). Tabke 25 also indicates that the control group gained on height

via reference lengtﬁ (y = 1.0); however, because of tieg, this gamma value
is based on onlf tvo subjects' responées, Like the lJave 1 control group,

s

the Wave 2 control group made significant'gains on length comparisén (y =

length (y

}.0, p<.01) and nonsignificant gains on distance via geference‘
. \
.60), and, distance via units (y = .51).

. & v
In summary, the gamma values for.the longitudinal measurement compari-

Iength (y

sons indicate that none of the groups performed worse on the posttest than
on the pretest. Thus, régression effects would appear to have been negligible.
Each‘of the control and exggrimental gro?ps improved on length comparison,

"heipht via reference length, and distance via units. Fach of the experimental®

&

ahd ‘control groups made significant gains on ahe length comparison and height

vi; reference lengEh reasurement tasks. As was mentioned previously, the
Jheight via reference leng£h task, because of an error in the instructions,
could be considered a height comparison t;sk. Thus, it is‘appropriate for
significant gains to be made on this task by. groups who made éign;f;pant

gains on the lenpth comparison task. The significant gains on the other

more difficult measurement tasks are most probably due to some childre%
A

-~

moving out of"the Stage I de;ignation.

Longitudinal analyses of the. conservation battery indicated that the

-

Wave 2 experimental group did significantly betfer on the posttest on the
: P> 2 - : .
conservation of number, prediction task (v = .91, p<.001). Table 25.indi-

cates that there were a number of other cases in which gamma 1is over ,.50

where the experimental group for Wave 2 performed better on’ the posttest;
" , N -
number of ties in—each case .the gamma value is

‘ J
“-“2’-_ {l
P " D F

:.r" 3 4: [N . F

-~

however, because of the

-

.88, p<.01)% They also made significant gains.on height via reference L
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’ L

k- »
based on only a few cases. The gamma values for the conservation scores
of the contrcl group for: Wave 2 indicate that they’ performed significantly

better on the posttest. on conservation of number, deformation-adjusted

.

(y = 1.0, p<.05). Furthermore, they made nonsigniricanthains on cQnserva- .

. ' ) -
tion of number, deformation (y = .54) and.conservation of substance, deforma-
’

-
\

tion (y = .71). Other gamma valueﬂ vhich appear to ipdicate superior
2 B

.

posttest performance'fbr this group are again due to only a few cases }

' ' /
because of ties.- -
.. ' Overall, for the conservation tasks all gamma values over .50 Show

8

that on the posttest the groups did better than on the pretest. Although

. ’

: many children remained in Stage I, there was a general increase in the ' $
\— number of children in Stage II or IIL across the conservation tasks. )

> -

Interestingly, the Wave 2‘experimenta1 group did a great deal better on

the, posttest on conservation ofﬁ:ugper, prediction while the Wave 2 control
)

group did better on conservatio f number, deformarion either adjusted
< ‘ t

. -or not adjusted. This again may be due to an emphasié on prediction
experiences in the PPEP. .
While the Piagetian tasks are sensitive to intellectual differences
at early ages, it appears that further refineﬁg;t could provide more informa-~
- fion on what young ¢ildren do know rather than what théy don t know.
" Siegel's (1974) comments on the language components of the tasks is

specdfically germane to this point. In addition, using a more clinical

method and stimuli which are particularly relevant to young children may .

S

= prove beneficial. For insrance, in training testers for the Wave 2 post-
testing for the present resegrch," it wae found that when scoops of ice
cream were used for the conservation of substance task rather than clay )

o .- balls, several three year olds who could not conserve with the clay balls

SRIR It/

.
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D “ \ -
could both®predict and conserve substance. In the conservation of length

task, when children were quéried about whether one sgring was longer than
the other after one was made into a circle they invariably said the straight’

string was longer. In actual measurement of the space occupied by the strings,

- .

t -
the straight one was longer. From explanations given by}the child, it was, dis-

GJ
cerned that the question seemed to refer to actual length in space rathar than

the,s;ring itself. Niller, Grabowski, and Heldmeyer (1972) algso cite the salience

N -

of.theslength dimension for preschoolers in the conservation of substance task.
Table 26 Rreﬁents the t-test results for'pre—-to posttest change analyses
on' the standardized measures, ¥PVT, and Raven CPM, for each wave; The compari-
sons indicated that significant gains were made by‘all groups on the PP&T.“how—
ever, only the Wave 2 experimental and control groups performed significantly

better on the Raven CPM posttest. This is probably a reflection, of the shorter
¢

time between pretést and posttest. administrations cf the Raven CPM for Wave 1

rather than an indication of cohort differences. The 4 1/2 month interval may

not be long enough for age-related changes measurable with this task‘to %;rur*q
. . < [ .

at least for the age range studied here. ' ' '

- hd r

) The Wave 1 experimental group made significant gains on the PPVT (t = 4.27,
4 . o
d.f. 11 p<.001) but not, as mentioned above, on the Raven CPM. The‘Wave 1 con-
! ’ »

i, trol group likewise performed significantly better on the PPVT posttest (t = 3.23,

®»
- d.f. 7, p<.05) but not on the Raven CPi. Although neither trend was significan?\°
<

the mean score on the Raven CPM increased in the control group but‘decreaTed in

-~ . * >

! the experimental group. \

' | / The Wave 2 experimental group performed significantly hetter on ‘the PDVT
posttest (t = 6.13, d. f 17 p<.001) and on the Raven CPM posttest (t = 2. 87
d f£. 17, p<. 05) The control group for Wave 2 also performed significantly
better 'on the PPVT posttest (t = 3.33,-d.f. 9, p<.01) and on the Ravg}kgPN
posttest (t = 4.06, d.f. 9, p<.01). The similarities here suggest that meas ure—
ment errors rather than program differences may have resulted in the directions

"of change noted on Raven CP! performances for _ Wave 1.

[Kc s < _ -

<




TABLE 26

Compar}son of Pre to Posttest Changes on Standardized MeaSure§,

/

[

for Experimental and Control Groups:

N

Wave 1 and Wave 2

Wave 1

Wave 2

P

¢

Py

C2

Pre Post

Pre Post

Pre Post

Pre Post

12 12
40.00 53.17

. 10.85 '5.72°

4.27%k%

11

1

8 8

48.13 55.87
7.75  5.84
3.23*

7

18 18

40.44 54,44
12.51 7.82
6. 13%kx *

17

10 10
44,10 58.70
11.48  6.80
333k

9

12 12
A
14.83 13,83
2.98 . 2.17
.1.43

11.

8 "8

91,88 14.37

1,89

[

3.3
1.49

7

+ 2.85

18 18

B Kl
10.28 13.00

3.63

2.87%

17

10 10
9.60 15.80

3.50  2.15
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'

Percentages of several different types of pre- to posttest ckange
patterns in stage category in each task summed over all tasks for Wave 1
are presented in Figure 1, Similar information for Wave 2 1is shown in '
Figure 2. The experimental and control groups follow a strikingly similar

. .
battern with the h%ghest percentage of responses for each wave remaining
in the\transitional Stage II. loreover, the figure indicates that the
najority of all reﬁponses in each wave reﬁainéd in the same stage categofy
rom pretest to posttest. llost of the responses which changed category
for each wave folloved the stage category sequence deterﬁined prior to

1

i
sForing. Approximately 1/10 of the responses showed a backward shift

fLom pretest to posttest. This small amount could be expected from normal L\

B

statistical regression effects or measurement error. MNotwonly were the

~

experimental and control groups almost identical, but'ft is remarkable that
_ the two waves of subjects élso'fleowed the same pattern.
It is significant to note éhéﬁ;Figures 1 and 2 indicate that many

subjects' responses, when all Piagetian tasks are considered, remain in the
o - .
transitional Stage II designation. This again may be because of the relatively

“

short period between measurement times (approximately 15 months) as well
as the very young age of the subjects at the beginning of the research.

A fifteen month period with 5 to.? year -olds would probably have resulted

» [y

in considergbly different outcomes. During the period from ithree to five

years reor§anization of operational structures may not have progressed

o] , ’
enough tofbecome apparent. - .

Tn addition, Kamii and DeVries (1976) sugéest that Plagetian theory is
even more relevant to thegsocioemotional area of development than the cognitive

area o% development. thile a framewofk of operational abilities is essential

<
'

in any interactions in the reality of objects, people, or events, it may be

3 N . [l

50 -
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FIGURE 1
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tact the présent Piagetian measures do not tap the socioemot}onal aspects

of dewelopment wiEh,whiéh Joung children are struggling. Though Piaget.

¥

emphasizes the integral aspects of socioemotional growth with cognitive

. « . - ’
growth, -the present tasks do not appear to‘be designed to measure growth

in this area. . ~
. . .
, Moreover, the processes of simple and reflectiVe abstraction neceesary -

.
~~

for the child's building of physical and logico-mathematical knowlsdge

through the continuous equilibrium mcchanisms®mentioned previously most likelvtnl:
t ’ .

,a longer period to transform cognitive structures than the éeriod provided
. . - ’ ‘
in this research. The differences between the exberiméﬁtal and cqgntrol

groups which are disappointingly absent from the present results might have
V' f » i ’
shown up in future times of measurcment. It 1s also possible that becausé

Y

~the FPEP attempted to optimize and extend the use of, structures already

present rather than accelerate the functional and structural changes which

¢ ’ . . ,
occur developmentally, the use of the concrete operational tasks may not
have been able to pick up this extension. . f
Another reason for finding many responses'remaining in the Stage II

category Bould bg the phenomenon of"Spiral developnfent suggested by Werner

t

(1957) in which an individual’s performance would be expected to regress

before it progresses. From this theoretical viewpoint, it'wduld be

. T -

/ . . '
. expected that children would move ahead and then back again before moving
H

. é . ’

v further ahead developmentally. If this were the "gase, it would be profitahie

to retest children at gﬁBrter intetvals. However, attention would negg to [/

. be given to estaflishing controls which would 2llow for measurement of the

tegt-retest effects. / ' E ‘

+ .
IS -

Johlwill (1968) points out that "the variables which are effeetive in

3

concrete situations change.’ This results in differences in compféhenbion
Q  of an oﬁeggtion and expression of it at the level of perform@nce. While

o SEEEE I >

/

et
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‘Athe operational abiliey may be available, it may alsq be expressively .‘
A retarded dep ding on the situatipnal variables. This could,account for

. . .

the many instances of spontaneous operational pe*formance witnessed by
&

teschers in the PPFP vhich did. not show up in the testing results. - How—
a (Y

)
ever, an observational study of the spontaneous classroom ‘behaviors would
be necessary tg substantiate vhat the teachers saw happ&ning. A.study

comparing the results of typical task assessment and naturalistic gbserva-

. tion of the same subject could shed light on Uohlwill's (1970) suggestion

”

that the very yqung child does nat reveal his abilities fully in a ‘testing

ceituation. He suggests that the child often begomes stimulus bound_ by
%

-

4

the directions of the task in an exnerimental situation rather Ehan solving
the problem creatively as he would in. a natural situation.

’

3. Other Considerations!®’ o : ﬁ : S

Within Stage Correspondence Afalyses--The data were rearrayed in frequ§ncy

. ‘tables to determine within stage correspondence of the subjects’ performances.

Separate ‘analyses weré made for the pretest and the posttest, A representa-
tive sample of tasks was chosen-prior to preparing the frequency tables

vhich were used to examine synchrony.within a conceptfdomain as well a% .

’

across concept domains. In preparing the tables for this analysis, the
‘9 ‘.

variqus Stage 17 subcategories were, collapsed into a single Stage II category.

]

In addition, the Wave 1 and Wave 2 experimental gfoups were combined for one

.

analysis (Table 27) and .the Wave 1 and Vave 2 control groups were combined

]

for another analysis (Table 28). , ’ ‘ .

; The almost complete lacl: of synchrony found in the within stage
T g ' ~,
c?zrespondence analysie is particularly notable. Four types of tables
» ”~
which are representative example5}of tne typical patterns exhibited by the

data are as follows:

N
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. TABLE 27 . | . .
Summary of Selected Gdmma Values for Withih Stage Correspondence noswwn»moww on Piagetian Tasks: Total Experimental Groups, Pretest and Posttest.
L. 3 > == - . .
. N . . P H
o> - . .
: roL < o . PO © N
’ . [ L -] ) - <& . . o o~
. . ! o, @ -~ "] » . ©w -t > g
: T ' s 3 ” g 5 .
: ) . - . o Lo Lo Vo o 4 o Y/ o =
o -~ " . a - 0 “ < = -l =1 .m
- .2 22 | 83 22 3E T~ .2 57
-0 < O 0 B o LTI 3 N . o 0 U
~ i - o . HO M [V~ o O Q oy - Q
. e - a OH . I8 O L . O . wo - ) = a X -
c Pre |[Post Pré |Post | Pre Post Pre |Post | Pre | Post Pre | Post Pre | Post Pre | Post
L J1 M
Class Inclusion -.57 | -.67 . ) . ) & . <
Cross. Class Repro .59 | -.21 | -.27 | .12 . [ . : i .
Cross Class Transpo pe 56 [« 72 ) — ! . .
Serial Corresp (3 &&4) —.54% | .32 .29 | Lo7aRn . -
. p .
Doublé Seri Repro | - ¢ - LT 65% | ‘ -
Dquble Seri Transpo .25 | .26 w7 | sex | — | .32] w90 |2 g
Transitivity , .07 .30 W32 | JT7x% . -2 .57 | -1.00 | .63%* - o
Distance Via Ref Length | =1.00 | .62 ~"l-s) — | 13 — | .12 |-2.00 |-.06 | — "9 - |.3 - .
rd Al Y -
Distance, Via' Units .. . R R e L KT :
No. Prediction 1.00 .30 -1.00 | .24 - -1.00 .45 | -%o0 |05 | -1.00 ] .a9x |7 — | .60%
No. Deformation 1 .29 .24 ) =41 | 45 ) . -.14 |-.26 |=1.00}.07 - ~1.00% | .79% —_ L69% °
Length Prediction ) . <1,00*% - .00 |. o .42 |-.03, :33 | -.56 . .30 | .29 — .00 )
Length Beformation . | =.55 | .13 -.56 | "12 33 | -.25-] . 566 |.637 —. .00
Substance Prediction T -.04 .58% . -.08 ..mn» .B6* .14 -1.00% | .78%*| — .51
Substance Deformation -.09 |v.68* N -.13] .3 : .85 .13 ~-1.00% [ .76%* - L67%%
. .o - - 7 - " ! .
’ Note: 1. Underlined values are for P1 and Py~ All other values are for Pz only. .
. . 2. A dash indicages a comparisdn which could not be calculated because all tresponses on’ one variable were -
x ' ) in the Stage I category. * ., . . - .
T - - 3. * p < .05; **p= ,01; *** p< 7001 .
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. R .

O

IC

E

Aruitoxt provided by Eic:

po NN




Page 96

Summary of Selected Gamma <w~:mw. for Within Stage Correspondence Comparisgons on Piagetian Tasks:

TABLE

28

/

- /

HOnWw no_:.now Group, Pretest™und Posttest

- = = S
T ) V- - AN ’ L]
0 ) » @ ] & o -
. I ® n Q — >
. 3 g 3 3 - g % 25 -
m m (5] (ST ] -9 13 - o -7 [~ .
. . . ) - ou -3 ) . © Prs g3
. [+] n > w0 /1\\8 o LI -] -t L]
- 0~ 0 M [ m i o F-R . m . o
0] o 0 s o "] S b _ 0w
N - — M Q b © 0 0,% ] - v
a Q= O o (=] w O a’n [~ o
Pre Post Pre {Post Pre | Post Pre |Post Pre | Post Pre |’ Post Pre Post - |- Pre Post
Class Hsnncuno_.‘ |.Nw. -.09 B ) - *l -
M .
Cross Class Repro -.20 L93ax | .27 .l..oo )
Cross Class Transpo ) 20 -.03 , . ) . l\\
» N L.
Serial Corresp (3 & 4) | 1.00 [-1.00 -1.00 | -1.00 | . . N
Double Seri.Repro 1.00 | -.50 . 0
Doublé’Seri Transpo -1.00%*| -.09 1.00 -.29 .25 ] .94%( 1.00 -.05 » e :
Transitivity .20 ~-:13 2 I BT ) ~.25 N ., -1.00 1.00| -.20|-1.00* \
t
Distance Via Ref Length 1.00 ° .62 -1.00]|- .No 1.00 -.05 |-1.00 .50 1.00, .29 | -1.00 .64% | -1.00 ~.52
Distance Via Units - . 1.00 | .11|-1.0p| .69%]-1.00 | -.42
No. Prediction 1.00 t .09 . .09 .29 . 1.00 . .37| -1.00 .47 -.13 -.33 1.00% | .90
No. Deformation . 1.0 | .17 - Y - |-.25 %33 ’ -1.00% | ~ .37 | -1.00 .63%| 1.00% | -.37 | -1.00 BT
Length Prediction _ +1.00 o .07 1.00 vuw -1.00* 16 . -~.08 1.00 1.00* | .41
Length cnnmnﬂhn»on .~¢.50 ..05 1.00 .m.m R ¢ +1.00% | -1.00 .60 .33 ~-1.00 .58
Substance Prediction -.11 -.05 1 - -.67 nuo | 1.69 .25 T .38 1.00% | ~1.00 [ .92#%*
Substance Deformation 1.00 -.05 ! -1.00 .14 1.00 .25 . 1.007 |-1.00%| -1.00 | .92%*
- Note: ” Underlined values”are valuct. for ’1 and C2. All other values are for C2 only. N ’
- . ” -
] . * ps.05; ** ps.01; %+ p< 001 o
) =" - ’ ) * . . .
. i N
. + o
. // & %
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These types of asynchrony suggest what Piaget describes, in what appcars

to'be post-hoc fashion, as horizontal décalage, that is, differing levels

of achievement involving similar mental\opératggns. Vhile Piaget hypothesizad

that meny similar operations develop in synchfony, he also recognizes horizontal
décalages as developmeﬂtalﬁphenomena. It may be that the shifting responses

characteristic of the preoperational child resulted in $ome of the asynchrony
* ° » .
. I
.findings; The results are supportive of the hypothesis based on the work__

of Wohlwill (1973), Flavell (1971), and Turiel (1969) that subjects in the-
transitional preoperational per;dd wodld shou a relatively high degrée of

structural mix in their response patterns acrdss a battery of Plagetian

e

tasks. In fact, more mix was eVvident on the posttest:than on the pretest. =
[

The hypothesis concerning a greater degree of developmental convergence

vithin a concept domain, than acrpss concept domains 'was not supported, since
. . [

¢

the only sigpificantaconvergeﬁce occurred in the pretest where there were
) g?ny clustefs of responses on both of the tasks in the Stage I'category.

+ Trends from pretest to posttest indicate that the subjects generally moved
R <2
out of Stage I and patterts shoved a wider spread across all stage categorics.t

<~ d .
On the posttest for the control and the experimental groups there were few
'Y ~
responses vhich fell into Stage I dn both tasks. There were also more «
2 . . : ’ .
similarities in pattegns between the control and experimental #roups on the

13

posttest Yhan on tué;pretesc. Tables 27 and 28 show within-stage corresponden?e

data. . . —

- .

In sharp contrast to- the Brésenttresults which show few five year old
children in the Stage I category, Gonchar (1974) in a cross-sectional study .

of classes, relations and numbers found Findergarten children clustering

°

mainly in the Staéé I category on similar tasks. This, of course, may be
& ’ S - L )

. #due to a ‘somewhat different interpretation of the three stage scoring cess.

~

The. present research made a determined effort to give the preoperational
k

> . A ~

e . MR
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° @

,childhcfedit for what he could do through detailed scoring procedures ahd ..
by not giving global scores for a set. of subtasks. To further compare the
. aQ

'

’ two research studies it would.be necessary $0;have_each_gse the same scoring
procedures and analyses. It fs also possiblevthat the subject samples in >
the two studies differed considerabty. " o !

The clustering of responses in,the Stage I designation for the present

@
study was primarily on the pretests for measurement, conservation, and class

N inclusion. This suggests that these are among the more difficult tasks. P

R It 1g notable that the serial correspondence (3) & (4) task and the ’

" dichotomous sorting tash show evidence of significant development ptiot
to the double seriation matrix task and eeveral measurenent and comserva-
tion subtasks for both groups on’the pretest. The reader should recall T .
that all’groups performed significantly better on the seriation subtasks
and the dichotgggis sorting task in the longitudinal analyses while not
evidencing such.gains‘in other concept domains. The seriation subtasks? -
are represented by serial correspondence (3) & (4) in the nithin-stage
eqrrespondence analysis. This result wonld lndicate that seriation.and
sorting ahilities are developmental precurscrs for the abilities rePresented
'by the more oifﬁicult measurement and conservation subtasks. Transitivity, (
which involves both seriation ano measurement abilities, also shows significant
development prior to several measurement subtasks. It was also found that

» o, N
{J~ \ =

double seriation-reproduction deyéloped prior to the tramsposition portion

N .
of the task (though nonsignificantly so) which is in agre®ement with the

«

. findings of Mackay, Fraser, and Ross (1970), and H%oper et al (1974) /

development prior to serial correspondence (3) & (4) and dichotomoua
as well as to-the double seriation, transposition task, cross olassification
Q . : -

ERIC . NERE

It is evident that by the posttest transitivity show! considerabZ

orting,
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a

‘tasks', and conservation of substanéé, prediction and deformation tasks.
This result is in contrast to results found by Piaget, ‘Inhelder, and
Szeminska (1960) that sertal ordering was a prerequisite to transitive

. understanding. Murray and Youniss (1968) also found the same contrasting

~ results though their transitivity task differed somewhat from the task

¢

used in the present research. The other seriation subtasks were not included

[y

in this analysis and these seriation.é%ilities may develop priorlto transi-
. ! '
tive abilities. However, the results confirm findings of Lovell and Ogilvie

' (1961) and Brainerd (1973) that trani;tivity precedes conservatien which in |
turn precedes clé&s incluéion. The résults suggest that several of the

measurement tasks--distance via, reference length and distance via units

’ 0

are more difficult than even the conservation ffasks. This is in‘§greement
* . e v

with the findings of Wohlwill,’Fusaro, and Devoe (1969)'who found that

conservationrabilities changed‘brior to measurement abilities.

v

The order of difficulty of the subtasks which can be inferred frq&

>

the results of the within stage correspondence analyses can be summarized -
as follows:
1 * .
. - Q'él Pretest ! .
(1) serial Qorrespondence (3) & (4)% dochotomies
N . i ‘
3 (2) cross clagsification, class inclusion
- ’ . - 1 AN N
’ (3) conservation, transitivity, - , A \\\/f
distance via reference length, ) a .
distance via units <

Y

Posttest

£

(1) transitivity

serial correspondgnceJ(3) & (4), dichotomies .

~
1284
~r

(3) conservation, cross classificat;qn

N\ /
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(4) _distance via reference length,
distance via units, class inclusion

In addition, contrary to one interpretation of Piagetian theory which
indicates that ﬂ bimodal distribution of performance can be expected on a

given battery of tasks, this research found, overall, most responses ‘yy

.

falling into the StageflI transitional category on both tne pre~ and

posttest. TFor a more detailed discussion of these results, set Bingham-

_Newman, 1974, and Saunders, 1975.

3 M -
In general the within-stage correspgndence analysis revealed that
~—. *
)

different children follow different pathasto the same place. Not bnly;,

is the route diﬁ%erent forlindividual children but the pace is also
different; the departure from synchrony is more random that systematic.
Thus.the data_eupport Flaveil's (1971) contention that while an‘integrated
structure or 'structure d'ensemble’' may be characteristic duriné a final

. period of its development, this need notr\arry particular implications for
the manner in which ita components develop. As Wohlwill (1973) suggests,
asynchrony appears to be undeniable, yet there is undoubtedly some degree

of order and regularity in the £orms which the interrelationship of develop-

ing components of a structure may take. The. forms of interrela%&gnships

by which the components develop need further longitudinal investigation.

-~

Sex Difference Analyses--Another type of analysis which was carried out

was an analysis of sex differences in each wave combiming the experimental

é

and control groups. Using a cutoff point of y = .50, Wave 1, pretest

comparisons .revealed that females perfbrned significantly better on height

»

via reference length (y = .68, p<.05) and males perf3i.ed significdntly

better on length comparison (y = -.66, p<.05). The other task comparisons

v, % .

» for.Vlave 1 which'appear tuo be significant are due to only one ot two cases
Q 1

ERIC 1
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A

'bﬁcaﬁse ff the number of tied responses. Wave' 1l posttest comparisons
indicefexthat the remeles'didiéignificantly better on dichotomies (v = .63,
p<.05), sﬁccessive seriationz(Y =w1, p<.0l), additive seriation (v = 1, p<.053,
double geriation, reproduction (¥ = .76, pf.OS), transitivity (= 1, p<.05),
distance via reference length (v = 34, p<. 013; congervation of number,
prediction (v = 82 p< 01) and deformation (v = 69; p<.05) and conserva-

~ N
tion of length, detormatidn (v = .65, p<.05). 'In addition'females performed'
better but not significantly so on gerial correspondence (3) & (4) (v =
.64) and conserv%tion of length, prediction (Y = .62). Males, on«the other,
hand, performed significantly better only on apsolute seriation (v.= -i, -

“p<.05). : _ .

The Wave 2 pretest comparisons for sex differ¢nces indicated that

females' performance was significantly superior on\relative seriation
20

(y = .59, p<.05) and nonSignificantly better on conservation of number,

deformation (y = 56) and conservation of,substance deformation (v = .64).

-

Posttest comparisons for "the same group indicate that males performed
significantly bgtter on conservation of number, prediction (y = -.61,
) TN

p<.05) and nonsignificantly better on height via reference length (y =
. ' 51 — : . .
-.51). Females performed bettg;, however, on the posttest task comparisons
T i ind

of class inclusion.aniﬁgxoss classification, transposition.

The uovtable increase of female superiority in %ave 1 on the posttest

as compared to Wave 2 posttest may be indicative of a cohort and/or program

effect. However, the female performance leads on the pretest were not

~—

carried over to the posttest. Rather, an entirely different set of task

\
comparisons showed female superiority on the posttest. The\female leads
\ .
in Wave 2 pretest comparisons were also not maintained on thé\zosttest

comparisons (see Table 29). Reexamination:of the anecdotal retords for
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( L . TABLE - 29
Summary of Gamma Valueé\ﬁor Sex Differgncés Analysis for the Pretest and Posttest:

. A .t
Wave 1, Experimental- and Cont#ol Groups Combgned

. A Wave 2, Experimental and Control Groups Combined,’
Pretest ) Posttede
Wave 1 Wave 2 WaQe 1 //Wa\e 2
~ | N . Pl & Cy Py & Cp Py & Cy Pyis Cy
Y Sign.| ¥ Sign.| ¥ Sign.| v Sign.
Val. | Level{Val.}| Level| Val. | Level|Val.| Level
Dichotomies -.09} n.s. 411 n.s. .63 .05 .29} n.s.
X Class Inclusion Not | Given}-.20| n.s. 481 n.s. .621 .05
Cross Class Repro. Not Given| .0 n.s. .49] n.s. [-.29] n.s.
Cross Class, Transpo. Not | Given| .11} m.s». . .45| n.s. .681] .01
Seriati;n oy . D
Absolute ) -1.0 | .001 {-.03| n.s. [-1.0 | .05 |[=.17] n.s.
Relative - -.08{ n.s. 391,05 .03 | n.s. {~-.24] n.s.
Successive 3 0 n.s. |~-.33] a.s. 1.0 .01 1-.01{ n.s.
Additive - -.21| n.s.¥Y =13} n.s7 | 1.0 05, { .24) n.s.
. Serial Cor (1) Not | Given}*.13{ n.s .64] n.s. .Aéggn.s.
-] Serial Cor (3) & (%) .19| n.s. [".12] n.s. .33| n.s. .04 n.s.
“Pouble Ser Repro. Notg Given{..ll4 n.s. .761 .05 {-.21; n.s.
Double Ser Transpo. No Given|-.454 n.s. ~25{ n.s. .39| n.s.
\ Téarfsitivity Not | Given|r.12| n.s. 1.0 | .05 [-.18]| n.s.
& ]
) Measug#hent .
Length Comp. -.66| .05 .03 | n.s. -.03]| n.s. .28 n.s
Dist. via Ref. Length 1.0 | n.s. |1.0 | n.s. .841 .01 46| n.s
’ Dist. via Units -.17| n.s. {1.0 {n.s. 30¢ n.s. 41| n.s
Ht. via Ref. Length .68] .05 .06 | n.s. No Diff.|{-.51] n.s
« Area via Units: 0 n.s. |-.31]n.s. .16} n.s. |[~.06| n.s
L
Consgrvation ' . 1
Numbe? Pred. Not | Given| .16 [ n.s. $82] .01 {-:19] n.s.
Number Deform. Not | Given| .56 n.s. .69 .03 {-.01] n.s. -
Number Adjusted . Not | Given| No | Diff. | Ho Diff.| No | Diff.
Length Pred. . Not | Given| .37 |n.s. 621 n.s -.61f .05
Length Deform. Not | Given|O n.s. .65} .05 1-.08]| n.s.
Length Adjusted ( . | Not | Given| No |Diff.| No | Diff.| No | Diff.
Substance Pred. Not | Given| .22 | n.s. .20} n.s. |-.10}| n.s.
Substance Deform. Not | Given| ‘.64 ] n.s. 141 n.s .09 -n.s.
Substance Adjusted Not | Given} No | Diff. p~No Diff.{ No | Diff.
' ’
\/ P Qf‘" .
L > I’%’f-'
B ’

El{lC . Coan {9 ~

Aruitoxt provided by Eic:
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Wave 1 expérimentai group indicate% that the males in this group spent

>

eat deal of time in large motor and dramatic play activities which the

s !
v MR ’ .
oup t-test comparisons were- carried out on the age variable

LU N
!

and the stanla}dized measures, PPngand Paven CP!f, to determine whether

sex differenéeé were apparent. (see Table 30) . There were no significant

-~

differencés on the Have 1’ pretest or posttest for either the experimental
or control éroup. For Wave 2, the only significant difference was for
t

the control grbup age variable which indicated that the girls were

N 4
significantly older (t = 3.65, d.f. 8, p<.01). It is interesting to note

‘that althouéh the Uave 2 results indicated that females were significantly

*

older than males in the control group, they didnot perform better.

»
l ’ Y

Time-Lag Analyses

.

The last analyses dealt with putative causal linkages in performances
amonglete Piagetian tasks from pre-~ to posttestiné. The data were rearrayed

for the time-lag analysis so that each comparison looks at an individual's
’ . ¢
performance on one task at the pretest and performance on a different task

at the posttest to see 1f there is any indication of a predicative causal

~

) ¢

-

{ ‘
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TABLE 30

Core Group Comparisons of Sex Differences for :a&o 1 and Wave 2: Pretest and Posttest

T, 131 o 2y 2 -
Pretest ’ Posttest Pretest Posttest mnmann Posttest Pretest Posttest
— Boys Girls| Boys Girls Boys Girlg | Boys Girls Boys Girls | Boys Girls | Boys Girls |Boys Girls
Age ,. : .. .
N 8 4 8 4’ A o 10 _ 8 10 8 6 4 6 4
Mean | 41.00 39.25 42.25 41.25 ) 41.20 40.25 - 38.33 43.75
S.D. 4.69 2.75 4.99 6.23 2.76  3.57 2.50 1.89
t .67 . .25, .63 3.65%
Peabody . .
N 8 4 8 4 4 4 4 4 10 8 10 8 6 4 6 4
Mean | 36.87 46.25] 53.35 53.00 | 48.25 48.00 |58.50 53.25 44.90 34.87 | 55.00 52.62 | 39.50 51.00 mm.wm\\uw.nm
S.D. 12.00 4.11| 5.28 7439 8.46 8.28 | 3.69 6.89 5.56 16.61 | 8.47 wWOm 12.53, »5.29 | 8.31 4.78
t 1.48 .06 04" 1.34 199 . | 81wk 170 29
s X ‘ .
Raven P .
N 8" 4 8 4 4 4 4 4 10 8 10 8 6 4 6 4
. * Mean | 14.25 16.00| 13.12 15.25 | 11.75 12.00 |15.00 13.75 10.10 10.50 | 13.40° 12.50 8.00 12.00 |16.83 14.25
© s.D. 3.28 2.16| 2.29 ..95 2.21 1.82 | 4.69 1.70 *2.23  3.62 | 3.43 4.03 3.52 1.82| 1.47 2.28
t .95 1.74 N .17 .50 .28 .51 2.06 2.23
* p<,01 .
pA :
- . . ’
’ .
; . . R . -~ .
& > \ : :

O

Aruitoxt provided by Eic:
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linkage involved. * The waves for\the experiméntal groups and the waves for

/

the gcontrol groups were combined for a separate analysis (see Tables 31 and

32). The three-distinct patterns which were apparent ithhe data are (1)

high stage designationg on the pretest task indicative of lower stage-

designationsg on the posttest]task, (2) 1lower stage designations on the

. .
. L] * *

“pretest task indicative of higher ,stage designations on the posttest task,

.
3

‘end (3) most responses in Stage I.

N e’

An examination of the first type of paltern revealed that the majority

c

of posttest tds¥W responses had remained in Stage I from the pretest. This

may be a possible determinant of the lower posttest responses. The control

t

'vroup had ten comparisons in this type of pattern“while the experimental

[

group had only three. This is supportive of the finding that the experi-

\

mental groups evidenced a greater spread of responsesijacross stage
categories on, the posttest than the control groups did and suggests a
possible program effect. The third typ® oflpattern, mdstly in Stage I

on the pretest and posttest task] influded area via units by conservation
of number, deformation, and by COnse¥vation of substance prediction for
' l/ . .

the experimental group. The 7ontro1 group comparisons for the same pattern

type included successive seriation.hy double seriation, transposition,

-

successive seriation by distance via units' and successive ;eriation by area

E3

4 . .

via units. In‘addition, most respanses fell into the Stage\I category for
\ %

the control group com*srisons of area via units by conservation of number,

)

prediction and area via units by conservation of length, pre@iction..
Tﬁe ‘pattern type which is by ‘far the most interesting is the gecond

one in which a lower pretest stage category is indicative of a*higher

posttest stage categorv. The following are the cases which fif into this

v

pattern for the experimental group:

<&

e

.!"»;;‘A
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TABLE 31 X

) Supmary of Gamma Values for Time Lag Data for Experimental Croups: Wave 1
S Ty > i <

*

and Wave 2 Combined

\ ' B3 . . . S0y
= o L7 - - < - ‘. - , . ‘ s
~ a . e H ) Measurement . “ ., Conservation ‘ N A
Mw Rl . L . ? & \ ‘ [ 1. 6
‘o =] ‘= - . I3 y e 5§ T .
& 2 |3 . & Sl |§ | & | hs| )] 33 |EE |
- . . - - a. S . m . B . jo I L o e v c B
I g3 B 28 | 3 S 01§ J5¢ 83|33 8% | ss
- 9 9 ] - & L - . £ e -B8& e - c B @ w ’
N [=] LY > (o] Y ~ Q . v O Y o o o O ; U M v
N ] (7] -l 7] Q O [ ¥ o © 0 - n o (S ] (SR U o, U
"o A . Lal [«] o il o - U ar [~} wd [~ (=3} 12 Y m (=1
J N e » o - o ml|l g0 3 oo > o w 3 -y < a ] ] .
=~ L) — Ux v [V M M -] Lo 1%} O - [ & I ) -~ ) o O o 0O
3 - bl LD 6 [=3 20 Q. oo oM 80 W o o [+] o0 € o0 € 0 el
. c| 28, B | §5|25 | B2 | 35| 25 | sE |ss | §5| 53| 3% | 3¢5
7 . Pretest n amt e o | aw as H | <8 za | Z2a 33 a0 o > & >
. : Absolute Seriation .287 | .36 26 | -5 | 1.0n | .43.] a6 [ 1.0 | 47 1.0% | 1.0 | 1.0%x | .41 |. P
' Relative Seriation -.08 .23 71 ]--.13 | -.28 | -.10 [~ .04 | -.04 .09 -.28| -.06 | .04 .01 -
* . Successive Seriation .33 .39 -.23 | -.13 .10 -.32 LA9* | ~.38 -.08 .07 -.03 .09 .28 =
. * t
' Additive Seriation -.17 -.09 -.10 | =1.0%~| - 44 .54 .12 .18 -.04 .31 .29 .24 -.05
. | sertial Corresp (1) + -.22 ~.18 - .21 -.06 Aﬂnu -.11 ".35 45 -.08 .44 .63 .38
- . . mmnﬁ»mw Corresp (3 & 4)+ .000% | -.14 .32 |- .82 ~.73%%| ~079%| -.16 -.27 .01 .11 .21 -.14 -.25
- Double Seria Repro + . ' ]
Double Seria Trdnspo + .08 . o
Transitivicy + .33 N
. ’ Length Comparison .18 .08 .07 ’ .27 40 .17 42 .41 49
R .
Distance Via Ref Length 1.0* 1.0 J79% ) 1.0 -1.0 -1.0 -1.0 -1.0 .48
- Distance Via Units .81x (1.0 41 .48 14 02| .39 | .33 .48
: Height Via Ref Length L40% | .Bhwan . ~.02 .23 578 .47 b L56%% |36
) Area Via Units -.22 .46 . .04 .21 L71Rx .30 46 798 W41
N ® p<,05; #% p<.01; A%* p<.001; + P2 only
: - o=k
. ‘ M H
- N i

. E
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) TABLE 32 -
. Summary of Gamma Values for Time Lag Comparisons no/nosnnou. Groups: Wave 1 and Waye 2 Combined
¢ . ] :
' © ) ) ) " Measurement . . . ,Conservation
(=]
— , . -
t
-8 , o | g : . 5
- Dnm m. m N © g L § .
Q ’
: o - e al &9 | & w e § o § e §
k- @ > o ® - o o -~ o -~ [V g
o (%) -l ) Q U Q o> v L] -l - -l o Q- O &
- -~ o ye) od g e J [+] -~ e o . e m [~} S} [+]
Q & [V -9 -~ F-a Ul (-3 m o > ~ Q o m £ OO £ [ 3]
- © - 0 24 oo IR 0 Lo (<] Q A Q oo oo oo o
-~ L L e o0 . PRV D el o @ o 2 e ..m o &0 0 o0 O (20~ w O
B5 | Bs | 2| E5|as | EE |35 22| BE|Bs | SR | g5 | 2E | 23
) -Pretest . 2848 S & & 3381 3L (88 | = <5 Zo |ZaA 3 3a @ -1
R Absolute Seriation .37% JABAR | -1, -.15 T.. 1* N.A. .68 =11 |- .20] -.32 .12 - .33 oo
. Relative Seriation .03 -.02 -.37| -.32 |-.16 | -.18 | N.A. [ -.16 -.70%|-1. -.28 -.45 | -.65 -.65 i
‘ + | Sutcessive Seriation =31 [ -.35%4%x| .05 -.20 [-.43 | -.63%| N.A. | -.77% | .18 |- .26 .28 .22 | .27 .27 ) o
’ Additive Seriation ~-.40*% | -.30 | .26 -.13 |-.68%| -.62*| N.A. -.09 -.48 | -.33] -.60 -.14 |-.20 -.20 .
Serial Corresp (1)+ 4~ .18 .08 1. ~.38 | N.A. | =.83%n .30 .33 . 89 Ak .85% .33 .33 )
Serial Corresp 3 & 4)+ | -.17 .03 -1. .35 |-.25 -.51 N.A. .54 .11 .05 .05 -.27 22, .22 .
" Double Seria Repro + .57 . .
. 4 NI
. , Doublé-Seria Transpo +- -1. . -
« Transitivity /\\ 1. W
Length Comparison .46 b LBORR | ~]nR .39 .42 -.49 .30 .B7a% .B7%%
. . B . ~
A - N Distante Via Ref Length| 1. .82 -1%% 1.* 1. 1. -1. -1. 1. 1.
. - N ~ ) . -,
' Distance Via Units 1. 82 | -1ws 1.4 1. 1. |-1. -1 #fa. 1.
Height Sm:m“&ﬁr .45 .28 .13 . | N.A. .46 | =.32] <670 | 41 |~04 | -6 o
. Area Via Unf{ts -.41 | -5 -.16 L. -.02 .67%| .52 .61v .22 | .38 .38
~ ! - - -
- . oo h % p<05; ** p<.01; + Cy only
‘ T

R .
b
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Pretest

]

serial correspondence (3) & (4) by

distance via reference length “ by

distance via units by

.

dichotomous 'sorting by
dichotomous sorting - . ‘ by
dichotomous sorting ) by
dichotomous sorting ; ( by
dichotomous sorting by
dichotomous sorting . by
dichotomous sorting by
dichotomous sorting ' ;lby
. . //’,\ / |
dichotomous sorting \ by
crosg classification, reproducti&n ' by
cross classification, réproducfion by
cross classification, transposition by

The. control group Eompariaons which fit

pattern are:

Pretest ‘
additive seriation by
length comparison by
length comparison by
length comparison by

N

léngth comparison by

\ Page 109
Posttest

- S
height via refePence length

N

double seriation,
transpositien

double seriation,’
transposition P
cross classification,
reproduction

cross classifica;ioq,
transposition

absolute seriation

successive geriation

3
%

additive seriation

(1)

serial correspondance

(3) & (4)

serial correspondance

double seriationf
reproduction

transitivity
relative seriation
area via units

relative seriation

t

into the second time-lag

Postiest

double seriation,
reproduction i

doﬁble geriation,
transposition

transitivity

conservation of substance,
prediction

conservation of substance,
deformation {
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Pretest __— ’ Posttest
ldiskance via reference length! by tranéitivity -

. . . Py
'disfance.via units Y bgltrad3?}ivity .
dichotomous sortiﬁg . by succesgsive geriation. o

- . . 4 s . » A Y
dichotomous sorting " by Lerial Eorrequndance 1)
,\\“\ dichotomous sorting by serial correspondance (3) & (4)
\ergsé classiFication, ‘ o by cross. classification, .
reproduction . reproduction .

4

. The differende in the comparisons for the egporimental and control

’.
Fl

groups in the time-lag analysis suggests a possible program effect. As '
mentioned above the ekperimentgl ‘group hed only one third as many high

‘(

to low comparison_patterns as the control group. had (10/3); moreovér,

the experimental group Bad.féwer low to high comparison patterns than the °

-5

control group did (11/15) In addition, the experimental group revealed ‘
a fourth pattern type which the control group didlnot, This was a pattern
in which a Stage T on the pretest was indicét{Ve of a Stage I on the post-
test but a‘Séage III on the pretest was inoicative of anywhere from a 111

to a I on th® posttest. This result may be evidence of a possible statistical

. b
.3 *
regression’ or measurement error effect. There were four cases of this

type: L
absolute seriation by distance via units

- / -
absolute seriation by conservation of number, prediction

»

absolute seriation+by conservation of length, prediction’

abSolute seriation by conservation of substance, prediction

There vere man/ cases in the experimental and the control groups which

~ ~

indicated no particularly discernible type of pattern. . Of all the time-lag

g ‘“1&/0

oty AR
S Fieon

b ¥
~

¥
¥
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{ comparisons,.very few-were sionificant in'both graups simultaneously. .
. Out of sixty three significant comparisons only ekﬁven werne shared by .

. 'the two grigbs, “Over all very. different predictability)p t'terns er y N

ﬁound. Individual differen;es in® pattern were a

1 g ‘ LY A -
) than, group differences. Some children appear W a longer period

e

“great as, if not greater

-
Y

in the trPnsitional Stage II on some tasks while others move failrly
. ) ¢ . *

quickly from Stage yII to, Stage-III. It is not ncssibIe to discern
L3 t » ’
. whether'the latter children are skipping the Stage II aategory entirely
. B
or vhether the length of time between testings causeq this stage to be

»

‘ R Va .
missed. If children -are attually skipping Stage 'II, this would contradict
the theorgtical -assumption that stages of reasoning are ifvariant. To

determine whether horizontal décalage-convergence' (Wohlwill, 1973, Model
. . . , t *

11-A) 1is occurring, it would be necessary tovhave athird time of testing

¥

for comparison. It may turn out that different types of convergence or . «
B t )
reciprocal interaction (Model III) occuidfor,different individu&ls. ,

' Neither the PPEP nor CNSP emphasized the conformity often required‘in
) ) . . .
N - later school experiences. The PPEP was specifically accepting of each’ child's °

= .

individuality throughout all_areas of the program. This factor may have had
' ' \ 5 .
carry-over effects in the testing experience, allowing the children- to be
Y- , ' T e
Zntellectually honest in these situations also. The aare taken in making the

testing gsituation for all subjectg\a comfortable and pleasant experience
undoubtedly also contributed to ‘the expression of individuality by subjects

in both grdups thus resulting in greater across-bask variabilitj ’ i.

N

4, Nonstatistical Consideration——Nontraditional evaluations’ included subjective

o

impressid“s of parents, teachers, and testers, and\pnecdotal records kept

A -

< "

by the teachers. Teacher evaluation of the general effectiveness of the - -

' PPEP were most positive.‘ Teachers indicated that/jhildrgn s attitudes

~ - 'Y
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. owgrds pfbblem.solvine, and approaches to unfamiliar materials, people or ‘

events changed matkedly over the two year span. Anecdotal _records on the

%
» spontaneous actions of children in the classroom indicated that children

were making' progress'in terms of the Piagetian operations at. issue. Many

instances were recorded wnich revealed spgntaneous seriation and measure-

- - . . s

. o
ment responses, as well as the beginnings of an awareness &f ‘conservation.

<

Testers spontaneously stated that they felt thg experimental group children
A + were using a greater variety of,?ﬁﬁ%oaches and solutions to 'the tasks B
‘ s .
. - ]
than the control group children. The children's responsiveness to the

general teaching framework was reflected in the positive reactions of the -«

N
-

parents. Parents were eager to give accounts of experiences in the home

»

and were curious about the activities which occurred at school. There was .
‘ . \

also general encouragement, for extension and elaboratica of the project y

\

. into a kindergarten and first grade program.
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_cultural patterns is helpful. The present emphasis op_preparation for
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»

V. CONCLUSIONS ,
r
in conclusion, the differential effectiveness of the PPEP zés not

§

established in the present research. Hﬂile these results may be taken
at’face value, numerous othcr analyses provided information on a'variety
of changes occurring in early childhood. One of the most interestiag
findings wae‘the wide variet}{of asynchronous patterns of developmental
change. If the encouragement of individuality leads to asynchronous de~-

velopment, the incrcased use of programs such as the PPEP could result

in changes in the developmental patterns found in previous research.

: f’i\

The findings of synchrony and a universal sequence of development in

«

.previous research may be a“reflection of the universal expectations of

~r

conformity by various societies. Although cultures differ, eacF ccilety -

°

has generally expected its children to conform to Ttg® cultural patterns.

Perhaps Piaget's universal findings, which heretofore have been tHought
to be relativety invariant across gocioc-cultural settings, could cnl

< .
apply to a relatively stable world where dependence on previously establ{shed

o
e

s
[y

constant and osdally unpredictable change requires a break from such

conformity. Divergence from old ;:?ferns is essential for continued

adaptatiou to a rapidly changing societz. Research findings of unsystenmatic

asynchrony may reflect very real cohort differences rather than contradicting
= - {

previous findings. It is paradoxical that programs, such as the British

Infant Schools, open classrooms, or the PPEP, which are based on Plagetian

- ~

theoretical assumptions and stress individuality may require adaptation

of Piagetian theory in order to adequately describe future generations.

Piaget (1970) spoke to this point when he said:

\«51 5
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< If we desire, in answer to what 1is becoming an increasingly
widely felt need, to form individuals capable of inventive
N thought and of helping the society of tomorrow to achieve
progress, then it is clear that an education which is an
active discovery of reality is superior to'one that consists
merely in providing the young with ready-made wil/ls to will
. and ready-made truths to know with. (p. 26) \ . \ ~

-«
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Footnotes

This report is a summary of two copywrited dissertatiops by Ann
Bingham-Newman and Ruth Saunders at the University of Wisconsin,
Madison, Wisconsin, 1974. Any quotations or reproductions of this
material must be arranged through the authors.

”

Ann Bingham-Newman ﬂ?éﬁrel?f:vs:&:i::o&ff c;:t:iwscco o
Coordinator, Child Development Program a] By N v
i AOVN N\ ,
California State University, L.A. ) < R_\*\\ §g\ :&L‘\%m‘\
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Ruth Saunders e ’

Child and Family Studies Program Area AR
School of Family Resources .and Consumer Sciences e
University of Wisconsin ]

1270 iLinden Drive - v
Madison, Wiscomnsin =~ 53706 ' ®

Since a considerable number of recent reviews of the Plagetian training
research literature are available (e.g., Beilin, 1971b; Brainerd, 1974;
Brainerd & Allen, 1971; Glaser & Resnick, 1972; Hooper, Goldman, Gtorck, .
& Burke, 1971; Klausmeier & Hooper, 1974; and Wohlwill, 1970, 1973), >
references to these findings will be brief and given in the context of "
specific abilvties. This is not to imply that cofftroversy is nonexisteat .
(cf. Brainerd, 1974, contrasted with Strauss, 1973), nor to question the
role of guch efforts in providing insight intq developgental processes or
theoretical constructs. The present study, however, is not to be con-
fused with the standard trainihg research paradigm. In contrast to such
research, in which very Specifiqlprocedures are used in teaching parti-
cular concepts, this program represents an attempt incorporate general

* theoretically~derived principles into all aspects _a preschool program.

14

A miffimum of tdacher-d rectquétructure in the preschool program and the
incorporation of theory in;g”g%gnitive, socio-emotional, and psycho-motor
domains distinguish this program as well from other endeavors to apply
Piagetian theory to the classroom environment (e.g., Kamii, 1974; Furth ~
& Wacns, ‘1974; Lavatelli, 1970, .1971; Sprigle, 1969; Weikart, 1971; and
Willis, 1973). - . ©

The researchers would like to acknowledge the influence of the early work
of Constance Kamii at the Perry Preschool in helping them to better unde~-
stand some of the impl}cations of Fiagetien theory for early educgtion.’
Fifteen graduate nurses, sixty summer workshop participants, and twenty
four student teachers have been involved in the teacher education'program
at various times in the course of the project. Their. ideas, enthusiasm,
and cooperation are greatly® appreciated. - . :

The teacher education program is more thoroughly described and discissed
in Saunders (1975), dissertation in preparation. ’ ’
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6.

7.

8.

9,

»inflation due to zero <cell frequencies in the data. Since ‘gamma
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.

It should be noted by the reader that the analyses reported in the
Interim Progress Report, 1973, were not used in the present report.

It was decided that the use of parametric statistics was inappropriate
for this data and all previous analyses were discarded. Therefore,

a comparison should not be attempted between data discussed in the
Interim Report ,and data discussed in the present report.

Two measures of cognitive style, the Kagan Matching Familiar Figures
Test and Maccoby's (1965) Walk—a—Liné7Draw—a—Line Test of impulse con
trol were initially. included in the testing battery to determine the
influence of the impulsivity-reflectivity dimension on subjects'
problem solving abilities. Since a variety of analyses indicated a
notable absence of statistically significant relationships in the .
results, these tests were dropped from the battery and replaced with
items of more pertinent interest to the research. The lack of
significant results was based on Kagan.s impulsivity-reflectivity “
categories which employed no stage crikteria.

rl o

Due to the nature’ of the present research which required two locations
for ‘gubjects, it was not possible to function with "blind" testers who
.were unaware of which were the experimental or control groups.

The reader should note that a gamma value of *1 1s often indicative of

-4

deals only with untled pairs, the value becomes distorted more, easily
with a small sample. The gamma values of %l which-are due to this type
of distortion are labeled as such in the text.

(2

10, Matrix analyses and correlational analyses between the classification

tasks and the standardized measures are not included here, but can be
found in Saunders, 1974.




