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CHAPTER I
INTRODUCTION

Children with learning disabilities have had many
labels attached to them, The most popular labels have
been minimally brain-damaged or perceptually handicapped,
Despite these different labels, there is a common element
in each learning disabled child. All seem to have problems
in percelving, processing, and'interpreting information
in academic subject areas. withkxhis in mind, the -implica=
tions for the learning disabled child derived from-Plaget's
theory of conservation, which involves perception and the
processes of logical thought, should be obvious,

Acocording to Piaget, the child's ability to comprehend’
the principle of conservation as it applies to matter and
quantity is a landmark in the development of logleal: think-
ing. Prior to this achievement, the child's thoughts tend
to be dominated by his perceptions. He may follow two
different lines of reasoning to conflicting conclusions
and be unaware of the contradiction. Beyond the attainment
of conservétion, thought becomes more conceptual, The
child is less likely to be decelved by the appearance of
stimull, He can deal with more complex relationships, not

only taking into account the i1mmedlate situation, but



mentally making comparisons and relating them to previous
experience (Almy, 1966)., If Piaget's theory of conserva=-
tion is viable for the learning disabled child, that is,
if it may be shown that this type of child is actually in.
a pre-logical stage of thinking, then several issues relat-
Ing to the field of learning disab;litiesmmay be seen,. . .
Currently, research in learning disabilities 1s pri-
marily concentrated on perceptual difficulties and on. the .
tralning and strengthening of perceptual problem .areas,....
The success of these perceptual training programs is gener=-
ally measured by elther improvement on. the same tasks
originally used to test the children, or by administering
achievement tests 6ver“a,periodwof.time.to.see if improve-
ment in perceptusl areas has carried over to improvement in
the classroom, The results from these programs are equivo-
cal, and it seems that what may be needed 1=z a new approach .
to measuring the effect of learning disability programs., . .
Is 1t possible that Plaget's conservation tasks may be .
an adequate measure of the effectiveness of perceptual
training and, or, learning disability programs? Perhaps
conservation training may be an essential step in the
instructional programs for the learning disabled, If this
were sa, then how would different conservation training
procednres affect the learning disabled? To answer such.
questions;, background studles on the learning disabled and
conservation abilities are néeded. A review of such litera-

_ ture.reveals that nothing has been done in this area. The



present study deals with the relationship of learning
disabilities to conservation abllities by comparing a
legrning disabled group with a non=learning disabled group
on two tasks involving conservation of. continuons guantity .
and of substance. .Inmaddition,“descriptiveA1nrgrmation“N,.
concerning the stimulus dimensions attended. to and their
relation to the level of conservation among these children

will be examined.
Statement of the Problem

Many studies have replicated Plaget's findings and
have confirmed the existence of the non-conservation ..
phenomena, Such replications are a needed step in the
verification of Piaget's findings, These studies primarily .
deal with normal populations and, or, mental defectives,
They correlate intellectual ablility, readiness, achlevement,
and reading with conservation, and deal with the effects of
training in conservation using perceptual illusion and
conflict (Almy,. 1966).. However, no studies deal directly. . .
with children diagnosed as having learning disabllities,
The problem of inadequate knowledge of learning disabilities.
as related to conservation abllities is the basis of the

present study.
Purpose

The purpose of this study 1s to compare a group of.

second-grade children who have been diagnosed as having



learning disabilities with a matched group of non-learning
disabled children on two conservation tasks including con-
gervation of céntinudus“quantltyjand_conservation of
substance, The relationship of learning disabilitles to
coﬁservatiOn.abilitieswisme;aminad,bymprovidlng statistical
and descriptive information concerning the performance of
these two groups of children on the above-mentioned conser-
vation tasks, This information may serve as a base for
further studies concerning conservation abilities of the
learning disabled and the effect of conservation training
on the learning disabled,

Basic to this study are these questions: 1) Do
learning disabled children display abilities to conserve
which are simllar to those displayed by children without
such disabilities in conservation. of continuous quantity
and conservation of substance? 2) Do learning disabled
children attend to. similar stimulus dimensions as do
children without such.disabilities in conservation of
substance and continuous quantity? 3). Is there a rela=-
tionshlp between the stimulus dimension that is most

salient for the child and his level of conservation?
Clarification of Terminology

Iearning Disabled

To assure that the learning disabled are not confused
with slow learners or mentally retarded, an IQ cut-off of

90 or above 1s used. The operational definition utilized



in this study is as follows: The learning disabled are
defined as those children with IQ's of 90 or above on the

Wechsler Intelligence Scale for Children who exhibit below-

grade placement achlevement in school. This low achlevement

is considered a performance on the Metropolitan Achlievement

Test of at least four months below grade level in one of
the major academlc areas of reading, spelling, and arithme-
tic and achievement in all other areas that is at least one

to three months below grade equivalence,

Non=-learning Disabled

In relation to the above definition of the learning
disabled and achievement, the non-learning dlsabled group
is defined as those children with IQ's of 90 or above who

show average or above achievement on the Metropolltan

Achlevement Test. Thls average or above achlevement ranges

from (but does not include) minus four months of grade

equivalence to no maximum limit,

Conservation

The definition of conservation utilized here is bhased
on Piaget's definition (Ginsburg and Opper, 1969): Conser-
vation is the idea that quantity and substance do not

" change when they are transformed in shape or appearance,

Stimulus Dimension

Stimulus dimensions are those characteristics that



children attend to when objects are exposed in thelr visual
field, As an example, in conservation of continuous quan-
tity, these dimensions may be height of water in a glass,
the width of a column of water, or the guantlty or amount.
in a glass, regardless of helght or width., For conserva-
tion of substance, the dimensions may be size or shape of a
plece of clay or the substance or amount regardless of size

or shape,

Ievel of Conservation

The levels of conservation prescribed to in this study
are based on Piaget's research (Ginsburg and Opper, 1969)
and on a modification of this research into a scoring
criteria reported by Achenbach (1969). These levels are
thus outlined: 1) Non-conservation 1s defined by the
child's inability to recognize that amounts have not
changed even though they may appear different, His jJjudge~
ment is tied to only one dimension, such as height or shape.
2) The transitional child vacillates.in hls responge to
the conservation problems, responding to different stimulus
dimensions at different times, . In"additioh, his explanation
may be borderline; that is, it is based on perceptual
Judgements and an incomplete or partially logical explana-
tion. 3) The conserving child will give at least one
rational reason when asked why the amounts do not change
after the change in appearance. . One such response is that

if the liquid or mass were returned to its original con-



tainer or shape, then the two original contalners or masses
would be of equal amount. This is the negation argument,

A second resason is the identity argument: The child
reasons that the amount is the same; nothing has been

added or taken away.. A third argument, 1n§61v1ng compen=-
sation, involves the recognhition that a decrease in one
dimension results in an increase in another dimension

(Ginsburg and Opper, 1969),



CHAPTER IT
REVIEW OF SELECTED LITERATURE
Introduction

Piaget's theories on the development of logical
thinking, and particularly the central concept of conserva-
tion, continue to be the focus of vigorous explorations and
discussions. However, within thls realm of exploration,
the field of learning dlsabilities is overlooked. This gap
in research necessitates a review of literature containing
some, but not all, of the variables found in this study,.
That is, in each study reviewed, the intelligence level,
the age;, or the grade of the subjects may not have heen the
gsame as the present study, but each study dces deal with
either conservation of continuous quantity or conservation
of substance,

This chapter is divided into three sections, These
sections provide a framework for. Chapters III, IV, and .V,
The first section includes a brief review of Plaget's con-
servation theory, replicatlons of Plaget's experiments, and
controversial issuaé that are relevant to conservation of
continuous quantity and conservation of substance.,. The
second section includes research that concerns attention .to

stinulus dimensions as related to conservation abilities,



The third section 1s a summary of the research and its

implications for the present study,

Piaget's Theory of Conservation, -

Replications, and Research

In Plaget's theory of cognitive development, the con-
cept of conservation, which may be defined as the abllity
to recognize invariant properties of an object despite
rhysical transformation, marks the transition from pre-
operational to logical thought, . Plaget feels that from
four to seven years of age, the child's thinking depends
upon his perception, During this period, the child centers
on one dimension or element of a situation, ignoring all
othérs: but from seven to eilght years of age, he is able to
break away from the influence of perception and is increas-
ingly able to apply logical thought to practical problems
and situations (Lovell and Ogilivie, 1960), Piaget be-
lieves that the acquisition of conservation proceeds
through an unvarying developmental sequence,. through which
each child must pass. For example, the conservatlion of
quantity, substance, welght, and volume are all similar and
follow a similar course of development. These types of
conservation involve a first phase in which the child nmust
recognize that two amounts are equal.. A second phase in-
volves a viaiblevtransformatipnwwhichmmay be done by elther
the child or the experimenter. The child must once agaln

judge whether the amount in question is still the same.
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These types of conservation involve a sequence of
development in which the children begin by failing to con-
serve, and require a period of development before they are
able to succeed at the task, Plaget has postulated approx-
imate age norms for this sequence of development. For
example, in the case of continuous quantity, in the first
phase (two identical glasses, each filled with an equal
amount of liquid), the youngest child, around four or five
years of age, will correctly conclude that the amounts of
liquid are equal. However, if a trensformation 1s performed
by pouring the liquid into a differently shaped beaker,
the child will maeintain that the amounts are not equal.
When asked to explain his answer, he says that the glass
with the taller column of liquid has the greater amount,
His judgement of amount 1s centered exclusively on the
heights of columns of liquid. In the second phase, the
child of five or six years varles in his response to con-
servation, sometimes concentrating on helght of the columns
of liquid, and sometimes on the width of the column of
liquid. During the third phase, at six or seven years of
age, the child is capable of conservation. He may attend
to several dimensions and to the transformation, and be
able to logically explain why the amounts are still the
same, In the case of conservation of substance, a pro-
gression simllar to that of quantity appears.

While all conservations follow a similar course of

development, Piaget claims that there 1s no transfer be=-
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tween tasks. For example, the child may master conservaw
tion of quantity and substance at about six or seven years
of age, but does not conserve weight until nine or ten,

and will not understand volume until eleven or twelve,
There is a lack of generalization from one substantive area
to another, To Piaget, this illustrates how concrete the
thinking of a child aged seven to eleven i3, Thls child's
reasoning 1s tied to particular situations and objects; his
mental operations in one area are not transferred to an=
other, no matter how useful it might be (Ginsburg and
Opper, 1969). A number of studies have replicated Pieget's
findings regarding this invariant developmental sequence
and have tended to confirm his findings (Hooper and Sigel,
1969), but they have not confirmed his ages for the acquisi-
tion of conservation. Indeed, more recent studles by
Plaget himself have pointed up to the flexibility of these
age norms,

However, within this general framework of conserva-
tion, there are several l1ssues that need further analysis,
which are directly related to the procedures involved in.
conservation of quantity and of. substance, The first con-
cerns a controversy over what is actually being measured in
the standard conservation task. . In a study reported 1in
Sigel and Hooper (1969), Elkind (1967) expresses a belief
that although Plaget's analysis of conservation rests on
ldentity conservation, his assessment format is exclusively

equivalence, Elkind views identity conservation as the
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realization that a single stimulus transformation does not
alter the fundamental property of quantity. Thie may be
1llustrated in the following manner, The subject agrees
A=B, then B'is transformed into C3; thus B=C, In.equifa-w
lence conservation, the subject must realize that the
quantity does not vary although one of the factors involved
in the transformation has changed; thus, he must recognize
that A=B, then B'is transformed into €¢; thus A=C (Hooper,
1969). The above equivalence task is utilized by Plaget
to measure both identity and equivalence conservation,
based on the assumption that these two types of conserva-
tion develop simultaneously.. Elkind disagrees with Plaget.
on this assumption and concludes that identity conservation
precedes equivalence conservation and 1s a necessary, but
not a sufficlent, condition for the attalnment of equliva-
lence conservation. Studies investigating Elkind's
conceptual distinction vary in thelr findings. Hooper
(1969) concludes that identity conservation precedes .
equivalence conservation, and that this makes the use of
Piaget's standard conservation task gquestionable, Papalia
and Hooper (1971) also.cite”evidence“asmto.the.develbp—
mental priority of identity conservation., However, Papalia
and Hooper (1971) note several studies which fail to find
this priority in first-grade, second-grade, and third-grade
children. They conclude that the developmental priority

of identity to equlvalence conservation is found only in

the younger age levels and not in older first, second, and
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third-grade children, This finding 1s slgnificant to the
present study because the. convergence of identity and equiv-
alence conservation appears to be supported in the case of
second-grade children, who are the subjects qf this study;
thus, Plaget's standard conservation tasks appear to be
valid for the second-grade age level,

Another issue in gquestion is the controversy over the
use of chronological age in Piaget's studies, The use of
chronological age in Piaget's studies is justified by the
assumption that 1t equates subjects for background experi-
ence and knowledge and for physical and mental development.,
Aceording to Sigel and Hooper (1969),. studies have shown
that there are different behaviors attributed to different
chronological ages, which seems to attest to the value of
chronological age as a control variable, However, the fact
that some younger children are able to perform comparably
to older children points out the need of a more valid
method of equating experience and maturity. With this in
mind, recent studies have looked at the relation between
chronological age, mental age, and intelligence quotlient,
as 1t pertains to conservation performance..

Achenbach (1969) examined mental age and chronological
dge in normals and retardates and concluded that chrono=
logical age 1= meaningless without reference. to mental age.
He found that the mental age levels at which a majority of
subjects made conservation responses corresponded more

closely to Plaget's chronological age norms., However,



14

Brown (1973) has raised serious methodological objections
to Achenbach's study. The 1ssue lies in the concept of the
mental age score itself, Heal (1970) and Weir (1967), as
reported in Brown (1973), say that the mental age can be.
seen as a measure of level and rate. of. development, . Thus, .
retarded children wounld be expected to perform well on
tasks reflecting experiential factors, but poorly on speed
of learning tasks, Consequently, it seems that the perform-
ance of mental age-matched groups on conservation tasks
would reflect the degree to which mental age and the conser-
vation task measure experiential factors, On the basis of
this, Brown feels that a minimally acceptable method for
comparing normal and retarded children is to match the re-

" tarded group with a2 normal chronological age group and
mental age group comparison as Denny. (1964) did. Brown
used this method in comparing normal, bright and retarded .
children and found that retarded children performed like
normal subjects of the same mental age but less well than. .
thelr normal chronological age peers on _continuous gquantity
and number, while bright children did not perform as effi=-
ciently as their normal mental age peers, but more like
their normal chronological age peers. Brown concluded that
experiential.and.1ntellactualhfactorumareminvolvedd1nwbothmﬂ
the mental age score itself and conservation performance,
From these results, it may be seen that both the mental age.
and chronological age scores are valuable only insofar as

they measure experience in the group being measured,
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Brownﬁs'study reveals that the mental age score may be fine
for the retarded, but the chronological age score is ade-
gquate for the non-retarded,

This study will use chronological age as a control.
variable assuming that i1t 1s a viable measure for the groups
in question and that the mental age score has not really
added much to the methodology of Piaget's experiments. In
addition, it is felt that because Plaget's was a clinical.
methodology, and chronological age was adequate for him, .
then an experiment based on Plaget's theory and procedures.

should also be concerned with chronological age,

Regearch on Stimulug Dimensions which
Receive Attention on

Conservation Tasks

According to Piaget, the non-conserving child of four
to five years centers on the dimension of height for judging
amount, and he is unlikely to pay attention to the actual
transformation or other dimensions involved, In order for
the non-conserving child to acquire conservation abilities,
it is necessary for him to de-center; that is, he must be .
able to attend to the transformation ltself as well as the
dimensions involved (Ginsburg and Opper, 1969).. . . . .

Several studies deal with dimensional preferences and.
have found that children are more likely to master the con-
cepts that are related to the dimensions that they find.

most.salient, Using this as a basis, Gelman (1969a) exam-
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ined the relationship of stimulus dimension preference to
conservation performance,.  He hypothesizes that non=-.
conservers, as measured on standard conservation tasks,
dlffermin.their.attantlénmtomstimuluswdimensionsHfrom.con-
servers, Gelman uses a three dimensional preference task.
end measures attention to height, width, and quantity inde-
pendently of a conservation of liquid quantity task., His
subjects are kindergarten non-conservers and. conservers,
Gelman concludes that kindergarten non-congervers fail the
conservation task because they attend to dimensions that
are prominent but irrelevant to conservation. In contrast,
kindergarten conservers attend to dimensions related to
congservation, such as quantity, and ignore the irrelevant
dimeneions (Miller, 1973).

A study by Miller (1973) examines Gelman's hypothesis
and suggests that both kindergarten conservers and non-
congervers attend to a dimension (usually height) that 1is
irrelevant for conservation, However, third-grade conser-
vers attended to the relevant dimension of quantity which
suggests that for this age level, quantity has become an
important dimension, In short, a kindergarten child's
attention to a stimulus dimenszlion does not predict whether
he will be a_ non-conserver or.a. conserver, while for third-
grade conservers, the opposite may be true,.

Miller also attempts to answer. the question of why
non-conservers attend to height rather than.width, She

suggests that height may either be the outstanding
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perceptual feature or that a cognitive belief may underlie
this, For example, height may be more prominent because as
water 1s poured into a contalner, its width is immediately
covered while the height gradually increases. untill the
container is full, This vertical movement of the water may
be quite compelling; thus, one way of helping a child to
de~center from height may be to conceal the container be-
hind a screen during the transformation, If the non-
conserver is reflecting a cognitive belief, then he may
view height as 1nd1§at1hg_amountsWthus,”he.1nterprets,con»
servation in terms of promlnence and quantity as he under-
gtands it ~- és liquid height, .

The previous studies have found equivocal results as
far as attention to relevant and irrelevant stimulus dimen-
gsions and their relation to conservation in kindergarten
children. Miller explains these differences by modifying
Gelman's original hypothesis, She says that when a child
first begins to develop conservation in the form of a con=-
cept of quantity, he can demonstrate it only when tralned
to ignore irrelevant dimensions. Otherwlise, he attends to
the most prominent dimension such as height., However, at
the kindergarten age, unless this training 1s very strong
and direct, then the child will still pay attention to only
the prominent dimenéion,_v,m

The increased relevance of. the dimension of guantity
seen by third-graders is explained by Miller in terms of

. their.abllity to switch attention to several dimensions
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including quantity, which seems to reflect a developmental
trend toward the facllity of switching attention from dimen-
sion to dimension,

These findings are important to the present study in.
terms of background and in the development of hypotheses.
If conservers and non-conservers attend to .different stimu=-
lus dimensions as Gelman (1969a) says, or to similar.
stimulus dimensions as Miller (1973) says, then one or. the
other will hold true for second-grade chlldren who are.
learning disabled or non-learning disabled. Furthermore,
if there is a developmental trend in ability to switch from.
one diménsion to another, then such a trend will be evident .
in second-grade students who are learning disabled and in

those who are non=learning disabled,
Summary

A brief review of Piaget's theory of conservation has
been given, More extensive treatments of this topic may be
found in Hooper and Sigel (1968),. Ginsburg.and. Opper (1969),
and Almy (1966). Pilaget's studies have been replicated
many times and in a large number of studies;, the findings
remain equivocal. However, several lssues may. be related
directly to the present study. . Studies at odds with the
standard conservation task and what it measures have gener-
ally concluded that Piaget's tasks measure two separate.
conservations: identity and equivalence, However, all such

studies agree that this developmental sequence 1s not found
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in children in the first and second-grade level, This find-
ing supports the use.of.tho;standard.Piagetianfquantlty and
substance task for second-grade students,.

Studies examining the relationship of chronological age
and mental age to conservation performance have found that
the mental age actually adds little to Plaget's methodology.
It seems that the utility of both chronological age and .
mental age depends on how adequate a measure of experience
they may be., With regard to the efficacy. of both measures,
the findings are equivocal, Thus, it appears that it may
be up to the researcher as to which he wants to uses.
chronological age, mental age, or both together,. . Because
Piaget's was a clinlcal methodology, these problems were
of no concern to him, and chronological age was adequate,.
Consequently, a replication of Plaget's tasks would probably
more appropriately use chronological age. to represent the
child's level of conservation. . In addition, .1t should be
noted that our public schools rely on. the use of chronolog-
ical age for placement which would again suggest the
appropriateness of chronological age as a control variable,

The research dealing with perceptual salience is also
equivocal as to relevant and irrelevant stimulus dimensions .
and conservation, With this in . mind,.the present study in-
vestigates this area in termsuof_pefceptual salience, 1its
relation to the conservation level of the child and will
look for any apparent developmental trends dealing with in-

creased facility for dealing with differént stiﬁulus dimensionsoA



CHAPTER III
DESIGN
Introduction

This chapter presents.hypotheses and research questions
developed from Chapters I and II, a description of the
sample, methodology, including materials and procedures,
scoring and classification of data, and the procedures for
analyzing the data. Research limitations are stated so as

to define the boundaries of this study.
Hypotheses

Hypothesis I, There is no significant difference in
performance between the learning dissbled children and the
non-learning disabled children on tasks of conservation of
continuous gquantity,

Hypothesis II. There is no significant difference in
performance between thé learning disabled children.and!tﬁa
nonslearning disabled children on tasks of conservation of

substance,
Research Questions

Besearch Question I. Do learning dlsabled children

display abilities to conserve which are simlilar to those

20
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displayed by children,without‘learning,disab;lities on tasks
of conservation of continuous gquantity?

Research Question II, Do learning disabled children

attend to similar stimulus dimensions as do children without
learning disabllities on tasks of conservation of continu-
ous qﬁantity?,

Researchrguestlon III, Is there a rélatlonship,bes
tween the stimulus dimension that 1s most salient for the
.learning disabled child and the stimulus dimension that is
most salient for the non-=learning disabled child and the .
children's level of conservation of tasks of continuous
guantity?

Research Question IV, Is there an observable develop-

mental trend for the learning disabled children which is
similar to the observable developmental trend for the non-
learning disabled children, involving the ability to use.
different stimulus dimensioné in a conservation of quantity
task?

“Research Question V. Do learning disabled children
dispiay abllities to consérva"whicﬁ”are_slmilarmtcmtho;o
displayed by children without learning disabilities on tasks
of conservation of substance?

'Research Question VI, Do learning disabled children

attend to similar stimblus dimengions as do children with-
out learning disabilities on tasks of conservation of
substance? ‘ ‘ o

Research Question VII, Is there a relationship between
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the stimulus dimension that is most salient for the learn-
ing disabled thld and the stimulus dimension that is most

salient for the non-learning disabled child and . the chil-

Research Question VIII. Is thers an observable devel-
opmental trend for the learning disabled children which is. .
gimilar to the observable developmental trend for the non-
learning disabled children, involving the ability to use
different stimulus dimensions in a conservation of substance

task?
Description of Sample

The subjects are twenty-six second-grade students
(twenty=-two boys and four girls) from six elementary schools
in a predominantly rural community.. The total enrollment .
of the six elementary schools. 1s 1400 with a total second-
grade enrollment of 193, Because of the =small number of.
students who met the learning disabled criteria, it is
necessary to utilize all who were avallable and could be
matched with a non-learning disabled student,

The original plen of the_ study was to include an even
number of males and females in the experiment.. However, it
was necessary to drop from the experiment four females who
met the learning disabled criteria because of difficulties.
in matching age and intelligence quotient levels with the
non-learning disabled group., In addition, there were no

other females available that would fit the learning dis-
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abilities criteria, Consequently, additional male subjects
are utilized to bring the total number Qf sub jects to

twenty-six,
Methodology

The subjects are divided into two groups of 13 each on
the basig of a classification of learning disabled and non-
learning disabled., The learning disabled group meet the
operational definition discussed in Chapter I, ?o meet the

achlevement criteria, scores on the Metropolitan Achlievement

Test, 1970 edition, form F, are utilized..  The standard

error of measure of grade equivalence on the Metropolitan

is three-tenths of a year, Thus, students who are four or
more months behind grade equivelence are considered low
achievers, The learning disabled group surpasses the level
of four mqnths set in the operational definition, as all
performed at least six months below grade equivalence in .
one of the major academic areas of reading, spelling, or
arithmetic, To meet the IQ criteria, the learning disabled
group must have obtained a full-scale IQ of 90.or above on
the Wechsler Intelligence Scale for Children (WISC).

As gshown by Table I, the two groups are matched as
closely as possible regarding IQ, sex, age at the time the
WISC was given, and chronological age on April 15,. 1974,
(The experiment was conducted between April 8 and April 22,
1974), |



TABLE I
'MATCHED VARIABLES

2L

Variable Learning Disabled Non=Lesarning

‘ (N=113) Disabled (N=13)

Sex
Male 11 11
Female 2 2

CA
Mean 709 70 10
Range 706"’902 706“901

WISC Test Age
Mean 7.1 6.9
Ran.g. 6;'1""801 60""‘708

IQ
Mean 100»5 1010’4'
Range 90-112 90=112

Achievenent
Grade Placement 2,7 2.7
Average Achlevement

on Metropolitean 1.85 2,85
Materials

Table II describes the cylindrical glass beakers used

in the conservation of continuoua quantity”taskg . Four

ounces of water, tinted blue by one drop of food coloring,

is poured into each of beakers A and B, which are of equal

size, to begin the task, For the. conservation .of substance

task, eight ounces of modeling clay are used and divided

into two balls of four ounces each.

[
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TABLE II
MEASUREMENT OF GLASS BEAKERS

Beakers Diameter Height Volume
A&B 3 1/8 in, 3 7/8 in, 10 1/2 oz,
o} b 3/4 in, 3 1/8 in, 27 oz,

D 2 3/4 in, 5 7/8 in, 13 1/2 oz,
Set E 2 3/4 1in, 3 3/8 in, 6 oz,
Procedure

Each child is given the gquantity task first and then
the substance task in an individual session with the exam=-
iner., This fixed order of presentation is used while
assuming, as Piaget does, that the differences are develop-
mentally debermined and that practice effects are minimal
over a brief time span (Elkind,. 1961).  Each session lasts
approximately ten minutes and takes place in a small room

at their school,

Conservation Tasks

After a brief conversation to establish rapport, the
conservation tasks are introduced.. . Each conservation task
begins with an equivalence. task and ends with the question,
"Why do. you think so?"

Conservation of continuous quantity may be detected by
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this situation., The child is presented with two identical
beakers (A and B), each filled with equal amounts of liquid,
and is asked whether the two glasses have. the same amount or
not the same amount to drink. After he agrees to the equlv-
alence of quantities, the liquid 1s poured by the sxperi-
menter from beaker B into a third, dissimlilarly shaped
beaker C, The column of liquld in the third glass (and the
glassvitsélf) is both shorter and wider than that in the
remaining original glass. The child is now asked whether
the two beakers (B and C) have equal amounts, UIf.ﬁe asserts
that they do, he-is asked to explain why. .The liquid in C
i1s then returned to the original beaker, and the child i=
again asked if A and B have identical amounts. The above
manipulation is repeated, this time with a _glass (D) which
is taller and thinner than the original,beakerso.”Finally,_
the 1iquid of B is poured into a set (E) of three smaller
glasses, and the same questions are asked with the addition
of gestures or any further explanation that is necessary to
be sure the Ss understand that they should compare the amount
contained in the set (E) with that in glass A,

In the case of conservation of substance, .the child is
presented with two identical balls of clay., He is first .
agked whether there 1s the same amount of clay in both
balls, If he does not think so, he 1s asked to add or take
away some élay to make them identical, Then, the experi-.
nenter changes one of the balls to a pancake shape whlle the
child watches., The child must now decide whether or not the
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ball and the pancake have equal amounts of substance. As in
the liquid situation, the ball. is changed into.a variety of

different shapes (pancake, sausage, and a set of three small
balls), This procedure is taken from the general experiment

described by Ginsburg and Opper (1969).

Scoring and Classification of Data

Scoring

During each session of the experiment, & score sheet
containing the previously described procedure was used. An

example of this score sheet follows,

Conservation of Continuous Quantity

Not
Same Same

Equivalence 1) Do these two glasses have
(A & B) the same or not the same
amount to drink?

Conservation a)Now do the two glasses

(A & C) have the same amount
or not the same amount
to drink?

b) Why do you think so?
Equivalence 2) Now do these two glasses

(A & B) have the same amount or.
not the same amount to
drink?

Conservation ¢) Now do these two glasses

(A & D) .~ have the same amount or
not the same amount to
drink?

d) Why do you think so?

Equivalence 3) Now do these two glasses

(A & B) have the same amount or
not the same amount to
drink?




Not
nge Same
Conservation e) Now do these glasses.
(A & BE) have the same or not
the same amount to
drink?
f) Why do you think so?
Congservation of Substance
Equivalence 1) Do these two balls have
(A & B) the same or not the same
amount of clay? :
Conservation a) Now do these two balls
(A & C) have the same or not
the same amount of clay?
b) Why do you think so?
Equivalence 2) Do these two balls have
(A & B) the same or not the
same amount of clay?
Conservation ¢) Now do these two have
(A & D) the same or not the
same amount of clay?
d) Why do you think s=o?
Equivalence 73) Do these two balls
(A & B) have the same or not
the sgame amount of clay?__
Conservation e) Now do these have the
(A & E) gseme or not the same
amount of clay?
f) Why do you think so?
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The scoring was then based on the following criteria

taken from the general principles laid down by Elkind (1961),
Goldsmid (1969), and Smedslund (1964) and reported by
Achenbach in 1969,

Non«C@nservigg Resgonées
Points
(0) Not same, (Subject says they are not equal,)

(1) Seme., (Subject says they are the same, but
with inadequate or no explanation,)



29

(Magical, tautological, no explanation; for
example, "I dreamed it. That's the way it is.")

Transitional Responses

Points

(2) Same (Subject says they are the same, but
with borderline explanation.).
(Perceptual explanations:s for example, "It
looks like it will."” "It looks the same,"
"It's long enough,").

Conserving Responses

Points

(3) Same. (Subject says they are the same with
logical explanation, but not much. inference
as to what the child meant, Doubtful or
borderline cases are transitional. For.
example, "Because it fits there.," "*,,.both
the same...", and ".,.,that's bigger...")

(a) Correct reference to the object having
fit before. For example, "It fit.
before, I tried it."

(b) Correct reference to the preservation
of the object's identity. For example,
"It's the same, It hasn't changed."

(¢) Correct reference to the reason for the
perceptual change, For example, "It
just looks different."’

Classification of Data

The child is classified as to his level of conservation
in the following way. Points are awarded for the child's
explanation after each of the three transformations in-
volved in each of the conservation tasks., The level of the
child's conservation abilities is then based on the totsl
number of points awarded for the three explanations in each
task,

For example, if a child is awarded a total score rang-

ing from zero to two points for all three explanations, he
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is clessified as a non-congerver, Thus, the least number of
points corresponds with the most illogical answer, that is,
the inability to recognize the equivalence of amounts; while
the most number of points a non-conserver could receive and
stil]l be labelled a non-conserver. is assocliated with one.
two-point borderline logical explanation out of the three
pogsible answers.,

A total score of three to six points for all three
explanations causes the child to be put in the transitional
level of conservation. His answers on the transformations.
may recognize that the amounts are the same, but he is
unable to logically explain why, For example, the least
number of points he could obtain and still be labelled
transitional is three points which could be arrived at in.
two wayss First, through the recognition of the equivalence
of amounts alone with no explanation or an inadequate
explanation on all three transformations; or secondly, he
could have one inadequate one-point explanation and one. .
two~point borderline logical explanation out of the three
possible expianations° The most points he could obﬁain;and
be classified as transitional is six points.. This may be
arrived at in two wayss First, the child may;explain_all
three transformations with a two-point borderline logiecal .
explanation; or he may utilize two three-point logical
explanations out of the three _possible explanations, .

To be labelled a conserver, the child has to recognize

that despite each transformation, the amounts are still the



31

same; and he has to be able to logically explain why on at
least one of the three required explanations., For exampla;
the least number of points he could obtain and still con-
gserve 1s seven points, which. conld be arrived at in two . ..
ways: two three-point logical explanations.and at least .

a one-point recognition that the amounts are the same on_the
other of the three explanations, or one logiecal explanation .
and two two-point borderline explanations.. .. . .

Ag can be seen, the level of conservation .of each child
depends on the ability of the child to recognize that the
amounts in each conservation task do not change, desplite the.
transformation, and on his ability to logically explain why

they do not change,

Data Analysis Procedures

The data analysis procedures are designed to provide
comparative and descriptive information concerning the two
hypotheses and the eight research questions stated at the
beginning of this chapter, Each of the hypotheses and
research questions are closely interrelated and information
in one will help to clarify or add to the other,. The two
hypotheses are statements of no signiflcant difference.
between the learning disabled and non-learning disabled with
regard to their performance on conservation of continuous
quantity and conservation of substance,.. .. .

The procedures for analyzing both hypotheses are the

same,.. The child's conservation classification is based on
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the total number of points awarded, using the scoring
criteria, for the three explanationsuin.each of the tasks,
Following this, the total scores again are used, but this
time 1in a pooled variance formula t-test to measurﬁ the
significance or non-significance of the results.
";}F?hq next step in analyzing the data concerns RBesearch
Qﬁestions I and V for conservation of continuous guantity
and conservation of substance, respectively. These questions
concern any observable differences in ablility of learning
disabled and non-learning disabled children to conserve on
the continuous quantity and substance ftasks, This is
designed to provide a non=statistical comparison of the two
groups. The procedure involves a comparison. of the number
of children in each conservation classification, . This is
done by adding the number. of children in each level of
conservation and dividing this number by the total number
in each of the two groups to get a percentage, . The percent-
s&ge and number in each level of conservation is paired and
an analysis by inspection is made, _The second and sixth
research questions dealing_withmthe“continuousmquantit&.and.
substance tasks.inVQIVQ“anyNobservahlcmdifferancésubetwaon,
the learning disabled and non-learning disabled children ..
with regard to the stimulus dimensiong they attend to, The
procedure for analyzing the data . 1ls the same for. both tasks.
The stimulus dimension information is compiled by
noting the dimensions as they are referred to by the child

in hls explanations, After the experiment was completed,
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on all children in each group, the different dimensions .
attended to are listed and the number of responses. in each
dimension are added together to get a total, The percentage,
that this total equals, of the total number of responses
possible in each dimension 1s found by dividing the number
of responses possgible into the total number in each dimen=
sion, The number in each dimension and the percentage are
then palred and raenked from most salient to least salient
for each group, Resgults obtained for both groups are then
compared through an analysis by inspeetion,., . It should be
mentioned that there is no attempt to limit in any way or
suggest what stimulus dimension the child should attend tog
rather, the purpose of this analysis is to see just what the
children would attend to and then discuses it in terms of
salience for both groups.

Because each individual child could have attended to
as many asg three different stimulusudimensions.on,both of
the conservation tasks, the number of possible responses
depended on how many different dimensions each child attended
to in the task, If for example, on the first quantity-task
transformation the child attended to height, and on the
second quantity-task transformation he attended to width,.
and on the third guantity-task transformation he attended
to height and width together, he would have used three
different dimensions, Then if each .of. the thirteen children
in the leerning disabled group should do the same, there

: wouidmbq thirteen responses to each dimension. Exactly what



b

these children did in this respect cannot be found without
analyzing the data, Due to this, the number of responses
in each dimension will be discussed in the analysis of data
chapter.

The third and ssventh research questions for the con-
tinuous gquantity and substance tasks coéncern. any ohservable
relationship between what a chlld attends to and hls conser-
vation abilities, In order to make this comparison,. the
sallent stimulus dimension for the child 1s found in each. .
conservation task by looking at the child's explanations
and choosing the dimension referred to most. This would
suggeat a problem in determining salience if all dimensions
were attended to equally; however, this 1s not the case as
will be discussed in the next chapter,. The chlld's previous
conservation clagsification 18 then paired with hlis =alient
stimulus dimehsion, The next step is to find the learning
disabled children who attend to each stimulus dimension and
group them together. The procedure, then, for analyzing
the data 1s to find the total number of children in each.
stimulus dimension group and“computaNthatmsubegrpup!s.
percentage of the thirteen 1n the original group. This is
done by dividing thirteen into the number in each dimension
grouping., The same procedure is used in each group, and
the results for each group are palred to facilitate an
analysis by inspection,

Research Questions IV and VIII deal with whether or not

there are developmental trends evident in the performances
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of the learning disabled chlldren and non-learning disabled
children on the continuous qﬂahtlty aﬁd substance tasks., To
answer these last two research questions, it 1s necesgsary to
bring the data 1n the previous review of literature_togethef
with the results concerning dimensional salience and its
relationship to conservation abllities as dlscussed in
previous research questions. It was noted in Chapter II
that Plaget regards the use of a single dimension, such as
height, as representing the lower end of the developmental
sequence assoclated with the acquisition of conservation, .
The abllity to use several dimensions is a slightly higher
transitional stage in conservation development, and the.
ability to attend to several dimensions and explain in

some loglcal way the transformation of these dimensions
results in conservation, Gelman (1969a), .in a dimensional
preference study on kindergarten children, agrees with
Piaget's sequence and concludes.thatﬂheightuls.irreleiant

to conservation abilities in a quantity tesk, while if the
child hag an adeguate concept of quantity, he will attend to
i1t and conserve, Miller (19?3),ralses.some:quastions.about
Gelman's study and concludes that at the kindergarten age,
both conservers and non—conservers'will attend to the
irrelevant but salient dimension of height, while third-grade
conservers attend to the relevant dimension of guantity.
This data suggests a developmental trend for conservers
involving an increased facllity to utilize the dimension of

quantity.
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With this information in mind, the procedure for
analyzing the data on this last research question is to rank
the stimulus dimensions and conservation classifications of
each group in a hierarchy starting with the lowest end of
Piaget's developmental sequence and proceding. through the
transitional stage to the conservation stage. An additional
step for this particualr question involved finding,ages or
age ranges for the children previously grouped in terms of
stimulus dimensions attended to, "he purpose of this was to
clarify the developmental trend in terms of age and ability.
The last step was to pair the results from each group and
discuss them hased on the use of an analysis by inspection,.

It should be emphasized that the analysis by inspection,
in each of the hypotheses and eight research guestions, .
included comparison between children within a group and

between groups of children, "

| Lfﬁ?tatioﬁgw;;>8tudy

The limitations of the present study will be inherent
in the procedures and methodology used in the study. Limit-
ations are as follows: 1) The significance of the findings
willl be dependent on the reliability of the procedures used.
in determining conservation abilities in learning disabled
and non-lesarning disabled children and in.the reliability of
administration procedures. 2) Due to the small group of . .
second-grade learning disabled chlildren avallable for this

study, it was not possible to use randomization in the
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selection procedures, Because of this, it may be question-
able to generalize the findings of this study to any other

group,



CHAPTER IV
ANALYSIS AND DISCUSSION OF DATA
Introduction

The analyslis and discussion of data are based on. pro-
cedures described in Chapter III., The format of this chapter
will be to state each of the hypotheses and research.ques-
tions and then analyze and dlscuss the data, As mentioned
in Chapter III, all of the hypotheges and research guestions
are interrelated, With this in mind, in order to get a
clear plcture of the data on each conservation task, the
hypothesis and research questions dealing with conservation
of continuous quantity will be presented first, and then
the hypothesis and research questions that deal with conser-

vation of substance will be presented,
Conservation of Continuous Quantity

Hypothesis I, There is no significant difference. in.
performance between the learning disabled children and the
‘non-learning disabled”children on tasks of conservation of.
continuous guantity..

The difference in total scores between the learning
disabled children and non-learning disabled children on

the continuous quantity task are examined through the use

38
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of a t-test of significance. Using a one-tailed test at

the .05 level of confidence, and a pooled variance t-formula
with 24 degrees of freedom, the required t-value is 1,708,
The obtalned t-score on the conservation of continuous
quantity task is 1,5. The results of.thiswgrtest are none
significant at the ,05 level, This information 13 summare

ized in Table III,

TABLE III
STATISTICAL DATA

Variable afr t-score significance level
Continuous
Quanti ty ’ : 24 1. 5 < . 05

Although the performance of learning disabled children
and the performance of non~learning disabled children are
not significently different statistically, a difference is
approached., The most probable explanation. for this finding
is that there are a few of the learning disabled children
who are capable in the continuous quantity task. This is
somewhat supported by the observable differences found in
the way the learning disabled and nonslearningudisabled..w 

children are classified, These observable differences are
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emphasized in the process of answering Research Question I,

Research Question I, Do learning disabled children dis-

play abllities to conserve which are simllar to those
displayed by children without learning disabilities on tasks
of conservation of continuous quantity?

To determine each child's level of conservation, the
procedures described in Chapter III are used, Each child
1s classified with respesct to his level of conservation by
using the total score obtained by him on the three explana-
tions required in the quantity task, .The average age of the
learning disabled chlldren 1ls 7.9 and of these children,
eleven are classified as non-conservers, one as transitional,
and one as a conserver, The average age of the non-learning
disabled children is 7.10; and of these children, six are
classified as non-conservers, five as transltlonal; and two
as conservers. The most important observabl@ difference
found in this data is in the learning disabled children and
non=-learning disabled children who are classified as non-.
congervers or transitional., The difference 1s slight between
the children who are classified as conservers, Thigs may be
easlly seen when percentages of the‘totalMlQarnlng disabled
and non-learning disabled chlildren who are in each classifi-
cation are computed,. .

The largest difference 1s in the percentage of non-
conservers found in the learning disabled and non-learning
disabled children. Eighty-five percent of the learning

disabled children are non-conservers, while only 46% of the
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non-learning disabled children are non-conservers, The
difference in the two groups is nearly as large in the
transitional stage. with eight percent of the learning
disabled children classified as transitional, as compared to
384 of the non-learning disabled children who are transi-
tional, On the conservation classification. the percentages
are closer with elght percent of the learning disabled
children conserving, while fifteen percent of the non-
learning disabled children conserved, This data 1s summar-

ized in Table IV,

TABLE IV

NUMBER AND PERCENTAGE OF CHILDREN
IN EACH CONSERVATION

CLASSIFICATION

Learning Non-Learning

Disabled Disabled

(Avg. Age 7.9) (Avg., Axe 7.10)
Non=Conservers 11 6
Percentage 85% L6g%
Transitional 1 5
Percentage 84 38%
Conservers 1 2
Percentage : 8% 15%

The fact that the learning disabled and non-learning
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disabled children are classified differently with regard to
conservation abllity suggests that despite the nonysignifi-lﬂ
cant statistical findings of H@pothesis.l, differences in
the learning disabled and non-learning disabled might exist
within thelir individual responsea..MThaseﬂresponseﬂdifferf
ences will be emphasized in Research Question II,

Research Question II, Do learning disabled children

attend to similar stimulus dimensions as do children with-
out learning disabilities on tasks of conservation of
continuous quantity?

Using the procedures degcribeduin.ChapterUIII. it i=
found that in conservation of éohtinuous“quantity.wthera are
geven different dimensions attended to by the learning
disabled end non-learning disabled children. These are
height; helght and width together; quantity: quantity and
width together; height and quantity.together; and height,
width, and quantity together:; and no response.. .In addition,
it is found that for each of the learning disabled and
non-learning disabled children, only one. of these seven. .
dimensiong characterizes his angwers; that 1s, one dimen-
sion is salient throughout all three required explanations
during the quantity task., This would mean, for example, 1if
height 18 salient for a child, then his three responses.
would all deal with helght, To compare the learning dis-
abled and non-learning disabled children, 1t 1s necessary
to find the total number of responses possible for each

dimension, This is done by multiplylng the number of eeach
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group of childrén, which is thirteen, by three to get a
total number of responses, which i1s 39; thus, there are 39
possible responses for each of the seven stimulus dimensions,
The comparison is then made on the basis of total number of
response=z in each dimension and the percentage of the 39
possible responses for the dimension, When the results as
to salience of stimulus dimensions in the continuous quantity
task for the learning disabled and non-=learning dlsabled
children are ranked from most salient to least sallient, the
response differences are easlly seen, The learning disabled
children most often prefer the dimension. of height and width
together (46%); while the non-learning disabled prefer
height. width,vand quentity together (31%). None of the
learhing disabled children attend to the dimension of height,
widtﬁD and gquantity together, The next dimension in terms
of salience for the learning disabled children concerns the
single dimension of height (31%), while for the non-learning .
disabled children, the single dimension of height, and the
dimension of height and gquantity together are attended to
equally (23%). The last group of salient dimensione for

the learning disabled children involves the dimensions of
width and quantity together, the single dimension of quantity,
and no response, each being attended to _eight percent of the
time; For thevnonelcarning.dlaableduchild,ﬂheight and width
is fhe next most salient dimension (15%). The least salient
dimen§ion attended to by the non-learning disabled child ié

quantity (8%). Table V' summarizes this information,
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TABLE V

STIMULUS DIMENSIONS IN
CONTINUOUS QUANTITY

Learning Disabled Non-Learning Disabled
Stimulus Total No. % stimulus Total No, %
Dimension Reaponses Dimension Responses
Height & Width 18 46 Height, Width |

& Quantity 2 31
Helght 12 31 Height 9 23
Width & Quantity 3 8 Height & Quantity 9 23
Quantity 3 8 Height & Width é 15
No Response 3 8 Quantity 3 8
Height & Quantity O 0 Width & Quantity 0 0
Height, Width
& Quantity 0 0 No Response 0 0

-

The data gathered to sanswer Hesearch Question II
indicates that the learning disabled and non-learning
disabled children find different dimensions more salient in
the quantity task, The most salient dimension for the.
learning disabled is height and width together. For the
non-learning disabled chlldren the dimension of height,
width, and quantity together is most salient, In addition,
two other differences in the dimensional responses of the
learning disabled children may be seen, In terms of the
salience hierarchy from most to least, there 1s an increased
facllity of the non-learning disabled children to utilize

more dimensions than the learning disabled children. The
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extra dimension used by the non-learning disabled children
18 quentity in relation to height and width, The other
difference is in the utilization of the dimension of width
and quantity together by the learning disabled children., In
cohtrést. width and quantity is not used at &ll by the non-
learning dlsabled children, BRather, the non-learning dis-
abled children use height and quantity together, whereas the
learning disabled do not use the dimension of height and
quantity,

As mentioned in Chapter III, the gquantity dimension has
been found to be more related to conservation than the other
dimensions, Whether or not the dimensions of height, width,
and quantity together; height and quantity together; and
width and quantity together are also more related to conser-
vation ability will be emphasized in the process of answer-
ing Research Question III,

Research Question III. Is there a relationship between

the stimulus dimension that 1s most salient for the learning

disabled child and the stimulus dimension that is most salient

for the non-learning disabled child and the children's level
of conservation on tasks of continuous quantity?

To examine this question, 1t 1s necessary to present
the dats derived from the classification procedure described
in Chapter III and to relate this to the findings of the
previous research question; which concerns sgtimulus dimen-
sions attended to by the learning disabled and non-learning
disabled children.



Lé

The procedure involved 1s palring the previously-made
classification of the child's level of conservation with the
stimulus dimension found to be most salient for him. After
this pairing, the learning disabled children and the non-
learning disabled chlldren are grouped according to stimulus
dimensiong, and a percentege is computed for the number of
clessifications, This was dona in the same way for hoth
groups on the continuous quantity task. The purpose of this
rrocedure was to see what reletionship, if any, there isg
between what the child attends to and his conservation
abllity.

For the learning disabled children on the tasgk of zon-
servation of continuous quantity, it was found that all
(100%) of those who found height the most salient dimension
had been previously classified as non-conservers. 0f those
that attended to height and width together, 83% had besn
praviously classified as non-conservers, while the remalning
174 were praviously labelled conservers. For the learning
disabled children who attended to the dimensiocn of width
and gquantity, 100% had been previously labelled as non-
conservers, Of those who attended to the dimension of
guantity, 100% were previously labelled as transitional,

™is deta is summarized in Table VI,
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TABLE VI

PERCENT IN STIMULUS DIMENSION
CORRESPONDING WITH PREVIOUS
CONSERVATION CLASSIFICATION

(LEARNING DISABLED ON
QUANTITY TASK)

Stinmulus

Dimensions Non-Conserver Transitional Conserver
Height 100% 0 0
Height & Width 83% 0 17%
Quantity 0 100% 0
Width & Quantity 100% 0 0

For the non-learning disabled children on the quantity
task, 100% of the children attending to height alone were
previously classified as non-conservers; those attending to
height and width together were also previously classified
as 100% non-conservers, Of those attending to quantity
only, 100% were conservers, Of the children who were attend-
ing to height, width, and quantity, 75% were previously
classified as transitional, and 25%, as conservers; and of
those oriented to the dimension of height and quantity
together, 67% were transitional, and 33% were non-conservers,

This information is summarized in Table VII,
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TABLE VII

PERCENT IN STIMULUS DIMENSION
CORRESPONDING WITH PREVIOUS
CONSERVATION CLASSIFICATION

(NON-LEARNING DISABLED
ON QUANTITY TASK)

Stimulus
Dimensions Non-Conserver Transitional Conserver
Height 100% 0 0
Height & Width 100% §) 0
Quantity 0 0 100%
Height, Width &

Quantity 0 75% 25%
Height & Quantity 33% 67% 0

An inspection of the data on Research Question III
reveals that there 1s a relationship between what the
learning disabled and non-learning disabled chlldren attend
to and their conservation”abilitieso Furthermore, this
relationship is different for the learning disabled children
than for the non=learning disabled children, The relation-
ship of stimulus dimension teo conservation abllity for the
non-learning disabled children agrees with the study by
Gelman (1969s) which indicates that non-conservers attend to
irrelevant bﬁt sallent dimensions, such as height, while
congervers attend to the relevant dimension of quantity in
the continuous quantity task. In. the present study, the
dimenslion most assoclated with abllity to conserve is that of

quantity, whille single dimensions, such as height alone or
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width alone, or the dimension of height and width together,
are least associated with conservation abllity.

In contrast, the findings with regard to stimulus dimen~
sions and conservation ability for the learning disabled.
children do not agree with Gelman's study, The learning
disabled children who attend to the dimension of guantity
do not conserve, but.are in the transitional stage, and all
other dimensions are irrelevant to conservation. Another
finding is that those non-learning disabled children who
integrate height and quantity together, or height, width,
and quantity together, argmclassified as transitional. For
the non=-learning disabled.children, the only dimension
integrated with quantity 1s width, and all the children who
made such an integration are non-conservers,

Research Question IV, Is there an observable develop-

nental trend for thellearning disabled children which is
similar to the observable developmental trend for the non-
learning disabled children, involving the ability to use
different stimulus dimensions in a conservation of quantity
task?

As mentioned in Chapter III, this question was designed
to bring all of the information gathered in this paper on
the quantity task together to see 1f there are any observ-
able developmental trends. The data on stimulus dimensions
reveals a difference between the learning disabled children
and the non-learning disabled children concerning salient

dimensions, This difference is in the form of a trend for
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the non-learning disabled chlildren to prefer other stimulus
dimensions together with the quantity dimenslon, These
dimensions are height, or height plus width in relatlion to
quantity. In contrast, the learning disabled attend only

to the dimension of width 1n relation to quaentity., A further
anslysis with regard to stimulus dimension and conservation

" abllity reveals an association between what the child attends
to and his conservation ability. This i1s easily seen if

81l the findings are put in a conservation hierarchy as

described in Chapter III, (See Figure I.)




Stage Ila
(Ages 7.8)
Attends to quantity
salone: 8%

Transitional: 100%

Stage I1I

(Ages 7,10)
Attends to width +
gquantitys 8%
Non-conservers: 100%

Stage Ia-

(Ages 7,6=8.4)

Attends to height +
widths 46%

Non-caonserverss 83%
Conservers: 17%

T

Stage I
(Ages 7.6 to 9.2)
Attends to heightﬁﬁTanea 31%
Non-congervers: 100% '

Lcarnigg Disabled Chlildren

Figure 1.
Task
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Stage III

(Ages 8,1)
Attends to quantity
alonet 8%
Congservers: 100%

Stage Ila

(Agel 7.10 to 8-3)
Attends to helght + width +
quantity: 31%
Transitional: 75%
Conservers: 25%

Stage II

(AS.I 7.7 to 807)
Attends to height +
quantity: 23%
Transitional: 67%
Non-Conservers: 33%

Stage Ia

(Ages 8.1 to 8,3)
Attends to helght +
width: 15%
Non-conserverss: 100%

|

Stage I

(Ages 7.6 to 8,8)
Attends to height alones 23%
Non=-conservers: .100%

Non-learning Disabled Children

Developmental Trend of Two Groups on the Quantity
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This hierarchy reveals a different approach to the
acquisition of conservation between the learning disabled
and non-learning disabled children, For example, for the
non-learning disabled children, there is an approach to
utilizing stimulus dimensions which progresses from one
dimension, height, to height plus width, to height plus
quantity, to height plus width plus quantity, and then to
quantity alone, These dimensions build upon the other in a
steady progression upward to conservation, In contrast, . the
learning disabled children utilize a different progression
marked by the use of height alone, wlidth alone, height plus
width, width plus quantity and then quantity alone,  The.
difference here bctween,thoulaaxningmdiaabladmandmnany.
learning disabled children 1s in the use of width and quan-.
tity by the learning disabled as opposed to height and
quantity, and height, width, and quantity by the non—iearning'
disabled children, The different progression followed by
the learning disabled children aleo leads to different re-
sults, The learning disabled children never reach the con-
servation level, but attend to quantity and are still
clagsified as transitional, They are fluctuating betwden
the use of single dimensions and two dimensions together,
and they have failed. to take into account the. dimension. of
quantity in relation to helght alone or height plus width,.

Other trends are evident in Figure 1, with regard to
the stagea of conservation acqulsitlon. The stageé in

Figure 1 reveal that, rather than only three stages in the
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development of conservation, characterized by attention to

single dimensions, to several dimensions at different times,
and then to several dimensions together, there are more; and
as shown by the age ranges sssoclated with these dimensions,

they all are interrelated and overlap.

Summary

‘'ne hypotheses and research questions relating to the
ability of the 1eafn1ng dlisabled children and non-learning
disabled children to conserve on a continuous quantity task
have been presented, analyzed, and discussed. The findingé
in tnis section reveal that although a non-significant
statistical difference between the learning disabled children
and non-learning disabled children was found, there are
observable differences between the learning disabled chil-
dren &nd nonéiearning disabled-children ag far as thelr
respornses 1h the quantity task., The response differences
between the learning disabled children and non-learning
disabled children are summarized in Chapter V, and implica-

tions from the data for further research are discussed,
Congservation of Substance

Hypothesis II. There is no significant difference 1in

rerformance between the learning disabled chlldren and the
non=learning disabled'children on tasks of conservation of
substance,

The procedures for analyzing the data are exactly the
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same a8 for the hypothesis and research questions concerning
continuous quantity. The t-test for the substance task is
significant at the .05 level, with a t more than 1,708,

This information is summarized in Table VIII,

TABLE VIII
STATISTICAL DATA

Variable ar t-score significance level

Substance 25 2,013 > .05

This finding means that there i1s a =ignificant statist-
ical difference in performance on the substance task hetween
learning disabled children and non-learning disabled children.
The direction of this difference will be emphasized when
discussing Research Question V, |

Research Question V., Do learning disabled chlldren

diesplay abllities to conserve which are similar to those
displayed by children without learning disabilities on tasks
of conservation of substance?

For the learning disabled group, éleven subjects were
clagsified as non-conservers, while two were transitional,
and none comserved, In the non=learning disabled group,

8lx were classiflied as non~conservers, four as transitional,
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and three subj)ects conserved, This in itself answers
Research Question I and reveals that the direction of the
statistical difference is that of a better performance by
the non-learning disabled children on the substance task than
the learning disabled children, This direction is more
easlly seen by looking at the percentages of children in the
total group in each conservation classification. For the
learning disabled children, 86% are labelled as non-conser-
vers; while only 46% of the non-learning disabled.children
are non-conservers, Fifteen percent of the learning dis-
&bled children are transitional as compared to a higher 31%
of the non-learning disabled children who are transitional,
On the conservation classificetion, none of the learning
disabled children conserved, while 23% of the non-learning

disabled children conserved, This data is summarized in

Table IX,
TABLE IX
NUMBER AND PERCENTAGES OF CHILDREN IN
EACH CONSERVATION CLASSIFICATION
Learning Non-Learning
Disabled Disabled
(Avg. Age 7.9) (Avg. Age 7.10)
Non-conservers 11 6
Percentage 85% Lég
Transitional 2 L
Percentage 15% 31%

Conservers 0 3
Percentage 0% 23%
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The data from Research Question V has revealed that the
direction of statistical difference found in Hypothesis II
i1s toward an increased ability of the non-learning disabled
children to conserve. Research Questions VI, VII, and VIII
will attempt to clarify this difference by pointing out the[
qualitative differences in the two groups! responses, /

Research Question VI. Do learning disabled children

attend to similar stimulus dimensions as do children without
learning disabilities on tasks of conservation of substance?

Using the procedures described in Chapter III, it is
found that there are five different dimenslions attended to
by the learning disabled children; these are shape, size,
size and shape together, substance and shape together, and
substance, As 1n the continuous quantity task, 1t is found
that one of these dimensions 1s sallent for each child
throughout all three required explanations, The procedure
for getting the total number of responses possible in each
dimension is the same, The next step in analyzing this
data 18 through the use of a comparison, a8 described in
Research Question II for the quantity task, When the re-
sults of this comparison for the learning disabled and non-
learning disabled children are ranked from most salient to
least salient, the qualitative response differences are
easily seen,

For the learning dlsabled children on the substance
tagk, the most salient dimension is size and shape together,

- with 21 responsesg, or 59% of the total possible responses.
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In contrast, the dimension most salient for the non-learning
disabled children is shape, with fifteen responses or 38%.
The next most salient dimension for the learning disabled
children is shape with nine responses and 23% of the total,
while for the non-learning disabled children,. the dimension
of size and shape with 12 responses and 31% of the total is
next, The dimension of size was the third most salient
dimension for the learning disabled children, with six
responses and 15% of the total., For the non-learning dis-
abled children, substance and shape together was the third
most salient dimension with six responses and.l5% of the
total, The least salient dimension attended to by the learn-
ing disabled children is the single dimension of substance
with three responses and eight percent. The least sallent
dimonsibn for the nonwlearning.disabléd.childrgnmiswthaj.
dimension of size and the single dimension of substance,
each attended to in three responses for eight percint of the
total,

An analysig of this pattern of reﬁponses reveals that
the learning disabled and non-learning disabled find differ-
ent dimensions more salient in the substance task, In this
pattern, although the largest percentage of the learning
disabled children utilized size and shape, the learning
disabled children did not make ref&rcnéehto,aﬁy,other.two,
dimension responses., In contrast, for the nonslearnlng 
dlisabled children; a large percentege utillzed size and

shape and an additional two-dimensional response of substance
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and shape;“ Thié suggests that the non-learning disabled
attend to an extra stimulus dimension which involves sub-

stance., This data is summarized in Table X.

TABLE X

STIMULUS DIMENSIONS IN CONSERVATION
OF SUBSTANCE

Learning Disabled Non-Learning Disabled
Stimulus Total No, Stimulus Total No,
Dimension Besponses % Dimension RHesponses %
Size & Shape 21 59%  Shape .15 38%
Shape 9 §23% Size & Shape 12 31%
Size 6 154 Substance &

Shape é 15%
Substance v 3 8% Size 3 8%
Substance & Shape O 0% Substance 3 8%

Research Question VII. Is there & relationship between

the stimulus dimension that 18 most salient for the learning
dissbled child and the stimulus dimension that is most
salient for the non-learning disabled child and the children's
level of conservation on tasks of substance?

To examine this question, the . same procedures explained
in Chapter III and utilized on Research Question III of the
quantity task are used, For the learning disabled children,
it was found that of those attending to the dimension of
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shape alone, 67% were previcusly classified as non-conservers,
and 33% were‘transitional,,vThose,learningﬂdisablad_ohildren
attending to size and shape together were 100% non-conservers
as were those who attended to size alone, Of the learning
disabled children who were oriented to substance alone, 100%

were transitional, Thig data 18 summarized in Table XI,

TABLE XI

PERCENT IN STIMULUS DIMENSION
CORRESPONDING WITH PREVIOUS
CONSERVATION CLASSIFICATION

(LEARNING DISABLED ON
SUBSTANCE TASK)

Stimulus .
Dimension Non~conserver Transitional Conserver
Shape 67% 33% 0
Size 100% 0 0
Size & Shape 100% 0 0
Substance 0 100% 0
Substance & Shape 0 0 0

For the non-learning diszabled children who attend to
shape, 80% were previously classified as non-conservers,.
and 20% were transitional, Those oriented to size alone .
were previously classified 100% non-conservers, while those

attenﬂing to g2ize and shape were 75% transitional and 25%
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non-congervers, Children attending to substance alone were

1004 conservers, as Were those paying attention to.substance

and shape, This information is summarized in Table XII,

TABLE XII

PERCENT IN STIMULUS DIMENSION
CORRESPONDING WITH PREVIOUS
CONSERVATION CLASSIFICATION

(NON~-LEARNING DISABLED
ON SUBSTANCE TASK)

Stimulus

Dimension Non-conserver Transitional Conserver
Shaps 80% 20% 0
Size 100% 0 0
Size & Shape 25% 75% 0
Substance 0 0 100%
Substance & Shape o 0 100% .

The information obtained in answering Research Question

VII reveals that there is a relationship between what. the

child attends to and his conservation abilities in the

substance task., This relationship for the non-learning .

disabled children agrees with the study by Gelman. (1969a);

that non-conservers attend to irrelevant bhut salient dimen-

sions while conservers attend to the relevant dimensions,

In the present study, the relevant dimension, that is the
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one most associated with ability to conserve, is.that. of.

sions are the dimensions of size alone and shape alone or
size and shape together, In contrast, the relationship of
stimulus dimensions to conservation ability in the learning
disabled children does not agree with Gelman's Bﬁudy. The
learning dlseabled children attend to the.same irrelevant
dimensions as the non-learning disabled children. However,
when the learning disabled children attend to. the dimension
of substance, which 1s relevant to conservation for the
non-learning dissbled child, the learning disabled child
gtill does not conserve, but 1s transitional. It should
also be noted that although shape, for the most part, was
irrelevant to conservation, it appeared to. be more relevant
than size. When shape 1s utilizedwbymthohnanelnarning“ﬁ
disabled children with substance, the result is conservation,
In addition, a few learning disabled and non-learning
disabled children who utilized shape alone revealed some
ability to conserve,

Regearch Questlon.VIII, Is there an observable develop-
mental trend for the learning disabled children which is
similar to the observable developmental trend for. the non= .
learning disabled children involving the ability to utilize .
different stimulus dimensions in conservation. of substance?

This question i1s designed to bring all of the informa-
tion gathered in the previous research questions on conser-

vation of substance together in a conservation hierarchy
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baged on Piaget's developmental sequence and Gelman's. (1969a)
and Miller's (1973).studios on stimulus dimension relevance,
The purpose 1ls to see if there are any developmental trends
agsoclated with this data and to clarify these trends through
the use of ages or age ranges,

The data on stimulus dimension salience reveals that
learning disabled children and the non-learning disabled =
children attend to different stimulus dimensions, . The most
salient dimension for the non-learning disabled children is
shape, while for the learning disabled children 1t 1s size
and shape together, However, size and shape together is the
only two-dimensional response attended to by the learning
disabled children; whereas, the non-learning disabled chil-
dren also attend to substance and shape. The information
pertaining to dimensional relevance reveals an increased
facllity of the nonslearning disabled children to attend to
the relevant dimension.of substance and. conserve,...For the .
learning disabled children, attention to substance results
in transitional performance.

The lack of corservation by the learning disabled .
children wneﬁ attonding to suﬁsﬁénce“suggeats”thatlfhe;sé£é
progrqssinthn a different waf,ﬁdvardwacquisitionwofTGQnser—
vation than the non-learning disabled chlldren... This trgq@

is easily seen in Pilgure 2,



Stage Ila

(Ages 7.8)
Attends to substance
alone: 8%
Transitional:s 100%

Stage II

(Age: 7,6 to 9.2)
Attends to size + shape: 59%
Non-conservers: 100%

Stage Ia

(Ages 7.6 to 8,8)
Attends to shape alone: 23%
Non-conservers: 67%
Transitional: 33%

Stage I
(Ages 7.6 to 7.11)

Attende to size alone: 15%
Non-conserverses: 100%

Ldarning Disabled

Figure 2,
Task

Stage IIIa

(Ages 8.,1)
Attends to substance: 8%
Conservers: 100%

|

Stage III

(Age: 7.8 to 8.1)

Attends to substance +

shape: 15% '
Congervers: 100%

Stage II

(Ages 7.7 to 8.8)
Attends to size + shape: 31%
Transitionals 75%
Non-conservers: 25%

Stage Ia

(Ages 7.6 to 8,7)
Attends to shape alone: 38%

‘Non-conservers: 80%

Transitional: 20%

|

Stage I
(Ages 7.10) .

Attends to size alone: 8%
Non-conservers: 10074

Non-Learning Disabled

Developmcntql Trend of Two Groups on the Substance
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The trend evident in Figure 2 reveals that for the
non-learning disabled children, the stimulus dimensions.
build one upon the other in a steady progression to conser-
vation. The progression begins with the single _dimension of
slize and progresses to shape alone, to size and shape
together, and then to substance .and shape together and sub-
stance alone, The last two dimensions which contain sube
stance are associated with conservation for the non-learning
disabled, The learning dlisabled follow the same progression
as far as the dimension of size and shape together. .From.
here, the learning disabled chlldren use substance alone
and their performance is transitional.. The learning dis-
abled at this point have falled to integrate the dimension
of substance with the other stimulus dimensions, . .. .

Other developmental trends are evident with regard to
the stages of conservation acqulsition in Pigure 2, This
data suggests that rather than the three stages to conserva-
tion attalnment proposed by Piaget which are. charscterized
by attention to single dimensions, several dimensions at
different times, and finally several dimensions. together,.
there are more; and as shown by the age ranges sssoclated

with thesze dimensions, they all are interrelated and overlap,

Sumnary

Hypothesés and research questions relating to the
abllity of the learning disabled and non-learning disabled

chlldren to conserve on a substance task have been presented,
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analyzed, and discussed,

The findings in this data reveal that there is a signif-
icant statistical difference in the learning disabled and
non=learning disabled children with respect to conservation
abllity on a conservation of substance task, The direction
of thig difference is found in &n increased ability of the
non-learning disabled children to conserve, This 1s easily
gseen, as the non-learning disabled children had a higher
percentage of conservers and transitional level responses
and a lower percentage of non-conservers than did the learn-
ing disabled children, The dlifferences in the responses of
the learning disabled and non-lesrning dissbled chlldren .
will be summarized in Chapter V, and implications of the

data for further research are discussed,



CHAPTER V
SUMMARY AND IMPLICATIONS
Sunnary

The purpose of this study 1= to compare & group of
second-grade learning disabled children with a group of
second-grade non-learning disabled children on conservation
taskz of contlnuous quantity and substance, The learning
disabled and non-learning disabled children are matched with
respect to chronological age, sex, IQ, and age at the time

the Wechsler Intelligence Scale for Children i1s administered,

The criteria for the definition of learning disabled 1s a
performance of 90 or above on the Wechsler Intelligence Scale

for children and achlevement on the Metropolitan Achievement
Test, form F, of at least minus one .standard error of measure-
ment in one of the major academic areas of reading, spelling,
or arithmetic, and slightly below grade placement. achieve-
ment in all other areas, measured by the Metropolitan. Thia
achievement criteria is surpassed by the learning disabled
children in the present study,..as these chlildren performed .
at a 1evel.lower”than”mlnnsmanc'stnndgrdwerror, in at least
one of the above listed academic areas,

The subjects were twenty-six second-grade chlldren

(twenty-two boys and four girls) from six elementary schools

66
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in a predominantly rural community.. .. Because. of the small
number of children who met the learning disabled criteria,
it was neceasary to utilize all children who were avallable
and could be matched with non-learning. disabled children,
There are thirteen learning disabled children and thirteen
non—lpgrning disabled children,

The procedure 18 to administer the two conservation.
tasks in a fixed order with the quantity task first, and
then the substance task. Each session lasted approximately
ten minutes, The conservation classifications are developed
from Plaget's conservation studies and from a sgcoring .. .
cirteria reported by Achenbach (1969).. Ihe”anglysismofmthe
data 18 baszed on a hypothegls and research questions, for
both conservation tasks, which were developed from the re-
view of literature. The procedure for analysis 18 to state
all the hypotheses and research questions dealing with the
continuous quantity task and to analyze the data through the
uge of a t-test and angiysis by insgpection. The same pro-
cedure 1s then mtilizcd on the congservation of substance
task,

The results of the data on the continuous quantity task,
feveal that although a non-signifiocant statistical difference
betwesn the learning disabled and non-learning dissbled
children is found, there are observable differenceg between
the two'groups of children as far as thelr responses in the
quantity task, The learning disabled children have a higher

percentage of non-conservers and lower percentage of transi-
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tional and conserving children than do the non-learning . ..
disahbled children, and each group finds a different dimen-
sion most salient, The most salient dimensgion for the
learning disabled chlildren is height and width together;
while for the non-learning disabled children, helght, width,
and quantity together 1s most saliontouwThereuis"also an
indication of an increased abllity of the non-learning = .
disabled children to utilize different dimensions and inte-
grate them with quantity. In addition, 1t was found. that for
the non=learning disabled children, the dimension of quantity
is most associated with\conservation ability, while height or
height and width together are least relevant,. In contrast,
the learning disabled children who attended to guantity still
do not conserve, but are trans&tional,.and,allﬂother dimen-
sions are assoclated with noneconservation,MMnu.:ww,” -

‘ A difference in the developmental sequence of .the
acquisition of conservation that the learning disabled and
non—loarning disabled chlldren progress through is also
noted. This difference is in the utilization by the learn-
ing disabled children of the dimension of width and qusm¥ty,
as opposed to height and quantity together or height, width,
and quantity. The direction of this different trend for the
learning disabled chlldren is that they-have not reached the
etage of conservation development where they can integrate
other dimensions with quantity and logically explain the.
transformation they have witnessed, A further developmental

trend.1s seen in the number of stages involved in Figure io
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This reveals many more stages in congervation acquisition
than the three proposed by. Plaget. In addition, the age
ranges matched with these stages indicate that all of the
stages are interrelated and overlap,

The results of the data on the conservation of substance
task reveal a statistically significent difference in the
performance of learhing disabled and non-learning disabled
children, Thls difference is seen in an increased ability
of the non-learning dlsebled to conserve, In additlon, there
are observable differences in the responses of. the. two groups,.
The learning disabled children attended toNfawcrwstimulus.
dimenslions in their explanations than did the non=learning
disabled children, and each group found a different stimulus
dimension most salient. The most salient dimension. for the
learning disabled children 1s size and shape together; while
for the non-learning disabled children, shape 18 most salient,
with size and shape a very clase second, . This sallience data
als0 reveals an increased facllity of the non-learning dis-
abled chlildren to attend to more stimulus dimensions., This
extra dimension involved substance and shaba together,

Another difference is found in_the relation of stimulus
dimension to conservation ability. It 1s found that for the .
non-learning disabled children, substance 1s the most rele-.
vant to consgervation, ﬁhile shape together with substance is
alzo relevant to conservation. The least relevant dimensions
are size and shape together and the single dimension of size,

In contrast, the learning disabled children who sttended to
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substance did not conserve but were transitional, and the.
other dimensions were also found to be irrelevant for conser-
vation, This ddta suggests a different sequence in conserva-
tion development‘between the learning disabled and non-learn-
ing disabled children. The difference in this progression

is in the use by the learning disabled children of size and
shape together and the fallure to integrate shape with sub-
stance, In addition, there are developmental trends evident
in Figure 2 which 1n&icate that there are more stages.in._the
acquisition of conservation of substance than.the three .
given by Plaget. PFurthermore, the age ranges palired with
these stages suggest that they are all interrelated and

overlap,
Implications

The implications of the data on both conservation tasks
are broad, The learning disebled children appear to be.
developing at a slower rate than the non-learning disabled.
children with regard to the development of logicniqthoughtj
If thie is the case, studies dealing with accelerating or
improving the conservation abilities of learning disabled
children may prove valueble, In this respect, & longitudinal
study on learning disabled children which involves a pre-
test measure of conservation, strengthaning_otnpgrcoptual
problem areag, and then training in conservation followed by
& post-test of conservation ability would be excellent,

Thie study might include the effects of different conserva-
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tion training procedures on 1¢arn1ng.diSabled“uhildren and
& measure of any transfer to the clazsroom,.

The lack of randoemization and the small group involved
in the present study suggests the need for more carefully
controlled research dealing with learning disabled children.
One suggestion for a further study would be to use a learning
gquotient to define the learning disabled and to. concentrate
on speciflic disabilities, such as math, Another suggested
study would be to correlate certain subtest scores of the
Wechsler Intelligence Scale for Children with the conserva-
tion performance scores of learning disabled chlldren,

Of course, replications of the present study.aré.rncom-
mended and should bhe made, but in addition to. thig, there
are several other implications within the rgsearch questions
which suggest sdditional studies, On the céntinuousmquuntity
task, the learning disabled children fall to integrate the
dimensiong of height, and neight and width together, with
the quantity dimension, Instead, the learning disabled
children appear to attend to width and quantity and are non-
conservers, The reason why the learning disabled attend to
width and quantity rather than height and quantity as the
non=learning disabled do may be because the learning dis-
abled are attending to the dimension which takes up the most
space in their visual field. This dats suggests that. stimu-
lus preference studies dealing with horizontsl spetial .
dimension may be valuaﬁle0 This also seems to suggest that

height is more relevant to conservation than width,
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The developmental trend found to be involved in. the
guantity task, which suggests that the learning disabled.
and non-learning disabled children may follow & different
developmental sequence with regard to conservation acquisi-
tion, may indicate that studies concerning Plaget's stages
and the conservation ability of learning disabled children
would be worthwhile, Another study suggested by the develop-
mental trend data would be to examine the child's approach .
to problem solving and its relation to performance on conser-
vatlon,

The data on the conservation of substance task suggests,
Just as the quantity data; that the learning disabled as ..
compared to the non-learning disabled are not integrating
different dimensions with the substance dimension. This
problem with the integration of dimensions may be. the result
of several different but related difficulties, The child
may simply have inadequate concepts of the dimensions in-
volved, or he may have the concepts and be confusing them,

This confusién may cause & breakdown in association
processes, or the child may have a perceptual problem which
'18 causing him to incorrectly perceive the dimensions, For
example, this may be a problem with form constancy. These
implications suggest the possibility of several studies, .
One such study might involve screening the learning disabled
child before the conservation tasks to assure that he has
the vocabulary and concept formation necessary for the task.

Another might utilize only learning disabled children with
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or without perceptual constancy problems, If the child is
confusing the dimension involved, 1t may be worthwhile to
glve the learning disabled child a conservation task as a
pre-test, then train or provide experiences in classification
and handling of different stimulus dimensions, and then glve

a post-test with a conservation task.
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