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ABSTRACT
COGNITIVE STYLE, CONSERVATION AND
READING ACHIEVEMENT
by
Kathleen Butkus
Master of Arts in Education
June, 1973
The purpose of the present study was to in1.rest.igate
the interrelationships of cognitive style, conservation
and reading.
Forty-six children from a total of seven first and
second grade classrooms were administered the Children's
Embedded Figures Test and three conservation assessment
tasks.

On the basis of scores obtained on these tests,

children were assigned to either the field independent
or field dependent group and were designated as conservers or

nonconservers.

Reading readiness and

reading achievement test scores were gathered from each
child's cumulative record located in the school file.
It may be concluded from the present study that
there is a relationship between cognitive style and
conservation.

No sex difference was observed in the

scores obtained by the male and female subjects

_

......
V i..:

r--------------------···--~s.signed

m~le
~~Qup

to the field independent group or between the

and female subjects assigned to the field dependent
on the conservation tasks.

Q~~s.~rvation

~~~ding

Sucfess on certain

tasks were found to be related to both

readiness and reading achievement.

No statis-

tiGally significant relationship "tvas observed, however,
b~tween

cognitive style and reading readiness or between

QQgnitive style and reading achievement.

i

J
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CHAPTER I
INTRODUCTION
The purpose of this study was to investigate the
relationship between the concept of conservation as out_ lined by Piaget (1952) , the perceptual dimension of coglnitive style as defined by Witkin and his associates
I

I (1954,

1962) and their relationship to early reading

achievement.
Piaget (1963) proposed a theory of cognitive development in which "cognition" or "t-hought" referred to adaptive actions upon objects and the later

of those actions.

internalizatio~

An age-related hierarchically ordered

invariant sequence of stages and substages was postulated.
The major periods of development outlined by Piaget were
diliV,ided according to the acquisition of certain intellect.ual structures.

The proposed major stages were:

((ll)) sensorimotor;

(2) pre-operational;

(3) concrete

mp:erational; and,

(4) formal operational.

Operations

w.e-re defined by Piaget as internalized actions.

Many

investigations have focused on the period of concrete
m.pe:r:ations as it is during this period that certain overt
actions become internalized and an analysis can be conducted in terms of the acquisition and development of the
concepts of conservation.

Reversibility is thought to be

the crucial characteristic of internalized concrete

2

operations.

----------------.;

Conservation is said to occur when a child no

longer becomes confused by the physical transformation of
a substance but 'knows' that the action that has been performed on a substance in order to change its configuration
can be undone or reversed.
Piaget's (1961) proposed developmental theory of
perception may, in part, account for- the transition from
pre-operational to concrete operational thinking in the

I child.

Perception is dominated by gestaltlike principles

I

such as "continuity,n ngood form," and "closure," which
Piaget subsequently labeled "field effects."

The percep-

i

tion of a young child is ·thought to be held by the dominant :

I, or

most immediately perceptible aspects of a visual field. l:

As the child grows older, perception also develops and is
freed or "decentered» from the dominating visual field
effects through the d.evelopment of a regula-tive perceptual
'I

organization.

The basis of the "perceptual regulation" is:
~

a system of :int.erna1ized perceptual ac·tions which are more
adaptive than t:he earlier perceptual modes and supersede
them, thereby enablin::r the child ·to internally act on a

I ::::::::a:b:::::~uraHon without overtly manipulating the
I

Since Piage·t' s wo.rk has become more widely known,

I many

investiga t.ions have been conducted in an attempt to

replicate and quantify his clinical findings.

(Elkind,

1961; Deutsch, 1937i Price-\vi.lliams, 1961; Green, 1970;
I

L~------------- ,_____ . ---
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~ldschmid,

1967;

Istudies have
! ing

So~~~e:-19~~~·~~--T~~ resul~~ of.~he~e---l

lent support to Piaget's conclusions assert-

that there is an age related and invariant sequence

j in the acquisition of

the defined cognitive structures.

Discrepancies have occurred however, regarding the age of
attainment of these cognitive structures (Pinard, 1962i
Za 'rour, 1971) .

--------------------------------

I

-----------,I

-

In an attempt to identify antecedent variables which

i

found socioeconomic stat.us to have a significant effect
on conservation of n.u:rnber tasks in female kindergarten
subjects.

Murray- (19.70) a.lso found a significant diff

ference in the sCQre.s of second grade children categorized:
as belonging to higher and lower socioeconomic g-roups on
conservation of w·e.:ig-h.t: tasks.
Three

experime:nt~er-s

{"Camp,. 19.71; Orpet, 1970

and

Steinbrecher, 1970) fo:Ul'ld s-u·.cce:.ss on memory tasks to be
related to succesa on:, conse.:r.::vation. tasks.
One variable

wh~i.cJt

may· a-c.count for differences in the

age of acquisition, ct£: c.once:gt:s: of conservation might be
individual dif fe:r:enc.es in

c~gni·tive

style.

The concept

of cognitive style s::t_e.ms- f=rom a. theoretical position that
there are characteristic, s:e:lf-consistent modes of functicning which indiv-iduals exhibit in their intellect.ual
and perceptual activities.

- - -

4
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Several schools of thought have developed in the area
Herman Witkinrs (1954, 1962) approach

of cognitive style.

has focused on the field independent dimension or psychological differentiation. Gardner (1953) has been concerned
with cognitive control principles such as levelingsharpening, constricted vs. flexible control and equivalence range.

Kagan (1965) focused on analytic style.

The present paper will use Herman Witkinrs measure
of field independence as the main measure of cognitive
style.

Field independence has been defined by Witkin and

his associates (1954, 1962) as the ability to overcome an
item as a discrete entity within an organized field of
which it is a part or the ability to "break-up" a field
or configuration into its most relevant parts.

If cognitive style is related to the development of
certain intellectual s·t.ructures then the t.wo constructs,
cognitive style and conservation, may share relationships
with other perceptual and inteLLectual ac·tivi ties.
Recently, cognitive style has becomG of interest to
educators in terms of investigatinJ
of functioning may have on

~uccess

tasks in the school setting.

'th~

effect that mode

in various achievement

One educator in particular

(Harsch, 1972) contends that effective reading programs
have been difficul·t ·to design due, in part, to the fact
t.hat the unique style of the individual perceptual and
intellectual functioning have been ignored.

!
l
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Several studies have focused on the relationship
between reading and the concept of conservation.

i

Colter

(1965) found positive correlations among several concepts
of conservation and reading ability as evidenced by
scores obtained from the Ginn Reading Achievement Test.

I

Consistent with that study were the results of Swize, M.T.'

i

(1972) who also found high scores on reading achievement
tests to correlate positively with the ability to conserve continuous quantity.
Relationships have been demonstrated to exist between cognitive style and conservation (Flick, 1970),
cognitive style and reading (Bruininks, 1969), and between conservation and reading (Swize, M.T., 1972) in
various populations.
Statement of ·the Problem
Much attention and experimentation has been focused
on the areas of cognitive style, conservation and reading
achievement.

However, no investigation has occurred in

which all three concepts have been s'cudied within a
single population.

! was
<

I

The purpose of the present study then

to further investigate the interrelationships of cog-

nitive style, conservation and reading achievement within
a single population.

L--~------------·---·- - - - ·-·- - - -~- - - - -----··----·-------··--·- ----- . . . . . . . . . . .~- - - ·-·-·- - ·- - - - -
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Hypotheses

In order to test for the existance of the proposed
interrelationships between cognitive style, conservation
and reading achievement, certain explicit hypotheses have
been constructed.

The major hypotheses of the present

study are:
1.

Field independent boys aged 6-0 to 7-11 will
have understood the concept of conservation
better than field dependent boys of the same
age.

2.

Field independent girls aged 6-0 to 7-11 will
have understood the concept of conservation
better than field dependent g~rls of the
same age.

3.

Field independent boys aged 6-0 to 7-11 will
have understood the concept of conservation
to the same degree as field independent girls
of the same age.

4.

Field dependent boys aged 6-0 to 7-11 will
have understood the concept of conservation
to the smne degree as field dependent girls
of the same age.

5.

Field independent children aged 6-0 to 7-11
will score higher on the Metropolitan Readiness
Test-Reading than field dependent children of

I

I
l

7

------·--------··-·--------------·-----··---·
6.

Field independent children aged 7-0 to 7-11
will score higher on the Cooperative Primary
Test-Reading - Grade 1 than field dependent
children of the same age.

7&

Conserving children aged 6-0 to 6-11 will
attain higher scores on the Metropolitian
Readiness Test - Reading than

nonconserving

children of the same age.
8.

Conserving children aged 7-0 to 7-11 will
attain higher scores on the Cooperative Primary
Test-Reading - Grade 1 than nonconserving
children of the same age.

Operational Definitions
Since the concepts of field independent-field
dependent and conserving-nonconserving children are
somewhat abs·tract, it is necessary to propose some
operational definitions to designate the overt behaviors
that are observable and represent these concepts.
For purposes of the present study, position along
the field independent-field dependent continuum

wil~

be

determined by the scores obtained by children on the
Children's Embedded Figures Test.

Those children who

score above the median relative to this sample only will
be considered to be field independent and those children
who score below the median relative to this sample will

l

be referred to as field dependent.

l----~----~~~~~-----=-~·~ ·--- ·- -··-··-------.. . -· -- -·~·---~-------·-·-- -~-~- .. ---- -- -- -- ~ ... ~----~-----~------ -----~----~--~ . .._._,._ --
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Conserving children will be those children who apply
the operation of reversibility evidence by the emittance
of an adequate verbal explanation to the effect that
nothing has been added, subtracted, or changed by the
physical alteration of the configuration presented by E
and that the configuration can be returned to its original form through the simple reversal of the action performed on it by E.

Nonconservers will be those children

who do not apply the operation of reversibility evidenced
by an explanation other than that of reversing operations
or no explanation at all.
Significance of the Study
One of the first studies concerned with the relationship between the variables of cognitive style and
cons~rvation

was that of J. R. Fleck (1970).

Fleck's

main concern was the influence of cognitive style on
conse:,:-vation tasks.

The subjec·ts used in that study

were kindergarten, first and second grade boys.

The

present study is concerned with the interrelationships
among cognitive s·tyle, conservation and reading achieve1

ment.

The significance of this study is that its focus

is on the individual characteristic ways information is

Ii
I

cognitively organized, the effect of those types of
organization on certain cognitive tasks, and the subsequent important

!______ - ----- --------- -·--·-···

.-

~
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characteristic
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modes of organizing
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~information have for sch~::-~~~~:uction.
1

-,

Furthermore, the importance of sex differences in
developmental theory is emphasized and it is felt that
data concerning these differences in relation to types of
cognitive organization would provide a worthwhile addition to the extant literature in this

area~

Summary
Cognitive styles are considered to be the characteristic ways in which individuals perceive and organize
information.

One main area of concern in the present

study was to investigate the relationship between cognitive style and the concept of conservation as proposed
by Piaget (1952) .

The importance of these concepts in

relation to certain areas of academic achievement such
as success in reading was proposed.

Moreover, signifi-

cance of the study was noted in terms of the way children
cognitively organize information and the implications
these specific modes of organization have for school
instruction.

I
I

l

l

CHAPTER II
THEORY AND RELATED LITERATURE
This chapter focuses on the related literature and
the theoretical basis underlying the research problem.

i

Beginning with Thurstone's(l944) early investigations into(
perceptual phenomenon, pertinent research studies which
explore the perceptually based cognitive style principle
of field independence-dependence proposed by Witkin (1962)
and the developmental theory of perception with its importance for the development of cognitive structure proposed by Piaget (1961) are examined.

The purpose of re-

viewing these studies is to build a theoretical foundation that supports ·the hypothesized relationship between
cognitive style and Piagetian conservation behavior in
children.

Also, studies relating to the reading process

are examined for t..:he purpose of demonstrating a theorized
relationship bebveen cognitive style, co.nservation and
the reading process.

Thurstone (1944) investigated the phenomenon of
perception.

In that factor ;:malyti.cal study, twelve

factors of perception were identified.

Of these, two

factors were deemed to be closure factors.

10

Such tests as

11

Hidden Digits, The Gottschaldt Figures Test and Block
Design were found to load heavily on both of the identified closure factors.

Thurstone regarded the first

factor "A" as "speed and strength of closure."

Another

factor, namely, Factor "E" was referred to as "freedom
from Gestaltgindung" or "flexibility of closure."

Of

particular importance to this study was the finding of a
high loading on Factor E of a composite reasoning test.
In a later factor analytic study conducted by
Thurstone (1949) , two closure factors were again identifield.

I

Of consequence in that study was the findings that:

The Gottschaldt Figures Test was significantly loaded on
the second closure factor along with Copying, Designs and
Paper Puzzles tests.

This second closure factor, C2, was

equated with Factor E of the earlier study.
was also equated

~:.vith

Factor Cl

Factor A in the previous study

(1944) as ·the t"i-vO tests with the highest loading on Cl
also loaded hea-v-ily on Factor A.

Thurstone concluded

that Cl facilitated the making of a closure in an unorganized field and C2 facilitated retention of a figure

in a distracting field (1949, p. 17).
Consistent with Thurstone's (1949) results were
those of Botzum (1951), which showed the Gottschaldt
Figures Test, Designs 'l'est and Copying to be most heavily
loaded on the flexibility of closure factor, C2 defined

12

r-·

·-··--·-----··--·--·~--------·---------~-------·-·1

In another factor analytic study (Pemberton, 1952)
two reasoning tests, namely Figure Classification and
I

False Premises, were found to load on Factor C2 identified'
in Thurstone's (1949) investigation.

Along with those

two tests and consistent with previous findings Copying,
Design Test and Concealed Figures had high loading on C2.
One experimenter, Goins (1958), attempted to study
the relationship between visual percep·tion and reading
achievement.

Three test classified as measuring Thur-

stone's C2 factor loaded heavily on Factor C2 which Goins
identified as strength of closure rather than flexibility
of closure.
One group of experimenters, Witkin et al.,

{1954,

1962) , have conducted several s-tucUes concerned with the
perceptual dimension of personality which ·they refer to
as the field dependence-independence dimension.

In the

early studies (Witkin, 1950), field dependence-independence was ·the construct which referred to a stylistic
dimension that reflected competence at disembedding in
perceptual tests.

Later investigation resulted in the

development of the construct and expanded the concept to
refer to the ability or inability of a person ·to overcome
the organization of a field, that is, a person's ability
to break the field up in order to locate the necessary
component.

Witkin et al.

(1971) stated:

"One who experiences in an articulated fashion
can perceive items as discrete from their

{. >h-·-~·~·-----·-~·-··---,.~~--·-~-- ~·. ~-~···-- .. ~--- __,_... _·-·· ·-·-·~ ·-"--- --·-·-
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background; or reorganized a field when the
field is organized or impose structure on a
field and so perceive it as organized, where
the field has little inherent structure." (p. 7) •

Il
I

The construct was labeled the global-articulated dimensioni
of cognitive functioning and was found to have correlates
to both perceptual and intellectual tasks.
Further investigation lead to the development of the
differentiation hypothesis, Witkin et al.,{l962, p. 16)
stated:
"Specifically, the differentiation hypothesis
proposes an association among the characteristics
of greater or more limited differentiation, identified in the comparison of early and later functioning in each of several psychological areas:
degree of articulation of experience of the
world; degree or articulation of experience of
the self reflected particularly in nature of the
body concept and extent of development of a
sense of separate identity; and extent of development of specialized structural controls and
defenses."
The Body Adjustment Test, Rod and Frame Test and the
Embedded Figures Tes·t were first developed as measures
of the field-dependence dimension of perceptual functioning and are now used to measure degree of psychological
differentiation.
The Body Adjustment Test required the subject to
sit in a chair located in a small room.

Both the chair

and the room could be independently tilted.

The subject's.

task was to locate the true vertical by rotating the chair
without attending to the position of the room.

~

..

14
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The Rod and Frame Test consisted of presenting the
subject with an illuminated frame within which was an
illuminated rod.

Both objects could be rotated indepen-

dently and the subject's task was to adjust the position
of the rod to the vertical without attending to the
position of the frame.
The Embedded Figures Test (EFT) required the subject
to locate a hidden figure within a complex design.

Wit-

kin (1950) developed this test based on the Gottschaldt
Hidden Figures Test.

Due to difficulty in administration

of the Embedded Figures Test with young children, Karp
and Konstadt (1963) developed a Children's Embedded
Figures Test {CEFT) which assesses field dependence in
young children.

This test is ccnsidered an appropriate

measure of field dependence (Witkin et al.,l971).
·witkin et ala,

(1962} investigated the relationship

between the Embedded Figures Test and the ·two tests re£erred to as t:he best measure of the "flexibility of
closure factor," by Thurstone (1949) namely, the Gottschaldt Figures Test and the Hidden Pictures Test.

A

significant. relationship was found bE;:!tween the Gottschaldt Figures Test and the

Em...~edded

Figures Test.

Witkin (1962, p. 52) concluded that flexibility of
i

closure and field dependence may be different names for

I

the same dimension.

j

i
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I

Piagetian Conservation
Piaget {1952) postulated that in the development

I of the concept of conservation of quantity there \vere
I

I

three types of perceived quantity by which quantities

I could be compared without actual measurement. The most
I elementary type of quantity was labeled "Gross Quantity"

Il

and the method of comparison was referred to as "Global
Quantification."

Comparison of gross quantities is

based on the qualities of the object such as "more" or
"less" than another object.

At this level, the child's

reasoning is linked to perception of the general shape
or configuration of the set.

The child at this stage

is incapable of multiplying logical relations or of decomposing and recoml)ining parts of the stimuli configura- ·
tion.

One main characteristic of this stage is the al-

most complete irreversibility of thought.
At the second level, the concept of Intensive
Quantity occurs.

I

Intensive Quantities are quantity rela-

tions that are perceived in relation of one quantity to
another such that one is perceived as "taller and wider"

I

or

I

parison of figures is by Intuitive Qualitative Corres-

I
I

I
1

l

n

shorter and

fatter~:

than another.

pondence (comparison of parts).

'I'he method of com- ·

At this level, the

child has a relatively precise impression of number and
he is beginning to coordinate the particular elements.

16

However, the quantitative comparison is still mainly
based on the general configuration such that if the configuration is drastically altered the child thinks the
number of el.ernents has also changed.
The coordinator of additive and multiplicative
operations is completed at the third level -- the construction of Extensive Quantification.

At this level,

intensive difference are equated (i.e.: A=B and Bl + B2
are seen as halves of A and equal to each other) .

The

method of comparison is that of "Conception of Correspondence" which leads to a permanent concept of equivalence where alterations in the distributions of elements
or objects does not change ·the equivalence.

The com-

parison of figures is by "Numerical Correspondence or
Exclusive Quantity."

The fundamental factor which corn-

pletes ·this development is the complete reversibility of
actions.
The process of development of quantity comparisons

is one referred to by Piaget as "decentration."

That is,;
I

the child develops from a percep·tual stage of being fixed!
to the immediate perceptual aspects of a stimulus array
or field to being able to symbollically represent an
action and can act on the configuration without overtly
He can separate the parts from the

manipulating it.

whole without losing the identity of the total configura!
I

tion or of its parts.
..

~-~-~.,"-·~~~-~·-~-~·~w~---~---~~~•-w·--w----- --•----·-~·-·--·-·-·-••
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Seemingly, the concept of conservation of quantity

l

involves both a perceptual and an intellectual or reason-i
I!
ing ability.
It has been demonstrated that tests requiring reasoning weigh heavily on ·the factor called

l

"flexibility of closure" by Thurstone (1949) and that the:
accepted measure of the dimension referred to as field
dependence was also highly related to the flexibility of
closure factor.
If individuals do perceive the world in a consistently field dependent or field independent fashion,
there is reason to suspect that other tasks requiring
similar perceptual and reasoning abilities, such as
conservation of quantity, will be affected by the individuals mode of functioning.

1

A field independent child

would probably arrive at the first substage of conservation before a field dependent child.
A relationship between success on conservation tasks
as measure by the Concept Assessment Kit, Conservation
and success at perceptual disembedding using the children' s Embedded F'igures Test has been demonstrated by
Fleck (1971) in second grade boys.

.A study has not been

conducted investigating this relationship using female

I

!
I

subjects or in a sexually mixed population sample.
Research concerning the relationship of sex to conservation ability have obtained various results.

Gold-

1
I

I

schmid (1967) found both normal and abnormal boys to

L-----~-~--···-----------·····-·--------·----------·.:...________________________________________________________________________________________:
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attain higher scores on conservation tasks than an equivalent sample of girls.

Za'rour (1970) concluded that

Lebanese five to nine year old boys scored higher on
number conservation tasks than girls.

Consistent with the.

findings of that study were the results obtained by
M. T. Swize (1972) who found second grade boys to score
higher on continuous quantity tasks than girls.

Baker

(1970), however, found kindergarten females to attain
higher scores on the conservation of number tasks than
kindergarten males on the same tasks.

L. M. Swize (1972)

studied the relationship between performance on conservation tasks and intelligence achievement in educable
mentally retarded children.

The statistical analysis

showed no difference in success of conservation ability
between boys and girls aged nine to fourteen.

Congruous

with that study were the results of Gruen (1972) who
studied the development of conservation in normal and
retarded male and female children with mental ages of
five, seven and nine years.

No significant differences

were found between ability to conserve and sex.
Sex difference have been found in mode of perception
of the Embedded Figures Test.
et al.,

Witkin (1950) and Witkin

(1962) found males to be more field independent

than females.

No sex differences have been found of the

Children's Embedded Figures Test for five to eight year

I old children (Goodenough and Eagle, 1963; Bigelow, 1967).
-"--"--~-~----~--------~-------~------------· ... -----~------~-~--~- .. ------~------ ------- ·-------··-- ·------·-------~- -- ----~·.. ·---~--~~---- -- ----~ ----·-------- --·-- ---- --<•
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Maccoby (1965) found no sex differences between four year !
old boys and girls.

Reading
Evidence suggests that the similar factors involved
in the
al.,

co~cept

of field dependence defined by Witkin et

(1954) and the concept of perceptual decentration as

defined by Piaget may all be important to success and
achievement in reading.
Analysis of the reading process suggested that
reading tasks required perceptual and analytic abilities
such as separating irrelevant from relevant details.
Goins (1958) concluded the reading skill at the first
9rade level is closely dependent on the ability to keep
in mind a configuration against distraction or strength
of closure.

Transforming graphic symbols to phonic

patterns is seen by Soffietti (1955) and Hall (1961)
as the most important task of the reading process.
One investigator (Bishop, 1964) also concluded that
decoding from graphic to phonic patterns was the main task
in early reading.

Of interest in that study was the find-

ing that the critical factor involved in the decoding
j process was a graphic unit with an invariant relationship

l to a phonemic unit.

l

Basically, the study was conducted

in order to evaluate transfer of training with individual

Il

l

letters as compared with whole ,.vords and to investigate

-~ ~- ~··-·-

.
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I
the role of the grapheme-phoneme correspondence in reading.
Two groups were used in the study.

Word training was

found to be inferior to letter training.

The second part

of the study consisted of dividing the subjects who received word training into two groups based on verbal reports of the subjects as to whether they used graphemephoneme correspondence or another method to the transfer
words.

Those subjects who used grapheme-phoneme corres-

pondences showed significant transfer while the subjects
who used another method showed almost no transfer.

Bishop

concluded that word training did not lead subjects to
learn grapheme-phoneme correspondence or that subjects
were not proficient at abstracting these relationships
when embedded in words.
It is suggested by these findings that the concept
of the "construction of invariants or the notion of conservation" as defined by Piaget (1963) may be of importance to this reading process.

Elkind (1967) suggests

that the child who has not int.ernalized the operation of
i
reversibility •-vould probably experience graater difficulty
I

in acting on symbols such as letters and words as representations of sound.

Increasing difficulty would also be

experienced especially by children learning to read
languages that use graphic symbols that represent more
than one sound or have sounds that my be represented by

I more

than one symbol.

,

l-----·-·--------·-------·--·~--····-···--·-··-··-·-·--------------·-----------~--------------------------j
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Furthermore, it was also suggested that reading
achievement would be augmented by the ability referred
to by Witkin et al.,

(1962, p. 43) as that involving the

overcoming of an embedding context.
Research concerning reading performance and the
ability to overcome an embedding context evidence by
scores on the Children's Embedded Figures Test have obtained positive and significant results.

I
~

Bruininks (1969)

i

I

found a positive relationship between reading using the
Metropoliti-an Achievement Test - Elementary Battery and
the field dependence scores on a population of third
grade Negro boys.

Consistent with the findings of that

study were the results of Shafie (1972) who found field
independent second grade boys and girls to score higher
on The Cooperative Primary Test- Reading than field
dependent children of equivalent sex and age.

j

I

Several experiments have been conducted investigating!
the relationship of conservation to achievement in reading.

M. T. Swize {1972) found high scores on reading

achievement tests to be correlated at the .05 level of
significance to the ability to conserve continuous
quantity and substance.

L. M. Swize (1972), however,

studied the above mentioned relationship in educable
mentally retarded children aged nine to fourteen years.

I

Conservation tasks administered were two-dimensional

!

space, number, substance, continuous quantity, weight

L______ ----- --·-.. -·--·-----..~----------------- -----------------. ----·----·--·------
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and discontinuous quantity.

__

~

Achievement on the reading

subtest of the Peabody Individual Achievement Kit did not
correlate to any of the conservation tasks.
In an effort to find a predictive test for children's
initial reading achievement, Rausher (1971) conducted a

study using kindergarten and first grade children in New
York City.
(:NYCFA)

The New York City Prereading Assessment Test

and Piagetian tasks (spatial and conservation)

were administered.

One confirmed hypothesis stated the
II

N,YCPA and Piagetian measure would predict reading achieve-;

I

ment better than the NYCPA alone.

Piagetian measures were:

no:t:,, however, found to be better predictors than NYCPA.
0.f importance to this study was the finding that ability

to: Qonserve had a high correlation with reading achievement ..
Tha evidence cited

sugges~the

tiQnsh±p between Witkin et al.,

existance of a rela-

{1954,1962) field depen-

<ian.c:e::-independence dimension, Piaget's (1952} concept of
~rvations

and reading achievement.

Summary ·
'Ilhe: similarity between Piaget's concept of percep-

tuaL decentration and Witkin's concept of field independance has been demonstrated.

Both of these concepts

I

j

seem to involve a highly differentiated, analytical field

l_at;:~~-~-~-~-~-~~--- OJ??<-:.:.~-~----~~ -~--~-=~obal
approach.
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either conservation tasks or on the Embedded Figures Test
would be a function of an analytical approach to data.
Evidence cited in regard to reading achievement also
suggests that an analytical mode of organizing data and
the perceptual-intellectual functions involved in the
ability to conserve are basic to the reading process.

II
i

I
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CHAPTER III
METHOD

This chapter includes a description of the sample involved in the study as to age, sex, grade level and distribution among classrooms.

The experimental procedures

involved in assigning children to the field independent or
field dependent subgroups and the conserving or nonconserving subgroups are stated.

A description and analysis

of the instruments employed, is reported.

Also, a dis-

cussion of the statistical design regarding analysis of
data and appropriateness of the statistical tools employed
is presented.
Subjects

The original groups of Ss consisted of 56 children
enrolled in first and second grade classes at an elementary school in Simi, California.

The ages of the Ss

ranges from 6 .• 0 to 7.11 with an average age of 6.1Q for
1

the entire group.

Of the total nul11ber, 26 Ss were female

and 26 Ss were male.

Random procedures v-rere no·t employed

in the selection of the children.

All of the children for

whom reading scores were available in six elemen·t.ary school
classrooms were used along with two girls from another

I first grade classroom.
J

Each classroom contained several

pupils from various grade levels.

For example, one

l------~~----··--·-·------------· --------- -- ---------------- ------ --~- ------ -----------------
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par·ticular classroom might have first, second and third

grade pupils while another may have only first and second
grade pupils.

Although each pupil was considered to be

either first or second grade students, no classroom was
encountered where the total number of students were of
one grade level.
study

fo~

Six children were dropped from the

the following reasons:

three (two female, one

ro.ale) of the six children were absent and did not participate in one of the two testing administrations; one
child (male) moved and subsequently transferred to
another school; two children (one female, one male)
failed to make appropriate discriminations in the pretest
phase of this study.

The remaining 46 pupils were dis-

tribu·ted among the seven classrooms in the following
manner : 8, 8, 6, 7, 9, 6, and 2.

These 46 pupils were

grouped on two dimensions, namely, field independentdependent and conservers-nonconservers.
The field independent (FI) group consisted of those
children obtaining a score on the Children's Embedded
Figures Test (CEFT) which placed them above the median
with relation to ·the scores ob-tained by the group.

A

score of six or above placed a child in this group.

The

field dependent (FD) group consisted of those children
who obtained a score of six or below on the CEFT.

I'
I

Eight

Ss fell directly on the median score of six and were
randomly assigned to either the FI or the FD group.

L·-------~--------------------------------~-------------------------------------------------~----------·.J
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Twenty-three children were considered to be field independent and 23 children were field dependent.
Children were classified as conservers-nonconservers
based on the verbal responses emitted during the testing
on the conservation assessment test.

This process is

somewhat subjective on the part of E. Since each material
-used in the assessment procedure (sticks, liquids, beads)
was presented to the S twice, the S could obtain a total
extensive conservation score of six, a total intensive
conservation score of six and a total gross conservation
score of six.

Intensive and gross comparisons of quantity

were classified as nonconserving responses.

Even though

a total possible extensive conservation score of six was
possible, an S could be conserving only one or ·two of the
materials presented thereby obtaining a score of one
through four.

Each of the 46 Ss was classified in terms

, of conserving one, two or three types of materials.

The

total number of children classified as conserving all
three materials was eight.

Fourteen children were class-

ified as nonconservers on all three ma·terials.

Twenty-

four children in this group conserved one or two types of
materials but not all three types of materials.

For each

type of material, the breakdown was as follows:

s·ticks,

31 conservers - 15 nonconservers; Beads, 15 conservers 31 nonconservers;
I conservers
.

and Liquids, 8 conservers - 38 non-

!

1
!
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~-Instrumentation

I

The instruments used in this study included the

'

Children's Embedded Figures Test, a Conservation Assessment Test which included tasks to assess conservation of
number and quantity (continuous and discontinuous) used
by D. Elkind (1961)

F

the Cooperative Primary Test-Read-

ing -Grade 1, and the Metropolitian Readiness Test Reading.

The Children's Embedded Figures Test
The measure of field dependence used in this study
was the Children's Embedded Figures Test (CEFT) developed
by Stephan A. Karp and Norma Konstadt (1963)

e

A stand-

ardization study was carried out using 160 children
equally divided among four age groups, ranging from five
to twelve years of age.

There were twenty boys and

I

twenty girls in each age group (S-6, 7-8, 9-10 and 11-12).·
Children nine years old and abovg were
the CEFT and ·the EF'l'-form A.

aili~inistered

both

The EFT T.Vas administered

in order to obtain a criterion against which to evaluate
the CEFT.

The EFT was too difficult to administer to

1

children below age ninei therefore, there was no con-

!I

current validation for Ss below that age limit which is

l

considered to be a limitation of that test.

l

I

1
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Reliability estimates for children aged seven
through eleven were obtained on the CEFT based on internal consistency methods.

These reliabili-ty estimates

range from .83 to .90 and were considered to be favorably comparable to those obtained for the EFT.

Relia-

bility estimates could not be determined for the fivesix year old group because many children in that group
were not administered all test items.

The general pro-·

cedure followed in administration of the CEFT to young
children is that testing is stopped after the child fails
five consecutive items.

A later study, conducted by

Dryer, Nebelkopf and Dryer (1969} found a test-retest
correlation of .87 using 46 middle_class children living
in Hartford, Connecticut.

These data suggest that the

CEFT is a reliable instrument for use with children in
that age range.

Validity
Since the EFT could not be administered to younger
Ss, the only validity data reported were the concurrent
validity coefficients using the EFT as the criterion
measure on Ss aged nine through twelve.

Validity co-

efficients for the eleven to twelve year old group

I ranged from • 83 to • 86.

Correlations were lmver for the

!
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The authors sug-

,-----------------------------~--------

nine to ten year old group (.70-.73).

gested that this drop may be due to lower reliability of
the EFT at age nine (.75) as compared to a correlation
score of .90 at age eleven.

When the validity coeffi-

cients were corrected for that weakness, the result was
an r=.80 which was comparable to that obtained for the
eleven year old group.
Even though ·there is lack of concurrent validation
for the CEFT, there is supportive evidence that the CEFT
is an adequate measure of field dependence.

Validity

can be inferred through a procedure whereby certain
criterion variables are selected for their known relationship to EFT.

Since these criterion variables are

also chosen because performance can be measured in
younger Ss, results may then be related to CEFT performance thereby providing 'supportive evidence for the validity of the CEFT at younger ages.

Significant results

have been obtained by Corah (1965) using the CEFT and
rating on the human figure draw·ing test on a population
sample of 60 children equally divided by sex.

Factor

analytical studies (Goodenough and Karp, 1961) have
found the EFT to load on Factor III of the WISe.

Similar

results have been obtained by Elitcher (1967) and
Pascual-Leone (1969) using the CEFT.
Furthermore, on the standardization study, the
validity coefficients for the EFT were high in the nine
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i

jto twelve year old age group suggesting that both tests

"I

'

l
measure field dependence at that age level.

The results

I

of the analysis of variance in the standardization study

.. I

revealed that performance increased with age.

This

suggested that the characteristics being measured exist
'I

in the younger child and that as age increases performance
on the CEE'T becomes more field independent.

I
Conservation Assessment
Success in comparing quantity was considered by
Piaget {1952) as the'criterion for determining the developmental level of a child's quantitative thinking.
Developmental changes in the form and content of the
child's quantitative thought were traced by studying the

. I

child's responses while comparing quantity of varying
difficulty.

In the experiment, Piaget had children aged

four through seven compare two amoun·ts of material several ·
times.

The two amounts of material were arranged so that

the comparisons made were sometimes gross, some·times intensive and sometimes extensive.

The results of that

study showed that there were three hierarchically ordered
stages of achievement in comparing quantity that were also
age related.

The three types of mQterials used were

sticks, liquids and beads.

Difficulty in comparing type

of materials was also observed with beads being easiest
and liquids most difficult to compare.

Children aged

l ________ ,_, ..__,_______,_,.. ,...._ ..____ ,_, __ ,____ .. _________.,...... '"""""""--""----·--·---·--..---·---..··-·--·--
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four were found to be successful at comparing only gross

l

quantity,. children aged five were found to be successful
in comparing both gross and intensive quantity, and
children in the six to seven year old age range were
found to be successful in comparing all three types of
quantity.

Since Piaget reported his findings using illus-

trative examples and \vithout ·the use of statistical tools
for analysis, no validity or reliability coefficients
were reported.

Much critism has been directed toward

Piaget for his "Clinical Approach" in searching for developmental trends.

Several experiments have been con-

ducted in an attempt to apply controls to the experimental situation.

The majori-ty of these studies are in

accord with the findings of Piaget suggesting the method
of determining development is valid.

(Elkind, 1961;

Feigenbaum, 1963}
One experimenter, Elkind (1961) , a·ttempted to replicate Piaget's (1952) study.

The design of Elkind's study

was such that the procedure and verbal in'cerac·tion between the E and S was more highly controlled than in the
Piagetian clinical method.
basis of a

11

yesn or

various quantities.

11

Subjects ;,..;ere scored on the

no" ans\ver to E questions about the
An analysis of variance was computed

and the results confirmed Piaget's (1952) findings of an

l

age related sequence of development.

Since Elkind's
I

I

(1961) experiment was concerned with the replication and

.---..
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...----·-,---··------not emit the specific terminology, E asked him to point
to the one that was "taller 11 or "fatter 11 etc.

Compari-

sons were also made in terms of the relationship between
one pile of objects which have "as many as" another pile
of objects.

If the child did not emit the correct re-

sponse, he was eliminated from the study.
Piaget stated that one essential factor as evidence
of conservation was an appropriate explanation.

Inhelder

(1966) stated that the structure of language parallels
operational behavior structure emitted by the child when
confronted with conservation tasks.

This statement was

supported by the findings of Peisach et al.,

(1970} who

concluded in their study of the relationship of conservation explanations to item difficulty on Piagetian tasks
that "cogent reasons for conservation is not merely a
function of verbal skills but rather reflective of a
lower level of conservation conceptualization."

(p.l80)

Furthermore, Elkind (1961}, in accepting a "yes" or
"no" response as evidence of conservation, may be accepting an answer whose basis is that which Piaget refers to
as "articulated intuition".

Articula.ted intuition refers

to the ability of the child to anticipate the consequence
of an action, and reconstitute it in previous states;

I
j
I

however, it is still irreversible.

The acceptance of

simple "yes" and "no" answers may lead to attributing
cognitive structures to the child that he does :not have.
.
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In the present study an adequate explanation was
required as evidence of conservation.

Metropolitian Readiness Test - Reading
The measure of reading achievement used in this
study for children aged 6-0 through 6-11 was the Metropolitian Readiness Test - Reading (MRT) .
sists of the following subtests:
Information and Matching.

The MRT con-

Word Meaning, Sentences,

'

The MRT was primarily designed

to measure the achievements of those children beginning
school that contribute to their readiness for first
grade instruction.

The norms established for the

1~T

were based on scores obtained through institution of a
national standardization program in which 56 communities
from 26 states participated.

Tests were administered to

!

first grade pupils during the first month after t.he start ·
'i
of the fall semester of 1948. The final norms were based·
i
'

on a total S of 15,081 children from white public schools.
Validitx_

I
!

Content validity may in part be determined by a
study of the traits which contribute to readiness for
first grade.

Since many first grade programs focus on

beginning reading and/or preparation for beginning reading, a study of the items on the test may indicate that
the content of the test is appropriate for determining
l

l
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l

those traits necessary for readiness.

I

The value of using !

I

the MRT as an aid in predicting school success in the area!

i
i

of reading has been suggested by the correlation coefficients computed for the MRT and Achievement Tests Primary
I Mattery.

Four hundred and eighty-seven Ss were selec-

ted from Lebanon County, Pennsylvania.

Forty-four pupils

were given a rating of "Superior" based on the scores
obtained on the MRT.

All 44 Ss were above the national

norm of 1.5 in average reading.
Scoring
Scores are based on number of items correct for each '
subject.

!

Authors of the test have made provision for the

combining of the subtest scores in order to obtain a
Reading Readiness Total, a Number Readiness Total and a
Total Readiness score.

These to·tal scores may then be

translated into letter scores or percentile ranks.
Reliability
Reliability data were reported for first and kindergarten children.

Split-half and a.l ternate form tech-

niques were employed in

orde:~

efficient of correlation.

to compute reliability co-

For pupils tested at the end

of the kindergarten year or early in grade one, reliability coefficients are generally above .90.

I

j

For Forms

A and B there is low alternate form reliability for the
subtests ranging from .50 for Listening to .86 for

i
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attempt not be made to
.;;.;___

Authors suggest an

Alphabet.

,

interpret each subtest score for an individual.

j

Relia-

bility of Reading Readiness, Number Readiness and Total
Readiness is viewed as a more accurate type of interpretation.
Cooperative Primary Test-Reading

The measure of reading achievement used in this
study far children aged 7-0 through 7-11 was the Cooperative Primary Test-Reading - Grade 1.
of the CPT
Math.

are Listening, Word

The main divisions

Analysis, Reading and

These tests were designed to assess or measure the

attainment of certain major educational objectives.

The

tasks involved in the reading test, in particular, consisted af the child reading words, sentences and paragra~hs.

Unlike other reading tests, the child responds

tcr what he has read through the medium of words and
sentences rather than pictures.
the read±ng test was at a level

of

~ard

The vocabulary used in
consis~ent

with the level

primary reading programs, but not geared to

any sp.""'ci£ic program.
A three stage process was involved in the selection

of the rrarming and equating samples. The process consisted~

af obtaining a random sample of local school

districts" a random sample of elemen·tary schools within
I

I
I

'

the district and a random sample of individuals within

.
'

I
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the school. The school districts were chosen from a list
of school districts published by the United States Office
of Education, 1964-65.

The school districts asked to

participate in the study were selected separately for
fall and spring norming programs. The selection for the
fall administration included 399 schools, while the spring
selection consisted of 417 schools.

After a school dis-

trict was selected, randomly from the list, the district
superintendent was invited to participate.

Superinten-

dents gave a list of all the schools in the district
from which a random sample was
then asked to test all pupils.

o~tained.

Each school was

Ten pupils within a grade

level were then chosen for inclusion in the sample of
individual children.

The nu1nber of school districts rep-

resented in the fall sample at each grade level were as
follows:

Grade 2, 149 school districts; Grade 3, 150

school districts.
number was:

For the spring administration the

Grade 1, 153 school districts; Grade 2,

151 school districts; and Grade 3, 150 school districts.
The number of schools represented in the sample for the
fall administra·tion were:

I 185 c.chools

Grade 2, 182 schools; Grade 3,

The number of schools inv·ol ved in the spring

I admi:istrat~on for each grade level were:
I

schools; Grade 2, 174 schools; and Grade 3, 170 schools.

I The
1

I

II

Grade 1, 176

total number of pupils participating in the study at

each grade level for fall were:

Grade 2, 1820; Grade 3,
i
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The number of pupils involved in the spring admin- '

istration at each grade level were:

Grade 1, 1747;

2, 1740; and Grade 3, 1697.

~:rade

Each school district was requested to administer the

I

test in a number of elementary schools ¥7i thin the district!
eqqal to the number of times the school district had been
$elected in the initial random sampling procedure.

The assumption was made that the random sampling
~~Qeess

would yield a geographical population commen-

~u~ate

with that in the population.

Seo:Jiing
Scoring was computed as the
Q~

e.:ach subtest.

~es~,

nuw~er

of correct items

Raw .scores were based on the entire

Score statistics were computed for each grade

(1, 2, and 3) from the six subsamples of schools

.l~v.~l

JJ..:ii..sot~.e:.d

at all three grade levels (Fall, Grades 2 and 3;

~~ing,,

Grade 1 or Spring, Grades 1, 2, and 3).

There-

s,ll:]_t;s

indicated that ·the first grade pupils who partici-

~at:~d

in the spring norms sample score higher on all

~~~

than the first grade pupils represented in the fall

n~.J.£ms:

sample.

w.as: GG:nducted.

A comparison study with the total sample
The results indicated that the perform-

an~

Qf the subsamples were very similar to the perform-

c:ut.G:.~

Qf ·the total population.

I

l
I

l_____________~·-· ·- ·- - - - ~- - · ·- ·. -·-------------------·-··-----------------J
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Validity
Authors suggest that each test user make individual

'.1.'

.

judgment for content validity.

I

Reliability

I
I

Alternate forms (S,R) of the CPT were administered
at interv."'tls ranging from one to ten days.

No data on

the reliability of this test are given over a period exceeding two weeks.

The Kuder-Richardson Formula 20 was

the statistical tool used to compute on internal consistency coefficient.

Three hundred pupils participated

in the fall semester item analysis sample.

For the

spring semester item analysis, all the members of the

coefficients were computed.
efficients of r

=

from r = .85 to r

I

Forty-six internal consistency'

norms sample participated.

Fourteen resulted in co-

.90 or greater, 15 coefficients ranged

=

.89, 16 coefficients ranged from

r = .80 to .84 and one was r

=

.79.

The median relia-

bility for 26 coefficients computed for reading, word
analysis and writing skills was r
r

= .86 to .93.

= • 90

wit-:h a range of

The median reliability computed for the

listening test was r = .88 with a range of r

=

'

I

.79 to .83.;

i
i

These coefficients, however, were based on a large sample
and as such may be overestimates of the coefficients that
would be computed based on a more homogeneous population.
The authors suggest that each test user compute relia-

l._

_!?_~~~~~~ :.~.~~~~-~~_:;__f~-:~~.~~~r

own groups.

I

-----··----~---------· -----------·---~-~----~---------~----------------·--~---.<.1
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independent variable. Differences bet\veen Field
Ithe
Independent and Field Dependent subgroup means for Exten-

l.

sive, Intensive and Gross Quantity comparisons and for
the three Types of Materials (Sticks, Liquids, Beads) were
computed individually using t tests.
Since different reading tests (one perceptually

I
I
based:

the other language based) were administered to each grade
level, it was necessary to divide the total group of
children according to their age-grade level.

For Hypoth-

eses 5-8 Field Independence and Conservation served as
the independent variables and the Raw Reading Scores were
the dependent variable.

In order to compute the differ-

ence between the subgroup means, t tests were used.

In

order to determine whether or not conservation on any
particular type a£ Material was more sensitive to the
reading pro:cess,c:cnnpari.sons

w~ere

made between the mean

obtained for e.ac:h mat:erl.al and the: mean for the raw reading scores using t tests.
Stre.n.g:t:t:n. and d.±.re.c,tian a:£ the re:la:tionship between
Field Inde:pe.:ud.en.ce:- an:d Ccarrser-Jati.o.n, Field Independence
and Reading £crr bath a.qe-grade I.evels and Conservation
and Reading far fuoth grade levels was computed using the
Pearson Product Mbme.n.t

~aeffi.ctent

of correlation.

I
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Limitations of the Study
There are several limitations in this study.
the subjects used were not randomly selected.

First,

Subjects

from six elementary classrooms were selected according to
accessibil~ty

of individual reading scores.

All subjects

from these classrooms who had reading scores in their
cumulative folders were used.

In addition, two subjects

lwere chosen from a seventh elementary classroom.

Second,

the range of scores on the field independent dimension
may be limited due to group homogeneity.

Third, field

independence is relative to the sample used in this study
!and not to a set of population norms.

Fourth, there is

possible confounding by the· E-S interaction.

Fifth,

reading tests were administered six months prior to the
administration of the Children's Embedded Figures Test
and the conservation assessment tests.

The most critical

limitations of the study are found in the fact that construct validity of the Children's Embedded Figures Test
has not been determined.

Neither has the construct valid-

ity of the conservation assessment procedures used in the

!

present study been established.

L_________
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CHAPTER IV
RESULTS AND DISCUSSION
The focus of the following discussion is on the
significant results obtained between the variables of
field independence and conservation and between conservation and reading achievement.

Non significant results

were obtained between the variables of field independence
and reading; therefore, possible reasons are given for
the lack of significance.

Finally, possible methodologi-

cal improvements are cited and educational implications
of the relationships be·tween cognitive style, conservation and reading achievement are discussed.
Results
The first hypot.hesis ·that field independent boys
will have understood the concept of conservation to a
greater degree than field dependent boys was supported
by the statistical analysis of the data {Table 1) .

A

highly significant t ratio v-1as also computed bettveen the
means obtained on extensive conservation scores by field
independent and field dependent girls (Table 1).
the second hypothesis was also supported ;

Thus,

namely, the

field independent girls would understand the concept of
.

conservation to a greater degree than field dependent

t

1

:
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I

TABLE 1

!

MEAN SCORES JL~D t RATIOS FOR FI BOYS VS FD BOYS, FD BOYS
VS. FD GIRLS 1 FD GIRLS VS. FI GIRLS AND FI GIRLS VS. FI
BOYS ON EXTENSIVE, INTENSIVE AND GROSS QUANTITY COMPARISON CONSERVATION SCORES

-

Extensive

Intensive

Gross
I

FI

11

3.18

PI

12

I 1.00
I 1.27
I 3.50

FI

11

3.18

FD
FD

I

N

Mean
Score

12
11

Mean
Score

t

Mean
Score

t

4.55

t

I
!

5.99
1.39NS

1.78*

2.95***

5.67

3.17

.SSNS

.13NS

.48NS

5.82

3.09

.SONS

2.94***

4.95****
4.50

5.92
.47NS

.08NS

.39NS
4.55

5.99

I
I

I

----

~

-------

----~---------'-----~~~

~

~---~---

i

I
i

*p(.10

**p<. 05

***p(. 01

'--

-

****P<· 001

I

II

!

I

L----~------~~-- ----- -----------···---~-------------·--·~---- -------------------··---------· ··-···-····----------··---------- - - - - ·
.t:::o.
•!:>-

---·--~

I

No statistically significant difference was found
between the means computed for field independent boys vs.
~ield

independent girls or for field dependent boys vs.

tielo dependent girls (Table 1}.

Therefore, hypotheses

3 and 4 which stated that sex differences between the
tield independent and field dependent subgroups would not

. I

be statistically significant \'Tere supported by the stat1s-:
tiG:al analysis.
~n ~able

1 the results of the computations made for

the various subgroups on intensive quantity comparisons
acJ::~

reported.

Significant differences were found between

t:b.e mean_s obtained by field independent boys vs. field
d~ec.ndemt

boys and field independent girls vs. field

depen.dant girls.
~t

The t ratios computed for field depen-

hoys vs. field dependent girls and field independent

~:t.s:

vs. field independent boys were not statistically

M~ns
~

and t ratios computed for the subgroups on

q_u:an·ti ty comparisons are shewn in Table 1.

~~1Ly·

s:ignificant differences were not found between

~maans

A

of any of the subgroups.

~ompariso~

of mean scores obtained for extensive,

and gross
I
I t.:ha:l:~. a.s: the type of
i~en~ive

I
1

Statis-

quantity comparisons (Table 1} shows
quantity comparison progresses from

:::::.t~T:::e::::::t:h:h::a:h:c:::: ::t:::::i::c:::pari.

l----·--·-·--··--·------·~-~-------·--·-·~------·-- ····------······-----·----··------··--·--···j
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son to be made by the child does affect the scores the
child obtains on the task for both field dependent and
field independent Ss.

However, as shown by the t ratios

computed, field independent boys and girls do differ
significantly in the scores obtained when compared with
field dependent boys and girls of the same age on intensive and extensive quantity comparisons (Table 1).
Since type of material used in conservation tasks
was suggested by Piaget to be an important variable, means
and t ratios were computed for each type of material used
in the conservation tasks by field independent and field
dependent children.

Table 2 shows the mean scores and t

ratios calculated for field independent and field dependent children on extensive quantity comparison scores for
sticks.

A highly significant difference was found be-

tween the means obtained by the two groups (beyond .01
level of significance) .
Significant t ratios were also computed between the
mean scores obtained by field independent and field dependent children on extensive quantity comparison for
beads and liquids (Table 2) .
Comparison of the mean scores obtained by Ss on all
three materials show that the scores were highest for
sticks and lowest for liquids.

This finding is consis-

tent with the results noted by Elkind (1961) •

I
IL-------------------~-------------~--------------·------------------------------------------------J~

I

I
!

TABLE 2

MEAN aea~S ~ND t ~TIOS FOR FI VS. FD Ss ON EXTENSIVE
CONSERVATION SCORES FOR THREE TYPES OF MATERIAL - STICKS,
LIQUIDS AND BEADS

I

Sticks

FI

N

Mean
Score

23

1.70

Beads

Liquids

Mean
Score

t

1.13

23

4.35****
.26

.96

t

.70

2.74***
FD

Mean
Score

t

3.50****
.00

I

I
!

-

*p(.10

**p(. OS

-

----

***p(. 01

-

-----

****p(. 001

-

-

----

----

---

!

!

I

·--------------~

-..J

"SU

-~--------

Hypotheses 5 stated that 6 year old field independent children would attain higher reading scores than
field dependent children of the same age on the Metropolitian Readiness Test-Reading.

Mean scores and the t

ratio for the two groups are reported in Table 3.

A t

ratio of 1.73 was computed and was found to be statistically significant at the .10 level.
Table 4 shows that the t ratio calculated between the
mean scores obtained by the 7 year old field independent
and field dependent children on the raw score of the
Cooperative Primary Test - Reading was not statistically
significant.

Thus, hypotheses 6 was not supported by

the data analysis.
Hypotheses 7 and 8 were concerned with the relationship between conservation and reading.

Mean scores and

the t ratio computed for 6 year old conserving and nonconserving Ss for all three materials on the raw score
of the Metropolitian Readiness Test
sented in Table 5.

~

Reading are pre-

Statistically significant differences

were not found between the mean sco.res of the tr.vo groups.
A breakdown of the data which classified conservers and
nonconservers on the basis of individual materials used
I

!shows that the means obtained for each of the groups differ

I .significantly for
I

I
/

I!

sticks and beads but not for liquids

(Tables 6, 7 and 8).
The data for 7 year old conservers vs.

nonconservers
i

L---~-~-- -· ----~-----------------------·----·---·----------------- .. _____..___ --·--·--------------------------··--------·--J
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TABLE 3
MEAN SCORES AND t

RATIO FOR 6 YEAR OLD FI
VS. FD Ss ON RAW SCORES OF
THE METROPOLITIAN READINESS TEST - READING

t

Mean Score

N

FI

8

36.85

FD

14

31.43

1.73*

*p < .10

**p < . 05

***p" • 01

I

****p .( • 001

TABLE 4
SCORES A..liJD t RL"\'I'IO FOR 7 YEAR OLD FI
VS. FD S s ON THE RAW SCORES OF THE

~lEAN

COOPERATIVE PRIMARY TESTS - READING

_____

:t-ie an
.. Score

N

FI

15

20.80

FD

9

22.11

t

.64NS

*p

< .10

**p< • 05

***p ·( • 01

***p

< • 001

r--------------·-----,---·-·------~-------

l

TABLE 5

MEAN SCORES AND t RATIO FOR 6 YEAR OLD CONSERVING
VS.
NONCONSERVING S s (ALIJ THREE MATERIALS) ON THE
RAW SCORES OF THE METROPOLITIAN READINESS TEST - READING

Mean Score

N

Conservers
. -Nonconservers
*p

< .10

**p

2

38.50

12

30.58

< .05

***p

t

1.60NS

<. 01

****p

<. 001

TABLE 6.

MEAN SCORES AND t

RATIO FOR 6 YEAR OLD CONSERVING VS •
. NONCONSERVING Ss FOR ONE TYPE OF MATERIAL (STICKSj
ON THE RAW SCORE OF THE METROPOLITIAN
READINESS TEST - IillADING

Mean Score

N

Conservers
Nonconsexvers
*p

< .10

10

36.80

12

30.58

t

----~------~------------~--------~

**p

< .05

***p

< . 01

ck***p

< •00.1

I

I
L---·-··-·---·-·--·-·------·-··-----------------·-------·------- - - - ·-····----------------------- --------------------'
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l

TABLE 7

MEAN SCORES AND t RATIO FOR 6 YEAR OLD CONSERVING VS.
NONCONSERVING Ss ON ONE TYPE OF MA'rERIAL (BEADS)
ON THE RAW SCORE OF THE METROPOLITIAN
READINESS TEST - READING
I"iean Score

N

Conservers

3

41.33

19

32.16

!

t

2.17**
_ Nonconservers

*p. < 10

**p ( • 05

***p

< • 01

****p

< . 001

TABLE 8

MEAN SCORES AND t RATIOS FOR 6 YEAR OLD CONSERVING
NONCONSERVING Ss FOR ONE TYPE OF MATERIAL
((LJIQUIDS) ON THE FAW SCORE OF THE METROPOLITIAN
READINESS TEST - READING

VS..

N

!"lean Score

t

;

!<Cm:nservers

2

38.50

20

32.90

1~02NS

_N<lJ:>n.eonservers

i
*'p

I
I

< .. 10

**p ( .1)5

***p ( ·• 01

****p

I

< •001

I.
I

l

I

I

L--·--~-·------·-----------..------·----..-··--·--·-·-----------·----------------------·---_j

52

-~-·-------·-----....

on the reading scores of the Cooperative Primary Test Reading are shown in Table 9.

The results reported are

consistent with the findings for the 6 year old group in
that significant differences between the mean scores obtained on all three materials by Ss classified as con-

I

I

servers and

nonconservers were not found.

Tables 10, 11

and 12 report the results obtained when each material is

~treated individually.

No statistically significant dif-

lferences were found between the means obtained on reading
scores when conservers and

nonconservers were differen-

tiated on the basis of sticks (Table 10) or beads (Table
11)

e

Significant differences did occur, however, between

the mean scores obtained on reading scores when conservation of liquids was used as the independent variable

l

(Table 12) •
In order to determine the strength and direction of
the relationships observed, Pearson Product Moment Coefficients of Correlation were computed and are reported.
An r of .49 was calculated for CEFT and Extensive Conservation scores (Table 13) for the t.otal group.
Table 14 shows that for the .6 year old Ss the coefficient of correlation for CEFT and reading was moderately high (r = .60), for reading and conservation the

J

relationship was positive and high (r

I and

conservation very low (r

=

=

.76) and for CEFT

.25).

I
!
·.:.

.......~---~---.--···--~--·~·--~~·---~--------··----~---~----~-~-----~------------~~-----·-~-------~~-·~----
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TABLE 9
MEAN SCORES AND t RATIO FOR 7 YEAR OLD CONSERVING VS.
NONCONSERVING Ss (ALL THREE MATERIALS} ON THE RAW
SCORE OF THE COOPERATIVE PRIMARY TEST - READING
Mean Score

N
Conservers

6

25.17

: None onservers

2

17.50

t

1.31 NS

*p

< .10

**p

<

0

***p

05

<. 01

****p

<. 001

TABLE 10
MEAN SCORES AND t RATIO FOR 7 YEAR OLD CONSERVING VS.
NONCONSERVING Ss FOR ONE TYPE OF ~~TERIAL (STICKS) ON
THE RAW SCORE OF THE COOPERATIVE PRIMARY TEST - READING
Mean Score

N

Conservers

21

21.10

3

22o67

t

.43 NS
Nonconservers

*p < .10

**p

<. 05

***p

<. 01

****p

<. 001

I
I

~-------------- .. ----·--------------------~-------------------···------

I

_._.~

TABLE 11
MEAN SCORES AND t RATIO FOR 7 YEAR OLD CONSERVING VS.
NONCONSERVING Ss FOR ONE TYPE OF MATERIAL (BEADS)
ON THE RAW SCORE OF THE COOPERATIVE PRIMARY TEST READING
Mean Score

N

Conservers

12

23.08

12

19.58

t

1.57 NS
Nonconservers

*p

< .10

***p ( . 01

**p(.OS

****p ( • 001

TABLE 12
MEAN SCORES AND t RATIO FOR 7 YEAR OLD CONSERVING VS •
. NONCONSERVING Ss FOR ONE TYPE OF MATERIAL (LIQUIDS) ON
THE RAW SCORE OF THE COOPERATI\~ PRII~RY TEST - READING
Mean Score
Conservers
,Nonconservers

6

25.17

18

20.06

t

~-------------~------~--------------~------~

*p

< .10

**p(.05

***p

<. 01

****p

<. 001
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I

Correlation coefficients computed for the 7 year old;

I

group are reported in Table 15.

The coefficients ob-

tained between CEFT and reading and conservation and
reading were very low (r

=

.11 and .14 respectively).

The coefficient of correlation calculated for CEFT and
conservation was moderately high (r

=

.61).

Discussion
The first hypothesis of the present study that
field independent boys would understand the concept of
conservation to a greater degree than field dependent
boys was supported by the statistical analysis and is in
accordance with the findings of Fleck (1970).
Moreove.r, the results of the present study indicate
that field independent girls were more successful in
handling the three conservation tasks administered by
this experimenter than field dependent girls.
No statistically significant differences were observed in the performance of field independent boys and
field independent girls on the conservation tasks.

The

hypothesized 'no sex difference' on these tasks was
further upheld by the statistical analysis conducted for
field dependent boys and girls.
The highly significant t ra·tios computed for field

I

independent boys and girls on extensive conservation

L~------·-·--·"--·----------,..-------···~---------------------- -----------------·-------..-------- ·----·-···--------------·----------'

I
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TABLE 13
PEARSON PRODUCT MOMENT COEFFICIENTS OF
CORRELATION FOR CHILDREN'S EMBEDDED FIGURES
TEST AND EXTENSIVE CONSERVATION FOR 46 Ss
Extensive
Conservation

~--------~----~

CEFT

TABLE 14
PEARSON PRODUCT MOMENT COEFFICIENTS OF CORRELATION
FOR 6 YEAR OIJ D S s FOR THE CHILDREN' S EHBEDDED
FIGURES TEST (CEFT) 1 CONSERVATION, lL~D READING

N

=

22
Read1.ng

CEFT

.60

Conservation

.76

CEFT

.25

TABLE 15
PEARSON PRODUCT MOMENT COEFFICIENT OF CORRELATION
FOR 7 YEAR OLD Ss FOR THE CHILDREN 1 S EMBEDDED
FIGURES TEST, CONSERVA'I'ION, l\~ND READING
N = 22

-

I

Reading

CEFT

.11

Conservation

.14

CEFT

.61

l________________ ----~----------------------------------·--------------------------------------------------_:
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seores suggest a strong relationship between field independence and conservation in young children.

!

The co-

efficient of correlation reported for The Children's
Embedded Figures Test (CEFT) and extensive conservation
scores, however, was only moderate (r = .49).

This

l

i

I
I
I
I

moderate finding may be due to confounding effects produCEd
by treating the six and seven year old children as one

group.

The coefficient of correlation computed for each

age level (r = .25 for the 6 year olds, and r = .61 for
the 7 year olds) suggests positive but very different
strengths for each group.
The relationship between field independence and
conservation might be analyzed by comparing the performance of field independent and field dependent children'
on each of the conservation tasks administered.

Differ-

ences in the handling of the conservation tasks between
the two groups should become apparent in the process.
Field independent children using a highly articulated,
analytical approach as opposed to the global style of
dealing with conservation tasks shown by the field dependent children.
Before conducting this analysis, however, it should
be noted that a comparison of mean scores for types of

quantity (Table 1) show the scores for extensive quantity

I comparison
1

to be lower than for intensive and gross quan-

tity comparisons.

The mean scores for gross quantity

L------------~-·---------~----··----------~----------·---------------------------·-..-----...._________________ j

---------comparison tasks were the easiest for both field independent and field dependent children and extensive quantity
comparisons were the most difficult.

This suggested

hierarchy of difficulty of quantity comparisons is in
agreement with the results of Piaget (1952) and Elkind
(1961).

The mean scores obtained by the Ss for the vari-

ous materials (sticks, beads and liquids) show sticks to
be the easiest material to compare and liquids the most
difficult.

These results are also in agreement with those

of Elkind (1961) •
The first task administered by this experimenter was
a conservation of number task.

The E takes six small

rectangular pieces of wood and lines them up one inch
apart on the table.

The child is then asked to choose

the same number of sticks from the pile on the table.

E

then pushes his sticks close together and asks the child
to make his sticks just like E's.

After the child has

lined up the sticks just like E's, E rearranges his six
sticks by separating them and making his row longer than
the child's.

E then asks the child if they both have the

same number.

The conserving child will realize the in-

variant quantity because no pieces have been added or
subtracted.

l

The child would then use the operation of

reversibility in his thought processes to arrive at the

.

correct solution.

;

I
1

-----------~----------------------- ---------------------- ---~-J
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A comparison of some verbal responses emitted by the
children may help to differentiate the field independent
child from the field dependent child and show some major
differences in each child's approach to the task.

Most

field independent children were successful in handling
the conservation of sticks task.

The typical responses

emitted by the field independent child were:

"You didn't

add any or take any awayn; "I can move mine out just like

yours - so they're still the same"; "Even when you move
them (sticks) you still have the same amount".

Thus the

child also realized that he could move his sticks around

just like E did and make them the same in appearance.
The field independent child seemed to attend to the
various parts of the task and subsequently arrive at the
correct answer.

The field dependent child, however,

. generally emitted an explanation that \\Tas based on what
The most typical responses were:

"They're spread

out more so you have more"; "You do, it's longer"; "You

have more because these are closer together".

I
J

The field

dependent child then, usually focused on the length of
the perceptual configuration rather than on the individual parts.
The second task administered was conservation of
di~eontinuous

quantity.

E fills two 16 oz. glasses to

'

the same level with round wooden beads.

I

his beads into two 8 oz. glasses.

E then pours

E asks the child if

f

!

I

'

l--~-------~--~--------------------------------------------·-----------···-----------------------------------------J
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they both have the same amount.

The field independent

child typically focused on the parts.
were:

11

Some responses

They are both the same, I can pour the beads from

both of your glasses into the first glass"; "We have the
same only you have two halves.

Mine is whole".

The

field dependent child seemed to focus on the number of
glasses.

For example, "You have more because you have

two glasses" or he would focus on the level of the beads
in the glasses.

"I have more.

My beads are here (points

to level) and yours are there (points to level of beads
in E's glass).

Field independent children then seemed to

analyze the task and separate the relevant stimuli (amount of beads) from the irrelevant perceptual configuration (number of glasses or level of beads) .
The third task administered for assessment of conservation was conservation of discontinuous substance
(liquid) •

After pouring liquid to the same level in two

16 oz. glasses, E then poured the liquid from his glass
into two 8 oz. glasses.

The child was asked if both of

them (E and the child) had the same amount to drink.

The

field independent child typically noted the equality of
the two by saying that even though there were two glasses
the amount of liquid was still the same.
were:

!

~

Some responses

"It was in one glass, now it's in tw·o, but it's
11

11

tsht1.e· llsamthee. saimecanamotuaknte .yoYuorus haven't added any ;
They' re
_
and pour it·back into the

l _______________ ------------------ -·------- --------···-------- ------- ----------- ---·--·------------

r- .

--l

I

first glass and i t will be the same as mine".

I

dependent child usually focused on number of glasses or

The field

!

level of liquid in the glasses but not on both aspects
simultaneously.

A typical response enitted by the field

dependent child was "You have more because you have two
glasses" or "I have more because mine is taller (points
to level of liquid) •

The last task was the most diffi-

cult one evidenced by the lower mean scores for each
group.
In all of the conservation tasks administered in the
present study, it seemed as though the field dependent
child's perception was generally passive in that it was
centered on what was the most dominant aspect of the
configuration in the visual field.

The field independent

child seemed to attend to several aspects of the entire
experimental situation.

The content of the field inde-

pendent child's responses revealed that he was actively
aware of what E did, what action E performed on the
~aterial,

what effect that action had on the material,

the general configuration and also seemed to restructure
the elements of the situation thereby arriving at appropriate conclusions.

The active perceptual processes

which seem to spontaneously organize and restructure the

I visual

field evidently has a significant effect on the

!

quality of the performance on these conservation problems.-

[

It seems that the ability to attend to details, to

l
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separate relevant from irrelevant stimuli and to restructure a field that is already structured is central to the
child's successful performance on invariance problems.
Fleck (1970) has suggested that 'perceptual decentration' was the best concept with which to explain differential performance between the field independent and
field dependent child.

It may be recalled, however, that

earlier in this paper a statement was proposed by this
experimenter to the effect that if field independence
represented a basic and pervasive mode of functioning and
organizing incoming stimuli, the field independent child
would probably arrive at the substages of conservation
(gross and intensive quanti'cy comparison) before a
field dependent child.

Thus attesting to the important

influence of cognitive style on the acquisition of concepts of conservation.

The statistical results reported

in Table 3 indicated that there is a difference between
the means of field independent and field dependent boys
on gross quantity comparison;however, it was not significant.

Gross quantity comparison for this age group and

at this age level was

the easiest comparison ·to make and

i

as such may not be an effective measure to use in analyzing the differences between the two groups.

!

A difference·

in the performance of field independent and field dependent children on intensive quantity comparison was ob-

i
i

served and found to be statistically significant.

l~-.~·--·-·--··----·· .. -·-··-··-
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result lends some support for the effect of cognitive
style on the attainment of conservation concepts.
This idea is further supported by an analysis of the
mean scores obtained for each material by field independent and field dependent Ss.

Field independent children

were superior on all three conservation tasks.

These

differences may be more vividly shown by an analysis of
the individual performances of field independent and
field dependent children who are conserving certain types
of material and the likelihood that they will be conserving the next most difficult material.

I

Of the 20

field independent children who were conserving sticks,
12 or 60% also conserved beads.

Eleven field dependent

children were successful on this conservation task while
only 2 or 18% were also conserving beads.

Twelve field

independent children were found to be conserving beads.
Of these 12, 8 or 66% also conserved liquids while none
of the 3 field dependent children who were conserving
beads conserved liquids.
These findings suggest that field independent
children are not only more likely to arrive at the substages of conservation before field dependent children,
but are also more likely to be conserving the next most
difficult material in the hierarchy of conservation

I
I

tasks.
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The hypothesized relationship between cognitive
style and reading achievement was not statistically
supported.

A difference was found between the mean scores

obtained by 6 year old field independent and field dependent children on the raw score of the Metropolitian
Readiness Test; however, the level of significance was
too low (
hypotheses.

.10 level) to be accepted as supporting the
A moderately high coe££icien·t of correla-

tion was computed (r = .60) which suggests that a posi-

i'

tive relationship exists between EFT and reaching achieve~
ment for the age group.

The experimental results obtained for the 7 year old :
group did not support the hypothesized relationship.

The·

coefficient of correlation was low but positive (r = .11)
These results are puzzling since the ability to separate
relevant from irrelevant details, to maintain a configuiation against distraction, to organize or reorganize
a field and to abstract relationships have been shown by
several other investigators to be importan·t factors in
the reading process.

(Goins, 1958; Bishop, 1964;

Bruininks, 1969; Wineman, 1971; 'and Poloni, 1966).
One explanation that might account for the lack of

I

Il

significance in the present study is the fact that the
reading tests were administered six months prior to the
administration of the CEFT.

I
L--···--···----··-----··---·-·----------.. -----------.. --........... _. --·. ------.... · - -

i
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Since the ages 6 and 7 are considered to be trans·-

I

itional in terms of development from the preoperational
to the concrete operational stage of cognitive development, it would be unlikely to expect that the majority
of children would be conserving all three materials administered in the conservation assessment tasks.
Sticks and beads are thought to be some of the very
first types of materials used to distinguish preoperational from concrete operational functioning in the
child.

The writings of Piaget suggest that this process

begins at about S-6 years of age.

In the present study,

ten 6 year old children were found to be conserving
sticks and three were conservers on beads.

There was a

statistically significant difference between the reading
scores of the children who were and the children who
were not conserving sticks and beads.

Those children

who were conserving these materials attained higher
scores on the Metropolitian Readiness Test.

The rela-

tionship did not hold when liquids served as the independent variable.

This suggests that at this age

level, for this group, the processes involved in the
conservation of sticks and beads are also most sensitive
to those skills that seem to be necessary for the acquisition of basic reading achievement.

II

While the con-

servation of liquids is, in effect, less sensitive to
those processes, the coefficient of correlation computed _

l--...------~·-·~-----···----~------~-----··-·~-~---·-··--~~---·---~--~~----~--.-----,----~------·---~--~~~-----~~~---~·----~-~-. ---"~~--··.__!
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for the composite extensive conservation scores and
reading was high and positive (r

=

.76) attesting to

the overall strength of the relationship between cognitive style and reading readiness.

The fact that the

majority of 7 year olds were conserving sticks and beads,
however, lends credence to the idea that at this age
level sticks and beads are not sensitive to the reading
process while conservation of liquids is sensitive to
that process.

The findings for the 7 year old group is

in accordance with the results obtained by Swize (1972),
who found a significant correlation between higher scores
on a reading achievement test and the ability to conserve continuous quantity in second grade children.
~he

CEFT~

results obtained for the 6 year old group across

reading and conservation seem to be more consistent

than tnose obtained for the 7 year old children.
plausih~e

One

explanation for this inconsistency, especially

in the area of reading, lies in the fact that not only
were th:.e reading tests administered six mon·ths prior to
the €h:il.clren 's Embedded Figures Test and the conservation assessment tasks, but also that two different tests
were administered to each grade level.

One was a readi-

ness tast and the other a language based reading test.
Thus,. making analysis of the relationship between cognitive style and reading difficult to conduct.
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In view of these methodological problems then, and
in view of the statistically significant findings obtained between CEFT and conservation, the positive results obtained between reading and cognitive style
(analytical vs. global functioning) for the 6 year old
group and reading and conservation for both groups can
at best be considered tenuous and are open to further
investigation.

Implications
The implications of the present study fall mainly
in the area of methodological improvements.

Several

changes in the procedures by this experimenter might
help to produce more positive and stable relationships
among the variables of cognitive style, conservation
and reading achievement.
First, the interrelationships between cognitive
style conservation and reading could be established
more effectively if each grade level was treated separately for each of the variables.

i

I
I

Second, the same reading test should be used for all:
groups involved in the study.

This would eliminate

inconsistency due to the basic design of each reading
test.
Third, all tests - reading achievement, CEFT and

.
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conservation tasks should be administered at the same
time.

Thus controlling for confounding effects due to

different cognitive levels of development at each age.
If after these methodological changes have been
made and the positive results,which should logically
occur, have been obtained showing the relationships between these variables, it might be contended that cognitive style does influence the acquisition of certain intellectual structures and plays a determining role in
the learning that accrues from reading instruction in
the schools.

It would then be rational to review

reading instruction techniques presently being used
and redesign instructional methods and techniques in
an effort to provide educational experiences that
capitalize

on each child's cognitive strength and

foster each child's cognitive growth.

Summary
The significant results between field independence
and conservation, conservation and reading and the non·significant findings between field independence and
reading were discussed.

It seems that the child's

ability to attend to details is a central factor in

I

I
I

handling the conservation problems successfully.

The

child's cognitive style (field independence or analytical
'

l.___.____,_,_______________________________________________,___________,___________________________________j
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'-mode of functioning)

I

appears to have a determining effect

on the acquisition of conservation such that a field independent child both arrives at the substages of conservatian before a field dependent child and is more
likely to be successful at more difficult conservation
tasks than a field dependent child.

The attainment of

conservation in the present study was found to be consistent with the findings of Piaget (1952) and Elkind
(1961) in terms of task difficulty and age.

A relation-

hip was found to exist between success on certain conservation tasks and reading achievement for two age
groups.

The relationship between field independence and

reading achievement

~~s

found to be not significant.

If view of the findings of other investigators and the
results m-.fu±ain.ed by one af the experimental groups, the
hypotb:.esi.Zied relation.shi.p still seems to be a logical
one and .ii..s crpen. to further investigation.

I
·I

--------~-----------------------~

CHAPTER V

SUMMARY
Cognitive style has been considered to be those
characteristic, consistent modes of functioning individuals exnibit in their perceptual and intellectual
activities.
The field independent dimension of cognitive style
used in the present study was referred to by Witkin et
al.

(1962) as a stylistic dimension which reflected com-

petence at disembedding in perceptual tests.
Three tests have been developed by Witkin et al.
(1962) for measuring an individual's degree of field
independence.

In t.he Body Adjustment Test (BAT) the sub-

jec~

is required to sit on a tilting chair in a tilting

ll:ln<D'm

and is instructed ·to direct the movement of the

chair to a position which he deems to be the true vertica1.

The Rod

and Frame Test (RFT) evaluates the indi-

wi@uel's perception in terms of locating the vertical
p~sition

of an item, an illuminated rod, within an

~~~uminated

frame.

The Embedded Figures Test (EFT) re-

cqu.ires the subject to locate a hidden figure within a
c~1plex

design.

Each of these measures requires the

i.m.div·idual to separate an i tern ( i . e. , the rod, his body,
or a geometric design) from the field in which it is

70
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embedded.
Jean Piaget has constructed a developmental theory

l

of cognitive growth in which he suggests that the progression of intellectual development proceeds through
four major periods.
as follows:

These periods have been delineated

l

the sensorimotor period (0-2 years), the pre-'

operational period (2-7 years) , the concrete operational
period (7-11 years) and the formal operational period
(11-onward) .
The concept of conservation has been suggested by
Piaget (1952) to be a central construct in the child's
cognitive development from the pre-operational to the
concrete operational period.

Conservation is said to

occur when the child uses the operation of reversibility
and recognizes that certain properties of an object remain unchanged regardless of any visual transformation
which may occur ·through the manipulation of the material.
The characteristic aspect of conservation is that the
child internally applies the operation or reversibility
on the environment.

Previously the action had been

carried out overtly.
Assuming a basic perceptual factor il'l thereading
process, the intellectual and perceptual skills required
for reading incorporate such analytic abilities as separating relevant from irrelevant details and the ability
to abstract grapheme-phoneme relationships when embedded

!
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in words.

The two reading tests used in the present

study were the Cooperative Primary Test-Reading and the
Metropolitian Readiness Test-Reading.
The purpose of the present study, then was to investigate the interrelationships of cognitive style,
conservation and reading.
Eight hypotheses were proposed:
1.

Field independent boys aged 6-0 to 7-11
will have understood the concept of conservation better than field dependent boys
of the same age.

2.

Field independent girls aged 6-0 to 7-11
will have understood the concep·t of conservation better than field dependent
girls of the same age.

3.

Field independent boys aged 6-0 to 7-11 will
have understood the concept of conservation
to the same degree as field independent
girls of the same age.

4.

Field dependent boys aged 6-0 to 7-11 will
have understood the concep-t of conservation
to the same degree as field dependent girls
of the same age.

5.

Field independent children aged 6-0 to 7-11
will score higher on the Metropolitian

l---------·-~=~-~~n~-~~--~~~==--~=:~~-~g __than fi=~~-d~~~-~-d~-~-----1
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children of the same age.
6.

Field independent children aged 7-0 to 7-11
will score higher on the Cooperative Primary
Reading Test - Grade 1 than field dependent
children of the same age.

7e

Conserving children aged 6-0 to 6-11 will
attain higher scores on the Metropolitian
Readiness Test-Reading than nonconserving
children of the same age.

8.

Conserving children aged 7-0 to 7-11 will
attain higher scores on the Cooperative
Primary Reading Test - Grade 1 than nonconserving children of the same age.

Forty-six children. from seven elementary school
classrooms were used in this study.

Twenty-two were

first grade students and 24 were second grade students.
i

!

Of the 46, 23 were female and 23 were male. Each child was
tested individually in two separate sessions.

All 46

I
I

children were administered the Children's Embedded
Figures Test and the conservation assessment tasks by
this writer.

The reading tests were administered to

each group of children during the month of May of the
previous school year.
Field independent children were defined as those

II

1

children whose scores on the Embedded Figures Test were
above 6.

Field dependent children were those whose

~--·-~~----~~~-------~· --·--··----~---~-----·~·-···--<-·~----------------~-----~--------~----------~~-~~----------~~-----~--j
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score on the test was belmv 6.

Since the scores ob-

'

tained by 8 children fell directly on the median score
of 6, i t was necessary to randomly assign ·these children
to either the field independent or the field dependent
group.
The first tests administered were the conservation
assessment tasks.

Three tasks were presented -- con·-

servation of sticks, beads and liquids.

Children were

deemed conservers or nonconservers based on ·their verbal
reply to questions asked by this experimenter.

If the

concept of reversibility was emi t·ted in the child's
verbal response, that child was considered to be a
conserver.
A strong relationship vras found between field
independence and conservation for this group of

children~

This finding substantiates the idea that cognitive s·tyle
influences the quality of the performance on conservation problems.

The ability to separate relevant from

irrelevant de·tail seems to be central to the child's
success on this type of task.

No sex differences were

observed beb-veen the scores obtained by boys and girls
defined as field independent or between the scores obtained by boys and girls assigned to the field dependent group on conservation tasks.

l

Relationships between certain conservat.ion tasks
and reading were found for both age groups.

Success on

------ ~--~---· --·--------~---~--~--~-----'----~~~ --------------~---·--·----·· ----~---~--- -- ·- ----~---"~---- ----~---------·--------·--~· ~~
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~q~~~~vation tasks involving st1cks and beads were rel~~~g

~ix

to high scores on reading readiness tests for the

year old group.

~~lgted
fQ~

While conservation of liquids was

to high scores on the reading achievement test

the seven year old group.
~hese

~~~Y~~ion

differential patterns suggest that the conof very specific types of materials may be

hi<;fb.ly sensitive to those perceptual and cognitive
$l<,i_l_l_$ pecessary for reading readiness or reading

:tmplications of the study v-1ere offered which
;fQ.Q~~eQ.

on suggestions for methodological improvements

~nq ~b~

importance of considering individual cognitive

f2·~:y.-l_~$

in terms of learning and classroom instruction.

I

L_____
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Test Data For 22 First Grade Students

1

I
I

iI

Ss

Age

Sex

Raw
Reading
Scores

CEFT

13
4

JW
JR
TE
PF
TH

6.8
6.5

Mt
M

38

6.0
6.6

F

35_
29

LJ
CD

6.8
6.4
6.__4_____
6.0

TF
TS
KG
CP
RB

SL
RT
JA

6.4

6.4
6 .. 5

6.3
6.4

M
M

_20

9

F
F

31

26

6FI

NL

38

4

1

2

2L

4

2
2
2

2
2
2
2
1
2
2
2
2
2

_JJ'VI

6.1
6.5
6 .. 2

M

L:__

6.1

WH

4-1

F

c:a

6.9

2 2
2 2
2 2
j__2
2 2
.2 2
0 0
2 2
2 2
2 2
2 2

4
3

M

6.2

Conservation Assessment
Sticks
Liquids
Beads
I G E
I G E
I G E

23

F

6.5
6.1

MR

8

5
8

42
28

M

M.

. TH

40

M
F

6~1

PS
SR

5
6FD

6J!'IJ)

25
26

F

4

8
3

47

F

21
33

11L._

28

F

4-

44
32

1

F

F

6FI

5
41
5
J-~----~'-- -----

1
0
2
2
2
2
2

1.--..

~·

,_ ..

-·-----~--·-~··--

___ .. _

-~---

... ---

0
0
0
0
2
0
0
1

0
2
0
0
0
0
0
0
2
0
0
0
0

?

0

2

2
0
0
2
2
0
2
0
2
0
2

L....-.........~--------~--~

I - Intensive Quantity Comparison Score
G - Gross Quantity Comparison Score
E - Extensive Quantity Comparison Score
'

1

\

0
2

2
2
2
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2

0

2

2
0
0

2
2
2

0

0

1

-~-

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
2
0
0

L..c.____-------~------ - - - - - - -

2
2
2
0
1
0

t

2
2
2
2
2
2
2
2

0
2 2
2 2
1 2
2 2
2 2
0 2
2 2
2 2
0 2
2 2
0 2
2 2
0 2
1 .2

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
2
0
2
0
0

_L_ _ _ _ _ _ _ _ _ _ ~------~-

Total
I

G.

E

4
6

6
6
6

0
0
0
0
2
0
0
:1

4

1
3
2
1
2

5

5

6

4
6

6

6

4

6

3

3
4.

2

4

6
6
6

6
6

?

0
2
2
0
0
2

4
0
6
2

6

4

2
6

0

6

6
6

6.

2

6

6.

0

0
3
6
2
...______._._ ____________
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Test Data For 24 Second Grade Students
Ss

EF

JH

DK
IDYl

CP
DM

cw

JQ/1

CP
RS
JB
RB

~--~--

JR

--~-s--·

l\1G

7.1

7.6
7.8

7.6
7.1

'7.0
7.4

7. 9 .

LB

7.5

ffi

HS

!

7.0
7.1
7.7
7.10
.3

JR
DB

CM

I

1._j 1

7.3
7.0
7.6
7.6
7.7
7.0
7,.0
7.6
7_.6

LC
.DB
BR

i

Age

Sex

M
M.
M
M
I!'
M
M

Raw
Reading
Scores

CEFT

19
20

13

22
33
15

F
F
F
M
M
M
M

I

4
12
10
6FD

2~

9

3_7

14

16
19
24
23
20
16

::>

~-

7;
5
61J!D
3
6:B'I

23

12

F
F
F

17
19

8
4

1Y1

13
19
27

5

18

F
F
IVI
F
Jj'

18

]jl
'

26
27
19

a
18
4

·-

Conservation Assessment
Liquids
Beads

Sticks

10
13

6FI

8

2
2
2
2
2
2

G~.

2
2
2
2
2
2
2 2
2 - 2
1 2
2 2
2 2 ·2 2
2 2
2 2
2 2
1- 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2

I

Total

E

I

G:.

E

I

G

E.

I

G

E

2
2
2
2
0
2
2
0
0
2

2
0
2
0
0
2
2
1
2
0
0
0
0
2
0
0
0
0
1
0
0
2
2

2.
2
2
2

2
0
0
0
0
-0
2
0
0
0
0

2
2
2
2
2
2
2
1
0
1

2
2
2
2
2
2
2
2
2
2

2
2
0
2

6
4
6

6
6

6
4

2

A.

6

2

2

0

2
2
2

2
2
2

2
2
0
0
0
0
0
0
2

2

2
2

2
2

2
2
2
2
2

0

2

2
2
2
2

2
2
2
2
2
2
2
2
2

0

2

2
2
2
2
2
2

2
2
2
2
2
2
1

2
2
2
2
2
2

0
2
0
0
0
0
2
0
0
2

2
0

2
0

2
2
2

0
2
2
2

2

2
2

0

2
0
0
2
2
0

4_

6
4
3
3
4
4

_4_

6
4
3
2
4

5

4
2
6
6
4

Q

6
6
6
6
6
6
6
6
6
6
6

6
6
b

5
6
6
6
6

6

6

2

4
2

4

6
0
0
2
2
2
2
6

_4_

4
2

I
I
I
I
I

•

I

I
I
I:

2

I

6
2

I

2

6,.

•

b..

2

I - Intensive Quantity Comparison Score

I G - Gross Quantity Comparison Score

I E- Extensive Quantity Comparison Score
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