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the acquisition of conservation operations. More specifically, the purposes

of the study are two-fold: (1) To assess the sequence and rate of con-

servation acquisition among children in the Korean culture; and (2) To

assess whether the factors of age, gender, maternal attitude, and socioe-

conomic status are related to the performance of Korean children on con-

servation tasks.

The findings of this study were as follows:

1. The older group of children clearly performed better than the

younger children on every task, indicating that there was an

age-related developmental pattern.

2. There were no significant differences between the two gender

groups, indicating that the development of cognition in children

is not related to gender.



3. Conservation task scores differed significantly among three dif-

ferent social classes.

4. Children with mothers reflecting a possessive attitude obtained

higher scores on conservation tasks.

5. There was a significant interaction effect between age and

social class.

6. There was a significant interaction effect between age and

maternal attitude.

7. There was a significant interaction effect between gender and

social class.
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COGNITIVE DEVELOPMENT OF KOREAN KINDERGARTEN CHILDREN

AND ITS RELATIONSHIP TO AGE, GENDER, SOCIAL

CLASS, AND MATERNAL ATTITUDE

CHAPTER I. INTRODUCTION

Cross-cultural studies are invaluable sources of information when

investigating the development of cognitive processes. This is particularly

true in the case of Jean Piaget's theory of cognitive development in which

a major role is attributed to the unfolding of universal maturational states.

Studies of children from very different environments offer an excellent

way of testing for the existence of such universal developmental se-

quences.

Over the last 30 years children around the world have observed and

responded to a variety of cross-cultural experiments and research under-

taken to test Piaget's theory of genetic epistemology, which posits a hier-

archical, universal, and invariant sequence of stages of cognitive develop-

ment. To date, results of research in varying cultures have revealed both

striking similarities and marked differences in performance on cognitive

tasks, some of which are in apparent conflict with the basic assumptions

of Piaget's stage theory.

Piaget (1950) postulated an invariance in sequence in the acquisition

of conservation within the concrete operational stage. He maintained that

the acquisition of conservation of volume is preceeded by acquisition of
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conservation of weight, which, in turn is preceeded by acquisition of quan-

tity conservation. This sequential development has been termed "horizontal

decalage" and, for the most part, has been confirmed in Western studies

(Elkind, 1961a; 1961b).

In support of the invariance of stages, Mohsensi (1966) observed the

same sequence of development of conservation tasks for urban and rural

children in Iran as well as in Europe. Moreover, children in Papua-New

Guinea also exhibited the expected pattern sequence variance (Prince,

1968). However, contradictory evidence regarding the invariance in se-

quence of stages has been provided by Boonsong (1968), who found that the

development of conservation of quantity and weight to be simultaneous in

Thai children. Hyde (1959) offered additional opposition to Piaget's

theory by demonstrating that some of her Arab, Indian, and Somali subjects

conserved weight but not quantity. In another study (De Lemons, 1969),

more Australian Aborigines succeeded in weight conservation tasks than

they did in quantity conservation tasks.

Studies seeking validation of Piaget's theory have continued to

flourish. However, in the face of findings apparently contradicting spe-

cific aspects of Piaget's theory, the validity of his assertions concerning

universal cognitive structures remains ambiguous. The contradictions in

the research have not only brought into question the validity of Piaget's

theory that stage development is universally invariant in sequence, they

have evoked questions regarding the nature of cultural and subcultural dif-

ferences and the general conduct of cross-cultural research.

One of the weaknesses of cross-cultural research, limiting its

complexity, has been the quality and nature of the methodology and the use

of unsophisticated testing techniques. Uzgiris (1964) studied the degree to
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which the ability to conserve in one situation is transferred or generalized

to different situations and found that the appearance of conservation with

one set of materials does not enable one to predict its appearance with

other stimulus materials. He also investigated the conservation of sub-

stance, weight, and volume, finding that when different materials were

used (e.g., plasticine balls, metal cubes, plastic wire, and wire coils)

there was a significant difference in the conservation responses of chil-

dren in the first through the sixth grades.

For the most part, developmental cross-cultural studies have been

simply designed, generally involving a relatively small sample. This was

true of the research of Lovell and Ogilvie (1961), Pratoomraj and Johnson

(1966), and Smedslund (1961), in which it was demonstrated that variances

for a single conservation task account for only a small proportion of the

total variance in conservation concepts. Subsequently, Cole and Bruner

(1971) have dramatically demonstrated the situation-specific nature of

many experimental findings in cross-cultural settings and their findings

have served to invalidate many of the sweeping generalizations regarding

the cognitive deficiencies of non-Western cultures. Performance differ-

ences on a single task may be due to any number of causes not related

specifically to cultural differences.

Goldschmid and Bent ler offered an important contribution in this

area by developing a set of standardized procedures which facilitate mea-

surement of Piaget's conservation concepts (Wasik, B. & Wasik, J.,

1971). Their Conservation Concept Diagnostic Kit has established satis-

factory inter-item reliability on test area subscales in a 3 stage test-

retest-reliability format. Its use in the present study has served to elimi-

nate the use of inconsistent criteria.
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This study has been designed to provide a detailed examination of a

potential developmental sequence between the tasks most frequently cited in

Piaget studies, namely substance, weight, continuous quantity, discontinuous

quantity, number, area, length, distance, and two-dimensional space conser-

vation, and to measure the effects of age, gender, social class, and mater-

nal attitude on conservation tasks.

Statement of the Problem

The present study is designed to investigate whether conservation of

substance, weight, continuous quantity, discontinuous quantity, number, area,

distance, length, and two-dimensional space are developed in sequence in

the acquisition of conservation operations. The purposes of this study are

two-fold:

1) To assess the sequence and rate of conservation acquisition

among young children in Korea, using nine different tasks in-

volving conservation of substance, weight, continuous quantity,

discontinuous quantity, number, area, distance, length, and

two-dimensional space; and

2) To assess whether the factors of age, gender, maternal atti-

tude, and socioeconomic status are related to the performance

of Korean children on conservation tasks.

Objectives of the Study

The specific objectives of this study are as follows:

1) To compare age differences in the ability of five to six-year

old children in performance of conservation tasks, including
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substance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space;

2) To determine if there are significant differences between the

performance of boys and girls on conservation tasks;

3) To determine if there are significant differences between three

socioeconomic groups on conservation tasks; and

4) To determine if there are significant differences between three

maternal attitude groups on conservation tasks.

Significance of the Study

Studies of conservation in the cross-cultural context have continued

to flourish. However, the import of research with respect to Piaget's as-

sertions concerning universal cognitive structures remains ambiguous. A

thorough sampling of the earlier studies, reviewed by Dasen (1972),

clearly revealed the problem issues: There appear to be differential ef-

fects of culture and schooling on the rate of development and, perhaps

even more important, on the ultimate attainment of the concepts examined.

Indeed, both Greenfield (1966) and more recently, Lloyd (1971), have

pointed out that most cross-cultural research has reflected a timetable ap-

proach, simply comparing performance of Western and non-Western chil-

dren on standard conservation tasks. Subsequent research (Dasen, 1977),

using methodological improvements, has reinforced the notion that a univer-

sal pattern of development does not appear to exist. However, the impor-

tant issue of how variations in experience influence the acquisition of con-

servation has been left largely unanswered.

The theory of qualitative universality has recently been challenged,

not by reference to empirical data, but on theoretical or ideological
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grounds. The last stage of Piaget's sequence, that of formal operations,

has been particularly criticized. Greenfield (1976), for example, in a

thoughtful review, has spoken of the "paradox of the developmental end-

point":

Cross-cultural researchers have failed to follow Piaget's own

demonstration that, to study development, one must first understand

the end-state toward which the developmental process is veering.

An implication of Piaget's example for cross-cultural research is to

ascertain the characteristics of an ideal type in a non-Western cul-

ture.

One major criticism of Piaget's theory of development for

cross-cultural research is that his notion of development is really

the development of a Western scientist. (pp. 324-325)

Since Western science does not necessarily represent the forms of thought

valued in other cultures, nor in fact in some subcultures within the West-

ern world, the sequence established by Piaget is thus likely to be ethno-

centric.

Several studies have provided the basis for an understanding of the

sequential development of role concepts. Piaget (1928) posed a series of

questions concerning family relations to preschool and school-age children

and found that with increasing years the children progressively defined

family roles based upon relations between roles. Only the children over

nine years of age were able to explain how one person could simultane-

ously occupy more than one role within the family. Other studies have

concentrated on various components of role concepts, e.g., age, gender,

kinship relations, role functions, the conservation of one role when another

is added, and the semantic complexity of the terminology used. Watson
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and Fisher (1980) reported a rough sequence of development that paralleled

Piaget's findings, though the ages varied dependent upon the roles and

tasks that were assigned.

Beyond the question of interaction with the general environment,

certain specific types of activities, manipulations, or experiences may

foster specific skills, but skills which may not be expected to generalize

into a structure. One issue of both theoretical and methodological impor-

tance that has been addressed by cross-cultural investigators of conserva-

tion is the effect of stimulus familiarity on conservation performance.

For example, the handling of clay in pottery-making can be expected to

promote the conservation of substance. Price-Williams, Gordon, and

Ramirez (1969) found that this was indeed the case in a group of Mexican

children who had grown up in pottery-making families. The effect was

limited to the conservation of substance in one sample, but it was also no-

ticeable on the conservation of number, liquid, weight, and volume in an-

other sample. The same authors also employed stimulus materials famil-

iar in indigenous Nigerian culture and found conservation of quantity to be

evident at the same age as reported for Western societies.

Adjei (1973) took up this interesting paradigm in his study of the

conservation of number, liquid, substance, weight, and volume among rural

Ghanaian children and adults selected according to their occupational ex-

periences: pottery-making, farming, and marketing. Pottery-making was

found to have a significant effect upon the conservation of substance,

weight, and volume in the adult group and only on the conservation of

weight in the children's group. The research activities included exercis-

ing, active manipulation, and experiencing, which could conveniently be
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classified under Piaget's equilibration factors. Thus, the microscopic ap-

proach not only recognizes the central importance of the mechanism of

equilibration or autoregulation in Piaget's cognitive theory, but it allows the

researcher to uncover specific salient cognitive experiences inherent in in-

digenous non-Western cultures and those nurtured by Western cultural me-

dia. The relative lack of empirical knowledge of equilibration factors is

therefore very unfortunate.

Piagetian theory does not present a clear account of how cultural

and individual differences in conservation learning might develop. For the

present study the work of Cole and Scribner (1974) provides a more use-

ful theoretical framework. Based on the work done by Vygotsky (Cole,

John-Steiner, Scribner, & Souberman, 1978), it was hypothesized that such

capacities as incidental memory, the ability to form concepts and general-

ize, and to operate from abstractions and reason logically are universal.

In response to the various problem-solving situations or tasks posed by a

particular environment, the basic capacities are integrated to yield particu-

lar skills or functional learning systems. Functional learning systems are,

therefore, the specialized adaptations of a culture or an individual.

In the last decade a number of new conceptualizations of cognitive

development have appeared (Halford, 1982; Klahr & Wallace, 1976; Siegler,

1981). Accompanying this conceptual restructuring there have been a num-

ber of methodological reassessments (Halford, 1984; Miller, 1976), one

example of which is the conservation concept. Piaget (1950, 1952) claimed

that it is "concrete operational" and therefore unattainable until the age of

seven to eight years. On the other hand, Bryant (1972) produced evidence

that even preschool children understand conservation. Consequently, this
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reconceptualization has made it both necessary and possible to reexamine

these claims, and that is the purpose and significance of this study.

Limitations of the Study

It is recognized that this study has certain limitations. First, the

study was limited to a group of 200 Korean kindergarten children between

the ages of five and six. Second, this study could not be matched on the

basis of age with studies of children in Western cultures. Finally, the

parent attitude instrument used in this study was translated from English

into the Korean language. In the process of translation a small number of

items were dropped from the original instrument when meaningful and sat-

isfactory equivalent statements could not be constructed in the Korean

language.

Hypotheses

Main Effects

The central problem of this study was to investigate the main ef-

fect of age, gender, social class, and maternal attitude in the conservation

scores of five and six-year old Korean kindergarten children. The spe-

cific hypotheses are given below and the case for the expected differences

stated in these hypotheses is discussed in Chapter II, the review of liter-

ature.

First, would the age of Korean kindergarten children have any ef-

fect upon performance in the nine conservation tasks?

Hypothesis 1 (H ' ): Children six or more years of age are signifi-

cantly better performers than children less than six years of
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age on each of the substance, weight, continuous quantity, dis-

continuous quantity, number, area, distance, length, and two-

dimensional space measurement conservation tasks.

The second question in this study concerned gender differences that

might exist among Korean kindergarten children on various conservation

tasks.

Hypothesis 2 (H 2 ): Male subjects are significantly better perform-

ers than female subjects on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

The third central question of this study dealt with the effect of the

social class of Korean kindergarten children upon performance scores for

nine conservation tasks. Would the conservation scores obtained from the

subjects reflect differences among the sample in social class background?

Hypothesis 3 (H 3 ): Children of families from a higher social

class are significantly better performers than the children of

families from a lower social class on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks.

The fourth question explored performance differences that might

exist among subjects from families with different maternal attitudes to-

ward their children.

Hypothesis 4 (H' ): Children whose mothers are classified as

"possessive" are significantly better performers on each of
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the substance, weight, continuous quantity, discontinuous quan-

tity, number, area, distance, length, and two-dimensional

space measurement conservation tasks than are subjects

whose mothers are classified as "dominant" or "ignoring."

Interactive Effects

The collateral object of this study was to determine if there were

any interaction effects among age, gender, social class, and maternal

attitude.

Hypothesis 5 (H ): There is no significant interaction effect be-

tween age and gender on each of the substance, weight, con-

tinuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

Hypothesis 6 (H 8 ): There is no significant interaction effect be-

tween age and social class on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

Hypothesis 7 (H ): There is no significant interaction effect be-

tween age and maternal attitude on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks.

Hypothesis 8 (H 8 ): There is no significant interaction effect be-

tween gender and social class on each of the substance,

weight, continuous quantity, discontinuous quantity, number,
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area, distance, length, and two-dimensional space measure-

ment conservation tasks.

Hypothesis 9 (H ' ): There is no significant interaction effect be-

tween gender and maternal attitude on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks.

Hypothesis 10 (H " ): There is no significant interaction effect

between social class and maternal attitude on each of the

substance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space

measurement conservation tasks.

Hypothesis 11 (H " ): There is no significant interaction effect

between age, gender, and social class on each of the sub-

stance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space

measurement conservation tasks.

Hypothesis 12 (H " ): There is no significant interaction effect

between age, gender, and maternal attitude on each of the

substance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space

measurement conservation tasks.

Hypothesis 13 (H " ): There is no significant interaction effect

between age, social class, and maternal attitude on each of

the substance, weight, continuous quantity, discontinuous quan-

tity, number, area, distance, length, and two-dimensional

space measurement conservation tasks.
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Hypothesis 14 (H 1 ): There is no significant interaction effect

between gender, social class, and maternal attitude on each of

the substance, weight, continuous quantity, discontinuous quan-

tity, number, area, distance, length, and two-dimensional

space measurement conservation tasks.

Hypothesis 15 (H 1 ): There is no significant interaction effect

between age, gender, social class, and maternal attitude on

each of the substance, weight, continuous quantity, discontinu-

ous quantity, number, area, distance, length, and two-

dimensional space measurement conservation tasks.

Definition of Terms

The terms used in this study are defined as follows:

1) Conservation: Recognition that properties of objects remain the

same, despite any rearrangement, realignment, or deformation

which may change the appearance of the object.

2) Cognitive Universals: The basic attributes of organization and

adoption which apply to all biological characteristics and

therefore to intelligence as a biological characteristic of hu-

man beings.

3) Conservation Behavior: Refers to the child's judgment of the

relative quantity of two objects, one of which has just been

manipulated by the examiner (Goldschmid & Bent ler, 1968b).

Social Class Definition

Children from different socioeconomic backgrounds have parents

who differ in amount of education, occupational level, income size, and the
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type of neighborhood in which they live. The first three of the above

characteristics have been used to determine the social class designations of

the sample in this study. Table 1 indicates factors used to determine in-

dividual sample scores:

Table 1. Family Socioeconomic Scale.

Factor Item Scale Classification Score Index

Occupation

Education

Income

Higher executive 5

Business manager 4

Administrative personnel 3

Skilled manual employee 2
Machine operator or semi-skilled

employee 1

Unemployed 0

Graduate professional training 5

Standard college or university 4
High school graduate 3

Junior high school graduate 2
Elementary school graduate 1

Less than 6 years of school 0

$1724-2298 (1.5-2.0 mil. Korean won) 5

$1149-1724 (1.0-1.5 mil. Korean won) 4
$574-1149 (0.5-1.0 mil. Korean won) 3

$287-574 (0.25-0.5 mil. Korean won) 2
$114-287 (0.1-0.25 mil. Korean won) 1

Less than $114 (<0.1 mi. Korean won) 0

Socioeconomic status was determined by scores on the above index:

1) Social Class I: Upper class, scores ranging from 12 to 15

points on the scale in Table 1.

2) Social Class II: Middle class, scores ranging from 9 to 11

points on the scale in Table 1.

3) Social Class III: Lower class, scores ranging from 0 to 8

points on the scale in Table 1.
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Parent Attitude Variable Definition

Possessive: The possessive variable refers to a tendency on the

part of the parent to "baby" the child, to overemphasize the affectional

bonds between parent and child, to value highly the child's dependence on

the parent, or to restrict the child's activities to those which can be car-

ried on in his own family group.

Dominant: The dominant variable consists of items reflecting a

tendency on the part of the parent to put the child in a subordinate role, to

fully take him or her into account, but always as one who should conform

completely to parental wishes under penalty of severe punishment.

Ignoring: The ignoring variable refers to a tendency on the part of

the parent to disregard the child as an individual member of the family, to

regard the "good" child as one who demands the least amount of parental

time, and to disclaim responsibility for the child's behavior (Shoben,

1949).
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CHAPTER II

REVIEW OF LITERATURE

The literature related to this study is divided into five component

areas: (1) cross-cultural research in cognitive development; (2) age dif-

ferences and conservation; (3) gender differences and conservation; (4)

social classes and conservation; and (5) maternal attitudes and conserva-

tion.

Cross-Cultural Research in Cognitive Development

Piaget (1968) was very cautious in his interpretation of the first

cross-cultural results. He warned that

cross-cultural studies are difficult to carry out because they pre-

suppose a good psychological training in the techniques of operational

testing, namely with free conservation and not standardization in the

manner of tests, and all psychologists do not have this training; a

sufficient ethnological sophistication, and a complete knowledge of

the language are also prerequisites. We know only a few attempts

of this quality. (p. 99)

The growing fund of literature for cross-cultural studies of Piage-

tian tasks reflects a primary interest in testing the universality of Pi-

aget's stages of cognitive development. A substantial amount of research

in other countries has been completed which tests the universality of the

Piagetian stages. Because cognitive development is supposedly logical and
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inevitable, children in Europe, Africa, China or Australia should all un-

dergo the same sequence despite any individual or cultural differences in

rates of development. Piaget maintained that only the rate of acquisition

might be influenced by the cultural surroundings, and not the order of ac-

quisition. Dasen and Seagrim's (1971) inventory of existing cross-cultural

research is perhaps the best demonstration of concern with Piaget's the-

ory. Le Vine (1970) suggested that both the critics of Piaget's theory and

his supporters have embarked on testing various populations in order, re-

spectively, to either refute Piaget's stage formulations or to demonstrate

their universality. Whatever the ends of the researchers, children in

nonindustrial societies have been found, on the whole, not only to score

lower on traditional Western intelligence tests, but also to demonstrate a

slower or even curtailed rate of development on Piagetian tasks (Bruner &

Oliver, 1966; Le Vine, 1970).

Piaget's findings have been supported by a number of replications in

Western countries, such as those by Dodwell (1960), Almy, Chittenden, and

Miller (1966), and Goldschmid (1967). For contrasting studies of other

cultures, there is the work of Hyde (Lovell, 1966), involving children in

Aden, that of Greenfield (1966) on Senegalese Wolof children, and that of

Prince (1968) on subjects in the Territory of Papua and New Guinea.

Heron (1974) provides a suitable summary for those studying non-Western

cultures who have posed reservations regarding Piaget's stage theory:

I find myself increasingly inclined to the view that the apparent

unity of the [concrete operational] stage has been generated by the

cognitively-relevant cultural homogeneity and development of the

children serving as subjects in most European and North American

studies.
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Moreover, Heron and Dodwell (1974) maintained that "there seems a good

case for not regarding the concrete operations stages as a formal unity:

it may be more productive to view it as a set of structures without neces-

sary interdependence" (p. 8).

The most detailed study of conservation in a non-Western culture

(testing the concept of conservation of continuous quantities) was done by

Greenfield (1966), using Wolof subjects from Senegal (at the time a part

of French West Africa). Greenfield found that schooled Wolof children

differed more on conservation tests from unschooled Wolof children than

they did from European children. Additionally, several studies have found

that European children do better on Piagetian tasks that do Australian Abo-

rigines (De Lacey, 1971; De Lemos, 1969), but in these instances environ-

mental differences played a significant role. Cole and Bruner (1971) em-

phasized the importance of the situation, i.e., its significance "for the

person's ability to cope with life in his own milieu" (p. 874). Only a

few cross-cultural studies (Dasen, 1974; Price-Williams, Gordon, & Ra-

mirez, 1969) have tried to evaluate the significance of Piagetian tasks

with respect to the particular milieu of a given sample.

However, not all cross-cultural studies have revealed similar con-

trasts in the levels of cognitive development. Lloyd's (1971) results

among the Yoruba of Nigeria suggested that in some cases there may be

minimal differences between two cultural groups. Using a modification of

the methods used by Almy, Chittenden, and Miller (1966) to assess conser-

vation of liquids and numbers, Lloyd studied Yoruba children ranging in age

from three and one-half to eight years from both "elite" and traditional

homes. He found no significant differences in performance between

"elite" Yoruba subjects in Nigeria and the subjects studied by Almy et al.
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in the United States. Lloyd's results also showed that while traditional

Yoruba subjects performed significantly lower than children from the

United States on conservation-of-number tasks, they scored significantly

higher on conservation-of-liquid tasks.

The cross-cultural application of Piaget's tests has generated a tan-

gled controversy due to the fact that Western children appear to undergo a

more rapid cognitive development that their non-Western peers (Bruner,

Oliver & Greenfield, 1966; Price-Williams et al., 1969). Participants in

the controversy tend to fall into two groups: psychological universalists,

who stress the subjective universality of human psychology, and cultural

relativists, who emphasize the objective, cultural, and environmental vari-

ables in psychological development. Susan Buck-Morss (cited in Evans,

1968, pp. 75-83) spoke recently with psychologists in several African

countries where Piaget's tests have been administered frequently to chil-

dren of the first post-independence generations and where, with education

a major issue of national policy, the controversy has an implicit political

content. Yet, she found this content obscured by the fact that the ideologi-

cal implications of the two professional postures were not unequivocal.

The psychological-universalist theory, which with certain qualifica-

tions was the posture adopted by Piaget (1966), assumes that a general

theory of cognition is possible. This position appears to stand squarely

opposed to ideologies of biological racism. However, it cannot account for

the frequent chronological "lag" in test performances by non-Western sam-

ples and the fact that members of some cultures never attain certain le-

vels of logical operations, at least not without implying another kind of

ethnocentrism, namely the cultural superiority of the West. Cultural rela-

tivists, sensitive to this problem, point to a plethora of cultural variables
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both within the tests (method of testing, equipment used, and language and

translation) and among those tested (literacy level, child-rearing patterns,

parental occupations) to claim that the test results are culturally biased.

Dasen (1972) suggested that these environmental and cultural influ-

ences lead to the following tentative hypotheses:

(1) Among certain groups, cognitive development in the skills of

abstract thinking may be a priori impaired by these groups'

exclusion from direct, conscious participation in the abstract

levels of society. The child's imitation of parental models

would function to perpetuate inequalities of cognitive develop-

ment. Whereas, for the middle-class Western child or the

children of the Third World urban elite, identification with

parents and education in formal logic are mutually reinforcing

experiences in socialization. This stands in contrast to the

case of the out-groups, where satellization of parental models

and the development of abstract cognitive competence leads in

the opposite direction.

(2) Differences in cognitive style both reflects and perpetuates

class distinctions within industrialized countries and reflects

and perpetuates the dominance of urban elites in developing

countries. To count on the socialization process as a self-

regulating mechanism adjusting disparities between social and

cognitive structures seems to be overly optimistic.

(3) Development of abstract cognitive skills among groups who

presently lag behind demands socioeconomic and political re-

forms, as much as reforms in educational curriculum.
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With respect to research standards, the implication of viewing Pi-

aget's stress on abstract formalism as expressing a socioeconomic bias

would suggest the importance of relating test results to the structure of

the child's society and his or her place within it, as well as the child's

cognitive grasp of that structure.

A number of the cross-cultural studies referred to above have based

their conclusions at least in part on conservation tests. Others following

this approach include studies among Canadian Indians, Eskimos and Whites

(Vernon, 1965), Zambian (Heron & Simonsson, 1969), Yoruba (Lloyd,

1971), Lebanese (Zarour, 1971), and Arab, Indian, Somali, and European

(Hyde, 1970) children. Finally, Furby (1971) has provided a theoretical

framework for interpreting cross-cultural studies of conservation by dis-

tinguishing between manual and automated environments on the one hand,

and empirical and magical types of reasoning on the other.

The most generally acceptable conclusion reached is that in many

cultural settings, with the exception of hunting and gathering societies,

attainment of the concrete operations is universal. While the majority of

studies have been concerned with comparing the performance of Western

and non-Western children on various Piagetian tasks, there has been rela-

tively little attention to the particular problems which cultural diversity

presents for psychological testing.

Age Differences and Conservation

In a study performed to investigate the development of the concept

of conservation Piaget (1950) used two clay balls, equal in size, asking

the subject whether the balls would still contain the same amount of clay

if one of them was transformed into a sausage (a question of prediction).
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One of the balls was then formed into a sausage and the subject was

asked whether it and the other ball contained the same amount of clay (a

question of judgment). Whatever the answer, the child was then asked

"Why do you think so?" (a question of explanation).

Using such simple stimuli, Piaget concluded that there were rela-

tively discrete age-bound levels of explanation, with older but not younger

children manifesting conservation. He concluded that the type of conser-

vation task (prediction, judgment, or explanation) did not appreciably alter

the subjects' responses.

A number of experiments (Dodwell, 1962; Hood, 1962) have revealed

age changes in concept formation similar to those found by Piaget. On the

other hand, several of these studies (Dodwell, 1962; Lovell, Healy, &

Rowland, 1962) have found that children's responses were more task spe-

cific than age specific. Elkind (1961a) dealt specifically with the concept

of conservation, obtaining quantitative data supporting Piaget's basically

qualitative material. He presented evidence showing that conservation in-

creases with age and that there were no significant differences in re-

sponse to the type of conservation task. However, Elkind, like many

others, did not find the kind of age specificity that Piaget claimed. Fur-

thermore, Elkind's conclusions regarding the equivalence of responses in-

volving prediction, judgment, and explanation were based on an analysis of

variance of the responses of 5 to 12-year old subjects. Since all age

groups were combined in his analysis, it may be that the type of conserva-

tion task is an important variable at certain ages, but not at others. The

research accomplished to date suggests that there is an age increase in

conservation responses, but it does not support the notion that the attain-

ment of conservation, such as that of mass, occurs only at a certain age
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or is uniform between problems for a given subject. Across a wide age

range, the type of conservation task does not influence results; however, it

may at some age levels.

It is generally agreed that the most complete and systematic theory

of cognitive development has been proposed by Piaget. In Piaget's (1950)

presentation, a central role was assigned to the child's conceptualization of

the principle of "conservation," i.e., the realization that a particular di-

mension of an object may remain invariant under changes in other irrele-

vant aspects of the situation. Although the concepts of the conservation of

quantity and number have been extensively investigated, studies have gener-

ally been limited to children four years of age or older, with most studies

dealing with children not younger than age five (Flavell, 1963; Mehler &

Bever, 1967).

The primary reason for the exclusion of the younger ages appears

to be that Piaget (1952) had concluded that the conservation of number and

quantity was not usually present until the ages of six or seven; therefore,

nearly all four-year olds were in the earliest stages of conservation.

These conclusions, as well as more recent findings (Elkind, 1961a; Roth-

enberg, 1969; Wohlwill & Lowe, 1962), have continued to suggest that con-

servation is not commonly present until at least the age of six.

Piaget (1952) considered compensation to be a necessary condition

for conservation. Cohen (1967) found that children as young as age four

or five could anticipate the levels to which liquid would rise when poured

into a container of different circumference. Piaget and Inhelder (1969)

found that only five percent of the subjects tested conserved without also

passing the anticipation-of-levels task. Halford (1970), in a series of

studies, found that conservation subjects were superior to nonconservation
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subjects in recognizing equal and unequal quantities in containers of varying

dimensions and judging when changes in one dimension compensated for

changes in another. Both conservation and nonconservation subjects over

the age of five had developed at least a partial classification system cor-

responding to conjunctions of height and breadth.

Piaget (1952) theorized that reasoning became operational only

around the age of seven, insofar as it included knowledge of the charac-

teristics of logical and mathematical operations. Although such early oper-

ational reasoning is limited to concrete operations, it nevertheless is de-

pendent upon the availability of invariant concepts or conservation. The

most general of these concepts are the ideas of number, space, time, sub-

stance, weight, and volume. Prior to attaining operational reasoning, child-

ren evaluate such quantities by relying almost exclusively on their percep-

tual appearances. Procedures such as measuring, weighing, and enumera-

ting are not used because children under the age of seven are not con-

vinced that length, weight, and number remain invariant through every re-

arrangement of an object. Therefore, the study of logical thinking must

examine the attainment of invariant concepts and the point at which child-

ren begin to recognize them as self-evident.

Much more comprehensive evidence in support of the concept that

specific training cannot substitute for age-linked general experience has

been derived from numerous experiments designed to teach conservation of

mass, weight, or numbers to young children (Sigel & Hooper, 1968).

These studies have suggested that the direct teaching of conservation

through verbal instruction and reinforcement or through provision of obser-

vations of conservation examples does not lead to the formation of a gen-
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eral or stable concept of conservation. In effect, little change is induced

by the use of such methods.

Moreover, if specific experimental teaching seems to have only lim-

ited value in the attainment of conservation concepts, formal and general

schooling appears to exercise no influence at all upon conservation. The

conservation of numbers, mass, weight, and volume appears at the same

age in schooled and unschooled subjects when other relevant variables are

controlled. The most definitive study of this question is that of Mermel-

stein (1964), who compared the conservation responses on a number of

tasks of six and nine-year old Black children in Prince Edward County

who had been deprived of schooling with northern urban Black children

who had attended school. No significant differences were found between

the two groups.

An equally careful study by Goodnow and Bethon (1966) indicated no

differences between unschooled children and schooled children of compara-

ble IQ in Hong Kong on various types of conservation tasks. Kohlberg

(1968) hypothesized that Montessori schooling for young children might ac-

celerate conservation and transivity insofar as Montessori training tasks

are directed at sensorimotor experiences of quantitative measurement and

comparison. While Montessori schooling, over a period of nine months,

did raise Standford-Binet IQ scores significantly, it failed to demonstrate

any significant effect upon Piagetian conservation tasks.

According to Piaget (1952), the attainment of conservation of num-

bers, which is the ability to recognize that the number of objects in a

group remains constant despite changes in the spatial arrangement of the

objects, represents a significant advance in the intellectual development of

a child. Subsequent investigation (Dodwell, 1960) indicated that children do
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not demonstrate the conservation of numbers until the age of six or seven.

This study is a further effort to clarify the theory of sequence develop-

ment, based upon the Piagetian position that conservation is age-related and

that at every age level older children will perform better than their young-

er peers.

Gender Differences and Conservation

Piaget's contention that gender differences are insignificant in con-

servation tasks has been substantiated by several studies (Almy et al.,

1966; Braine, 1959). However, others studies have produced evidence to

the contrary (Goldschmid, 1967; Sweetland, 1969). Conservation has also

been examined with gender as the variable to determine whether there is

significant difference in the intellectual ability of male and female sub-

jects. Increasingly, studies among Western cultural groups have shown no

significant differences in the academic or general cognitive performances

of subjects of either gender (Almy et al., 1966; Dodwell, 1961; Singh,

1970). However, a more recent study by Brekke and Williams (1973) in-

dicated that sex differences may be related to the conservation of sub-

stance. Goldschmid's (1967) examination of the relation of gender to

types of conservation indicated that boys performed at a higher level than

girls on all tested conservation tasks, including substance, weight, contin-

uous quantity, discontinuous quantity, number, area, distance, length, and

two and three-dimensional space.

Studies in developing countries have shown more profound gender

differences in human cognitive skills. Etuk (1967), who used a standard-

ized interview schedule based on Piaget's tasks, investigated the develop-

ment of number concepts among Yoruba-speaking children of Nigeria and
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concluded that boys surpassed girls at six and seven years of age, while

girls tended to catch up at a later age. In another study, Uka (1962) ex-

amined the variations that occur within age, social status, and gender

groups in the development of the concept of time among Ibo-speakers in

Nigeria. Of the total of 202 pupils, between the ages of 6 and 12, parti-

cipating in the study, he found that boys mastered the concepts of conser-

vation of time earlier than did girls. Consequently, the most prevalent

explanation for the instances of observed superior performance of boys

over girls has been of a cultural nature.

Figure lli and Keller (1972) studied the effects of training and so-

cioeconomic class on the acquisition of conservation concepts by Black

American children. In the end they "admitted" that they had to give homo-

geneous statistical treatment to the scores of both boys and girls because

they found a non-significant effect for the gender variable. However,

Furth (1966) tested concepts of conservation of weight among eight-year

old deaf children and found no significant gender differences, whereas

there was considerable gender difference in the conservation performance

of children with no hearing problems.

The study by Elkind (1961a), described in the section on age dif-

ferences, reported a gender difference in the attainment of the volume

concept among college students, with men performing at higher levels than

women. Graves (1972), in a study of marginally educated adults, reported

gender differences in favor of males in the acquisition of the concept of

volume. In Hobbs' (1973) study of adolescents, it was reported that in all

grades above 7 that boys performed at higher levels of volume conserva-

tion than did girls. Of students in grade 7, 60 percent of the boys com-

prehended the displacement law, while only 30 percent of the girls demon-
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strated the same ability. By grade 12 nearly all of the boys had demon-

strated understanding of the law, but the percentage of girls had reached

only 50 percent.

The gender of the experimenter as a variable in Piagetian conserva-

tion assessment was examined by Parish and Wheatley (1973) in second

grade subjects, who were administered length conservation tasks. All re-

sponses were recorded verbatim and the results of contingency table anal-

ysis of observed frequencies suggested that there are significantly more

operational conservers under female test administration than under male

test administration. Further analysis revealed no significant differences in

the number of operational conservers for male and female subjects with

either male or female examiners. The gender of the experimenter, there-

fore, does appear to be an important factor in conservation assessment at

lower elementary levels.

The history, language, social traditions, and political environment of

Korea has been hypothesized to yield different conceptual consequences.

The traditional family system stresses conformity and respect behaviors

according to a gender and age-grade hierarchy. The gender of a child as

it relates to family name and lineage is consciously or unconsciously in-

cluded in the parental appraisal of each child. From the moment of birth,

Korean boys and Korean girls are perceived differently by parents (Choi,

1966). Girls are pressured to be nurturing, obedient, responsible, kind,

well-mannered, quiet, and later to marry well and to raise children; boys

are encouraged to be self-reliant, ambitious, willful and successful, to

continue the family lineage, and to support their parents.
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Social Class and Conservation

Views on the nature of intellectual development have changed consid-

erably over the past 20 years. The studies of Skeels (Skeels, 1966;

Skeels, Updegraff, Wellman, & Williams, 1938) on the effects of differ-

ent institutional settings on IQ offered one of the first empirical chal-

lenges to the concept that intelligence was fixed by genetic factors. At

present it is generally accepted that experience is crucial in shaping cog-

nitive development and concern for children from deprived backgrounds

stresses this factor. As Hess and Shipman (1965) have stated, "the out-

come is well known: children from deprived backgrounds score well be-

low middle class children in standard individual and group measures of in-

telligence (a gap which increases with age)" (pp. 869-876).

Intellectual performance has been shown to be highly correlated with

social class. The study of environmental factors relating to decline in in-

tellectual functions strongly implicates social status (Schaie, 1979). Indi-

viduals of high social status tend to be in good health and to be engaged

substantially in a supportive environment: They thus tend to maintain in-

tellectual competence. In previous studies, however, when such factors as

birth complications and poor nutrition and health were excluded, social

class differences in cognitive development were not found until the third

year of life, when language becomes increasingly important for learning

(Bayley, 1965; Hind ley, 1960).

More recently, Malone (1963) and Pavenstedt (1965) have reported

striking differences in cognitive and personality function between older

preschool children from stable, low-income families and those from im-

poverished, socially disorganized families. The authors attributed this to
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gross differences in the child-rearing environment. While the children

from the low-income families were able to benefit from preschool en-

richment programs, those from disorganized families already manifested

serious learning problems by the time they entered nursery school at three

years of age.

For many years the central theoretical issues in this field have

dealt with the origin of these effects, argued in terms of the relative

contribution of genetic as compared to environmental factors. Current in-

terest in the effects of cultural deprivation tends to ignore this debate, fo-

cusing upon the more basic problem of understanding how cultural experi-

ence is translated into cognitive behavior and academic achievement.

In this study socioeconomic class was included as a variable because

of the relative paucity of research in this area in Piagetian studies. Almy

et al. (1966), in a series of studies, found the attainment of a number of

conservation concepts occurred at a later age among children of the lower

socioeconomic classes. Keller (1971) also measured a variety of conser-

vation concepts and found significant socioeconomic class differences only

with respect to children's understanding of rational terms and their explan-

ation. Rothenberg (1969) found socioeconomic class differences, but she

also found that training on the conservation of number to be effective

among both lower and middle class children. Gaudia (1972) investigated

conservation concepts in primary-grade children from different racial and

social backgrounds. He found significant differences in the rate of acqui-

sition of conservation concepts favoring children from more advantaged

social backgrounds.

Typical findings in studies of disadvantaged children support the

contention that children from lower socioeconomic classes perform poorly
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on intelligence tests. Generally, studies of standardized test performance

and social class status lead to what Stodolsky and Lesser (1967) have

called a "deficit or less-than model" (p. 547). The current view of cog-

nitive development thus holds that early experience has a cumulative effect

and, in the absence of intervention, that the gap between the privileged and

underprivileged increases.

Maternal Attitudes and Conservation

Evidence for early learning defects in children and the "cumulative

deficit" (decline in IQ scores) resulting from deprived environments has

been extensively reviewed by Bloom (1964) and several others (Bayley,

1965; Yarrow, 1964). Largely through the study of intellectual growth of

separately raised twins, children separated from their parents in early

childhood by adoption, and the effects of environmental deprivation in

childhood, there has been mounting evidence pointing at the influence of

early environment in shaping later cognitive abilities.

Individual differences in cognitive development are considered the

result of interactions between a child's life experiences and his or her ge-

netic endowment. A relationship has been found between cognitive ability

and perceptual and cognitive style, on one side, and personality traits on

the other, and some investigators have attempted to identify antecedent con-

ditions in the home which might be responsible for children's personality

as well as cognitive development. Thus, "democratic homes," "maternal

acceleration," and a "warm, positive family atmosphere" have been re-

ported to increase the rate of children's intelligence, especially their ver-

bal ability. Results of investigation of the effect of institutionalization and

prolonged hospitalization of infants, summarized by McCarthy (1954), uni-
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formly indicate retardation in language development. On the other hand,

there has been suggestive evidence that certain conditions disproportionately

favor the development of verbal ability and possibly impede the develop-

ment of nonverbal skills, such as numerical and spatial ability. Suggested

antecedents for such differential development in favor of verbal ability

were "growth restricting" child-rearing practices, such as excessive par-

ental controls and overlimitation, "maternal overprotection," "emphasis on

verbal accomplishments," and exercise of a demanding discipline with em-

phasis on academic achievement. Similarly, overanxious discipline and

tense parent-child relationships were postulated to be responsible for low

nonverbal abilities, particularly spatial relationships, in children.

The influence of the mother's pattern of interaction and communi-

cation with the child appears to play a pivotal role in developing cognitive

skills levels, as evidenced in the work of Hess (1965). Utilizing an ob-

servational situation, Hess is presently conducting a series of studies of

preschool children that require mother-child interaction in a problem-

solving situation. His focus is on the manner in which the mother assists

the child in solving problems and the nature of the "cognitive environment"

which she provides. Results indicate that when mothers provide "restric-

tive language codes" (i.e., language providing a smaller number of alter-

natives for action, fewer choices to be made, and fewer possibilities for

thought), the child's problem-solving abilities are diminished.

The role of specific maternal attitudes in the development of chil-

dren's information processing skills was taken a step further by Hamilton

(1971), who presented evidence that children of rejecting mothers showed

a lower level of operational conservation than did children of accepting

mothers. The children of the former also demonstrated conservation skill
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limitations when a stress factor (maternal participation) was present

during a conservation task.

Modgil's (1969) study attempted to determine the nature of empirical

links among the cognitive, affective, and environmental factors in chil-

dren's development. More specifically, Modgil tested the hypothesis that

there is a positive relationship between emotional and social order in a

child's life and the child's development of invariance concepts. The re-

sults indicated that emotional stability and social "order" have a facilitative

effect on cognitive functioning. Furthermore, children who tended to score

high on conservation tasks tended to possess parents with fewer dominat-

ing and ignoring attitudes. Over and above the association of low conser-

vation with unfavorable parental attitudes, there is a specific association

with high dominance: a finding also reported by Goldschmid (1968), using

a different experimental design.

Thus, the mother or caretaker who is a primary source for a large

part of early experience, is also potentially important for intellectual

development. A mother's love is regarded as essential in healthy emotional

development and extreme deprivation of such affection in early life might

result in emotional problems which interfere with or prevent normal intel-

lectual development. Therefore, this study is based upon agreement with

Modgil (1969) and Goldschmid (1968), that a child's cognitive development

will be significantly related to possessive maternal attitudes more than to

dominant or ignoring maternal attitudes toward children.

Summary

This chapter has reviewed some basic aspects of Piaget's theory

and placed them in a cross-cultural context. Specifically, the relevance of
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different research approaches and the use of several independent variables

to cross-cultural research was reviewed.

Age is perhaps the most obvious and widely acknowledged source of

variation in children's conservation responses. Comparative studies of the

ages at which logical thinking is acquired in various cultures could provide

evidence concerning the role of maturation in cognitive development. If the

ages of acquisition and stage transition in other cultures correspond to age

norms in Western cultures, it would appear that maturation is a predomi-

nant influence in the determination of mental development. Conversely, if

age trends vary across cultures, the importance of environmental influence

as a determinant of mental development would be indicated and the task

would then be to identify the environmental factors which account for dif-

ferences in cognitive development.

Gender differences in cognitive development have not been shown in

Western studies; however, studies in developing countries have indicated

marked gender differences. In addition, cognitive performance has been

shown to be highly correlated with social class and the quality or extent of

a maternal behavior control system can interfere with the equilibration

process in various and subtle ways. The result may be a child with clear

cognitive deficiencies which are not directly explainable on the basis of his

or her biological apparatus or his or her physical environment.

This review of the literature shows general agreement with Pi-

aget's sequential theory of cognitive development among Western subjects.

However, studies of non-Western cultures have, on the other hand, shown

that the procedures, past and present, have enhanced the theory, contribut-

ing to the concept of development as a constructive process occurring

through interaction with the environment. The speed of development of
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cognitive processes seems to vary between different cultural and social

environments and may be related to certain specific factors, the nature of

which are still unknown. In a word, additional effort needs to be ex-

pended on research in cross-cultural cognition.
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CHAPTER III. METHOD AND TREATMENT OF DATA

This chapter describes the subjects of this study, the two testing

instruments used to furnish data for analyses, and the testing procedures,

as well as the statistical procedures employed to implement the four major

objectives of the study presented in Chapter I.

The Sample

The subjects for this study consisted of 200 Korean kindergarten

children and their mothers from Seoul, Korea. In Korea it is generally

accepted that fathers are responsible for earning the family living and

mothers are in charge of housekeeping and child rearing. For this study,

the mothers were selected because of the assumption that they have a

greater opportunity to influence their children.

The mothers of 200 children from Chung-Ang University Kinder-

garten and 175 children from Sin Rim Kindergarten in Seoul were asked

to respond to the Parent Attitude Survey included in Appendix A. The

Parent Attitude Survey was sent to mothers through their children, who

were asked to deliver the survey to their mothers and return the com-

pleted survey to their teachers. The mothers of 118 children from the

Chung-Ang University Kindergarten and the mothers of 105 children from

the Shin Rim Kindergarten responded. Subject selection was limited to

children whose mothers submitted completed responses to the questionnaire

and three and five of the responses, respectively, were eliminated from

the two schools due to their incomplete nature. To balance the sample an
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additional 15 responses by mothers of children from Chung-Ang University

Kindergarten were eliminated by a random process, leaving the total sam-

ple at 100 subjects from each of the two schools, or a total of 200.

Chung-Ang University Kindergarten, designated herein as an upper-

class school, is located in Huk Suk Dong, Seoul. Fathers of children in

this kindergarten have an average monthly income of $1156 (1,006,000 Ko-

rean won) and 96 percent of the children have a father who is a univer-

sity graduate or who has had professional training. The remaining 4 per-

cent of the children have a father who is a high school graduate.

Shin Rim Kindergarten, designated herein as a lower-class school,

is located in Shin Rim Dong, Seoul. Fathers of children in this kinder-

garten have an average monthly income of $342 (297,700 Korean won) and

only 5 percent of the children have a father who is a university graduate.

Of the remainder of the children, 40 percent have a father who is a high

school graduate and 15 percent have a father who is an elementary school

graduate. The remainder of the children have parents without formal edu-

cation or professional training.

An additional Personal Information Questionnaire (Appendix A) was

attached to the Parent Attitude Survey. This information from the fam-

ilies of the 200 subjects was used to determine the social class standing

of each family. Due to cultural differences from Western models, a so-

cial class index was utilized for the determination process (Yoo, 1981) and

three factors were used to determine the social position of an individual

head of household or of a household as follows: (1) the precise occupa-

tional role of the head of the household; (2) the amount of monthly income

of the household; and (3) the amount of formal schooling the head of the

household had achieved. Each of these factors was scaled and weighted to
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provide a single score, which was then used to assign a family to one of

three social classes as indicated in the "definitions" section of Chapter I.

In every accepted sample in both schools the parent used to deter-

mine income level was the male head of household. The average monthly

income was $1,724 (1,500,000 Korean won) for the upper class families

and $276 (240,000 Korea won) for the lower class families (more than 75

percent of the latter families had a monthly income less than $344

(300,000 Korean won).

The children in the sample were drawn from families in which the

fathers engaged in the following occupational classifications: higher ex-

ecutives, business managers, administrative personnel, skilled manual la-

borers, machine operators and semi-skilled laborers, or currently unem-

ployed. The educational scale was divided into 6 positions: graduate pro-

fessional training; standard college or university graduate; high school

graduates; junior high school graduates; elementary graduates; and those

with less than 6 years of schooling. Children from low-income back-

grounds came from families in which the wage earners were semi-skilled

workers, unskilled workers, or unemployed, whereas 55 percent of the

children from the higher income families had a father engaged in profes-

sional, technical, or managerial work; 37 percent had a father engaged in

business or skilled occupations; 8 percent had a father involved in semi-

skilled work; and the fathers of the balance of the children were occupied

in clerical or service work.

The ages of the children in the sample ranged from four years,

two months, to six years, eight months, with a mean age of five years,

seven months. The sample was composed of 109 boys (55 percent, mean
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age: 66 months, 28 days) and 91 girls (45 percent, mean age: 67 months,

5 days).

The percentages of subjects designated by the maternal attitude var-

iable were as follows: possessive attitude, 46.5 percent; dominant attitude,

31 percent; ignoring attitude, 22.5 percent. The percentages of subjects

designated by socioeconomic classes were as follows: social class I, 30

percent; social class II, 32 percent; and social class III, 38 percent. With

respect to age, 61 percent of the subjects were less than 72 months old

and 39 percent were 72 or more months old. The specific distributions of

the sample by age, sex, socioeconomic class, and parent attitude may be

found in Appendix B.

The research setting was in Seoul, Korea. Korea is a peninsula

thrusting from the northeast Asian mainland in a southerly direction for

about 1,000 km. The shortest distance between Korea and Japan is 206

km and it is about 190 km to the Shantung Peninsula in China to the west.

The area of the peninsula is 221,325 sq km (about 86,000 sq mi). At

present the land is divided into the People's Republic of Korea in the north

and the Republic of Korea in the south. The Republic of Korea effectively

administers an area of 98,992 sq km, or about 45 percent of the peninsula.

In 1980 the population of the Republic of Korea was 37,449,000, with a

population density of 378 persons per square kilometer. Rapid economic

growth and industrialization have accelerated urbanization in Korea.

Seoul is the capital of the Republic of Korea. Its population has in-

creased about 5.6 times during the last 32 years, from 1.5 million in 1949

to 8.4 million in 1980. The urban landscape has also changed, particularly

since the late 1960s. Prior to 1960 no buildings of more than 10 stories

existed in Seoul, but by the early 1970s dozens of buildings with more than
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20 stories had begun to appear in the business district of Seoul. Conse-

quently, the streets have been widened and freeways and subways have

been constructed. Seoul has always been the center of educational oppor-

tunity in Korea, a place that aspiring people look to for professional pre-

paration and leadership.

Variables

Age, gender, social class position, and maternal attitude are the in-

dependent variables, based on the assumption, as stated in the hypotheses,

that these variables are related to the acquisition of conservation skills.

The conservation scores of substance, weight, continuous quantity,

discontinuous quantity, number, area, distance, length, and two-dimensional

space are the dependent variables, based upon the assumption that these

variables have a relationship to the individual levels of conservation con-

cept maturity.

Instruments

The instruments used in this study were the Conservation Concept

Diagnostic Kit (Goldschmid & Bent ler, 1968b) and the University of South-

ern California Parent Attitude Survey (Shoben, 1949). The Conservation

Concept Diagnostic Kit was used to measure the conservation of the child-

ren and the Parent Attitude Survey was used to measure maternal atti-

tudes. Both documents were translated from English into the Korean lan-

guage. The following procedure was used to check the translation. Four

Korean professors, each of whom had earned a Ph.D. in either Early

Childhood Education or Psychology from institutions in the United States,

independently monitored the English-Korean translation. Final approval of
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the instrument items in the translations was jointly determined at a con-

ference of the four professors.

The Conservation Concept Diagnostic Kit

The Goldschmid and Bent ler (1968b) Concept Assessment Kit-

Conservation measures nine conservation areas: substance, weight, contin-

uous quantity, discontinuous quantity, number, distance, area, length, and

two-dimensional space. The extent to which the items within each task

successfully measured that conservation area was determined by reference

to the Kuder-Richardson 20 internal consistency reliability coefficients in

Goldschmid and Bentler's study. The Loevinger index of homogeneity for

the items in a task was calculated to determine the extent to which the

items formed an ordinal scale. A matrix coefficient of homogeneity was

also calculated.

The homogeneity of the three scales was maintained on cross-

validation with a new sample. The Bent ler indices, for example, were .97

for the combined behavior and explanation items of the conservation tests.

The same holds true for the high Kuder-Richardson 20 internal consistency

reliabilities, which for the same conservation tests were .95. It is clear

that all three scales are highly homogeneous and demonstrate high internal

consistency.

Validity studies which have employed the scales in the Conservation

Diagnostic Kit were correlated with traditional indices of intelligence. In

a sample of 102 first and second graders the correlations between conser-

vation on one hand, and mental age, IQ, and WISC vocabulary on the other,

were .49, 31, and .40, respectively (Goldschmid, 1967). The nine test

areas and the types of transformations are summarized below.
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1) Substance. After the child had agreed that two dough balls

contained the same amount of dough, one of the balls was transformed into

the following shapes: a hot dog, a pancake, and then little balls of ap-

proximately the same size. For the Korean children bindedug was substi-

tuted for the pancake and a snake for the hotdog. The child was in-

structed to compare the transformed ball with the original ball and in each

case estimate the relative amount of dough contained in the two balls.

2) Weight. A procedure similar to the substance task was used,

except that the child had to judge the relative weights of the two balls.

3) Continuous quantity. Two identical beakers were first filled

with an equal amount of water and the child was asked to compare the

quantity of water in the glasses. Water was then added to one beaker,

equalized again, and successively poured into containers of the following

shapes: a tall and thin glass, a flat and extended glass, and five small

glasses. After each manipulation, the child was asked to compare the

amount of water in the original beaker with the amount of water in the

other beaker.

4) Discontinuous quantity. The procedure employed in the pre-

vious task was used, except that corn grains were used in place of water.

5) Number. In the "provoked or natural correspondence" experi-

ment six eggs and six egg cups were lined up. The child was asked to

put the eggs into the cups, thereby establishing that there were an equal

number of cups and eggs. The eggs were then bunched together and the

cups separated widely from each other. The child was asked to compare

the number of eggs and cups.

In the "unprovoked correspondence" experiment, six red chips were

lined up parallel to six white chips. Once the child had confirmed that
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there were an equal number of red and white chips, the red chips were

bunched together and the white chips were separated. The child was then

asked to compare the number of white and red chips.

In a third variation of the number experiment, the child was asked

to pick up 12 beads, 2 at a time (1 with each hand), and drop them si-

multaneously into two identical beakers for a total of 6 beads in each.

Having compared the number of beads in each glass, the child was next

told to pour the beads from 1 of the standard glasses into a tall thin

glass. After another comparison of the number of beads in the two glas-

ses, the child was then asked to pick up 12 beads, 1 at a time with each

hand, and to drop them into 2 differently shaped glasses, the tall thin one

and the standard beaker.

6) Area. Two identical green boards (10 x 15 x .05 in) were

presented to the child. A cow (1 in tall by 1.5 in long) was then placed

in the center of each board. After the child had confirmed that both cows

had the same amount of grass to eat, she was told that a farmer wanted

to build a barn on each field. A barn (1 in tall by 1.5 in long) was

placed on each field and the child had to compare the amount of grass

available to the two cows. One, four, and six barns were added succes-

sively to each field; on one field the barns were bunched together (in one

corner, next to each other) and on the other they were spread out over the

entire board. After each addition of barns, the child was asked whether

the cows in the two fields had the same amount of grass to eat.

7) Distance. The child was shown two car tracks which were

painted on a board; one track formed a straight line (A B) and

the other was segmented at right angles (A B). The latter line,

while much longer, represented the same distance from A to B as the
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first track. The experimenter then moved one car on the first track over

two segments and the child was asked to move his car on the second

track a distance equal to that travelled by the first car. This procedure

was repeated by varying the number of segments covered by the experi-

menter's car.

In another variation of the distance experiment, 2 toy figures were

placed on the table about 25 inches apart. The child was asked whether

the dolls were "near each other" or "far apart." A thin screen was then

placed between the two figures and the child was asked to compare the

distance between the dolls with their previous distance from each other.

Finally, a thin screen was again placed between the two figures, but this

time a little "window" was cut out at the bottom of the screen (in order

that the dolls were visible from either side) and the same question was

repeated.

8) Length. Two sticks of identical length were laid side by side

so that their extremities corresponded. After the sticks were matched,

the red stick was moved to the right by one inch. The sticks were then

again placed parallel to each other. After the child confirmed that they

were of equal length, one of the two sticks was moved by an inch so that

its leading end was to the right of the other stick. The child was once

again asked if they were of identical length. After matching the sticks

once more, one of them was placed between two Mueller-Lyer illusion ar-

rowheads (90 degrees, with ends 2 in long).

9) Two-dimensional space. There were 32 small square pieces of

wood placed on a table and forming two large squares of 16 pieces each.

The child was asked to confirm that the 2 squares contained the same

number of blocks. The experimenter then successively changed 1 of the
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squares into an elongated rectangle (2 rows of 8, a pyramid (with a base

of 5 pieces and successive levels of 4, 3, 2, and 1), and a long single

string of blocks (16 pieces). After each manipulation, the child had to

compare the number of blocks in the transformed figure to the number in

the original square.

University of Southern California Parent Attitude Survey

The U.S.C. Parent Attitude Survey is an inventory-type test of par-

ent attitudes toward their children. It is a self-inventory scale designed to

assess parent attitudes with respect to the behaviors of their children.

For the original instrument a pool of 148 items was formed and adminis-

tered to a group of 50 mothers of problem children and to 50 mothers of

non-problem children. On the basis of this preliminary administration, the

items were analyzed for significance by the chi-square method and the 85

items which differentiated between groups at the five percent level of

confidence or better were retained. Subscales were then extracted by five

expert judges who classified the items according to the categories "dom-

inant," "possessive," and "ignoring." The Parent Attitude score was

derived from this survey.

Subscales for the Parent Attitude Survey were extracted by having

parents express either of four degrees of agreement (strongly agree,

mildly agree, mildly disagree, strongly disagree) with the statements in-

cluded in the survey (see Appendix A). The reliability of the survey was

determined by the split-half method, raised by the Spearman-Brown form-

ula: Total scale, .95; Dominant, .91; Possessive, .90; Ignoring, .84. The

reliability values are all of sufficient magnitude to permit the interpre-

tation of a high degree of consistency in the survey.
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The validity coefficients were computed for the original group and

a new group of 20 mothers of problem children and 20 mothers of non-

problem children. The validities on the new group were as follows: To-

tal scale, .769; Dominant, .623; Possessive, .721; and Ignoring, .624. This

means that roughly half the variance in the criterion of child adjustment

may be predicted from the attitude scores (Shoben, 1949).

Due to cultural differences, 10 items were eliminated based on

agreement between the four Korean professors. For example: "The shy

child is worse off than the one who masturbates." In Korea, the shy child

is considered as a good child. Test-retest reliability for the Korean

translation of the 71-item U.S.C. Parent Attitude Survey was established

for Korean mothers.

Analysis Procedures

The conservation tasks (as specified in the Conservation Concept

Diagnostic Kit Form, as devised by Goldschmid and Bent ler, 1968b, and

subsequently modified for use in this study) and the U.S.C. Parent Attitude

Survey, with accompanying socioeconomic questionnaire, were administered

in April, 1986, to all Korean kindergarten children (and their families) in

the Chung-Ang University Kindergarten and the Shin Rim Kindergarten in

Seoul, Korea. Each subject was individually administered all of the con-

servation tasks in a private room at his or her kindergarten and the test-

ing was completed during May and April, 1986.

Examiners Training

The examiners were two Korean female students of advanced stand-

ing, both of whom were majors in Early Childhood Education at Chung Ang
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University in Seoul. To eliminate possible contaminating effects of exam-

iners' expectations or bias, no information regarding either age or social

class was given to the examiners prior to testing the subjects. Examiners

were trained in the administration of the conservation tasks and conducted

all of the testing sessions as follows:

1) Rapport. Before the testing has begun, it is essential for the

examiner to establish rapport with the child. The test is best introduced

by a statement, such as "Hi (name of subject), I am (name of examiner).

We are going to play some games together, OK?" During the test admin-

istration the examiner should assure that the child listens to the instruc-

tions and pays attention to the test material. It is important that the

examiner adapts the administration of the test to the child's speed.

2) Manipulation of test materials. In order to familiarize the

examiner with the proper test procedures, the examiner was administered

the test in several practice sessions. Though the manipulations are

simple, the examiner was asked to pay careful attention to the instruc-

tions. On all scored items the specified equality of the two objects must

be established before the manipulation and care should be exercised not to

lose or spill any of the materials during the manipulation. This problem

arises, for example, in items requiring the pouring of corn or water.

Only the materials being manipulated by the examiner should be on the ta-

ble in front of the child at any given moment.

3) Questions and explanations. The verbal instructions were for-

mulated to correspond to the vocabulary level of children four years of

age and older. If children ask for clarification or do not respond to a

question, the examiner may repeat but not rephrase the instructions, with

only one exception. If the child does not respond to the question "why?"
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the examiner may ask "what makes you say that . . ." (they are the

same; this one is larger; etc.).

4) Pointing. The examiner should coordinate gestures with state-

ments so that the child's attention is directed to all of the objects she is

talking about.

5) Recording. After the examiner has checked off the conserva-

tion behavior in the appropriate box, the child's response to the question

"why ?" should be recorded verbatim. Any explanatory gestures by the

child should also be carefully noted.

Scoring

The child's judgment of conservation or nonconservation and the ex-

planation of his response were scored separately (see Appendix C). The

two judges, each rating the subjects' explanation responses independently,

achieved agreement in 97.5 percent of the cases in a pilot sampling of 200

responses, indicating that interobserver reliability was sufficiently high to

warrant proceeding with classification of the remainder of the childrens'

responses to the 9 conservation tasks. Scores on the remaining 2.5 per-

cent were determined by the two judges in conference. The mean experi-

mental time for each subject was approximately 45 minutes.

For each area the subject was first asked to recognize that two ob-

jects were equivalent along the tested dimension (e.g., weight or number),

then he or she was asked to offer a judgment on their equivalence after

an object had been modified or transformed. The subject was then asked

to explain why the two objects were equal or unequal. The materials used

for each test area and the nature and stages of their transformation are

included in the scoring sheets in Appendix C.
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The following test scoring methods were used for each child ex-

amined:

1) Behavior scores: Two points were given for each correct re-

sponse on the comparisons; zero points were assigned for

incorrect responses.

2) Explanation scores: Two points were given for an abstract

conceptual response (e.g., "nothing was added to or subtracted

from" the substance of the object); one point was scored

when the subjects gave a "perceptual" response (e.g., "it

looks like they are the same"); zero points were given for

"magical" answers (e.g., "my teacher told me soft or "I don't

know") or when no explanation was given.

Thus, there was a possibility of 12 points for the each test and 108 points

for the total examination on 9 areas.

The Parent Attitude score was determined from the U.S.C. Parent

Attitude scale. The score was weighted according to the differential con-

tribution to discrimination of each of the three categories. The check on

the usefulness of these categories was made by determining their inde-

pendence by calculating the degree to which the obtained scores were cor-

related. Determined categories intercorrelations were as follows:

1) Possessive mother attitude (r = .88): dominant (r = .38),

ignoring (r = .20);

2) Dominant mother attitude (r = .86): possessive (r = .40),

ignoring (r = .31); and

3) Ignoring mother attitude (r = .80): possessive (r = .34),

dominant (r = .26).
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Treatment of the Data

The statistical analyses related to the proposed hypotheses were

calculated on the Oregon State University CDC Cyber 170/720 computer,

using the Statistical Package for Social Science (SPSSX) program. A uni-

variate analysis of variance for each test was calculated for the principle

factors of age, gender, social class, and maternal attitude. The

F-statistic was used in testing each general hypothesis and data were ana-

lyzed to determine if conservation task scores were related to age, gen-

der, social class, and maternal attitude. The a priori hypotheses set forth

for the interactive effects of age, gender, social class, and maternal atti-

tude on conservation tasks were tested with a multivariate analysis of

variance (MANOVA). In order to control for possible statistical depen-

dencies among the nine dependent variables, data were analyzed using a 2

(age: below 6, 6 and above) x 2 (gender: male, female) x 3 (social

class: upper, middle, low) x 3 (maternal attitude: possessive, dominant,

ignoring) MANOVA.

The .05 level of confidence and .01 level of confidence were used

as the criterion of significance. If F was found to be in the critical re-

gion when testing the hypotheses, then a multiple comparison test was used

to determine where significant differences existed for the means. The

Student's Newman-Keuls were calculated at the .05 level.
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CHAPTER IV

RESULTS

Analysis of Data

This study was conducted and the results analyzed to provide data

about the cognitive development of Korean kindergarten children and its re-

lationship to age, gender, social class, and maternal attitude. In this chap-

ter the statistical findings of this investigation are presented, with the data

tabulated and analyzed from the perspective of the following four objec-

tives:

1) To compare age difference in the ability of five to six-year old

children in performance of conservation tasks measuring sub-

stance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space;

2) To determine if there are significant differences between the

performance of boys and girls on the conservation tasks;

3) To determine if there are significant differences between three

socioeconomic groups on the conservation tasks; and

4) To compare the performance differences in the abilities of

children with different parental attitudes on conservation

tasks.

The hypotheses set forth for the effects of age, gender, social

class, and maternal attitude on conservation tasks were tested with a mul-



52

tivariate analysis of variance (MANOVA) procedure. In order to control

for possible statistical dependencies among the nine dependent variables,

data were analyzed using a 2 (age: below 6, 6 or more) x 2 (gender:

male, female) x 3 (social class: upper, middle, low) x 3 (maternal atti-

tude: possessive, dominant, ignoring) MANOVA. Multiple comparisons

were calculated at the .05 level, using the Student's Newman-Keuls proce-

dure. The hypotheses presented in Chapter I were tested at both one and

five percent levels of confidence.

Testing the Hypotheses

Where the MANOVA procedure was used in this study, it was nec-

essary to test for the interaction effects before the main effects could be

properly analyzed.

Interactive Effects

H 5 : There is no significant interaction effect between age and

gender on each of the substance, weight, continuous quantity,

discontinuous quantity, number, area, distance, length, and

two-dimensional space measurement conservation tasks.

Statistically significant multivariate interaction effects were not

obtained between age and gender (Wilks' A = .93, F = 0.90, P < .534) and

the hypothesis was retained. Results given in Tables 11 through 21 (Ap-

pendix D) show that the F value did not reach the .05 level of signifi-

cance. The conservation of the nine tasks appeared to have no interactive

effect between age and gender.

H 6 : There is no significant interaction effect between age and so-

cial class on each of the substance, weight, continuous quan-
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tity, discontinuous quantity, number, area, distance, length, and

two-dimensional space measurement conservation tasks.

Statistically significant multivariate interaction effects were ob-

tained for between age and social class (Wilks' A = .17, F = 1.83,

P < .01). The results showed a significant interaction effect between age

and social class, as may be seen in Tables 11 through 21 (Appendix D).

In the univariate F tests, four of the nine variables, weight (F = 3.13,

P < .05), number (F = 3.58, P < .05), area (F = 4.13, P < .05), and two-

dimensional space (F = 3.81, P < .05), showed a significant interaction

effect and the hypothesis was rejected. Additionally, a significant mul-

ivariate effect was indicated between age and social class for the conser-

ation of behavior and explanation. A multiple comparison on the effect

between age and social class was not significant for their mean differ-

nces on the conservation of weight. However, significant mean differ-

ences were indicated between older and younger children in social class III

for the conservation of number, area, and two-dimensional space (see Ap-

pendix D, Table 22). In social class III, children six or more years of

age had significantly higher mean scores than did the younger children on

these conservation tasks.

H' : There is no significant interaction effect between age and

maternal attitude on each of the substance, weight, continuous

quantity, discontinuous quantity, number, area, distance, length,

and two-dimensional space measurement conservation tasks.

Statistically significant multivariate interaction effects were ob-

tained between age and maternal attitude (Wilks' A = .79, F = 1.68,

P < .05) and the hypothesis was rejected. The multivariate interactions

between age and maternal attitude approached significance because of four
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univariate interactions. The univariate analysis for the conservation

scores of number (F = 3.43), area (F = 4.22), length (F = 3.48), and

two-dimensional space (F = 3.48) showed a significant interaction effect

between age and maternal attitude at the .05 level of confidence (Tables

15, 16, 18, & 19, Appendix D). Additionally, there was a significant uni-

variate analysis effect between age and maternal attitude for explanation at

the .0001 level of significance. There were no significant mean differ-

ences among maternal attitude scores for children less than six years of

age in the conservation of number, area, length, and two-dimensional

space. However, significant mean differences in maternal attitude were

indicated among children six or more years of age for the conservation of

number, area, and length (Table 23, Appendix D). Older subjects had

higher mean scores than children with either ignoring or dominant mothers.

Older subjects had lower mean scores than children with possessive

mothers.

H 8 : There is no significant interaction effect between gender and

social class on each of the substance, weight, continuous

quantity, discontinuous quantity, number, area, distance, length,

and two-dimensional space measurement conservation tasks.

Statistically significant multivariate interaction effects were ob-

tained between gender and social class (Wilks' A = .11, F = 1.59,

P < .05) and the hypothesis was rejected. A significant interaction effect

was found between gender and social class for the two-dimensional space

(F = 3.90, P < .05) conservation score (Table 19, Appendix D). When the

mean differences among male subjects were compared, significant differ-

ences were found between the total mean score for male subjects and the

mean scores for male subjects in social classes I and III. The total mean
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score for male subjects was lower than the mean score of males in social

class I, whereas it was higher than the mean score for males in social

class III. No significant differences were found for male subjects in soc-

ial class II. In addition, when the mean differences among female sub-

jects were compared, significant differences were found only between the

mean score for all female subjects and the mean score of female subjects

in social class I. The total mean score for female subjects was lower

than the mean score of female subjects in social class I.

H s : There is no significant interaction effect between gender and

maternal attitude on each of the substance, weight, continuous

quantity, discontinuous quantity, number, area, distance, length,

and two-dimensional space measurement conservation tasks.

Statistically significant multivariate interaction effects were not

obtained between gender and maternal attitude (Wilks' A = .87, F = 1.00,

P < .46). Therefore, the hypothesis was accepted.

H' : There is no significant interaction effect between social

class and maternal attitude on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

Statistically significant multivariate interaction effects were not

obtained between social class and maternal attitude (Wilks' A = .71,

F = 1.23, P < .15) for any of the conservation tasks. Therefore, the

hypothesis was accepted.

H " : There is no significant interaction effect between age, gen-

der, and social class on each of the substance, weight, con-

tinuous quantity, discontinuous quantity, number, area, dis-
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tance, length, and two-dimensional space measurement conser-

vation tasks.

Statistically significant multivariate interaction effects were not

obtained among age, gender, and social class (Wilks' A = .91, F = .675,

P < .86) for any of the conservation tasks. Therefore, the hypothesis

was accepted.

H " : There is no significant interaction effect between age, gen-

der, and maternal attitude on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

Statistically significant multivariate interaction effects were not

obtained among age, gender, and maternal attitude (Wilks' A = .81,

F = 1.49, P < .075) and the hypothesis was accepted.

H " : There is no significant interaction effect between age, social

class, and maternal attitude on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

Statistically significant multivariate interaction effects were not

obtained among gender, social class, and maternal attitude (Wilks' A = .83,

F = 0.63, P < .97) and the hypothesis was accepted.

H 1 : There is no significant interaction effect between gender,

social class, and maternal attitude on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks.
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Statistically significant multivariate interaction effects were not

obtained among gender, social class, and maternal attitude (Wilks'

A = .72, F = 1.17, P < .21). Therefore, the hypothesis was accepted.

H : There is no significant interaction effect between age, gen-

der, social class, and maternal attitude on each of the sub-

stance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space

measurement conservation tasks.

Statistically significant multivariate interaction effects were not

obtained among age, gender, and maternal attitude ( Wilks' A = .81,

F = 0.96, P < .53). Therefore, the hypothesis was accepted.

Summary, interaction effects MANOVA. Of the 11 relative multi-

variate effects hypotheses for the 9 conservation variables tested, only 3

of the hypotheses indicated a significant interaction effect. Therefore, it

may be concluded that the interaction effects were not generally influential

in the testing of the main effects.

Main Effect

Hypothesis One

H : Children six or more years of age are significantly better

performers than children less than six years of age on each

of the substance, weight, continuous quantity, discontinuous

quantity, number, area, distance, length, and two-dimensional

space measurement conservation tasks.

The subjects of 6 or more years of age (mean age = 76 months, 21

days; N = 77) in two Korean kindergartens were compared on conservation

tasks with those less than 6 years of age (mean age = 61 months, 2 days;
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N = 123). It was expected that higher conservation task scores would be

found for the older age range than for the younger age range; the multi-

variate main effect for age was significant and the data indicated in Table

2 supports this hypothesis.

The results of the univariate ANOVA are indicated in Table 3.

Statistically significant multivariate effects were obtained for age (Wilks'

A = .34; F(11,154) = 26.70; P < .0001). The obtained univariate F scores

indicate that there is a significant difference between the two selected age

groups at the .001 level of confidence (see Table 3). Therefore, an age-

related developmental pattern does exist and the results shown in Tables 2

and 3 confirm that H ' should be accepted since the older Korean children

performed consistently better on each task than did the younger Korean

children. However, conservation of distance did not reach significance,

although older children had higher mean scores.

That conservation increases with age is an indirect confirmation of

the postulate that conservation develops sequentially. The probability of a

correct response on each of the subscales of the conservation tasks across

the two different age groups is shown in Figure 1. It is clear in this

display that the possibility of a correct response increases with age on

each of the conservation variables used in this study.

The number of responses for subjects at each age level indicating

conservation of tasks involving behavior and explanation are also shown in

Table 3. The univariate F scores for each age level indicate that the be-

havior and explanation means were significantly different for children of

six or more years of age. Consequently, the results indicate that behavior

indicating conservation and the ability to provide an explanation develops at

a relatively later age and the hypothesis was supported. In addition, the
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200 children were pooled and the distribution for each area of conservation

was normalized in order to rank them by their relative level of difficulty

(Table 4). The conservation of weight, length, and continuous quantity ap-

pear much more difficult. However, the conservation of distance and

two-dimensional space, particularly distance, appear easier than the other

areas of conservation.

Table 2. Conservation Task Performance, By Age Group.

Variable
Less Than 72 Months 72 Months or More
Mean SD Mean SD

Substance 1.12 3.47 3.93 4.57

Weight 0.48 2.11 2.64 4.37

Continuous Quantity 0.09 0.76 2.69 4.34

Discontinuous Quantity 0.58 2.09 2.76 4.66

Number 0.78 2.51 6.54 5.52

Area 0.39 1.99 3.50 4.90

Distance 9.92 3.09 10.24 2.93

Length 0.53 2.17 2.49 4.49

Two-dimensional Space 1.32 3.39 6.15 5.50

Behavior score 9.85 6.15 25.55 11.97

Explanation score 5.39 4.52 15.55 11.88
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Table 3. Total Conservation Tasks, MANOVA: Effect for Age.

Variable SS MS

Substance 372.18 372.18 31.78*

Weight 221.37 221.37 22.00*

Continuous Quantity 328.17 328.17 46.39*

Discontinuous Quantity 229.57 229.57 20.91*

Number 1533.23 1533.23 117.93*

Area 454.57 454.57 46.50*

Distance 7.09 7.09 0.85

Length 189.10 189.10 19.02*

Two-dimensional Space 1131.29 1131.29 81.68*

Behavior score 11771.62 11771.62 195.89*

Explanation score 4948.94 4948.94 102.30*

Notes: * = P < .001; df = 1,164



Table 4. Ranking of Conservation Tasks.

Rank Conservation Area Mean SD

1 Distance 10.05 3.03 84

2 Two-dimensional Space 3.18 4.92 27

3 Number 3.00 4.84 25

4 Substance 2.21 3.69 18

5 Area 1.59 3.74 13

6 Discontinuous Quantity 1.43 3.48 12

7 Weight 1.32 3.34 11

8 Length 1.29 3.39 11

9 Continuous Quantity 1.10 3.03 9
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Hypothesis Two

H2: Male subjects are significantly better performers than female

subjects on each of the substance, weight, continuous quantity,

discontinuous quantity, number, area, distance, length, and

two-dimensional space measurement conservation tasks.

The expectation for H2 was that male children would have higher

conservation test scores than female children. As may be seen in the data

in Table 5, there were no significant differences between males and fe-

males in this study, except for the conservation of number. Statistically

significant multivariate effects were not obtained for gender (Wilks'

A = .88; F (11,154) = 1.82; P < .054). The results of the F test are list-

ed in Table 6, indicating the distribution of subjects falling under each

conservation category according to sex. Most of the obtained univariate F

scores confirm that there is no significant difference between the two

genders among Korean kindergarten children. However, females were

better performers on the conservation of number (F = 4.32, P < .05) than

were males. Figure 2 displays the probability of a correct response on

each of the different subscales of the conservation tasks across the two

different gender groups.

The hypothesis that there will be significant association between

scores on the conservation tasks and different gender groups was not sup-

ported by the findings of this study. The number of conservation re-

sponses to tasks involving behavior and explanation by subjects according to

gender is also shown in Table 6. The behavior mean was not signifi-

cantly different from the explanation mean for male or female subjects.



Table 5. Conservation Task Performance, By Gender Group.

Variable
Male Female
Mean SD Mean SD

Substance 2.20 3.62 2.33 3.80

Weight 1.34 3.35 1.30 3.36

Continuous Quantity 1.37 3.42 0.77 2.44

Discontinuous Quantity 1.59 3.61 1.23 3.33

Number 2.53 4.57 3.60 5.13

Area 1.48 3.57 1.73 3.94

Distance 10.37 2.66 9.63 3.41

Length 1.59 3.70 0.93 2.97

Two-dimensional Space 3.57 5.17 2.73 4.60

Behavior score 16.51 12.70 15.26 10.37

Explanation score 9.61 10.39 8.97 8.52
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Table 6. Total Conservation Tasks, MANOVA: Effect for Gender.

Variable SS MS

Substance 0.04 0.04 0.004

Weight 0.11 0.11 0.01

Continuous Quantity 18.31 18.31 2.59

Discontinuous Quantity 6.49 6.49 0.59

Number 56.21 56.21 4.32*

Area 3.00 3.00 0.30

Distance 27.20 27.20 3.26

Length 21.66 21.66 2.17

Two-dimensional Space 35.16 35.16 2.53

Behavior score 76.66 76.66 1.27

Explanation score 20.70 20.70 0.42

Notes: * = P < .05; df = 1,164
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Hypothesis Three

H3: Children of families from a higher social class are signifi-

cantly better performers than the children of families from a

lower social class on each of the substance, weight, contin-

uous quantity, discontinuous quantity, number, area, distance,

length, and two-dimensional space measurement conservation

tasks.

Table 7 presents the response mean scores on the nine conservation

tasks for Korean children from social classes I, II, and III and Table 8

reflects the results of the univariate ANOVA. Statistically significant

multivariate effects were obtained for social class (Wilks' A = .57, F

(22,308) = 4.38, P < .0001). The univariate F scores obtained among the

three social classes indicate significant differences between them on six

of the subscales; the exceptions are weight, continuous quantity, and

discontinuous quantity.

A Student's Newman-Keuls test of the differences between the

means revealed that the differences between social classes I and II were

not significant for the Substance, Number, Area, and Length subscales;

conversely, the differences were significant for the Distance and Two-

dimensional Space subscales. Between social classes I and III, the differ-

ences between the means were significant on all of the subscales. The

same comparison between social classes II and III indicated significant dif-

ferences for the Substance, Number, and Two-dimensional Space tasks;

conversely, there were no significant differences for the Distance and

Length tasks. Though the difference on the Distance subscale was not
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significant, 80 percent of the children from Social Class I better under-

stood the conservation of distance than did children from Social Class II

(see Table 8).

The probability of a correct response to the conservation tasks is

displayed in Figure 3. In addition, a Student's Newman-Keuls test of the

differences between the behavior score means were not significant be-

tween children from social classes I and II. There were, however, sig-

nificant differences between the children from social classes I and III and

between the children from social classes II and III. The mean scores of

social classes I and II were both significantly higher than the mean scores

of social class III. Furthermore, there were significant explanation score

mean differences among the children from social classes I and II, I and

III, and II and III. Overall, the hypothesis that there will be significant

association between the scores on the conservation tasks and position with-

in the different social classes is supported by the findings of this study.
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Table 7. Conservation Task Performance, By Social Class.

Variable
S.C. I S.C. II S.C. III
Mean SD Mean SD Mean SD

Substance 2.84 4.07 3.18 4.30 0.87 2.12

Weight 1.42 3.53 1.93 3.84 0.71 2.59

Continuous
Quantity 1.83 3.74 1.56 3.56 0.12 1.03

Discontinuous
Quantity 2.33 4.17 1.56 3.86 0.59 2.13

Number 5.18 5.73 3.73 4.97 0.67 2.42

Area 3.35 5.01 1.84 3.81 0.00 0.00

Distance 11.23 2.46 9.27 3.54 9.78 2.69

Length 2.44 4.47 1.56 3.71 0.16 0.97

Two-dimensional
Space 6.50 5.60 3.78 4.92 0.08 0.69

Behavior score 21.96 12.63 18.92 12.28 8.60 4.42

Explanation
score 14.96 11.34 9.83 9.84 4.46 3.23
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Table 8. Total Conservation Tasks, MANOVA: Social Classes.

Variable SS MS F Group xi -x 2 Q

Substance 86.80 43.40 3.70a G1xG2 0.34 < 1.70

G1xG3 1.97 > 1.64

G2xG3 2.30 > 1.57

Weight 21.78 10.89 1.08

Continuous 27.54 13.77 1.94
Quantity

Discontinuous 26.06 13.03 1.18
Quantity

Number 173.96 86.98 6.69a G1xG2 1.45 < 1.79
G1xG3 4.51 > 1.73

G2xG3 3.06 > 1.68

Area 160.02 80.01 8.18c G1xG2 1.51 < 1.55
G1xG3 3.35 > 1.50

G2xG3 1.84 > 1.46

Distance 111.56 55.78 6.696 G1xG2 1.96 > 1.44
G1xG3 1.45 > 1.38
G2xG3 0.51 < 1.35

Length 86.35 43.17 4.34a G1xG2 0.88 < 1.28
G1xG3 2.28 > 1.24
G2xG3 1.40 < 1.48

Two-dimensional 751.02 375.50 27.10c G1xG2 2.72 > 1.85
Space G1xG3 6.42 > 1.79

G2xG3 3.70 > 1.74

Behavior 2197.63 1098.81 18.28c G1xG2 3.00 < 3.86
score G1xG3 13.36 > 3.73

G2xG3 10.32 > 3.63

Explanation 1467.82 733.91 15.17c G1xG2 5.13 > 3.46
score G1xG3 10.50 > 3.34

G2xG3 5.37 > 3.25

Notes: a = P < .05; b = P < .01; c = P < .001; df = 2,164
Gn = Group (n = 1, 2, or 3)
x1 -x2 = mean of Group 1 or 2 mean of Group 3
0 = Q test
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Hypothesis Four

H 4 : Children whose mothers are classified as "possessive" are

significantly better performers on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks than are subjects whose mothers are

classified as "dominant" or "ignoring."

This hypothesis, which tested the degree to which subjects would

reflect differing scores on conservation tasks in direct relation to their

mothers' attitudes, was based on the expectation that the children of pos-

sessive mothers would show higher conservation scores.

The data in Table 9 indicates that the children of mothers with

possessive attitudes obtained higher scores on conservation tasks. Statisti-

cally significant multivariate effects were not obtained for maternal atti-

tude (Wilks' A = .81, F = 1.48, P < .07). However, the obtained univar-

iate F scores, shown in Table 10, indicate that there is a significant dif-

ference between subjects with possessive, ignoring, and dominant mothers

on the Number, Area, and Length subscales. However, at the .05 level of

confidence significant differences were not apparent for the remaining

subscales, Substance, Weight, Continuous Quantity, Discontinuous Quantity,

Distance, and Two-dimensional Space.

A Student's Newman-Keuls (see Table 10) of the differences be-

tween the means revealed that was a significant difference between sub-

jects with possessive or dominant mothers and between subjects with pos-

sessive or ignoring mothers on the Number, Area, and Length subscales.
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Significant differences between the mean scores did not exist among sub-

jects with mothers who were either dominant or ignoring on the Number,

Area, and Length subscales. The nature of these findings indicates that

subjects with possessive mothers appeared to have been more effective in

achieving conservation tasks than were subjects with dominant or ignoring

mothers.

The probability of a correct response on each conservation task

subscale across subjects with either possessive, ignoring, or dominant

mothers is displayed in Figure 4. This graphic indicates that children who

are not dominated by their mothers tend to have higher conservation

scores; conversely, children whose mothers reported strongly dominating

attitudes tended to do poorly on conservation tasks.

The mean scores for behavior and explanation tasks for children

from families classified by differing maternal attitudes is presented in

Table 10. A Student's Newman-Keuls test of the difference between the

mean scores of subjects with differing maternal attitudes showed a sig-

nificant difference for subjects with possessive mothers compared to sub-

jects with either dominant or ignoring mothers on behavior and explanation

tasks.

The overall findings of this study support hypothesis four. Children

whose mothers were classified as "possessive" were significantly better

performers on the Number, Area, and Length subscales. However, statis-

tically significant multivariate effects were not obtained for maternal

attitude.
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Table 9. Conservation Task Performance, By Maternal Attitude.

Variable
Possessive Dominant Ignoring
Mean SD Mean SD Mean SD

Substance 2.61 4.13 1.74 3.14 2.00 3.38

Weight 1.45 3.53 0.68 2.20 1.93 4.10

Continuous
Quantity 1.54 3.74 0.53 1.84 0.93 2.54

Discontinuous
Quantity 1.87 3.95 0.72 2.59 1.46 3.42

Number 4.45 5.42 2.03 4.05 1.33 3.59

Area 2.71 4.56 0.58 2.35 0.67 2.63

Distance 10.19 3.04 9.82 3.31 10.06 2.64

Length 2.19 4.40 0.58 2.09 0.40 1.51

Two-dimensional
Space 4.39 5.46 2.03 4.05 2.26 4.29

Behavior
score 19.16 13.65 12.39 8.19 14.00 9.57

Explanation
score 12.30 12.09 6.43 5.12 7.06 5.87
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Table 10. Total Conservation Tasks, MANOVA: Maternal Attitude.

Variable SS MS F Group x 1 -x 2

Substance 6.79 3.39 0.29

Weight 33.47 16.73 1.66

Continuous 15.92 7.96 1.12

Quantity

Discontinuous 22.55 11.27 1.02

Quantity

Number 216.07 108.03 8.31c G1xG2 2.42 > 1.64
G1xG3 3.12 > 1.81

G2xG3 0.70 < 1.95

Area 114.92 57.46 5.87b G1xG2 2.13 > 1.42
G1xG3 2.04 > 1.57
G2xG3 0.09 < 1.69

Distance 0.21 0.10 0.01

Length 88.59 44.29 4.45° G1xG2 1.61 > 1.43
G1xG3 1.79 > 1.53

G2xG3 0.18 > 1.71

Two-dimensional 55.89 27.94 2.01
Space

Behavior 675.19 337.59 5.61b G1xG2 6.77 > 3.52
score G1xG3 5.16 > 3.89

G2xG3 1.61 < 4.20

Explanation 722.71 361.35 7.46b G1xG2 5.87 > 3.16
score G1xG3 5.24 > 3.49

G2xG3 0.63 < 3.77

Notes: ° = P < .05; b = P < .01; c = P < .001; df = 2,164
Gn = Group (n = 1, 2, or 3)
x, -x2 = mean of Group 1 or 2 - mean of Group 3
Q = Q test
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CHAPTER V

DISCUSSION OF THE FINDINGS

There is a strong degree of similarity between the results of this

study and the findings of prior research presented in Chapter II. Most of

the hypotheses of this study have been supported by an analysis of the

data. In some cases, where predictions were made regarding several sub-

groups, only a single aspect of the main effect hypothesis was not con-

firmed. Consequently, it is concluded that in general the findings of this

study support the basic assumptions upon which the main effect hypotheses

were based and in some cases suggest directions for further research.

Furthermore, the conservation tasks assessed in this study were affected

by the ages of the subjects, the social classes of the subject's families,

and the maternal attitudes displayed toward the subjects.

Main Effect

Hypothesis One

The results of this study are in solid agreement with the predicted

outcomes: older children attained higher mean scores than did younger

children (Wilks' A = .34, F = 26.70, P < .0001). Since Piaget (1952)

stated that 75 percent of all children grasp the concepts of conservation of

number, mass, and continuous quantity between 7 and 8 years of age, this

percentage was adopted as the criterion for the subjects used in this study.
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These children exceeded the 75 percent criterion only on the conservation

of distance task and the results indicate that the conservation of two-

dimensional space, number, substance, area, discontinuous quantity, weight,

length, and continuous quantity can not be shown to develop in Korean

children younger than seven years of age. Generally, then, this study

strongly supports Piaget's sequential development theory and is in agree-

ment with Piaget's conclusion that children demonstrate the concept of con-

servation more frequently as their age increases. Specifically, Piaget

concluded that the conservation of number and quantity are not usually

operative until the age of six or seven and that nearly all four-year old

children were in the earlier stages of conservation. More recent investi-

gations (Elkind, 1961a; Hood, 1962; Rothenberg, 1969; Wohlwill & Lowe,

1962) have demonstrated that conservation is not commonly operative until

at least the age of six and that the conservation of substance, continuous

quantity, weight, length, number, distance, area, two-dimensional space, and

discontinuous quantity develop about the age of seven or eight years. In

brief, Korean kindergarten children in Seoul indicated the development of

conservation abilities with increasing age in agreement with Piaget's theory

and other prior findings.

The issue of the sequence of development of various types of con-

servation tasks was addressed by Piaget (1969), Flavell (1963), and Gold-

schmid (1967). Piaget reported that the conservation of continuous quantity

and matter developed earlier than the conservation of area, weight, dis-

tance, and volume. Goldschmid found that, in general, the conservation of

length and distance were more difficult tasks than others. This sequence

was not observed in this study. Rather, performance of the conservation

of distance task was clearly superior to other forms of conservation, both
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for children six or more years of age and for those less than six years

of age. It may be argued that Korean children have more experience than

Western children in direct distancing concepts, since they always walk to

school and engage in children games (yut, gonggi, or rubber string play)

which require knowledge of the concept of distance.

In some respects Uzgiris (1964) found that performance varied with

changes in stimulus materials for several conservation tasks (substance,

weight, and volume) and suggested that past experiences may account for

discrepancies in the sequence of development of conservation as advanced

by the Geneva school. Furthermore, Price-Williams et al. (1969) reported

that children from pottery-making families in Mexico conserved matter

tasks using clay at earlier ages than did children from similar, non-pot-

tery making families.

Although Piaget did not focus on the effects of specific environ-

mental variables on development, he did not deny their importance, as had

sometimes been suggested (Wohlwill & Lowe, 1962), but described the

schemata as evolving and differentiating in contact with the environment.

Encounters with the environment are thought to be desirable and necessary,

except that the internal satisfaction of recognition or the confirmation of

an expectation is substituted for external reward. It may well be that

when a schema is developing, specific contrasts with the environment will

lead it to accommodate more in certain areas than in others, producing sit-

uational specificity with respect to individual past experiences. However,

after a certain number or a certain variety of encounters, a schema may

develop independence and start to be applied universally. This leads to the

expectation that schema would be in a greater state of flux while develop-

ing, showing situational specificity, but once they are consolidated, the sit-
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uational variability would be expected to disappear. Thus, these data sug-

gest that the sequence of development of conservation is both a function of

the stimulus materials used and the general level of familiarity with the

problem. Individual past experience may well underlie situational differ-

ences and account for the observed inconsistency across the various mate-

rials.

A Korean-American comparison. Prior to valid cross-cultural com-

parisons in studies such as this, it is essential to have common ground in

the nature of the tasks and categorization criteria. As most of the mater-

ials in this study were adapted from Goldschmid (1967), a segment of his

results will be used to comparatively analyze the results of this study.

Since Goldschmid's study included both normal and emotionally disturbed

children and the present study used only normal Korean kindergarteners,

for comparative purposes the Goldschmid data for emotionally disturbed

children were dropped. The mean ages for subjects in the two studies

are comparable (M = 6.7 [Goldschmid]; M = 6.4 [Kim]). The instruments

and testing procedures used in both studies are the same except for the

necessity of a Korean-to-English translation. Both studies were conducted

in urban settings and involved subjects from upper, middle, and lower soc-

ial classes.

The percentage of Goldschmid's subjects conserving substance,

weight, continuous quantity, discontinuous quantity, and length were, re-

spectively, 64, 43, 47, 57, and 68, which were strikingly higher than the

corresponding results of this study (33, 14, 23, 25, and 22). However, in

the distance and two-dimensional space tasks, the 25 and 38 percent of

Goldschmid's subjects who were successful were markedly lower than the

corresponding results of this study (85 and 52 percent). The results of
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the number and area tasks in Goldschmid's study, 51 and 32 percent, were

similar to the corresponding results of this study.

In some respects the subjects' behavior results in the present inves-

tigation, 47 percent, may be compared to the results in Goldschmid's study,

51 percent. Goldschmid's percentage for explanation scores was 38 per-

cent, which is considerably higher than the 29 percent recorded for this

study.

The question is why are Korean kindergarten children lagging behind

the American children of Goldschmid's study? The explanation score data

shows that the Korean child is not accustomed to expressing and maintain-

ing his or her own opinion. Relations among family members are not

based on the concept of equality, but are strictly hierarchical. The funda-

mental ethical ideals of Confucian philosophy are summed up in the so-

called Three Principles and Five Rules. These moral rules purport to re-

gulate the conduct between superiors and inferiors and personal relations

are conceived in terms of hierarchical order, not in terms of egalitarian

love. One maxim of this culture has it that "inferiors have mouths but no

words." The result of this Confucian influence is that Korean people on

one hand develop authoritarian attitudes and on the other fail to develop as

self-reliant individuals (Paik, 1968). Although in many aspects urban

family life has been changing in Korea, this is not clearly manifested in

parental interest in the development of pre-school children. They are not

recognized as independent individuals and are raised in the repressive tra-

ditional patterns of socialization by the family. In Korean culture children

are brought up to regard their teachers as "masters" who must be re-

spected and at all times admired. The result is that children rarely
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question the expositions or the expertise of teachers and tend to learn their

subject matter by rote.

It is arguable that learning styles engendered by master-disciple re-

lationships are not conducive to active responses to problem situations or

the "constructionist" way of thinking. It has been demonstrated by various

investigations (Dasen, 1974; Greenfield, 1966) that cultural traditions and

the conventions of a given society can influence and even determine chil-

dren's responses on the cognitive tasks of conservation. Greenfield men-

tioned the prevalence of belief among illiterate Wolof children that the ex-

perimenter was capable of changing the quantity of water through magical

means. These researchers have alerted us to the very real problem of

perceptions and interpretations given by children to the probing questions of

the investigators. Children's responses, therefore, may not reflect their

true competencies (i.e., cognitive abilities), but might rather demonstrate

their ability to please the person in authority, particularly in traditional

cultures which value authoritarian relationships. This path, it would seem,

has demonstrated that Korean children do not show conservation progress

comparable to American children when the testing methods do not call for

explanatory remarks by the Korean kindergarten children.

Hypothesis Two

The hypothesis was rejected (Wilks' A = .88, F = 1.82, P < .054).

Surprisingly, the results of this study revealed no significant gender dif-

ferences in the conservation of substance, weight, continuous quantity, dis-

continuous quantity, area, distance, length, or two-dimensional space.

Moreover, the results of this study indicate that female children performed

significantly better than male children on the conservation of number.
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Brekke and Williams (1973) found that girls performed at higher levels

of conservation operativity on substance tasks, which is supported by the

evidence of the present study. It is generally accepted that Korean girls

are allowed much more role play than boys. Moreover, most mothers en-

courage girls to play with manipulative toys and to play quietly. Boys, in

contrast, are encouraged to engage in active play. However, these findings

do not contradict other studies based on Piaget's work which have shown

gender differences to be insignificant (Braine, 1959; Danzinger, 1957; Dod-

well, 1962; Kooistra, 1964). The only important contrast was Gold-

schmid's (1967) study, which indicated that boys performed significantly

better than girls on the conservation of substance and discontinuous quan-

tity.

It is generally accepted that Korean boys are allowed greater free-

dom of exploration and play than girls. The preference for male children

is characteristic of Korean culture and mothers emphasize employment and

advanced education for boys and marriage for girls. This is why it was

predicted that male children will perform better than female children on

the conservation tasks. It may be that in the present study the material

used was equally familiar to both genders. It also may be that culture

does not make its impact known until later childhood and, therefore, there

are not as many differences at younger ages. However, the great major-

ity of the studies on conservation either have not approached the problem

of gender differences or have reported a lack of evidence to show that it

influences conservation abilities.
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Hypothesis Three

The hypothesis was retained (Wilks' A = .57, F = 4.58, P < .0001).

The findings of this study reveal similarities and differences in the cog-

nitive performance of children from social class I, II, and III families.

On the conservation of distance and weight, univariate F tests showed no

statistical difference in the performance of Korean children from social

classes II and III. This was also true of children from social classes I

and II with respect to the conservation of substance, continuous quantity,

discontinuous quantity, number, and length. However, there was a signifi-

cant difference in the performance of Korean children from social classes

I and III on the conservation of substance, continuous quantity, discontinuous

quantity, number, area, length, and two-dimensional space.

There was also a significant difference in the performance of six-

year olds on all conservation tasks which favored children from the

upper-middle class families. Overall, the results of this study suggest

strong support for the third hypothesis. Children from the lowest social

class progressed at a slower pace in conservation tasks than did children

from upper-middle class families. These findings support those of Almy

et al. (1966) and Sigel (1966) concerning differences between children of

two social classes. Individuals of high status tend to be in good health and

to be substantially engaged in a supportive environment. Thus, they tend to

maintain cognitive competence. Furthermore, mothers in social class III

were more often dominant parents than were mothers in social classes I

and II. The fact that 80 percent of the Korean children from social class

III families could conserve distance earlier than Piagetian norms, suggests
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that certain stimuli in the environment accelerated the development of this

dimension of conservation, irrespective of social class influences.

Hypothesis Four

This hypothesis were conditionally supported by the findings of this

study (Wilks' k = .81, F = 1.48, P < .07). However, in point of fact the

conservation scores of children with possessive mothers were significantly

higher than those with ignoring or dominant parents on the Number, Area,

and Length subscales. The scores of children with ignoring mothers were

also higher than those with dominant mothers, but not to a statistically sig-

nificant degree. Piaget's (1951) views with regard to the indissolubility

of cognition and affective life contribute to an understanding of the rela-

tions discovered in this study. He asserted that "affect life, like intel-

lectual life, is a continual adaptation, and the two are not only parallel but

interdependent, since feeling expresses the interest and value given to ac-

tions of which intelligence provides the structure" (p. 205). A previous

study (Goldschmid, 1%7) indicated the possibility that emotionally unstable

or disturbed children develop conservation later than normal children of the

same age, suggesting that disruptive personality characteristics may delay

cognitive development.

Starting with the effect of the home environment, a number of

mother-child interactions and child-rearing practices affect the cognitive

development of children. Bing (1963) concluded from her study that some

of the antecedents of high spatial and numerical abilities included opportu-

nity and freedom of exploration and permissiveness for object experimen-

tation. Moreover, overanxious discipline and excessive control were sug-

gested as factors contributing to low non-verbal ability in children.
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As concerns the relation between cognitive and social variables,

there are undoubtedly environmental conditions which serve either to en-

hance or inhibit development of the child's cognitive structures. In this

study, it was found that children who are not dominated by their mothers

tend to have higher scores on the conservation of number, area, and length.

Children whose mothers expressed dominant attitudes tended to do poorly

on the conservation tasks. The results obtained in the present investi-

gation lend empirical support to the theoretical and clinical conviction that

maternal attitudes play a crucial role in the development of the child's

conservation skills.

Interactive Effects

Hypotheses 5 and 9 through 15 were accepted. Though there were

in several instances measurable differences in the conservation scores of

the subjects of this study, particularly in the case of the three and four-

way MANOVA procedures for the interactive effects of age, gender, social

class, and maternal attitude, they were not found to be statistically sig-

nificant differences. In the absence of extensive prior research in this

area, there were obvious difficulties in predicting the significance of these

variables, in defining suitable criteria for the evaluation of conservation

development, and in evaluating the findings regarding the interactive effects

of these independent variables. This study has not demonstrated that the

interactive effects of age, gender, social class, or maternal attitude have

any measurable influence on children's conservation task scores. How-

ever, it would be useful if future research was directed at further delin-

eation of their interactive effect upon cognitive development.
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Hypothesis Six

This hypothesis was rejected. There was a significant interactive

effect between age and social class for the Weight, Number, Area, and

Two-dimensional Space subscales, suggesting that age and social class in-

fluence conservation task performance. Nelson (1980) found that five-

year old children from the middle and lower class groups reflected no ob-

vious differentiations on conservation tests, but that at six years of age

there was a significant difference in the conservation of number, mass,

and continuous quantity which favored children from middle income fami-

lies. From these results and from the results of this study it is indicated

that age and social class have an important bearing on conservation task

performance. These results also suggest that the lack of significant dif-

ferences in the performances of children less than six years old points at

preschool experiences and multimedia exposure as common stimulants to

learning.

Hypothesis Seven

The hypothesis was rejected. There was a significant interactive

effect between age and maternal attitude on the Number, Area, Length, and

Two-dimensional Space subscales. Age dependence has become a variable

of recent concern. Variations in the consequences of parental practices,

as a function of the child's age level at the time the practices are intro-

duced, have been termed the "sleeper effect" by Kagan and Moss (1962).

The evidence presented has postulated periods in the child's development

when a particular practice may be more effective in shaping later cogni-

tive development than the "optimum age" previously thought to be the sig-
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nificant for the development of cognitive skills. In any case, the findings

of this study support the prior findings of Kagan and Moss.

Hypothesis Eight

The hypothesis was not accepted. Gender differences were found

to be related to the performance of conservation tasks by children from

different social classes. However, none of the individual conservation

tasks revealed a significant interaction between gender and social class.

The overall results reinforce the generally accepted theory that there is a

relationship between gender and social class, showing that children from

each social class developed differential according to gender. These find-

ings are in contradiction to those of Nelson (1974), which determined that

conservation task performance was not gender related so far as the chil-

dren of lower and middle income families were concerned.

Summary

The most general conclusion that may be derived from the results

of this study is that there are major differences in the rate of acquisition

of conservation skills between children of different social class back-

grounds, maternal attitudes, and age. One of the major purposes of this

study was to obtain data regarding influences on conservation development

in Korea; the other was to compare Korean and Western patterns of devel-

opment. Not surprisingly, since the same results have been obtained in the

United States and in many other national/cultural groups, the older, upper

social scale children and those with possessive maternal attitudes scored

higher on conservation tasks.



89

Despite substantial cultural differences, the present data support the

existence of the developmental sequence described in Piagetian stages in

Korea as well as in Western cultures. From the evidence of this study,

social class background would seem to be the variable most closely related

to conservation performance differences, followed by maternal attitude.

Gender was not found to be related to the cognitive development of Korean

kindergarten children. There were, however, some cultural differences.
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CHAPTER VI

SUMMARY, CONCLUSIONS, AND IMPLICATIONS

Summary

The purpose of this study was to investigate whether the conserva-

tion of substance, weight, continuous quantity, discontinuous quantity, num-

ber, area, distance, length, and two-dimensional space are developed in se-

quence in the acquisition of conservation operations. The specific objec-

tives of this study were to determine: (1) an age difference in the ability

of five to six-year old children in the performance of conservation tasks,

(2) if there are significant differences between the performances of boys

and girls on conservation tasks, (3) if there are significant differences

between three socioeconomic groups on the conservation tasks, and (4) if

there are conservation task performance differences in the abilities of

children who experience different maternal attitudes.

The population sample which provided the data for this study was

composed of Korean kindergarten children and their families in Seoul, Ko-

rea, from which sample data were obtained on 200 subjects. The data in-

dices used were: (1) scores on the Conservation Concept Diagnostic Kit,

(2) scores on the U.S.C. Parent Attitude Survey, (3) scores on an index

of social class position prepared for this study, (4) the gender of the

subjects, and (5) the age of the subjects.
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The subjects were assigned to categories on the basis of their

mothers' attitudes, their gender, age, and social class position. The sam-

ple was composed of 109 boys (55 percent) and 91 girls (45 percent).

The percentages of subjects designated by the maternal attitude variable

were possessive attitude, 46.5 percent, dominant attitude, 31 percent, and

ignoring attitude, 22.5 percent. The percentages of subjects designated by

socioeconomic class were social class I, 30 percent, social class II, 32

percent, and social class III, 38 percent. With respect to age, 61 percent

of the subjects were less than 72 months old and 39 percent were 72 or

more months old.

The statistical analyses of the proposed hypotheses were calculated

on the Oregon State University Cyber computer, using the SPSSX program.

The hypotheses set forth for the effects of age, gender, social class, and

maternal attitude on conservation tasks were tested with a multivariate

analysis of variance (MANOVA). In order to control for possible statisti-

cal dependencies among the nine dependent variables, data were analyzed

using a 2 x (age) x 2 (gender) x 3 (social class) x 3 (maternal attitude)

MANOVA. Multiple comparisons were calculated at the .05 level, using

Student's Newman-Keuls procedure. The hypotheses were tested as fol-

lows:

H' : Children six or more years of age are significantly better

performers than children less than six years of age on each

of the substance, weight, continuous quantity, discontinuous

quantity, number, area, distance, length, and two-dimensional

space measurement conservation tasks.

H 2 : Male subjects are significantly better performers than female

subjects on each of the substance, weight, continuous quantity,
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discontinuous quantity, number, area, distance, length, and

two-dimensional space measurement conservation tasks.

H ' : Children of families from a higher social class are signifi-

cantly better performers than the children of families from a

lower social class on each of the substance, weight, contin-

uous quantity, discontinuous quantity, number, area, distance,

length, and two-dimensional space measurement conservation

tasks.

H ' : Children whose mothers are classified as "possessive" are

significantly better performers on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks than are subjects whose mothers are

classified as "dominant" or "ignoring."

H 5 : There is no significant interaction effect between age and

gender on each of the substance, weight, continuous quantity,

discontinuous quantity, number, area, distance, length, and

two-dimensional space measurement conservation tasks.

H 6 : There is no significant interaction effect between age and so-

cial class on each of the substance, weight, continuous quan-

tity, discontinuous quantity, number, area, distance, length, and

two-dimensional space measurement conservation tasks.

H ' : There is no significant interaction effect between age and

maternal attitude on each of the substance, weight, continuous

quantity, discontinuous quantity, number, area, distance, length,

and two-dimensional space measurement conservation tasks.
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H 8 : There is no significant interaction effect between gender and

social class on each of the substance, weight, continuous

quantity, discontinuous quantity, number, area, distance, length,

and two-dimensional space measurement conservation tasks.

H9: There is no significant interaction effect between gender and

maternal attitude on each of the substance, weight, continuous

quantity, discontinuous quantity, number, area, distance, length,

and two-dimensional space measurement conservation tasks.

H": There is no significant interaction effect between social

class and maternal attitude on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

H": There is no significant interaction effect between age, gen-

der, and social class on each of the substance, weight, con-

tinuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

H 1 : There is no significant interaction effect between age, gen-

der, and maternal attitude on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-

tance, length, and two-dimensional space measurement conser-

vation tasks.

H 1 : There is no significant interaction effect between age, social

class, and maternal attitude on each of the substance, weight,

continuous quantity, discontinuous quantity, number, area, dis-
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tance, length, and two-dimensional space measurement conser-

vation tasks.

H ' : There is no significant interaction effect between gender,

social class, and maternal attitude on each of the substance,

weight, continuous quantity, discontinuous quantity, number,

area, distance, length, and two-dimensional space measure-

ment conservation tasks.

H' : There is no significant interaction effect between age, gen-

der, social class, and maternal attitude on each of the sub-

stance, weight, continuous quantity, discontinuous quantity,

number, area, distance, length, and two-dimensional space

measurement conservation tasks.

The results of the tests of the above hypotheses were as follows:

Hypothesis 1: The results of this study provided support for the

hypothesis. The findings clearly indicated that the older group did consis-

tently better on each task than did the younger group, thus indicating there

was an age-related developmental pattern. Children six or more years of

age demonstrated the attainment of the number concept in over half of

their responses and both groups of subjects appeared to show a general

understanding of the conservation of distance.

Hypothesis 2: The results of this study failed to support this hy-

pothesis, finding no significant difference in conservation task perfor-

mance on the basis of gender. Therefore, it appears that the development

of cognition in children is not related to gender.

Hypothesis 3: The results of this study supported this hypothesis.

The scores on conservation tasks were found to differ significantly among

social classes I, II, and III.
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Hypothesis 4: The results of this study provided support for this

hypothesis. The children of mothers with a possessive attitude toward

their children obtained higher conservation task scores.

Hypothesis 5: The results of this study supported this hypothesis.

There appeared to be no interaction effect between age and gender on the

nine conservation tasks.

Hypothesis 6: The results of this study failed to support this hy-

pothesis. There was a significant interaction effect between age and so-

cial class on the Weight, Number, Area and Two-dimensional Space sub-

scales. These findings suggest that there is an interaction effect between

age and social class on conservation tasks.

Hypothesis 7: The hypothesis was rejected. There was a signifi-

cant interaction effect between age and maternal attitude on the Number,

Area, Length, and Two-dimensional Space subscales.

Hypothesis 8: The results of this study provide support for this

hypothesis. There was no significant interaction effect between gender

and social class.

Hypothesis 9: This hypothesis was retained. There was no sig-

nificant interaction effect between gender and maternal attitude on any of

the nine conservation tasks.

Hypothesis 10: The results of this study provided support for this

hypothesis. There was no significant interaction effect between social

class and maternal attitude.

Hypothesis 11: The hypothesis was retained. There was no sig-

nificant interaction effect between age, gender, and social class.

Hypothesis 12: The hypothesis was retained. There was no sig-

nificant interaction effect between age, gender, and maternal attitude.
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Hypothesis 13: The hypothesis was retained. There was no sig-

nificant interaction effect between gender, social class, and maternal atti-

tude.

Hypothesis 14: The hypothesis was retained. There was no sig-

nificant interaction effect between age, social class, and maternal attitude.

Hypothesis 15: The hypothesis was retained. There was no sig-

nificant interaction effect between age, gender, social class, and maternal

attitude.

Conclusions

The results of this study do not challenge Piaget's age-dependent

theory of cognitive development, but they do demonstrate significant indi-

vidual differences in conservation within a given age group. The particu-

lar relationships that were found suggest that specific environmental as-

pects coexist with conservation and are likely to foster its development.

The results of this study have indicated the following:

1. The differential growth rate of the conservation of length,

weight, and continuous quantity, as suggested in other studies,

is confirmed. The ranking of the relative ease of the con-

servation of distance and two-dimensional space indicated in

this study, is not in agreement with prior research. Specifi-

cally, the conservation of distance is developed earlier than

the age of seven for most Korean children. Individual past

experiences may well underlie situational differences.

2. There is a significant relationship among different conservation

tasks and the total conservation score, confirming the under-

lying cognitive construct or the schema of conservation.
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However, findings that the ability to explain develops later

than the ability to conserve are of particular interest. This

finding is in opposition to Piaget's contention that children's

behavior and explanations may be used interchangeably as

signs of conservation or nonconservation.

3. Age clearly differentiates the subjects with respect to their

level of conservation. Older subjects consistently performed

at a higher level than younger subjects, a finding which sub-

stantiates Piaget's theory of age-related cognitive develop-

ment. The measures tested exhibited a developmental pro-

gression of performance scores across age in accordance

with Piaget's theory of cognitive development.

4. The findings failed to reveal gender differences in conservation

task performance. However, the results indicated that gen-

der differences are related to the conservation of number.

The lack of significant gender differentiation supports

related Piagetian research.

5. There was a significant difference in the performance of chil-

dren on all conservation tasks which favored children from

upper and middle class families. Therefore, differences

found between the lower and middle class children are likely

due to differences in their environment.

6. The subjects of mothers with possessive attitude had higher

conservation scores. The results obtained in this investi-

gation lend empirical support to the theoretical and clinical

conviction that parent attitudes play a crucial role in the

cognitive development of the child.
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7. There was a significant interaction effect between age and so-

cial class, which may be an indication of a relationship be-

tween age and social class in determining the development of

cognitive functions. The effects of socioeconomic variables

appear to be cumulative and in this study were not apparent

until the child had attained a chronological age of six-years

or more.

8. There was a significant interaction effect between age and ma-

ternal attitude, suggesting that there may be critical periods

in the development of a child when a particular practice may

be more effective in shaping later cognitive development.

9. There was a significant interaction effect between gender and

social class. The results indicate that children from each

social class developed differentially according to gender.

Implications

Since this investigation has failed to signal any departures in

knowledge concerning cognitive development and has supported theories

advanced in prior research, further study is needed where there may be

greater control exercised over some of the independent variables, e.g., in

the extreme groups of the age, social class, and maternal attitude vari-

ables. Furthermore, data should be gathered on the degree of assimilation

and on language dominance. With such controls, the nature of the relation-

ship between neo-Piagetian measures and traditional measures of capacity

and achievement, and the influence of the former variables on the relation-

ship, could be assessed with greater precision.
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Second, additional research is needed to determine the reliability of

the order of acquisition posited in this study. Why, for instance, have

Korean children so clearly indicated early acquisition of the conservation

of distance, when studies of other cultures have confirmed that distance

was a concept more difficult to acquire than others? Additional research

should counterbalance the order of presentation and use a control group of

Korean children matched with the children of the same age from the dom-

inant Western culture to test the order of acquisition.

Finally, it is hoped that future research will serve to explicate the

experiential conditions responsible for the development of conservation and,

in general, contribute to the development of a comprehensive theory of

maturation through the clarification of the relations among different facets

of child development.
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Appendix A

U. S. C. Parent Attitude Survey

Dear Mother:

108

We are enclosing a survey for the purpose of doctoral research study at
Oregon State University in the United States.

Our research is concerned with maternal attitudes toward children and
this survey will be used only for the purposes of doctoral research.
Please complete the questionnaire. This survey is intended only for the
use of the mother.

Please read each of the statements below. Rate each statement as to
whether you strongly agree, mildly agree, mildly disagree, or strongly
disagree. There are no right or wrong answers, so answer according to
your own convictions. Work as rapidly as you can read. Give your first
reaction. If you read and reread the statements it tends to be confus-
ing. Please indicate your rating on each item using the scale below.

4--Strongly Agree
3--Mildly Agree
2--Mildly Disagree
1--Strongly Disagree

1. Parents should sacrifice everything for their children.

2. Quiet children are much nicer than little chatter boxes.

3. Babies are more fun for parents than older children are.

4. Children should be taught the value of money early.

5. Children should not be coaxed or petted into obedience.

6. Children should not annoy their parents with their unimportant
problems.

7. Parents should supervise a child's selection of playmates very
carefully.

8. A good way to discipline a child is to cut down his allowance.

9. A child should never keep a secret from his parents.
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10. Parents should never enter a child's room without permission.

11. Children should have as much freedom as their parents allow them-
selves.

12. A child should be taught that his parents always know what is
best.

13. A child should always love his parents above everyone else.

14. When they can't have their own way, children usually try to bar-
gain or reason with parents.

15. Children who fight with their brothers and sisters are generally a
source of great irritation and annoyance to their parents.

16. A child should not plan to enter any occupation his parents don't
approve of.

17. A child should have strict discipline in order to develop a fine
strong character.

18. The mother rather than the father should be responsible for disci-
pline.

19. Independent and mature children are less lovable than those chil-
dren who openly and obviously want and need their parents.

20. Jealousy is just a sign of selfishness.

21. No one should expect a child to respect parents who nag and scold.

22. A child should be shamed into obedience if he won't listen to rea-
son.

23. It is important for children to have some kind of religious up-
bringing.

24. Parents are generally too busy to answer all a child's questions.

25. It is best to give children the impression that parents have no
faults.

26. No child should ever set his will against that of his parents.

27. Children should not be punished for disobedience.

28. Strict discipline weakens a child's personality.

29. Children should always be loyal to their parents above anyone
else.
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30. Children should not be punished for doing anything they have seen
their parents do.

31. Children should be allowed to do as they please.

32. Children need some of the natural meanness taken out of them.

33. Children should be "babied" until they are several years old.

34. A good way to discipline a child is to tell him his parents won't
love him any more if he is bad.

35. A child should have strict discipline in order to develop a fine,
strong character.

36. Children should be forbidden to play with youngsters whom their
parents do not approve of.

37. Severe discipline is essential in the training of children.

38. Children have the right to play with whomever they like.

39. Parents cannot help it if their children are naughty.

40. Children should be allowed to go to any Sunday School their
friends go to.

41. A child should feel a deep sense of obligation always to act in
accord with the wishes of his parents.

42. Children who are gentlemanly or ladylike are preferable to those
who are tomboys or "regular guys."

43. The weaning of a child from the emotional ties to its parents be-
gins at birth.

44. Children should not be required to take orders from parents.

45. Children should not interrupt adult conversation.

46. The most important consideration in planning the activities of the
home should be the needs and interests of children.

47. Children resent discipline.

48. Children should not be permitted to play with youngsters from the
"wrong side of the tracks."

49. When the parent speaks, the child should obey.

50. Mild discipline is best.

51. The best child is one who shows lots of affection for his mother.
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52. It is better for children to play at home than to visit other
children.

53. Most children should have more discipline than they get.

54. A child should do what he is told to do, without stopping to argue
about it.

55. A parent should see to it that his child plays only with the right
kind of children.

56. Parents should always have complete control over the actions of
their children.

57. A child should always believe what his parents tell him.

58. Children should fear their parents to some degree.

59. Children should usually be allowed to have their own way.

60. A good whipping now and then never hurt any child.

61. Children who readily accept authority are much nicer than those
who try to be dominant themselves.

62. A child should always accept the decision of his parents.

63. In the long run it is better, after all, for a child to be kept
fairly close to his mother's apron strings.

64. The children who make the best adults are those who obey all the
time.

65. Children should be allowed to manage their affairs with little su-
pervision from adults.

66. The child should not question the commands of his parents.

67. Children should give their parents unquestioning obedience.

68. Children should be trained from the cradle in habits of indepen-
dent though and action.

69. A child should be punished for contradicting his parents.

70. Children should do nothing without the consent of their parents.

71. A child should be seen and not heard.



Child's age (birth date)

Parents' age: father

Parents' occupation:

father

Parents' monthly income

mother

mother

Child's sex (female, male)

The last grade that father finished in school was
a) 6th grade
b) 7th grade
c) 8th grade
d) 9th grade
e) 10th grade
f) 11th grade
g) 12th grade
h) 1st year college
i) 2nd year college
j) 3rd year college
k) college graduate
1) graduate school or professional training
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Appendix B

Sample Description, Social Class, Age, Maternal

Attitude, and Gender Groups

Soc

72BMFMFMFMFMFMFT
Cl I
72U

Soc Cl II
72B 72U

Soc Cl III
72B 72U PA

Possessive 37 34 22

15 22 18 16 22 0 93

10 5 14 8 6 12 6 10 14 8 0 0

Dominant 11 20 31

5 6 11 9 25 6 62

4 1 2 4 5 6 3 6 15 10 2 4

Ignoring 11 11 23

5 6 5 6 17 6 45

4 1 3 3 2 3 4 2 11 6 4 2

Totals 59 65 76

M F M F M F

Gender Totals: 37 22 26 39 46 30

B U B U B U

Age Totals: 25 34 34 31 64 12

Notes:

B = below 72 months of age
U = 72 or more months of age
M = Male
F = Female
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Appendix C

Conservation Concept Diagnostic Kit

CONCEPT ASSESSMENT KIT-CONSERVATION

Marcel L. Goldschmio and Peter M. Barmier

RECORDING FORM

SCORES

Ink Behavior I Explanation ! Total !

A

NAME DATE 0

DATE OF BIRTH AGE SEX E

SCHOOL GRADE
F

EXAMINER
Total

COMMENTS

(A) SUBSTANCE

114

I. equal bads Wake two equal balls of play doh 'each 3 oz., sayings

0 0
a

If the sumer says they are both the same. go on to

If the subject says one ball is larger. say

Continue to adjust the two nails until the subject says
they are the same.

Here are two balls of play doh. There is the
same amount of play doh in each ball,
They are both alike. Is there as much
play doh in this ball as in that one. or
does one have more?

Let's make them the same. I am taking a
little bit away from this one and adding it
to that one.

Now, is there as much play dolt in this one
as in that one?

II ball vs botdog Rod one hall into a hotdog (6 inches tong - use
'vier,. saving:

When tinished. ask.

necorid aria ask.

Record.

Now watch whet I do. See. I am making this
ball into a hotdog.

Now, is there as much play doh in this one,
as in that one, or does one have more?

Why?

Same

a has more 7.

h not more 7

n' pancake

a

Make the tight bail into a pancake. Flatten the ball
until the diameter is 4 inches use ruler!. saying:

When finished, ask:
I Do miaow the subtect to pick up the

bail or pancake!

Record, and ask:

Recorrl

Watch what I am doing. See. I am making
one of the balls into a pancake.

Now. is there as much play doh in this one,
as in that one. or does one have more?

Why?

Same C
a has more r"I
b has more C !
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IV ball Ys.? Wake the newt ball into 5 little balls of approximaretv
little balls the same size. and arrange them in a circle. savour

When finished. ask:

Watch what I am doing. I am going to make
little balls out of thu bell.

Now, is there as much play doh in this one

Same

a has more0,00
(Do not ailow the subject to pick up the balls.) as m that one? ! b has more

C
Record, and ask: Why?

E

Record.

(B) WEIGHT

ITEM DIRECTIONS VERBAL INSTRUCTIONS RESPONSE , SCORE 1

I

I. 2 equal bails Make two equal balls of play dolt (each 3 oz..). saving- Hate &se two bells of play doh. One ball is
as bevy se the Mbar bell.

1.

S

0 Give the bads ro the dull. and say.-

(Be sure that the subtect pieta up the balls
and weighs them in his hands.)

Is one ball as beery as the other. or is one
ball heevier than the other?

E
If the child says they weigh the same. sro on to (II).

If the subject says one weighs MOM say: Let's mate them the rose. I on tatting a
little bit away from this one and adding
it to that ow.

Give balls back to =Meet and ask:
Continue to odium the two balls until he says they

weigh the same

Now are they the same? Is one ball se
tummy r the other?

3. ball vs. pancake Make the net ball trim a pancake. flatten the ball
until the diameter is 4 inches use /Win saymr Watch what I am doing. See. I on maim;

one of the bails into a pinenise.
r"..

When finished, ask:

(Do NI allow the subtect to ruck up she
E ball or pancake,

Record and ask:

Record

III balk's noidos

Sante

Now, is the bin as harry as the pancake, or a has more 0

b has more I

is one heavier?

Why?

Roll one all info a ho faog l6 inches long use

nderi. saving- Now watch what I do. See. I en making this
ball into a hotdos. Same I-

nos more

b has more 7_
When finished. ask.

kecon.I. ma ask.

Record

": ,? 4. the note J.

Why'
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IV ball vs. 5 Slake the nght ball into 3 little balls of approximately
little owls the same size. and arrange them to a circle, saying: Watch what I am doing. I am going to make

little balls out of this ball.
S

...,
When finished. ask: Now. is this bad as heave as all these balls

a has

Same

more

o ee F.: ,II

-, --, Do not allow the subrect ro pick up the bails.).. together or is one side heavier?
..... ,......

b Record. and ask: Why?
F

E

Record.

(C) CONTINUOUS QUANTITYF. ITEM DIRECTIONS VERBAL INSTRUCTIONS RESPONSE (SCORE;

I. 2 large glasses

7-7

a
E

Piece the two large glasses filled with an equal
amount of water / 150 mil before the child. saying

Then, ask:

lithe =Meet says they both have the same amount.
go on to /1U.

If the subtect says one has more. =bust the water
level. saying:

Then. ask:

! Continue to &Mut the water in the two glasses
until he says that they both have the same.

See, here are two glades both filled with the
sense amount of water.

Is there as much water in this glass as in that
one, or does one have more?

Let's make them the same. See. I am pouring
a little from this glum into that one.

Now, is these as much water in this one as in
that one or does one have more?

II large glass vs.
tall glass

7

Pour the water from the large glass into the tall
glass. saying:

When finished. say'

Record. and ask:

Record.

Watch what I do.

Is there as much water in this one as in that
one, or does one have more?

Why?

Same C.71

a has more CI
b has more DI

IIi .arge glass vs. Isn Pour the wafer ,t-rom "Tilt glass into the ,Ush. saying: Watch what I do.

S Remove empry glass. but leave it on the mote. ..Ina ask: Is there as much water in this one as in that
one. or does one have more?

Record. and ask: Why?

Record.

Same

a has more

nos more
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Ii. large glass vs, Pour tee water fiorn the large glass into the small
5 small glasses ;lasses I arranged in a circle. ...lose together) in

equal amounts. saying:

When finished. ask5 5
trfi

a
Record then ask.

E

Record.

watch what I do. See. 1 am pouring the water
from this glass into all of thew gimes.

Now, is there as muchwaterin this one as in
all of these together, or does one side
Me more?

Why?

Same

a has more 7--

b has more 72,

(D) DISCONTINUOUS QUANTITY

1. 21arge glasses Place the mama glasses. filled with an equal amount of
corn (150 ma), in front of the child semi:
(Level the surface in both glasses.)

If the subject says they both have the same. go on to 114

If the subject says one has more. say:

Continue to adjust the corn in the 114,0 glasses, anal he
says they both have the same amount.

See, lame are two sinks both filled with the
same amount of corn. Is then' much
corn in the glass as in one, a does
one have more?

Let's nuke them the sense. See. I am pouting
some corn from this glue into that one.
Now, is there at much corn in this one as
in that ow, or does one have mere?

large glass vs.
5 small glasses

S

5d
0 5d

E

Pour the corn from the large glass into the small
glasses (arranged in a curie, close together) in
equal amounts, saying.

When finished. ask:

Record. then ask:

Record

Watch what t do. See, I am pouring the corn
from this glass into all of these

Now. IS there as much cons in this one as in
all of these together, or does one side
have mote?

Why?

Same 7

a has more El'

b has more E
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I1. large glass vs.
tail glass

E

.111. large glass vs. dish

Pour 'he corn from the large glass into the rail
glass. saying:

When finished. say:

Record. and ask:

Record.

Watch what I do. See. I am pouring the cons
from this Pus into that One.

Now. is there as much corn in this one as in
that one, or does one have more?

Why?

Pour the corn from the large flan
into the flat assn. Sayosh. Watch what I do.

When finished. ask. Now, does this one have as much corn as
that one. of does one have more?

3----7 Record. and ask: Why?

a b

Record

Same CI

a has more CI
has more E;

Same

3 has more

has more r-7

( E) NUMBER

ITEM DIRECTIONS VERBAL INSTRUCTIONS RESPONSE SCORE

I. Parallel eggcups
egp

E

Place 6 egg cups in a !mains line about 4 inches
vast. Parallel ro these. stand 6 eggs in
corresponding position. also in a straight

saving: Watch what I do,

'hen finished. say: Now, 1 want you to put each one of these
mg into the eggcup out to it.

Remove eggs from cups

11. eggs vs. egg-cups Restore she nets lines of eggs and cups. but spread
sat cups 16 inches apart I and move eggs closer
together 12 inches apart), saving: Watch what I do.

Then. stk.. Now, no diem as many ens as cue or me
these more of one kind?

Record. :hen ask: Why?

Same ,

I a has more 2
b has more 71 -
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NUMBER

ITEM DIRECTIONS VERBAL INSTRUCTIONS RESPONSE SCORE

I. parallel red and
white chips

0 0 0 0 0 0

Ptace or red chips in a straight line about inches mart.
Parade to and below the red chips. place 6 white
chins in conesponaing positron. also in a smart
tine. saving:

When finished. :01,

sublecr sans :here are 13 many red at white chips
on to (11)

/f he said one line has more than the other. say-

Demonstrate to subiect by pinning that they are the
same. Men, when he agrees. go on to l Ill

Watch what I do.

Are there as many red chips as white chips or
are there more red chips than white chips?

No, look. There is one red chip for every
white chip. Do you see now that there
are as many red chips as white chips?

II red vs white chips

a

b 000000

Leave the two lines of chips in a horizontal pontoon.
one line below the other. but spread out the
wrote chips 16 inches apart). and more the red
chips closer together inches ataarri, sayrny

When finished. ask:

Record. and ask.

Record

Witch what I do.

Now, ari there as many red chips as white
chips, or is there more of one kincif

Why?

equal largo
gimes

Place the two identical gl nd beads.

sod saying.
One with each hand, and to drop the
szsaltaneously into tve Identical glasses
for a total of 6 beads is each
Then ask
If the subjects they both have the sane beads,

go on to (II)
If the subject says ogle has sore, adjust
the beads number: saying:

li. large glass vs.
tall glass

Same

1 nu more

b has more

See; here are a lot of beads.
aa a sou pace up 12 beads, two at a
tlee.
Is there as sans beads In this glass as in that
one, or does one have more '
Let's leaks the same.

See, I as counting the beads.
Moe, is there as easy bead in this one.
or does one have more '

Pour the beads :roe the glass Into

the tall glass,
Vetch, what I do. See, I am pouring

sac ing: the beads f roe the glass into that one. Sense (2 I

When finished say: Mow, is there as such water In this one a hAS More 0
is in that one, or does one have sore ' b c3

Record, and ask:

Record

Why?
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(F) AREA

ITEM OIRECTIONS VERBAL INSTRUCTIONS RESPONSE SCORE

la) Presentation
of boards

b

Place the 2 boards before S with the long sides
parallel. about 2 inches apart, saving: Let's pretend that these boards are two

fields of grass.

Supenmpose the boards for a moment. saving: See. they are the same sue.

Then. replace boards as before.

bt I cow in each Place one cow in the center of each board. saving:

I barn in left Place a barn un left field. 2 Inches from upper
field left corner. saving:

a

E b

If we put a cow in each field, each cow has
just as much grass to at as the other cow

Now, farmer Jones builds a barn on this'
field. He has to take some of the gram
away to make room for the barn.

Then. ask: Now. show me which cow has more grass
to eat.

Depending on sublect s response. sav Yes tor no), that I point to DI cow has more
grass to eat. because the barn covers up
part of this cow's grass.

Cl I tow in each field Hand a barn to S. saving:
Take this barn. and put it in the field so

I barn in each field
this cow has just as much grass to at
as that one.

,777 7
-- , Give help if necessary. then. say: Now, every tins' I put a barn in one field. I

will also put a barn in the other field.

E h

I : barns vs.
: barns

S

Taking up a barn in each hand place a second
barn in each field. On the left board. put
second barn close beside first one. On nght
board our second barn in diagonally opposite
corner from the lint. saving:

When finished. ask:

Record. and ask:

Record.

Watch what I do.

Now, does this cow have just as much grass
to at as that one, or does one have mote
gran to eat?

Why?

Same

has more C j
b has more

. barns vs.
4 barns

'rte r-

Taking up barn in each hand,
place a four barn in each field.
On the left board, puc four bars
close in one rows of four barns in

Opposite corset, saying:
then finished. ask:

Record, and ask

Watch what I do. I am putting some mom
barns in each field.

Now. does this cow harem much gram to
eat as that oat. or does oar have move
grass to eat?

Why?

Same 0
a has more

has more n
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ITEM DIRECTIONS VERBAL INSTRUCTIONS

III 6 gm. bents

Taw-1

E

Place a barns. one et a ante on each board sinful:a-
neously. picking up one meth your left, and one
with your net hand. On left board. place barns
neat to each other in taco roue ol 3 barns each On
neht board, scatter tarns over entire area except
near edges, a an graph. saying:

When fintshed. ask

Record and ask

Watch what I do. Yon awe I us matting
wane more barn is each

Nor, doss this cow Irmo as nisch gram to
eat as that oer. or does one ham mom
pun to well

Why?

RESPONSE SCORE!

Same

a has more

b has more a

(G) DISTANCE

ITEM DIRECTIONS VERBAL INSTRUCTIONS RESPONSE SCORE

I

Place two car tracks which were minted on
a board:

T. see there two car tracks. Watch what t do.
Move your car on the second track?

One track formed straight line, the other
was segmented at right angle's.

Wow. 12 the IS track as long as the A crack,

or is it longer or shorter'

a
The latter 1ine, represent the sans distance
from A to B as the first track.

Aw'

Two toy cars place at the starting point of
each track. Saying:
'rhea sowed one car on the first track over

b _ two segments. and then ask:
end sag:
Record, and ask
Record

4, 'we cow toy f igures JUGS in tn. table
:bout ZS :Aches apart. :It's lea:

a b A thin actives them place etsee tie ihechor the dolls 'leer each otner" 3C Same C:
:vs figures, and ask:
Record. and ask:
Record

tar 'pert"
1 has more 0low, the liscince decseen the lolls are

dams or L2 It Longer Jr snorter' b has more 0
Record. aid ask: Why?

Recoed.

3
t3
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( I) TWO-DIMENSIONAL SPACE

ITEM DIRECTIONS VERBAL INSTRUCTIONS RESPONSE SCORE

I 2 equal squares

I 1

a

E

Build 2 squares with 16 blocks of wood each.
saying

When finished. ask:

If the subiecr says they are the same. connive
with, IV).

If the suthect says they are not the same. say:

Demonstrate to sublect by pointing that they are
the same, then. go on to (IV).

Watch what I do.

Is there as much wood here as the or does
one have more?

Look. This one is lust as big as that one.
See, they we both the same.

II square vs
two lines

b

Then cake the blocks from
the right square and build
a two lines, each with 8 blocks
of wood. saying
When finished, ask:

Look. I am putting thew blocks here.

Now tell me. Is there as much wood hem as
there or does one have mote?

Record Then ask: Why?

Record, and say: O.K. Let's do something else.

Same 0
a has more a
b has more

III square "" pyramid

11.1.
a

Then. rake the blocks from the right square and build
a pyramid with a base of 5 blocks and successive
levels of 4. 3. 2. I and I block; saying:

When finished, ask:

Watch whet I do.

Now, is these m much wood in inis one as in
that one, or does one have more?

Record. then ask: Why?

Record

Same

a has more

b has more 7

IV square vs.

single line

a

b

E

Then, rake the blocks from the right square and
build a single line with all 16 blocks, saying:

When finished. ask:

Record, then ask:

Record.

Winch what I do.

Now, is these as much wood in this one as in
that one, or does one have more ?

Why?

Same

a has more al
b has more FLI
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Appendix D

Supplementary Tables

Table 11. Conservation of Substance: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 372.18 372.18 31.78***

Gender (B) 1 0.04 0.04 0.004

Social Class (C) 2 86.80 43.40 3.70*

Maternal Attitude (D) 2 6.79 3.39 0.29

A X B 1 8.20 8.20 0.70

A X C 2 3.13 1.56 0.13

A X D 2 18.67 9.33 0.79

B X C 2 2.47 1.23 0.10

B X D 2 12.35 6.17 0.53

C X D 4 18.00 4.50 0.38

A X B X C 2 5.34 2.67 0.23

A X B X D 2 129.87 64.93 5.54**

AXCXD 4 72.69 18.17 1.55

B X C X D 4 20.03 5.00 0.43

AXBXCXD 4 26.20 8.73 0.75

Error 164 1920.88 11.71

Total 199

Notes: * = P < .05
** = P < .01

*** = P < .001
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Table 12. Conservation of Weight: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 221.37 221.37 22.00**

Gender (B) 1 0.11 0.11 0.01

Social Class (C) 2 21.78 10.89 1.08

Maternal Attitude (D) 2 33.47 16.73 1.66

A X B 1 5.49 5.49 0.55

A X C 2 63.07 31.53 3.13*

A X D 2 17.75 88.75 0.88

B X C 2 16.53 8.26 0.82

B X D 2 25.88 12.94 1.29

C X D 4 19.78 4.94 0.49

A X B X C 2 23.25 11.62 1.15

A X B X D 2 33.04 16.52 1.64

A X C X D 4 48.75 12.18 1.21

B X C X D 4 11.17 2.79 0.28

AXBXCXD 4 32.41 10.80 1.07

Error 164 1649.85 10.06

Total 199

Notes: * = P < .05
** = P < .01

*** = P < .001
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Table 13. Conservation of Continuous Quantity: MANOVA, By Age,
Gender, Social Class, and Maternal Attitude.

Source df SS MS F

Age (A) 1 328.17 328.17 46.39***

Gender (B) 1 18.31 18.31 2.59

Social Class (C) 2 27.54 13.77 1.94

Maternal Attitude (D) 2 15.92 7.96 1.12

A X B 1 23.30 23.30 3.29

A X C 2 31.44 15.71 2.22

A X D 2 6.87 3.44 0.49

B X C 2 28.85 14.42 2.03

B X D 2 45.08 22.54 3.18*

C X D 4 14.42 3.60 0.51

A X B X C 2 16.97 8.48 1.19

A X B X D 2 41.18 20.59 2.91

A X C X D 4 25.49 6.37 0.90

B X C X D 4 13.49 3.37 0.48

AXBXCXD 4 22.57 7.52 1.06

Error 164 1160.31 7.07

Total 199

Notes: * = P < .05
** = P < .01

* ** = P < .001



Table 14. Conservation of Discontinuous Quantity: MANOVA, By Age,
Gender, Social Class, and Maternal Attitude.

Source df SS MS F

Age (A) 1 229.57 229.57 20.91***

Gender (B) 1 6.49 6.49 0.59

Social Class (C) 2 26.06 13.03 1.18

Maternal Attitude (D) 2 22.55 11.27 1.02

A X B 1 3.59 3.59 0.32

A X C 2 10.31 5.16 0.47

A X D 2 24.13 12.06 1.09

B X C 2 19.99 9.99 0.91

B X D 2 23.49 11.74 1.07

C X D 4 57.65 14.41 1.31

A X B X C 2 19.51 9.75 0.89

A X B X D 2 63.44 31.72 2.89

A X C X D 4 50.71 12.67 1.16

B X C X D 4 30.74 7.68 0.70

AXBXCXD 4 20.35 6.78 0.62

Error 164 1800.17 10.97

Total 199

Notes: * = P < .05

** = P < .01

*** = P < .001
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Table 15. Conservation of Number: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 1533.23 1533.23 117.93***

Gender (B) 1 56.21 56.21 4.32*

Social Class (C) 2 173.96 86.98 6.69**

Maternal Attitude (D) 2 216.07 108.03 8.31***

A X B 1 23.74 23.74 1.83

A X C 2 93.23 46.61 3.58*

A X D 2 89.42 44.71 3.43*

B X C 2 56.94 28.47 2.19

B X D 2 12.49 6.24 0.48

C X D 4 95.28 23.82 1.83

A X B X C 2 33.10 16.55 1.27

A X B X D 2 12.72 6.36 0.49

A X C X D 4 98.78 24.69 1.90

B X C X D 4 15.99 3.99 0.31

AXBXCXD 4 9.58 3.19 0.25

Error 164 2132.11 13.00

Total 199

Notes: = P < .05
** = P < .01

*** = P < .001
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Table 16. Conservation of Area: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 454.57 454.57 46.50***

Gender (B) 1 3.00 3.00 0.30

Social Class (C) 2 160.02 80.01 8.18***

Maternal Attitude (D) 2 114.92 57.46 5.87**

A X B 1 0.07 0.07 0.007

A X C 2 80.90 40.45 4.13*

A X D 2 82.55 41.27 4.22*

B X C 2 15.09 7.54 0.77

B X D 2 18.85 9.42 0.96

C X D 4 53.00 13.25 1.35

A X B X C 2 24.10 12.05 1.23

A X B X D 2 29.02 14.51 1.48

A X C X D 4 29.55 7.38 0.76

B X C X D 4 76.10 19.02 1.95

AXBXCXD 4 22.80 7.60 0.78

Error 164 1603.22 9.77

Total 199

Notes: = P < .05
** = P < .01

*** = P < .001
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Table 17. Conservation of Distance: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS F

Age (A) 1 7.09 7.09 0.85

Gender (B) 1 27.20 27.20 3.26

Social Class (C) 2 111.56 55.78 6.69**

Maternal Attitude (0) 2 0.21 0.10 0.01

A X B 1 7.46 7.46 0.89

A X C 2 41.20 20.60 2.47

A X D 2 41.64 20.82 2.49

B X C 2 23.80 11.90 1.42

B X D 2 11.67 5.83 0.70

C X D 4 32.84 8.21 0.99

A X B X C 2 6.87 3.43 0.41

A X B X D 2 1.44 0.72 0.09

A X C X D 4 82.53 20.63 2.48*

B X C X D 4 33.00 8.25 0.99

AXBXCXD 4 32.69 10.89 1.31

Error 164 1366.41 8.33

Total 199

Notes: * = P < .05

** = P < .01

*** = P < .001



Table 18. Conservation of Length: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS F

Age (A) 1 189.10 189.10 19.02***

Gender (B) 1 21.66 21.66 2.17

Social Class (C) 2 86.35 43.17 4.34*

Maternal Attitude (D) 2 88.59 44.29 4.45*

A X B 1 10.61 10.61 1.06

A X C 2 24.21 12.10 1.21

A X D 2 69.36 34.68 3.48*

B X C 2 5.53 2.76 0.27

B X D 2 16.20 8.10 0.815

C X D 4 44.45 11.11 1.12

A X B X C 2 8.44 4.22 0.42

A X B X D 2 52.88 26.44 2.66

A X C X D 4 27.79 6.94 0.70

B X C X D 4 13.81 3.45 0.35

AXBXCXD 4 4.11 1.37 0.14

Error 164 1630.35 9.94

Total 199

Notes: * = P < .05
** = P < .01

*** = P < .001
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Table 19. Conservation of Two-Dimensional Space: MANOVA, By Age,
Gender, Social Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 1131.29 1131.29 81.68***

Gender (B) 1 35.16 35.16 2.53

Social Class (C) 2 751.02 375.50 27.10***

Maternal Attitude (D) 2 55.89 27.94 2.01

A X B 1 5.63 5.63 0.40

A X C 2 105.79 52.89 3.81*

A X D 2 96.11 48.05 3.46*

B X C 2 108.21 54.10 3.90*

B X D 2 34.82 17.41 1.26

C X D 4 17.87 4.47 0.32

A X B X C 2 2.04 1.02 0.07

A X B X D 2 37.27 18.63 1.35

A X C X D 4 67.60 16.90 1.22

B X C X D 4 27.14 6.78 0.49

AXBXCXD 4 60.09 20.03 1.45

Error 164 2271.35 13.84

Total 199

Notes: * = P < .05

** = P < .01

*** = P < .001
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Table 20. Behavior Score: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 1171.62 1171.62 195.89***

Gender (B) 1 76.66 76.66 1.27

Social Class (C) 2 2197.63 1098.81 18.28***

Maternal Attitude (D) 2 675.19 337.59 5.61**

A X B 1 42.50 42.50 0.70

A X C 2 503.60 251.80 4.19*

A X D 2 280.03 140.01 2.33

B X C 2 318.36 159.18 2.64

B X D 2 69.39 34.69 0.57

C X D 4 275.48 68.87 1.14

A X B X C 2 61.77 30.88 0.51

A X B X D 2 436.48 218.24 3.63*

A X C X D 4 303.80 75.95 1.26

B X C X D 4 93.72 23.43 0.38

A X B X C X D 4 138.44 46.14 0.76

Error 164 9854.75 60.09

Total 199

Notes: = P < .05
** = P < .01

*** = P < .001



Table 21. Explanation Score: MANOVA, By Age, Gender, Social
Class, and Maternal Attitude.

Source df SS MS

Age (A) 1 4948.94 4948.94 102.30***

Gender (B) 1 20.70 20.70 0.42

Social Class (C) 2 1467.82 733.91 15.17***

Maternal Attitude (D) 2 722.71 361.35 7.46**

A X B 1 0.00 0.00 0.00

A X C 2 780.49 390.24 8.06***

A X D 2 965.97 482.98 9.98***

B X C 2 269.05 134.52 2.78

B X D 2 141.28 70.64 1.46

C X D 4 38.74 9.68 0.20

A X B X C 2 19.83 9.92 0.20

A X B X D 2 362.02 181.01 3.74*

A X C X D 4 252.78 63.19 1.30

B X C X D 4 28.23 7.05 0.14

A X B X C X D 4 175.26 58.42 1.20

Error 164 7933.50 48.37

Total 199

Notes: * = P < .05
** = P < .01

*** = P < .001
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Table 22. Student's Newman-Keuls Q Test by Age, Social Class.

Behavior Explanation

CG Weight Number Area T-D Space Score Score

Aqe 1 x Social Class

I 0.24<1.92 0.42<2.19 0.57<1.89 2.53<2.26 2.87<4.71 2.53<4.22

II 0.130.70 0.72<1.93 0.51<1.67 0.63<1.99 2.15<4.16 0.10<3.73

III 0.17<1.35 0.55<1.53 0.39<1.33 1.31<1.58 2.26<3.31 0.94<2.96

Aqe 2 x Social Class

I 0.35<1.80 1.57<2.05 1.59<1.78 2.32<2.12 3.21<4.42 4.62>3.96

II 1.03<1.86 0.35<2.12 1.18<1.84 0.35<2.19 0.96<4.57 0.73<4.09

III 1.64<2.72 3.54>3.09 3.50>2.68 5.65>3.19 11.5>6.66 11.0>5.97

Table 23. Student's Newman -Keuls Q Test by Age, Maternal Attitude.

CG

Explana-
Behavior tion

Number Area Length T-D Space Score Score

Aqe 1 x Maternal Attitude

P 0.55<1.63 0.27<1.41 0.24<1.42 0.13<1.68 1.15<3.50 0.11<3.14

0.36<1.78 0.11<1.54 0.11<1.56 0.11<1.84 1.14<3.84 0.18<3.44

I 0.56<2.12 0.39<1.84 0.31<1.86 0.43<2.19 0.52<4.56 0.05<4.09

Aqe 2 x Maternal Attitude

P 2.22>1.96 2.03>1.70 1.66<1.71 2.31>2.02 4.91>4.21 6.20>3.78

D 1.14<2.51 2.30>2.17 1.59<2.19 2.85>2.58 5.45>5.39 6.55>4.83

I 3.54>2.61 1.84<2.26 1.83<2.28 1.82<2.69 4.55<5.62 6.05>5.04

Notes: CG = Comparing Group; P = Possessive; D = Dominant; I = Ignoring
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Table 24. Student's Newman Keuls Q Test by Gender, Maternal Attitude.

Group (Continuous Quantity)

Male x MA Female x MA

Possessive 1.07 < 1.26 0.21 < 1.36

Dominant 1.00 < 1.48 0.06 < 1.55

Ignoring 0.73 < 1.56 0.65 < 1.94

Table 25. Student's Newman Keuls Q Test by Gender, Social Class.

Group (Two-Dimensional Space)

Male x SC Female x SC

SC I 3.93 > 1.77 2.22 > 1.91

SC II 1.04 < 1.07 0.58 < 2.17

SC III 3.57 > 2.18 2.53 < 2.72
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Table 26. Student's Newman Keuls Q Test by Gender, Social Class, and
Maternal Attitude (Distance).

Age 1 x SI 0.64 < 2.29 SI x M1 0.15 < 3.49

M1 0.79 < 2.95 M2 1.56 < 4.76

M2 0.92 < 4.38 M3 1.44 < 5.13

M3 2.08 < 4.77

SII 0.48 < 2.02 SII x M1 1.28 < 3.04

M1 1.76 < 2.64 M2 1.74 < 3.63

M2 1.26 < 3.29 M3 0.76 < 5.01

M3 0.28 < 4.77

Sill 0.01 < 1.61 SIII x M1 0.12 < 2.58

M1 0.11 < 2.42 M2 0.15 < 2.47

M2 0.16 < 2.29 M3 0.05 < 2.85

M3 0.04 < 2.71

Age 2 x SI 1.49 < 2.15 SI x M1 0.01 < 2.86

M1 1.48 < 2.53 M2 1.48 < 4.63

M2 1.26 < 4.44 M3 0.27 < 4.63

M3 1.76 < 4.44

SII 1.15 < 2.23 SII x M1 1.22 < 3.22

M1 0.07 < 2.87 M2 1.43 < 3.96

M2 2.58 < 3.69 M3 1.09 < 4.67

M3 2.24 < 4.44

SIII 1.24 < 3.25 Sill x M1 3.00 < 10.9

M1 1.76 < 10.54 M2 0.60 < 5.57

M2 1.84 < 4.83 M3 0.00 < 4.38

M3 1.24 < 4.44

Notes: SI = Social Class I; SII = Social Class II;
SIII = Social Class III; M1 = Possessive Maternal Attitude;
M2 = Dominant Maternal Attitude; M3 = Ignoring Maternal
Attitude.
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Table 27. Student's Newman Keuls Q Test by Gender, Age, and
Maternal Attitude (Substance, Behavior, Explanation).

Substance
Behavior
Score

Explanation
Score

Male x Age 1 1.18 < 1.45 6.14 > 3.28 3.79 > 2.95

M1 1.13 < 2.01 5.59 > 4.54 3.94 < 4.08

M2 1.24 < 2.10 6.67 > 4.76 3.49 < 4.27

M3 1.15 > 2.47 6.28 > 5.59 3.97 < 5.02

Male x Age 2 2.10 > 1.76 11.02 > 4.01 6.80 > 3.59

M1 2.94 > 2.25 18.05 > 5.12 15.29 > 4.59

M2 2.08 < 3.69 3.20 < 8.37 3.61 < 7.51

M3 0.53 < 2.99 2.58 < 6.79 2.80 < 6.79

Female x Age 1 0.97 < 1.65 6.03 > 3.73 4.18 > 3.35

M1 0.17 < 2.14 3.98 < 4.85 3.68 < 4.35

M2 1.88 < 2.50 8.21 > 5.67 5.08 < 5.09

M3 2.23 < 3.15 7.46 > 7.15 3.86 < 6.42

Female x Age 2 1.32 < 1.83 8.26 > 4.15 5.72 > 3.73

M1 0.29 < 2.44 10.40 < 5.54 9.04 > 4.97

M2 1.46 < 2.81 5.04 < 6.37 1.65 < 5.71

M3 3.77 > 3.71 8.74 > 8.42 4.75 < 7.55

Male x Age 1
x M1 0.05 < 2.11 0.55 < 4.80 0.15 < 4.31

M2 0.06 < 2.21 0.53 < 5.00 1.30 < 4.48

M3 0.03 < 2.56 0.14 < 5.81 0.18 < 5.20

Male Age 2
x M1 0.85 < 2.56 7.04 > 5.81 8.49 > 5.21

M2 0.02 < 3.89 7.82 < 8.81 10.41 > 7.90
M3 1.57 < 3.23 8.44 > 7.32 7.45 > 6.57

Female x Age 1
x M1 1.14 < 2.30 2.05 < 5.22 0.50 < 4.68

M2 0.91 < 2.65 2.18 < 5.99 1.90 < 5.38
M3 1.26 < 3.27 1.43 < 7.41 0.32 < 6.65

Female x Age 2
M1 1.05 < 2.71 2.14 < 6.14 3.32 < 5.51

M2 0.14 < 3.04 3.22 < 6.89 4.07 < 6.18

M3 2.45 < 3.89 0.46 < 8.83 0.97 < 7.92

Notes: M1 = Possessive Maternal Attitude; M2 = Dominant Maternal
Attitude; M3 = Ignoring Maternal Attitude.


