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ABSTRACT 

The purpose of the study was to analyze the emerging concepts 

of Mexican-American six-year-olds from different socio-economic 

groups and some of the home environmental influences which may effect 

the development of their cognitive processes. The hypothesis of no 

difference between the groups was tested using six intellectual tasks. 

The study was based on contemporary theories relevant to 

cognitive development (Piaget; Flavell; Hunt; Xohlberg), acquisition 

of concepts (Ausubelj Bruner), conceptual strategies for organizing 

thinking (Bruner; Kagan, Moss, and Sigelj Wallach and Kogan), and 

environmental characteristics, which may contribute to variations in 

language and cognitive functioning (Bernstein; Bloom; Bruner; Deutsch; 

Sigel and Hooper). 

Thirty-two subjects were drawn from two geographical areas 

of the Southwest, Arizona (N = lh) and California (N = 18) designated 

as lower class and middle class respectively. The data were collected 

from (1) children performing intellectual tasks, and (2) parent in

terviews . 

The scores of individuals which provided the basis for 

statistical tests of group differences were obtained from the follow

ing criterion measures: conservation of area, conservation of 

quantity, discrimination tasks, story task, snap toys task, and 

grouping with rubber people and other mammals task. 

xiii 



xiv 

Using the parents' responses on a population description 

questionnaire as descriptive measures, preliminary comparisons of 

the groups were subjected to the Student t test on measurable charac-

teristics and to the Chi-square test on non-measurable characteris

tics. From the significant differences between the groups 12 

variables were selected to be considered in covariance with the 

subjects' scores on the intellectual tasks: 

1. Age 

2. Number of people in the home 

3. Mother's education 

U. Father's education 

£. Group (social class variable) 

6. Sex 

7. Kind of student feel your child will be 

8. Why? 

9. Language spoken to child 

10. Language parents speak to relatives 

11. Educational needs of boys 

12. Educational needs of girls 

Because of the unequal cell frequencies the multiple regression form 

of the analysis of covariance was used with the F ratio as the test 

statistic (.0^ level). 

The null hypotheses on the social class variable were rejected 

on four measures of the verbal responses. 



XV 

From the substantive findings it is possible to predict: 

Girls tend to prefer conceptual strategies associated with 

divergent thinking; 

Parents with lower and perhaps more realistic levels of ex

pectations for their children as students may free them to be more 

creative; 

Children who hear the same ideas expressed in two languages 

within the family setting tend to develop fluency and flexibility in 

their cognitive structures, to use conceptual strategies associated 

with divergent thinking, and to conserve area; 

Parents who value college education for boys tend to make a 

difference in children's ability to conserve; 

Children whose parents have similar educational values for 

girls may exhibit greater mental fluency and flexibility and may use 

conceptual strategies suggestive of divergent thinking; 

Children whose parents perceive high school as adequate edu

cation for girls tend to prefer a conceptual strategy which may 

restrict thinking because groupings are formed on the basis of con

crete visual attributes of objects. 

The absence of differences between groups on numerous measures 

may be attributed to the Arizona subjects' participation in an experi

mental school program designed to promote the development of the 

cognitive processes mediated by language. Developing similar curricula 

for all children may stimulate the appropriate modification of the 

cognitive structures which enable children to build ever higher levels 

of intellectual organization. 
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The significant effect of bilingualism in the home seems to 

have important implications for school programs and suggests the need 

for further research. 



CHAPTER 1 

INTRODUCTION 

The major concern of this study is to formulate and to test 

hypotheses about how young children, growing up in a world whose most 

conspicuous characteristic is accelerated change, come to obtain and 

organize their knowledge. America's young are confronted today with 

a world in which the fiction of "a man at the moon" has become a 

reality that henceforth will affect man's way of looking, of feeling, 

and of thinking about his universe. 

Increasingly, there are environmental changes making new 

demands upon children's cognitive functioning. The very nature of 

the demands requires the individual to do more and more of his 

learning outside the context in which he will use his knowledge. 

For such learning to occur language, man's system of symbolic opera

tions, becomes the vehicle for conveying the content of his action 

and experience and assumes a central role in his intellectual 

development. 

General Consideration of the Study 

The notions about how children learn to view what is real in 

their world stem from the disciplines which study human behavior, 

namely anthropology, sociology, and psychology. Although each field 

approaches the subject from differing points of view, there is 

1 
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general agreement that the human environment influences man's learn

ing. 

Anthropologists and sociologists (Burgess et al., 19lj2) would 

concur that human learning is largely controlled by environmental 

pressures with a reciprocal action occurring between the individual 

and his culture. The latter forcibly molds him and, in turn, he has 

the power to reflect his mode of coping with reality within the con

straints imposed by his culture. 

Psychologists, on the other hand, have largely studied human 

behavior outside the social context. Even the behavioral school of 

psychology, fathered by Watson, has not taken account of the tre

mendous influence exerted by the social setting on human learning. 

Educators have given little attention to the social milieu 

from which their students come and have attempted to train all 

children to conform to the same educational standards. Only in 

recent years have the schools been forced, by social pressures, to 

extend their sights and to look at the contributions of anthropolo

gists and sociologists toward understanding the complexities of 

learning. 

The work of Bloom (196U), Bruner et al (1966), Deutsch 

(1963), Henderson (1966), and others illustrates the changes occur

ring in psychological thought. Today there is a general trend toward 

synthesizing the knowledge of the three disciplines into a theoreti

cal framework from which new insights into children's learning and 

development can be gained. From this growing body of knowledge it 
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is hoped that more appropriate inferences can be made for developing 

curricula which facilitate the integration of language and intellec

tual functioning for all children. 

Specific Consideration of the Study 

The purpose of the present study is to describe and to analyze 

some of the environmental influences which may impinge on the cogni

tive development of children from the same sub-cultural group, namely, 

Mexican-Americans of the Southwest. The verbal responses of six-

year-olds from middle class and lower class groups are considered in 

relation to certain family characteristics which may represent social 

class. Focusing on certain experiential factors may help to account 

for variations in children's ability to integrate language and cog

nitive functioning. 

At best, the process by which children learn this integration 

is exceedingly complex. For some children who live outside the main

stream of our society the complexness may be overwhelming. Many of 

them are unable to develop the cognitive functioning needed to cope 

effectively with the demands of a technological society. Yet, society 

can ill afford to lose the potentialities of its youth and is looking 

increasingly to the schools for solutions. In turn, the schools are 

seeking educational programs which not only will promote the develop

ment of the necessary intellectual repertoire but also will accommo

date the heterogeneity of the population. Thus, the process by which 

children of a different ethnic group acquire intellectual skills 

becomes an important area of study. 
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Theoretical Framework 

The assumption of the interdependence of culture and learning 

is accepted in the present studyj therefore several implications 

derived from this assumption need to be considered. 

Intellectual Theory 

First, the idea of a fixed predetermined intelligence is no 

longer tenable. Rather, intelligence can be modified by the environ

ment. The monumental work of Piaget (1963, 1?68) describes how the 

child's behavior evolves out of the active interplay between his 

genetic structure and his environment. Thus, Piaget's research 

places the old controversy of heredity versus environment in the 

historical archives of educational thought. 

Hunt (1961: 3Sh)f supporting Piaget's theory, defined intel

ligence as "the central processes comprising strategies for processing 

information that develop in the course of the child's interaction with 

his environment." 

Tuddenham (l?6p: 30) emphasized that "from the earliest moment 

of life the feedback from the environment is absolutely necessary for 

the maturation of the organism and shapes and limits the hereditary 

potential." 

Bloom (I96U), concurring with the central theme, stressed the 

importance of a close relationship between intellectual development 

and the stimulation provided in the environment for verbal develop

ment • 
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In summary, the point of view taken in this study is that in

telligence is modifiable and growing, using the word, "growing," as 

a transitive verb, Tuddenham (196£: U) suggested the provocative use 

of the phrase growing intelligence as analogous to the way "in which 

a gardener grows flowers." He described it this way: 

The gardener cooperates with nature by providing a suitable 
soil, nutrients, and other ingredients.... In this sense, 
growing intelligence refers to cultivating, to actively 
facilitating, and rendering optimal a natural process.... 
The emphasis upon growing as cultivating clearly implies a 
belief that cultivating makes a difference, and follows from 
the environmentalist point of view (Tuddenham 1965: 5)* 

Social and Ethnic Setting 

Acceptance of the interdependence of the culture and learning 

assumption leads to a second implication stemming from the work of 

Bernstein (1961, 1967), Deutsch (1963), Henderson (1966), Hertzig 

et al (1966), Lesser, Fifer, and Clark (I96U), and Strodtbeck (1965). 

Their investigations imply significance for the role social class 

pressures play in developing children's thinking processes. In each 

instance, their conclusions pointed to decided advantages for middle 

class children. To assume, then, that variations in cognitive func

tioning may lie within the social class structure seems a provocative 

idea to explore. 

Strodtbeck (1965) suggested that embedded within the middle 

class family power structure is.the language interaction which 

mediates for the child his thought and his world. Such interaction 

enables the child to develop mental structures and organize his 

thinking in ways not available to children from lower class homes. 
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Bernstein's (1967: 313) studies showed that "language habits 

of children indicate that these status differences are revealed almost 

from the beginnings of speech." Then he continued, "The measurable 

inter-status linguistic differences between the lower working-class 

and the middle-class, rather than reflecting differences in innate 

capacity, result from entirely different modes of speech which are 

dominant and typical within these strata." 

Henderson's (I966) study upheld the tenets of environmental 

influences and described how the cumulative deficit patterns for 

lower class children tend to increase as theyproceed through school. 

The cross-cultural studies of Bruner et al (1966) provided 

significant insights into the limitations social class can place on 

intellectual development. His work suggested that the differences 

in cognitive functioning between the middle and lower classes of our 

society closely paralleled similar differences between primitive and 

technical cultures. Sigel and Hooper (1969), in their discussions 

on culture and cognitive growth, reinforced Bruner et al. They con

cluded that "such conceptual features of the human environment (as 

beliefs, science, myths, laws and so forth) affect thought patterns, 

creating profound differences in modes of thinking" (Sigel and 

Hooper 1968: £10). In summary, a study concerned with the ways 

children obtain and organize their knowledge must take into consider

ation the social settings in which they live and grow. 
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Language 

A third implication is concerned with the interrelatedness of 

language and thought. The significant role played by language in 

"growing" intelligence is a recurring theme pervading the literature. 

For instance, Piaget's studies led him to note: 

Language is not enough to explain thought, because the struc
tures that characterize thought have their roots in action 
and in sensorimotor mechanisms that are deeper than linguis
tics. It is also evident that the more the structures of 
thought are refined, the more language is necessary for the 
achievement of this elaboration. Language is thus a necessary 
but not a sufficient condition for the construction of logical 
operations. It is necessary because without the system of 
symbolic expression which constitutes language the operations 
would remain at the stage of successive actions without ever 
being integrated into simultaneous systems of simultaneously 
encompassing a set of interdependent transformations (Piaget 
1968: 98). 

Language, then, becomes the tool used by the child to organize his 

thoughts in verbal and written form. It enables him, as Piaget 

(1968: 89) remarked, "to liberate himself from the frontiers of 

immediate space and time." 

To summarize, the child without the ability to playback the 

structure of his actions in linguistic representations will not move 

to what Piaget called the "operational" and what Bruner labelled the 

"symbolic" level of intellectual functioning. 

Significance of the Study 

A significant question raised in educational circles today 

is: for children from differing social and ethnic groups what curri

cula are appropriate for facilitating the integration of language and 

cognitive functioning? Cogent answers to this question seem to be 
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tediously slow in evolving from theoretical and empirical studies. 

Still, certain conspicuous directions can facilitate our understand

ing. 

Piaget's detailed descriptions of the stages in the develop

ment of intelligence have significant implications for curriculum 

development. He has provided new insights into needed ingredients 

for children learning to organize their thinking. However, few of 

his ingenious tasks have been administered to children of differing 

social classes. Only recently have Bruner and his associates (1966) 

undertaken cross-cultural comparative studies of several conservation 

tasks. 

. Hunt (1961: 33>7) suggested that "gathering descriptions of 

the stages in the development of intelligence can help take some of 

the guess work out of matching appropriate school tasks to children's 

level of intellectual development." The present study has undertaken 

to gather just such descriptions of the stage in which these subjects 

fall, namely, the intuitive phase. 

The research now in progress at the University of Arizona 

Research and Development Center, a component of the National Labora

tory for Early Childhood Education, Marie Hughes, Director, has 

delineated some of the intellectual skills which facilitate symbolic 

learning. The abilities to recall, to sequence, to discriminate, to 

categorize, to be aware of cause and effect, and to foster such 

aspects of the creative process as fluency and flexibility are skills 

which foster the formation of concepts, the fundamental instruments 

of thought. 
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The above ideas in their present form are too abstract to 

translate into curricula. Intermediate steps are needed to bridge 

the chasm between theory and educational practice. 

Such requisite steps should include an examination of the 

seldom studied Mexican-American population of the Southwest. If 

Hunt's suggestion is to be taken seriously, there is a need to know 

more about: (l) the operational levels of thinking among Mexican-

American children; (2) the ways they acquire their conceptual strate

gies; (3) the kinds of strategies they select for organizing their 

environment; and (U) the environmental influences which may affect 

their cognitive functioning. The present study is expected to add 

salient information about these young children on each point. 

Statement of the Problem and Hypotheses to be Tested 

The problem is concerned with the nature of the verbal re

sponses of two groups of six-year-old Mexican-American children of 

different social classes to selected intellectual tasks. The princi

pal question is to determine the differences in cognitive functioning, 

as measured by verbal responses associated with certain intellectual 

tasks, which may exist between children of lower and middle classes 

within the same ethnic group. 

The present study attempts to answer the following questions: 

1. What kinds of classificatory behavior are exhibited by 

Mexican-American six-year-olds from differing social classes? 

2. On what basis do these children tend to discriminate and 

categorize? 
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3» What conceptual strategies do they use? 

U. Do the children tend toward idiosyncratic preferences for 

certain nodes of thought? 

5>» Are these children able to differentiate between variant and 

invariant aspects of their environment and thus attain the ability 

to conserve? 

6• How is language used in their strategies of thinking? 

Since the subjects vary little in age, it is assumed that 

they share the basic intellectual operations. The hypotheses of no 

difference between the two groups are tested using measurements of 

verbal behavior. The measurements on which the tests of hypotheses 

werebased are: 

1. Conservation of area, designed by Fiaget. 

2. Conservation of quantity, an adaptation from Piaget. 

3» Discrimination tasks. 

lw A story task. 

5. Snap toys task. 

6. Grouping the rubber people and other mammals task. 

Definitions 

In order to understand the context in which several terms are 

used the following definitions are presented. 

Intelligence 

For the purpose of this study Piaget1s (1963: 16) operational 

theory of intelligence for emphasizing the interaction of the organism 
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and the environment is used. "According to this point of view," 

wrote Piaget, "intellectual operations, whose highest form is found 

in logic and mathematics, constitute genuine actions, being at the 

same time something produced by the subject and a possible experi

ment on reality." 

Hunt (1961: 3$h) supporting Piaget's theory, defined intel

ligence as "central processes comprising strategies for processing 

information that develop in the course of the child's interaction 

with his environment." 

Cognition 

English and English's definition for cognition is used in 

this study. They described cognition as: "A generic term for a 

process whereby an organism becomes aware or obtains knowledge of an 

object. It includes perceiving, recognizing, conceiving, judging, 

reasoning, and...modern usage includes sensing" (I9fi>8: 101). 

Concept of Conservation 

Piaget's (I960) definition of conservation is used. In his 

scheme, children conserve when they recognize the equality or in-

variance of objects even if altered in shape, size, or position. 

Prior to acquiring this ability, children's capacities for viewing 

things in their true relations are limited. They are unable to 

handle complex relationships or abstractions. The ability to con

serve, then, is a prerequisite to the development of logical and 

systematic thought. 
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Concept 

For purposes of this study English and English's definition 

of the term concept is used. Their description is as follows: 

Knowledge that is not directly perceived through the senses 
but is the result of the manipulation of sensory impressions. 
Thus, one may directly perceive in Dobbin certain properties, 
but for a concept one must also apprehend these properties 
as constituting part of the general notion of "horsiness." 
A concept requires both abstraction and generalization — 
the first to isolate the property, the second to recognize 
that it may be ascribed to several objects (English and 
English 19^3J 10h). 

Conceptual Strategies 

In this study the term conceptual strategy is derived from 

two sources, Bruner, Goodnow, and Austin (19^6: 5U-55) and Wallach 

and Kogan (196£: 102). Bruner defined strategy as "regularities in 

decision-making." For expository purposes, Wallach and Kogan defined 

conceptualizing, where object sorting behavior is concerned, as "the 

activity of formulation." This activity, they continued, "can be 

distinguished in terms of the structural properties and content of 

the concepts selected.... The subject scans his repertoire for 

concepts appropriate to the objects provided, and then, having 

selected a concept, decides on the particular exemplars to include 

within it." For purposes of this study "conceptual strategy" is 

defined as the plan of action, the strategy, the child uses for se

lecting the basis upon which he groups the objects he thinks belong 

together. 
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Social Class 

For purposes of this study social class is defined by two 

sets of characteristics: (l) social status, and (2) certain environ

mental process properties. The social, status characteristics, using 

Warner's (i960) categories are: occupation, general grade of housing, 

and neighborhood area. The environmental process variables, as 

defined by Henderson (1966), include such recreational and leisure 

activities as travel, record players in the home, and all types of 

reading materials. The ranks of social class are limited to middle 

and lower classes. 

Mexican"American 

In this study Mexican-Americans are defined as persons with 

Spanish surnames. 

Limitations 

Certain limitations are inevitable with this type cf study. 

The population from which the sample is drawn is a limited sub-cultural 

group, therefore, generalizations from the findings must be limited 

to the same sub-cultural groups. 

Design of the Study 

The purpose of the study is to describe some of the ways 

children growing up in different social settings learn to view what 

is real in their world. Chapter 1 has presented an overview. The 

theoretical and empirical rationale outlined the interrelatedness of 

culture, thought, and language, the themes from which this problem 



lli 

evolved. An analysis of these interrelationships should help to clear 

av/ay some of the cobwebs remaining in the dusty corners of psycholo

gical theory. Also the study, involving as it does Mexican-Americans 

of the Southwest, should contribute needed research about this ethnic 

group. 

Chapter 2 elaborates some of the theoretical and empirical 

evidence already mentioned in this chapter. Other research relevant 

to the problem is discussed also, 

A description of the research design, methods, and procedures 

used in this research are found in Chapter 3. The intellectual tasks 

were designed to measure such skills as discrimination, categoriza

tion, recall, and organization. Each skill is central to the 

development of symbolic thought and provides a broad base for 

analyzing cognitive growth. The conservation tasks are designed to 

study the child's developing cognitive structure. 

In Chapter U the social class data describe some of the like

nesses and differences in the family life of the tv?o samples. The 

statistical findings of the children's verbal responses associated 

with the intellectual tasks and the analyses leading to inferences 

are included in Chapter 5>, 

Chapter 6 summarizes the study. The findings, the conclusions 

based on these findings, and recommendations for future research are 

found in this chapter. 



CHAPTER 2 

THEORETICAL AKD EMPIRICAL LITERATURE 

RELATED TO COGNITIVE FUNCTIONING 

The appraisal of the literature concerning the interdependence 

of culture and learning, while multi-faceted, is oriented in this 

chapter toward the task of analyzing young children's "growing" intel

ligence. Relevant theories have emerged from contemporary work in 

several areas. Studies in cognitive development, in the acquisition 

of concepts, in the strategies used in concept formation, and in the 

home environmental influences on language and cognitive development 

seem to support consistently the notion that "variations in cognitive 

functioning are formed by cultural influences"(Bruner et al l?66i 53). 

Each of the four areas is examined successively. 

Cognitive Development 

Cognition is defined by Webster as "the process of knowing." 

The point of view held in this study is that cognition is a develop

mental process through which a human being moves by progressive 

stages from the beginning unstable reflexive actions upon bis environ

ment during infancy to the increasingly higher levels of abstractly 

knowing and organizing his world (Hunt 196l)0 It involves the 

adaptive processes of assimilating new stimuli to existing cognitive 

structures and accommodating the existing structures to the new 

1$ 
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stimuli whereby new and differentiated structures are generated. It 

implies that man is an open, active, self-regulating human being ever 

striving towards competency. 

A Genetic Approach 

Piaget*s description of the cognitive process is relevant to 

the present study because of the role he assigns to experience. As 

Kohlberg noted: 

Piaget has based his theory upon the epistemological assump
tion that...cognition or knowing must be studied in relation 
to an object known.../he7 is dealing with the development of 
categories, that is, the most general modes of relating 
objects, such as causality, substance, space, time, quantity, 
and logic.... /^fhese are/ modes of relating any object to 
any other object. Every experienced event is located in 
time and space, /and7 implies or causes other events (Kohlberg 
1963: 1023). 

In his model, Piaget (1963, 1968) has incorporated four 

factors which determine mental growth, namely the physical environ

ment, the social environment, maturation, and equilibrium. These 

four interact to bring about change in the structural properties. 

The physical and social environments are the external factors and 

make up the changing content with which the individual deals through

out life. Maturation is the internal factor but is never seen in 

isolation fron the environmental influences. Piaget described the 

interaction of the factors in these words: 

If this fundamental interaction between internal and external 
factors is taken into account, all behavior is an assimila
tion of reality to prior schemata (schemata which, in varying 
degrees are due to heredity) and all behavior is at the same 
time an accommodation of these schemata to the action situ
ation. The result is that developmental theory necessarily 
calls upon the concept of equilibrium, since all behavior 
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tends toward assuring an equilibrium between internal and ex
ternal factors, or speaking more generally, between assimilation 
and accommodation (Piaget 1968: 103). 

Thus the fourth factor, equilibrium, becomes the overlaying 

principle of Piaget1s theory. Incorporating the invariant functions 

of assimilation and accommodation, the equilibrated process remains 

true across all developmental levels and is a "global conception of 

what the whole developmental process and its structural products are 

about" (Flavell 1963: 238). 

Within this ongoing continuous process of assimilation and 

accommodation, in action during all interchanges between the growing 

individual and his environment, mental structures are created and 

transformed. These structures are characterized by: (l) progressive 

changes with age from less to more advanced functioning; (2) sequen

tial developmental stages; (3) an integration of the preceding 

structures to form new and more complex cognitive structures; and (U) 

structural changes dependent upon experience. Flavell (1963: 263) 

summarized Piaget's system this way: "Across a childhood of con

tinuous operation of the functional invariants arise a succession of 

discontinuous cognitive structures. This is the heart and essencc of 

cognitive development." 

Within such a system the environmental factors become in

creasingly more important as determinants of the child's knowledge 

of reality. According to Inhelder (1962: 20), "It is precisely the 

successive forms of the child's activity in the course of his 

development that determines his modes of knowledge. As the child 
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interacts with his world, the intellectual growth occurs which leads 

to cognitive stages. 

In Piaget's analysis of cognitive stages lie the roots of 

understanding his concept of growing intelligence. It is important, 

therefore, to discuss briefly these ideas. 

Stages of Cognitive Development 

Piaget's painstaking descriptions of the developmental stages 

through which human beings move to reach adult thought have been 

elaborated not only in his numerous writings but also by others 

(Flavell 1963; Hunt 1961). For purposes of this study, only the 

principal stages are outlined and further discussion is limited to 

the one stage with which this paper treats, namely the concrete stage. 

The three main stages in Piaget's system are sensorimotor 

operations, concrete operations, and formal operations. There are 

several general characteristics which extend to all of these stages 

as well as features peculiar to each stage. Inhelder (1962) deline

ated the following characteristics as common to all stages: 

1. Each stage involves a period of formation and a period of 

attainment. 

2. Each structure constitutes at the same time the attainment 

of one stage and the starting point of the next stage. 

3. The order of succession of the stages is constant. 

U. The transition from an earlier stage implies the preceding 

structures becoming a part of the later structures (Inhelder 1962: 

23). 



19 

Thus, Piaget's sequence of cognitive structures is synonymous with 

his sequence of equilibrium states and is inclusive of all stages. 

In his words: 

Every structure is to be thought of as a particular form of 
equilibrium more or less stable within its restricted field 
and losing its stability on reaching the limits of its 
field. But these structures, forming different levels, are 
to be regarded as succeeding one another according to a lav; 
of development, such that each one brings about a more in
clusive and stable equilibrium for the processes that emerge 
from the preceding level. Thus, intelligence is only a 
generic term to indicate higher forms of organization or 
equilibrium or cognitive structures (Piaget 19&3: 7). 

In Piaget's scheme then, cognitive structures are formed at all levels, 

with the new integrating the old and emerging as a newly modified 

structure of the old. Yet, the structures at each stage can be 

characterized by several distinctive features. 

Sensorimotor Operations. The sensorimotor stage extends from 

birth to approximately eighteen months of age. During this period 

the infant acquires gross perceptions of his viorld and learns there 

are invariant objects within his perceptual field. Piaget (1963: 

121) characterized it as "intelligence in action," which gives the 

infant practical satisfaction, but it is in no way reflective action. 

Concrete Operations. The second developmental stage, concrete 

operations, is of particular interest because the children studied in 

this investigation fall within its age range, from two until eleven 

or twelve. As is true of Piaget's stages, each one contains sub-

stages. These are outlined below for this stage. 

1. Preconceptual phase. The first substage of concrete opera

tions is the preconceptual phase which lasts until the child is about 
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four years old. During this period he learns his language and engages 

in symbolic play (Hunt 19ol), 

2. Intuitive phase. The intuitive phase, from four to approxi

mately seven or eight years of age, is a transitional period in intel

lectual growth distinguished by several features relevant to the 

present study. Its most conspicuous characteristics are: 

a. continuing egocentrism, 

b. construction of relations without ability to combine 

thern into a unified class or to see more than one 

relation at a time, 

c. thought is tied to actionj therefore manipulation of 

objects, language, and thought go hand-in-hand, 

d. thought is a product of successive regulations; there

fore it is irreversible and non-conserving of the whole. 

For the child, this is probably the most disconcerting stage 

of all. It is here he is continually discovering that many things 

in his world vihich he considered permanent are really not so. This 

is a time when the child's' "anticipatory, intuitive schemata meet 

with disconfirnation" (Hunt 1961: 199) • As Hunt wrote, "He is 

attempting to solve each nev; problem with 'anticipatory schemata1 

from past assimilations at his disposal" (1961: 199). These past 

expectations are frequently not appropriate for new situations, but 

if the child has developed the mental structures for coping with the 

discrepancy, one of two things may happen. First, he can modify his 

cognitive structure and accommodate to the new situation. These 
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behaviors are beneficial and lead naturally to higher forms of cogni

tive organization. In the second instance, if the discontinuity is 

too great, the child may become frustrated over the contradiction to 

the extent that he withdraws from the situation. This behavior, often 

encountered, may interfere with his cognitive growth and could lead, 

in extreme cases, to total disorganization. 

The question of disconfirmation seems to be one of great 

delicacy and one which has to do with the interaction between the 
;s 

individual and his environment. Several investigators have approached 

the problem from related points of view# 

Festinger's (1957* 3) theory of "cognitive dissonance" pro-

posed that "the existence of"dissonance, being psychologically uncom

fortable, will motivate the person to try to reduce the dissonancy 

and achieve consonance." Consequently, such a state, if the 

dissonancy is not too great, becomes a motivating factor in its own 

right as the individual strives toward equilibrium. 

Hunt (1961) described the existence of dissonance as "mis

match." For instance, when there are nonfitting relations among 

cognitions, the individual is actively oriented toward reducing the 

mismatch. It is during this process that he sees mental growth taking 

place. 

Hebb's (19^9) pioneering work in the role of sensory depriva

tion on behavior and on the development of various abilities lends 

further support to the concept of disconfirmation. 

In summary, the subject of match between the child's existing 

schemata and bis environment seens to be crucial, if corrective 
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modification is to occur. In Piaget's scheme the solution may be 

found when the child encounters a great variety of experiences which 

are in agreement with his existing structure. Thus, confirmation may 

come from the objects with which the child works as he anticipates 

what they will do and from the corrective feedback adults provide him. 

3. Concrete operations. Children between the approximate ages 

of seven and eleven have moved to a true concrete operational level 

of thinking. It is distinguished from previous stages by the child's 

ability: 

a, to conserve seriation and numbering, 

b, to classify although his thought operations require 

concrete materials to manipulate, 

c, to manipulate objects permitting him to internalize 

his thought processes, 

d, to share a topic with others in which the topic is 

dealt with in a sequential manner, 

e, to construct time and space concepts. 

Thus, by the time the child is ten or eleven bis thinking is 

completely independent of perception and action. This is what Piaget 

(1963) called "decentring of thought," 

Formal Operations. The third stage of intellectual develop

ment begins at about eleven or twelve years of age and, as Inhelder 

(1?62: 27) explained, "in a rich cultural environment the formal 

operations come to form a stable system of thought at about fourteen 

or fifteen years of age," It is characterized by: 
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1, The development of logical symbolic thought. 

2, The formulation of hypotheses. 

3, The reversibility and reciprocity of relations. 

k. The use of language constructs. 

This fourth distinction is an ability that is characteristic only of 

technological societies (3runer et al 1966), 

V/hen these mental structures are developed, the child has 

reached the level of adult thought. These are the structures which 

are stabilized and will continue to remain so throughout his adult 

life. However, with new knowledge and experience the invariant 

functions of assimilation and accommodation continue to extend and 

to elaborate thought. 

In summary, if Piaget's theory of intellectual development 

is to be understood, it is necessary to look within his concept of 

stages, for it is here that the transformations of mental structures 

occur. The beginning phases of the concrete operational stage appear 

to be critical. There is a need, as Kohlberg (1?68: 102U) noted, 

"to analyze the relation of the structure...Such an analysis employs 

such notions as 'optimal match,' 'cognitive conflict,' 'assimilation,1 

and ' acc otr-modati on.1" 

The purpose of this study is to focus upon some "discrepancies 

between the child's action system and the experienced event" (Kohlberg 

1968: IO2I4. It is hoped that this analysis will give additional 

understanding to Piaget's concept of stages, specifically to the 

concrete operational level. 
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Acquisition of Concepts 

A review of the literature concerning the acquisition of con

cepts indicated strong support for the following propositions: 

1. The ability to conceptualize is a gradual developmental 

process spanning childhood. 

2. Language, the mediator between cognitive functioning and the 

environment, enables thought to develop to high levels of abstraction. 

3. Concept formation is a part of the acculturation process. 

Each of these ideas is discussed briefly in this section. 

Conceptualization as a.Developmental Process 

Children develop the ability to conceptualize as they en

counter diversity in their environment and gradually learn to order 

these differences into categories. They learn to sort out the real 

from the unreal, to arrange objects and events into classes and sub

classes. These learnings are based upon such processes as discrimi

nation, perception, classification, and categorization. In short, 

they learn to think in terns of symbols and classes. They are able, 

as Sigel (1961): 209) remarked, "to reduce ambiguity and imprecision" 

by learning to organize their environment. 

In Piaget's (1963> 1965) scheme, the foundation of logical 

thought rests upon the ability to think in classes. Only through 

direct interaction with his environment does the young child gradually 

acquire the ability to add, to subtract, to multiply, and to divide 

classes. The initial phase begins vihen the child becomes aware that 

objects and events have many dimensions. At that time he has reached 
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the bottom rung on the ladder of knowing that class membership is 

relative, 

Ausubel (1968) lent support to Piaget's theory. He, too, 

contended that the roots of concept formation lie in the child's en

counters viith his environment. At first, the child combines objects 

and events which he has seen and manipulated. The very nature of 

such groupings, which Ausubel labeled "primary concepts," requires 

concrete referents. Thus, Ausubel conjectured, "The primary concepts 

(particularly those of familiar perceptible objects and events) are 

little more than idealized images embodying appropriate critical 

attributes1, (1968: 199). In developing his ideas further, Ausubel 

stated: "Upon the acquisition of these primary concepts, the child 

can understand and use concept meanings apart from the particular 

exemplars, and he can also understand and manipulate in problem-

solving operations and relationships between these primary abstrac

tions" (1?68: 199)* It is evident, however, that the child's level 

of concept development is still minimal and that he appropriately 

belongs to Piaget's intuitive phase of cognitive functioning where 

language now plays an integral part. 

Language as a .Mediation System 

Language, serving as the mediator between man's thinking pro

cess and his ideas about his world, becomes the tool which determines 

his manner of thinking. Sapir (1921: 1$) described language as "the, 

outward facet of thought on the highest, most generalized level of 

symbolic expression." 
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Vygotsky developed a theory of intellectual development prior 

to his untimely death in 193U. The translation of his work in 1962 

by Hanfman and Vakar enabled American psychologists to explore further 

his analyses of the function of language in conccpt development. 

Vygotsky (1962: £9) wrote, "Learning to direct one's own mental 

process with the aid of words or signs is an integral part of the pro

cess of concept formation." 

For the young child, the acquisition of speech enables him to 

use words to guide his mental operations. His actions and his talk 

occur together. While acting out his experiences in situations mean

ingful to him, he elaborates his language and acquires concepts. In 

short, language and concept development go hand-in-hand and reflect 

the cultural setting in vihich they are acquired. 

Concept Formation and Cultural Influences 

The notion that concept formation is a function of the child's 

total social and cultural growth is well documented (Ausubel 1963j 

Brown 19^6; Bruner et al 1966; Vygotsky 1962). 

Vygotsky (1962: f>l) observed that "verbal thought is not an 

innate, natural form of behavior but is determined by a historical-

cultural process and has specific properties and laws that cannot be 

found in natural forms of thought and speech." Cross-cultural studios 

'('Bruner et> ai ~(T?6b; Lee 1959 j Head and v/olfenstein 195>5; Mead 19o0) 

have shown that the concept development of members of indigenous 

cultures differs from that of members of technological societies. 

The adults in a subsistence culture, without training 
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in symbolic representation, do not develop the abstract, formal 

operational levels of conceptual thought (Bruner et al 1966). As 

Bruner and his associates (1966: 267) explained, "Only modern tech

nological societies stress early use of functional and formal cate

gories in order to acculturate its young to the requirements of the 

technology they would be called upon to master." 

The societal demands of a complex culture require its people 

to move to such high levels of abstraction that it is difficult to 

relate data to referents. As Langer observed: 

The sense-data on which propositions of modern science rest 
are, for the most part, little photographic spots and blurs, 
or inky curved lines on paper. Our sense-data are primarily 
symbols... and all at once, the edifice of human knowledge 
stands before us, not as vast collections of sense reports, 
but as a structure of facts that are symbols and laws that 
are their meanings (Langer 19^2: 20). 

The power to code and to decode symbols is a unique character

istic of man. Through his use of language he no longer needs to be 

time-bound or tied to tangible specific contexts. Rather, he is able, 

as Bruner al (1966: f>9) remarked, "to represent something in 

language though it may be remote in place and time from the place of 

speaking." This is characteristic only of technological societies. 

It seems evident that the children growing up in America today need 

to have linguistic and cognitive confrontations which will enable 

them to develop the intellectual tool, conceptualization, with which 

to organize their environment and to attack their problems. 

In summary, concepts are acquired gradually as young children 

interact with various experiences and use their language to facilitate 
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and direct the process. They learn to retrieve and to use information 

in meaningful ways and to acquire the conceptual abilities demanded 

of then by their culture. 

Strategies Used in Concept Formation 

If it is assumed that the acquisition of concepts is a gradual 

developmental process, genetically and culturally determined, then 

the modes of cognitive organization children exhibit in learning to 

form concepts is relevant to the present study. A brief description 

of several psychological notions used in the literature dealing with 

concept formation is followed by an outline of three techniques for 

assessing conceptual strategies. 

Concepts Used in the Literature for Studying Concept Formation 

Schema. Piaget's (1963) ingeneous notion of schema, found in 

his descriptions of behavioral action sequences, seeir.3 helpful in 

dealing with the idea of strategies. His use of the term, schema, 

implies not only a cognitive structure whose referent is a class of 

similar action sequences, but it also implies vrhat Flavell (1963: 53) 

explained as "a plan of action, a strategy, or literally, a scheme." 

In short, as nev; behavioral sequences become a part of the child's 

intellectual repertoire, he becomes disposed toward using these 

sequences. 

If, as Piaget implied, a child becomes more predisposed toward 

using certain schemas, it may be assumed that the child's preferences 

would depend upon the kinds of experiences he encounters. Carroll, 

lending support to the assumption, noted: 
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Concepts are, after all, essentially idiosyncratic in the 
sense that they reside in particular individuals with par
ticular histories of experiences that lead them to classify 
those experiences in particular ways.... To a large extent, 
how one sorts out his experience is based upon the unique 
kinds of experience he has had and may not lead to the same 
sorting as another's (Carroll 1967: 223)# 

The notion that individuals classify and organize their ex

periences in different ways clearly implies the use of idiosyncratic 

behavior. This implication bears considerable resemblance to 3runer, 

Goodnow, and Austin's (19^6) idea of "strategy" and Kagan, Moss, and 

Sigel's (19o3) use of the term "cognitive style." 

Strategy. 3runer et al (l9i>6: defined strategies as 

"regularities in decision-making." They viewed the process as one 

in which the person, if he were to attain a concept, had to decide 

to which attributes and to how many he should attend. In their 

studies of the process they indicated that a strategy may be inferred 

"from the pattern of decisions one observes in a problem-solver 

seeking to attain a concept" (19^6: $$). Their work, in this instance 

was limited to adults who, presumably, already had well developed 

strategies of search. 

Further work by Bruner et al (1966) led him to conclude that 

children derive their conceptual strategies through cultural prefer

ences. He suggested that the habitually used strategies evolve 

finally into personal styles. His view lends further support to 

that of Piaget and Carroll, 

Cognitive Style. In the case of Kagan and his associates 

(1963: 7li) cognitive style referred to "stable individual preferences 
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in mode of perceptual organization and conceptual categorization of 

the external environment." They proposed that children may be charac

terized as "splitters" or "lumpers." "Splitters" were identified by 

their tendency "to analyze and differentiate the stimulus field, 

applying labels to subelements of the whole." "Lumpers" would be 

defined as individuals who tend "to categorize a relatively undif

ferentiated stimulus" (Kagan et al 1963: 7h). 

Techniques for Assessing Conceptual Strategies 

A review of the literature disclosed three cogent techniques 

for assessing conceptual strategies. One technique was the assessment 

method developed by Kagan et al (1963) in conjunction with their work 

on cognitive style. A second approach was delineated by Bruner and 

Olver (1963) in their research on cognitive strategies. The third 

method of assessing conceptual strategies is best exemplified in the 

work of V/allach and Xogan (1965) whose concern was studying the 

aspects of cognitive style which might be labeled creative. These 

approaches lend direction to the analytical procedures used in this 

study for measuring the Mexican-American children's verbas responses; 

therefore each technique is outlined briefly, 

Kaganfs team was engaged in a search for the antecedents of 

an analytic style of conceptual thought. One can infer from Guil

ford's work (1965) that an analytic style is a form of convergent 

thinking and, thus, would be more closely related to "intelligence." 

The tests administered by Kagan and his associates were designed 

originally for adults and later adapted for children of varying acres. 
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Since the researchers had earlier observations on some of their adult 

subjects, they were able to study the relationships of certain child 

behaviors to the analytical style of adult thinking. Their results 

suggested that the tendency to be analytic showed some degree of con

sistency over the years. 

Bruner and Olver's (1963) research was designed to study 

associative grouping strategies used by children of differing ages 

between six and twelve. They purposively constructed materials which 

would foster superord i.nate groupings. They assumed that the bases 

upon which the children made their groupings would change in a manner 

consistent with their structural changes in cognition. In other 

words, the children's grouping strategies should be consistently 

related to their operational levels of cognitive functioning. The 

results of the research reinforced their basic assumption. Young 

children used grouping strategies which closely resembled the ideas 

of Inhelder and Fiaget's (19^8) spontaneous grouping, of Vygotsky's 

(1962) complexes, and Ausubel's (1968) primary concepts. Thus, with 

the growth of strategies, there was a steady increase in the use of-

"superordinate" concepts, defined by Bruner and Olver (1963: 129* 

13U) as "items grouped on one or more attributes common to them all" 

and a decrease in the use of "complex" groupings. In short, the 

older children were able to use strategies that "permit of generality 

as well as economy of operations," 

The third approach centered on studying the dimensions of 

creative behavior associated with cognitive style. Vfellach and 
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Kogan (1965) have done the pioneering work in this field. They pur-

posivcly made use of the object sorting procedures originally de

veloped by Kagan and his associates (1963). Although their results 

were equivocal, especially in terms of the female subjects' perfor

mances, they did provide new insights into one cognitive activity, 

the "relational" or "thematic" mode of organization. They suggested 

that "creative individuals vrill sometimes break away from a strictly 

analytic or inferential approach to engage the stimulus material in 

a more playful, imaginative manner" (Wallach and Kogan 1965: 135)• 

On this point they took issue with the Kagan and Bruner teams 

over the assumption that a thematic cognitive style was a "primitive, 

low-level approach to a grouping task" (Vfellach and Kogan 1965: 13U)• 

The performance of Wallach and Kogan's high intelligent, high 

creative subjects on the relational mode would tend to refute the 

former assumption. 

An attempt has been made in the foregoing paragraphs to indi

cate that there is substantial support in the literature for further

ing the research related to children's modes of organizing their 

environment, defined in this study as conceptual strategies. A 

significant number of researchers have been concerned not only with 

the idiosyncratic behavior of individuals in formulating concepts 

(Carroll 1967J Kagan et al 1963; Piaget 1963] Wallach and Kogan 196^); 

but also with different aspects of grouping behavior whether it had 

to do with creativity (Wallach and Kogan 1965) or "intelligence 

(Ausubel 1968; Bruner and Olver 1963j Inhelder and Piaget 1958; and 

Vygotsky 1962). 
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Environmental Influences on Cognitive Development 

The literature already reviewed in relation to cognitive 

development, acquisition of concepts, and conceptual strategies con

firms the central role that environmental influences play in 

childrenTs "growing" intelligence. Now, as attention is turned to 

studies more directly related to the environmental variables, further 

corroboration is found in the work of Bloom (196b), Bruner et al 

(1966), Deutsch (1963), Havighurst (1963), McCandless (19^2), and 

Riessman (1962). A comprehensive overview of the nature of cultural 

deprivation and its relation to education was provided by Bloom, 

Davis, and Hess (196£). Their reviews ranged from home environmental 

influences to school performance. 

This section surveys other studies concerned with the inter

dependence of environment and cognitive functioning. 

Social Class as Related to School Performance 

Numerous studies have compared the intelligence and achieve

ment records of children from differing social classes (Davis 19U3; 

Deutsch 1963; EeHs et al 1951 j Goldberg 1963 J Lesser et al 196)4). 

The results have consistently favored the middle-class children. 

However, the traditionally used social status measures, such as 

housing, income, occupation, and parental education, present a 

limited picture of the differences in social background. 

In recent years researchers have attempted to find out what 

elements within the middle class child's environment intervene to 

make the difference between his cognitive functioning and that of 
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his lower class counterpart. The work of Lesser et al indicated that 

perhaps the differences were not found in social class but rather in 

ethnic group membership. They wrote: 

There seems little doubt that different emphases among ethnic 
groups in specific intellectual functions which are stimulated 
and encouraged arc reflected in different organizations of 
mental abilities..,. Once the ethnic pattern of mental 
abilities emerges, no further alteration in,this pattern 
occurs under the influence of differing social class condi
tions (Lesser et al 1?61|: lij£, li|8). 

Dave (Bloom 196U), Henderson (1966), and Wolf (Bloom l?oh) 

took another point of view. They felt that an examination of certain 

environmental process variables might help to sharpen the focus on 

the elements within the social background which might account for 

differences in school success. The findings of Dave and Wolf were 

unusually significant. The environmental process variables produced 

multiple correlations of +,76 on intelligence for Wolf and +.80 on 

achievement for Dave. 

Where Dave and Wolf's subjects were fifth grade middle-class 

children, Henderson (1966) examined first grade, lower class Mexican-

American children. On the basis of several identifiable characteris

tics he divided his subjects into two groups: (1) High Potential, 

predicting success in school for the group, and (2) Low Potential, 

predicting less chance for success in school for the second group. 

Although his findings were not as impressive as that of the other 

two researchers, he did establish a significant difference between 

the environmental background of his children. Further exploration 

of Henderson's work seems indicated for several reasons. First, as 
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Henderson observed, "Because of the restricted range of variation in 

the environments, of our subjects, this relationship should be explored 

further for practical reasons, especially in the light of contrary-

findings by Dave and Wolf" (1966: S?6). Secondly, the work of Lesser 

et al (196)1) reflects the need to search for relevant clues within 

the ethnic group. On this basis a third reasonable course might be 

related to examining differing social class groups of the same ethnic 

background, but in this instance, using measures which focus not only 

on environmental processes but also on broader dimensions of intel

lectual development. 

Social Class as Related to Language Development 

Cazden's (1966) interdisciplinary review of the sub-cultural 

differences in language developnent pointed up once again the favored 

position middle class children hold in the educational society. Since 

this is the recurring theme throughout the literature, it is important 

to search for the aspects of language development which foster intel

lectual growth. 

Studies which have dealt with the nature of the verbal inter

action seem to be the most helpful. Hunt (1961) and John and Gold

stein (I96ij) emphasized the importance of adult corrective feedback* 

Bernstein (I96I), Golden and Birns (1968), and Strodtbeck (196f?) re

iterated the use of abstract, elaborated language. In support of this 

idea, Miller and Swanson (i960) suggested that middle class children 

develop a conceptual style which grows out of such child-rearing 

practices as language-oriented discipline, symbolic reward, and 
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middle class children were more task-oriented in response to the de

mands for cognitive functioning. 

In short, verbal interaction appears to be a highly influen

tial variable on the child's developing intelligence, and since the 

discussion is centered on the young child, it can readily be assumed 

that the home environment is instrumental in affecting the cognitive 

behavior of young children. 

Home Environmental Influences and Cognitive Functioning 

The preceding survey of the literature points up the need to 

understand the specific aspects of the home environment which enable 

young children to integrate language and thought. It is possible 

to formulate under one general category, variations in cognitive 

experience, the distinguishing characteristics of a rich learning 

environment which are synonymous with a middle class environment. 

Variations in cognitive experience. The importance of what 

Hunt (l?6l: 259) called "the changes in environmental circumstances 

which force the child to make accommodative modifications in his 

cognitive structures" is supported by Piaget (19&3) and Vygotsky 

(1962). The circumstances conducive to accommodative modifications 

happen in the interaction with adults which builds toward conceptual 

development in the young child. Hess (1968: 92) suggested that the 

growth of the cognitive processes is fostered "in family control 

systems which offer a wide range of alternatives of action and 

thought." Thus, children build strategies of interaction when they 
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must select alternatives. They must learn to discriminate and to 

classify objects and events in their environment. In such situations 

they have opportunities to "exercise schemata" which otherwise would 

disappear from lack of use (Hunt 196lj Flavell 19&3). Sxperential 

variations which facilitate the growth of these strategies of inter

action are: 

1. Exposure to a variety of sensory experiences (Bloom 1961j)» 

2. Opportunities to talk frequently with adults who, in turn, 

provide corrective feedback (Hunt 1961). 

3. Amount of novelty in the environment (Kagan 1968; Hunt 1961). 

U. Opportunities to engage in problem solving and answer-seeking 

behaviors (Deutsch 1963). 

5. Opportunities to develop time and spatial concepts (Flavell 

1963). 

Summary 

This chapter has attempted to channel some of the knowledge 

from the contributing psychological and sociological tributaries into 

the mainstream of a developmental study of children's emerging intel

ligence. The interrelationships among the findings are most convinc

ing. The confluence of contemporary thought seems to be Piaget's 

theory. Tying the concept of intelligence to man's "knowing" his 

relationship to his world implies learning efficient ways of 

organizing its overwhelming complexity. 

Inherent in the human organism is the tendency to engage 

actively in the ordering and classifying processes. He has an 
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insatiable urge to place objects and events in time and space and to 

find out why things happen as they do in his universe. Through his 

exploratory encounters with his environment he gradually learns that 

certain objects are invariant and that, in many instances, his eyes 

belie the evidence of his mind. 

These interactive behaviors from infancy to adulthood are 

shaped, however, by his experiences, both cultural and social. How 

he thinks and feels is largely determined by the society in which he 

lives. Thus, the amount, the quality, and the repetitiousness of his 

experiences interacting with expressive language provide a set of 

significant experiences which potentially influence the quality of 

thought (Sigel and Hooper 1963: 512). 

From the integrated set of general principles discussed in 

this chapter, it seemed most strategic to study young children's 

emerging concepts and some of the home environmental variables which 

may impinge upon the quality of their conceptual thought. 



CHAPTER 3 

METHODOLOGY 

The present stud;- grew out of an interest in examining the 

ways young children go about processing information from their en

vironment. Because a review of the literature disclosed few studies 

related to the Mexican-Americans of the Southwest, it was decided to 

select the children for the study from this.ethnic group. 

The research is designed (1) to describe and to measure 

several characteristics of the home environments from differing 

social classes, and (2) to statistically analyze the measurements 

of these environmental characteristics and the children's responses 

to certain intellectual tasks. The hypotheses of no difference be

tween the two groups on each of the tasks have been tested and used 

as the basis for inferences. 

The Subjects 

The Population 

The subjects were drawn from first grade classrooms of six 

elementary schools situated in urban centers of Arizona and Califor

nia. For the purposes of this study the Mexican-American population 

was defined as possessing Spanish surnames. 

Arizona population. In Arizona, the subjects were drawn from 

one school with a neighborhood population composed principally of 

3 9 
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Mexican-Americans. Its 1$0 first grade children, of whom 9%% were 

Mexican-American, were heterogeneously grouped in six classrooms. 

These classes were a part of an experimental project involving 12 

Tucson schools located in neighborhoods designated by the federal 

government as eligible for ESEA Title I funds. 

As a cooperative enterprise, the University of Arizona and 

Tucson District Number 1 were engaged in developing an instructional 

program designed to help young children from poverty areas overcome 

learning deficits related to school tasks. Its goals were for the 

children (1) to build positive concepts of themselves and positive 

attitudes toward school, and (2) to develop the intellectual base, 

mediated by language, that would enable them as adults to become par

ticipating members of a complex modern society. 

For research purposes the University of Arizona Research and 

Development Center, a component of the National Laboratory for Early 

Childhood Education, randomly selected subjects from all the class

rooms which participated in the experimental project. 

California population. The remaining £i-ve elementary schools 

used in the present study belonged to a unified school district cen

tered in a rapidly growing metropolitan complex of California. The 

total student enrollment was 27,3U6. Of this total 26.8;-> of the 

children had Spanish surnames. 

The decision to incorporate these particular schools in the 

present study vias based upon the following criteria: 

1. The district office designated the schools as middle-class 

neighborhoods. 
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2. There were children with Spanish surnames in all of these 

first grades, 

3. In these rooms it was possible to match children on sex and 

birthdates with the Arizona sample. 

The schools' neighborhoods were heterogeneous in their ethnic 

composition. If any one group predominated, it was the Anglo-American. 

The Sample 

The Arizona subjects were a sub-sample randomly selected from 

the larger randomized sample used by the University of Arizona Re

search and Development Center for Early Childhood Education for its 

research purposes. The sub-sample was drawn from the six first grade 

classrooms of the previously defined school. Eighteen six-year-old 

children with Spanish surnames comprised the sample. 

The California subjects were selected on a basis of the match 

with the Arizona sample on two variables; sex and birthdate. There 

were also 18 six-year-olds with Spanish surnames in this sample. It 

must be noted that the process of matching the children even on two 

variables was very difficult. Over 200 Mexican-American children 

were screened before 18 were found to match. As a consequence, this 

sample represents children from II4 classrooms. 

An important feature of the study was gathering descriptive 

data on the home backgrounds of the two groups. These data were 

gathered through interviews with the parents or parent substitutes. 

An edited version of the Population Description Questionnaire 

developed by the University of Arizona Research and Development 
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Center for Early Childhood Education was used. It was possible to 

obtain the information from the 18 California families, but only 1U 

of the Arizona families were available for interviews. Thus, it was 

necessary to eliminate four of the Arizona children from the study. 

Table 1 gives the distribution on sex and age in months of the 

Arizona and California groups. The mean age of the pooled groups is 

77.75 months while the mean on the sex variable is ,b06 where 1 was 

used to indicate males and 0 females. 

Criterion Measures 

Six different intellectual tasks based upon Piaget's theory 

were used in this study. The tasks were designed to bring new kinds 

of answers to the new questions Piaget has raised about intellectual 

growth. The traditional methods for measuring intelligence no longer 

meet the new criteria for assessing cognitive development. Incorpor

ating such broad dimensions as conservation, classification, and 

conceptual strategies into a definition of intelligence requires 

measures which take into account these dimensions. Piaget's conser

vation and classificatory tasks are his answers to the problem. His 

procedures have captured the fancy not only of developmental psycholo

gists but also of the behaviorists (Berlyne 1962; Watson 1963). Many 

researchers have attempted to objectify, to quantify, to modify, as 

well as to replicate and to extend his tasks (Dodwell 1968; Elkind 

1968; Lovell, Healey, and Rowland 1968; Smedslund 1965; Wohlwill 

1968). These attempts have led Inhelder (1953: vii), writing a 

foreward in Logical Thinking in Children, to remark: 



TABLE X 

Sample description, indicating sex and age in months. 

State 
Sex 

!£= .1;06 83 82 81 
Age in Months 
80 79 

M 
78 

= 77.75 

77 76 75 7k 

Tot, by 
Sex Total 

Arizona 

Boys 

Girls 

1 

1 1 1 

1 

3 

2 

1 

1 

2 9 1U 

California 

Boys 1 1 1 1 2 1 1 8 

Girls 1 1 1 \ 3 3 1 10 18 

Total by age h 2 3 2 0 1 6 u 5 5 N = 32 
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Our current research has led us to believe that the ansvier 
to this question /the relationships between different tasks 
and substructures, apparently requiring the same mental 
structur£7 will probably not be found by standardising 
experiments or by refining the statistical methods of 
treating results. 

* 

Nevertheless the validity of conservation tasks has been established 

by the number of studies which have confirmed Piaget's concept of 

stages (Sigel and Hooper 1968). 

The problem of reliability does not concern Piaget either, 

although he is aviare of the issue. He employs a clinical method 

because he feels that standardizing procedures prevent understanding 

the child's thinking. However, the many replications using Piaget-

type materials and procedures have resulted in such similar responses, 

especially to conservation tasks, that reliability is justified 

(Sigel and Hooper 1963). 

The same reliability has not been found in classificatory 

tasks or in the rate of development of cognitive stages (Alrcy 1966; 

Bruner et al 1966j Hess and Bear 1963; Sigel and Hooper 1963). These 

studies and others mentioned in Chapter 2 suggested that the varia

tions in conceptual strategies and operational levels of thinking may 

lie in such environmental variables as language, schooling, kinds of 

experiences encountered, social class, and individual preferences for 

organizing experiences. 

This study is concerned with several characteristics of the 

home environment which may contribute to the quality and level of 

the six-year-old's conceptual development. Therefore, the particular 

tasks used in the investigation were chosen, for the following reasons: 
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1. The tasks permitted viewing children's behavior in broader 

dimensions which reflected their experiential histories. 

2. The tasks permitted an analysis of the "range of preferences 

children express in their selection of details by which to organize 

materials" (Sigel and Hooper 1968: £16). 

3# It was possible to study the relationship between certain 

social class variables and the acquisition of particular concepts. 

U. It was possible to assess their level of cognitive operations 

by studying children's ability to differentiate, to interpret, and to 

integrate aspects of their environment through verbal responses. 

Conservation Tasks 

Piaget's concept of conservation is central to the development 

of logical thought because, as Sigel and Hooper (1968: ix) explained, 

"It reflects cognitive competence of some complexity, while the period 

of acquisition is the threshold of greater and more complex intel

lectual growth," 

Conservation of Area. The conservation of area task was 

replicated to discover, as Piaget, Inhelder, and Szeminska (I960: 26l) 

did, "what notions children might have of equality as between two 

areas which could be made congruent by rearranging their parts." In 

his work the questions asked of the children dealt with addition or 

subtraction of parts, but Piaget's underlying purpose was to study 

conservation, both of parts and of wholes. As he wrote: "The ability 

to analyze a whole in this way is a prerequisite to reasurement be

cause when measuring an area we assume, as we do for all measurement, 
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that partial units are conserved and can be composed in a variety of 

ways to form invariant wholes" (Piaget et al I960: 262). His experi

ment was designed to trace the continuous development, first of 

perceptual and then of intuitive acquisitions which lead finally to 

reversible operations of their necessary form of equilibrium. 

In replicating this task Lovell, Healey, and Rowland (1968: 

l£2) confirmed Piaget's findings. They computed a Kendall tau co

efficient of .29 (significant at the .01 level) for the correlation 

between chronological age and stage based upon a sample of 70 chil

dren between the ages of five and nine. 

In this study Piaget1s (1961) instructions for administering 

the task were followed closely. The necessary materials consisted 

of two identical rectangular sheets of green cardboard, approximately 

13" x 2ii"; two farmers (plastic)j two cows (plastic); 30 wooden 

blocks 2" x 2" x 1/2" representing houses; and four wooden blocks 

2" x k" x l/2" representing houses. Following his method, each child 

was interviewed singly. While he watched, the child was shown an 

area (in this instance, one piece of cardboard), made up of sub-areas 

(the blocks grouped in one fashion on the cardboard), and then of 

modifying the visible structure of the total area (by taking the 

second sheet of cardboard and arranging in different positions an 

equal number of blocks on it). To stimulate the child's interest 

the interview followed a story pattern. After each addition of two 

blocks, one to each field, the child was asked, "V/ill the cows have 

the same amount of grass to eat?.,,. Why?" If the child did not 
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succumb to the perceptual differences of the task, more houses were 

introduced in each field. The point at which he did succumb required 

a change in procedural strategy. The houses which were scattered on 

the one field were gradually moved closer together until the child 

accepted the equality of composition. A sample of the interview 

sheet and the materials for administering the task are found in 

Appendix A. 

Scoring for Conservation of Area. Two general methods of 

scoring the protocols were used: (1) counting the number of houses 

to which the subject admitted equality of composition, and (2) analy

zing the child's explanations. Tabulations also were determined for: 

1. Children who conserved with conservation defined as admitting 

equality to ll* or more houses and responding in the "symbolic" cate

gory. 

2. The actual number of blocks each child conserved. 

3. The number of children who counted. 

To make the scoring of the children's explanations as objec

tive as possible, a set of classificatory rules was established. The 

categorical system was based upon one used by Smedslund (1965: $8$~-

^86). The four categories and their definitions are: 

1. Symbolic: Explanations which consistently recognize that the 

remainders are equal. Examples are: "This field has the same number 

of houses as this one (if? houses)." "This looks like more grass, but 

it's the same amount of blocks." "The farmers have that grass and 

everything the same." "The two farms are the same size and have the 

same grass." 
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2. Transitional: Explanations which (1) oscillate between per

ceptual appearances and reality, (2) attempt to count the houses, or 

(3) anticipate closure. Examples are: "I counted the houses." 
t 

"They're the same houses." "They're the same because there are 

squares and there are squares (indicating each field)." 

3. Perceptual: Explanations which (1) are based directly on the 

physical attributes, which can be perceived visually, and (2) indicate 

the need for identical house arrangements for the green spaces to 

remain equal. Examples are: "The one space is more spread out and 

this space is squeezed up." "These houses are together and these are 

not." "This one has lots of grass and this one has a little bit of 

grass." 

lu Ambiguous: All explanations that cannot be subsumed under 

the preceding categories. Examples are: Mods head and/or points 

without making a verbal response. "One field yellow and one green." 

"The grass didn't grow.right." "The cow gives milk." 

Children frequently encounter the word, "same," in Piaget's 

tasks. Griffiths,Shantz, and Sigel (1967: 8U2) suggested that "the 

word may be a function of the ambiguity of the term" because it may 

be interpreted as identity or equivalence. Bruner et al (1966) 

devised an experiment to deal with the ambiguity of the term. Their 

most interesting findings were concerned with the relation between 

the two types of response. The subjects who used "same" to mean 

equivalence also used "same" to mean identity. However, the reverse 

did not hold true. Children who asserted identity did not necessarily 



h9 

assert equivalence. Bruner and Nair felt justified to conclude that 

"a recognition of identity is a necessary if not a sufficient con

dition for the recognition of quantitative equivalence" (Bruner et al 

1966: 189). 

Their conclusion was sufficiently interesting to prompt the 

investigator to reexamine the protocols for evidence of "identity" 

and "equivalence." Hence three additional categories; identity, 

equivalence, and both identity and equivalence were added to the 

rating procedures. The definitions of these three terms are: 

1. Identity, The child organizes his response in such a viay 

that the word "same" is not used or he follows the word "same" with 

a word based on the physical attributes of the experiment which can 

be visually perceived. Examples are; "Cause there's a big space 

here and a space there." "Same kind of big grass." "Same two colors 

of green grass." "Cause barns are the same." 

2. Equivalence. The child uses the word "same" with a word 

denoting equivalence. Examples are: "Cause there's the same size." 

"Cause there's the same amount." 

3. Both identity and equivalence. The child uses both defini

tions in his explanations. For example: "The grass is the same color 

and they're the same sizes and same shapes." "This is close and this 

is apart, but the same amount of grass." 

Conservation of Quantity 

The conservation of quantity task was adapted from one of 

Piaget's (196£: 76) designed to study numerical concepts. Kis 
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purpose was to test the child's understanding of the relationship of 

density" with that of length. As he explained, "The two qualities in

herent in any row of objects, irrespective of the nature of the 

objects, are the total length and the density of the elements." 

Again, as in other conservation tasks, the logical construction of 

numerical correspondence takes place in three stages. Dodwell (1965), 

Elkind (1968), and w'ohlwill (1968) are among the investigators who 

have replicated the conservation of quantity tasks using standard

ized procedures and statistical analyses. Their findings, again con

firming Piaget's concept of stages, lend additional reliability and 

validation to his work. 

Three tasks, using dominoes, made up this battery: 

Task I» An arrangement of two corresponding rows of seven domi

noes initiated the task. The child was asked, "Is there the same 

number of dominoes in each of these two groups?" If the answer was 

"No," then the experimenter asked, "Which group has the most dominoes?" 

After the dominoes were rearranged, the same sequence of questions 

were repeated twice. The rearrangements were: (l) to lengthen by 

spacing, and (2) to compress one row to its original shape while the 

other rov; was extended to twice the distance between the dominoes of 

the previous arrangement. 

Task II. The task was comprised of the following three steps: 

1. To set up two areas consisting of fifteen dominoes each 

and to ask, "Is there the same number of dominoes in each 

of these two groups?" 
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2. To scatter one of the groups within 8" x 10" limits and to 

ask the same sequence of questions as Task I. 

3. To scatter the same group still farther (within 16" x 20" 

limits) and to follow with the same questions. This last 

step was a score for conservation. 

Task III. The following procedures were used: 

Step 1. Add one domino to each previous group as the child 

watched. With a total of 16 dominoes in each group, form 

a rectangle and a cross. Ask the child, "Which of these 

groups has the most dominoes?" The result was scored for 

conservation. 

Step 2. As the child observed, remove two dominoes from the 

center of the irregular cross-shaped design. Leave the 

two removed dominoes in view of the child, and realign the 

cross design symmetrically. After the usual question, a 

score for conservation was given. 

Scoring for conservation of quantity. The maximirni score 

possible for the three tasks was four. A tally was kept of the 

children who counted the dominoes. The tasks and procedures for 

administering are included as Appendix B. 

Discrimination Tasks 

The ability to discriminate is one step in concept develop

ment. To learn v.'hat belongs and does not belong in a class one must 

distinguish differences and likenesses of objects and events. 
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The University of Arizona Research and Development Center for 

Early Childhood Education designed two tasks, one using marbles and 

the other plastic doll shoes, for assessing children's ability to 

discriminate. The measures were based upon Piaget's (1968) notion 

that young children will attend to only one attribute of objects at 

a time. These tasks were designed so that the general ideas six-year-

olds have about the attribute of objects could be examined. 

Marble task. The materials for the first task were four 

marbles; two large and two small, with one of the small ones identical 

in color to one of the large marbles. The fifth object was a super-

ball equal in size to the larger marbles. The child was asked, "Which 

one of these (pointing to the row composed of the ball and three of 

the marbles) is most like this one (pointing to the large marble 

identical in color to one of the small ones?" Following the child's 

response, he was asked, "V/hy?" After placing the marble which was 

in front of the child in alignment with the rest of the objects, he 

was asked, "Are they all the same?" 

Scoring for Marbles' task. The child was scored on (1) his 

choice of the physical attributes, color or size; (2) if his verbal 

response was correct or incorrect, and (3) a yes or no response on 

his discrimination of the objects. 

Shoes task. The second task was similar in design to the 

first except for the materials. Five miniature plastic shoes were 

used as the class category. One shoe matched in form one of the 

other four and in color another shoe in the array. The child had 

two chances to be correct. 
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Scoring for Shoes' task* The scoring for the shoes' task was 

based upon (1) the physical attributes of form and color, and (2) the 

correctness of the child's verbal response. The complete procedures 

and the materials for both discrimination tasks are found as Appendix 

C. 

Story Task 

The University of Arizona Research and Development Center for 

Early Childhood Education wrote a story centered around a Mexican-

American boy named Pete. The purpose of the task was to assess the 

child's ability to comprehend a story read to him. Inherent in this 

task is Piaget's notion that the young child has not reached the con

crete level of mental operation until he can deal with a topic in a 

sequential manner and can discriminate between the relevant and irrele

vant parts of a topic. 

Following the telling of the story, the experimenter showed 

the child line drawings, eleven of which were related to the content 

of the story and four which were not. The child was then asked to 

form two groups of pictures, one group in the story and the other 

group not in the story. Next, the child was to retell the story while 

the experimenter recorded his exact language. A second invitation to 

elaborate further on his story was given each child. 

Scoring for the story task. Three different scores were 

obtained: 

1. Discrimination score was derived from a total number of cor

rect In Story and Out of Story pictures, ranging from zero to lf> 
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with the highest number a perfect discrimination. 

2. Comprehension score was obtained by counting the number of 

ideas recalled from the story. A range of 1 - 36 was possible with 

a higher score an indication of better comprehension. 

3. Organization score judged the ability to organize on a three 

point rating scale of poor, fair, and good. The rating scale was 

based upon the following definitions: 

Poor, coded 1, was given if the story was jumbled and had no 

order. 

Fair, coded 2, was given if the story was somewhat mixed up 

but had some degree of relationship to the actual organiza

tion. 

Good, coded 3> was given if the story was almost perfect and 

showed fairly good continuity with the actual organization. 

In the actual analysis of the data these numerical ratings were con

sidered as scores with three the highest. The investigator's judg

ments were matched with those of other scorers and acquired a between 

raters' reliability r » .96. 

The reliability of the task itself rests upon the stability 

of the answers gathered over a three year period of retesting a sample 

of approximately b.00 children as they proceeded through the first 

three grades of school. Appendix D contains the Story Task and pro

cedures for administering it. 
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Grouping with Snap Toys 

The grouping with snap toys was another task designed by the 

University of Arizona Research and Development Center for Early Child

hood Education. Its purpose was to assess the generality of the 

children's responses for grouping with toys that visually could be 

grouped on color, form, or various combinations of the two. The task 

was based on a characteristic of Piaget's concrete operational stage, 

namely, thought is tied to action (Chapter 2 ). It was assumed that 

if children were given open invitations "to put together the things 

that go together," they would manipulate freely and spontaneously 

with relatively abstract toys. In turn, the experimenter could record 

the children's actions and verbal responses in order to study the 

basis upon which children made their combinations. 

Further theoretical support for the task is derived from 

Bruner et al (1966), Kagan et al (1963), and YJallach and Kogan (1965). 

They contended that children's modes of organization reflect their 

personal preferences. The task lent itself also to analyzing Piaget's 

notion of schema (Chapter 2 ). 

Thirty-seven plastic snap toys of various shapes (polygons, 

ovoids, accordians, cylinders, and rounds) and colors (red, pink, 

light and dark blues, green, yellow, and orange) were offered to the 

child. He was invited to group the toys any way he wished three 

different times. Complete procedures and materials for administering 

the task are found, in Appendix E. 
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Scoring for snap toys task. Two methods were used for scoring 

the task: (1) the experimenter's subjective judgment inferred from 

the manipulative actions of the subject, and (2) categorizing the 

verbal explanations. 

The first procedure derived a numerical score, ranging from 

0 - 3« It was obtained from the number of times the following modes 

were used: form, color, color and form, and plan (very selective in 

choice of toys). A tally was kept also of the number of times in 

three trials the child chose to snap the toys and the number of times 

he refused to attempt the task. 

The second form of scoring included a rating scale, ranging 

from 0-9. It was developed to judge the child's verbal responses 

on each of his three trials. The scale with its criteria is shown 

in Table 2. Three additional numerical scores were obtained from 

the total number of times in three trials the verbal responses could 

be categorized as: 

1. Representation was defined as a shape which represented to 

the child a realistic or known object. Examples are: "I made a snow 

man." "This is a coke bottle and I'm going to drink out of it." 

"This is a snake." "This is a long train." 

2. Mechanical relationship was tallied if the child commented on 

the small hole at one end of each snap toy or the knob protruding from 

the opposite end. An instance was, "I put these together because I 

can make these (referring to the knobs) touch." 

3. Other was defined as including any other types of verbal 

responses other than the ones already defined. 
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TABLE 2 

Verbal response rating scale and its criteria for use with the snap 
toys task. 

Scale Criteria 

0 Used none of the below criteria. 

1 Ignorance (no response). 

2 Specific color or specific form. 

3 Both specific color and specific form. 

U General color or general form. 

$ Both general color and general farm. 

6 General color and specific color or 
general form and specific form. 

7 Combination of 2 and h or 3 and U. 

8 Incorporate-general color and general 
form plus specific form or specific 
color. 

9 Incorporate general form and general color 
plus specific color and specific form. 
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The multiple categories for judging children's responses 

enabled the experimenter to make very precise decisions. Members of 

pairs judged both scoring methods with the reliability correlation 

for method one .87 and for method two .92. 

Grouping the Rubber People and Other Mammals Task 

Grouping the rubber people and other mammals task was developed 

by the University of Arizona Research and Development Center for Early 

Childhood 2ducation. The purpose of this task was to assess (1) the 

child's conceptual strategies and (2) his fluency and flexibility, 

two well-defined"characteristics of creativity (Guilford 1965; 

Torrance 1962; V/allach and Kogan 1965), in combining and classifying 

objects. The assumptions upon which the task was based are well 

grounded in the theoretical and empirical research previously dis

cussed in Chapter 2» 

The testing kit was composed of rubber toys to similate real 

animals (farm and zoo) and people (families and community workers, 

one white and the other black). The child was invited twice to 

group the things "you think go together," and then queried as to 

"Why?" The child's actions as well-as his verbal explanations viere 

recorded. 

In this task the child was engaged once again in action tied 

to thought. The rubber toys were deliberately selected for their 

real life characteristics which' Bruner et al (1956) felt would auto

matically encourage the child to group "thematically," a basis which 

they judged as not only inefficient but also as a lovi level approach 
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to a grouping task. The point of view held in this study disagrees 

with that of Bruner et al. Rather, thematic grouping is held to be 

a high level of thought indicating a preference for elaborated, ex

pressive language tending toward divergent thinking and indicating an 

ability to attend to more than one idea at a time. This point of 

view is supported by Wallach and Kogan (1965). 

Further support for the choice of materials and testing 

situation is found in the writings of Vygotsky. "The sensory mate

rial and the word are both indispensable parts of concept formation. 

Studying the word separately puts the process on the purely verbal 

plane, vfrich is uncharacteristic of child thinking" (Vygotsky 1962: 

51). 

Scoring for rubber people and other mammals. The scoring 

technique used in this test was adapted from V/allach and Kogan!s 

(1?65: 117-119) categories. Since the procedures for this test dif

fered from theirs, it was necessary to regroup and redefine their 

categories. Pour classifications were defined as follows: 

1. Descriptive. Organization of objects is on the basis of 

similarities in objective, physical attributes. The objects are 

grouped because they share some physical property such as the same 

size, color, shape, physical position. Examples are: Because they 

are all, or both, "little," "brown," "have spots," "have same 

clothes." 

2. Categorical - Inferential. Organization does not rest on a 

single abstracted physical property shared by the objects but rather 
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represents groupings that take account of the objects as whole enti

ties. Any objects in the group can be considered an instance of the 

conceptual label. (To test whether a response fits in this category 

ask: What is the conceptual label of the group? Then ask: Are all 

the items in the grouping a member of that group?). Examples are: 

Because they are all "jungle animalss 11 "people," "the same race," 

"girls," "boys," "horses," or members of the same occupational group. 

3* Relational. Organization is on the basis of the relationship 

of the objects within th-a group. Relational groupings include (1) 

family relationships such as sisters, fathers, mothers, brothers, 

teacher-pupil, nurse-patient, animal-caretaker and, (3) physical and 

positional relationships such as big versus little, young versus old, 

tall versus short. 

U. Thematic. Organization is on the basis of a story, incident, 

or theme involving the items in the grouping. Examples are: "They 

are eating grass." "This is a zoo where people are watching the 

animals." Thematic groupings cover the entire range from a simple 

statement to an elaborate story. 

The protocols were scored for fluency and flexibility. For 

fluency, a numerical score was obtained by counting the combinations 

the children formed and totaling them. The combinations tabulated 

were pairs, groups, and the total number of pairs and groups in two 

trials. Scores were obtained for each of the four modes of organi

zation. To determine the flexibility of children's thinking a check 

was made of how many of the modes were used. 
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Scoring judgments were checked again with reliability r = 93 

for members of pairs. Appendix F contains the procedural outline and 

the materials for administering the grouping task. 

Reliability and Validity 

The previous descriptions of the measures used in the study 

have indicated the reliability and validity of each instrument. As 

was indicated, Piaget's tasks seemed to have well-established reli

ability and validity. The other tasks have developed an internal 

reliability on the basis of the high degree of association between 

the answers of the children (approximately 200) to whom the tasks 

were administered. 

The validity of these tasks is not known because the cognitive 

skills examined on these measures cannot successfully be compared with 

the only known criterion measures universally used to test "intelli

gence," namely, standardized intelligence tests. Since it is well 

documented (Bloom 19&ki Henderson 1966$ Lesser et al 196U) that such 

tests measure only mental abilities related closely to selected 

school tasks, it seems clear that the tests would not be appropriate 

instruments against which to test the validity of the tasks used in 

the current study. The view with which many contemporary psycholo

gists concur is reflected by Flavell (1963: 23): "One simply must 

adapt a technique, whatever its hazards and difficulties, which per

mits the child to move on his own intellectually, to display his 

cognitive orientation' which is natural to him at that period in his 

development." Bruner et al (1956: 2ii3) lent further support to the 
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need for new instruments: "If behavior is to be viewed as strategy, 

the task of analysis can only be accomplished by devising experiments 

that can get a lot of sequentially linked behavior out of the organism 

where it can be observed." 

Since the design of the tasks is well grounded in psychologi

cal theory and the questions used appear to be relevant to the 

dimensions of cognitive growth purportedly under investigation, they 

were the most appropriately available. 

Descriptive Keasures 

The problem of the study is based on determining some of the 

differences between two groups of Mexican-American children from 

differing social classes. Hence, the family life description gathered 

through parent interviews and home and dwelling area observations was 

an important feature of the investigation. 

Population Description Questionnaire 

The Population Description Questionnaire was devised by the 

University-of Arizona Research and Development Center for 3arly Child

hood Education. The instrument has been used in parent interviews 

with over 200 Xexican-American families in Tucson. Because of its 

comprehensive nature in dealing with many areas of family life, 

several of which were irrelevant to the current study, an edited 

version of the original was used. A total of 77 questions centered 

around five major areas: (1) family patterns, (2) housing patterns, 

(3) occupations, (U) education, and (£) recreation and leisure. The 

instrument is included in Appendix G. 



Home and Dwelling Area Observations 

The interviewer was able to obtain data about certain charac

teristics of the interior and exterior condition of the home as well 

as general characteristics of the dwelling area. The estimates of 

general grade of housing and of the neighborhood were based upon 

Warner's (Warner et al I960) revised seven point scales. The obser

vational checklist is found as Appendix H. 

Procedures 

Procedures for Administering Intellectual Tasks 

Using Piaget's clinical method, the intellectual tasks were 

administered to the Arizona (18 children) and California (13 children) 

samples individually under testing conditions which lent themselves 

to informal interaction between tester and testee, The experimenter, 

having worked daily for a year in the Arizona classrooms, was well-

known to the children. Since the same was not true of the California 

sample, there was a conscientious effort to establish a friendly 

rapport with them. 

Arrangements for a quiet, secluded testing location on the 

school sites were made. The tasks were administered during the school 

day with the testing sessions dependent upon the interest span of the 

child and the classroom schedule. The sessions continued until the 

battery was completed, usually four meetings totaling approximately 

two hours. 

The experimenter was trained under the same training conditions 

as the research team of the University of Arizona Research and 
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Development Center for Early Childhood Education. Previously, the 

instruments had been administered to ten other children in order to 

meet the criteria of tester reliability. 

The testing materials were sufficiently novel for each child 

to be eager to work with the objects. More often than not they spon

taneously interacted with the materials and chatted happily away. 

Thus, there was no problem with inattentive restless children. Too, 

they were free to move about at will. Often it was the experimenter 

who terminated the sessions because of recess or lunch schedules. 

Procedures for Interviewing Parents 

The experimenter interviewed the parents of the California 

children. Appointments were made by telephone at times convenient 

to the parents. In several instances, the interviews were held in 

the evenings because of parental interest. Fathers as well as mothers 

wanted to participate in the interviews. Indicative of the parents1 

willingness to participate is one mother's remark, "I hate to see you 

go. I enjoyed the questions you asked because they made me think." 

Language presented a problem on two occasions. Neither parent of one 

child spoke English so arrangements were made to have the elder son 

serve as interpreter. In the other case, the mother was learning 

English and indicated she wished to conduct the interview in that 

language. However, her husband, who spoke excellent English, was 

present and translated if it was necessary. 

The Arizona parent interviews were conducted by the interview 

team of the University of Arizona Research and Development Center for 
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Early Childhood Education. Any language barriers were easily overcome 

by using trained bilingual interviewers. Since it was possible to 

interview only fourteen families of the Arizona sample, four children 

were deleted from the sample. 

Analysis of the Data 

The data of the study were derived from the following pro

cedures: 

1. Analysis of the parent responses to the Population Description 

Questionnaire by the chi-square and Student t tests. 

2. Analysis of the children's verbal responses associated with 

the intellectual tasks using the analysis of covariance techniques 

where the social class variables were considered in covariance. 

Analysis of the questionnaires,, From the moment the parents1 

answers to the questionnaire were tabulated some practical methods 

were needed to handle the quantity of data. The most consequential 

decision facing the investigator was the selection of the variables 

to be considered in covariance. At each step in the selection process 

an attempt was made to choose the variables which might most influence 

what v/as said about the dependent variables and at the same time to 

keep as many degrees of freedom as possible. Because of the small 

sample (132 subjects in the combined groups) it was believed that a 

maximum of 12 variables should be used in covariance0 The decision

making steps are outlined below. 

Step 1. Arbitrary judgments to eliminate certain social class 

variables viere based on two considerations: (1) the relevance of the 



questions to the intellectual measurements, and (2) the consolidation 

of categories to eliminate cells with too few observations. If the 

latter was not feasible without invalidating the responses, the ques

tion was deleted. 

Step 2. In order to compare the groups the parents' replies to 

the Questionnaire were subjected to the following analyses: (l) to 

determine the significance of the difference between the means 

Student ts were computed on six variables for which numerical scores 

could be calculated, and (2) chi-squares were calculated on 33 non-

measurable characteristics to determine whether the groups were sig

nificantly different. 

Step 3» Data were examined and variables were retained on two 

criteria: (1) significant chi-squares and Student ts at the ,0£ 

level, and (2) a theoretical base. Geary and Leser (1968: 20) 

emphasised the latter criterion in a recent article. They pointed 

out that "significant tests should not be used mechanically to ex

clude from a regression equation a variable for the retention of 

which there is a good theoretical case." 

Step U. Following a series of preliminary analyses of covariance 

using the multiple regression method, the least significant variables 

were eliminated. 

Statistical analysis. A form of multiple regression, selected 

particularly to avoid the problem of unequal cell frequencies, was 
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used in which new (dumrry) variables were defined which could take 

values of 1 or 0 (Stewart 19625 Suits 19$7)• The scores for each 

individual were used for testing the hypothesis of no difference be

tween the groups. The scores for individuals which provided a basis 

for statistical tests of group differences were obtained from: 

1. Conservation of area task 

2. Conservation of quantity task 

3. Discrimination tasks 

h. Story task 

5. Snap toys task 

6. Grouping with rubber people and other mammals 

The scores and family background were subjected to an analysis 

of covariance using the regression method in order to test the 

hypothesis of no difference between the two groups. The variables 

considered in covariance for the various analyses v;ere: 

1. Age, in months 

2. Number of people in the home 

3. Education of the wife 

U. Education of the husband 

Group, lower class or middle class 

6. Sex 

7. Feel child will be what kind of student 

8. V/hy? 

9. Language spoken to child 

10. Language parents speak to relatives 
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11. Educational needs of boys 

12. Educational needs of girls 

Summary 

The data for this study were derived from (1) selected measure

ments of verbal behavior of 32 six-year-old Mexican-American children 

from differing social classes, and (2) parent interviews. 

The replies to the Population Description Questionnaire were 

analyzed for group differences. The measurable characteristics were 

tested, using the Student t test of significance, to determine the 

difference between means of the two groups. The Chi-square statistic 

was used to test for significant differences betv.-een the two groups 

on the non-measurable characteristics. 

The hypothesis of no difference between the two groups was 

tested. The scores for individuals were subjected to an analysis of 

covariance using the regression method where the social class vari

ables were considered in covariance. 



CHAPTER U 

DESCRIPTIVE ANALYSIS OF FAMILY ENVIRONMENTS 

An important feature of the present investigation was to 

analyze data on selected aspects of home environments which may relate 

to children's cognitive development. Descriptions of these environ

mental characteristics on which middle class Mexican-Americans may 

differ from their lower class counterparts were gathered through 

parent interviews, using an edited form of the Population Description 

Questionnaire developed by the University of Arizona Research and 

Development Center for Early Childhood Education. The form is found 

in Appendix G. The data served as the bases for statistical compari

sons of the groups. Only descriptions which had a direct influence 

on the final selection of the variables considered in covariance are 

discussed. 

Several of the interview questions were related directly to 

Warner, Meeker, and Eells' (i960) studies directed toward establish

ing definitions for social class. They reported that the complex 

societies rank individuals' positions and behaviors on such status 

characteristics as occupation, general grade of housing, neighborhood 

areas, and educational attainments of parents. 

69 
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Other forms of ranking are becoming increasingly important in 

educational research, however. These forms of classification are 

related to what parents do within the family environment rather than 

what they are. Such classifications have been called "environmental 

process variables" (Bloom 196U; Henderson 1966). Several of these 

variables were included in the questionnaire and are considered in 

this chapter. 

On measurable characteristics, the Student t test was used 

to test the significance of the difference between the means of the 

groups. On non-measurable characteristics, the Chi-square test was 

used to study the relationship between certain characteristics of the 

two groups. For purposes of this study, the .05> level of significance 

is accepted. 

Family Patterns 

The most important area of life for the Mexican-American is 

his family. Close family ties extend beyond the immediate family to 

include all relatives. Traditionally, it is within the extended 

family setting that each member finds "security, companionship, and 

a sense of importance" (Yoshino, Spence, and V/inheld 1968). Of 

interest to the current study are some of the family patterns which 

may account for-the variations in children's cognitive functions. It 

was assumed that even the number of people living in the home might 

be influential. 
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Table 3 analyzes the difference between the California and 

Arizona samples on'the number of people living in the home. The 

difference between the means is significant showing the Arizona 

sample having more people living in the home. The families ranged 

in size from three to fifteen people. Only one California family 

had relatives living in the home while five of the Arizona families 

included others beyond the immediate members. In one instance, a 

child lived with her aunt and uncle. Her aunt explained why. "Her 

parents live and work in Los Angeles. They visit her every six 

months. They leave her with us because they don't want to leave her 

alone or with strangers." 

The number of children, ranging from 1 to 11, contributed 

another significant difference between the groups. Table It presents . 

the level of significance (.02) with the Arizona sample showing sig

nificantly larger numbers of children. Part of this difference may 

be attributed to the tendency for the Arizona parents to be older as 

evidenced by the number of young adults in the families. 

The marital status and ethnic antecedents of the parents is 

described in Table There appears to be little difference between 

the groups on either family characteristic. 

Housing Patterns 

The stability of housing patterns was assumed to be a salient 

feature of social class rank. It was thought that one index of middle 

class would be families who were homeovmers and who had lived in the 

same location for a longer period. An analysis of the data revealed 
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TABLE 3 

A comparison of the means of the groups on the number of people living 
in the home. 

Groups N 1 s sx • t Level of 
Significance 

Arizona 

California 

Ik 

18 

8.071 

6.0^6 

2.895 

2.338 

•77h 

.551 

2.2 .05 

TABLE k 

A comparison 
the family. 

of the means of tiie groups on the number of children in 

Groups N X s SX t Level of 
Significance 

Arizona 

California 

111 

18 

6.0 

3.889 

2.illi9 

2.2U6 

.655 

.529 
2.5 .02 
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TABLS $ 

Marital status and parental ethnic antecedents of the groups. 

Family 
Characteristics Arizona California 

Marital Status 
Presently married 
Separated 
Divorced 
Widowed 

11 
1 
1 

N - TU 

17 
1 

N = IB 

Parental Ethnic 
Antecedents 

Both Mexican-American 
Anglo mother 

iu 
o 

IU 

IS 
3 
13 

TABL3 6 

A comparison of the means of the groups on the number of years lived 
at present address. 

Group N X s s% t Level of 
Significance 

Arizona Ik 12.357 9.237 2.U6? 
3.U .01 

California 18 lj.036 i*.08 .96 
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that this assumption was not true. Instead the lower class families 

exhibited greater stability in their housing patterns. Table 6 com

pares the difference between the means showing the Arizona sample 

having lived a significantly longer time at the present address. 

There are several reasons that could account for the differ

ence between the groups. One explanation may stem from the previously 

mentioned tendency for the Arizona families to be older. Another 

cause might be the differences in residential growth patterns. The 

Arizona sample resided in an older neighborhood area of Tucson. In 

contrast, the California sample was drawn from a rapidly developing 

urban area where most of the homes had been built within the past ten 

years. 

The most cogent reason for the group differences may be in

ferred from the data shown in Tables 7 and 8. Although most families 

(two exceptions) were satisfied with their present locations, their 

reasons for living there were significantly different (Table ?)• The 

middle class families were seeking better neighborhoods, while the 

lower class families sought the security of relatives, friends, or 

ho m e  o w n e r s h i p  ( T a b l e  S ) .  F r o m  t h e  d a t a  p r e s e n t e d  i n  T a b l e s  6 ,  J, 

and 5, it may be inferred that the longer one lives in the same 

location the less willing he is to move and to take the risks involved 

in change. 

Occupation Patterns 

The occupation of the head of household is a reliable and 

well documented index for determining social class status (Passow 1$?63; 
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TABLE 7 

Comparison on housing patterns. 

Groups 
California Arizona 

X2 d.f. X"2 .05 Variable *o ^e *o ^e X2 d.f. X"2 .05 

Why moved to 
present address 

Better neighbor
hood or house 15 10.12 3 7.88 

12.263 1 3.8li 
All other responses 
near relatives or 
friends, less rent, 
can purchase home 3 7.88 11 6.12 

TA3L3 8 

A description of hone ovmership distribution. 

Own or Buying Hone 
Group Yes Mo N 

Arizona 10 ii lit 

California 15 
"2? 

3 
7 

13 
32 
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Warner et al i960). As was expected, the parents' responses to the 

questionnaire supported previous findings. Table 9 indicates the 

relationships between the groups on two indices: (1) in the labor 

market, and (2) occupation. In both instances, the differences 

between the groups are significant. In Arizona five heads of house

hold were out of the labor market. They fell into three categories: 

welfare (3), unemployed (1), and retired (l). From truck drivers to 

theater owner, the California fathers exhibited a range of occupations 

not evident in the Arizona sample. Eleven of the middle class fathers 

had served in the Armed Forces with three of them making it their 

career. Although the fathers generally expressed satisfaction with 

their work, one father, a detail draftsman, spoke wistfully, "I want 

to be a custom carpenter. I probably wouldn't be rushed and I could 

complete the job in my own time. Then I could feel proud that I had 

built it myself." 

Educational Patterns 

It is well known that American society places a high value 

on educational attainment. Education traditionally has been seen 

as the means to achieve all ends, social mobility, occupational re

wards, and the "good things" of life (Cloward and Jones 1966, Warner 

et al I960). Contemporary studies (Henderson 1966J Yoshino et al 

1968) concerned with the Mexican-American sub-cultural group tend to 

refute the assumption that the individual is rewarded in proportion 

to his educational efforts. Nevertheless, Warner et al (i960) have 

documented a relationship between education and occupation. 



TABLE 9 

Comparison on occupational patterns. 

77 

Groups 
California Arizona 

Variable fD fe f0 fe X2 d.f. X^ .05 

Labor Market 

7.619 1 3.8U 
In 18 1^.19 9 11.81 

Out 0 2.18 5 2.19 

Occupation 

Unemployed 0 2.80J? 5 2.195 

Unskilled or 
Semi-skilled h 6.76 8 5.2U 

17.913 3 7.82 
Skilled 10 5.63 0 Ii.37 

Other ~ 
Self employed, 
Public service U 2.805 1 2.795 
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The years of schooling attained by parents is another fairly 

reliable index of social class. Not surprisingly then, the means of 

the groups are significantly different with the California parents 

having attained a higher level of education. Table 10 indicates the 

level of significance. 

Is this dissimilarity in educational patterns reflected in 

parents' perceptions of their children as learners in the quality of 

language they model for their children, and in their attitudes toward 

education? An affirmative response would support the propositions 

discussed in Chapter 2 where it was indicated that the variations in 

cognitive experiences should account considerably for the variations 

in cognitive development. Such conjecture points up the importance 

of analyzing what the parents do within the home environment. Hender

son's (1966) expanded study of "environmental process variables," 

originally postulated by Dave and Wolf (Bloom I96I4), provided new 

avenues of exploration. Several of the same questions reported by 

Henderson were asked the parents of the current study. Their 

responses are given in Table 11. 

When the parents were asked, "What kind of student do you 

feel your child will be?" the groups did not differ significantly in 

the educational aspirations for their children as shown in Table 11. 

However, the reasons given for the child's level of achievement were 

significantly different. 

The respondents' discussions of their communication patterns 

as described in Table 11 are of special interest. Comparing the 
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TABLE 10 

A comparison of the means of the groups on education for parents. 

Groups NX s sjf t Level of 
Significance 

Mother's Education 

Arizona ll; 6.6^3 3 .£2 2 . 9iil 

California 18 10.£ 2.618 .617 

Father's Education 

Arizona lU 7.786 It. 117 1.10 

California 18 11.222 1.896 .hhl 

3.6 .01 

3.1 .01 
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TABLE 11 

Comparison of groups on educational patterns. 

Groups 
California Arizona 

Variable fc fe fG fe X2 d.f. x2 .0? 

Kind of student feel 
child will be 

Below average 2 2.805 3 2,195 

Average 5 U.50 3 3.50 .68U 2 5.99 
Above average 11 10.70 8 8.30 

Why? 
Intelligent and 
likes school 9 11.25 11 8.75 

Motivated 
(if wants to) 7 U.57 0 2.U3 7.01 2 5.99 

Lazy, docile, 
slow learner 2 2.18 3 2.82 

Language child speaks 
English 16 11.81 5 9.19 

Spanish 1 1.125 1 

f-0
0 .
 10.876 2 5.99 

Both 1 5.06 8 3.9U 

Language parents 
speak to child 

English lU 9.00 2 7.00 

Spanish h 5.62 6 lw38 15.137 2 5.99 

Both 0 3.38 6 2.62 

Language parents 
speak to relatives 

English 7 U.U9 1 3.51 

Spanish 3 6.75 9 5.25 8.ii66 2 5.99 

Both 8 6.76 It 5.2U 



TA3LE 11—Continued 
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Groups 
California Arizona 

Variable f0 fe ^o fe x2 x2 *°5 

Educational needs 
of boys 

High School 0 .562 1 
CO r\ 

m
 

1.327 1 3.8U 
As much college 
as possible 18 17.U38 13 13.562 

Educational needs 
of girls 

High School 5 3.937 2 3.063 
.839 1 3.8U 

As much college 
as possible 13 lii. 063 12 10.937 

Educational aspira
tions for your child 

High School 6.18 6 U.82 

Some college 8 5.06 1 3.9U 5.U5U 2 5.99 

College Grad. 5 6.76 7 5.2U 
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groups on the language the child speaks, the language the parents 

(usually the mother) speak to the child, and the language the parents 

speak to relatives and friends shows that English is the dominant 

language of the California sample.. 

The changes in language usage patterns over three generations 

coincide with the findings reported by Yoshino et al (1968). They 

noted not only a growth in English interaction from a small 3% of 

grandparent-parent interaction to 12% for parent-child but also a 

substantial decrease in Spanish, from 7to and a shift towards 

bilingualism, from 22% to U3.<j« The figures in Table 11 indicate a 

similar patternj however, it appears that bilingualism disappears as 

families move toward middle class. Comments by several parents cor

roborate this observation: "My son knows no Spanish. Sven his 

grandparents speak only English to. him.Ji^" "I speak to my child in 

Spanish, but he answers in Snglish.". "I want my children to learn 

English." 

Previous studies have found that even though education is 

highly valued in our society, "It is not equally valued among the 

several social classes"(Clouard and Jones 1966: 193), The data of 

Table 11 showing parents' perceptions of the importance of education 

for boys as well as girls tend to indicate a change in the Mexican-

American's point of view, regardless of social class. Traditionally, 

Mexican-Americans have considered education more important for boys 

than for girls (Yoshino et al I968). Although 31 of the 32 respond

ents thought boys should have as much college as possible, 78% 

perceived a college education valuable for girls. 
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However, when the question of education was directed toward 

the aspirations the respondents' had for their children, their per

ceptions changed. There was a significant difference between the 

groups as shown in Table 11. Thirteen California parents perceived 

their children as attaining some college education while only eight 

Ifexican-American parents desired college for their children. 

It should be noted that some of the Chi-square cells in Table 

11 have small expected values. In most instances, however, where the 

expected value is small, that particular cell's contribution to the 

Chi-square is small. It would be of concern when the total Chi-square 

is large. Thus, a discussion of the significance of the differences 

between the groups is justified. 

Recreational and Leisure Patterns 

It is assumed in the present study that cognitive development 

in young children is facilitated when there are opportunities to ex

perience a variety of sensory experiences, to engage in problem 

solving and answer-seeking behavior, and to develop time and spatial 

concepts (Chapter 2). If such experiences are important for young 

children, it may be inferred that the recreational and leisure activi

ties of the family should contribute to the variations in children's 

cognitive functioning. 

Henderson (1966: 6U) defined the "Activeness of the Family" 

as an environmental process variable. He included indoor as well as 

outdoor activities of the family in his definition. During the parent 

interviews conducted for the present study several of the same 



questions reported by Henderson were asked. Table 12 presents the 

comparative responses of the groups. The sign: 

the extent and content of the indoor family acl 

as record players and magazines show the greatc 

to the middle class. Seventeen different magazines were enumerated 

by the California respondents. The titles rarged from True Confessions 

to National Geographic. Life and Reader's Digest were the two most 

frequently mentioned magazines. 

Not unexpected?,;/ a television set was 

both samples. It was surprising to find such 

ificant differences in 

tivities in such items 

er activities available 

found in every home of 

large numbers of color 

the outdoor family 

sets (lit) and second sets (12) in the California homes. Also of 

interest were the number of tape recorders (9 owned by the middle 

class families. 

The differences between the groups on 

activities is even more conspicuous, especially for the recreational 

areas visited, A close inspection of the parents' responses indicated 

that the Arizona families traveled primarily 

find work. I*y contrast, the California famil 

("Y/e flew to Oregon to see the Trojans play fc 

sights, and to enjoy nature. Table 13 indicat 

recreational activities enjoyed by the groups, 

include such home activities for the middle c! 

ming in the -family pool (l), piano (1), and accordion lessons (1). 

The travel and recreational activities enjoyed by the California 

families infer an educational value for these 

to the Arizona group. 

io visit relatives or to 

es traveled for fun 

ootball"), to see new 

tes the extent of the 

The table does not 

Lass families as swim-

children not available 
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Variable 

Groups 

X? d.f. X2 .05 Variable 
Ca 

*0 

Lifornia 

^"e 

Arizona 
fo fe X? d.f. X2 .05 

Own a record player 

Yes 17 13.5 7 10.5 
8.296 1 3.81t 

No 1 lw 5 7 35 

Read books for 
pleasure 

Never •~b 6.18 7 U.82 

Rarely 7 6.75 5 5.25 3.It 8U 2 n.s. 

Frequently 7 5.07 2 3.93 

Take magazines 
• 

regularly 

Yes 1J 9 k 7 
U.571 l 3.8b 

No ( 9 10 7 

Take newspapers 
regularly 

Yes i: 11.813 9 9.187 

•
 
o
 

ro
 

H
 

n.s. 
No ( 6.187 5 lu 813 

Places visited 

None 1 6.18 7 IN 82 
6.179 2 5.99 

Out of town, urban 
5.99 

and/or out of state l| 9.53 It 7.1:2 

Mexico • 2.2U 3 1.76 

Visit recreational 
areas 

Yes 1: 11.25 2 3.75 
2lj.686 1 3.8U 

No • > 6.75 12 5.25 
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TABLE 13 

Recreational areas visited in the past year. 

Groups 
Areas Arizona California 

None 12 0 

National Parks 1 

Zoo 2 0 

Beaches 1 

Parks and Picnics 1 

National Parks and Disneyland 1 

National Parks, Zoos, Beaches 3 

Disneyland, Eeaches, County Parks 7 

All of above U 
N = M =~lE 
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Observational Data on Grade of Housing and Neighborhoods 

The general grade of housing and neighborhood areas have been 

reported by Warner et al (i960) as reliable indices of social class 

rank. The observations gathered on the Arizona and California samples 

were rated on Warner1 s scale with the ratings given in Tables lit and 

1£• The small sample size probably contributed to the large Chi-

squares. Despite a few small cells, the distribution of the obser

vations substantiates the significant differences between the groups. 

Summary 

This chapter has described some of the significant differences 

between the middle class and lowei* class families. It was shown that 

the groups differed not only on the well docunented social status 

variables, such as occupation, education, and housing, but also on 

such environmental process variables as parental aspirations for 

children's education, language usage, and recreational activities. 



TABLE 1U 

Comparison of groups on general grade of housing 
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Groups 

Variable 
California 
fo fe 

Arizona 
fo ?e X2 . d.f. X2 .05 

Excellent 1 .563 0 .U37 

Very good 5 3.375 1 2.625 

Good 5 2.815 0 2.185 

Average 5 h.h91 3 3.503 lh.222 5 11.07 

Fair l 3.375 5 2.625 

Poor l 3.375 5 2.625 

Very poor 0 0 0 0 

TABLE 15 

Comparison of groups on neighborhood area. 

Groups 
California Arizona 

Variable f0 fe f0 fe X2 d.f. X'2 .05 

Quality of neighbor
hood 

Very high 0 0 

High 1 .563 0 .li37 

Above average 7 3.9UO 0 3.06 

Average 9 7.86U 5 6.136 15.327 i* ?.h? 

Below average 1 5.070 8 3.930 

Low 0 .563 1 *U37 

Very low 0 0 



CHAPTER $ 

RESULTS 

The measurements of selected family life characteristics and 

of Mexican-American six-year-olds1 verbal responses associated with 

certain intellectual tasks were statistically analyzed to test the 

hypothesis of no difference between the groups. The results of these 

analyses are presented in this chapter. The scores of the indi

viduals were subjected to an analysis of covariance using a form of 

regression wherein new (dumry) variables were defined which could take 

values of 1 or 0 (Stewart 1962; Suits 19^7). The technique is appro

priate because of the unequal cell frequencies. 

The number of variables considered in covariance was limited 

because the sample was small. An attempt was made to select as co-

variates the variables which might influence what is said about the 

dependent variables. One of the covariates was designated a group 

variable where the categories, lower class and middle class, were 

limited to the meaning of social class as defined in Chapter 1. It 

was believed that if this group variable were significant, then the 

difference between the social class groups could be attributed to 

characteristics of social class other than those accounted for by 

the other independent variables in the multiple regression equation. 

89 



90 

The 12 independent variables used as covariates with the number 

assigned to each one in the computer program are: 

X3 Age in months 

Xk8 Number of people in the home 

Xtj3 Mother's education 

Father's education 

Xi Group, lower class or middle class 

X2 Sex 

X[,9 Kind of student feel child will be 

X£0 Why? 

X51 Language spoken to child 

X£2 Language parents speak to relatives 

Educational needs of boys 

X56 Educational needs of girls 

The means and standard deviations for the merged groups 

(N c 32) are shown in Table 16. The £6 variables with the coding 

explanation for each one are presented in the numerical order to 

which they were assigned in the computer program. For clarification 

purposes, these same reference numbers are used in all of the tables 

of the chapter. An intercorrelation matrix of the variables is given 

in Table 17 with the coding explanations available in Table 16. 

The computed regression coefficients, constants, coefficients 

of multiple correlation, and appropriate test statistics are presented 

in Tables 18-61. With each regression coefficient for variables 

representing measurable characteristics and for the statistical 



TABLE 16 

Keans and Standard Deviations for the merged data. 

Computer 
Designation 
of Variable 

Description 

Merged Groups 
N = 32 

I s3T 

X1 Group, lower class or middle class .U38 .5oU 
x2 Sex *ho6 .U99 
x3 Age, in months 77.750 3.173 

Vi Descriptive mode of organization, total number of pairs U.938 7.039 

*5 Descriptive mode of organization, total number of groups .969 1.992 

*6 Descriptive mode of organization, total number of groupings 5.969 8.287 

*7 Children's use of the descriptive mode .6# 

r̂
\ CO 

*
 

*8 Categorical - inferential mode of organization, total number of 
pairs * Iu8liU U.780 

*9 Categorical - inferential mode of organization, total number of 
groups 2,625 2.562 

*10 Categorical - inferential mode of organization, total number of 
groupings 8.000 5.691 

Til Children's use of the categorical - inferential mode .938 .2 k6 

*12 Relational mode of organization, total number of pairs 1,750 3.370 

*13 Relational mode of organization, total number of groups l.ii06 2.1}21 

*UI Relational mode of organization, total number of groupings 3.188 U.71U 

*15 Children's use of the relational mode .59U .1*99 
*16 Thematic mode of organization, total number of pairs 2.531 3.89k 
*17 Thematic mode of organization, total number of groups 2.563 3.292 
*13 Thematic mode of organization, total number of groupings 5.875 7.U39 
*19 Children's use of the thematic mode .750 .UiO 



TABLE 16—-Continued 

Computer 
Designation 
of Variable Description 

Merged Groups 
N » 32 

1 • sj 

*20 Story task discrimination scores 8.125 li.117 

*21 Story task comprehension scores 15.U38 6.U56 

*22 Story task organization scores 1.688 .780 

*23 Marbles task A, physical attributes .231 •U57 

*2ii Marbles task A, verbal response, correct .125 .336 

*25 Marbles task 3, physical attributes .969 .177 
*26 Shoes task, physical attributes .I4.06 .h99 

*27 Shoes task, verbal response, correct .031 .177 
*28 Snap toys task grouped by color in 3 trials .875 .9ii2 
*29 Snap toys task grouped by form in 3 trials .59ii .875 

*30 • Snap toys task grouped by color and form in 3 trials .813 .738 

*31 Snap toys task grouped by plan in 3 trials 1.936 1.076 

*32 Snap toys task, number of times toys snapped 1.813 1.091 

*33 Snap toys task refusal scores .188 .1*71 

*3U Snap toys task used criteria of verbal response rating in *3U 
3 trials 1.731 1.128 

*35 Snap toys task total number of times verbal response rating *35 
used in 3 trials 

CO .
 .397 

*36 Snap toys task used representation, a verbal response, in 
3 trials .688 -U71 

*37 Snap toys task total number of mechanical relations, a *37 
verbal response, in 3 trials .09k .296 

*33 Snap toys task total number of other verbal responses in *33 
3 trials .625 .833 



TABLE 16—Continued 

Computer Merged Groups 
Designation N « 32 
of Variable Description 1 si 

Y39 Conservation of quantity, number of times child conserved ' 1.781 1.313 

HiO Conservation of quantity, child counted dominoes .188 .397 

*kl Conservation of area, child conserved area (by definition) .219 .1*20 

\2 Conservation of area, number of houses conserved 6.688 5.603 

*ii3 Conservation of area, child counted houses .3Wi .1(83 

?hk Conservation of area, used verbal response, defined as con?hk 
servation .219 •U20 

*U5 Conservation of area, used verbal response, identity .813 .397 

\6 Conservation of area, used verbal response, equivalence 

1—
1 V\ •

 .507 

\7 Flexibility within the modes of organization, children \7 
using 3 or h modes .750 .kUo 

xli8 Number of people in the home 6.938 2.7U7 

*h9 Kind of student feel child will be .59U .k99 

X50. Why? (lazy, docile, slow learner, or motivated, likes school) .156 .369 
x5l Language spoken to child .188 .397 
X52 Language parents speak to relatives .375 .192 

x53 leather's education 8.813 3.569 
x& Father's education 9.719 3.U76 
x55 Educational needs of boys .969 .177 
X# Educational needs of girls .781 .h20 

2 = Independent variable 
Y « Dependent variable 



TABLE 17 

Intercorrelation Matrix, Computer Techniques 

Note: The coding explanations for the variable numbers are given 

in Table 16. 

r.oS (d.f. 30) = ,3h9 
r.o^ (d.f. 35) = .325 

r.oi (d.f. 30) = .1|U9 
r.01 (d.f. 35) = .1418 



TABLE 17 

INTERCORRELATION MATRIX, COMPUTER TECHNIQUES 

CORRELATION MATRIX 

VARIABLE 1 
NUMBER 

9 
10 

io 

1 1,000 •.8B2E-01 .101E-01 .144 -.U* '883E:°J JISS 2! Ji5l 111 
» 1.000 .2S3E-01 -.213 -,214 -,239 -.473 .Z75E-01 -.155 ••11* 
I 1.000 .327 «116 .313 .6BSE-01 -.175 33E-01 -.121 
J i.OOO .508 .974 .516 .601E-01 -.191 .346E.01 
, ,1,000 .690 .338 -.581E-01 ".134 .598E.01 
5 1,00" .530 .333E-01 •li9S lABlC-Ol 
£ 1.000 .459E-01 *179 .176 
7 1.000 .193 .683 
8 'IOOO (569 

1.000 

TRIABLE 11 12 13 14 15 It i« 19 fO 
NUMBER 

1 •i325E«01 : 161 -.309 ..492E-01 • |16B -.155 >.134 ..183 .;727E-01 -.494 
2 .214 • •168 -.114 • •184 • 166 .156E-0Z ••25SE«01 -.641E-01 -.404 .257 
3 .145 .118 • •259 O77E.01 iii7 ••202E-01 .loae-oi •.646E-10 -;?o* .188 
4 *349E*01 • 15B ••245 •i450E-02 •.746E-Q2 -.219 •*3l9 -.302 ••973E-01 -i2?OE«Ol 

5 .126 • .107 ..111 -.133 ..7611-01 -.193 -.317 ..279 -.304 .Ol'OE.Ol 

6 .623E-01 .107 -.737 ••367E-01 -.266E-01 -.237 -.332 -.329 -.126 .8A3E.02 
7 ;B49E>01 •B43E-01 •;ieo ..275E-01 ••6201-91 -.542E-01 -.261 -.237 ; 140 ..270 
a .266 .416F-01 .55SE-01 .515E.01 .672C.Q1 .254E-01 -.232 .,101 .?n ;si7E-01 

9 .269 •.265 -.120 -.258 -;«ei -.293 -.5831-01 -.214 ••929E-11 -;3i9 
10 .369 -.740C.01 .117E.01 ..541E-01 ..9091-01 -.133 -.267 -.224 .129 -•972E-01 
11 1,000 .136 .152 .177 .312 •695E-01 •44BC-01 .661E*01 -.149 •39BE«01 
12 1,000 .317 .874 ,436 ,428 .144 .314 •239 •744E-01 
13 1.000 .736 uas .390 ;578 .592 .280 •854E-01 
1* 1.000 j'68 .504 .400 .527 ;si9 i 102 
15 1,000 .497 ;399 .507 .257 .324 
16 1,000 .467 .809 .381 i 141 

17 1.000 .837 ;45' ;i64 
18 1.000 .463 ,170 
19 liflOO •890E-01 
20 liooo 

sO 
-£~ 



TRIABLE 21 22 23 24 

NUMBER 

1 .,249 ..215 .*29 .476E.01 
2 • l£3 .337 •4B6E-01 .721E-01 
3 ;906E.0I •,5a6E-01 .501E.01 .182 
* ••283 ..174 •959E.01 .167 
5 .,255 -.193 .,203 .603E.02 
6 -.299 -.196 -280E-01 .152 
7 .,199 ..209 •137E.01 .746E.01 

B .317 .263 -.157 .927E.01 
9 ,162 -.125 ,148 .169 
in .310 .123 -, 112 .B43E-01 
u ,221 .630E.01 ..126 .976E.01 
12 .168 .920E.01 ,173 • ,171 
13 ,275 .240 .,136 ..ll) 
14 ,296 .183 •496E-01 ..219 
19 ,267 .326 .,190 ..721E.01 
16 .119 .290 ••504E.01 >.290 
17 ,135 ,3J0E.01 ..872E.01 .,211 
lfl ,119 .204 .U9E.02 ..269 
19 ,176 .141 .,281 ..218 
20 ,390 .464 -.362 •B16E.01 
21 1,000 .688 .,382 -.706E.01 
22 1.000 -.107 ..923E.01 
23 UOOO ..263E-01 
24 1.000 
24 
26 
27 
28 
29 
30 

17, CONTINUED 

25 26 27 29 .10 

• •204 • .216 -.158 .,221 -.960E.01 ,141 
• ;i37 • 149 -.296 .217 ..257E.01 -,?01 
,141 
• ;i37 

.43JE.P1 ..153E-01 -.158 .648E.01 ;>D3E.01 ;u7 
..79*6-01 .166E'01 -.128 .218 *•109 -.498E.01 
.88BC.Pl .132E.01 > .888E.01 .666E.01 ;UOE.OI • i 114 
-.<47C-0l .18BE-01 -.131 .19:. -.775E.01 -. A96E-01 

-.130 .628E.01 -.248 . . 169 -;i89 ;849E.01 
*185 .410E.01 •441E-01 .672E.01 .16? • i 146 
;i87 ..7B8E.01 -.116 ..301 • 1142 ••896E.01 
• 257 .799E-01 -.321E-01 -.722E-01 •778E-01 ..146 
.696 

,9481.01 
.,312 .464E.01 .•348E.01 ,*8lE.0i .696 

,9481.01 -.336E-01 ..948E-01 •203E-01 .282 ..973E.01 
il06 .179 ..306E.01 ..336E-01 .;«43E*OI 
a 123 .763E-01 .,847E"01 .545E-02 ; 294 *.loi 
• 217 .364E-01 .149 .232 .;?08E>01 .137 

..220E.01 .118 -.119 .186 ..482E.01 i227 
.312E.01 .921E-01 ..142 ..182E-01 .483E-01 ..830E.02 
..307C.02 .B36E-01 -.144 .205 ;TU .201 

-,104 ,184 -.311 ..105E.10 1147 f 1*9 
• 183 .373E-01 •388E-01 .112 .325E.01 -.109 
;3B0 .131C.01 . |406E-01 ..330 i!24 -;«74E-01 
a 161 ..161 ..161 •.110E.01 .916E-01 1343 
• •287 >.929E*01 -.112 .309 i 134 1257 

•679C.01 ..313 .475 ..510E.01 .686E-01 -1163 
1.000 -.217 •323E-01 ..242E.01 ;i24 • ,294 

1.000 ..149 .112 ..127 1383E-01 
1.000 .2«2E-01 

1.000 
-.124 

,93Sf.01 
1,000 

-.201 
1290 

-«2i 9E.01 
l looo 



1 
z 
3 
4 
9 
6 
T 
8 
9 
10 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
39 
36 
37 
38 

31 

••669E.01 
1169 

.,203 
-.192 
..347 
..243 
-.109 

•921E.01 
•263E-01 
..211E-01 
..152E.01 

.196 
.844E-01 

.142 
.113E.01 

.131 
,220  
.140 
.307 
.177 
.397 
.168 

. .160 
. 1 1 2  

..106E.01 

..113E-01 
.,199 
>.326 

, 2 8 1  
.,422 
11000 

32 

..49l 
.144 
.284 
..197 

. 1 6 1  
I.099E.O1 

..249 

..194 

..176 

..191 
.199 

. .206 
.664E.01 

. . 1 0 6  
.192 
.229 
.259 
.279 

..336E.01 
.321 

.716E.D1 

.474E.02 
..409 
. . 1 1 0  
.303 
.204 
..136 
.133 

.866E.01 
..129 
.127 
1.000 

33 

.1221 
:2i4 
140 

• ;269 
..967E>01 

-;299 
-;275 

.asiE.oi 
••468F-01 
•481E-01 

1104 
- ,9l5r*01 

; 129 
..182E.02 
,60lE>01 

p.9l3E-01 
-;278 
..214 
..389 

-.957f«01 
; 121 

-.llOE-Ol 
.1103 
• 255 

.727F.Ol 
«ll97 
.702 

••909E.01 
.;2oi 

..812E.01 
.;294 
.1306 
1.000 

34 

.287 
..238 
.146 
.327 
.198 
.327 
.213 
.161 

-.516E-01 
.156 
-.167 

.106E-01 
..368 
..174 

•895E.02 
-.535E-01 

..244 
••956E.01 
.A12E-01 
.406E-01 

-.248 
•P98E-01 

.311 
- . 1 8 1  
..197 

•4B3E.01 
-.288 
.429 
.201 
.414 
-.277 

.442E.01 
•  .467 
1.300 

17, CONT NUED 

35 3(i 37 38 39 40 

.424 -,64>JE-01 .365 -.576E-01 ..338 ..424 
-.255 ,203 .171 -.398 .189 ,259 

•897E-01 -.184 -,B!>eE-OZ -.488E.01 ..316 ..167 

.796 -.15Z .281 -.180 ..232 -.319 

.156 -.286 .224 "•241 -.212 '.156 

.293 • •201 .290 -.217 ..247 -.312 

.327 -.621E-01 .233 -.lOOE-fll ..326 -.495 

.120 • 17f* -.AP5E-01 ,2?8 .210 .152 

.119 -.735E-01 -.?07 .189 -.111 -.151 

.157 .361F-01 -.191 .292 .950E-01 .572E-01 

..124 .104 .naoE-ci -.Us .256 .124 

.845E-01 .50HE-nl -.137 .230E.01 .104 .109 
..55b .1*3 -.1*5 .940E.Q1 .353 .956 

..343 .9991-01 -.175 .596E.01 .252 .360 

-.234 -,85flF-02 ,47flE.01 .970E.0? ;769E.02 .234 

-.268 .217 -.212 .262 .206 .247 
-.386 .130^-01 -.122 .206E.01 .179 .312 
-.314 .tZTF-Ol -.200 .185 .182 .282 

.925E-01 .77BF-01 '-.309 .264 .181 .925E.01 

• .104 -.62"E-01 .959E-01 -.517E-nl ;589E-01 .262 
-.219 ..f.63E-02 -.191 .332 .248 .206 

.130E-01 -.iiOE-ni -.R72E-0Z • 261 .309 .300 

.301 -.17ft •373E-01 -.13? ..163 ..122 
.605E-01 .255 .203 -.173 -;e22E-oi -.182 

.RA3E-01 -.171 ."iVBE-Ol .137 .109 .863E.01 

.917E-01 .BSPF-OZ -.766 .376 -.106 .917E-01 
-.374 .121 -.•S7BE-0J -;i37 ..109 ..863E-0I 
.281 - .w of:-a I  -.7i'3E-Ql .617E-01 -.153 .151 
.238 -.832F-01 -.222 ..830E-01 .313 ..523E.01 
.•<27 - .267 -.212 .459 ..210 ..965E-01 

. .104 .470 .120 -.630E-0) .469 .104 
• •158 -.•<5nE-0J -.437E-01 ..444E.01 •830E-01 .839E.01 

- .497 .127 -.130 .206E.01 •163E-01 • 151 
.770 -.558 .634E-0I  .129E-01 -.316 .,338 

1.000 - .374 .155 .171 ..267 -.385 
i.ono -.145E-01 -.617E»0l .460 .324 

1.000 - .245 .•194 -.155 
1.000 ..107 .244E.01 

1.000 .639 
1.000 

vO 
o 



41 42 

•;i62 -•414 
.240E.01 .814 

>.151 • 

..280E.01 ..692 
-.107 . 

..443E-01 ..911 
.224 

.336E-01 .872 
.109 .836 

,945E*01 
.137 

.627E.01 .691 
.164 • 766 
.125 .865 
.130 

..142E-01 .610 
.940E-O1 ..590 
.903E.02 ..249 

.306 
;i52 
.300 
.314 
• «163 * 

•286E-01 • 

.9S0E.01 ..102 
.176 

..9S0E-01 . 
-.173 . 

-.137E-01 m 

.137 

.245 
484E.01 ..996 

..510E-01 .*626 
-.236 . 
• .133 ..417 

.306E.01 .962 
-.170 • •595 
f 150 
.207 
U33 

l .ooo 

43 44 

• •106 -•162 
-;i97 .240E.01 

-.474E-01 -.151 
..789E-01 •,?aPE«oi 

•.190 -.107 
- ;no -.443E-01 
• 247 .224 
: loo •336E.01 
.108 .109 
:i29 •945E»0I 

..849E-01 • 137 
.149E.01 .627E.01 
: 123 . 164 

.700F.01 • 125 

.628E-01 .130 
:226 »•147E-01 
:ise .94BE-01 
:246 .903E-02 
• 418 .306 
:i40. .152 
;i37 .380 
1294 .314 

-,l37f.01 ..163 
1124 .26fi£«01 

..248 .950E-01 
120 5 .176 

.;i30 ..95I1E.01 
•266E.01 -.173 
.358E-01 -.137E-01 

;459 .137 
; 105 .245 

•383E.02 ..484E.01 
•:i5i -.510E-01 

,24lp.01 -.236 
.105E-01 -.133 
.62lE*01 •aof.E-01 

-.233 -.170 
1331 .150 

•207E-01 .207 
..105E.01 .133 

1731 1.000 
i709 .920 
11000 .731 

] .000 

•  0 1  
.01 
148 
.01 
142 
.01 
269 
.01 
.01 
in  
126 
.01 
•01 
.01 
126 
.01 
.02 
•01 
320 
137 
294 
301 
128 
116 
•01 
220 
IBS 
179 
139 
165 
285 
•01 
•01 
154 
•01 
•01 
• 01 
174 
179 
114 
920 
000 

17. CONTINUED 

45 4b 

.101 .71DE-01 
.917E-01 .I20E-01 
,6<)7E-01 .145 

.227 .S19E-"! 

.156 .4B1F-01 

.234 .885E-U1 

.327 .243 

.137 .115 
•873E-01 .357 

.166 .324 
-.124 .275 

.362E-01 -.127 
-.254 -.103 
-.153 -.137 

.713E-01 .116 
-.143 — 332F-01 
-.361 -.165 
-.271 -.170 

•925C-01 .362E-01 
.936E-01 -•792E-01 

-.106 .153 
.117 .189 
.301 .J05E-G1 

•605t-01 .16f. 
.A63C-Q1 .191 

.234 .267 
-.374 -.191 
• 194 -.591E-0) 

.523E-01 -.15? 
.317 .361 

•284E-01 -.115 
.932E-02 -.474E-01 

-.324 -.253E-01 
.482 .405E-01 
.590 .191 
-.324 -.929E-01 
.155 -.12a 
.171 .334 
-.329 -.621E-01 
-.179 -.301E-01 
.254 .407 
.373 .537 
.348 .416 
.254 .497 
1.000 .511 

1.000 

47 4B 49 50 

•727E-01 • 370 -•401E-O1 • 141 
-•257 •662E.01 .166 • 161 

.475E-01 •16TE-01 • 382 • 69® -01 
.266 .367 -•809E-01 116 
• 101 —299E-01 • •273 270 
.254 • 302 -.136 170 
• 342 .397 -.331 130 
.257 • ,l09 ;4S2E-OI .143 •01 

•2B&E-01 • .104 -i725E-01 .,304 •01 
.271 -.167 -i56BE-01 .922 .01 
.447 •• 149 ••214 111 
• 305 -.113 -.177 .843 .01 
.310 • •214 -•726E-01 -.734 •01 
.361 • .193 -.159 .197 .01 
• 551 .122 -.166 181 
.325 -.226 -. 166 - 149 
.366 -.852E-01 .651E-01 ».4AZ •01 
.384 -.204 .;31«£-01 • 110 
• 667 • 2O0 -.164 .497 •01 
• 142 —, 136 .151 m 119 
.176 -.209 .147 119 
.141 -.130 •777E-01 • 630 •01 
-.281 •402E.01 .929E-01 • 269 

.417E-11 .114 • 313 163 
.311 • .336 ..149 ,773 .01 

•3fr7E-01 -.441E.02 .364E-01 • •548 -02 
-.311 *.623E*01 .149 .,773 .01 

• 77BE-Q J ••3l2E«o2 ••112 .580 •01 
.147 -.145 .201 103 

.417E-01 .418E-01 (493E-01 230 
,170 .250 .131 216 
.101 -.155 •926E-01 .,501 -02 
-.389 -.315 •ftOlE-Ol 174 

.A17E-01 .17? .695E-02 162 

.925E-01 .265 .017E-01 207 

.776E-01 ,234 -•65BE»02 • .812 •01 
UlOE-Ol .364 .478E-01 - 138 
.AROE-Ol -i279 .873E-01 .919 .01 

.161 -.192 •569E-01 .624 •02 
.9Z5E-01 .,315 > T13E-01 • 138 .01 

.306 .402E-lll -.176 169 
• 266 .103 -.254 .711 •01 
.266 -.761E-02 -i7l2E-01 .510 .01 
.306 .402E-01 -.178 189 

;925E-01 .137 •917E-01 * 234 
.325 ••6B0E-01 -•120E-01 .593 •01 
1.000 .254 -.331 246 

l.Ooo -.137 169 
1.000 345 

1 000 
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effect of each variable representing non-measurable characteristics 

is associated a value of the test statistic, F. The .0$ level of sig

nificance is used throughout the analyses. The F ratio associated 

with the group variable is a test of the significance of the differ

ence between the two groups. 

The analyses of the data are reported in six parts. The 

results are related to: (1) conservation of area Jbask, (2) conserva

tion of quantity task, (3) discrimination tasks, (U) story task, (50 

snap toys task, and (6) rubber people and other mammals task. The 

results of the analyses are presented in tables and are discussed in 

the succeeding subdivisions. 

Differences Between Groups on Conservation of Area Task 

On the conservation of area task six null hypotheses were 

tested by analyses of covariance using the regression method. The 

scores for individuals which provided a basis for statistical tests 

of group differences were obtained from: 

1. a tally for child who conserved area on the basis of (a) 

admitting equality of fields to 1U or more houses, and (b) responding 

in the symbolic category, 

2. total number of houses conserved, 

3• counted houses, 

h. used a verbal response indicative of conservation, 

used a verbal response defined identity, 

6. used a verbal response defined equivalence. 

The complete rules for scoring the task are found in Chapter 3« 
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The regression equations, as presented in Tables 18-23 in

clusive, with their interpretations are discussed successively. 

1. The regression equation showing whether the children conserve 

(Y) expressed in terms of the covariates (Xs) is presented in Table 

18. The statistical effect of the language used by parents when 

speaking to relatives on the children's ability to conserve is sig

nificant. Although the groups do not differ in their ability to con

serve area (F=.053f n.s.), the effect of bilingualism is significant 

for predicting the Y scores. The effect of the parent's perception 

of the child as a learner is not statistically significant (d.f. 

1,19) 55 3.95*37; however, for a sample of 113, the F ratio would be 

significant (d.f. 1,100) = 3.9U7. 

2. Table 19 presents the regression equation showing the number 

of h.^ses children conserved (Y) expressed in terms of the covariates 

(Xs). Each F ratio was too small to be significant in a sample of 

this size; therefore there is no difference between the groups as 

measured by the number of houses conserved. 

3. The regression equation showing whether the children counted 

the houses is indicated in Table 20. The null hypothesis is not 

rejected in this case# 

U. Table 21 gives the regression equation showing the verbal 

response scores indicative of conservation (Y) expressed in terms of 

the covariates (Xs). The coefficients and the effects are numeri

cally the same as Table 18. The rules for scoring the verbal 

responses yielded equivalent results with the rules for scoring the 
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TABLE 18 

A comparison of socio-economic groups on child conserved area. 

Computer 
Number 
for X Variable 

Conservation of Area Task 
Yiil Conserved Area, by-
definition 
degression co- "* 
efficients and Test 
constants with statistic 

R F 

x3 Age _ .031 1.356 
XU8 Number of people in home .008 .075 
x53 Mother's education .053 2.858 
X5U Father's education - .020 .Uoo 
X1 Group 

if lower class + .029 .053 
if middle class _ .029 

X2 Sex 
if male + .021 .057 
if female m* .021 

XU9 Kind of student feel child will be XU9 
if above average + .118 • .956 
if average or below ~ .118 

x5o Why? 
.260 

x5o 
if lazy, docile, slow learner, + .260 3.953 
if intelligent, motivated, likes .260 
school 

x5i Language spoken to child x5i 
if both -07U .277 
if Span, or Eng. only + .07lt 

X52 Language parents speak to relatives 
if both + .230 U.710# 
if Span, or Eng. only - .230 

x55 Educational needs of boys x55 
if as much college as can + .073 .078 
if high school _ .073 

x56 Educational needs of girls x56 
if as much college as can + .131 1.265 
if high school - .131 

Constant 2.359 
Multiple R .698 
Error Mean Square .11*8 

F.10 (d.f. 1,19) 
F.25 (d.f. 1,19) 

F.05 (d.f• 1,19) = li.38 
F.oi (d.f. 1,19) 11 8.18 

Significant, five percent level 
** Significant, one percent level 

2.99 
l.Ul 
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ITABIE 19 

A comparison of socio-economic groups on number of houses conserved. 

Conservation of Area Task 
No. of Houses Con

served 
Regression co

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

X3 Age - .1|85 1.753 
XU8 Number of people in home .168 .193 
*53 Mother's education .776 3.296 
X5U Father's education - .1*12 .951 
Xl Group 

if lower class + .579 .108 
if middle class - .579 

X2 Sex 
if male + .2iU8 .137 
if female - .ItUB 

\9 Kind of student feel child will be \9 
if above average + .930 .320 
if average or below - .930 

*50 Why? *50 
if lazy, docile, slow learner ' +2.552 2.0lt9 
if intelligent, motivated, likes -2.552 
school 

x5l Language spoken to child 
- .057 

x5l 
if both - .057 .001 
if Span, or Eng. only + .057 

*52 Language parents speak to relative: 5 *52 
if both +2.576 3.179 
if Span, or Eng. only -2.576 

x55 Educational needs of boys x55 
if as much college as can +2.125 .357 
if high school -2.125 

X56 Educational needs of girls X56 
if as much college as can +1,61 j 6 1.079 
if high school -1.6U6 

Constant 39.319 
Multiple R .683 
Error Mean Square 27.36U 

*".05 (d.f. 1,19) - U.38 F#10 (d.f. 1,19) - 2.99 
F.01 (d.f. 1,19) = 8.18 P.25 (d.f. 1,19) * 1.2a 
* Significant, five percent level 
frjs- Significant, one percent level 
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TABLE 20 

A comparison of socio-economic groups on child counted houses. 

Conservation of Area Task 
Y)i^, Child Counted Houses 
Regression co-

Computer efficients and Test 
Number constants with statistic 
For X * Variable R P 

x3 Age _ .017 .219 
Xll0 
*53 

Number of people in home .011 • 082 Xll0 
*53 Mother's education • 059 2.037 

Father's education - .019 .215 
*1 Group *1 

if lower class + .063 .138 
if middle class - .063 

*2 Sex 
if male - .125 1.158 
if female + .125 

XU9 Kind of student feel child will be XU9 
if above average mm .030 .035 
if average or below + .030 

x5o Why? x5o 
if lazy, docile, slow learner + .030 .031 
if intelligent, motivated, likes - .030 
school 

Language spoken to child 
if both - .165 .809 
if Span, or Eng. only + .165 

x52 Language parents speak to relatives x52 
if bo£h + .039 .079 
if SfSan. or Eng. only - .039 

X5S Educational needs of boys X5S 
if as much college as can + .107 .098 
if high school - .107 

X56 Educational needs of girls X56 
if as much college as can + .190 1.552 
if high school - .190 

Constant .929 
Multiple R 
Error Mean Square 

F.0£ (d.f. 1,19) = 1**38 P.10 (d.f» 1,19) = 2.99 
F.01 (d.f. 1,19) » 8.18 P.25 (d.f. 1,19) - 1.1a 
•K- Significant, five percent level 

Significant, one percent level 
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TABLE 21 

A comparison of socio-economic groups on use of verbal response for 
conservation. 

Computer 
Number 
for X Variable 

Conservation of Area Task 
Yjjij Use of Verbal Response 
defined as conservation 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .031 1.3*6 
XU8 Number of people in home .008 .07* 
x*3 Mother's education .053 2.8*8 

Father's education — .020 .1*00 

*r Group 
.0*3 if lower class + .030 .0*3 

if middle class _ .030 
x2 Sex x2 

if male + .021 .0*7 
if female - .021 

xl*9 Kind of student feel child will be xl*9 
if above average + .118 .9*6 
if average or below - .118 

x*0 Why? 
.260 

x*0 
if lazy, docile, slow learner + .260 3.9*3 
if intelligent, motivated, likes — .260 
school 

x*l Language spoken to child x*l 
if both - ,07h .277 
if Span, or Eng. only + •07U 

X# Language parents speak to relatives X# 
if both + .230 h.710* 
if Span, or Eng. only - .230 

x** Educational needs of boys x** 
if as much college as can + .073 .078 
if high school - .073 

x*6 Educational needs of girls x*6 
if as much college as can + .131 1.26* 
if high school - .131 

Constant 2.3*9 
Multiple R .698 
Error Mean Square .1U8 

F.05 (d.f. 1,19) = U.38 
F.Ol (d.f. 1,19) « 8.18 
* Significant, five percent level 
frfr Significant, one percent level 

F.10 (d.f. 1,19) 
F.2* (d.f. 1,19) 

2.99 
l.lil 
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These equivalent results illustrate 

children's actions and their verbal 

showing the verbal response, identity 

(Y), expressed in terms of the (jovariates (Xs) is given in Table 22. 

The statistical effect of the respondents to educational needs of 

boys on the child's verbal response, identity, is significant (.0£ 

level). The parents' perceptions of the practical value of education 

for boys may be characteristic of one group and not the other, but 

its significance is over and above the group difference. 

6. The regression equation shoving the verbal response, equiva

lence (Y), expressed in terms o;T the covariates (Xs) is presented in 

Table 23* If there are differences, they are not great enough to 

show in a sample of this size. 

Differences Between Groups on Conservation of Quantity Task 

On the conservation of quantity task two null hypotheses were 

tested by analyses of covariance using the regression method. The 

scores for individuals which pr 

of group differences were obtai 

children conserved, and (2) whe 

The regression equations and th 

1. The regression equation 

ovided a basis for statistical tests 

ned from: (l) number of times the 

ther the children counted the dominoes, 

e interpretations follow. 

showing the number of times the sub

jects conserved (Y) expressed in terms of the covariates (Xs) is 

given in Table 2U. There is a significant effect of the parents' 
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TABLE 22 

A comparison of socio-economic groups on use of verbal response, 
Identity. 

Conservation of Area Task 
verbal response, 

identity 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

X3 Age — .010 .129 
*1J8 Number of people in home .031 1.259 
X53 Mother's education .022 .511 
X5U Father's education — .0^2 2.806 
*1 Group 

if lower class + .055 .186 
if middle class •• .055 

x2 Sex x2 
if male - .016 .032 
if female + .016 

xl*9 Kind of student feel child will be xl*9 
if above average + .189 2.I467 
if average or below - .189 

X50 Why? X50 
if lazy, docile, slow learner .01*2 .106 
if intelligent, motivated, likes - .0U2 
school 

X5l Language spoken to child X5l 
if both + .003 .000 
if Span, or Eng. only - .003 

x52 Language parents SDeak to relatives x52 

if both + .167 2.U99 
if Span, or Eng. only - .167 

x55 Educational needs of boys x55 
if as much college as can + .612 5.5U2* 
if high school .612 

*56 Educational needs of girls *56 
if as much college as can _ .166 2.0li3 
if high school + .166 

Constant 1.208 
Multiple R .655 
Error Mean Square .1U7 

F.05 (d.f. 1A9) - U.38 F.io (d.f. 1,19) - 2.99 
F.01 (d.f. 1,19) = 6.18 F.25 (d.f. 1,19) - l.Ul 

Significant, five percent level 
*-55- Significant, one percent level 
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TABLE 23 

A comparison of socio-economic groups on use of verbal response, 
equivalence. 

Conservation of Area Task 
1^6, use of Verbal Re
sponse, Equivalence 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X Variable R P 

X3 Age _ .006 .026 
Number of people in home - .015 .138 

XS3 Mother's education .059 1.598 
Father's education - .070 2.U65 

*1 Group *1 
if lower class + .238 1.628 
if middle class — .238 

X2 Sex 
if male + .119 .856 
if female - .119 

XI,9 Kind of student feel child will be XI,9 
if above average + • 1U6 .702 
if average or below •M -1U6 

*50 Why? *50 
if lazy, docile, slow learner + .176 .868 
if intelligent, motivated, likes - .176 
school 

*51 Language spoken to child 
.21U 

*51 
if both .21U 1.119 
if Span, or Eng. only + .21U 

X52 Language parents speak to relatives X52 
if both + .200 1.715 
if Span, or Eng. only - .200 

x5£ Educational needs of boys x5£ 
if as much college as can + .620 2.717 
if high school - .620 

X56 Educational needs of girls X56 
if as much college as can — .208 1.537 
if high school + .208 

Constant .886 
Multiple R .518 
Error Mean Square .307 

F.05 (d.f. 1,19) «• h.38 F.io (d.f. 1,19) » 2.99 
P.01 (d.f. 1,19) - 8.18 F.2£ (d.f. 1,19) = l.iil 

Significant, five percent level 
Significant, one percent level 
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TABLE 2h 
A comparison of socio-economic groups on number of times child con
served quantity. 

Conservation of Quantity-
task Y39, No. of times 
child conserved 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 Age _ .127 2.919 
xl*8 Number of people in home — .0U7 .360 
x53 Mother's education .1U2 2.679 
X5U Father's education - .11U 1.760 
X1 Group 

if lower class — ,h$9 1.6U5 
if middle class + .U59 

x2 Sex x2 
if male + .136 .306 
if female - .136 

xh9 Kind of student feel child will be xh9 
if above average 4- .lOU 1.535 
if average or below - .tiiu 

X50 Why? 
if lazy, docile, slow learner + .202 .309 
if intelligent, motivated, likes - .202 
school 

X5l Language spoken to child X5l 
if both - .039 .010 
if Span, or Eng. only + .039 

x52 Language parents speak to relatives 
.659 

x52 
if both + .238 .659 
if Span, or Eng. only - .238 

x55 Educational needs of boys x55 
if as much college as can -1.913 6.999* 
if high school +1.913 

x56 Educational needs of girls x56 
if as much college as can + .553 2.9h3 
if high school - .553 

Constant 13.907 
Multiple R .773 
Error Mean Square 1.132 

F.05 (d.f- ~ i»-38 P. 10 (d.f. 1,1?) c 2.99 
F.01 (d.f. 1,19) c 8.18 F.25 (d.f. 1,19) - l.Ul 
* Significant, five percent level 

Significant, one percent level 
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of the educational needs of boys on the number of times 
» 

Unserved. 

regression equation showing whether the children counted 

(Y) expressed in terms of covariates (Xs) is given in 

because none of the F ratios are significant, the null 

is not rejected. 

'ferences Between Groups on Discrimination Tasks 

On bhe discrimination tasks five null hypotheses were tested 

by analyses of covariance using the regression method. On the marbles 

task the scores for individuals which provided a basis for statistical 

tests of group differences were obtained from: (l) child's preference 

for discriminating by color or size, (2) correct or incorrect verbal 

response, and (3) a "yes" or "no" response on his discrimination of 

the objects 

child's pre 

On the shoes task the scores were obtained from: (1) 

ference for discriminating by color or form, and (2) cor

rectness of the verbal response. The regression equations, as shown 

in Tables 26-30, and the interpretations follow. 

Marbles Task 

1. Th4 

for discrii 

in terms o 

hypothesis 

ated with 

statistic, 

regression equation showing the children's preferences 

linating the physical attributes of marbles (Y) expressed 

? the covariates (Xs) is given in Table 26. The null 

is rejected with the high scores appearing to be associ-

bhe lower class. The significant level of the test 

F, is indicative of the influence of the class variable 
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TABLE 2$ 

A comparison of socio-economic groups on child counted dominoes. 

Computer 
Number 
for X Variable 

Conservation of Quantity 
Task YljOj child counted 
dominoes 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age _ .027 1.118 
XU8 Number of people in home - .03U 1.572 
X53 Mother's education .037 1.5U7 
X5U Father's education — .002 .ooh 
Xl Group 

if lower class — .10^ .720 
if middle class + .10$ 

x2 Sex x2 
if male + -07U .763 
if female - .07U 

xh9 Kind of student feel child will be xh9 
if above average + .030 .070 
if average or below .030 

Why ? 
.nil if lazy, docile, slow learner + .nil .833 

if intelligent, motivated, likes .11U 
school 

x5i Language spoken to child x5i 
if both + .020 .022 
if Span, or Eng. only - .020 

x52 Language parents speak to relatives 
.03U 

x52 
if both *• .03U .113 
if Span, or Eng. only + .03U 

x55 Educational needs of boys x55 
if as much college as can — .096 .1U9 
if high school + .096 

x56 Educational needs of girls x56 
if as much college as can + .126 . 1.290 
if high school ~ .126 

Constant 2.319 
Multiple R .689 
Error Mean Square .135 

F.05 (d.f. 1,19) * U.38 P.io (d. 
F.oi (d.f. 1,19) » 8.18 F.2$ (d, 

Significant, five percent level 
**- Significant, one percent level 

2.9 9 
l.lll 
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A comparison of socio-economic groups on marbles task A, physical 
attributes. 

111 

Computer 
Number 
for X Variable 

Marbles Task A, ̂ 23* 
Physical Attributes 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age Mb .005 .021 
XU8 Number of people in home - .015 .206 
*53 Mother's education .0U8 1.803 
x& Father's education .036 1.027 
*1 Group 

.UlU if lovjer class + .UlU 7.862* 
if middle class - .IrtU 

x2 Sex 
if male + .097 .919 

xk9 

if female .097 
xk9 Kind of student feel child will be xk9 

if above average + .09k .ii66 
if average or below .0 9k 

X50 Why? 
.157 

X50 
if lazy, docile, slow learner - .157 1.101 
if intelligent, motivated, likes + .157 
school 

X5l Language spoken to child X5l 
if both .213 1.773 
if Span, or Eng. only + .213 

X£2 Language parents speak to relatives X£2 
if both + .175 2.090 
if Span, or Eng. only _ .175 

*55 Educational needs of boys *55 
if as much college as can + .178 .359 
if high school — .178 

*56 Educational needs of girls *56 
if as much college as can _ .101 .577 
if high school + .101 

Constant .398 
Multiple R .659 
Error Mean Square .193 

F.o5 (d.f. 1,19) = U.38 
F,01 (d.f. 1,19) = 8.10 
# Significant, five percent level 
•3HJ- Significant, one percent level 

f.io (d.f. 1,19; ° 
F.25 (d.f. 1,19) = 

2.99 
1.1*1 
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upon predicting the child's ability to discriminate simply physical 

attributes. It is viorth noting the correlation (r - ,U29> significant 

at .01 level) between these two variables as indicated in Table 17. 

2. The regression equation showing the marbles task A verbal 

response, correct (Y), expressed in terms of the covariates (Xs) is 

presented in Table 27. Without significant F ratios the null hypo

thesis can not be rejected. 

3* The regression equation showing the scores on marbles task B, 

physical attributes (Y), expressed in terns of the covariates (Xs) is 

given in Table 28, Although the covariates are not significant in 

this small sample, it is worth noting that the number of people in 

the home /F (d.f. 1,19) * U.O£6>7 and the group Jf (d.f. 1,19) = U.0187 

effects would be significant with a slightly larger sample /p,o$ 

(d.f. 1,#) = a.027. 

Shoes Task 

U. The regression equation showing the scores on the physical 

attributes of the shoes task (Y) expressed in terms of the covariates 

(Xs) is presented in Table 29. 

Table 30 gives the regression equation showing verbal response, 

correct (Y), on the shoes task expressed in terms of the covariates 

(Xs). The F ratios for both tables indicate no significant differen

ces; therefore the null hypothesis is not rejected in either case. 

Differences Between Groups on the Story Task 

On the story task three null hypotheses were tested by 

analyses of covariance using the regression method. The scores for 
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TABLE 27 

A comparison of socio-economic groups on marbles task A, verbal 
response. 

Marbles Ta3k A, Ver-
bal Response, Correct 

Computer 
Number 
for X 

Regression co
efficients and 
constants with 

Ti 
sta 

Variable R 

Age <006 
Number of people in home .019 
Mother's education — .023 
Father's education .023 
Group 
if lower class + .069 
if middle class — .069 

Sex 
if male + .006 
if female - .006 

Kind of student feel child will be 
if above average + .0U9 
if average or below - • 0h9 

Why? 
if laay, docile, slow learner ** .103 
if intelligent, motivated, likes + .103 
school 

Language spoken to child 
if both — .1U9 
if Span, or Eng. only .1U9 

Language parents speak to relatives 
if both .038 
if Span, or Eng. only - .033 

Educational needs of boys 
if as much college as can _ .036 
if high school + .036 

Educational needs of girls 
if as much college as can + . 03U 
if high school - .03U 

Constant .66U 
Multiple R • US? 
Error Mean Square .133 

st 
Listic 

5b 

*53 

xl 

x2 

XU9 

x5o 

%l 

x52 

x56 

.0^9 
.U53 
.!J52 
.593 

.301 

D0S> 

-tL71 

657 

1.193 

.137 

.021 

091 

F.o5 (d.f. 1,19) = U.38 
P.01 (<*•£• 1,19) c 8.18 

Significant, five percent level 
-JHt- Significant, one percent level 

F#10 (d.f. 1,19) - 2.95 
F.2£ (d.f. 1,19) - l.hTr 
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TABLE 28 

A comparison of socio-economic groups on marbles task B, physical 
attributes. 

Computer 
Number 
for X Variable 

Marbles Task B, Y2 
Physical Attributes 
degression co
efficients and Test 
constants with statistic 

R F 

x3 Age • 01i4 1.U31 
XU8 Number of people in home - .025 U.056 
x53 Mother*s education • .023 2.6U0 
x51t Father's education .001 .00U 
xl Group 

.115 if lower class _ .115 U.018 
if middle class + .11$ 

X2 Sex 
if male + .009 .058 
if female — .009 

XU9 Kind of student feel child will be XU9 
if above average «•» .035 .I4U0 
if average or below + .035 

x*0 Why? x*0 
if lazy, docile, slow learner + .oU5 .610 
if intelligent, motivated, likes - .0U5 
school 

x5i Language spoken to child x5i 
if both + .113 3.32 

- if Span, or Eng. only - .113 
x52 Language parents speak to relatives x52 

if both - .001 .001 
if Span, or Eng. only + .001 

X5S Educational needs of boys X5S 
if as much college as can _ .058 .260 
if high school + .0^8 

x56 Educational needs of girls x56 
if as much college as can + .027 .287 
if high school - .027 

Constant .360 
Multiple R .659 
Error Mean Square .029 

F.OS (d.f. 1,19) = lu38 
F.01 (d.f. 1,19) » 8.18 
# Significant, five percent level 

Significant, one percent level 

F.10 
F.2S (d, 

2.99 
l.Ul 
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TABLE 29 

A comparison of socio-economic groups on shoes task, physical attri-
butes. 

Computer 
Number 
for X Variable 

Shoes task, Y26> Physical 
Attributes 
Regression co-
efficients and 
constants with 

R 

Test 
statistic 

x3 Age • .027 .553 
X1|8 Number of people in home • 021* .1|10 
x53 Mother's education .020 .222 

Fatherfs education .008 .0U0 
X1 Group X1 

if lower class + ,002 .000 
if middle class — .002 

x2 Sex x2 
if male - .061 .263 
if female + .061 

xii9 Kind os student feel child will be xii9 
if above average + .231 2.030 
if average or below • M .231 

x50 Why? 
.630 

x50 
if latsy, docile, slow learner + .139 .630 
if intelligent, motivated, likes - .139 
school 

X5l Language spoken to child 
.003 

X5l 
if both - .003 .002 
if Span, or Eng. only + .008 

X52 Language parents speak to relatives X52 
if both + .138 .952 
if Span, or Eng. only - .138 

x55 Educational needs of boys x55 
if as much college as can + .383 1.186 
if high school - .383 

x56 Educational needs of girls x56 
if as much college as can - .28U 3.287 
if high school + .28U 

Constant 1.9U9 
Multiple R .581* 
Error Mean Square .268 

F.10 (a.f. 1,19) 
F.25 (d.f. 1,19) 

F.o5 (d.f. 1,19) - U.38 
F#01 (d.f. 1,19) - 8.18 
* Significant, five percent level 

Significant, one percent level 

2.99 
l.lil 
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TABUS 30 

A comparison of socio-economic groups on shoes task, verbal response. 

Computer 
Number 
for X Variable 

Shoes task, Y27, Verbal 
Response, Correct 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .. .013 .81U 
XU8 Number of people in home .001 .001 
x53 Mother's education - .015 .799 
X5U Fatherfs education .013 .6h0 
X1 Group 

if lower class - .039 .319 
if middle class + .039 

x2 Sex 
if male + .021 .255 
if female .021* 

X1|9 Kind of student feel child will be X1|9 
if above average + .008 .015 
if average or below - .008 

x5o Why? x5o 
if laay, docile, slow learner .000 .000 
if intelligent, motivated, likes .000 
school 

x51 Language spoken to child x51 
if both + .005 .00U 
if Span, or Eng. only - .005 

X52 Language parents speak to relatives X52 
if both - .031 .311 
if Span, or Eng. only + .031 

x55 Educational needs of boys x55 
if as much college as can + .OOli .001 
if high school - .oou 

x56 Educational needs of girls x56 
if as much college as can + .012 .036 
if high school - .012 

Constant 1 .008 
Multiple R .ll2U 
Error Mean Square .01*2 

F.05 (d.f. 1,19) = lu38 
F.01 (d.f. 1,19) « 8.18 
•* Significant, five percent level 
** Significant, one percent level 

F.10 (d.f. 1,19) « 2.99 
F.25 (d.f. 1,19) « l.lil 
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individuals which provided a basis for statistical tests of group 

differences were obtained from: (1) discrimination scores, (2) com

prehension scores, and (3) organisation scores. The complete rules 

for scoring the task are presented in Chapter 3. The regression 

equations with interpretations and Tables 31-33, presenting the sta

tistical analyses, are discussed in this section, 

1. The regression equation showing the discrimination scores 

(Y) expressed in terms of the covariates (Xs) is given in Table 31* 

The F statistic for the group effect is significant with the high 

scores associated with the middle class. Of interest is the magni

tude of the statistical effect of the language spoken to the child, 

if both English and Spanish. This effect is over and above the 

significant difference between the groups. Subsequently, the null 

hypothesis is rejected as measured on the discrimination scores. 

2. The regression equation showing the comprehension scores (Y) 

expressed in terms of the covariates (Xs) is given in Table 32. The 

null hypothesis cannot be rejected in this case. 

3. Table 33 presents the regression equation showing the organi

zation scores (Y) expressed in terms of the covariates (Xs). The 

null hypothesis is not rejected. If there are differences betvieen 

the groups, they do not appear in a sample this size. 

Differences Between Groups on the Snap Toys Task 

On the snap toys task 11 null hypotheses were tested by analy

ses of covariance using the regression method. The scores for indi

viduals which provided a basis for statistical tests of group differences 
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TABLE 31 
A comparison of socio-economic groups on story task, discrimination 
scores. 

Story task, Y20» Discrim
ination scores 
Regression co

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 Age .311 1.806 

*ii8 Number of people in borne - .000 .000 
x53 Mother's education .208 .596 

Father's education ,0$Q .0U7 
*1 Group 

7.821* 
*1 

if lower class -3.111 7.821* 
if middle class +3.111 

X2 Sex 
if male + .$2U .168 
if female - .$2h 

XU9 Kind of student feel child -will be XU9 
if above average + .829 .637— 
if average or below - .829 

x5o Why? x5o 
if lazy, docile, slow learner +1.321 1.37 8 
if intelligent, motivated, likes -1.321 
school 

XSL Language spoken to child XSL 
if both +3.£60 8.719** 
if Span, or Eng. only -3.560 

XS2 Language parents speak to relatives XS2 
if both - .h$6 .2^0 
if Span, or Eng. only + .1^6 

x# Educational needs of boys x# 
if as much college as can + .906 .163 
if high school - .906 

Educational needs of girls 
if as much college as can - .0U2 .002 
if high school + .0U2 

Constant -16.682 
Multiple R .778 
Error Mean Square 10.905 

F.o£ (d.f. 1,19) " k-38 F 10 1,19) = 2.99 
F.oi (d.f. 1,19') = 8.18 F[z$ (d.f. 1,19) = l.Ul 
* Significant, five percent level 
** Significant, one percent level 
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TABLE 32 

A comparison of socio-economic groups on story task, comprehension 
scores. 

Computer 
Number 
for X Variable 

Story task, ̂ 21j Compre-
hension Scores 
Regression co
efficients and Test 
constants with statistic 

R 

X. 
xlj8 
x53 
4k 
X1 

X2 

XU9 

*50 

x5l 

x52 

x55 

x56 

Age - .023 
Number of people in home - .h26 
Mother's education - .005 
Father's education .159 
Group 
if lower class -2.217 
if middle class +2.217 

Sex 
if male + .215 
if female - .215 

Kind of student feel child will be 
if above average + .938 
if average or below - .938 

Why? 
if lazy, docile, slow learner +3.771 
if intelligent, motivated, likes -3.771 
school 

Language spoken to child 
if both +2.039 
if Span, or Eng. only -2.089 

Language parents speak to relatives 
if both - .53U 
if Span, or Eng. only + .53U 

Educational needs of boys 
if as much college as can +3.538 
if high school -3.538 

Educational needs of girls 
if as much college as can +1.837 
if high school -1.887 

Constant 17.682 
Multiple R .561 
Error Kean Square l|6.6o5 

.002 

.725 

.000 
.083 

.929 

.018 

.191 

2.626 

.703 

.080 

.582 

.832U 

F.io (d.f. 1,19) « 
F.25 (d.f. 1,19) « 

F.o5 (d.f. 1,19) = U.33 
F.01 (d.f. 1,19) - 8.18 
* Significant, five percent level 
•k* Significant, one percent level 

2.99 
1.2*1 
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TABLE 33 

A comparison of socio-economic groups on story task, organization 
scores. 

Computer 
Number 
for X Variable 

Story task, Y22j Organi-
gation scores 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age _ .039 .1+95 
Number of people in home - .025 .191 
Mother's education .07U 1.312 

Ah Father's education - .018 .082 
*1 Group *1 

if lower class — .081 .0 9k 
if middle class + .081 

x2 Sex x2 
if male + .2k7 1.816 
if female — •2k7 

xh9 Kind of student feel child will be xh9 
if above average - .063 .066 
if average or below + .063 

x5o YJhy? 
.583 

x5o 
if lazy, docile, slow learner + .205 .583 
if intelligent, motivated, likes - .205 
school 

x5i Language spoken to child + .055 .036 x5i 
if both - .055 
if Span, or Sng. only 

X52 Language parents speak to relatives X52 
if both - .31U 2.083 
if Span, or Eng. only + .31U 

X55 Educational needs of boys X55 
if as much college as can + .392 .536 
if high school - .392 

*56 Educational needs of girls *56 
if as much college as can + .038 .025 
if high school mm .038 

Constant 
Multiple R 
Error Mean Square 

F#10 (d.f. 1,19) = 
F.25 (d.f. 1,19) = 

F>0e (d.f. 1,19) = U.38 
F.01 (d.f. 1,19) = 8.18 
* Significant, five percent level 

Significant, one percent level 

2.99 
l.ijl 
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were obtained from: (1) the number of times, on three trials, the 

subject grouped by (a) form, (b) color, (c) color and form, and (d) 

plan; (2) the number of times, on three trials, the subject (a) chose 

to snap the toys, or (b) refused the task; (3) used the verbal 

response rating scale and the total number of times the scale was 

used on three trials; and (U) the total number of times the subject 

grouped by (a) representation, (b) mechanical relations, or (c) other 

on three trials. The complete rules for scoring are found in Chapter 

3. The regression equations, as indicated in Tables 3U-liU, and the 

interpretations follow. 

1, The regression equation showing the number of times the sub

jects grouped by color on three trials (Y) expressed in terms of the 

covariates is given in Table 3U. The F ratios are too small to be 

statistically significant, therefore, the null hypothesis cannot be 

rejected. 

2. The regression equation showing the number of times children 

grouped by form in three trials (Y) expressed in terms of the co

variates (Xs) is presented in Table 3£. The null hypothesis is re

jected with the high scores appearing to be associated with middle 

class. The significant F ratio is indicative of the middle class 

sample's preference for grouping by form. Although the other co

variates are not significant in this small sample, it is important 

to note that the respondents1 perceptions of the educational needs 

of bqys, if as much college as possible jf (d.f. 1,1?) = 3.9377 would 

be significant with a larger sample /^.o5 (d*f* 1,100) = 3«?U7* 
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TABLE 3U 

A comparison of socio-economic groups on snap toys task, grouped by 
color. 

Snap toys task, 3 Trials 
Yg8 grouped by color 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 Age .017 .052 
xl*8 
X 3̂ 

Number of people in home .026 .113 xl*8 
X 3̂ Mother's education .019 .0U6 
x&t Father's education .0^3 .379 
X1 Group 

if lower class - .120 .112 
if middle class + .120 

x2 Sex 
if male + .055 .050 
if female .055 

XU9 Kind of student feel child will be XU9 
if above average - .253 .569 
if average or below + .253 

x50 Why? x50 
if lazy, docile, slow learner + .009 .001 
if intelligent, motivated, likes - .009 
school 

X5l Language spoken to child X5l 
if both - .017 .002 
if Span, or Eng. only + .017 

X$2 Language parents speak to relatives X$2 

if both - .2I4I .672 
if Span, or Eng. only + .2l|l 

X55 Educational needs of boys X55 
if as much college as can + .7h0 1.0U0 
if high school - • 7ho 

x56 Educational needs of girls x56 
if as much college as can - .31h .9U5 
if high school + .31ii 

Constant -1.661 
Multiple R .U62 
Error Mean Square 1.139 

F.o$ (d.f. 1,1?) » U.38 F#10 (d.f. 1,19) = 2.99 
F.01 (d.f. 1,19) = 8.18 F.2$ (d.f. 1,19) = l.bl 
* Significant, five percent level 

Significant, one percent level 
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TABLE 35 

A comparison of socio-economic groups on snap toys task, grouped by 
form. 

Snap toys task, 3 trials 
^29» grouped by form 
Regression co

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

Age .Oil* .062 
Number of people in home .029 '.2U2 

x53 Mother's education — .011 .026 
X5U Father's education — .082 1.565 
*L Group 

if lower class — .577 tuli50-»-
if middle class + .577 

*2 Sex 
if male - .362 3.687 
if female + .362 

Xl9 Kind of student feel child will be Xl9 
if above average + .1*87 3.6U8 
if average or below - • 1*87 

x5o Why? x5o 
if lazy, docile, slow learner + .353 1.627 
if intelligent, motivated, likes _ .353 
school 

x5i Language spoken to child x5i 
if both + .503 2.879 
if Span, or Eng. only - .503 

X52 Language parents speak to relatives X52 
if both + .189 .71U 
if Span, or Eng. only .189 

x55 Educational needs of boys x55 
if as much college as can -1.102 3.987 
if high school +1.102 

x56 Educational needs of girls x56 
if as much college as can + .358 2.115 
if high school - .358 

Constant 1.791 
Multiple R .687 
Error J-'ean Square .660 

F.io (d.f. 1,19) = 
F.25 (d.f. 1,19) = 

F.oS (d.f. 1,19) = U.38 
F.01 (d.f. 1,19) = 8.18 
-K- Significant, five percent level 

Significant, one percent level 

2.99 
l.iil 
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3. The regression equation sho;;ing the number of times children 

grouped by color and form (Y) in three trials expressed in terms of 

the covariates (Xs) is given in Table 3&. 

U. The regression equation shovring the number of times children 

grouped according to a plan in three trials (Y) expressed in terms 

of the covariates (Xs) is presented 

cannot be rejected in either case because the F ratios are too small 

to be significant. 

5. The regression equation sho 

snapped toys (Y) expressed in terms 

in Table 38. The effect of the gro 

appearing to be associated with mid 

the accepted .05 level. The null h 

6. Table 39 presents the regression equation showing the number 

of times the subjects refused to attempt the grouping task (Y) ex

pressed in terms of the covariates 

7. Table UO indicates the regr 

the criteria for verbal response ra 

in terms of the covariates (Xs). N 

ratios large enough to reject the r 

ding the number of times children 

of the covariates (Xs) is given 

up variable, with the high scores 

die class, is significant above 

ypothesis is rejected in this case. 

used the verbal response rating in 

of the covariates (Xs) is presentee 

(Xs). 

ession equation showing whether 

ting scale was used (Y) expressed 

either of these tables have F 

ull hypotheses. 

8. The regression equation shewing the number of times children 

three trials (Y) expressed in terms 

in Table Ul. The effect of the 

parents who expect their children to be above average is significant 

and influences what is said about -he Y score. The hypothesis of no 

difference between the groups is not rejected in this case. 
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TABLE 36 

A compM'ison of socio-economic groups on snap toys task, grouped by 
color and form. 

Computer 
Number 

Snap toys task, 3 trials 
^30, grouped by color and 
form 
Regression co
efficients and Test 
constants with statistic 

for X Variable R F 

x3 Age mm .008 .021 
XliB Number of people in home .017 .093 
x53 Mother's education .08^ 1.970 
x5b Father's education - .086 2.05'U 
X1 Group 

.528 
X1 

if lower class + .181 .528 
if middle class - .181 

X2 Sex 
if male — .076 .198 
if female + .076 

xl,9 Kind of student feel child will be xl,9 
if above average M .10U .200 
if average or below + .10U 

x5o Why? x5o 
if lazy, docile, slow learner + .082 .107 
if intelligent, motivated, likes — .082 
school 

x5i Language spoken to child x5i 
if both — .262 .935 
if Span, or Eng. only + .262 

x52 Language parents speak to relatives x52 
if both - .322 2.U78 
if Span, or Sng. only .322 

X55 Educational needs of boys X55 
if as much college as can + .U52 .806 
if high school ** .!»52 

x56 Educational needs of girls x56 
if as much college as can - .032 .020 
if high school + .032 

Constant .796 
Multiple R .617 
Error Mean Square .551 

F.10 (d.f. 1,19) « 
F.2£ (d.f. 1,19) « 

F.05 (d.f. 1,1?) 85 '̂30 
P.01 (d.f. 1,1?) a '8.18 
* Significant, five percent level 

Significant, one percent level 

2.99 
U4I 
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TABLE 37 

A comparison of socio-economic groups on snap toys task, grouped by 
plan. 

Computer 
Number 
for X Variable R 

Age .091 
Number of people in home • ll)2 
Mother's education .080 
Father's education _ .096 
Group 
if lower class — .390 
if middle class + .390 

Sex 
if male .095 
if female + .095 

Kind of student feel child will be 
if above average + .U52 
if average or below - .U52 

Why? 
if lazy, docile, slow learner + .112 
if intelligent, motivated, likes - .112 

Snap toys task, 3 trials 
Y-^i, grouped by plan 
Regression co
efficients and Test 
constants with statistic 

f 

x3 
Xl;8 

Xl 

x2 

XU9 

x50 

X5l 

X52 

x55 

x56 

school 
Language spoken to child 
if both + .32$ 
if Span, or Eng. only - .325 

Language parents speak to relatives 
if both + .2l»U 
if Span, or Eng. only - .2hU 

Educational needs of boys 
if as much college as can - .011 
if high school + .011 

Educational needs of girls 
if as much college as can + .U83 
if high school - .1*83 

Constant 8.165 
Multiple R .670 
Erroi* Mean Square 1.0l|2 

1.612 
3. £88 
.921 
1.350 

1.288 

.163 

1.983 

.10U 

.762 

.7h9 

.000 

2.UU5 

F.10 (d-f. 1,19) s 
F.25 (d.f. 1,19) = 

F.05 (d.f. 1,19) * U.38 
F.oi (d.f. 1,19) « 8.18 
* Significant, five percent level 

Significant, one percent level 

2.99 
l.Ul 
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TABLE 30 

A comparison of socio-economic groups on number of times toys snapped. 

Computer 
Number 
for X Variable 

Snap toys task, 3 trials 
Y32, No. of times snapped 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .121 3.096 
XU8 Number of people in home .012 .028 
x53 Mother's education - .11(6 3.307 
X5U Father's education - .017 .0U£ 
X1 Group 

if lower class -1.0U5 10. «-
if middle class +1.0I1S 

x2 Sex 
if male - .062 .07U 
if female .062 

*k9 Kind of student feel child will be *k9 
if above average - .19$ 

0
 
0
 . 

if average or below + .19$ 
x$o Why? 

.oh? 
x$o 

if lazy, docile, slow learner + .oh? .022 
if intelligent, motivated, likes — .0 U9 
school 

X51 Language spoken to child X51 
if both + .30U .723 
if Span, or Eng. only - .30U 

X52 Language parents speak to relatives X52 
if both - .197 .532 
if Span, or Eng. only + .197 

x# Educational needs of boys x# 
if as much college as can + .173 .068 
if high school - .173 

X56 Educational needs of girls X56 
if as much college as can + .1U8 

C
O

 -3 CV
l 

*
 

if high school - •1U8 

Constant -6.388 
Multiple R .711 
Error Mean Square .961 

F.OS (d.f. 1,19) = U.33 
F.Ol (d.f. 1,19) » 8.13 

Significant, five percent level 
Significant, one percent level 

F.10 (d.f. 1,19) 
F.2£ (d.f. 1,19) 

2.99 
l.Ul 
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TABLE 39 

A comparison of socio-economic groups on snap toys task, refusal 
scores. 

Computer 
Number 
for X 

Snap toys task, 3 trials 
Y33, refused task 
Regression co
efficients and Test 
constants with statistic 

Variable R F 

Age .. .015 .19U 
Number of people in home - .051 1.976 
Mother's education - .oUU 1.172 
Father's education .oii7 1.377 
Group 

.0U0 if lower class - .033 .0U0 
if middle class + .033 

Sex 
if male + .053 .211 
if female - .053 

Kind of student feel child will be 
if above average - .158 1.028 
if average or below + .158 

Why? 
.162 if lazy, docile, slow learner — .162 .913 

if intelligent, motivated, likes + .162 

X3 
*1*8 

*1 

X2 

*h9 

x5i 

*52 

x56 

school 
Language spoken to child 
if both - .118 
if Span, or Eng. only + .118 

Language parents speak to relatives 
if both - .085 
if Span, or Eng. only + .085 

Educational needs of boys 
if as much college as can - .120 
if high school + .120 

Educational needs of girls 
if as much college as can + .162 
if high school - .162 

Constant l.fJlli 
Multiple R «56U 
Error Mean Square .2U7 

A\2$ 

.389 

.126 

1.168 

F.05 (d.f. 1,19) = U.38 
P.01 (d*f« 1A9) » 8.18 
* Significant, five percent level 
** Significant, one percent level 

P.10 (d.f. 1,19) = 2.99 
F.25 (d.f, 1,19) « l.Ul 
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TABLE UO 

A comparison of socio-economic groups on snap toys tack, used criteria 
of verbal response rating scale. 

Snap toys task, 3 trials 
rating scale 

Regression co-
Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 Age .001 .000 
XU8 Number of people in horce .058 .1*57 
x53 Mother's ednation .026 .072 

Father's education •a .097 1.066 

*1 Group 
.359 .8U0 

*1 
if lower class + .359 .8U0 
if middle class - .359 

*2 Sex 
if male ** .052 .038 
if female + .052 

XU9 Kind of student feel child will be XU9 
if above average + .366 1.002 
if average or belov; - .366 

*50 Why? *50 
if lazy, docile, slow learner + .3U3 .7U9 
if intelligent, motivated, likes to* -3li3 
school 

X51 Language spoken to child X51 
if both — .118 .078 
if Span, or Eng. only + .118 

X52 Language parents speak to relatives X52 
if both + .137 .338 
if Span, or Eng. only - .187 

*55 Educational needs of boys *55 
if as much college as can + .990 1.563 
if high school .990 

*56 Educational needs of girls *56 
if as mush college as can _ •6li9 3.397 
if high school + .6U9 

Constant 1.801* 
Multiple R. .590 
Error Mean Square 1.353 

F.05 (d.f. 1,19) * U.38 F.iO (d.f. 1,19) - 2.99 
F.oi (d.f. 1,19) = 8.18 F,2£ (d.f. 1,19) » l.Ul 
* Significant, five percent level 
•ft* Significant, one percent level 
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TABLE la 

A comparison of socio-economic groups on snap toys task, total number 
of times verbal response rating used. 

Computer 
Number 
for X Variable 

Snap toys task, 3 trials 
^35» Verbal Response 
Rating used, total 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age _ .oih .31a 
XU8 Number of people in home .033 1.751 
x53 Mother's education .003 .009 
X5U Father's education - .0U3 2.377 
X1 Group 

.035 .551 if lovier class + .035 .551 
if middle class - .085 

x2 Sex x2 
if male - .053 .1450 
if female + .053 

XU9 Kind of student feel child will be XU9 
if above average + .237 It. 831* 
if average or below — .237 

*5o Y/hy? 
.215 

*5o 
if lazy, docile, slov; learner + .215 3.U03 
if intelligent, motivated, likes - .215 
school 

X51 Language spoken to child 
.063 

X51 
if both + .063 .251 
if Span, or Eng. only - .063 

Language parents speak to relatives 
.08U if both + .08U .801 

if Span, or Eng. only mm .08U 
X55 Educational needs of boys X55 

if as much college as can + .338 2.101 
if high school — .338 

x56 Educational needs of girls x56 
if as much college as can mm .201 3.750 
if high school + .201 

Constant 2.025 
Multiple R .736 
Error Mean Square .118 

F.05 (d.f. 1,19) = U.38 
F.01 (<*.£. 1,19) = 8.18 
*• Significant, five percent level 

Significant, one percent level 

F.10 (d.f. 1,19) = 2.99 
F.25 (d.f. 1,19) = l.Ul 
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9. Table h2 gives the regression equation showing subjects' use 

of representation as indicated by their verbal response on three 

trials (Y) expressed in terms of the covariates (Xs). 

10. Table U3 presents the regression equation showing the total 

number of times children grouped by a mechanical relation as indicated 

by their verbal responses on three trials (Y) expressed in terms of 

the covariates (Xs). 

11. Table UU gives the regression equation showing the total 

number of other verbal responses children used in three trials (Y) 

expressed in terms of the covariates (Xs). The 5" ratios shovm in 

Tables U2, li3, and kh are too small to be significant; therefore the 

null hypotheses are not rejected. 

Differences Betvreen Groups on the Rubber Toys Task 

On the rubber toys task 17 null hypotheses were tested by 

analyses of covariance using the regression method. The scores for 

individuals which provided a basis for statistical tests of group 

differences were obtained from four modes (categories) of organiza

tion: (1) descriptive, (2) categorical-inferential, (3) relational, 

and (h) thematic. On each mode of organization scores were obtained 

for: (l) total number of pairs, (2) total number of groups, (3) 

total groupings, (U) the subject's use of each mode, and (f?) a flexi

bility score associated with the use of three or four modes by the 

subject. The complete scoring rules are found in Chapter 3/ The 

regression equations, indicated in Tables iifJ-6l, and the interpreta

tions are discussed in this section. 
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TABLE b2 

A comparison of socio-economic groups on snap toys task, used repre
sentation verbal response. 

Computer 
Number 
for X Variable 

Snap toys task, 3 trials 
used representation 

Regression co
efficients and Test 
constants with statistic 

R JT~ 

x3 Age — .010 .090 
XU8 Number of people in home .oWi 1.581 
x53 Mother's education - .026 .U36 
X5U Father's education .oU5 1.37*4 
xi Group 

if lower class - .138 .730 
if middle class + .138 

x2 Sex x2 
if male + .035 .098 
if female M .035 

XU9 Kind of student feel child will be 
.lii3 

XU9 
if above average - .lii3 .900 
if average or below + .lh3 

x50 Why? 
.16U 

x50 
if lazy, docile, slow learner — .16U 1.005 
if intelligent, motivated, likes + • 161* 
school 

x5i Language spoken to child x5i 
if both + .023 

CO o
 

.
 

if Span, or Eng. only - .023 
x52 Language pa rents speak to relatives x52 

if both .121 .837 
if Span, or Eng. only + .121 

x55 Educational needs of boys 
if as much college as can - .U79 2.l6it 
if high school + • U79 

x56 Educational needs of girls x56 
if as much college as can + .2l»5 2.839 
if high school - .2U5 

Constant 1.150 
Multiple R .601, 
Error Mean Square .230 

F.o5 (d.f. 1,19) - It.38 
F.oi (d.f. 1,19) = 8.18 
# Significant, five percent level 

Significant,.one percent level 

F.10 (d.f. 1,19) = 2.99 
F.?5 (d-f* 1>19) c 1.1*1 
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TABLE U3 
— 

A comparison of socio-economic groups on snap toys task, used mechani
cal relations verbal response. 

Computer 
N umber 
for X Variable 

Snap toys task, 3 trials 
Y37, usee] mechanical re-
lation3, total 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .005 .055 
Xl»8 Number of people in home .025 1.2U7 
x53 Mother's education - .00? .120 
x& Father's education .03U 1.929 
X1 Group 

.086 
X1 

if lower class + .086 .716 
if middle class .086 

X2 Sex 
if male + .oUi • 3U6 
if female • .oia 

XU9 Kind of student feel child will be XU9 
if above average mm .017 .032 
if average or below + .017 

x5o Why? x5o 
if lazy, docile, slow learner ** .075 .537 
if intelligent, motivated, likes + .075 
sch ool 

x5i Language spoken to child 
.691 

x5i 
if both + .091 .691 
if Span, or Eng. only tm .091 

x52 Language parents speak to relatives x52 
if both - .038 .21ii 
if Span, or Eng. only + .038 

X55 Educational needs of boys X55 
if as much college as can - .050 .060 
if high school + .050 

x56 Educational needs of girls x56 
if as much college as can - .ooil .001 
if high school .ooU 

Constant .65c 
Multiple R .605 
Error Mean Square .091 

F.10 (d.f. 1,19) 
F.25 (<*•*• 

F.o5 (d.f. 1,19) • U.38 
F.01 (d.f. 1,19) = 8.18 
•* Significant, five percent level 
•ins- Significant, one percent level 

2.99 
l.Ill 
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TABLE hh 

A comparison of socio-economic groups on snap toys task, total number 
of other verbal responses. 

Computer 
Number 
for X Variable 

Snap toys task, 3 trials 
Y38, other verbal respon
ses 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .057 1.03U 
he Number of people in home - .057 .9ii5 
x53 Mother's education .036 .301 
Hk Father's education •• . 0li8 .51*6 
*i Group 

.006 if lower class M .021 .006 
if middle class + .021 

x2 Sex x2 
if male - .361 3.787 
if female + .361 

Xi,9 Kind of student feel child will be Xi,9 
if above average + .01U .003 
if average or below - .Olit 

x5o Why? x5o 
if lazy, docile, slovr learner + .173 .1*05 
if intelligent, motivated, likes - .173 
school 

Hi Language spoken to child Hi 
if both — .030 .010 
if Span, or Eng. only + .030 

H2 Language parents speak to relatives H2 
if both — .325 2.176 
if Span, or Eng. only + .325 

x55 Educational needs of boys x55 
if as much college as can + .875 2.602 
if high school - .875 

He Educational needs of girls He 
if as much college as can — .oUl .028 
if high school + .oia 

Constant U.736 
Multiple R .661 
Error Mean Square .633 

F.oS (d.f. 1,19) - U.38 
P.01 (d.f. 1,19) » 8.18 
* Significant, five percent level 
•w-x Significant, one percent level 

F.10 (d.f. 1,19) * 2.99 
F.2$ (d.f. 1,19) - l.lil 
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1, The regression equation showing the total number of pairs 

children used to group on the descriptive mode on two trials (Y) ex

pressed in terms of the covariates (Xs) is given in Table l|f>* The 

statistical effect of the respondents' perceptions of the educational 

neecjs for girls on the children's use of the descriptive mode of 

cognitive organization is significant. Since the high scores appear 

to be associated with parents who feel girls need only a high school 

education, the interpretation of this effect is of interest. The 

children of these respondents with lower educational aspirations for 

girls tend to group by pairs on concrete attributes of objects. The 

children use a mode of conceptual organization based only upon their 

sensory perceptions. The statistical effect of parents' perceptions 

of the educational needs of girls raised the estimated Y score over 

four points, more than one half the standard deviation. In other 

words, in estimating the scores of children who tend to group by 

pairs on the descriptive mode over four points would be added. These 

children would be expected to move over four points in the direction 

of even more descriptive pairings. In contrast, children of parents 

with higher educational aspirations for girls would be expected to 

lower their scores approximately four points. These children would 

be expected to have fewer descriptive pairings. The null hypothesis 

of between group differences is not rejected in this case. 

2. The regression equation showing the total number of groups 

children made on the descriptive mode of organization on two trials 

(Y) expressed in terms of the covariates is given in Table U6. The 

F ratios are too small to show a difference between the groups. 
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TABLE h$ 

A comparison of socio-economic groups on descriptive mode, total 
number of pairs. 

Computer 
Number 
for X Variable 

Rubber people and other 
mammals task Ylj, descrip
tive mode of organization, 
total no. pairs. . 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .639 2.0U9 
XU8 Number of people in home .927 3.9U8 
X$3 Mother's education .U55 .765 
X5U Father's education .965 .016 
X1 Group 

if lower class +3.600 2.811 
if middle class -3.600 

X2 Sex X2 
if male + .600 .165 
if female - .600 

XU9 Kind of student feel child will be XU9 
if above average + .861 .185 
if average or below - .861 

X£o Why? X£o 
if lazy, docile, slow learner - .521 .058 
if intelligent, motivated, likes + .521 
sch ool 

X51 Language spoken to child X51 
if both -3.lW» 1.825 
if Span, or Eng. only +3.1UU 

x52 Language parents speak to relatives x52 
if both +2.1.97 2.011 
if Span, or Eng. only -2.U97 

x55 Educational needs of boys x55 
if as much college as can +1.136 .069 
if high school -1.136 

*56 Educational needs of girls *56 
if as much college as can -U.392 5.169* 
if high school +1.392 

Constant -55.715 
Multiple R .705 
Error Mean Square I1O.6L1O 

F.o5 (d.f. 1,19) = U.38 
F.01 1A9) = 8.18 
«• Significant, five percent level 

Significant, one percent level 

F.10 (d.f. 1,19) = 2.99 
F>2£ (d.f. 1,19) = l.Ul 
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TABLE U6 

A comparison of socio-economic groups on descriptive mode, total 
number of groups. 

Rubber people and other 
mammals task Y£, descrip
tive mode of organization,' 
total no, groups 

Computer 
Number 
for X Variable 

Regression co
efficients and 
constants with 

R 

Test 
statistic 

x3 Age .112 .667 
XU8 Number of people in home - .036 .062 
x53 Mother's education - .100 .391 
X5U Father's education .0^0 .099 
xl Group 

- .105 .026 
xl 

if lower class - .105 .026 
if middle class + .105 

x2 Sex 
if male + .08? .035 
if female - .085 

xl*9 Kind of student feel child will be xl*9 
if above average + .1U2 • 05U 
if average or below - .1U2 

x50 "Why? x50 
if lazy, docile, slow learner + .812 1.U99 
if intelligent, motivated, likes - .812 
school 

x5l Language spoken to child x5l 
if both + .077 .012 
if Span, or Eng. only - .077 

x52 Language parents speak to relatives 
+ .757 

x52 
if both + .757 1.961 
if Span, or Eng. only - .757 

x55 Educational needs of boys 
+ Mhh 

x55 
if as much college as can + Mhh .111 
if high school - .l»Ui 

x56 Educational needs of girls x56 
if as much college as can -1.096 . 3-lilU 
if high school +1.096 

Constant 6.116 
Multiple R .639 
Error Mean Square 3.33k 

F.iO (d.f. 1,19) = 2.99 
P.25. (d.f. 1A9) E 1.141 

F.c£ (d.f. 1,19) = U.38 
F.01 (d.f. 1,19) « 0.18 
* Significant, five percent level 

Significant, one percent level 
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3» Table 1*7 presents the regression equation showing the total 

groupings of the descriptive mode (Y) expressed in terms of the co

variates (Xs). The significant F ratio indicates the same effect as 

shovni in Table Again it is possible to predict that in repeated 

samplings children of parents with lovrer educational expectations for 

girls will group on concrete properties of objects 95> out of a 100. 

The null hypothesis of between group differences is not rejected in 

this case. 

1*. The regression equation showing whether children used the 

descriptive mode of organization (Y) expressed in terms of the co-

variates (Xs) is given in Table lj8. 

The regression equation showing the total number of pairs 

children made on the categorical-inferential mode on two trials (Y) 

expressed in terms of the covariates (Xs) is shown in Table h9• 

6. Table $0 indicates the regression equation showing the total 

number of groups, on two trials, children made on the categorical-

inferential mode (Y) expressed in terms of the covariates (Xs)# 

7. Table £l gives the regression equation showing the total 

groupings children made on the categorical-inferential mode of or

ganization (Y) expressed in terms of the covariates (Xs). 

8. The regression equation showing whether the subjects used the 

categorical-inferential mode of organization (Y) expressed in terms 

of the covariates (Xs) is presented in Table 5>2. 

The regression equation showing the total number of pairs 

the subjects made on the relational mode of organization on two 
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TABLE hi 

A comparison of socio-economic groups on descriptive mode, total 
number of groupings. 

Rubber people and other 
mammals task Y6 descrip
tive mode of organization, 
total no. groupings 
Regression co- • 

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 Age .7 5k 2.032 
XhB Number of people in home .889 2.58U 
X$3 Mother's education .357 .335 
X5U Father's education .101 .027 
*1 Group 

+3.1j33 1.825 if lower class +3.1j33 1.825 
if middle class -3.U38 

X2 Sex X2 
if male + .660 .1U2 
if female - .660 

XU9 Kind of student feel child will be XU9 
if above average +I.lli3 .232 
if average or below -1.1U3 

X50 Why? 
+ .1491 .036 if lazy, docile, slow learner + .1491 .036 

if intelligent, motivated, likes - .ii91 
school 

X$L Language spoken to child X$L 
if both -3.0ii9 1.222 
if Span, or Eng. only +3-Oli9 

X52 Language parents speak to relatives X52 
if both +3.1*23 2.692 
if Span, or Eng. only -3.1i 23 

x55 Educational needs of boys x55 
if as much college as can +1.678 .107 
if high school -1.678 

x56 Educational needs of girls x56 
if as much college as can -5.537 5.852* 
if high school +5.537 

Constant -61.798 
Multiple R .701 
Error Mean Square 57.06U 

F.o5 (d.f. 1,19) * U.38 F.IO (d.f. 1,19) = 2.99 
F.ol (d.f. 1,19) » 8.18 F.25 (d.f. 1,19) = l.Ul 
•K- Significant, five percent level 
•x-x Significant, one percent level 
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TABLE U8 

A comparison of socio-economic groups on children's use of the 
descriptive mode. 

Rubber people and other 
mammals task Y7 childrens 
use of the descriptive 
mode 

Computer 
Number 
for X Variable 

Regression co
efficients and 
constants with 

R 

Test 
statistic 

P 

x3 Age .029 1.079 
XU8 Number of people in home .522 3.26£ 
X53 Mother's education - .00U .019 

Father's education .027 .732 
*1 Group 

if lower class + .228 2.935 
if middle class .228 

x2 Sex 
if male - .16U 3.232 
if female + ,16k 

XU9 Kind of student feel child will be XU9 
if above average __ . - .119 .921 
if average or below + .119 

X50 Why? X50 
if lazy, docile, slow learner - .116 .72)4 
if intelligent, motivated, likes + .116 
school 

*Si Language snoken to child *Si 
if both - .113 .616 
if Span, or Eng. only + .113 

Xc;2 Language parents speak to relatives Xc;2 

if both + .112 1.050 
if Span, or Eng. only - .112 

Educational needs of boys 
if as much college as can — .052 

00 0
 •
 

if high school + .052 
x56 Educational needs of girls x56 

if as much college as can _ .067 .320 
if high school + .067 

Constant -2.178 
Multiple R .763 
Error Mean Square .1$6 

F.10 (d.f. 1,19) -
F.25; (d.f. 1,19) * 

F.o5 (d.f. 1,19) » U.33 
F.01 (d.f. 1,19) = 8.18 
•k- Significant, five percent level 
-ftft Significant, one percent level 

2.99 
l.Ul 
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TABLE k9 
A comparison of socio-economic groups on categorical-inferential mode, 
total number of pairs. 

Rubber people and other 
mammals task Y3 categori
cal -Infer. mode, total no. 
of pairs 

Computer 
Number 
for X Variable 

Regression co
efficients and 
constants with 

R 

Test 
statistic _ p 

*3 Age .31+8 .727 
XU8 Number of people in home - .183 .181* 
X 3̂ Mother's education - .03U .005 

Father's education .19h .170 
*1 Group *1 

if lower class + .3U3 .031 
if middle class - .3U3 

x2 Sex 
if male + .538 .1$9 
if female - .£38 

XU9 Kind of student feel child will be XU9 
if above average + .876 .22 9 
if average or below - .876 

x*o Why? 
.U28 .0li7 

x*o 
if lazy, docile, slow learner + .U28 .0li7 
if intelligent, motivated, likes - .1*28 
school 

Language spoken to child 
if both - .U07 .037 
if Span, or Eng. only + .U07 

x52 Language parents speak to relatives x52 
if both + .305 .035> 
if Span, or Eng. only - .305 

x# Educational needs of boys x# 
if as much college as can -l.lill .127 
if high school +l.lill 

Educational needs of girls 
if as much college as can .667 .Hi3 
if high school + .667 

Constant 33.3U5 
Multiple R .302 
Error Mean Square 33.877 

P.10 (d.f. 1,1?) = 
F.2£ (d.f. 1,19) = 

F.C£ (d.f. 1,19) = U.38 
F.01 (d.f. 1,19) = B.13 

Significant, five percent level 
Significant, one percent level 

2.99 
1..U1 
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TABLE 50 

A comparison of socio-economic groups on categorical-inferential mode, 
total number of groups. 

" Rubber people and other 
mammals task categori-
cal-infer. mode, total no, 
of groups 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X 

*U8 
?S3 

x2 

*ii9 

*5o 

x5l 

X52 

*56 

Variable R F 

Age - .165 • 90i; 
Number of people in home - .170 .880 
Mother's education - .135 .I1U6 
Father's education - .165 .679 
Group 

2.9UU if lower class +1.U3U 2.9UU 
if middle class -1.U3U 

Sex 
if male - .138 .058 
if female + .138 

Kind of student feel child will be 
if above average + .209 .072 
if average or below - .209 

Why? 
if lazy, docile, slow learner + .096 .013 
if intelligent, motivated, likes - .096 

Language spoken to cTFHci ' ~ 
if both -I.606 
if Span, or Eng. only +1.606 

Language parents speak to relatives 
if both +1.160 
if Span, or Eng. only -1.160 

Educational needs of boys 
if as much college as can +2.819 
if high school -2.819 

Educational needs of girls 
if as much college as can - .195 
if high school + .195 

—Constant 16.390 
Multiple R .652 
Error Mean Square 6.159 

3.1UU 

2.891 

2.79li 

.068 

F.05 (d.f. 1,19) = il.38 
F.01 (d.f. 1,19) = 8.18 
•£• Significant, five percent level 

Significant, one percent level 

F.10 (d.f. 1,19) * 
F.25 (d.f. 1,19) = 

2.99 
.l.ia 
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TABLE $1 
A comparison of socio-economic groups on categorical-inferential mode, 
total number of groupings. 

Rubber people and other 
mammals task Yiq categori-
cal-infer. mode, total no. 
of groupings 
Regression co
efficients and Test 
constants with statistic 

f 

Computer 
Number 
for X Variable R 

x3 Age - .Ul8 .812 
XU8 Number of people in home - .Ml .718 
x53 Mothe r1s e d uc ation - .217 .161 
X5U Father's education .025 .002 
X1 Group 

if lower class +1.578 .501 
if middle class -1.578 

x2 Sex 
if male + .326 .oU5 
if female - .326 

xl;9 Kind of student feel child will be xl;9 
if above average +1.291 .38U 
if average or below -1.291 

x5o VJhy? x5o 
if lazy, docile, slow learner +1.U70 .U2U 
if intelligent, motivated, likes -l.ii70 
school 

x5l Language spoken to child x5l 
if both -2.051 .719 
if Span, or Eng. only +2.051 

x52 Language parents speak to relatives x52 
if both +2.091 1.307 
if Span, or Eng. only -2.091 

x55 Educational needs of boys x55 
if as much college as can +1.889 .176 
if high school -1.889 

x56 Educational needs of girls x56 
if as much college as can -l.Uoi .1*87 
if high school +1.U01 

Constant iiU.29U 
Multiple R ,1)12 
Error Mean Square U3.868 

F.05 (d.f. 1,19) c U.33 
F,oi (d*f* 1,19) - 8.18 
* Significant, five percent level 

Significant, one percent level 

F.10 (d.f. 1,19) = 
F.25 (d.f. 1,19) = 

2.99 
1-1*1 
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TABLE 52 

A comparison of socio-economic groups on children's use of categori
cal-inferential mode. 

Computer 
Number 
for X Variable 

Rubber people and other 
mammals task Y-q chil
dren's use of categorical-
infer, mode 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .033 3.730 
Number of people in home - .02*4 

x53 Mother's education m* .018 .81I3 
X5U Father's education * - .007 .113 
X1 Group 

am if lower class - am 1.987 
if middle class + .111* 

X2 Sex 
if male + .011 .01*3 
if female — .011 

XU9 Kind of student feel child will be XU9 
if above average - .095 1.585 
if average or below + .095 

Why? 
if lazy, docile, slow learner + • 03U .167 
if intelligent, motivated, likes - .03ll 
school 

x5l Language spoken to child x5l 
if both + .117 1.791 
if Span, or Eng. only - .117 

X52 Language parents soeak to relatives X52 
if both + .om .01*3 
if Span, or Eng. only - .01U 

x55 Educational needs of boys x55 
if as much college as can - .161 .977 
if high school + .161 

x56 Educational needs of girls x56 
if as much college as can + .131 3.227 
if high school .131 

Constant -1.015 
Multiple R .6UU 
Error Mean Square .058 

F.oS (d.f. 1,19) = U.38 
F.oi (d.f. 1,19) = 8.13 
•k- Significant, five percent level 

Significant, one percent level 

F 10 (d.f. 1,19) = 2.99 
F.25 (d.f. 1,19) = l.lil 
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trials (Y) expressed in terms of the covariates (Xs) is shown in Table 

*3# As shown in Tables U8-53 inclusive, the null hypotheses are not 

rejected in these six cases. The F ratios are too small to be sig

nificant. If there are differences between the groups they are not 

great enough to show in a sample of this size. 

10. Table indicates the regression equation showing the total 

number of groups, on two trials, the subjects made using the relational 

mode (Y) expressed in terms of the covariatps (Xs). The F ratio of 

the statistical effect of parents' perceptions of the amount of edu

cation girls need is significant. In this instance, the high scores 

appear to be associated with the higher educational expectations. 

With a slightly larger sample the F ratio /F.0£ (d.f. 1,28) = lj.207 

for sex effect would be significant. -The high scores appear to be 

associated with girls. It is possible to infer that the effect of 

parents' perceptions of the importance of education for girls and 

the effect of the sex variable tend to make the group variable 

smaller. If these two variables were included in the group effect, 

quite possibly the group F ratio (2.95) would be significant. The 

null hypothesis of between group differences is not rejected, how

ever, in this case. 

11, Table.£5» indicates the regression equation showing the total 

groupings the subjects made on the relational mode of organization 

(Y) expressed in terms of the covariates (Xs). Again the F ratio is 

significant on the respondents' perceptions of the practical value 

of education for girls. The F ratio is significant on the sex effect 
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•TABLE 53 

A comparison of socio-economic groups on relational mode, total number 
of pairs. 

Rubber people and other 
mammals task Y12 rela
tional mode, total no. of 
pairs 

Computer 
Number 
for X Variable 

Regression co
efficients and 
constants with 

R 

Test 
statistic 

p 

x3 Age .35U 2.U05 
*1,3 Number of people in home - .296 1.5U2 
*53 Mother's education .287 1.159 
X5H Father's education - .180 .U66 
*1 Group *1 

if lower class - .l|27 .151 
if middle class + .U27 

Sex 
+ .U27 

if male -1.136 2.259 
if female +1.136 

XU9 Kind of student feel child will be XU9 
if above average - .971 .898 
if average or below + .971 

X50 Why? 
+ .U58 

X50 
if lazy, docile, slow learner + .U58 .170 
if intelligent, motivated, likes - Ji58 
school 

*51 Language spoken to child *51 
if both +2.181 3.359 
if Span, or Eng. only -2.181 

Language parents soeak to relatives 
if both - J492 .298 
if Span, or Eng. only + ".ii92 

x55 Educational needs of boys x55 
if as much college as can - .796 .129 
if high school + .796 

*56 Educational needs of girls *56 
if as much college as can +1.802 3.331 
if high school -1.802 

Constant -23.29U 
Multiple R .653 
Error Mean Square 10.622 

F.10 (d.f. 1,19) = 
F#2£ (d.f. 1,19) = 

F.05 (d.f. 1,19) - ii.33 
F.oi (d.f. 1,19) « 8.18 
* Significant, five percent level 

Significant, one percent level 

2.99 
1.1a 
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• TABLE 5U 

A comparison of socio-economic groups on relational mode, total number 
of groups. 

Rubber people and other 
mammals task Y13 rela
tional mode, total no. of 
groups 
Regression co

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 Age - .109 .5o6 
Xh8 Number of people in home - .099 .378 
x53 Mother's education .002 .000 

4k Father's education .130 .5U2 
*1 Group 

*•1.268 
*1 

if lower class *•1.268 2.950 
if middle class +1.268 

X2 . Sex 
if male -1.0U3 ll.200 
if female +1.0U3 

Kind of student feel child will be 
if above average -1.030 2.229 
if average or below +1.030 

x5o VJhy? x5o 
if lazy, docile, slow learner - .1)30 .332 
if intelligent, motivated, likes + .U30 
school 

X l̂ Language spoken to child X l̂ 
if both + .669 
if Span, or Eng. only- - .6j?U 

X52 Language parents speak to relatives X52 
if both -1.116 3.396 
if Span, or Eng. only +1.116 • 

XS5 Educational needs of boys XS5 
if as much college as can - .860 .333 
if high school + .860 

Educational needs of girls 
if as much college as can +1.8£6 7.805* 
if high school -1.8S6 

Constant 8.739 
Multiple R .70? 
Error Kean Square lj.810 

F.05 (d.f . 1,19) = li.38 F.xo (d.f. 1,19) = 2.99 
F.01 (d.f . 1,19) = 8.18 F (d.f. 1,19) = l.Ul 
* Significant, five percent level 
•k-h- Significant, one percent level 



1U8 

TABLE 55 

A comparison of socio-economic groups on relational mode, total number 
of groupings. 

Rubber people and other 
mammals task rela
tional mode, total no, of 
groupings 

Computer 
Number 
for X 

Regression co
efficients and 
constants with 

Test 
statistic 

Variable R F 

Age .26$ .728 
Number of people in home - .39U 1.U7U 
Mother's education .285 .622 
Father's education - .OJjl .013 
Group 
if lower class -1.732 1.3U7 
if middle class +1.732 

Sex 
if male -2.195 U.563-
if female +2.195 

Kind of student feel child v/ill be 
if above average -2.000 2.061 
if average or below +2.000 

'Why? 
if lazy, docile, slovr learner - .012 .000 
if intelligent, motivated, likes + .012 

x3 

JS3 
X5U 
xi 

*2 

x5o 

X5l 

x52 

x55 

x56 

school 
Language spoken to child 
if both +2.682 
if Span, or Eng. only -2.882 

Language parents speak to relatives 
if both -I.6I47 
if Span, or Eng. only +1.61j7 

Educational needs of boys 
if as much college as can -I.683 
if high school +1.683 

Educational needs of girls 
if as much college as can +3.585 
if high school -3.585 

Constant -16.08U 
Multiple R .677 
Error Mean Square 19.61? 

3.177 

1.812 

.312 

7.138-i 

F#0$ (d.f. 1,19) «= U.38 
P.01 (d.f. 1,19) « 8.18 

Significant, five percent level 
•SHc- Significant, one percent level 

F.10 (d.f. 1,19) = 2.99 
F.25 (d.f. 1,19) = l.Jjl 
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with the high, scores appearing to bo associated with girls. In this 

instance, similar inferences to those indicated in Table could be 

made. Accounting for these two differences may tend to make the 

group effect small and make it impossible to reject the null hypo

thesis. 

12, The regression equation shoviing the children's use of the 

relational mode (Y) expressed in terms of the covariates (Xs) is 

presented in Table $6. Two F ratios are significant in this equation. 

First, the effect of the language spoken to the child, if both 

English and Spanish, on the child's use of the relational mode of 

organization is significant. The second significant effect is the 

language the parents speak to relatives, if Spanish or English only. 

A brief glimpse of the evidence suggests a dichotomy of these two 

effects when one looks at the near significant F ratio /F (d.f. 1,19) 

= ii.0l7 for the group variable with the high scores associated with 

middle class. A closer inspection disclosed that the middle class 

average of the number of children who used the relational mode was 

.66 when compared to m$0 average for the lower class, when the rela

tion between the parents who speak one language is considered. It 

is worth noting, also, the effect /j (d.f. 1,19) = 3.997* of the 

respondents' expectations for their children as an average or below 

average student, A slightly larger sample would tend to make this 

F ratio significant. The evidence presented in this table reflects 

the influence several environmental variables may have on the chil

dren's use of the relational mode of thinking. 
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TABLE $6 

A comparison of socio-economic groups on children's use of relational 
mode. 

Rubber people and other 
mammals task chil
dren's use of relational 
node 

Computer 
Number 
for X 

Regression co
efficients and 
constants with 

Test 
statistic 

Variable R F 

Age .0U0 I.8I16 
Number of people in home .020 .829 
Mother's education .0U3 1.607 
Father's education .OlU .165 
Group 
if lower class _ .281 U.010 
if middle class + .281 

Sex 
if male .026 .076 
if female + .026 

Kind of student feel child will be 
if above average - .262 3.990 
if average or below + .262 

Why? 
.6^0 if lazy, docile, slow learner + .im .6^0 

if intelligent, motivated, likes .nil 

x3 
XU8 
x53 
SU 
X1 

*2 

XU9 

x*> 

x5l 

x55 

x5>6 

school 
Language spoken to child 
if both + .321 
if Span, or Eng. only _ .321 

Language parents speak to relatives 
if both - .32* 
if Span, or Eng. only + .325 

Educational needs of boys 
if as much college as can + .183 
if high school - .183 

Educational needs of girls 
if as much college as can + .206 
if high school - .206 

Constant -3.011 
Multiple R .7^6 
Error Mean So.uare .17U 

U.U52* 

7.996* 

.lll7 

2.653 

F.iO (d.f. 1,19) = 
F.25 (d-f- M9) c 

F.05 (d.f. 1,19) * U.38 
F.oi (d.f. 1,19) - 8.18 
•» Significant, five percent level 
*-x- Significant, one percent level 

2.99 
l.Ul 
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13. The regression equation showing the total number of pairs on 

the thematic mode of organization on two trials (Y) expressed in 

terms of the covariates (Xs) is presented in Table J?7. Similar 

effects to the ones seen in Table $6 are evidenced. The F ratio of 

the effect of parents' expectations for their children as students 

is significant. The tendency is for children, whose parents place 

less pressure on their school achievement, to group on the thematic 

mode. Quite possibly the lower parental expectations leave the child 

free to be creative. The statistical effect of the language, either 

Spanish or English, parents use in speaking with their relatives is 

reflected by a large value of the test statistic, F. These two 

variables may describe the group differences not accounted for by 

the group variable for which the associated F ratio was not large 

enough to be significant. 

ill. Table £8 presents the regression equation showing the total 

number of groups children made using the thematic mode of organiza

tion (Y) expressed in terms of the covariates (Xs). If there are 

differences, the sample size is too small for the F ratios to be 

significant. 

1$. Table gives the regression equation showing the total 

groupings subjects made using the thematic mode of organization (Y) 

expressed in terms of the covariates (Xs). Several of the same ex

planatory variables appear to effect the children's thematic mode of 

thinking: (1) the parents' language usage, if Spanish or English 

only, and (2) the parents' responses to the importance of education 
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TABLE 57 

A comparison of socio-economic groups on thematic mode, total number 
of pairs. 

: Rubber people and other 
mammals task thematic 
mode, total no. of pairs 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X 

*3 
XU8 
*53 
X5U 
*1 

x2 

*50 

x5l 

X£ 2 

x55 

x56 

Variable R F 

Age .283 1.385 
Number of people in home - .285 1.286 
Mother's education .liU5 2.519 
Father's education - .085 .091 
Group 

.U53 if lower class - .777 .U53 
if middle class + .777 

Sex 
if male - .507 .iiQ7 
if female + .507 

Kind of student feel child will be 
if above average -2.986 7.665-
if average or below +2.986 

Vihy? 
3.U28 if lazy, docile, slow learner -2.16U 3.U28 

if intelligent, motivated, likes +2.16U 
school 

Language sooken to child 
if both " +1.273 
if Span, or Eng. only -1.273 

Language parents speak to relatives 
if both * -2.893 
if Span, or Eng. only +2.893 

Educational needs of boys 
if as much college as can - .937 
if high school + .937 

Educational needs of girls 
if as much college as can +1.158 
if high school -1.158 

Constant -21.388 
Multiple R ,72li 
Error Mean Square 11.763 

1.03U 

9.330*-: 

.162 

1.2U2 

F,o5 (d.f0 1,19) = U.38 
F.oi (d.f. 1,19) - 8.18 
# Significant, five percent level 
•JHr Significant, one percent level 

F.10 1^*?) = 2.99 
f.25 (d.f. 1,19) » I.I4I 
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TABLE 58 

A comparison of socio-economic groups on thematic mode, total number 
of groups. 

Computer 
Number 

Rubber people and other 
mammals task thematic 
mode, total no. of groups 
Regression co
efficients and Test 

for X Variable R F 

x3 Age .132 .337 
Number of people in home - .0^8 .059 
Mother's education ,h22 2.515 41 Father's education - .031 .om 

*1 Group *1 
if lower class -1.088 .98U 
if middle class +1.088 

X2 Sex 
if male - .820 1.180 
if female + .820 

X|»9 Kind of student feel child will be X|»9 
if above average - .5Wr 

C
M
 C

O
 C
M
 

*
 

if average or below + .51iU 
X£o YJhy? X£o 

if lazy, docile, slow learner - .212 .037 
if intelligent, motivated, likes + .212 
school 

x5i Language spoken to child x5i 
if both -KL.8U7 2.1|17 
if Span, or Eng. only- -1.81*7 

X52 Language parents speak to relatives 
-1.1498 

X52 
if both -1.1498 2.777 
if Span, or Eng. only +1.U98 

x55 Educational needs of boys x55 
if as much college as can -1.937 .767 

- if high school +1.937 
*56 Educational needs of girls *56 

if as much college as can +1.676 2.889 
if high school -1.676 

Constant -9.U18 
Multiple R .633 
Error Mean Square 10.595 

P.05 (d.f. 1,19) » lt.38 F.io (d.f. 1,19) 
F.oi (d.f. 1,19) - 8.18 F.25 (d.f. 1,19) 
*• Significant, five percont level 

Significant, one percent level 

- 2.99 
= 1.1*1 
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TABLE $9 

A comparison of socio-economic groups on thematic mode, total group
ings. 

: • Rubber people and other 
mammals task thematic 
mode, total groupings 

Computer 
Number 
for X 

Regression co-
efficients and Test 
constants with statistic 

Variable R F 

Age .U96 1.258 
Number of people in home - .l»l£ .80U 
Mother's education .883 2.933 
Father's education - .091 .032 
Group 

-2.968 if lower class -2.968 1.9U7 
if middle class +2.968 

Sex 
if male -2.36U 2.605 
ii* female +2.36U 

Kind of studont feel child v.i.11 be 
if above average -U.101 b.263 
if average or below +h.ioi 

Why? 
-2.673 if lazy, docile, slow learner -2.673 1.5U3 

if intelligent, motivated, likes +2.673 

x3 
XU8 
X53 
X5U 
X1 

X2 

xl;9 

X50 

x5l 

x3'2 

x55 

x56 

school 
Language spoken to child 
if both +U.l6l 
if Span, or Eng. only -lj.l6l 

Language parents speak to relatives 
if both -$.$68 
if Span, or Eng. only +$,$68 

Educational needs of boys 
if as much college as can -3.663 
if high school +3.663 

Educational needs of girls 
if as much college as can +U.032 
if high school -U.032 

Constant -36.208 
Multiple R .7U7 
Error Mean Square 39.881 

3.257 

10.229** 

.729 

U.lUiO 

F.05 (d.f. 1,19) » ii.38 
F,01 (d.f. 1,1?) * 3-18 
* Significant, five percent level 

Significant, one percent level 

F.10 (d.f. 1,19) = 2.99 
F.25 (d.f. 1,19) » l.lil 



for girts. The significant effects of both variables are reflected 

by the large values of the test statistic, F. It is necessary to 

comment on the near significance of the effect of parents' expecta

tions for their children as students. The high scores associated 

viith lower parental expectations on children's school achievement 

may be indicative of the children's tendency toward grouping themati-

cally. Examining these three effects may be the characteristics of 

the groups that are different. These three variables may describe 

the group differences not accounted for by the group variable for 

which the associated F ratio was not large enough to be significant. 

16. The regression equation showing whether the children used 

the thematic mode (Y) expressed in terms of the covariates (Xs) is 

presented in Table 60. The F ratio on the sex effoct is significant 

with the high scores appearing to be associated with girls. If the 

sex variable had not been considered in covariance, the group dif

ference may have been significant. From the present evidence, how

ever, the null hypothesis on between group differences is not re

jected. 

17* Table 6l gives the regression equation showing the children 

who used three or four organizational modes. If there are differences 

between the groups, they do not appear in a sample this size. For 

the present the-null hypothesis is not rejected. 

Summary 

This chapter has presented the I(U different regression 

equations for the scores obtained from the individuals on selected 
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TABLE 60 

A comparison of socio-economic groups on children's use of thematic 
node. 

Computer 
Number 
for X Variable 

Rubber people and other 
mammals task Y19 chil
dren's use of thematic 
mode 
Regression co
efficients and Test 
constants with statistic 

R F 

x3 Age .013 .221 
xl*8 Number of people in home .052 3.I4OI 
x53 Mother's education .057 3.33U 
X5U Father's education ** .029 • 87U 
xl Group 

.18U if lower class - .18U 2.011 
if middle class + .18U 

X2 Sex X2 
if male mm .2U8 7.73U* 
if female + .2U8 

XU9 Kind of student feel child v;ill be XU9 
if above average - .058 .229 
if average or below + .058 

x5o Why? x5o 
if lazy, docile, slow learner - .038 •

 0
 

CO
 

x=
-

if intelligent, motivated, likes + .038 
school 

x5l Language spoken to child x5l 
if both + .2014 2.117 
if Span, or Eng. only - .20U 

X5?2 Language parents speak to relatives X5?2 
if both .166 2.Wi6 
if Span, or Eng. only + .166 

Xc£ Educational needs of boys Xc£ 
if as much college as can - .179 .U71 
if high school + .179 

x56 Educational needs of girls x56 
if as much college as can + .103 .789 
if high school .103 

Constant 1.263 
Multiple R .729 
Error Mean Square .1U8 

F.05 (d'f. 1,1?) = ^'38 
F.01 (d.f. 1,19) = 8.18 

Significant, five percent level 
Significant, one percent level 

F.10 (d.f. 1,19) -
F.25 (d.f. 1,19) » 

2.99 
l.bl 
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TABLE 6l 

A comparison of socio-economic groups on flexibility within the modes. 

Rubber people and other 
mammals task flexi
bility within modes, using 
3 or h modes 
Regression co-

Computer efficients and Test 
Number constants with statistic 
for X Variable R F 

x3 
XU8 
*53 
X5U 
% 

x2 

*U9 

X50 

x5i 

*52 

*55 

*56 

Age . 0lj3 
Number of people in home ,0ii7 
Mother1s ed ucation .050 
Father's education - .035 
Group 
if lower class - .207 
if middle class + .207 

Sex 
if male - .155 
if female + .155 

Kind of student feel child will be 
if above average - .119 
if average or below + .11? 

VJhy? 
if lazy, docile, slow learner + .07it 
if intelligent, motivated, likes - .07U 
school 

Language spoken to child 
if both + 
if Span, or Eng. only 

Language parents speak to relatives 
if both 
if Span, or Eng. only 

Educational needs of boys 
if as much college as can 
if high school 

Educational needs of girls 
if as much college as can 
if high school 

Constant 
Multiple R 
Error Mean Square 

.229 
- .229 

- .0o7 
+ .067 

- .207 
+ .207 

+ .100 
- .100 

-2.723 
.683 
.169 

2.218 
2.1»Ml 
2.200 
1.093 

2.2U5 

2.651 

.852 

.11(2 

2.332 

.35U 

.552 

.652 

2.99 
l.hl 
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intellectual tasks. Each of these variables representing the tasks 

is expressed in terms of the 12 covariates. The hypothesis of no 

difference betv/een the groups vias tested on each of the UU Y measures 

using a step-wise regression form. 

Table 62 presents a summary of the F ratios significant at 

the .0$ level and above. The hypothesis of no difference between the 

groups was rejected on (1) marbles task A, (2) story discrimination, 

(3) snap toys task, when the subjects grouped by form, and (U) the 

number of times the children snapped the toys.- In*all but the first 

task the high scores appeared to be associated with middle class. 

The large number of significant F ratios obtained on the 

other covariates tends to make the group variable smaller, and pos

sibly accounts for the insignificant differences on many of the Y 

measures. Instead, the following characteristics may be the features 

of the groups that are different. 

X2 Sex 

X^j? Kind of student feel child will be 

Language spoken to child, if both Spanish and English 

X£2 Language parents speak to relatives 

X££ Educational needs of boys 

X56 Educational needs of girls 

A larger sample would increase the chances of detecting a 

difference between the groups, if, in fact, a difference exists. 



TABLE 62 

Summary of significant F ratios from analyses of covariance (N = 32). 

Independent High Score Table Test Statistic 
Variable Categories Dependent Variable Number F 

X1 Group Lower class Marbles Task A, Phys. Attri. 26 7.862# 
Kiddle class Story Discrimination 31 7.821* 
Middle class Snap toys, Group by form 35 h.U5* 

x2 Sex 
Middle class No. of tines toys snapped 38 10.011;** 

x2 Sex Girls Relational Mode, Tot. Groupings 55 k.563* 

^b? Kind of student 
Girls Children used Thematic Mode 60 7.73b* 

^b? Kind of student Above average No. times Verbal Response 
feel child will Rating used hi U.831* 

y be Average or below Thematic Mode Tot. Pairs 57 7.665* 
A5l Language spoken Both Story Discrimination 31 8.719** 

to child Both Children used Relational Mode 56 l|.li52* 
52 Language parents Both Conserva. of Area, Conserves 13 U.71* 

speak to rela Both Conserv. Verbal Responses Area 21 li • 71-"-
tives Spanish or English Children use Relational Mode 56 7.996* 

Spanish or English Thematic Mode Tot. Pairs 57 9.33** 
y 

Spanish or English Thematic Mode Tot. Groupings 59 10.229** 
55 Educational As much coll, as can Conserva. of Area, Identity 

needs of boys Verbal Response 22 5.5U2* 
As much coll. as can Conserva. of Quantity, times 

y Conserved 2h 6.999* 
56 Educational High school Descriptive Mode, Tot. Pairs U5 5.169* 

needs of girls High school Descriptive Hode, Tot. Groupings U7 5.852* 
As much coll. as can Relational Mode, Tot. no, groups Sh 7.805 
As much coll. as can Relational Mode, Tot. groupings 55 7.133* 
As much coll. as can Thematic Mode, Tot. Groupings 59 b.hb* 

\ 



CHAPTER 6 

SUMMARY, COMCLUSIOUS, AwD RECOMHENDATIOKS 

This study evolved out of an interest in examining: (1) the 

ways children learn to view what is real in their world, and (2) 

some of the experiential factors which influence their ways of viewing 

reality. In this chapter consideration is given to a summation of the 

problem, a presentation of the main findings, an integration of the 

results into a conclusive statement, and recommendations for future 

research. 

Summary 

The purpose of the research was to formulate and to test 

hypotheses about the nature of the verbal responses of six-year-old 

Mexican-Americans of different social classes to selected intellec

tual tasks. 

The problem was selected on convincing evidence (Ausubel 

1963; Bernstein 1961; Bloom I96I4; Bruner et al 1966; Burgess et al 

19h2; Davis 19hQ; Hunt 1961; Kohlberg 1963; Piaget i960, 1963, 1965, 

1963; Sigel and Hooper 1963) that the dimensions of child behavior 

which provide for stable and important prediction are derived from 

the child's social setting. The three main theoretical and empirical 

assumptions germane to the problem under study were: 

160 
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1. The central role experience plays on the young child's 

"growing" intelligence. Piaget's (1963, 1968) theory, particularly 

his emphasis on experience, served as the pivotal point around which 

the study revolved. In Piaget's scheme, learning to view what is 

real in the world is a developmental process in which the child is 

engaged over the years of childhood. Through his own actions upon 

his environment, he gradually learns to live and to think in a world 

of symbolism. Thus, he is engaged in the continual process of modi

fying his schomas, derived from his experiences, to ever higher levels 

of mental organization, 

2. The intuitive phase, the second step of Piaget's concrete 

operational stage (Chapter 2), is viewed as a crucial period in the 

child's cognitive development. Hunt (1961) described it as the time 

of disconfirmation. Prior to this phase, the child has accepted 

visual evidence as reality. Nov? he is discovering that, in many 

instances, his concepts of reality were not true and that he must 

be willing not only to accept this fact but to correct these visual 

errors. He must believe with his mind rather than with his eyes. 

He must accept new concepts in place of old. In Piaget's (1968) 

terms, he must accommodate and assimilate new ideas, new relation

ships, and new responses to his growing intellectual awareness. 

3. Kan views the realities of his world through his unique 

organizational system of conceptual thought mediated by language. 
• - a • * r- •• 

The power to think conceptually and to use language enables man to , 

bring understanding and order to his complex environment. The 
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antecedents of the individual's conceptual and language development 

may be found within his first influential environment, the home. 

Rooted within the family setting are the young child's predispositions 

toward using certain strategies for organizing and classifying his 

experiences. These predispositions eventually may become his life 

style for perceiving, for confronting, and for solving the problems 

he encounters in his daily life. These idiosyncratic cognitive modes 

of organization tend to reflect the individual's ethnic and social 

class membership. 

Within the theoretical framework of the above three proposi

tions the current study was designed. 

The subjects were 32 Mexican-American six-year-olds drawn from 

two geographic areas of the Southwest, Arizona and California. Social 

class designations of lower and middle were made to the Arizona 

(N ~ III) and California (N = 18) samples respectively on the basis of 

the definition given in Chapter 1. Two methods for gathering the 

data were used: 

1. Six intellectual tasks were administered to the children in

dividually. 

2. Parents of the subjects were interviewed using the Population 

Description Questionnaire, 

The research was designed (l) to describe and to measure 

several characteristics of families from differing social classes, 

and (2) to statistically analyze the measurements of these environ

mental characteristics and the childi'en's verbal responses associated 
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with the six intellectual tasks. The scores for the individuals vihich 

provided a basis for statistical tests of group differences were ob

tained from: 

1. conservation of area task, 

2. conservation of quantity task, 

3. discrimination tasks, 

U. story task, 

snap toys task, 

6. grouping with rubber people and other mammals task. 

To analyze the groups the parents' responses to the question

naire were compared and subjected to the Student t test on measurable 

characteristics and to the Chi-square test on non-measurable charac

teristics. Significant differences between the groups were found on 

such social class characteristics as family patterns, occupations, 

educational attainment of parents, general grade of housing and 

neighborhood area. Significant levels of probability were obtained 

for the following environmental process variables: (l) language 

usage, (2) parents' perceptions of the practical value of education 

for boys and girls, and (3) recreational and leisure time activities. 

From these preliminary comparisons of the groups, the 

following variables were selected to be considered in covariance with 

the children's scores on the intellectual tasks: 

1. Age 

2. Number of people in the home 

3. Mother's education 
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U. Father's education 

£. Group 
if lower class 
if middle class 

6. Sex 
if male 
if female 

7. Kind of student feel your child will be 
if above average 
if average or below 

8« Why? 
if lazy, docile, slow learner 
if intelligent, motivated, likes school 

9. Language spoken to child 
if both 
if Spanish or English only 

10. Language parents speak to relatives 
if both 
if Spanish or English only 

11. Educational needs of boys 
if as much college as can 
if high school 

12. Educational needs of girls 
if as much college as can 
if high school 

Eecause the samples were unequal the multiple regression form 

of the analysis of covariance vras used to test the hypothesis of no 

difference betvieen the groups on each of the measurements of verbal 

behavior. The F test of significance was used to determine the 

statistical level of difference between the groups. The .0£ level 

of significance was selected for rejecting the null hypothesis. 

The null hypotheses on the social class variable were rejected 

for: (1) marbles task A, physical attributes, (2) story 
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discrimination, (3) snap toys, grouped by form, and (U) number of 

times the toys were snapped. Significant F ratios were obtained on 

other control variables which may describe group differences not 

accounted for by the social class variable. A summary of these ratios 

is presented in Table 62, Chapter The chances of detecting other 

differences between the groups would have increased with a larger 

sample• 

Conclusions 

The principal findings of this study indicate significant 

differences between the groups on (1) social class, (2) sex, (3) 

parental expectations for the child as a student, (U) the language, 

particularly when both English and Spanish are used, parents speak 

not only to the child but also to relatives, and (5) the perceptions 

parents have of the practicality of education for boys and girls. 

Each variable and its relationship to certain measures of verbal 

behavior are considered successively. 

Social Class 

The social class indices traditionally used in comparative 

studies present a limited picture of the elements in the child's 

social background which may influence his cognitive development. 

Consequently, several environmental process factors which may inter

vene to make a difference in his intellectual growth were included 

in the definition of social class (Chapter 1) used in this study. 

The customary social status indices of occupation, residential 
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stability, grade of housing,^and neighborhood area were combined with 

such recreational and leisure activities as travel, all types of 

reading materials, and record players in the home to extend the con

cept of the term, social class. 

The results reported in Chapter £ showed that social class 

differences were significant on four measures of verbal responses. 

1. On the marbles task A the lower class Subjects' discrimina

tions of physical attributes were significantly different from those 

of the middle class. The lower class scores were equally distributed 

between the two choices, color ox* size, available to the children on 

the task. In contrast, the middle class subjects preferred to dis

criminate on the basis of color. 

2. On the story task, which required a developmentally more 

mature level of discrimination to obtain a high score, the middle 

class children scored significantly higher in their ability to dis

criminate between the relevant and irrelevant parts of the story. 
t 

This finding suggests that these children tend to be moving toward 

Piaget's concrete operational level of thinking more rapidly than 

the lower class sample. 

3» The middle class children showed a preference for grouping 

the snap toys by form. In support of Piaget's (1968) concept of 

stages, however, few children of either group classified on more 

than one attribute of the toys at a time. 

li. The middle class children snapped the toys more frequently 

than did the lower class. 
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Sex 

To determine whether there were differences between the boys 

and girls on their scores derived from the intellectual tasks the sex 

variable was controlled. Significant differences were found on the 

children's organizational modes of thinking. The girls tended toward 

more relational groupings and used the thematic mode more frequently 

than did the boys. 

Parental Expectations for the Child as a Student 

Parental pressures on children" to achieve in school was ex

pressed differently as measured by two intellectual tasks' scores. 

The children vihose parents expect them to be an above average student 

tended to use the verbal response categories of the rating scale to 

explain their snap toys groupings. Explanations based on this scale 

were indicative of the children's preferences for grouping on visual 

properties of the toys such as form, color, or occasionally combina

tions of the two. 

In contrast, parents who set their expectations for their 

children as students at lower and perhaps more realistic levels may 

tend to free tfveir children to be more creative. Illustrative of 

this tendency were the children who grouped the rubber toys themati-

cally by pairs more frequently than did children whose parents had 

higher achievement expectations for them. 

Language Parents Speak to Child and Relatives 

The finding of greatest interest is associated with the sig

nificant effect of parents' bilingualism upon children's cognitive 
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development. In the homes where both English and Spanish were used 

the children (1) scored significantly higher on their ability to dis

criminate on the story task, (2) conserved area, and (3) used the 

relational and thematic modes of organization on the rubber toys task. 

Effect on story discrimination score. It may be recalled 

that there was a significant social class difference on the discrimi

nation scores of the story task. The middle class children demon

strated greater ability to distinguish between relevant and irrelevant 

parts of the story. Now on the same measure, another characteristic, 

the parents' use of two languages with the child and relatives, was 

significant for estimating the children's scores. This language 

feature was, in fact, significant over and above the social class 

difference. 

Effect on conservation of area. On the conservation of area 

task social class made no difference on the children's ability to 

conserve. Rather, the effect of bilingualism is the characteristic 

vihich may account for the differences betvieen children's conserving 

ability. 

Effect on modes of thinking. V/here two languages were used 

in the intimacy of the family setting, the children of this study 

appeared to be developing a flexibility in their cognitive structures 

as evidenced by their groupings on the relational and thematic modes. 

At the same time the parents' use of one language, whether English 

or Spanish, tended to effect the children's intellectual modes of 

response. 
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A further examination of the protocols was made in order to 

account for a seeming disparity in the findings. It was found that 

2k parents in the combined groups reported their children more fluent 

in one language, notably English. Nevertheless, 21 of these children 

were able either to speak or, presumably, to think in two languages. 

The latter statement is assumed from the evidence of (l) parents' 

reporting their children responding in English to an utterance in 

Spanish, and (2) an unaccountable process that apparently is developed 

through a child's close association with two languages spoken inter

changeably. 

Since bilingualism seemingly effects children's cognitive 

growth, what is the mechanism at viork which cuts across even social 

class boundaries? Is this mechanism purely linguistic or does it 

relate to the mental process itself? Unfortunately, this study does 

not provide any definitive answers. It is possible, however, to 

formulate the hypothesis that young chi.ldren who continually hear the 

same ideas expressed in two languages tend to develop a flexibility 

in their cognitive structures not evident in children exposed to 

only one language. 

Theoretical support for such a hypothesis comes from the 

work of Piaget (1?68) and Peal and Lambert (1962). Piaget, although 

not concerned with bilingualism, does dissociate language and thought. 

He viewed the structures that characterize thought as having "their 

roots in action and in sensorimotor mechanisms that are deeper than 

linguistics" (Piaget 1968: 93)# 
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Peal and Lambert's research (1962) with ten-year-old French-

Canadians vrhose linguistics patterns were well established in two 

languages, lends substantive support to the hypothesis with the 

social class variable statistically accounted for in their research 

design^ the picture which emerged from their findings was of: 

...a youngster whose wider experiences in two cultures have 
given him advantages which a monolingual does not enjoy. 
Intellectually his experience with two language systems 
seems to have left him with a mental flexibility, a superi
ority in concept formation, and a more diversified set of 
mental abilities, in the sense that the patterns of abilities 
developed by bilinguals were more heterogeneous.... In 
contrast, the monolingual appears to have a more unitary 
structure of intelligence which he must use for all types 
of intellectual tasks (Peal and Lambert 1962; 20). 

If it is possible to assume that thought can be dissociated 

from language, then one may theorize that individuals who think in 

two languages focus on the essentials of thought rather than on mere 

words. 

Educational Heeds of Boys and Girls 

The attitudes of the I'cxican-Arnerican parents toward education 

for boys and girls paralleled their children's level of cognitive 

development. Parents with high educational values for boys tended 

to make a difference on children's ability to conserve. Thus it is 

possible to infer that children would conserve quantity and would 

move more rapidly toward the abstract concept of conservation in 

homes where education is valued for boys. 

Parents with similar educational aspirations for girls appeared 

to make a significant difference on children's "growing" intelligence. 
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Several parental comments exemplifying their attitude were: "Girls 

need the same amount of education as boys." "Girls need as much 

education as they can get." "At least two years of college." When 

parents' educational values for girls are expressed in such terms, 

the children, in using the relational and thematic modes of thinking, 

probably would exhibit fluency and flexibility in their thinking. In 

addition, they would tend to use the kinds of expressive and elabo

rated language which is associated with divergent thinking (V/allach 

and Kogan 196]?). 

In contrast, parents perceiving girls as needing only a high 

school education expressed their views in such terms as: "Not too 

necessary for girls to get an education because they marry so young." 

"Girls need less education than a boy." "Many times girls go to 

college and then end up just getting married. Vihy go when you don't 

intend to use your education." 

These attitudes were directly associated with the children's 

cognitive organization. The children tended toward the descriptive 

mode of grouping which is indicative of a preference for grouping 

on "a concrete attribute shared by objects /which7 can be perceived 

through any of the senses" (Viallach and Kogan 1965: 117). By defini

tion, this mode presumably would place more restrictions on children's 

thinking. From the evidence of the present study it is possible to 

infer that Mexican-American children would be partial_to the 

descriptive mode of grouping, if their parents' educational aspira

tions for girls are low. 
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Summary 

Within the constraints of the evidence presented in this study 

several conclusions are tenable. 

1. The significant differences between the groups may be attri

buted in part to social class. A slightly larger sample would 

possibly increase the chances of detecting a difference between groups 

on other measures of verbal behavior. 

2. Family characteristics which may be defined as environmental 

process variables are closely associated with children's cognitive 

development. 

3. Attitudinal change on the part of Mexican-American parents 

toward the value of education for boys and girls tends to effect a 

change in children's preference for certain modes of thought. This 

conclusion supports Lesser and his associates' (196U) argument that 

the differences in children's mental abilities may lie in ethnic 

group rather than social class. 

U. Children who have opportunities to hear ideas expressed in 

two languages within the family setting tend to develop conservation 

of area earlier and to build flexible cognitive structures. Just 

exactly what the process is it is impossible to say, but presumably 

it is an aspect of the widening world of experience. As Sanchez 

(19J?8: 2f?) remarked, "There is nothing in the mind that was not 

first in experience." Since this experience occurs within the family 

^setting, il becomes, as Hughes (1?53: 2h) suggested, "a function of 

the total life situation of the child." 
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$. The analysis gives additional understanding and support to 

Piaget's concept of stages. The results reported in Chapter $ upheld 

Piaget's descriptions of the intuitive level of thinking. In general, 

these Kexican-American six-year-olds fit rather well into this tran

sitional and crucial period of intellectual development. 

Supporting the importance of this operational level of think

ing is Lovell's recent study. Using a sample of gifted children 

between the ages of three and ten, he assumed that the children might 

move into Piaget's stage of formal thought earlier than average chil

dren. While he found no age differences on attaining the level of 

formal thought, there was considerable difference in the flexibility 

of the gifted children's "first order schemas" (1963: 137). From 

this finding he conjectured that the gifted children possessed sub

schemas of much greater generality which permits transfer to new 

situations. Thus, when the gifted children reach the stage of con

crete operational thought, it tends to be available in a far greater 

variety of situations and tasks (1968: 137)» Lovell's conclusion 

has significant implications for curriculum development. 

6. Although the absence of difference between the groups on many 

of the verbal measures may be due to chance or sample size, it is 

possible to speculate that the experimental school program designed 

for the Arizona sample may have enabled the lower class children to 

overcome some of the home environmental deficits which previous 

findings have implied make the difference in children's school per

formance. The Arizona program was designed to promote the growth of 



concepts, of language, and of flexible thinking. It is a systematic 

attempt to help children learn bow to learn and to process a variety 

of information from their environment. It is worth noting a school 

program in progress which attempts to accommodate the heterogeneity 

of our population and which, as indicated from the present findings, 

seems to make a significant difference in children's cognitive func

tioning. 

In summary, children who have opportunities to increase the 

number and range of contacts with their environment-tend to expand 

their modes of thought and to develop flexibility in their thinking. 

The substantive findings of this study support the notion that the 

family characteristics which appear to effect children's growing in-

telligence need to be carried over and incorporated into the school 

program. In a complex technological society the development of 

children's intelligence cannot be left to indigenous practice. 

Schools"'must provide the environment which facilitates intellectual 

growth, which forces the modification of assimilative and accommo

dative activities which build flexible mental structures aricfVnich 

leads to an integration of language and thought (Blank and Solomon 

1?68). Such a curriculum would permit children to act on their 

environment, to test out reality through their sensory perceptions, 

and to learn to know what is real in their world. New demands on 

cognitive structures stimulate new goals and, in turn, eanble 

children to build the intellectual organization necessary for coping 

with the ever changing environrfent. 
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Recommendations 

In view of the present findings several proposals for future 

research are recommended. 

1. Refining the measurements related to social class would per

mit more precise statements about the nature of the environmental 

influences affecting children's cognitive development. Miller and 

Swanson's (1S?£8) studies on the changing concept of middle class and 

its effect on child-rearing practices seem to have relevant clues for 

such research. 

2. Replicating the present research with a larger sample would 

help to validate these findings and to detect whatever differences 

may actually exist between the groups. 

3. Inquiring into the nature of the effects of bilingualism on 

children's developing cognitive structures in a school setting would 

make possible testing hypotheses about an apparently important mental 

process. 

li. Refining instruments related to measuring the broader dimen

sions of intelligence would facilitate understanding the aspects of 

children's behavior which at present are only theories. 



APPENDIX A 

CONSERVATION OF A3EA INTERVIEW SEQUENCE 

Subject- Sample Date 

Materials: 2 identical sheets of green cardboard, 18" x 2h", 
2 farmers (plastic), 2 cows (plastic), 30 wooden 
blocks 2" x 2" x l/2% h wooden blocks 2" x U" x l/2". 

Procedure: 

1. Assure subject of the equality of the two fields of grass, two 

farmers, and two cows. 

2. Then say: ONE OF Tiffi FARMERS HAS DECIDED TO BUILD A FARMHOUSE 
ON HIS FIELD (PLACE ONE HOUSE ON FIELD 1). DO THE 
COWS STILL HAVE THE SAMS AMOUNT OF GRASS TO SAT? 

3. After subject's response, ask: 

YJHY? 

U. Say: THE OTHER FARMER DECIDES TO BUILD A FARMHOUSE OH HIS 
FIELD AS "WELL. WILL THE CO VIS STILL HAVE THE SAME 
AMOUNT OF GRASS TO EAT? 

5. After subject's response, ask: 

WHY? 

6. Say: EACH FARMER DECIDES TO BUILD ANOTHER HOUSE (ADD A 
HOUSE TO EACH FIELD, SPACING THE HOUSES ON FIELD 2 AND 
PLACING ALONG-SIDE OME ANOTHER ON FIELD 1). DO THE 
COWS STILL HAVE THE SAME AMOUNT OF GRASS TO EAT? 

7. After subject's responses,'ask: 

YJHY? 

8. Repeat above procedure, grouping houses on field 1 and spacing 

the houses on field 2. Ask the same questions after each 

"176 —— 
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addition. If the child responds "No," begin gradually to move spaced 

houses on field 2 closer together. After each replacement, repeat 

the- question and/or "What about now?" Record number of houses placed 

on the field and verbal responses. 



APPENDIX B 

CONSERVATION OF QUANTITY* 

Subject Sample Date 

Task 1« Dominoes 

Materials: One box of dominoes 

Procedure: 

A 1. Using lU dominoes for the total arrangement (7 in each row), 
make the following arrangement. 

Subject 
<  i  i  i  r  i  i  i  

rT~CT~i~~r~r~T 
Examiner 

2. Ask: IS THERE THE SAME NUMBER OF DOMINOES IN EACH OF THESE 
TWO GROUPS? 

(Indicate both croups at the same time#) 

Yes No Counts Spontaneously 
(orally or silently) 

3. If answer is "No," ask the subject: WHICH GROUP HAS THE MOST 
DOMIKOES? (Circle group indicated.) 

B 1. Rearrange the dominoes as illustrated. 

Subject 
I — I I  I I  I I — I I  I I  I I  T  

2. Ask! IS THiRS THE SAKE NUMBER OF DOMINOES IK EACH OF THiSSE 
TWO GROUPS? (Indicate both groups at the same time.) 

Examiner 

• • • • n c z i c z i  

3. If answer is "No," ask the subject: WHICH GROUP HAS THE MOST 
DOMINOES? (Circle group indicated.) 

•^Adapted from Piaget's conservation of quantity by University of 
Arizona Research and Development Center for Early Childhood Education. 

178 
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C 1. Rearrange the design by compressing one row of dominoes as 
illustrated. Add twice the distance between the rows on the 
last arrangement. 

Examiner 
nzi EZD CZ] CZ3 !=• CD CZI 

2. Ask: IS THERE THE SAKE HDMB3B OP DOMINOES IN EACH OF THESE 
TWO GROUPS? (indicate Jjoth groups at the same time.) 

Subject 
I I I I I I I I 

Yes No Counts Spontaneously 
(orally or silently) 

3. If answer is "No," ask the subject: WHICH GROUP HAS THE MOST 
DOMINOES? (Circle group indicated.) 

Task 2. Dominoes 

Procedure: 
Subject 

A 1. Set up two areas consisting of 1 [ I I 
l£ dominoes each. See example. 

< Examiner 

2. Ask: IS THERE THE SAt-3 NUMBER 0? D0KIN03S IM EACH OF THESE 
TV70 GROUPS? (Indicate both groups at the same time.) 

Yes No* Counts Spontaneously 
(orally or silently) 

* If response^is '"No," askf WHICH GROUP IS LARGER? 

B 1, Scatter (within 8" x 10" limits) the dominoes of one group as 
Subject watches. 
(Use smaller group if Subject designated one.) 

2. Say: NOW I£0K AT THESE TWO GROUPS OF D0KEN03S. IS THERE THE 
SAME NUMBER OF DOMINOES IN THESE TWO GROUPS? (Indicate 
both groups at the same time.) 

Yes No Counts Spontaneously 
(orally or silently) 
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3.  If answer is "No," as the Subject: WHICH GROUP HAS THE MOST 
DOMINOES? (Indicate both groups at the same time.) 

Indicates scattered group Indicates closed group 

C 1. Scatter (within 16" x 20" limits) the dominoes again as Subject 
looks on. 

2. Ask: NOW LOOK AT THESE TWO GROUPS OF DOMINOES. IS THERE THE 
SAME NUMBER OF DOMINOES IN THESE TWO (210UPS? (Indicate 
both groups at the same time.) 

Yes No Counts Spontaneously 
(orally or silently) 

3. If answer is "No," ask the Subject: WHICH GROUP HAS THE MOST 
DOMINOES? (Indicate both groups at the same time.) 

Indicates scattered group Indicates closed group 

Task 3. Dominoes 

Procedure: 

A 1. Add one domino to each previous group bringing the total to 
16 dominoes for each arrangement. Construct the following 
patterns in front of the Subject. 

2. Ask: IS THERE THE SAME NUMBER OF DOMINOES IM EACH OF THESE 
TV/0 GROUPS? (Indicate both groups at the same time.) 

Yes No Counts Spontaneously 
"(orally or silently) 

3. If answer is "No," ask the Subject: WHICH OF THESE GROUPS 
HAS THE MOST DOMINOES? (Indicate both groups at the same 
time.) 

Rectangle Cross 



181 

B 1. As Subject observes, remove 2 dominoes from the center of the 
irregular cross-shaped design. Place the tvro to one side in 
view of the Subject. (Remove the dominoes marked by an "X" 
then realign symmetrically.) 

2. Ask: WHICH OF THESE GROUPS HAS THE MOST DOMINOES? (Indicate 
both at the same time.) 

Rectangle Cross Counts Spontaneously 
(orally or silently) 



APPENDIX C 

DISCRIMINATION TASKS* 

Subject Sample Date 

Discrimination Task I* Marbles 

Materials: £ marbles; 2 small, 2 large, 1 superball 

Procedure: 

A 1. Set out: 1 large and 2 small marbles and superball. Set the 
large marble that matches the email marble in front of the 
Subject. 

2, Ask: WHICH ONE OF THESE (indicating row) IS HOST LIKE THIS 
ONE? (pointing to the large marble in front of the subject) 

Color Other (indicate choice) 

Size ' 

3. Ask: WHY? (Record the subject's exact response.) 

B 1. Now place the marble vihich v:as in front of the Subject in the 
same row as the rest of the objects. 

2. Ask: ARE THEY ALL THE SAME? 

Yes, the same No, not the same 

Discrimination Task II. Shoes 

Materials: f? small shoes (one shoe is the same form as one of the 
other four, but different in color), 

^-Developed by the University of Arizona Research and Development 
Center for Early Childhood Education, Karie M. Hughes, Director. 
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Procedure: 

A 1. Set out the shoes. Four shoes are to be placed in a row in 
front of the Subject, The fifth shoe (same form as one of 
the four in the row) is to be placed in position in front of 
the row. 

2. Ask: SHOW MS V/HICH SHOE IS KOST LIKE THIS ONE. (Indicate 
the fifth shoe.) 

Correct form Other(indicate choice) 

Correct color 

3. After the Subject indicates his choice, ask: YiHY? 
(Record the Subject's words exactly.) 
(If dual response, indicate order.) 



APPENDIX D 

STORY TASK* 

Subject Sample Date 

Materials: l£ picture cards, printed story 

Procedure: 

A 1. Say: I AM GOING TO READ A STORY. LISTEN VERY CAREFULLY. 

2. R'SAD the story with enthusiasm, using eye contact to hold 
the Subject's interest. 

3. Then say: I HAVE SOME PICTURES TO SHOW YOU. THEY SHOW PARTS 
OF THE STORY I JUST TOLD YOU. PUT THE PICTURES 
WHICH BELONG IN THE STORY IN A PILE HERE (indicate). 
IF YOU FIND ANY PICTURES WHICH DO NOT BELONG IN THE 
STORY, PUT THEM HERE (indicate). 

Iu After his discrimination is completed, record the pictures he 
designated as out of story. 

B 1. Say: TELL ME ALL YOU REMEMBER ABOUT THE STORY. 

Record Subject's exact words. 

2. Say: DO YOU REMEMBER ANYTHING ELSE THAT HAPPENED IN THE 
STORY? 

If Subject's response is "yes" then say: TELL MS WHAT ELSE 
YOU REMEMBER. 

Record Subject's exact words, 

3. Repeat: DO YOU REMEMBER ANYTHING ELSE THAT HAPPENED IN THE 
STORY? 

If Subject's response is "yes" then say: TELL KE WHAT ELSE 
YOU REMEMBER. 

P.ecord Subject's exact words. 

^Developed by the University of Ariaona Research and Development 
Center for Early Childhood Education, Marie M. Hughes, Director,, 
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Story for the Story Task 

PETE 

Pete had a hat, a big hat. The hat was a big hat for a 
little boy. Every time Pete went outdoors he put on his hat. So 
when his mother wanted him to go to the store to get apples, he 
looked for his hat. 

He went into the kitchen and looked on the table. No hat 
was there. 

He went to look on the sofa. No hat was there. 

Then he said, "Where is my hat? Where is my hat?" 
i 

Then he remembered and walked straight to his hat hanging 
on a nail where it belonged. He put on his hat and his mother gave 
him the money for the apples. Pete walked down the street toward 
the store. 

He hadn't gone far until he saw some black smoke and heard 
a big noise. Down the road came the biggest and highest truck he 
had ever seen. It was high. It was long. It was a shiny gray. 
What was in it no one could see. 

The truck went down the street as fast as the sign said it 
could go. Soon it was gone. Pete kept on walking to the store. 
Suddenly he stopped. Ho bent over and picked up a dime. He said 
to himself, "I have ten cents. I can buy something." He thought 
about what he could buy. Then he put the dime in his pocket and 
said to himself, "I shall put the dime in my piggy bank and use it 
to buy my mother a birthday present." 

When Pete got to the store the storekeeper, Mr. Ortiz, said 
"Do you want to eat the apples or do you want to put them in a pie?" 
Pete didn't know so he said, "Give me some fred apples and some green 
apples." 

So Mr. Ortiz, the storekeeper, filled a bag with red and 
green apples. Pete gave him some money and then carried the big 
sack out of the store and down the street. 

The sun was so hot that he took his hat off and let it hang 
down his back. He walked all the way home and all he saw was one 
brown dog crossing the street. 

When he got home, he gave the sack to his mother who gave 
him two big red apples and he ran out of the house to play with his 
friend, Thomas. 



APPENDIX E 

SNAP TOYS TASK# 

Subject Sample Date . 

Materials: Snap Toys, one set of the following shapes and colors 
(see page ). 

Procedures: 

Trial I. 

1. Place toys in central pile on flannel table. 

2. Say: SHOW ME WHAT THINGS COULD BELONG (COULD BE) TOGETHER. 
TELL ME WHEN YOU ARE FINISHED. 

3. When subject has completed his first grouping, say: NOV/ 
. LET'S TALK ABOUT THE THINGS YOU PUT TOGETHER. POINT TO THIS 

THINGS YOU WANT TO TALK ABOUT FIRST. 

I. Then ask: WHY DID YOU PUT THESE THINGS TOGETHER? 

Go on to the next group, saying: POINT TO THE THINGS YOU 
WANT TO TALK ABOUT NEXT. 

6. Then ask: WHY DID YOU PUT THESE THINGS TOGETHER? 

Repeat above questions until all groups are discussed, 

a. Record non-verbal and verbal responses. 

7. Ask Subject to help you disconnect all toys and place in a 
central pile. 

Trial II. 

1. All toys are in a central pile on the table. 

2. Say: YOU PUT THESE THINGS TOGETHER IK ONE WAY. NOW SHOW 
ME HOW YOU THINK THEY COULD BELONG (COULD BE) TOGETHER 
IN SOKE OTHER WAY. TELL ME WHEN YOU ARE FINISHED. 

^Developed by the University of Arizona Research and Development 
Center for Early Childhood Education, Kari.e M. Hughes, Director. 
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3. "When subject has completed his second grouping, say: 
NOW IET'S TALK ABOUT THS THINGS YOU PUT TOGETHER. POINT 
TO THE THINGS YOU WANT TO TALK ABOUT FIRST. 

U. Then ask: WHY DID YOU PUT THESE THINGS TOGETHER? 

Go on to the next group, saying: POINT TO THS THINGS YOU 
WANT TO TALK ABOUT NEXT. 

6. Then ask: WHY DID YOU PUT THESE THINGS TOGETHER? 

Repeat above questions until all groups are discussed, 

a. Record non-verbal and verbal responses. 

7. Ask Subject to help you disconnect all toys and place in a 
central pile. 

Trial III. 

1. All toys are in a central pile on the table. 

2. Then say: YOU PUT THESE THINGS TOGETHER IN TV/0 WAYS. NOW 
SHOW ME HOW YOU THINK THEY COULD EE I/OH G (COULD 
BE) TOGETHER IN SOKE OTHER WAY. TELL ME WHEN 
YOU ARE FINISHED, 

3. When Subject has completed his third grouping, say: NOV/ 
LET'S TALK ABOUT THS THINGS YOU PUT TOGETHER. POINT TO THE 
THINGS YOU WANT TO TALK ABOUT FIRST. 

ll. Then ask: WHY DID YOU PUT THESE THINGS TOGETiSR? 

Go on to the next group, saying: POINT TO THE THINGS YOU 
WANT TO TALK ABOUT NEXT. 

6. Then ask: WHY DID YOU PUT THESE THINGS TOGETHER? 

Repeat above questions until all groups are discussed. 

After recording responses, ask subject to help you disconnect 
all toys and place them in the box. 



Description of Snap Toys 

8 Accordians 

C~ 
V/VNAA/ 

8 Cylinders 

8 Ellipsoids 

8 Polyhedrons 

8 Spheres 

•--j 

2 Small Spheres 

2 light blue 
2 red 
U yellow 

2 dark blue 
2 light blue 
2 green 
2 pink 

2 dark blue 
2 green 
2 pink 
2 red 

2 light blue 
2 red 
U yellow 

2 dark blue 
2 pink 
2 violet 
2 yellow 

1 pink 
1 violet 



APPENDIX F 

RUBBER PEOPLE AND OTHER MAKHALS GROUPING TASK* 

Subject Sample Date 

Materials: Rubber toys composed of farm and zoo animals: people 
2 families and 2 community worker sets (one white and 
one black). 

Procedures: 

Trial I. 

1. Place items on table and say: HERE ARE SOKE THINGS FOR U3 
TO PLAY WITH. SHOW 1-3 "WHAT THINGS (YOU THINK C-0, SHOULD 
BE, BELONG, GO) TOGETHER. 

2. Record on blank sheets the child's actions and exact verbal 
responses for each grouping. 

Utilise Subject's reaction to indicate time for questioning. 
If the Subject indicates completion by a pause in action, a 
look at the tester, or a verbal responsej question his 
reason for grouping and then return child to grouping by 
saying: 

OKAY, (FINE, ALL RIGHT), GO ON. 

Unless the child gives the above indications, wait until all 
grouping is completed for questioning. 

3. Then ask: WHY DO THESE THINGS GO TOGETHER? 

If the grouping is not clear, question further. If the 
grouping is not clear, ask: IS THIS A GROUP? 

•• U. After the child finishes a response, say: FINE, NOV/ GO 
AHEAD. 

Repeat grouping procedure until child indicates he is 
finished. 

•^Developed by the University of Arizona Research and Development 
Center for Early Childhood Education, I-Iarie H. Hughes, Director. 
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6. Then say: NOV/ LET'S PUT THSM ALL BACK IN THE CENTER OF 
THE TABLE. 

Trial XX. 

1. YJith items returned to center of table, YOU PUT THESE 
TOGETHER IN ONE W/iY, NOV/ SHOW KE HOW 10U THINK THEY COULD 
GO TOGETHER IN ANOTHER WAY. 

2. Question and record as above. Indicate that the child is 
grouping a second time. 



APPENDIX G 

POPULATION DESCRIPTION QUESTIONNAIRE# 

Parent Interview Schedule 

Subject Sample 

Ethnic background: 

Mother Father 

I. Family Patterns 

1. Would you mind telling one how many people live in your 
home? (circle the correct number.) 

X 2 3 ^ 6 7 8 9 10 11 12 13 1)4 15 or more 

2. Are all of these people part of your immediate family, or 
are some of them relatives or unrelated persons? 

Part of the immediate family 

Some are relatives (specify relationship, to parents) 

Some are unrelated persons (specify number) 

Adults Children 

3- Are you presently married? 

Yes No If no, are you separated 
divorced 
w id owed 

k. Could you tell me about how many relatives live in the 
city? Outside of the city? 

5>. Do you have relatives outside of the U. S. whom you visit 
occasionally, or who come to visit you? 
Yes No Where do they live? 

•^Adapted from the University of Arizona Research and Development 
Center for Early Childhood Education Population, Description Ques
tionnaire, Marie K, Hughes, Director. 
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Date 

Time of day: 
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6. On what occasions do you get together with your relatives? 

Weddings Wakes Funerals 
Church group meetings Clubs Visiting 
Recreational occasions Holidays Other: 

7. About how often does your child get together with your rela 
tives 

8. As a child, did you visit your relatives more or less often 
than your children do now? 

More Less About the same 

9. Which of the following statements do you think is generally 
the case among people you know? 

Ken are losing their dominant positions as masters of the 
home 
Ken are still the masters of their homes 
Men never were the masters of their horres 
Don't know 

10. Do you agree or disagree that people should live for the 
present and let the future take care of itself? 

Strongly agree Mildly agree Undecided 
Strongly disagree Mildly disagree Comments: 

11. a. Does your child (do your children) have certain chores 
that he (she) is (they are) expected to do? -

Yes; chores No; no chores 

b. (If "yes") In what ways does your child (do your children) 
help around the house? 

Help care for younger children 
Help clean house 
Take out trash/garbage 
Other (specify) 

12. a. Do you agree or disagree that children are losing respect 
for their parents? 
Strongly agree Mildly agree Undecided 
Strongly disagree" Mildly disagree ^ Comments: 

b. (If either of the first two) Why don't you think that 
children have as much respect for their parents as they 
used to? 
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Children have too much money 
Schools don't discipline children enough 
Parents themselves don't discipline children enough 
Parents don't know how to raise children anymore 
Children copy other children whose parents don't teach them 
to be respectful 
Other people do not treat the parents as heads of their 
families; children notice this and lose respect for their 
parents 

II. Housing Patterns 

1. How long have you and your immediate family lived at your 
present address? 

Less than 1 year (specify how long months; or circle: 
1 2 3  U  £ 6 7 8 9  1 0 ,  m o r e  t h a n  1 0  y e a r s  ( s p e c i f y )  .  

2. Would you please tell me why you moved to this particular 
residence? 

Eetter neighborhood Comments: 
Better house 
Larger house 
Relatives or friends in neighborhood 
Other reasons (specify) 

3. VJhere have you and your immediate family lived in the past? 

Please tell me where you have lived and about how long you 
lived in each of these places (cities, villages, states, 
countries). 

VJhere? How long? 
Other states Other countries 

It. Are you satisfied with your present neighborhood? 
Satisfied Not satisfied 
Why? People Physical condition 

Convenience to stores Other reasons (specify) 

5* If you had all the money you wanted, where would you most 
like to live, if you could live anywhere? Why? 

6. Do you own your home, are you in the process of buying it, 
or do you rent it? 

Own Rent Buying Other 
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7« a. Do you consider your home adequate for your family's 
needs? 

Adequate Not adequate 

b, (If "not adequate") "Why do you feel this way? 

Overcrowded Neighborhood 
Construction/furnishings Other reasons 

III. Occupations 

1. What is your present job or jobs? (specify work) 

2. (If employed) How long have you worked at your present job? 
Weeks j Months; Years 

3. Does anyone else in your household help to support the family? 

Yes No 

ij. (If someone olse works): 
Who (relationship) 
What kind of work does he (she) do? 

5. What kinds of jobs have you had in the past? 
Jobs Length of time Where 

6. Most people have had one job that they liked better than 
others. (Kusband and/or wife) 

Which job, of all you have had, did you like the best? 
Why? 

If you could have any job* what kind of work do you think you 
might like to do the very most? VJhy? 

7. Are you satisfied with your present job? (Husband and/or 
wife) 
Very much so Not at all satisfied 
Somewhat satisfied Comment: 
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8. a. Would you be satisfied if your son (daughter) went into 
the same occupation as your husband (wife) is in? 
Yes No Don't know 
Comment: -

b. (If "no" or "don't know," above) What occupation would 
you like him (her) to go into? Why? 

9. Can you think of any reason v;by your child might not be able 
to go into the kind of occupation that he might want? 
Hot enough money 
Not enough education or training 
Not the right friends to help him (her) get that good of a 
job 
Other reasons 
Mo reason to think that he (she) will not be able to get any 
job that he (she) wants 

10. What kinds of things do you think help a person to get the 
kind of job he wants? (Examples: training, right economic 
class, personality, knowing the right person, etc.) 

11« What kinds of things do' you think keep a person from getting 
the kind of job he viants? (Examples: poor health, disci'imi-
nation, bad luck, etc.) 

12. Do you tend to agree or disagree that it is better to stay 
with what you have, rather than to try new things you do not 
really know much about? 
Agree Disagree Comments: 

13. Which one of these things do you think is more important for 
a good life? 
A skilled job A lot of education 
Good friends, regardless of one's job or education 
Comments: 

IV. Education 

1. What part of school does your child say he (she) likes best? 
Play activities The teacher 
Reading ''riting Art Music 

Field trips Recess Everything Everything 
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Hov; often do you discuss school -with your child? 

Never Rarely Occasionally (monthly) 
Fairly often (several times/week) 
Frequently (every day) 

Do you feel that (name of child) will be a very good, good, 
average, or below average student? 
Very good Average 
Good Below average 
Why? 

What does your child usually do when he is not in school? 
Play, by himself^ Play with friends 

Watch television Other activity 

Where does your child usually play? 

In the yard, around the house 
In a neighbor's yard or house 
In the neighbox'hood 
Do not know exactly where he plays 

Does your child speak more easily in Spanish (or other language) 
or in English, or as easily in both languages? 
Spanish English About the sane in both 

Does your child usually speak to you in: 
Spanish English Both 

Dp you usually speak to your child in: 
Spanish "English Both 

Do you usually use Spanish or English in talking with your: 

Parents and relatives Spanish English Both_ 
Husband (wife) Spanish English Both_ 
Friends Spanish English Both_ 
Other people Spanish English Both 

Do you think that: 
The school should teach more specific skills for jobs such as 
auto repair, office work, carpentry, etc , or 
The school should teach more general education with a lot of 
history, art, philosophy and subjects like that 
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11. When your child reaches high school, which subjects or school 
activities do you feel will be most important for him (her)? 
Mathematics English Shop School clubs 
Social studies Art Sports Music 
A language other than English Science Reading 
Office skills (typing, etc.) History 
None is more important than the others 

12. a. What kind of job do you think the schools are doing? 
Adequate Inadequate Don't know 

b. (If adequate) In what ways do you think the school is 
doing a good job? 

13. What kinds of things do you think the school should be doing 
that it is not now doing? 

lU. In general, do you think the quality of education that your 
child is getting is better or worse than the education you 
got? 
Much better Somewhat better 
Neither better nor worse Somewhat worse^ 
Much viorse 

l£. What was the highest grade that your wife completed? (circle) 

1 2 3 1} 5 6 7 8? 10 11 12 

16. What' vias the highest grade that your husband completed 
(circle) 
1 2 3 h £ 6 7 8 9 10 11 12 

17. How much education do you think a boy should have? 
Do you think that a son should go to work and help the family 
as soon as possible 
Try to go on to college and/or get as much education as he 
can 
Comment: 

18. How much education do you think a girl should have? (circle) 

1 2 3 ii 5 6 7 8 9 10 11 12 13 1U IS 16+ 

Comment: 
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19. How many years of schooling do you wish your child to receive? 
8 years High school graduate 
Some college College graduate 
Beyond U years of college 

V. Recreation - Leisure 

1, a. What are some of the things you do for fun? ' 

b. Which one of the above activities do you most enjoy? 
(Check item) 

2. a. What are some of the things your husband (wife) does for 
recreation? 

b. Which one do you think he (she) most enjoys? (Check item) 

3. a. (If T.V. is not in view) Do you have a television set? 

Yes No 

b. (if T.V. is in view or if previous answer is "yes") What 
are some of your favorite T.V, programs? 

U. (If home has T.V.) Are your children allowed to watch any 
T.V. program they want to or only certain programs? 

Any programs Only certain programs 

$. (If home has T.V.) Approximately how many hours per day do 
you think your children watch television? (circle number) 
0 1 2 3 U more than U 

6. Do you have a radio? 

Yes No 

7. (If home has a radio) What kinds of programs do you listen 
to on the radio? 

News broadcasts Popular music Classical 
Spanish language station programs Sports 
Others 

8. How often do you go to the movies? 

Never Rarely (once a year) 
Occasionally (several times/year) Fairly often (once a month) 
Frequently (once a week) 
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9. What kinds of movies do you enjoy the most? 
Westerns Spy movies Comedies 
Cartoons Romances Musicals 
Spanish language Others (specify) 

10. Do you have a record player? A tape recorder? 
Yes No Yes No 

11. How often do adults in your family read books for pleasure? 
Never Rarely (a book/yr) 
Occasionally (several books/yr) 
Fairly often (a book/month) Frequently (every week) 

12. Do you think that the playground facilities at your child's 
school are adequate or inadequate? 
Adequate ' Inadequate Don't know 

13. a. Do you get any newspapers or magazines regularly? 
Yes 

b, (If "yes") Which ones? 
Newspapers 
Magazines 
Which of these do you discuss with members of your family? 
(circle) 

lit. a. What are some of the places that you have visited within 
the last twelve months or so? 
None Places 

b. Why did you go to those places for your trips? 
To visit relatives or friends To enjoy nature 
To see new sights Other reasons (specify) 

15. a. What organizations are you a member of? (e.g., PTA, 
Knights of Columbus, fraternal organizations) 

b. In which of these organizations do you participate regu
larly? (check those mentioned) 

c. In which ones are you an officer or a leader? (circle 
appropriate check marks) 
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16. a. To what organiaations do other members of your family 
belong? (Include school clubs, church groups, card 
clubs, etc.) 

b. In which ones do they take part regularly? (check those 
mentioned) 

c. In which ones does any member of your family serve as a 
leader or an officer? (circle appropriate check marks) 

17. Do you think it is a good thing for children to take an 
active part in various organizations, perhaps becoming 
leaders in some of them? 

Yes No Don't know 

18. Just one last question — What kind of transportation do you 
usually use? 
Own car Bus Taxi Walk 

Y/hat make and year car do you own? 



APPENDIX H 

OBSERVATIONAL CHECKLIST 

1« House—Exterior 

a. Construction of house: 

VJood Unfired ad obe_ 
Brick, stone or fired adobe 
Concrete or concrete block 
Other (combination of preceding materials or a different 
type 

b. Type of house structure: 
One stoiy, single residence 
Two or more stories, single residence 
Duplex Apartment building Other_ 

c. Condition of bouse (outside): 
New or V7ell-kept A little run~dovm_ 
Badly in need of repair 

2. House—Interior 

a. Condition of house (interior): 
Nev/ or v:ell-kept A little run-down_ 
Badly in need of repair 

b. Living Room: 
Eating area in living room Yes No 
Desk in living room Yes No 
Bed in living room Yes No 
(If "yes," type of bed and number) 

c. Floor covering: 

Wall-wall carpet Rug Scatter rugs_ 
Linoleum Hardwood Wood(sheathing)_ 
Dirt Other Carpeting 
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Condition: very poor poor average 
good very good 

d. Cooling: 
Refrigeration Evaporative None 

e. Main source of heating: 
Gas vented/unvented heaters Forced air furnace 
Fireplace Electric beater 

Yard 

a. Size: 
Large Medium Small No yard 

b. Condition: 
Neatly kept Mediocre Poorly kept 
Grass Trees Shrubs 
Flowers Gravel Dirt 

Estimate of general grade of housing: 
Excellent - Vefy good Good 
Average Fair Poor Very poor_ 
(see Warner i960) -

Neighborhood area: 
Very high High Above average^ 
Average • Below average Lovi 
Very low 

(see Warner i960) 
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