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ABSTRACT

Cognitive patterns of organization are identified as sets of
behaviors, skills, and habits with which an individual attempts to sort
and order the environmental stimuli he constantly receives. This study
was undertaken in an attempt to explore and identify patterns of organi-
zational behavior used by young children at the time they enter first
grade. The purposes of the study were‘: (1) the identification of possible
differences in the organizational patterns used by children from different
socioeconlomic neighborhoods, (2) the identification of possible differ-
ences in the organizational patterns used by boys and by girls and (3)
the identification and description of organizational patterns that are
common to children at the time they enter first grade.

Subjects for the study were fifteen boys and fifteen girls from a
school in a lower socioeconomic neighborhood and fifteen boys and fifteen
girls from a school in a middle socioeconomic neighborhood.

An intellectual task, which called for the organization of concrete
stimulus items, was individually administered to each of the children
during their second to fourth week in grade one. The child's response to
the task waé scored in terms of (1) physical organization of items, (2)

mode or criterion given for forming groupings, and (3) language used in

response to the grouping task.
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To meet the first two purposes of the study hypothesis were tested
using a multiple classification of varianée design. The .0S level was
accepted as being statistically significant. To meet the third purpose of
the study-~that of describing organizational patterns common to the total
group--a content analysis of each protocol was performed. Product
moment correlations were computed when necessary to aid in this descrip-
tion.

This study indicated that, in general, the patterns of behavior
which lower SES children used for organizing environmental stimuli at the
time they entered first grade were not different from the organizational
patterns used by their middle-class peers. Neither were the organiza-
tional patterns used by boys generally different from those used by girls
at the time the children entered school. However, within each group of
children there were a variety of behaviors which suggested a wide range
of organizational skills and abilities.

The range of behaviors found within some of the patterns suggest
an immature to a more mature range of intellectual functioning, and may
be indicative of a development sequence of these behaviors. This range
was demonstrated by (1) the extent to which the child appeared to use a
plan for grouping, ( 2) whether or not he attempted to organize all avail-
able items, and (3) the degree of complexity, abstractness, or elabora-

tion found in these groupings. The behaviors of each child as he -
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attempted to order or organize the stimulus items presented in the task
demonstrated patterns of behavior which are common to all young chil-
dren. At the same time, the behavior of each child demonstrated the
individuality which each person brings to the task of organizing his world.

Lower socioeconomic status children were found to be significant-
ly different from their lower class peers in the ability to verbalize organi-
zational behavior. A number of lower SES children demonstrated a lack
of common labels for items, and the use of non-specific language which
did not communicate by words alone but required the use of pointing and
gesturing. The fact that this verbal behavior correlated highly with
simple modes of organization suggests that the availability of specific
language, such as labels, facilitates the development of categorization

skills and is necessary for growth toward abstraction.



CHAPTER 1

INTRODUCTION

In his attempt to order his environment, to understand his
experiences, to use new information, the individual develops a set of
behaviors, skills and habits which make up his cognitive patterns for
performing these tasks. One set of these cognitive patterns deals with
the organization of incoming information - the process by which the
individual attempts to sort and order the mass of stimuli he constantly"
receives. This organization is necessary if the individual is to use the

information, relate it to what is known, ar retrieve it for later use. .

Purpose of Study

The purpose of this study was ta investigate the cognitive patterns
of organization used by sixty children at the time: they entered first grade.
First, an attempt was made to determine passible differences in the-
organizational patterns of children from two schools in different socio--
economic neighborhoods. Second, an attempt was made to identify
possible differences in the organizational patterns of girls and boys.
Tﬁird, attention was given to the organizational behaviors common to a
group of children at the time they enter school.

1



Significance of the Study

Ausubel (1968, 127) states, "When we deliberately attempt to
influence cognitive structure so as to maximize meaningful learning and
retention, we come to the heart of the educative process," and . . . "it
is largely by strengthening relevant aspects of cognitive structure that
new learning and retention can be facilitated."

At the present time innovative school programs for young children
are attempting not only to teach skills and knowledge, but to make a
difference in the cognitive structure.

For example, the Tucson Early Education Program1 has as one of its
goals, the development of an intellectual base - that is, the intellectual
skills and habits necessary for effective cognitive functioning in a tech-
nological society.

If such programs are to be built, implemented in the public school,
and evaluated, the research emphases must shift from the measurement of
what a child knows to the study of the cognitive process. It is necessary
to identify the individual skills and habits that permit effective cognitive
functioning, to discover how these skills and habits become strategies or

patterns of cognitive behavior, to learn the relationship between the

1. An innovative program for children 3-11 now being developed at
the Center for Early Childhood Education, University of Arizona, under the
direction of Dr. Marie Hughes and implemented through Follow Through in
18 communities across the nation in kindergarten through third grade.

§



development of these skills and such factors as social class, age and
sex. Helping children "learn to learn" is a noble and exciting goal for
the school, but if such an objective is to be met, greater cognizance of
the intellectual process and its development is needed.

This study was undertaken in the belief that it should contribute
significantly to the field in the following ways:

1. The study should add to the present body of knowledge concern-
ing the cognitive functioning of children.

2. The study should provide added information concerning individual
differences in the patterns aof organization which children use at the time
they enter school, and the passible relationship of these differences to
sex and socioeconomic factors..

3. The study might provide insights concerning the process by
which a child acquires cognitive patterns.

4, The information gained from the study should be of practical
use in building educational programs and curricula aimed at strengthening

cognitive structure.

Theoretical Basis of the Study

Study of the process by which an individual sorts and organizes
environmental stimuli is a part of the growing interest in the development

of cognitive structure. The works of Piaget (1950, 1951, 1967),.
Vygotsky (1962), Hebb (1949), and Bruner, Goodnow, and Austin (1956)



have all contributed significantly to the body of knowledge concerning
cognitive functioning, as well as stimulating further interest, research
and study.

Hunt's (1961) reviéw of the research dealing with the influence of
early experience on intellectual development and his subsequent definition
of intelligence as "central processes comprising strategies for processing
information that develops in the course of a child's interaction with the
environment" tended to focus attention on the development of these central
processes.

Hess describes the development of the intellectual skills -and
habits needed for processing, storing, and retrieving information as
follows:

We view early experience as a time when the child begins sorting
and ordering the mass of information that his input modalities
bring to him, developing techniques for selecting or ignoring the
stimuli that teach him from internal and external sources . . .
These modes of dealing with stimuli may be regarded as infor-
mation processing strategies which enable the child to make
some sense out of the incredibly large number of pieces of infor-
mation with which he must cope... (Hess and Shipman, 1967, 6).
The Development of Cognitive Structure

The process by which the individual deals with new information has

been explained or handled in various ways. Piaget describes the process

in terms of assimilation and accommodation of new information (Flavell,

1960). Through physical interaction with objects in the environment



the young child develops sensorimotor schemata. With the development
of linguistic and symbolic functions and continued interaction, these
sensorimotor schemata are internalized as coﬁcrete operations. It is with
these concrete operations that the child from approximately seven to
eleven mentally organizes, integrates, énd differentiates the concrete
world about him. The system of formal operations‘which the individual
must have for mature thinking develops from the system of concrete oper?
ations.

In his meurophysiological theory of thought, Hebb (1949) describes
the development of cognitive. structure as the establishment of autonomous
central processes in.the associative areas of the brain. This process
accurs by the develapment:of cell assemblies which become organized in-
to phase sequences.. Adult learning depends upon the availability of well-
organized cell assemblies and phase sequences. Intelligent invention or
insight is the result of new combinations of ceil assemblies. According
to Hebh, these central processes are first established through early per-
ceptual experience..

Bruner et al.. (1966) believe capacity for categorization and hierar-
chial organization is innate....an activity of some basic or primitive type
that finds its first and fullest expression in language, then in tool using,
and.ﬁ.nally in the organization of experience. It is @ matter of learning to

organize experience to correspond to the structure of language.



Bruner et al. (1956) view information acquisition, retention and
utilization in terms of strategies which are states of internal organization.

Discussing the need for these organizétional strategies, Ausubel (1968,

128) writes:

Since logical meaningful material is always, and can only be,
learned in relation to a previously learned background of relevant
concepts, principles, and information, which makes possible
the emergence of new meanings and enhances their retention, it
is evident that the substantive and organizational properties of
this background crucially affect both the accuracy and the clarity
of these emerging new meanings and their immediate and long
term retrievability..

Vygotsky (1962) presents the process by which environmental
stimuli are organized in terms of internalized language. He discusses
the relationship of cognitive processing of experience and communication
as follows (Vygatsky, 1962, 6):

. « othe world of experience must be greatly simplified and gener-
altzed before it can be translated into symbols. Only in this way
does communication become possible, for an individual's experi-
ence resides only in his own consciousness and is, strictly
speaking, not communicable. To become communicable it must
be included in a certain category which, by tacit convention,
human society regards as a unit... The higher forms of human

intercourse are possible only because man's thought reflects con-
ceptualized actuality.

It is this conceptualization of experience that makes possible the
development of a language that has relatively uniform meaning for a cul-
ture, thus allowing interpersonal communication to occur (Vygotsky,

1962).



Ausubel (1968) states that the "simplified and generalized
repreéentation of reality"” achieved through the existence and use of con-
cepts within the cognitive structure makes possible not only the culturally
common language discussed by Vygotsky (1962) but also provides for:

(a) the establishment in cognitive structure of inclusive and
generic constructs, in relation to which new correlative and deri-
vative meanings can be acquired and retained more efficiently as
a part of an organized body of knowledge; and (b) the manipula-
tion, interrelation, and reorganization of ideas involved in the
generation and testing of hypotheses and hence in meaningful
problem solving (Ausubel, 1968, 506).

In all these explanations there lies the assumption of a developing
intellectual structure made up of codified past experience and some type
of system for receiving and. selecting new stimuli, retrieving relevant past
experience, producing new combinations, incorporating the new with the
ald, and making this new codified experience a part of the structure or
base..

Ausubel describes this process of organizing the intellectual struc-
ture as conceptual development, a "continuous series of reorganization in
which existing concepts-are modified as they interact with new perceptions,
tdeational processes, affective states, and value systems" (Ausubel,
1968, 526)..

Canceptualization, according to Ausubel (1968_), moves from a
relatively concrete to a truly abstract basis. Young children group objects

and events on their immediately perceived properties rather than in terms

of class membership. Gradually, as the child matures, categorical



classification on the basis of abstract criterial attributes becomes the
dominant way of organizing experience.

Inhelder and Piaget (1964 ) identify the developmental phases by
which. "operational classification" is achieved as follows:

1. A child of two or three is not able to construct a class. When
asked to put objects together that are alike in some way, he will proceed
ta construct a single complex object instead of classifying items by some
common. property..

Z.. Gradually, during the preschool years, there appears the ability
to identify & common property, although the child may have trouble keep-
ing the property in mind as he groups.

X.. Identification of'a common property leads to an awareness of the
fact that there exists: another class of objects that does not possess the
comman property; that is, there are girls and other children who are not

4,. Awareness of a complementary class of others eventually leads
ta an. understanding of the "all-some relationships" - that all the members
aof subset A may constitute some of the members of set B.

§5.. Meanwhile, classifications are developing which permit the
classifying of an element in terms of two additive orders. Thus, a boy
maf' be grouped with other boys to form a group of boys, but since he
possesses the attributes essential to being a child, he may also be in- .

cluded in a group of children.



6. By making use of additive and multiplicative classification,
the child is able to perform hierarchical classification. He can form a
class on the basis of a single element, and then go on to construct

successive classes on the basis of combinations of elements.

Individual Differences in Cognitive Functioning

That there are differences in the way individuals take in and pro-
cess information is well documented. Piaget interprets these differences
a&s & fuanction of the available schema possessed by the child at the time
without:assigning causes for such differences. Hunt (1961) reviews the
research dealing with the subject and interprets the differences as depen-
dent-upon experiences. Hebb (1949) sees these differences in terms of
the presence of physical coding of experience through the development of
synaptic knobs. Bruner's work leads him to conclude that children derive-
their conceptual strategies through cultural preferences as habitually used
strategies evolve into personal styles (Bruner et al., 1966).

Cognitive style has been offered as one explanation of individual
differences in cognitive functioning. Sigel (1963) defines cognitive
style as.a variable that integrates‘ personality and cognition.

Cognitive style has been studied in relation to general principles
of cognitive organization such asthe criteria used for organization of stimu-
i, as well as such personality-related qualities as tolerance for ambiguity

and openness to new experience. One set of factors studied as a part of
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cognitive style is made up of the processes used for the relief of cognitive
burdén such as abstraction, concept formation, categorization and
generalization.

The concept of a personal cognitive style was developed by Witkin et
al. (1954), Gardner (1953) and Kagan, Moss and Sigel (1960) in relation
to: the study of personality development. In 1963, Kagan and associates
proposed that the mode of categorizing environmental stimuli was an impor-
tant-variable that might contribution to differences in the intellectual per-
formance:of children.

The:-basic assumption underlying the concept of personal style is
that-a child develops a particular preference for cléssifying environmental
stimuli:in order to orient himself to the environment (Scott and Sigel,
1965).. The:question arises as to whether the so-called preferred mode is
really a-matter of preference or is determined by the material to be handled,
the: situation, or the modes available to the child.

Scott and Sigel (1965) point out that different cognitive processes
are:involved in solving different intellectual tasks. For example, identi-
fying relevant details, making inferences, and describing relationships
are  different cognitive processes requiring the use of different cognitive
styles. Sigel (1963) suggests that preference for one mode may prevent
& child from successfully performing certain tasks. Is this not a matter

of being able to choose the most pertinent mode for the situation rather
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than a matter of preference? Does the child use a mode because he prefers
it or.because he is unaware or incapable of using other modes?

There also arises the question of superiority of style or mode. Kagan,
Witkin, and Bruner have all preceded from the assumption that the
analytical-inferential-abstract mode of cognitive functioning is superior to
the relational thematic mode. On the other hand, the research of Wallach
and:-Kogan (1965, 316) led them to make the following statement:

..+...simultaneous consideration of intelligence and creativity
forces a modification in the dominant view that the inferential-
abstract-analytical complex constitutes the most appropriate, if
not -sole, criterion of higher cognitive functioning in children.
Rather an overconcentration upon such functioning may actually
betoken a kind of cognitive constriction. In a similar vein, ex-
cessive thematizing seems to be suggestive of a relatively weak
intellective capacity. It may well be the extent of balance be-
tween inferential and thematic conceptualizing that is the hall-
mark of mature cognitive functioning.

If, as Scott and Sigel (1965 ) state, the different styles are needed
for:different tasks of organization, would not superior cognitive function~
ing:be:made possible by the availability of as many modes as possible
plus:the ability to choose the relevant mode for each task?

Ausubel (1968, 127) defines cognitive style as "individual differ-

ences: in cognitive functioning." The study of these individual differences
should provide insights concerning the way children organize environ-

mental stimuli.
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Factors Contributing to Difference in Cognitive Functioning

If the skills and habits that an individual uses for cognitively
organizing stimuli and experience are learned as one interacts with his
external and internal environment, it would be expected that differences
in early experience might lead to differences in the cognitive patterns of
boys and girls and in children of different socioeconomic status. John
(1963) suggests that a child's preference or style for classifying environ-
mental stimuli may be related to the child's social and cultural experience.
Deutsch (1965) and Sigel (1963 ) have both cansidered that the possibility
that lower—lass children respond to the task of grouping in a different
manner than middle-class children may be of significant-importance in ex-
plaining differences in response to intelligence and achievement tests.

The adult-child or mother—-cl:i'd relationship always:contributes
heavily to the quantity and quality of the child's early experience. Hess
(Hess and Baer, 1968) views mothers as teachers or programmers of input
during the preschool years and believes that: mothers of.different social
class levels tend to program or socialize the cognitive behavior of their
children in different ways.

Hess and Shipman (Hess and Baer, 1968) found differences in the
teaching strategies of lower~ and middle-class mothers. The teaching |
strategy of the lower-class mother depended very heavily on imperative

control - an appeal to a norm or to authority, such as, "Do as I tell you."
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This strategy of control correlated negatively with the child's cognitive
performance. They also reported that some mothers tended to make sex
differentiations in their teaching style, using‘ a cognitive-relational control
strategy (an appeal to probable results or reason behind the demand) with
daughters but employing an imperative control strategy with their sons.

Cynthia Deutsch (1964) found that the length of time spent in
parent-child interaction was related to socioeconomic status. Lower-
class parents:spend a "considerably shorter" length of time each day in
parent-child communication. If we consider the importance of this inter-
action in terms of parent modeling as well as in terms of providing feedback,
elaboration and extention of the child's language and thought (Brown and
Bellugi, 1964), we would expect this time difference to influence the
development of:language and cognitive structure.

Strodbeck (1965) proposes that language systems are built as the
child strives to.understand the decision-making interaction within the
family unit.

The: language used by the pax;ent in his interaction with the child
could provide clues as to the type of differences which might be found in
the organizational patterns of behavior used by children of different socio-
economic status. Deutsch (Deutsch, Katz, and Hensen, 1968) reviews
the studies relating to language developmeﬁt and concludes that the lower-

class language deficit is largely a result of the quality of the interaction

between the mother and the young child.
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Brody (1969) analyzed the language from the mother-child interaction
in the Hess studies. He found that the use of specificity - that is,
explicitly verbalized relevant concepts or labels, was associated with
socioeconomic status. Middle-class mothers tended to give more complete
information and to use "focusing” techniques which "increased the salience
of relevant stimulus attributes and helped the child associate the verbal
labels with their specific physical referents."

This is in agreement with Bernstein (1960, 1961) who describes the
language of the lower-class as "restricted," serving to communicate
signals and directions. This restricted code is stereotyped, limited, con-
densed and lacking in the specificity and exactness needed for conceptualiz-
ation and differentiation. This is in contrast to the "elaborated" code used
by the middle- and upper-classes. Within the elaborated code, communi-
cation is individualized and specific to a particular topic, person or situ-
ation. Sentences are prt;cise and differentiated. The elaborated code
permits expression of a wider and more complex range of thought. He
reports that the lower-class child who communicates within the restricted
code responds to the concrete, tangible, immediate and particularized
properties of objects rather than to the abstract, categorical, and rela-
tional properties used by the middle-class child. |

| Sigel, Anderson, and Shapiro (1966), and Sigel and McBane (1967)

reported social class differences in language patterns and use of language
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in classification tasks. These studies found differences in the ability of
lower- and middle-class children to articulate and label familiar materials.
Sigel (Sigel and Hooper, 1968) states that data such as these, the Bern-
stein studies and the work of the Hess group support the hypothesis that
linguistic environments influence the quality of thought patterns, their
rate of development, and variations in abilities to handle different types
of problems.

Piagetian theory holds that cognitive structures are consistently
reinforced by the use of syﬁtactical structure of the language (Inhelder
and Piaget, 1964). Sigel (Sigel and Hooper, 1968) expresses the belief
that language not only serves as a facilitator of cognitive skills (maintain-
ing or modifying), but may be a determinant of cognitive behavior as well.
For example, Beilin (1965) showed that for some tasks, language is:a.
relevant variable in inducing cognitive change during the. concrete oper-
ations period. Ausubel (1963) discusses the relationship between avail-
able language and cognitive functioning and concludes that when there is a
delay in the acquisition of certain language forms, there will be difficulty
in making the transition from concrgte to abstract modes of thought.

It might be hypothesized that different parent-child interaction
patterns and corresponding language differences between socioeconomic
classes would be paralleled by differing cognitive patterns. for organizing

environmental stimuli. The differences in mothers' teaching strategy for
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sons and daughters (Hess and Shipman, 1965) might suggest sex
differénces in cognitive patterns of organization.

The physical environment determines in many ways the experiences
of the young child. Piagetian theory assigns it a leading role in the
drama of cognitive development. According to Piaget all cognitive struc-
ture is built on the sensorimotor schemata which develop through physical
interaction with objects in the environment. He believes that develop-
ment is brought about. by changes in circumstances during the early part of
this stage, which force accommodative modifications in existing schemata
and the assimilation of these modifications. Generalization and differen-
titation of a child's schemata are dependent upon environmental opportunity.
The greater the number of objects and events with which to cope, the more
widely do the child's habitual schemata become generalized and the more
differentiated they become for purposes of recognition (Hunt, 1961).

This view is supported by the research in the area of concept at~
tainment. The work of many researchers (Callentine and Warren, 1955;
Duncan, 1958; Morrisett and Hobland, 1959; Johnson and Zara, 1960; Lloyd,
1960; Shore and Sechrest, 1961; Haygood and Bourne, 1964; Wittrock and
Twelker, 1964; Stern, 1965) has established the fact that the defining
attributes of a concept are learned most readily when the concept is en-
countered in a large number of different contexts. Sechrest and Kaas

(1965) reported that a limited variety of contexts makes concept



17
attainment difficult., It would be expected that a rich, varied environment
would provide more of these encounters.

Ausubel (1968) states that man finds it necessary to resort to con-
ceptualization in order to free himself from domination of the physical
environment. The child begins to group things together as he becomes
aware of their common attributes and is able to differentiate these things
from other items lacking the critical attribute. The extremely sparse
enviranment, with its limited supply of objects, does not demand that the
child order, simplify, categorize. Vygotsky (1962) speaks of the "cul-
tural task" in the emergence of conceptual thinking. If the environment
presents no new demands upon the child, and does not stimulate his intel-
Iect by providing a: sequence of new goals, his thinking fails to reach the
highest stages, or reaches them with great delay.

Ausubel. (1968 ) points out that the labeling of an object is really a
precategorical ordering. As he learns that several items are labeled in the
game way, he begins to develop a conceptual view of the label. This is
easier for the child to do if there is more than one item with the same
name or label. However, as Deutsch (1962) points out, the culturally
deprived home lacks a variety of objects, toys, pictures, etc., that
require labeling and serve as referents for language acquisition in the

middle-class home.
It would seem that the middle-class home would offer an environ- .

ment that would better support the development of cognitive structure.
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However, Deutsche (1937) found that, apart from conditions of actual
deprivation, cultural or social class environment does not have much ef-
fect on ability to conceptualize, but does sensitize the individual to
particular areas of conceptual experience.

A significant part of the young child's experience occurs in the form
of play. Piaget (1951) discusses play as a significant factor in helping
the child acquire conceptual and representational schemata. Play pro-
vides the child with a means for interacting with the physical and social
environment, and receiving informative feedback. Language is often inte-
grated with play to provide symbolic expression to the actions involved in
play.. Praoblems and unexpected situations which arise in play may induce
cogritive conflict in the child which forces reorganization of the cognitive
structure (Sigel and Hooper, 1968). Kagan, Moss, and Sigel (1963)
suggest the possibility that motoric control is antecedent to the acquisi-
Hon of an analytic orientation. Sigel (Sigel and Hooper, 1968, 515)
describes the importance of play in cognitive development as follows:
"The kinds of play and language expressiveness involved in a child's
sacial experiences interact to provide a set of significant experiences
which potentially influence the quaiity of thought."

Play tends to be different for boys and girls in our culture. Parents
expect, accept, and reinforce different kinds of play from boys and girls.

Toys and games are sex-typed from the beginning. Boys are encouraged
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in motoric, active, exploratory play, while girls are likely to be expected
to eni;age in quieter, ordered play. Toys designed for boys tend to encour-
age manipulation while "girls' toys" are less mechanical or manipulative.
These differences are not definite. There are many active manipulative
"tomboys" and quiet, highly organized boys. Toy manufacturers have
some toys which they attempt to sell to both sexes. However, these
tendencies lead to differences in experience that could mean differences in
the cognitive organizational patterns used by boys and girls.

Sigel (Sigel and Hooper, 1968) describes the play of lower-class
children as highly motoric and hyperactive in contrast to the more ordered,
arganized play of their middle-class peers. These differences in approach
to play provide the children with different kinds of information, he believes,
ard should lead to difierent ways of organizing environmental stimuli.

It.is:evident that the mother-child interaction, the quality of the
lIanguage used, the physical environment, and the play of children are some
of the factors that determine the early experience from which the child
develops his intellectual base, including the patterns by which he organ-
izes environmental stimuli. The relative influential strength of each
factor is not known. Consideration of the variance in these factors would
lead us to expect differences in the organizational patterns used by boys
and girls and by children of lower and middle socioeconomic status. The

interplay of these factors in the experience of each child would lead us
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to expect a range of organizational patterns in any group of children.
Commonality of elements in the experience of most children would lead us
to expect some patterns of organization that are common to all or most
children of a like age.

This study will attempt to explore and identify the organizational

patterns used by one group of children at the time they entered first grade.

Definition of Terms

There is little consistency in the terms used in the various works
related to the subject of this study. In most cases the vocabulary used
by an investigator is determined by his orientation and approach to the
subject.. For the purpose of this study the following terms are identified.

Patterns of Crganization - The sets of behaviors in which the child

engages for trhe purpose of sorting and organizing environmental stimuli.

Intellectuai Task - A collection of stimulus items with the pre-
scribed procedure to be used for the purpose of studying a specific facet
of intellectual functioning.

Standard Grouping - An organizational unit made up of two or more

stimulus items which are (a) combined on the basis of a verbalized
criterion, (b) used for the first time in the task, and (c) free from error.
Single - An organizational unit made in an attempt to group by

criteria which can be met by only one of the stimulus items.
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Error Grouping - (a) a grouping which includes one or more items
that do not meet the child's verbalized criterion for grouping, (b) a group-
ing made on the basis of an erroneous criterion, or (c) a grouping made on
the basis of con&asts or differences between the items in the grouping.

Repeated Groupings - A grouping made during the second trial (trial

b), which repeats a grouping made during the first trial (irial a) in both
choice of items and criteria for grouping.

Ungrouped Items - A term used to identify the following: (a) items

which the child makes no attempt to organize, (b) items used only for
random manipulation --that is, picked up and put down with no attempt to
arganize, (c) items used for playful manipulation with no attempt to
arganize, (d) items combined with no verbal reason for their being to-
gether, and (e} items combined with a verbal comment that does not give
& reason for the grouping.

Mode of Organization - A term used to designate the type of criterion

used for placing two or more items together as indicated by the subjects
verbal reason.. The four modes of organization used in this study are:

1.. Descriptive Mode - Items are organized on the basis of similar-~

ities in objective, physical attributes.

2. Categorical Mode - Items are organized on the basis of cate-

gorical membership. Each item in the grouping is an instance

of the conceptual label.
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3. Relational Mode - Items are organized on the basis of a .
relationship between the individual items in the grouping.

4. Thematic Mode - Items are organized by their inclusion in a

story, incident, or theme involving the items in the grouping.
Predominant Mode -~ The term suggests the possibility of a preferréd
made or style for organizing stimuli. It is the mode which the subject
uses for placing a:majority of his items into groupings. The term, Single

Predominant Mode, is used to designate the practice of organizing fifty

percent or more of the items by one mode. The term Multiple Mode is

used to designate the practice of grouping the stimulus items by two,
three,. ar four modes, with no one mode being used for organizing fifty

pexrcent:of the items.. The term Double Mode is sometimes used to desig~

nate the grouping of items equally by two modes.

Limitations of the Study

I,. Theinstrument used is in the process of being developed and is
gtll inm thg: process of validation.

Z.. The assumption is made that children enrolled in the schools
are representative of the socioeconomic status of the neighborhoods in

which the schools are located.
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Organization of the Study

Chapter 2 is a review of the research related to tﬁe subject of this
study. Although different approaches and terminology have been used in
this group of studies, an attempt has been made to include the significant.
work dealing with the process by which a child organizes his environ-
ment.

Chapter 3 is a presentation of the methods and procedures used for
collecting and analyzing the data of this study.

Chapter 4 is a report of the results of the comparative part of the
study - that is, (a) the comparison of the organizational patterns of two
groups of children from a lower- and a middle-socioeconomic status
neighborhood, and (b) the comparison of the organizational patterns of
boys and girls.

Chapter 5 is a presentation of the data which cohstitutea description
of the cognitive patterns of organization used by the total group of chil-
dren.

Chapter 6 includes the summary and implications of the study.



CHAPTER 2
REVIEW OF THE RELATED RESEARCH

The process by which an individual organizes, sorts and orders,
environmental stimuli has been the subject of many investigations using a
variety of approaches. The orientation of the investigator has often beeh
& major. determinant of the approach taken, as well as the interpretation
of the findings.

Some of the earliest related research grew out of work with brain
damaged soldiers after World War I. It was in an attempt to explain fhe
inflexibility of thinking among the brain damaged that Goldstein and
Sheerer. (1941) were led to make a distinction between concrete and ab-
stract-modes of behavior. Reicherd, Schneider, and Rappaport (1944)
adapted their methods and approach to the study of children.

Inan attempt to study the ability to generalize at different ages,
Thompson (1941) used three sorting tests (the Wright Color-Form Test,
BRL Sorting Test, and Vygotsky's Test of Concept Formation) with 60 chil-
dren in the first through sixth grades. In the spontaneous grouping of
abjects, the older children were more likely to classify objects by cate-
gory of function than the younger children were. In a second task which
required children to identify the basis for fixed groups, older children

24
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were better able to generalize the basis of the categories presented by the
examiner. It was concluded that the ability to generalize was related to
the age of the child.

Two researchers, Piaget and Vygotsky, have studied the problem in
relation to the construction of a theoretical model for the development of
cagnitive structure.

In Thought and Language, translated and published in English in

1962, Vygotsky reports a series of investigations concerning concept for-
mation. These investigations, carried out in Russia during the early
1930's, involved the study of over 300 people, including children, adoles-
cents;, and adults, some of whom had pathological disturbances of intel-
lectual and linguistic abilities. (A numerical breakdown of the total
sample is:not reported.)

The test used for the study was made up of 22 wooden blocks vary -
ing in color, shape, height, and size. On the underside of each object
was written one of four nonsense words: lag on all tall large figures,
bic on all flat large figures, mur on tall small ones, and cev on small flat
ones.. The examiner scattered the blocks in front of the subject, turned
up one, showed and read its name to the subject, and asked him to pick
out all the blocks which he thought might be the same kind. After the
subject had done so, the examiner turned ub one of the "wrongly" selected

blocks, showed that it was a different kind, and encouraged the subject
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to continue trying. As this process continued, the subject made the
discovery that the nonsense word referred to characteristics of the blocks,
the words became names for the blocks, and new concepts had been built,
The subject was then able to complete the task by separating the blocks
into the classes indicated by the nonsense words. The subject's attack
on the problem, his handling of the item, the response to correction, the
finding of the solution -- all served as indicators of the subject's level of
thinking.. '

From these studies, Vygotsky (1962) identifies three main phases,
each divided by stages, in the process of concept formation:

1.. The first step a young child takes toward concept formation is
‘the: organization of his visual field. The child forms unorganized "con-
geries"” or heaps which are created randomly. Each item is added on a
trial and error basis and is replaced by another on the same basis if it
proves wrong.

2.. In the second major phase, the child thinks in "complexes."
In a complex, individual objects are united in the child's mind, not only
by his subjective impressions, but also by bonds actually existing between
these objects. These bonds are concrete and factual rather than abstract
and logical. For example, each of the items making up the group might
be felated to the sample item in a variety of ways -~ by color, by shape,
by size, or by function. The principal function of the complex is to es- .

tablish bonds and relationships.
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Although he does not report ages at which these two phases are
attained, Vygotsky does state that from the investigation, it was found
that the third and final phase is reached only during adolescence.

3. The individual is enabled to progress to the third phase, the
formation of genuine concepts, only with the mastery of abstraction com-
bined with advanced complex thinking. A concept emerges when abstracted
traits are synthesized anew and the resulting abstract synthesis becomes
the main instrument of thought.

Vygotsky states that the experiments have shown that language has
& directing role in the process of advanced concept formation. The second
phase, thinking in complexes, is considered a "stage in the development
of verbal thinking." Concept formation is guided by "the use of words as
the means of actively centering attention, of abstracting certain traits,
synthesizing them, and symbolizing them by a sign" (Vygotsky, 1962, 81).

Vygotsky summarized the principal findings of the study as follows:

The development of processes which eventually result in concept
formation begins in earliest childhood, but the intellectual func-
tions that in a specific combination form the psychological basis
of the process of concept formation ripen, take shape, and
develop only at puberty. Before that age, we find certain intel-
lectual formations similar to those of the genuine concepts to
come. With regard to their composition, structure, and oper-
ation, these functional equivalents of concepts stand in the same
- relation to true concepts as the embryo to the fully formed organ-
ism. To equate the two is to ignore the lengthy developmental

pracess between the earliest and the final stage (Vygotsky,
1962, 58).
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Piaget identifies "classification”" as one of the operations, first
concrete then formal, acquired by the individual in the process of cogni-

tive development. In their book, The Early Growth of Logic (1964),

Inhelder and Piaget give a detailed report of their study of the formation
of the operation of classification. They attempt to "penetrate more deeply
into the psychologic mechanism underlying classificatory behavior in a
large number of situations." It is their aim not only to offer a descrip- .
tion of behavior but to offer a thorough explanation of these behaviors in
developmental terms ( Translator's introduction, xi).

The total study involved 2,159 children from two to ten years of
age. Various studies were organized and tests constructed to answer
questions as they arose. Not all studies are reported in detail; the number
of subjects included in each study is not given, nor is the exact material
described.

Most of the tests were conducted with two sets of materials:

1. The first set was made up of flat geometrical shapes of vari-
ous colors, some of wood and some of plastic. Sometimes colored letters
of the alphabet were included with the squares, triangles, rings and half
rings.

2. The other set was made up of toy objects which could be
arranged to tell a story, classified according to similarity or grouped

empirically. The toys included people, houses, animals, trees, fences,
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benches, fountains, cars, babies, and cradles. An alternate set of toys
included four animals, four human beings, four kitchen utensils, and four
pieces of furniture. |

The most often used directions were to arrange the objects in
order, put things together that go together, or put together things that are
alike. Questions were used to clarify what the child was doing. The
"clinic-interview" method was used to collect the data.

Three stages of organizational or classificatory behavior were
identified from the investigation. They are reported as follows:

1.. In stage I, the child organizes items or elements in graphic
collections on the basis of a variety of considerations. He is unable to
averlook the spacial relationships of the objects. He takes each step as
hes comes:to it, forgetting what went before, and not considering what will
fodlow.. For example, he constantly alters the criteria for joining the
items.. There is no consistent plan.

2.. In stage II, the objects are assigned to a collection on the

basis of similarity and are termed non-graphic collections. In stage II,

there must be some kind of plan for grouping, some measure of hindsight
and anticipation. The child may start with small collections, using
properties common to small groups of items as his criteria, and then unite
theée collections to forrh larger collections with more general properties

in common. This is the ascending method. Alternatively, he may use
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the descending method, starting with larger collections with general
properties and subdividing them to form smaller collections. At this stage
he does not understand that these two ways are reversible.

3. Stage III represents mastery of the classification task for
concrete stimuli. The child groups in hierarchical systems of inclusion.
At this stage the child has developed foresight and hindsight. When con-
fronted with a set of elements to classify, he can anticipate both the
unions and the subdivisions. There is equilibrium when the ascending
method and the descending method together form a unique system of trans-
formations. The child understands both methods and the reversibility of
each..

Each of these stages is divided into several steps. The movement
from one:stage to another is gradual with mixing of the two stages in the
transition period. Children from two to five were usually in stage I. In
fact, it-was rare to find non-graphic collections before the age of 5-1/2,
although in some cases they were found as early as 4-1/2. Stage II was
found most often in children from five to seven years of age. Stage III
started to occur around ages seven or eight and was used increasingly by the
alder children.

Inhelder and Piaget report the grouping of items by other criteria or
modes. When using the shapes, the groupings or collections were organ-

ized on the basis of geometric or situational content such as forming a
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house with a roof from the square and triangle. When using toys, the
groupings were representational. "What we find is that children group a
doll with a cot instead of classifying the baby with the people and the cot
with the furniture" (Inhelder and Piaget, 1964, 36). They attribute this
occurrence to being "misled" and discuss it as follows:

There is no question that children are perfectly well able to dis~
cover relations of similarity and difference ... Nevertheless,
they are unable to avoid occasional lapses in the course of
which other forms of association are substituted for the relation
of similarity. In particular they are constantly misled by con-
siderations of pattern or by the situational and descriptive
properties of the material (Inhelder and Piaget, 1964, 36).

Ihhelder and Piaget (1964) review the work of Oleron and Affater,
whu studied the development of operational structures among deaf children.
Faollowing the methods and procedures used in Piaget's study with normal
children, they found that deaf children carry out the same elementary
classifications as do normal children, but are retarded in the handling of
more complex classifications. In response to these findings, Inhelder and
Piaget state that while spoken language may not be essential for the for-
mation of operational structures, it may be a necessary, although not a
sufficient, condition for the completion of these structures in their gener-
alized forms.

Lovell, Mitchell, and Everett (1968 ) replicated Piaget's study of

spontaneous classification of geometrical shapes and letters. Using a

sample of 60 primary school children ages five through ten, and 40 children
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_ ages nine through fifteen from a school for the educationally subnormal,
they studied the ages at which children perform at the three stages identi-
fied by Inhelder and Piaget (1964). Results are shown below:

Number of Children in Stage

Age N I II III
Primary School
5 10 3 7 0
6 10 1l 6 3
7 10 0 6 4
8 10 0 0 10
g 10 0 2 8
Ia 10 0 1 9
E.S.N. School
g 10 3 7 0
IL 10 0 7 3
13 10 0 4 6
IS 10 0 1 9

The educationally subnormal children could do simple classifica-
tion, but had difficulty in naming the common quality of the elements.

This again suggests that simple classification does not greatly depend on
Ianguage, but a verbal term to describe the class may allow the child to
expand his operations.

Kofsky (1966) attempted to elicit information about age differences
in classification skills, as well as testing the validity of Piaget's theories
of classificatory development and the invariant nature of that development.
For this purpose she devised a set of tasks to correspond with the sequen-
tial development of the classificatory skills as described by Piaget. The

experimental sample included ten boys and ten girls at each age level
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between four and nine years. The group was reported to be above average
in ability. An analysis of variance of age effects and the correlation of
age with score were both significant at the .01 level. Further analysis
of the data suggests stages in the development of categorization skills,
but does not give sufficient evidence for an invariant order.

Kofsky points out that perhaps each child is capable of a range of
behaviors under varying conditions, and suggests a better way of describ-
ing individual growth sequences might employ probability statements about
the likelihood of mastering a task once another skill has been or is in the
process of being mastered.

Grouping discriminately different things and treating them as "the
same” ar "alike," is labeled equivalence-making by Bruner and associ-
ates at the Harvard Center for Cognitive Studies. The studies done there
by Bruner, Olver, Hornsky, Greenfield, Reich, Maccoby, and Modiano
are based on the assumption that equivalence develops in a manner con-
sistent with the more general changes in cognitive development. That is
the representation stages by which the child "knows" - enactive, ikonic,
and symbolic - might be expected to influence the "bases" for establish-
ing equivalence. Under the enactive stage, things should be seen as
alike on the basis of a common brole in some action. With ikonic repre-
gentation, items are grouped according to perceptual kinship or likeness.

With symbolic representation, equivalence is brought under control of the
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language and is governed by such grammatical principles as synonymy,
sﬁperordination, or syntactic substitutability (Bruner et al., 1966).

The studies set out to trace the development of equivalence as
demonstrated by (a) the basis on which the individual renders things
equivalent and (b) the syntax or structure of the groups he forms.

Olver studied the development of equivalence-making in suburban,
middle-class children (Bruner et gl ., 1966). The subjects for her firét
study were 60 boys and girls, aged six to eighteen years. Ninety boys,
in grades 1, 3, and 6, were used in the second study.

Two tests were used in the studies - one using words as stimulus
items, the other pictures. In both tests, the subject was asked to match
the items which were alike. The basis for forming equivalence was scored
&s one of five modes: percentile, functional, affective, nominal, and
fiat. The structure of the groupings was determined to be superordinate,
complexive, or thematic.

On both tests the younger children did most of their groupings on
the basis of perceptile properties. This behavior was gradually replaced
in alder children by the tendency to form equivalent groups according to
functional use, or on the basis of a categorical name common to the cul-
ture.. The subordinate groupings (constructed on the basis of an element
common to the total group) tended to be formed on the basis of functiqn, ]

while complexive groupings (constructed on the basis of an array of
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attributes between items in the group) tended to use a perceptile mode
for grouping. Thematic groupings were not discussed.

The size of the groups formed was related to age. More than half
of the six-year-olds' groupings included only two items, yet pairs made
up only one-fourth of the eleven-year~olds' groupings. The pairs made by
the six-year-olds were often capable of including other items according to
the reason given for equivalence.

Olver sums up the result of the research as follows: "Equivalence
for the six-year-old reflects a basis in imagery, both in what he uses as
a basis for grouping and in how he forms his groups. From age six on,
Iinguistic structures increasingly guide what and how things will be alike
« « o' (Bruner et. al., 1966, p. 84).

In their studies of equivalence in other cultures, Bruner et. al.
(1966) concluded that the cognitive style of the child reflects the demands
of that culture. For example, urban children of Mexico City were more
like the children in Boston, in their equivalence behavior, than the chil-
dren in a nearby rural village. The child from a technological society
starts by dealing with objects in terms of their perceptible, concrete
characteristics, moves to assigning equivalence on the basis of the func-
tional aspect of the objects, and finally is led to abstract formulations.

On the other hand, peasant children do not change their mode for finding
equivalence. They continue to rely on perceptual information, but refine

and intensify this mode - they look more closely and in more ways.
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Some investigators have approached the study of the organizational
patterns of young children from the cognitive style frame of reference.
Some of the studies reported by Kagan, Moss, and Sigel (1963) were of
this kind.

In a study to test the constancy of style from task to task, these
investigators administered three tests to thirty-eight boys and thirty-nine
girls in sixth grade. They used (a) a conceptual style test made up of
44 triads of pictures, (b) a word association test, (c) a serial word
learning task, and (d) a figure sorting test made up of pictures of 22
human figures. The responses to each of these tests were analyzed on
the basis of three styles: analytic, descriptive, categorical-inferenﬁal,
and relational. Organization of stimuli by the analytic-descriptive style
is made on the basis of similarities in objective, physical attributes
among the stimuli. Organization according to categorical-inferential style
represents groupings that take account of objects as whole entities, each
item being an example of the conceptual label. The relational style refers
to groupings made on the basis of the relationship among the objects in
the group. They found that boys were more consistent than girls in using
the same style from one task to another. This would suggest that boys are
more likely to have a definite preferred mode.

In another study of constancy of style from task to task with 26
boys and 29 girls from third grade, the results were similar. The boys

showed some consistency of style, but the girls did not.
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In an attempt to study stability of style over a period of time,
Kagén et. al. (1963) retested the third grade sample one year later.
Analytical responses showed a remarkably high stability for the girls
(r = .70; significant at .001 level) and a moderate stability for the boys
(r = .43; significant at .05 level). Since the researchers were interested
primarily in analytical responses, stability for other styles was not re-
ported. A majority of the boys (73%) showed an increase in the number
of analytical responses over a twelve month period, but only half of the
girls showed an increase in the use of analytical style..

In another study by the same investigators, 52 boys were tested
and retested in first and second grades using the triad conceptual style
test. The stability coefficient for analytical responses was + .47 (signi-
ficant at .001 level).

In order to study age differences in conceptual style, Kagan et.
al. (1963) administered the triad conceptual style test to 252 children in
grades 2, 3, 4, and 6. A short form of the test, dropping items which
usually elicited inferential responses, was given to the first and fourth
graders. They found that the analytical style increased in use with the
age of the child, as the relational style decreased in use. For the third
and sixth graders, who took the longer fo;m of the test, inferential re-
sponses showed only a slight. increase with age in boys, but a marked

increase for girls (significant at .001 level).
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Sex differences in cognitive functioning are consistent with the
findings of Witkin et. al. (1954), Gardner et. al. (1959), and Wallach
and Kogan (1965) in adults as well as children.

In an early equivalence study, Bruner and Olver (1963) report
that girls are superior to boys in categorization ability in first grade, but
by sixth grade the difference is no longer evident.

Using two forms of a conceptual style test (Kagan et. al., 1963;
Sigel, 1967); Gray (1969) found, in a study of 275 fifth graders, no
difference in the cognitive style scores of males and females when the
sexes were partitioned by level of intelligence.

Wallach and Kogan question the assumption of Kagan, Moss, and
Sigel (1963), Bruner, Goodnow, and Austin (1956), and Witkin et al.,
(1954) that the relational-thematic mode represents an inferior mode of
caonceptual functioning. They suggest that when a large number of stimuli
are presented, and the child is encouraged to group in terms of abstrac-
tions by the directions to put alike items together, grouping by relational
ar thematic criteria might constitute a free-wheeling, unconventional type
of common elements, whether such elements be physical or conceptual.
With this idea in mind they included an object~-sorting test in their study

of creativity and intelligence (Wallach and Kogan, 1965).

The instrument used was a "picture game" made up of fifty line

drawings of common objects. The child was asked to sort the pictures -
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into groups that belonged together and then give reasons for these groups.
These reasons were scored accordil;lg to the three styles identified by
Kégan, Moss, and Sigel (1963).

The female sample vielded uniformly insignificant relationships

between object-sorting measures and intelligence and creativity. How-
ever, a study of the performances of the seventy boys yielded the follow-
ing information about cognitive style in relation to intelligence and
creativity. The use of the descriptive mode did not bear any relationship
to either intelligence or creativity. The use of the categorical-inferential
mode approached significance (at .11 level) in relation to intelligence.
The relational mode was used most often by the boys who were high both
in intelligence and creativity and those who were low in both. Wallach
and Kogan ( 19§5) report that boys high in intelligence but low in creativ-
ity seldom chose to use the relational mode. Boys high in both intelli-
gence and creativity moved freely from inferential to relational mode.
The boys low in both intelligence and creativity did not use the inferential
- mode but seemed locked in the relational mode. These results led Wallach
and Kogan to suggest that attempts to treat the relational or thematic cate-
gary as developmentally inferior may be misguided. |

Cronbach (1968) reanalyzed the Wallach and Kogan data including
both boys and girls and employing a correlation procedure instead of an

analysis of variance technique. He found a positive correlation at the
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.01 level between the inferential mode and intelligence, and a negative
corrélation at the .01 level between the relational mode and intelligence.

A recent study by Yeatts (1969) tends to support Wallach and
Kogan's suggestion that a balance between the use of modes may be the
"hallmark of mature cognitive functioning" (Wallach and Kogan, 1965, |
316). The study involving 121 fourth and sixth graders resulted in a
pasitive correlation between an individual's ability to change cognitive
style and his verbal and quantitative scores on academic achievement
tests. Individuals who had no difficulty in switching from one style to
anather were found to score high on both verbal and quantitative tests.
Individuals who changed style about half the time performed at grade
level.. Those children who did not change style at all were significantly
belaw grade level.on both measures. The results of this study suggests
that the rigidity of one's cognitive style may have a significant influence
an the manner in which he learns.

Several studies have attempted to identify differences in ways
children of different socioeconomic status organize environmental stimuli.
The results of these studies have been equivocal.

Deutsch (1965) studied the relationships between cognitive style
and socioeconomic status. He administered a number of concept formation
tests to 127 first grade and 165 fifth grade children. He reported correla-

tions significant at the .01 level between socioeconomic status and the



41
use of class names as reasons given for forming groups on the concept
formation tests.

John (1963), using a sample of 69 first grade and 105 fifth grade
Negro children, hypothesized that lower-class children use functional
reasons for grouping items, while middle-class children use abstract,
class naming reasons. The hypothesis was supported for the fifth grade,
but not the first grade sample.

Wei (1966) found that six- and eight-year-old children making up
his: lower socioeconomic sample scored significantly lower on several
classification tasks than their middle-class peers.

Sigel et. al. (1966) reported that, in a study of classificatory re-
sponses of lower and middle-class preschool children, more lower-class
children than middle~-class children had difficulty in grouping objects ac-
cording to category. Furthermore, lower-class children found even more
difficulty in grouping pictures of objects than they did three-dimensional
abjects. Middle-class children apparently can deal with either mode of
presentation in classifying, while lower-class children appear to have
less ability in dealing with representational material.

Almy et al. (1966) report that in a study of classification in kinder-
garten and second grade middle-class children, subjects were able to
ideﬁtify by name such properties as size, shape, color, and texture, but

such verbal identification was no guarantee that the properties would be °
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used consistently in a sorting task. In contrast to this behavior in
middle-class children, the flotation studies (Almy et. al., 1966) suggest
that children from disadvantaged homes had less difficulty in sorting than
they did in making verbal identification of the properties.

While the last five studies would support the suggestion that there
are differences in the way children of different socioeconomic status
organize their world, some studies are more equivocal in their results. ,
A study by Siller (1957) is an example.

In a study of 181 white sixth grade children, he found that higher
socioeconomic status children scored higher than lower-socioeconomic-
status children on all tests of conceptual ability, and showed a signifi-
cantly greater tendency toward abstraction when making choices between
types of definitions than their lower-class peers. When upper-status
children were matched with lower-status subjects on nonverbal tests, the
upper-status children scored higher on tests of verbal concepts. However,
when the groups were matched on the basis of I.Q. scores, none of the
differences between groups remained. In this study, differences in style
~ appear to be related to differences in level of intellectual functioning.
The differences first reported may be due to the presence of more low I.Q.
students in the lower status sample. This might suggest that what has
been considered a style preference is related more to level of intellectual

functioning than to socioeconomic class.
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Osler (1967) reports related findings from an investigation of the
relation of social class membership and prior experience to inductive
concept learning. When children with very high and very low intelligence
were excluded and the training was equal, the results indicated that social
class membership plays no part in concept learning.

Gray (1969) found that the analytical-descriptive mode or style
was related to socioeconomic status,

In Studies in Cognitive Development (Elkind and Flavell, 1969),

Sigel points out the fact that all our current knowledge about children's
classification behaviors comes from children whose classification experi-
ence is not known. It is likely that children employ a certain system as
& result of reinforcement of the usual and conventional. If allowed to
build classification systems freely, the repertoire of responses would
probably expand, thereby making available a greater range of classifica-
tion possibilities. He states that the developmental data we now have
can be interpreted as "the degree to which the child has absorbed the con-
ventional system, since he has relatively little encouragement to employ
alternatives."

Almy et al. (1966) suggest that a study of cognitive style in re-
lation to Piaget's theory and work could offer a fruitful line of investigation.

The Piagetian studies, the Bruner studies, the studies of cognitive

style, and the other studies reported here are all approaches to gaining an
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understanding of the process by which a child learns to organize his
world. In spite of the different experimental approaches used and the
assigning of different names to levels of intellectual functioning and modes
of organization, these studies have helped to clarify the developmental
nature of the cognitive patterns by which an individual organizes environ-
mental stimuli; and have served to demonstrate individual differences in
the use of these patterns.

It is the purpose of the present study to add to this body of know-
ledge by (1) describing the organizational patterns used by a group of
sixty children at the time they were beginning first grade and (2) by
identifying possible differences in the organization patterns used by chil-

dren of different sexes and socioeconomic status.



CHAPTER 3

PROCEDURES

Sample

The sample used in this study was made up of sixty children
selected randomly from the boys and girls entering first grade in two
Tucson District #1 schools located in neighborhoods of different socio-
economic status.

Group A was made up of fifteen boys and fifteen girls chosen ran-
domly from all the boys and all the girls entering first grade in a school
which was designated by the federal government as eligible for ESEA Title
I funds. The'group's age range at the time of testing was five years nine
months to six years ten months. The group, like the representative popu-
lation, was ethnically and racially mixed. The majority of the children
were either Mexican-American or Negro, but the group also included one
Anglo, two American Indian, and two Chinese~-American children.

Group B was made up of fifteen boys and fifteen girls randomly
chosen from all the boys and all the girls entering first grade in a school
located in a neighborhood near the edge of the city, which is made up of
comparatively new homes in the $20,000 to $30,000 bracket. The age
range of th.e group at the time of testing was five years ten months to six

45
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years eight months. The group was predominately Anglo-American, but
included one Negro, and three Mexican-American children.

Group C was formed by combining the fifteen boys in Group A with
the fifteen girls in Group’B; thus making a group of thirty girls.

For ease in discussion, Group A will be called the lower SES
( socioeconomic status) group, and Group B will be called the middle SES

group. Group C will be termed boys and Group D, girls.

Instrument
Description of Intellectual Tasks

The instrument used for the collection of the data is one of an
array of intellectual tasks now being developed at the Center for Early
Childhood Education, National Research and Development Laboratories,
College of Education, The University of Arizona. These tasks, make up
of stimulus items with questions to be used, are being developed for the
purpose of studying some of the facets of intellectual development which
cannot be studied with available standardized instruments.

These Piaget-inspired tasks are designed for the purpose of study-
ing the processes of intellectual functioning as well as the products.
While an attempt is made to standardize the procedure from child to child,
the data is collected by an interview technique in a one to one relation-

ship between interviewer and child. Through further questioning, the
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interviewer attempts to learn why the child responded as he did, as well
as whether or not he responded. Through experimentation with hundreds
of children, questioning techniques have been developed which allow the
interviewer to obtain such data without giving information to the child.
These techniques and specific directions and sample questions are given
in a written manual (copy included in appendix).

To assure uniformity of procedure, each new interviewer partici;-
pates in a training program which includes: (1) becoming acquainted with
the philosophy underlying this method of testing, (2) observing and dis-
cussing the procedures used by an experienced interviewer, (3) adminis-
tering the task and critiquing it with an experienced interviewer and other
trainees, (4) working in a team with another trainee in which administer-
ing the task and critiquing the process, and (5) learning the scoring
procedures used for the task in order to become better acquainted with the
purpose oi.the task.

An attempt is made to secure an optimum performance from each
child in the following ways.

1.. The interviewer is selected for his skill in responding to
children and then trained in techniques for establishing a warm friendly
relationship between himself and the child.

2.. An effort is made to reduce or eliminate "testing threat" by
establishing an atmosphere of cooperative participation, free from evalu-

ation.
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3. The interviewer gives no indication as to the correctness of
a response, but does offer positive verbal reinforcement for the child's
participation.

4. There is no time limit on any section or any of the tasks and
the child is allowed to work as long as he wishes.

5. If the Spanish~speaking child has difficulty in communipating
in English, the interview is conducted by a Mexican-American interviewer
in Spanish.

6. Materials used in the intellectual tasks are chosen for their
interest and appeal to young children. Most of the materials are concrete,
manipulative items which are within the experience of most children fe-

gardless of socioeconomic status.

Intellectual Task Used for Study

The intellectual task used in this study, Grouping - Animals and

FPeople,is made up of 44 stimulus items which are a collection of rubber
toys: including:

1. Negro and white family members (baby, girl, boy, woman, and
man).

2. Negro and White community workers (fireman, mailman, doctor,

nurse, and policeman).
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3. Domestic animals (bull, cow, calf, 5 chickens, dog, goat,
horse, colt, 3 adult pigs, 2 piglets, sheep, and lamb).

4. Wild animals (elephant, giraffe, lion, rhinoceros, and zebra).

Schedule and Procedure for Collection

In an attempt to assess the patterns of organizational behavior
which children have at the time they enter first grade, the sixty children
comprising the sample for this study were tested during their second,
third, or fourth week in the first grade.

Each child was tested individually by a team comprised of an
interviewer and a recorder. The team members were trained in the tech-~
niques of interviewing and recording, and alternated in the two positions.
This team approach made possible the high degree of accuracy needed for
recording the exact verbal response of the child.

The data for this study were collected by six interviewer-
recorders. Two of them were men and four were women. One woman and
one man were Mexican-American and able to give the test in Spanish.
However, only three children required the Spanish version of the test. In
some cases the child was able to participate in the task in English, but
would respond in Spanish to certain items. Responses in either language
were accepted and encouraged.

Stimulus items were first presented, scattered on a table before

the child, with an invitation to manipulate and label. This part of the
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task allowed the child to become acquainted with the material and provided
the opportunity to check his ability to label each item.

In Part II of the task, the child was given two opportunities to
sort and organize the 44 items. After the child completed the labeling in
Part I, the items were pulled to one end of the table and the child was
asked to organize the items according to "those things that go (belong)
together."” When the child finished grouping, he was asked why the items
in each of his groupings were together, and his exact verbal response was
recorded. Then the stimuli were again returned to the end of the table and
the child was requested to put the items together "in a different (another)
way." His response to this trial (b) was recorded as above.

The last section of the task is still in the developmental stage at
the present time, and is used in an attempt to gain further insights into
the child's organizational behavior. In this section, the child is asked
ta respond to structured groupings in an attempt to force him to organize
by a certain mode. In this study, Part III was used for one of the lan-
guage fluency measures, and for clarification of some of the behaviors
found in other sections of the test. In this part, as in the first two parts

of the task, the exact verbal response of the child was recorded.

Scoring Procedurﬁ

Each protocol or record of the interview was first scored by the

interviewer who administered the task, and then scored independently
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by two other individuals who had been trained in the scoring procedure
for the task. Scoring differences occurred on only three to five percent of
the responses. These differences were decided by discussion and con-
sensus of the three scorers.

Scores were derived from each protocol in the following areas:

1. The way the child physically organized the stimulus items.

2.. The mode or verbal criterion given for the grouping.

3. The language used by the child in response to the task.

Scoring for Physical Organization of Stimulus Items
A . protocol was first scored in terms of the following units of
arganization:

1.. Standard Grouping - two or more items which were (a) com-

bined on the basis of a verbalized criterion, (b) used for the first time
in the task, and (c) free of error.

Z.. Single - an attempt to group on criteria that could be met by
only one stimulus item.

3.. Error Grouping - (a) a grouping which included one or more

items that did not meet the child's verbalized criterion for grouping,
(b) a grouping made on the basis of erroneous criteria, (c) a grouping
done on the basis of contrasts or differences between the items included

in the grouping.
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4., Repeated Grouping - on trial b, the child formed the same

.coll.ection of items as in trial a, and gave essentially the same verbal
reason for the grouping.

5. Ungrouped Items - identified the following: {a) items which
the child makes no attempt to organize; (b) items used only for random'
manipulation, that is, picked up and put down with no attempt to organize;
(c) items used for playful manipulation with no attempt to organize; |
(d) combined items with no verbal reason for their being together; and
(e) combined items with a verbal comment that did not give a reason for
the grouping.

The following scores were then computed for each subject:

1. Number of standard groupings was obtained by counting the

number of groupings which met the requirement for standard grouping.

2. Number of items used in (a) standard groupings, (b) singles,

(c) error groupings, (d) repeated groupings, and (e) as ungrouped items

were obtained by actual item counts.

3. Mean size of standard grouping was computed by dividing the
number of items used in standard groupings by the number of standard
grouping.

4. Mean size of organizational unit was found by dividing the

total number of items which can be used (44 items x 2 trials) by the

number of organizational units (standard groupings # singles + number of
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repeated groupings + number of error groupings + number of ungrouped

items).

Scoring for Mode of Organization

Each protocol was then scored on the basis of the mode of organi-
zation or verbal criterion given by the child for forming the groupings.
Interscorer reliability has been established at 95 percent for this part of
the task. Each standard grouping was scored as described below. The
scoring procedure is based on the system developed and used by Kagan
et al. (1963), Sigel and McBane (1967), and Wallach and Kogan (1965).
The primary modification is the division of the non-analytic mode into
two .modes -- relational and thematic,

In the early stages of developing the task, it was observed that
the relational-thematic mode as described by Kagan' et. al. (1963) and
Wallach and Kogan (1965) included a range of very different grouping
behaviors. Further attention and study led to the identification of two
basic kinds of behavior. In one, the child grouped itemé together because
of a recognized relationship between the items such as parent-child, dog-
owner, or neighbors. In the other, the child chose items to tell a story
or illustrate an event. The items were chosen because they met the needs
of the theme or story.

Kagan et al. (1963) make a point of the passivity of the

relational-thematic mode and relate it to Witkin's (1962) field dependency.
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Yet there is nothing passive or dependent in the second type of behavior
just described. Organizing items according to a scheme of one's own is
more independent and original than grouping by another mode. For this
reason it was decided to differentiate the first type of behavior (relationé.l
mode) from the second (thematic mode). It is possible that these two
patterns of behavior represent different levels of the same nonanalytical
mode, but no more sé than the descriptive and the categorical modes which
are both analytical ways of approaching the grouping task. Therefore, in

this study the thematic and relational modes are scored separately.

Identification and Scoring of Mode
The child's verbal reason for each grouping was scored for mode
according to the following criteria.

l1.. Descriptive Mode -~ Organization of stimulus items was on

the basis of similarities of objective, physical attributes present in the
immediate perceptual field. The items were grouped because they shared
some physical property such as same size, color, shape, physical posi-
tion. Examples of grouping by this mode were: Because they are all/both
little, brown, have spots, have sdme clothes.

2. Categorical - Organization of stimulus items did not rest on
a single abstracted physical property shared by the items, but rather
represented groupings that take account of the items as whole entities,

Any item in the group could be considered an instance of the conceptual



55
label. (To test whether a response fits in this category ask: What is
the bonceptual label of the group? Then ask? Are all the items in the
grouping a member of that group?) Examples of grouping by this mode
were: Because they are all jungle animals,‘ people, same race, girls,
boys, horses, or members of the same occupational group.

3. Relational Mode - Organization of the items was on the basis

of relationship between the items within the grouping. Relational group-
ings included: (a) family relationships such as sisters, fathers, mothers,
brothers, etc., (b) functional relationships such as boss-employee,
teacher-pupil, nurse-patient, animal-caretaker, (c) physical and posi-
tional relationships such as big and little, young and old, tall and short,
and (d) relationships based on shared partitipation in activity such as

they play together, they live together.

4. Thematic Mode - Organization of the items was on the basis

of inclusion in a story, incident, or theme involving the items in the
grouping. The items were included in the grouping because they repre-
sented participants in the story or incident. Examples of this mode were:
"These animals are eating grass;" "This is a zoo where people are
watching all the animals."” Thematic groupings covered the entire range
from a simple statement to an elaborate sthy.

S. Non-Standard Groupings - Only standard groupings were

scored for mode. Non-standard groupings such as singles or error
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groupings were studied to determine what the child was attempting to
do.

6. Errors and Comments - A response was considered in error if
it was not possible in view of the physical organization. A verbal re-
sponse to items which was not a reason for the items being together was
considered a comment if it was not incorrect. If it was incorrect, it was
scored as an error. If the verbal response included a comment and a
reason for the grouping, it was scored for mode. If any part of the re-
sponse was incorrect, it was considered an error grouping.

7.. Grouping by Two Modes - If a child used two modes for

arganizing a grouping, both modes were scored. In item count, half the
items were counted for each mode.

The: following scores were computed for each protocol after it had
been. scored for mode:

1.. Number of Items Grouped by each Mode (Descriptive, Cate-

gorical, Relational and Thematic) - Items grouped by each mode were

caunted.

Z.. Use of Mode - The child was scored 2 for each mode he did

use, and 1 for each mode he did not use.

3. Number of Modes Used

4, Performance on Trial b ~ If the child succeeded in grouping

one half or more of his items in a different way in trial b than he did in
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trial a (in standard groupings), he was scored 2. If he did not, he was
scored 1. Protocols were further studied to determine how each child

attempted to meet the request, whether successfully or not.

Rating Categorical Groupings

The scoring system just used does not provide a way to indicate
quality of a response within a given mode. Wallach and Kogan (1965)
suggest that further work using object sorting tasks should take account
of the quality dimension when scoring for groupings. For the purpose of
this study it seemed especially useful to take a deeper look at the group-
ings formed by the categorical mode. In an attempt to do this, the cate-
gorical groupings were further analyzed according to the following scale.
The levels are for nominal use and do not claim to be hierarchical. Further
research and study should make such a hierarchical scale possible.

Level I - Grouping was made up of like items. The verbal reason
for the grouping was a functional definition of the label for the items.
- (Examples: "Because when some thing's on fire, they're the ones puts
it out." "Because they both bring mail.")

Level II - Grouping was made up of like items. The verbal
reason for the grouping was based on the item label. (Example: "Be-

cause they are both policemen." "Because they are all chickens.")
Level III - Grouping was made up of like and unlike items held

together by membership in a category. The reason given for the grouping
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was based on a functional definition of the categorical label. (Example:
"Because they all live in the jungle." "Because both can go in the
water and not drown.")

Level IV - Grouping was made up of like and unlike items held
together by membership in a category. The reason given for the grouping
was based on the categorical lable. (Example: "Because they are jungle
animals." "Because they are all people.")

Level V - Grouping was done on hierarchical basis: Example,

all animals

farm animals ZooO animals

Level I and II were termed simple categories and levels III, IV,
and V complex categories. The child was given a rating of 2 if he uses
complex categories and a score of 1 if he did not. Numbers of level I,

II, III, IV and V groupings were also recorded for each child.

Determining Predominant Mode

In studies of cognitive style, the term "preferred mode" or "pre-
ferred style" generally refers to the mode used most often for grouping
items. Since it is not certain whether the mode used is actually the
one preferred, the one suggested by the task, the one that the subject

thinks the tester wants, or the only one the subject knows how to use;
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this study uses the term predominant mode to designate the mode used
mosf often by an individual for organizing items. Each protocol was
scored for predominant mode according to the scale given below.

Scale for Determining Predominant Mode. The number of items

grouped by each mode was used for determining predominant mode as
follows:

1. If 50 percent or more of the items included in standard groﬁp—
ings were organized on the basis of one mode, and no other mode was
used for grouping more than 45 percent of the items, that mode was con-
sidered the predominant mode of the child (single predominant mode).

2. If two modes were used equally for organizing items included
in standard groups (45% - 55% range), the child's predominant mode was
a combination of these two modes (double mode).

3. If no one mode was used for organizing 50 percent of the
items included in standard groupings, the child's predominant mode was
a combination of the two modes used most often (multiple mode).

Two measures of predominant mode were acquired for each
subject: (1) the predominant mode of each child (descriptive or cate-
gorical~-thematic), and (2) the type of predominant mode - single,

double, or multip‘le .
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Scoring the Language Used in Performing
the Organizational Task

Each protocol was scored for language as follows: (1) a labeling
score indicating whether or not the child could produce the academically
common names for the stimulus items, (2) a language specificity rating
based on the work of Bernstein (1960), and (3) three measures of word
fluency.

Rules for Scoring Labeling (Part I). The labeling score was

determined by the number of stimulus items identified by their academ-
ically common names or labels. An academically common label is one
which is likely to be used, understood, and considered correct in the
scthool setting and in curricular material.

1. To be credited, the label had to be the name of the item, not
a: functional definition.

2. One point was credited for the correct labeling of a pair or
group of like items. If one or more items in the group were labeled
correctly, one point was given.

3. Accepted answers:

a. baby - baby, chila, little boy, little girl, doll.
b. boy - boy, child, brother, kid.
c. girl - girl, child, sister, kid.

d. an - man, father, big brother, big boy.

t—



woman - woman, lady, mother, big sister, big girl.

doctor - doctor, man, father.

fireman - fireman, fire engine man (man must be in-
cluded) :

mailman - mailman, postman, man.
dog - dog, collie.

policeman - policeman, police.
nurse - nurse, woman, lady.
bull - bull, cow.

calf - calf, little cow, baby cow.
cow - cow,

chicken - chicken, hen, rooster.
goat - goat.

colt - colt, pony, horse.

horse - horse, pony, colt.

pig - pig, hog.

_piglet - piglet, pig, hog.

lamb - lamb, sheep.

sheep - sheep, lamb.

elephant - elephant.

giraffe - giraffe.

lion - lion.
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z. rhinoceros - rhinoceros, rhino.
aa. zebra - zebra,
4. There are 27 correct answers possible,

Scale for Rating Specificity of Lanquage. The language used by

the child in giving reasons for his groupings in Part II of the task was

rated as specific (1) or non-specific (2). Specific lanquage is charac~

terized by the child's ability to communicate by language alone. The
words_ themselves convey the total meaning without pointing or other
physical reference to the items being discussed. The reason itself can

be:understood without seeing the item. Non -specific lanqguage is charac-

terized by language which fails to carry the message without physical
pointing to the referent in case of nouns and adjectives or acting out a

missing verb. For example: "They both have same thing," or "This one
is like this, here," or "They both go like this." The child was given a
score of (1) for specific language, unless non-specific language (score
of 2) was a common pattern throughout his responses. All children use

some non-specific responses. For the present purpose, those children

who employed this manner of speaking consistently were identified.

Acquiring Word Fluency Scores
The three language fluency scores were determined according to

the following rules:
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Number of Words Used to Explain Standard Groupings. This

score was acquired by counting the words used by the child as he gave
his verbal reason for all standard groupings in Part II ( trials a and b).
The words used in response to the question, "Why are these things
together?" were counted. Words used in response to additional question-
ing by the interviewer were not counted.

Mean Number of Words Per Grouping (Part IT). This score was

acquired by dividing the total number of words used with standard group-
ings by the number of standard groupings.

Words Used in Response to Structured Groupings (Part III). This

. score is acquired by making a count of the words used to explain the
structured groupings in Questions 7 and 8 of Part III, The rules for
counting words in Part II.
Variables. These scoring procedures yielded the following forty

scares or. variables for each child. |

1.. Number of standard groupings.

2.. Number of items used in standard groupings.

3.. Number of singles.

4. Number of items in error groupings.

5. Number of items in repeated groupings.

6.. Number of ungrouped items.

7. Mean size of standard grouping.



10.
11.
12.
13.
14,
15.
16.
17.
18.
*19,
*20.
21.
22.
23.
24.
*25.
*26.
*27.

*28,
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Mean size of organizational unit.
Number of items grouped by descriptive mode.
Number of items grouped by categorical mode.
Number of items grouped by relational mode.
Number of items grouped by thematic mode.
Use of descriptive mode.
Use of categorical mode.
Use of relational mode.,
Use of thematic mode.
Number of modes used (flexibility).
Performance on trial b.
Use of four modes.
Use of one mode.
Number of items used in categorical level I.
Number of items used in categorical level II.
Number of items used in categorical level III.
Number of items used in categorical level IV,
Use of complex categorical groupings.
Use of a single predominant mode.
Use of a multiple predominant mode.

Desériptive as single predominant mode.

*A yes answer was scored as 2. A no answer was scored as 1.
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*29. Categorical as single predominant mode.

*#30. Relational as single predominant mode.

*31. Thematic as single predominant mode.

*32. Desc;iptive and descriptive combination as predominant mode
(descriptive combination refers to a double or multiple mode
in which descriptive is used with another mode or modes ).

*33. Categorical and categorical combination as predominant mode
(categorical-combination - same as descriptive combination).

*34. Relational and relational combination as predominant mode
(relational combination - same as descriptive combination).

*35.. Thematic and thematic combination as predominant mode
(thematic combination - same as descriptive combination).

Labeling score.

. Specificity rating.
Total number of words used in Part II.

Mean number of words per grouping.

58 8 8 8

.. Number of words used with structured groupings.

Analysis of the Data
To meet the first two purposes of this study the following hypo-
theses were tested at the .05 level of statistical significance.
1. There are no significant differences in the patterns of organi-

zation used by children of lower socioeconomic status and children of
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middle socioeconomic status as shown by: (a) the way they physically
organize stimulus items, (b) the criteria or mode they use for organizing
the items, and (c) the language they use in performing the organizing
task.

2. There are no significant differences in the patterns of organi-
zation used by boys and girls as shown by (a) the way they physically
organize stimulus items, (b) the criteria or mode they use for organizing
the items, and (c) the language they use in performing the organizing
task.

To test these hypotheses a multiple classification analysis of
variance design was used. Sex and socioeconomic status were uséd
as independent variables and the forty scores just described as depend-
ent variables. \

To meet the third burpose, that of describing the organizational
patterns of the total group, a content analysis of the protocols was per-
formed. To aid in this description, product moment correlations were .
computed between each of the scores obtained.

Statistical calculations of means and standard deviations for all
variables, the analysis of variance and the correlation coefficients

were performed by computer at the University Computer Center. Other

analysis of data was done by the investigator.
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Results of the comparative part of the study are presented in
Chapter 4. Descriptive data describing the organizational patterns used

by the total group are presented in Chapter §.



CHAPTER 4

RESULTS OF COMPARATIVE STUDIES

In this study of the patterns of organization used by young
children, each protocol was scored f§r forty variables or indices of
organizational behavior according to the scoring systems described in
Chapter 3.

To test the hypothesis that there are no differences in the organi-
zational patterns used (1) by children of lower and middle socioeconomic
status, and (2) by boys and girls, an analysis of variance design was
used. The .05 level was selected as being statistically significant.

Findings Dealing with the Physical Organization
of Items

Each protocol was scored for the following eight measures of

physical organization of items:
- 1. Number of standard groupings

2. Number of items used in standard groupings

3. Number of singles ' .

4. Number of error groupings

5. Number of items in repeated groupings

6. Number of ungrouped items
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7. Mean size of standard groupings

8. Mean size of organizational unit

Means of each variable are given for each group (Table 1). As
shown in Table 2, children of lower and middle socioeconomic status
were not significantly different on any of these eight measures. Boys
and girls were not significantly different on seven of the eight measures.
Girls did use a significantly greater number of items in singles or groﬁps
of one than boys (significant at .03 level). There was an interaction
effect on this variable (significant at .04 level) due to the fact that
while the difference between lower SES boys and girls was slight, the
differences between middle SES boys and girls were. much greater (Table
3). Except for this difference in the use of singles, the null hypothesis
that there is no difference between the groups as shown by the way they

physically organized the items was accepted.

Findings Dealing with the Mode of Organization
Each protocol was scored- for number of items grouped by each of
the four modes: descriptive, categorical, relational and thematic,
(Variables 9-12). Group means for each of these variables are given
in Table 4, Variables 13-16 indicate whether or not a child used a
mode for forming at least one groubing. A score of 2 indicated that a

child did use a mode, a score of 1 that he did not. The null hypothesis
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TABLE 1
GROUP MEANS FOR INDICES OF PHYSICAL ORGANIZATION
OF ITEMS
Sex SES Status Total
Variable Girls Boys Lower Middle Group
1. Number of standard
groupings 20.00 22.33 21.70 20.63 21.17
2. Items used in stand- ,
ard groupings 58.63 64.37 64.60 58.40 61.50
3. Items used as singles  2.73 1.00 1.33  2.40 1.87
4, Items in error group-
ings .37 .60 .60 .37 .48
5. Items in repeated
groupings 3.57 2.33 1.87 4,03 2.95
6. Ungrouped items 21.80 18.23 18.87 21,17 20. 19
7. Mean size of stand-
ard grouping 3.05 3.25 3.39 2.92 3.15
8. Mean size of organi~-
zation unit 2.06 2.14 2.16 2.04 2.10
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TABLE 2

ANALYSIS OF VARIANCE - INDICES OF THE PHYSICAL
ORGANIZATION OF ITEMS

Source df MS F P
Variable 1. Number of
Groupings
Between 3 40.11 :
Sex 1 81.67 1.05 n.s.
SES 1 17.07 .22 n.s.
Interaction 1 21.60 .27 n.s.
Within 56 77 .36
Tatal 59 75.46

Variable 2. Number of
Items Used in Stan-
dard Groupings

Between 3 447,58
Sex 1 493.07 1.29 n.s.
SES 1 576.60 1,51 n.s.
Interaction 1 273.07 .71 n.s.

Within 56 382.51

Total. 59 385.81

Variable 3. Number of

Singles

Between 3 33.51
Sex 1 45.07 5.04 <.03
SES 1 17.07 1.91 n.s.
Interaction 1 38.40 4,30 .04

Within 56 8.93

Tatal 59 10.18

. Variable 4. Number of

Items in Error

Groupings

Between 3 .59
Sex 1 .82 1.06 n.s.
SES 1 .82 1.06 n.s.
Interaction 1 .15 .19 n.s.

Within 56 .77

Total 59 .76
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TABLE 2--Continued

Source df MS F P

Variable 5. Number of
Items in Repeated

Groupings
Between 3 44,42
Sex 1 22.82 .43 n.s.
SES 1 70.42 1.32 n.s.
Interaction 1 40.02 .75 n.s.
Within 56 53.35
Tatal 59 52.90
Variable 6. Number of
Ungrouped Items
Between 3 423.53
Sex 1 190.82 .47 n.s.
SES 1 79.35 .20 n.s.
Interaction 1 1000.42 2.45 n.s.
Within 56 406.90 '
Tatal 59 407.75
Variable 7. Mean Size
of Standard Grouping
Between 3 2.42
Sex 1 .57 .17 n.s.
SES 1 3.29 1.00 n.s.
Interaction 1 3.45 1.04 n.s.
Within 56 3.30
Tatal 59 3.26
Variable 8. Mean Size of
QOrganization Unit
Between 3 .41
Sex 1 .10 .11 n.s.
SES 1 .21 .22 n.s.
Interaction 1 .92 1.00 n.s.
Within 56 .92 '
. Total 59 .89
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TABLE 3

COMPARISON OF THE NUMBER OF ITEMS USED AS
SINGLES BY EACH GROUP

e
Lower SES Lower SES MiddLe SES Middle SES
Boys Girls Boys Girls
19 21 11 31
TABLE 4

MEAN NUMBER OF ITEMS ORGANIZED ACCORDING TO EACH
OF THE FOUR MODES: DESCRIPTIVE, CATEGORICAL,
RELATIONAL, AND THEMATIC

Variable Sex SES Status Total
Girls Boys lLower Middle Group

1, Items Grouped by Des- 17.00 21.47 23.23 15.23 19.23
criptive Mode

2. Items Grouped by Cate- 28.60 19.17 21.87 25.90 23.88
gorical Mode

3. Items Grouped by Rela- 7.00 10.80 7.27 10.53 8.90
tional Mode

4, Items Grouped by Thematic 5.83 12.87 11.97 6.73 9.35
Mode
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that there were no differences in the organization patterns used by the
different groups, as shown by the mode used for grouping, was accepted.
None of the differences was significant at the .05 level (Tables 5 and
6).

However, some of the differences approached significance and
are listed here as well as starred on the tables. Girls grouped more
items by the categorical mode than boys did, a difference approaching
significance at the .09 level. An interaction relationship existed in use
of categorical mode (significant at .07 level); more middle class girls
and lower class boys used this mode. Seven of the nine children not
using the categorical mode were lower SES girls or middle SES boys.
Boys grouped more items by the thematic mode than girls did; this differ-
ence approached significance at the .06 level.

Figures 1 and 2 illustrate the number of items grouped by each of
the four modes, as well as number of items used in non-standard group-
ings and ungrouped items. Figure 1 shows the way lower SES children
organize their items in comparison with the way the middle SES organ-
ized the items. TFigure 2 illustrates the modes of organization used by
the boys vs. the modes used by the girls. Each graph is based on the

use of 44 stimulus items during two trials, or 88 items.
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TABLE 5

ANALYSIS OF VARIANCE - NUMBER OF ITEMS GROUPED
BY EACH MODE

Source df MS F P

Variable 9. Number of
Items Grouped by
Descriptive Mode

Between 3 485.96
Sex 1 299.27 .57 n.s.
SES 1 960.00 1.83 n.s.
Interaction 1 177.60 .22 n.s.

Within 56 525.28

Tatal. 59 521.91

Variable 10. Number of
Items Grouped by
Categorical Mode
- Between 3 614.88

Sex. 1 1334.82 2.90 n.s.*
SES: 1 244,02 .53 n.s.
Interaction 1 268.82 .58 n.s.

Within 56 459.73

Taotal. 59 467 .66

Variable 11. ‘Number of

Items Grouped by

Relational Mode

Between 3 130.56
Sex 1 216.60 .96 n.s.
SES 1 187.60 .83 n.s.
Interaction 1 160.07 .71 n.s.

Within 56 15.00 '

Total 59 221,10

Variable 12. Number of
Items Grouped by
. Thematic Mode
Between 3 403.62
Sex 1 742.02 3.51 n.s.*
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TABLE 5--Continued

E

Source ~ 4 M8 2 F P
SES 1 410.82 1.94 n.s.
Interaction 1 58.02 .27 n.s.

Within 56 211.26

Total 59 221.05

*Approaches significance at .07 level
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TABLE 6

ANALYSIS OF VARIANCE - USE OF MODE FOR FORMING
ONE OR MORE GROUPINGS
]
Source df - MS F P
Variable 13. Use of
Descriptive Mode

Between 3 .24
Sex 1 .07 .28 n.s.
SES 1 .60 2.55 n.s.
Interaction 1 .07 .28 n.s.
Within 56 .24
Total 59 .24
Variable 14. Use of
Categorical Mode
Between 3 .15
Sex 1 .02 .13 n.s.
SES 1 .02 .13 n.s.
Interaction 1 .42 3.24 n.s.*
Within 56 .13
Total 59 .13
Variable 15. Use of
Relational Mode
Between 3 .27
Sex 1 27 1.06 n.s.
SES 1 .27 1.06 n.s.
Interaction 1 .27 1.06 n.s.
Within 56 .25
Total 59 «25
Variable 16. Use of
Thematic Mode
Between 3 .20
Sex 1 .27 1.06 n.s.
SES 1 27 1.06 n,s.
Interaction 1 .07 .26 n.s.
Within 56 .25
Total 59 .25

*Approaches significance at .07 level
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Flexibility of Mode

Flexibility of mode is represented here by the following scores
(Variables 17-20): number of modes used, use of all four modes, use of
only one mode, and performance on trial b. Table 7 shows the number

af children using one, two, three, and four modes.

TABLE 7

COMPARISON OF GROUPS IN FLEXIBILITY OF MODE

=
e —

Lower M-dele

Number of Boys Girls SES SES
Children Using N = 30 N = 30 N = 30 N = 30
4. Modes 5 4 4 )

3 Modes 4 11 10 5
Z Modes ’ 16 7 14 9
1 Mode 4 8 2 10
0 Mode: 1 0 0 1

An analysis of variance (Table 8) showed that the sample groups
did not differ significantly in the number of modes used for grouping.
However, the lower SES children tended to use more modes for grouping
than the middle class children, a difference approaching significance
at the .08 level. There was no significant difference in the number of
lower and middle SES children using all four modes for grouping. How-
ever a greater number of middle SES children than lower SES children

used only one mode for grouping (significant at .02 level).
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TABIE 8

ANALYSIS OF VARIANCE - FLEXIBILITY OF MODE

81

Source df MS F P
Variable 17. Number of
Modes Used (Flexi-
bility)
Between 3 1.20 :
Sex 1 .27 .25 n.s.
SES 1 3.27 3.01 n.s.*
Interaction 1 .07 .06 n.s.
Within 56 1.08
Total 59 1.09
Variable 18. Performance
on Trial b .
Between 3: .31
Sex 1 .60 2.71 n.s.**
SES 1 .07 .30 n.s.
Interaction 1. .27 1,20 n.s.
Within 56 .22
Total 59: .23
Variable 19. Use of
Four Modes
Between 3: .06 ..
Sex 1 .02 .11 n.s.
SES 1 .02 .11 n.s.
Interaction 1. .15 .95 n.s.
Within 5b. .16
Total 59: .15
Variable 20. Use of
Only One Mode
Between 3 .37
Sex 1 .15 1.07 n.s.
SES 1 .82 5.81 4.02
Interaction 1 .15 1.07
* Within 56 .14
Total 59 .15

*Approaches significance at .08 level
**Approaches significance at .10 level
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Response to the request to group the items in another or

different way is shown as Variable 18, Performance on Trial b. Boys
tended to be more successful than girls. This difference approached
significance at the .10 level. The number of children from each socio-
economic group who succeeded in grouping in a different way was not
significantly different. However, there was a difference in the response
of the children of different socioeconomic status when they were askéd
to do trial b and did not know how to do it. Lower SES children tended
to say "I can't" ar "There is no other way." Middle SES children were
more apt to respond by repeating the groupings they had made during

the first trial.

Levels of Categorical Groupings

All groupings formed by the categorical mode were further
analyzed for degree of complexity as described in Chapter 3. An analy-
sis of variance showed that there were no significant differences in the
number of items lower and middle SES children or boys and girls used in
Level II, Level III, and Level IV groupings (Table IX). Middle SES
children did use a significantly greater number of items in Level I group-
ings (significant at .02 level). Level I groupings were made up of like
pairs of items grouped oﬁ the basis of a functional definition. When
scoring, there had been a question whether to score these groupings as

categorical or relational. The fact that use of Level I groupings correlates
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TABLE 9

- ANALYSIS OF VARIANCE - LEVEL OF CATEGORICAL GROUPINGS
]
__Source df MS F P
Variable 21. Number of
Items in Level I Cate-
gorical Groupings

Between 3 .60
Sex 1 .07 .23 n.s.
SES 1 1.67 5.65 £.02
Interaction 1 .07 .23 n.s.
Within 56 .30
Total 59 .31
Variable 22. Number of
Items in Level 11
Categorical Groupings
Between 3 22.99 .
Sex 1 22.82 - .78 n.s.
SES 1 28.02 .96 n.s.
Interaction 1 18.15 .62 n.s.
Within 56 29.12
Total - 89 28.81
Variable 23. Number of
Items in Level III
Categorical Groupings
Between 3 .09
Sex 1 .00 .00 n.s.
SES 1 .00 .00 n.s.
Interaction 1 .27 2.24 n.s.
Within 56 .12
Total 59 .12
Variable 24. Number of
Items in Level IV
Categorical Groupings
Between 3 .95 '
Sex 1 .82 .64 n.s.
SES 1 .82 .64 n.s.
Interaction 1 .02 .01 n.s.
Within 56 1,27
Total 59 1.24
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with the number of items grouped by the relational mode as a predominant
mode (r = .30, significant at .05 level) suggests that these responses
may be the "relational child's" way of moving toward grouping by the
categorical mode. It was not a matter of lacking the categorical label,
as all children responding in this way were middle SES children who had
used the needéd labels in Part I of the task. Twenty-one children used
Level III and IV or complex categorical groupings. The number of lower
SES children using complex grouping was not significantly different from
the number of middle SES children using such groupings. The number of
boys and girls using complex categorical groupings was not significantly

different (Table 10).

Predominant Mode

A.predominant mode was determined for each child according to
the rules described in Chapter 3. Forty-four (73-1/3%) of the children
organized a majority of their items by one mode and could be assigned
a single predominant mode. An analysis of variance, of the modes used
by these children, showed no significant difference in the predominant
mode used by children of different sexes or socioeconomic status (Table
11, Variables 28~31). Only in use of categorical mode as the predomi-
nant made did the differences apprdach significance (.09); girls tended
to use the categorical predominant mode more than boys, and‘middle

SES children more than lower SES children (Table 11, Variable 29).
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TABLE 10

ANALYSIS OF VARIANCE - NUMBER OF CHILDREN USING
COMPLEX CATEGORICAL GROUPINGS

Source df MS F P
Between 3 .11
Sex 1 .00 .00 n.s.
SES 1 .07 .30 n.s.
Interaction , 1 .27 1.22 n.s.
Within » 56 .22
Total - 59 .21
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TABLE 11

ANALYSIS OF VARIANCE - PREDOMINANT MODE USED
(SINGLE MODE CHILDREN ONLY)

— _— ——— ———— —___ —

Source df MS F P

|

Variable 28. Use of
Descriptive as Pre-
dominant Mode -

Between 3 .15
Sex 1 .02 .09 n.s.
SES 1 .42 2.16 n.s.
Interaction 1 .02 .08 n.s.
Within 56 .19
Total 59 .19
Variable 29. Use of
Categorical as Pre-
dominant Mode
Between 3 .42 _
Sex 1 .60 2.96 n.s.*
SES 1 .60 2.96 n.s.*
Interaction I .07 .33 n.s.
Within 56 .20
Total 59 .21
Variable 30. Use of
Relational as Pre-
dominant Mode
Between 3 .07
Sex 1 .07 72 n.s.
SES 1 .07 .72 n.s.
Interaction 1 .07 .72 n.s.
Within 56 .09
Total 59 .09
Variable 31. Use of
Thematic as Pre-
dominant Mode .
Between 3 .06
Sex I .15 1.90 n.s.
SES 1 .02 .21 n.s.
Interaction 1 .02 .21 n.s.
Within 56 .08
Total 59 .08
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The children who did not group a méjority of their items by one
mode, but used two or more modes equally, were assigned a combination
predominant mode (for example, descriptive-categorical). These chil-
dren were then added to the groups of children who used each mode as
a single predominant mode. Thus, the child having a descriptive-
categorical predominant mode was included in both the descriptive and
the categorical groups.

An analysis of variance of these groups (Table 12, Variables 32~
35) yvielded the following information. When the children who used the

.categorical mode in combination with another mode were added to the
group using a single categorical mode, a larger number of girls than boys
used the categorical mode as their predominant mode (significant at .04
Ievel). When the children whose predominant mode was the predominant
mode was the descriptive mode in combination with another mode were add
added to the descriptive mode group, it was found that lower SES chil-
dren tend to use the descriptive mode as a predominant mode more often
than middle SES children (approaches significance at .07 level).

An analysis of variance of type of predominant mode yielded an
interaction effect (Table 13, Variable 26-27). Lower class girls and
middle class boys used a single predominant mode, while lower ‘class
b(.JYS and middle class girls were more likely to use a double or multiple

mode. Typeé“c‘ﬁf éredominant modes used are shown in Table 14.
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TABLE 12

ANALYSIS OF VARIANCE - PREDOMINANT MODE USED
(INCLUDING MULTIPLE MODE CHILDREN)
e e —
Source df MS F P
Variable 32. Descriptive
Combination as Pre~
dominant Mode

Between 3 .28
Sex 1 .02 .07 n.s.
SES 1 .82 3.43 n.s.*
Interaction 1 .02 .07 n.s.
Within 56 .24
Taotal 59 .24
Variable 33. Use of Cate~
gorical or Categorical
Cambination as Pre-
dominant Mode
Between 3 .47
Sex. 1 1.07 4,39 £.04
SES: 1 .27 1,10 n.s.
Interaction 1 .07 .27 Nn.s.
Within 56 .24
Total 59 .25
Variable 34. Use of Re-
lational or Relational
Combination as Pre-
dominant Mode
Between 3 .06
Sex 1 .02 .13 n.s.
SES 1 .15 1.13 n.s.
Interaction 1 .02 .13 n.s.
Within 56 .13 '
Total 59 .13
Variable 35. Use of
Thematic or Thematic
Combination as Pre-
dominant Mode ,
Between 3 .15
Sex 1 .15 .98 n.s.
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TABLE 12--Continued

_ Source _ — df __F
SES 1 .15 .98 n.s.
Interaction 1 .15 .98 n.s.

Within 56 .15
Total 59 .15

*Approaches significance at .07 level
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TABLE 13

ANALYSIS OF VARIANCE - TYPE OF PREDOMINANT MODE

Source df MS F P

Variable 26. Use of a
Single Predominant

Mode

Between 3 .33
Sex 1 .02 .09 n.s.
SES 1 .15 .82 n.s.
Interaction 1 .82 4.45 <.04

Within - 56 .18

Total 59 .19

Variable 27. Use of

Multiple Modes :

Between 3 .28
Sex 1 .42 2.87 n.s.*
SES 1 .02 .11 n.s.
Interaction 1 .42 2.87 n.s.*

Within 56 .15

Total 59 .18

*Both approach significance at .09 level

TABLE 14

NUMBER OF CHILDREN USING EACH TYPE
OF PREDOMINANT MODE

Sample Single Double Multiple
Lower SES Boys 9 3 3
Lower SES Girls 12 0 3
Middle SES Boys 14 1 0
Middle SES Girls 10 0 5
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Language Used

The language used during the ofganizational task was recorded"

exactly as the child said it and analyzed for use of labels, specificity,
, and word fluency.

Word fluency, as measured by total number of words used, mean
numbers of words per grouping, and words used with structured group-
ings, was not significantly different for boys and girls or for children
of different socioeconomic status. Girls did tem;i to use more words
than boys did in the structured situation. This difference approached
significance at the .09 level (Table 15).

Although boys and girls did not differ in their use of academically
common labels or in specificity of language, lower and middle SES chil-
dren were definitely different in these behaviors. The middle SES chil-
dren used significantly more (significant at .00001 level) academically
common labels than their lower SES peers. A significantly larger number
( significant at .04 level) of lower SES children used non-specific lan-

guage when explaining why they formed their groupings (Table 15).

Summary of Socioeconomic Status Differences

The first hypothesis for this study was that there were no
significant differences in the organizational patterns used by lower and

middle socioeconomic status children as shown by (a) the way they
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TABLE 15

'ANALYSIS OF VARIANCE - LANGUAGE USED IN PERFORMING TASK

Source df MS F P

Variable 36. Labeling of
Stimulus Items

Between 3 71.00 .
Sex 1 .07 .01 n.s.
SES 1 201.67 24.89 <.00001
Interaction 1 11.27 1.39 n.s.
Within 56 8.10 :
Total 59 11.30
Variable 37. Specificity
of Language
Between 3 .24
Sex 1 .07 .49 n.s.
SES 1 .60 4.42 <.04
Interaction 1 .07 .49 n.s.
Within 56 .14
Total 59 .14
Variable 38. Total Number .
of Words - Part II
Between 3 4,954,91
Sex 1 4,386.15 .62 n.s.
SES 1 206.42 .04 n.s.
Interaction 1 10,218.15 1.44 n.s.
Within 56 7,075.85
Total 59 6,968.00
Variable 39. Mean Number
of Words per Grouping-
Between 3 10.07
Sex 1 2.06 .15 n.s.
SES 1 .48 .04 n.s.
Interaction 1 27 .66 2.08 n.s.
Within 56 13.31
Total 59 13.14
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_Source df MS F P
Variable 40. Number of

Words Used with

Structured Groupings

Between 3 202.86
Sex 1 453.75 2.97 n.s.*
SES 1 22.82 .18 n.s.
Interaction 1 132.02 .87 n.s.

Within - 56 152.58

Total 59

155.13

*Approaches significance at .09 level
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physically organize the stimulus items, (b) the mode they use for
organizing items, and (c) the language used during the organizing task.

It was found that there were no significant differences in the way
the two groups of children physically organized the items or in the modes
they used for organizing. The lower SES children tended to be more
flexible in their use of modes - that is, to use more of the modes for
grouping their items (approached significance at .08 level). While there
was no difference in the number of children in each group who used all
four modes, more of the middle SES children used only one mode for
grouping. {(The subject of flexibility will be discussed further in
Chapter 5.)

The use of multiple and single predominant mode will be reported
in the discussion of sex differences. Lower SES children tended to use
& descriptive predominant mode more often than their lower SES peers
and middle SES children tended to use a categorical predominant mode
more often than the lower SES children. Neither of these differences was
significant, but they suggest the need for further investigation.

There were two significant differences in the language used by
the two groups of children. Middle SES children were able to label a
significantly larger number of the stimulus items than lower SES children
(significant at the .00001 level). A significantly larger number of lower

SES children used non-specific language in telling why the organized

their stimulus items as they did (significant at the .04 level).
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In general, it might be said that the null hypothesis was

accepted in relation to physical organization of items or mode of organiz-
ation. At the time they enter first grade, lower socioeconomic status
children are not significantly different from the middle socioeconomic -
status children in the way they physically organize items, or in the mode
they use for grouping the items. However, they are significantly differ-
ent in their ability to verbalize their organizational behavior as showh

by a lack of common labels and non-specific language.

Summary of Sex Differences

At the beginning of this study it was hypothesized that there is
no significant difference between the organizational patterns used by
boys and girls as shown by (a) the way the stimulus items are organized,
(b) the modes or criteria used for grouping, and (c¢) the language used
during the organizational act.

It was found that, except for the use of singles by middle class
girls, there were no significant differences in the way boys and girls
physically organized the stimulus items. Boys and girls did not use
significantly different modes for grouping items. The tendency for girls
to use the categorical mode to a greater extent than boys, and the boys'
more frequent use of the thematic mode, should be investigated further.
Girls were more likely to use the categorical mode as a predominant

mode, as shown in Tables 12 and 13, Variables 29 and 33. Most of the
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middle SES boys and the lower SES girls used a single predominant |
mode--that is, grouped a majority of their items by one mode. On the
other hand, lower class boys and middle class girls often used a double
or multiple mode. The language used by the boys and girls was not
significantly different.

It might be said that, in general, the null hypothesis was ac-
cepted. The organizational patterns used by boys and girls are not

significantly different at the time they enter first grade.



CHAPTER 5
DESCRIPTION OF ORGANIZATIONAL PATTERNS

This study yielded information which makes it possible to
describe some of the patterns which young children use for organizing
environmental stimuli. The organizational behaviors exhibited by sixty
young children at the time they entered first grade are reported in terms
of criteria used for forming organizational units (modes used), physical
arganization and use of items, and language used as part of the organi-

zational act.

Modes Used for Organizing Items

The criterion for organizing the stimulus items, or the mode
used, was found by asking the child to verbally respond to the question,
"Why are these things together?" for each of his groupings. These verbal
responses were recorded exactly as the child gave them. Each response
was then scored for mode according to the procedure given in Chapter 3.
Over 98 percent of the verbal rea;c,ons given by the children indicated
that the groupings were made on the basis of one of four kinds of criteria
or modes. These modes were: (1) descriptive, (2) categoricai,(3) re-
lational, and (4) thematic.

97
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Bruner et. al. (1966) have suggested that children in the early |
school years tend to use analytic-perceptual differentiation ("descrip-
tive" in this study) and non-analytical responses ('"relational” and
"thematic" in this study) in categorizing environmental stimuli rather
than inferential class names. The developmental studies of Piaget and
Vygotsky would suggest that the catégorical mode would be used less
frequently with children of this age than the descriptive, relational or
thematic modes. The data from this study do not support these studies
on this point (Tables 16 and 17). The categorical mode was used more
often than any of the other modes. Even when the thematic and the
relational modes were considered as one mode, the categorical mode was
still the most frequently used mode.

The categorical mode was used by all but nine children in the
tatal sample. In an attempt to look more closely at the categorical
mode, these groupings were further analyzed. Sixty-six percent of the
items organized by the categorical mode were included in simple cate-
gor;cal groupings--that is, groupings of like items made on the basis of
the item label (for example, "because they are boys"). Twenty-three
percent of all items used in standard groupings were used in these simple
categorical groupings. Thirty of the fifty-one children who used the

categorical mode used simple categorical groupings only.

Twenty-one children formed complex categorical groupings--that

is, groupings of unlike items organized on the basis of membership in a
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TABLE 16

NUMBER OF ITEMS GROUPED BY MODE

Total Number of Percent of Total
Mode Items Grouped Mean Items Items Grouped

by Mode Per Child by Mode
Descriptive 1154 19,23 31
Categorical . '1433 23.88 39
Relational 534 8.90 14,5
Thematic 561 9.35 15.5
Relational-Thematic 1095 18.25 30

TABLE 17

NUMBER OF CHILDREN USING EACH MODE - N = 60

Number of Children Percent of Children

Mode Using Mode Using Mode
Descriptive 8 63-1/
Categorical 51 85
Relational 28 46-2/3
Thematic 26 43-1/3

Relational-Thematic 33 55




100
category. The use of complex categories was not related to sex or

socioeconomic status, as indicated in Table 18.

TABLE 18

NUMBER OF CHILDREN USING COMPLEX
CATEGORICAL GROUPINGS

Lower SES Lower SES Middle Middle
Boys Girls SES Boys SES Girls

6 4 5 [

Three of these children formed hierarchical groupings. One
child formed a grouping which included all the animal stimulus items.
She then pulled to one side a subgroup of five animals that live in Africa.

Another child formed a grouping including all the people but
divided them according to race. One member of each race was paired
with the matching item from the other race. Example:

Negro Man Negro Nurse Negro Boy Negro Baby

o o o o
(o} o (o} (o}

White Man White Nurse White Boy White Baby
She then explained her groupings by saying, "They all go together be-
cause they are people. This row goes together because they are Negro

people and these are white people. These two are both policemen,

these two are nurses (etc., for remainder of the pairs)."
A boy formed a grouping of animals and one of people. He then

divided the animals into jungle and ranch animals and the people into
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people who live on the ranch and people who live in the city. He then
puiled the ranch animals and the people who live on the ranch into an-

other grouping because "they are all things that live on the ranch."

ANIMALS PEOPLE
Jungle Ranch People who People who
Animals Animals live onranch live in city

Things That Live
on the Ranch

. The organizational behavior of the three children just described
is'much like the behavior reported by Inhelder and Piaget (1964) as
Stage III in the formation of the operation of classification. They con-
tend that this stage represents mastery of the classification task for
concrete stimuli. The child at this stage can anticipate both the unions
and the subdivisions when confronted with a group of elements to classi-
fy.. It is reported that Stage III starts to occur around the age of seven
or-eight. It could be expected that three out of sixty first graders might
be:operating at this level.

In Figure 3, which shows the number of children using each mode,

the categorical mode is further divided according to level or type of

grouping.
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Flexibility of Mode

Some children organized all items according to one mode while
other children formed groupings on the basis of all four modes. Some
children were able to chahge mode when requested to do so, while
other children found this difficult or impossible to do. The practice of
organizing by a variety of modes, the ability to move from one mode to
another, was termed flexibility of mode. The practice of organizing in
only one way and the inability to use other modes was termed set or
rigidity of mode. Four scores dealt with these patterns of behavior.
These scores were: (1) number of modes used, (2) use of all four modes,
(3) use of only one mode, and (4) ability to reorganize items differently
on request. Thg number of children using one, two, three, and four
modes is shown in Figure 4. Lower SES children tended to be more
flexible than their middle class peers {approaches significance at .08
level).

The relationship between flexibility and mode is shown in Table
19.,. Number of modes used is negatively correlated with the categorical
mode, but correlates positively with the relational and thematic modes.
Only those children using three and four modes tended to usé the rela-
tional or thematic modes.

In trial b, the children were requested to group the items in a
different way. Thirty-six (60%) of the children did so successfully.

In general, this meant moving into another mode. Most children first
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FIGURE 4. FLEXIBILITY OF MODE--NUMBER OF CHILDREN

USING ONE MODE, TWO MODES, THREE MODES, AND
' FOUR MODES FOR ORGANIZING ITEMS
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TABLE 19

RELATIONSHIP OF FLEXIBILITY TO MODE

Flexibility MODE (Number of Items)

Measure Descriptive Categorical _ Relational Thematic
Number of

Modes Used .003 -.29% «S1%* . 30%
Use of all . )

Four Modes -.07 -.12 .30% .16
Use of Only

One Mode -.11 o43%* -.29% -.30*
Performance .15 .15 . . 29% .36%
on trial b

*Significant at .05 level
**Significant at .01 level
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organized their items by the descriptive or simple categoric;al mode.
When asked to group in another way, they moved to a relational or
thematic mode. The thematic mode was used by only seven children
during the first trial, while fifty of the fifty-one children using the cate-
gorical mode used it during the first trial. Either the descriptive or
categorical mode was the primary mode used. The thematic or relational
mode tended to be the mode used after using the categorical or descrip-
tive mode (Figure 5). This ordering of modes was demonstrated by one
child who groupeci all items in trial a by the descriptive mode, and then
grouped by the categorical mode in trial b. She then asked, "Can I
show you another way they go together?" This time she grouped the
items according to an elaborate theme including all forty-four items.

Moving to a different mode was the way most children met the
request to group the items in a different way. There were two exceptions
ta this strategy. Five children who had grouped all their items in trial a
into simple categorical groupings moved to complex categorical groupings
for their second trial. Since these five children were able to give re-
lational and thematic reasons fo; interviewer-structured groupings in
Part III of the task, they might have used these other modes if more
trials had been given.

The other exception involved three children who grouped all the

items in trial a by the descriptive mode, and then grouped in the second

trial on the basis of different physical attributes.
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Twenty-four children (40% of the total sample) were unable to
organize the items in a different way in trial b. Three of these children
stated that they could not group in another way or that there was no
other way. Fourteen children repeated the groupings made in trial a.
Five children manipulated only during the second trial. Two children
organized the items during trial b on the basis of contrast between pairs
of items.

A socioeconomic difference was observed in the way children
responded, when they were askéd to organize in a different way, and
could not think of another way. Lower SES children usually responded
by saying they could not, or that there was no other way. In contrast,
middle SES children were likely to repeat what they had done during the
first trial.

Success in regrouping items differently in trial b was positively
correlated with the use of the relational and thematic modes, but not
with the descriptive or categorical modes (Table 20). However, success
on trial b was related significantly to the use of complex categorical
groupings (Table 20). Children tended to group in another way by using
the relational or thematic mode or moving to more complex categorical
groupings.

| A look at the protocols of the children who used only one mode

provided some insight into the organizational behavior of children who
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TABLE 20

RELATIONSHIP OF CATEGORICAL LEVELS
TO SUCCESSFUL PERFORMANCE ON TRIAL b

Items used in Level I groupings .21
Items used in Level II groupings - =,01
Items used in Level III groupings | .28%
Items used in Level IV groupings .16
Use of Complex Categories .31%

*Significant at .05 level

lacked flexibility. Five of the eleven qhildren who used only one mode
for grouping their items did simple categorical grouping in one trial and
complex categorical grouping in the other trial. The six remaining chil-
dren presented the greatest evidence of a kind of rigidity or set which
prevented thém from organizing items on more than one basis.

Of these six one-mode children, three grouped by a descriptive
mode and three grouped only in simple categorical groupings. All three
of the categorical children and one of the descriptive children repeated
trial a exactly when asked to gr‘oup the items in a different way. Two
of the descriptive children organized the items in the same way but
gave different physical similarities as their reasons for grouping.

When requested to group the items in another way, these chil-

dren apbeared surprised. They seemed to believe that they had organized
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the items in the "right" and only way, and that should be the end of the
matter. This reaction also occurred with some children who grouped by
both the descriptive and categorical modes during the first trial. A few
children stated that there was no other way to group the items. Most
of the children attempted to meet the reéuest by regrouping the items in
the same way. Middle SES children were more likely to attempt to cope
with the situation than were their lower SES peers. This difference in
coping behavior should be studied further,

The presence of rigidity or set in this group of children was
further demonstrated when the children were presented with interviewer-
structured groupings of three or four items which could only be included
in a grouping on the basis of a thematic or relational mode. When asked
why the items were together, the categorical, one-mode child responded
that they could not be together. For example, "They aren't together be-
cause this one is a dog and the rest are people," or "They are not togethers
‘cause this is an elephant and this is a girl." The descriptive one-mode
children gave some descriptive reason for the grouping. For example,
"They might go together 'cause the boy's shoes and the elephant are the
same color."

There was a tendency toward greater flexibility in the lower SES
group. The range from flexibility to rigidity v&as great within each sex

and each socioeconomic group. While some children organized all items
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by one mode, and many other children used one mode for organizing most
items, fifteen children (25% of the total group) used two, three or four

modes with near equal frequency in organizing their stimulus items.

. Predominant Mode

In previous studies of cognitive style or mode (Wallach and Kogan,
1965; Kagan et al. 1960, '1963; Bruner and Olver, 1963; Witkin et al.
1954), it has been assumed that an individual had a preferred or
predominant style or mode--that he tended to use one mode or style for
organizing most stimuli. In this study the following questions were
raised and examined:

1. Do young children group most of the stimulus items by one
mode? That is, do they exhibit a predom‘inant mode ?

2. If they do exhibit a predominant mode, which mode is used
as the predominant mode most often by these children?

3. Is the use of a certain predominant mode related to other
organizational behaviors ?

It was found that forty-four children (73-1/3% of the group) did
use one predominant mode for organizing their items. This mode was
used for grouping fifty percent or more of the items with no other one
mode being used for grouping forty-five percent of the items. (Procedure

used for determining predominant mode is given in Chapter 3.) These

forty-four children used a single predominant mode.
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Four children grouped their items equally by two modes. They
did one trial by one mode and the other trial by a different mode.

The remaining eleven children (18-1/3% of the group) did not seem
to have a preferred or predominant mode, but moved easily from one mode
to another (multiple mode). Three of these children grouped the items
almost equally by three modes. Seven of these children were four-mode
children..

Vygotsky (1962), Inhelder and Piaget (1964), and Bruner et. al.
€1966) all report grouping behavior in which the child changes from mode
to mode during the grouping task. These researchers have related this
behavior to immaturity. However, nine of the eleven children who used
a multiple mode produced some of the most complex categorical groupings
and the most elaborate thematic groupings of all groupings made. They
were children who displayed confidence in what they were doing. Many
of them appeared to feel free to chénge an item to meet their needs. For
example, one girl picked up the zebra anc_i added him to the grouping in-
cluding the horse and the colt, with the comment, "I know he's really a
zebra, but for now we'll let him be the daddy horse."” Another child added
the dog with the comment, "Now this will be a coyote, a wild dog, so
he can come down from the mountain to get the pigs." They seemed to
work with a flexibility and imagination not found in many of the other

children.
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The categorical mode was used most often as the predominant
mode of those children who used a single predominant mode (Table 21).
The categorical mode was also commonly used in combination with an-
other mode in the double and multiple modes. Five children used a
descriptive-categorical combination and five used a categorical-

thematic combination. One used a categorical-relational mode.

TABLE 21

PREDOMINANT MODES USED

Mode No. of Children N = 59*

Categorical 18
Descriptive 15
Relational

Thematic
Descriptive~-Categorical
Categorical~Thematic
Descriptive-Relational
Categorical-Relational
Descriptive~-Thematic

=N,

*One child did not organize according to mode
The descriptive mode was the second most used mode with fifteen
children using it as the predominant mode. Eight children used descrip-
tive in combination with another mode for a double or multiple mode.
Few children used either the relational or thematic mode as a
predominant mode (Table 21). In no case was either of these the only
mode used. It will be remembered that both these modes tended to be

used in response to the second request to group in a different way.
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The protocols were then studied and correlations were made
between predominant mode and other organizational factors in an attempt
to identify patterns of organizational behavior which were related to
predominant mode. Certain patterns did evolve from this investigation. |
These patterns are reported as follows:

Children Who Used the Categorical Mode as their Predominant

Mode. This group is made up of thirty children (50% of the total sample)
who made frequent use of the categorical mode for grouping items. The
group included eighteen children who used the categorical mode as a
predominant mode and twelve children who used the categorical mode in
combination with another mode for a double or multiple mode.

There were basically three types of "categorical children." The
first type made small groupings of like items and gave their reason for
the groupings in terms of the label for the items. In many cases these
children found it impossible to group the items in a different way. If they
did form other groupings, they were usually made either on the basis of
obvious relationships (for example, mother and baby) or an obvious
verbally-stated physical likeness (for example, "same shirts,” "both
have hair").

The second type of categorical children were all middle class.
Thése four children did one trial on the basis of simple categorical
groupings, and then grouped the items during trial b into complex cate-"

gorical groupings. Would these children have used other modes if
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unlimited trials had been given? Their response to the interviewer-
structured groupings in Part III of the task suggests that they could have
done so.

The third type of categorical children were those who used com-
plex, categorical groupings. These fifteen children grouped more items
in standard groupings, performed more successfully on trial b, and
formed larger groupings than did the other children in the study. Most of
the group did not demonstrate one predominant mode but used multiple
modes and moved easily from mode to mode. However, they made little
use of the descriptive mode (negative correlation r = -.36, significant
at .01 level). Five of the children in this group did elaborate, complex
thematic groupings. The organizational patterns used by these children
suggest a more mature way of grouping, and indicate the direction which
the development of organizational patterns may take.

Children Who Used the Descriptive Mode as their Predominant

Mode. This group is made up of twenty~three children (38% of the total
sample) who used the descriptive mode frequently for organizing items.
Fifteen of these children used the descriptive mode as a single predomi-
nant mode and eight other children used the descriptive mode in combin-
ation with another mode for organizing most of their items. A descriptive
predominant mode was used by more lower SES children than middle SES

children, although the difference was not statistically significant.
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The "descriptive child" made many groupings with a few items in
each grouping. He usually had fewer of the common labels for the stimu-
lus items and was more likely to use non-specific language in giving
reasons for his groupings. In many cases the physical arrangement of
his items was the same as that used by the child who gave simple cate-
gorical reasons, but a descriptive likeness was given as a reason for the
grouping. Could it be that the child grouped on the basis of a prelinguis-
tic understanding of concept and, not having the specific language for
giving his reason, answered instead with an obvious descriptive likeness
between the items?

Children Who Used the Relational Mode as their Predominant

Mode. This group of teﬁ children, who made frequent use of the relational
mode for grouping items, all used several modes for grouping. They
tended to give functional explanations for simple categorical groupings

of like items instead of using the categorical labels.

Children Who Used the Thematic Mode as their Predominant

Mode. This group was made up of eleven children: five who used the
thematic mode as a single predominant mode, five who used a thematic-
categorical combination for grouping most of their items, and one child
who used a descriptive~thematic combinatjon.

These "thematic children" were flexible in their use of modes,

often using all four modes. In no case was the thematic mode the only
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one used. In most cases, the thematic mode was used after the items
had been grouped by other modes. The five children who used the
thematic-categorical combination as their predominant mode used more
complex, categorical groupings, made larger groupings, and used more
words in giving reasons for their groupings than other children in the

study.

Physical Organization of Items

The protocols of the children's grouping behavior were also
studied to answer the questions: (1) How does the child physically
organize his items? (2) How is this physical organization of items re-
lated to the mode or modes used by the child?

In Part II of the task, the child was asked to group the thirty-four
ttems twice on the basis of things that go together or things that belong
together. The child could use the eighty-eight items to form standard
groupings, to form non-standard groupings (singles, error groupings,
repeated groupings), or leave them ungrouped. His grouping behavior
was scored according to the procedure described in Chapter 3. Figure 6
illustrates the mean number of items used in each of the above ways.

The mean number of items used in standard groupings was 61.5,
or. 70 percent of the available stimulus items. No child used every item
possible. The number of items used ranged from thirty-one (35% of the

items) to eighty-seven (99% of the items). This does not include one
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child who found it impossible to form groupings. Standard deviation for
number of items used was 19.64. Although the range was great for the
total group, this range was not related to socioeconomic status or sex.
The same wide range occurred in each group as illustrated by Table 22,

TABLE 22

ITEMS INCLUDED IN STANDARD GROUPINGS*

Lower SES Lower SES Middlie SES Middle SES
Boys Girls Boys Girls

8s 86 87 86

84 84 82 83

83 83 ' 80 76

82 : 80 80 68

80 78 77 67

76 70 76 66

75 70 65 64

74 66 61 62

71 ‘ 47 56 55

69 44 54 54

68 44 48 45

68 37 44 38

61 37 42 37

36 34 35 33

32 34 0 31
Range=53 Range=52 Range=87 Range=55

(52 without
0 score)

*From a possible 88 items

Ungrouped Items
Except for the relatively small huniber of items included in the
non-standard groupings, the remainder of the items were left ungrouped.

Mean number of ungrouped items was twenty or 22.8 percent of the
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available items. Pi_fty-one out of the sixty chﬂdren left one or more
items ungrouped. The wide range in number of items left ungrouped in
each of the groups of children is shown in Table 23.

TABLE 23

NUMBER OF UNGROUPED ITEMS*

- ]
Lower SES Lower SES Middle SES Middle SES
Boys Girls Boys Girls
56 54 88 50
44 51 53 44
27 48 44 33
19 45 40 31
10 44 32 25
& 44 27 22
& 4] ~ 21 20
5 19 9 20
4 18 9 15
4 5 9 14
4 2 7 7
4. 0 5 2
yA 0 4 0
A 0 4 0
o 0 0 0

*From a possible 88 items

Most of these ungrouped items were not used at all in the grouping
task.. In a few cases, the child formed what appeared to be gfoupings,
but: found it impossible to verbalize why he had put the items together.
Could it have been that he was grouping on the basis of a hunch or a pre-
linguistic identification of similarity?

Five of the sixty children became involved in the manipulation of

the items. One child reacted in a random manner, picking the toys up
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and putting them down. He talked with the interviewer about the items,
but did not seem to understand the grouping task. He finally attempted
to meet the interviewer's request by forming piles of animals--not on any
criteria, but simply putting things together. His behavior suggested that -
he did not have the concept that things could be grouped or put into cate-
gories.

Four of the children became involved in "playful" manipulation of
the items during the second trial, and could not be redirected to the task.
Whether the children could have grouped the items in another way if they
bad not become involved in the manipulation is not known. One boy be-
came involved in knocking the items down and picking them up again.
QOne girl formed an elaborate arrangement with great care. Her verbal
reason was "because I.want them like that." These children found the
manipulation and handling of the items more compelling than the task at
hand. Inhelder and Piaget (1964) speak of children who become caught
up in the physical attributes of objects.,

Although the need seemed to be stronger in these children, this
desire to manipulate -——to hold, bend, stack, and in a few cases bite the
items--was identified in most children of this age. After observing this
phenomenon during the early developmental stages of the task, Part I was
redesigned to provide an opportunity for the child to manipulate and be-

come physically acquainted with the items before being requested to
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organize them. At that time it was observed that some children who
seeméd unable to organize the items in any way were able to do so after
a period spent in manipulation. This physical confrontation of the new
item or items seems to be a prevalent method by which the child becomes
acquainted and learns about stimuli which are introduced into his environ-
ment. The permitted manipulation in Part I of the task seemed to satisfy
most of the children, but either the need was stronger in the four childrén
discussed here or they exercised less control in remaining with the task
and thus returned to a preferred activity after organizing the items as re-
quested in trial a. There is also the possibility that, finding they could
nat.meet the interviewer's request to group in a different way, they re-
turned to the manipulation in an attempt to learn or discover something
else.. One child spent some time in picking up an item, putting it with
anather item, then changing items. His behavior suggested problem-

salving behavior.

Non-standard Groupings

Approximately six percent of the items were used in groupings
which did not meet the criteria for standard groupings. These non-
standard groupings included error groupings, singles and repeated group-
ings.

Error Grouping. An error grouping was defined as (a) a grouping

which included items that did not meet the child's verbalized criteria
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for the grouping, (b) a grouping made on the basis of an erroneous
criterion, (c) a grouping made on the basis of contrasts between the items
in the groupings.

Twenty-one children made a total of twenty-nine error groupings.
There was no significant difference on the basis of sex or socioeconomic
status. The number of items used in error grouping did not correlate
signiﬁcsntly with any other variable studied.

Singles. Included in the stimulus items were seven items (rhino,
zebra, lion, giraffe, elephant, dog and goat) which did not have a match-
ing item, and could be grouped only by a thematic, relational, or complex
categorical mode such as animals or zoo animals. Twenty-five children.
attempted to group these items on a basis which was impossible with the
available items. These attempts were scored as singles in this study.
Use of singles is shown in Table 24.

TABLE 24

USE OF SINGLES

Lower SES Lower SES Middle SES Middle SES
Boys Girls Boys Girls

Number of children
using singles 7 4 4 10

Number of singles
used 19 - 21 11 31
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More lower SES boys and middle SES girls used singles than lower SES
girls and middle SES boys. Middle SES girls used a larger number of
singles than any of the other groups.

From observation of the children in the testing situation and study
of the test protocols, it appears that the use of singles is one way that
a child copes with an item which he cannot group. The availability of
items does not allow him to group in the way he is able and he does not
have the ability or skill to group in a way that is perhaps more complex
or more creative, yet he wishes to group, and the single is the result.

Some children simply stated that the item was alone because it
lacked a matching one (for example, "He is by himself because there is
no other elephant” or "Is there another dog to go with him?"). Other
children attempted to explain the aloneness with either a thematic or re-
lational reason. For example: "He is alone because he kicks and none of
the other giraffes will play with him." "She is by herself 'cause she has
to grow more before she can have her baby." "He (the rhino) is all by
his self 'cause his mama she liked the elephant and went away énd left
her little baby." "She really isn't alone 'cause she's got a baby in here.
Her tummy is so fat like that, huh?"

This use of singles or groupings of one seems to be related to the
behavior which Inhelder and Piaget (1964) discuss in the formation of

graphic collections. In this stage there can be no isolated items--all
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items must be classified. If an element is the only one of its kind, it
musf give rise to its own specific singular class. In this study the child
found that he lacked the items to form a simple categorical grouping of
like items and, unable or unwilling to group the item by another mode or
in a more complex way, formed groupings of one. |

Repeated Groupings. The children were given one trial to group

the stimulus items and verbalize the reasons for grouping, and then asked
to group the items in another or different way. If during this second trial
(b), items were placed into the same physical groupings and the same
verbal reasons were given for the groupings as on the first trial (a), it was
scored as a repeated grouping.

The number of items used in repeated groupings was not signifi-
cantly different on the basis of sex or socioeconomic status. However,
when looking at the children who used several items (10 or more) in re-
peated groupings, it is found that two-thirds of this group are from the
middle class. The behavior occurs most often in middle class girls. Six
children, all from the middle class sample, repeated their first trial (a)
exactly during their second trial. Four other children, three of whom were
from the middle class sample, made the same physical arrangement for
trial b, but gave different verbal reasons for their groupings. Perhaps
the second set of groupings were actually made on the same basis as the

first, but these children were more adept at meeting the tester's request.
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The number of items used in repeated groupings correlated with:
cateéorical predominate mode (r = .35, significant at .05 level), simple
categories with categorical labels (r = .28, significant at .05 level),
and performance on trial b (r = .32, significant at .05 level). These
correlations indicate that the child who used repeated groupings a number
of times used simple categorical groupings and did not see an alternative

basis for grouping.

Relationship of Successful Grouping to Other Grouping Behavior

Whether a child placed most of his items into standard groupings
or left large numbers of items ungrouped was related to a number of other
behaviors which seem to indicate a mature vs. an immature pattern of
organization (Table 25). The child who was successful in grouping most
of his items formed more groupings with a larger number of items in each
grouping. He was likely to use three or four modes for grouping his
items. Large numbers of his items were usually organized by the thematic
and categorical modes with some complex or high-level categories. He
also used more words when verbélizing why he organized the items than
the children who had less success in grouping items. On the other hand,
the child who left a large number of items ungrouped, formed fewer group-
ings and each of these groupings contained a few items. He tended not to
organize on a categorical basis, rarely using complex categorical group-

ings or the thematic mode. His groupings were usually formed on the
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TABLE 25

CORRELATION OF ITEMS USED IN STANDARD GROUPINGS AND
UNGROUPED ITEMS WITH OTHER GROUPING BEHAVIORS

Items Used in

Standard Ungrouped
Groupings Items
Number of groupings .58% -.49%
Size of grouping .32% -.62%
Number of modes used .31%* -.21
Descriptive mode
(A) number of items grouped
by mode .26% ' -.16
(B) use of mode at least once .05 .15
Categorical mode '
(A) number of items grouped
by mode .26% -.33*%
(B) use of mode at least once .21 -.26%
(C) simple categories .02 -.14
(D) complex categories .44% .A4l%*
Relational mode
(A) number of items grouped
by mode .20 -.11
(B) use of mode at least once .15 -.03
Thematic mode
(A) number of items grouped
by mode «35% -,33*%
(B) use of mode at least once .36%* -.34%
Language used
() labeling .00 .02
(B) specificity (lack of) .01 .01
(C) total number of words .51* -, 42%
(D) mean words per grouping .33% -.32%
(E) words with structured :
grouping .22 -.25

*Significant at .05 level
**Significant at .01 level
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basis of obvious physical attributes, such as color, or an obvious
relational basis, such as mother and baby. Often he formed groupings
which could have been made on the basis of simple categories, but gave
descriptive verbal reasons for his groupings or, as in the case of five

children, found it impossible to verbalize his reasons for grouping.

The Relationship of Size and Number of Groupings to Mode

The total group of sixty children formed 1270 standard groupings
ar an average of 21.17 groupings per child. Of these groupings, 78 per-
cent were made up of two items. This tendency to form pairs is in agree-
ment with Olver (Bruner et. al., 1966), who reported that the average
m.tmbel" of items in the group of a six~year-old was close to a pair. The
mean size of the standard grouping in this study was 3.15 items with a
standard deviation of 1.80. The mean size of all organizational units
was 2.10. (The singles and ungrouped items were considered as units
af one.)

In his work dealing with categorization, Gardner (1953) refers to
"broad categorizers" who form a large number of groups with a small
number of items in each group and "narrow categorizers" who form a
small number of groups with several items in each group. In this study,
size of groupin§ (number of items in grouping) and number of groupings
were negatively correlated (r = .38). (The presence of ungrouped items

and non-standard groupings rules out the possibility that this negative
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relationship is solely due to the availability of items.)

In the present study individuals tended not to be broad or narrow
categorizers, but varied the size and number of groupings according to
the mode being used at the time. Children using all four modes tended
to vary size and number of groupings according to the mode being used at
the time. This relationship between "category width" and mode is illus-
trated by the correlations shown in Table 26.

The use of a few groupings with several items in each grouping
was related to the use of the thematic and categorical modes, especially
complex categorical groupings with or without categorical labels. Group-
ings of many items are negatively correlated with the descriptive mode
and are not significantly correlated with the relational mode.

On the other hand, the use of a large number of groupings with a
few items each is positively correlated with the use of the descriptive
and relational modes and negatively correlated with categorical as a pre-
dominant mode. The use of small groupings is not significantly related
to the thematic mode.

Here again, we have a suggestion of a more mature vs. an im-
mature pattern of organization. The children who organized a majority of
their items into large groupings tended to use the high-level categorical
anﬂ thematic modes while the children who used small groupings made

greater use of the descriptive or relational modes or use simple
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CORRELATIONS SHOWING THE RELATIONSHIP BETWEEN (1)

GROUPING SIZE AND NUMBER AND (2) MODE

OF ORGANIZATION

Size of Organi~ Size of -
Number of zational - Standard
Grouping Unit Grouping_
Descriptive
Use of mode .27 -.30%* -.23
Items grouped by mode . 46%** -.05 -.20
Use as predominant mode .28% -.10 ~-.18
Categorical
Use of mode .19 »05 -.04
Items grouped by mode -.17 o S2%* < 36%*
Use as predominant mode ~.37%* .16 .22
Categorical level III -.10 .46%* .44k
Categorical level IV -.23 «S1%% . 48%*
Use of complex categories -.14 . 58%*% A2%%
Relational
Use of mode . 25% -.11 -.10
Items grouped by mode «25% -.10 -,.07
Used as predominant mode .11 -.09 .01
Thematic
Use of mode .13 .20 26%*
Items grouped by mode .07 «32% .27*
Use as predominant mode .02 .15 .08

*Significant at the .05 level
**Significant at the .01 level
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categorical groupings. Olver (Bruner et. al., 1966) found that larger
groupings are used more.often by older children. In that study, size

of grouping was positively related to the age of the child.

Language Used

. The language used by the child during the organizational task was
also studied. The protocol of each child was scored for language as
described in Chapter 3. The resulting scores were:

1. A labeling score indicating the numbers of stimulus items for
which the child produced academically common labels.

2. A specificity rating based on the work of Bernstein (196‘0,
1961).

3. A word fluency score indicating the total number of words
used in giving reasons for groupings in Part II of the task.

4, A word fluency score indicating the mean number of words
used with each grouping.

5. A word fluency score indicating the number of words used by
the child in telling why items in interviewer-structured groupings were

together (Part III of the task).

Relationship Between Language Scores
The three word fluency scores correlated significantly with each

other, but were not significantly related to labeling or specificity of
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language (Table 27). It will be recalled that non-specific language was
identified as language which did not convey the message by words alone
but was dependent upon physical reference to the stimuli being discussed
by pointing or acting out of an action. There was a significant negative
relationship between the labeling score and the specificity rating (r =.27,
significant at .05 level). In view of the fact that in the specificity
rating scale a low number (1) indicated the higher degree of language |
specificity, this negative relationship meant that those children who used
non-specific language in giving reasons for their groupings in Part II of
the task tended to be children who labeled the fewest number of items in
Part I of the task. This correlation would suggest that the use of non-

specific language and lack of labels are both related to general language

deficiency.
TABLE 27
CORRELATIONS OF LANGUAGE SCORES
Words
Mean with
Total Words  Struc-
Non- No. Re- tured
Label- speci- of group- Group-
ing ficity Words ing ings
Labeling
Non-specificity -27.00%*
thal No. of Words .07 ".12
Mean Words per '
Grouping .01 .04 JTT**%
Words Used with Struc-
tured Groupings .11 -.08 .26% . 37 %%

*Significant at .05 level
**Significant at .01 level
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Both the ability to produce common labels and the use of
non-specific language in giving criteria for grouping were related to
socioeconomic status. Middle SES children labeled a significantly
greater number of stimulus items (significant at .01 level) than their
loWer SES peers. A significantly larger number of lower SES children
used non-specific language (significant at .04 level). Eighty percent
of the children who consistently used non-specific language were from
the lower SES group. While non-specific language appeared to be a
lower class characteristic, it was common to only a part of the lower SES
group. The language of seventy-three percent of the lower SES children
was rated as specific,

All the middle SES children produced the common labels for 75
percent or more of the stimulus items. Twenty-one (70%) of the lower
SES children produced labels for 75 percent or more of the items. However,
" the range in labeling scores was greater for the lower SES children as
shown in Figure 7. While the lower SES children as a group were signifi-
cantly different from their middle class peers in labeling ability (signifi-
cant at .01 level), only nine lower SES children were lower than any
middle SES child.

The social class differences in language found in this study are
in agreement with the findings of Sigel, Anderson, and Shapiro (1966),

and Sigel and McBane (1967 ) who reported class differences in the use
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of language in classification tasks, especially in the ability to label
familiar material. The identification of the use of non-specific language
by lower SES children supports the studies of Bernstein (1960, 1961),

Hess and Bear (1968), and Brody (1969).

Relationship of Labeling and Language Specificity to Mode

A relationship between the mode used for organizing items and
language deficit, as demonstrated by non-specific language and lack of
common labels, was found. Children who consistently used non-specific
language rarely used the categorical mode for organizing their items as
shown by a correlation of -.28 (significant at .05 level) between non-
specificity and number of items grouped by the categorical mode, and a
correlation of -.29 (significant at .05 level) between non-specificity
and use of the categorical mode as a predominant mode (Table 28).
Children with language deficits tended to make frequent use of the des-
criptive mode for organizing items as indicated by the correlation of
-. 34 (significant at .05 level) between labeling and use of the descrip-
tive mode as a predominant mode (Table 28).

These children often combined items in the same way as the
children who organized items into simple categorical groupings. However,
they gave reasons in terms of a desériptive physical likeness. For ex-
ample, the cows would be grouped with the explanation, "because they

have spots," yet other spotted items would not be included in the



TABLE 28

136

CORRELATION OF LABELING AND NON-SPECIFICITY WITH MODE

Non-specific

Labeling Language

Descriptive Mode

Items grouped by mode -.24 .21

Use of mode at least once -.23 .25

Use as predominant mode -, 34* .15
Categorical Mode

Items grouped by mode .19 -.28%

Use of mode at least once -.06 -.19

Use.as predominant mode .24 -, 29%
Relational Mode

Items grouped by mode .17 -.08

Use.of mode at least once -.01 .12

Use as predominant mode .18 -.15
Thematic Mode

Items grouped by mode -.09 .17

Use of mode at least once .03 .15

Use as predominant mode ~.14 .19

*Significant at .05 level

grouping. Might these children have been organizing items on some pre-

linguistic idea of category, but lacking the categorical label, gave their

reason for the grouping in terms of perceptual likeness? If so, does this

lack of sufficient language prevent the children from moving into cate-

gorical or conceptual organization? Could this have been an important

factor in the reported findings that lower class children in the middle

grades do not use abstract, class-naming reasons for grouping stimuli

(Deutsch, 1965; John, 1963; Wei, 1966)?
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Word Fluency

Three scores were indicators of word fluency in this study:
(1) total number of words used in giving reasons for the groupings in
Part II of the task, (2) mean number of words used per grouping, and
(3) number of words used in explaining interviewer-structured groupings.

The differences in the word fluency scores of lower SES and middle
SES children were not significant. Neither were these scores significantly
different for boys and girls.. However, the range for each group Was great
as shown in Table 29,

TABLE 23

RANGE OF WORD FLUENCY SCORES

Greatest - Least

Number Number

Used Used Range
Total words used 395.00 12.00 283.00
X words per grouping 17.18 1.54 15.64
Words with structured grouping 40.00 6.00 34.00

It was found that the word fluency scores were related to the mode
or modes used for organizing items. Flexibility of mode was correlated
with the number of words used (r = .50, significant at .01 level) and
mean number of words per grouping (r = .37, significant at .01 level).
Children who used three or four modes for organizing items used a greater
number of words in describing their groupings than children using fewer

modes.
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Use of the descriptive mode of organization was positively
related with total number of words used, but was n;at signiﬂcantly re-
lated to mean number of words used per grouping (Table 30). It will be
recalled that the descriptive mode was related to number of groupings
(r = .46, siénificant at .01 level). These groupings were usually made
up of a few items. The number of words used for each descriptive group-
ing was no greater than the nurﬁber of words was needed to give reasons
for the numerous small groupings commonly organized by the descriptive
mode.
Organizing items by the categorical mode was negatively corre-

lated with total number of words used for giving reasons for groupings
(r =,36, significant at .01 level). This relationship to total words used
existed with both simple and complex categorical groupings (r = .27,
significant at .05 level). When mean number of words per grouping was
used as the language measure, a negative correlation with the use of
simple categorical groupings remained (r =-.36, significant at .01 level).
However, the relationship to complex categorical groupings was no longer
significant., This would suggest that the negative relationship between
total number of words used and complex groupings occurred because such
groupings tend to be made up of many items and are, therefore, fewer in
nﬁmber. Fewer groupings require fewer words, thus a smaller total number

of words. The number of words used with each grouping was not different

from the number of words used with groupings formed by other modes.
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TABLE 30

CORRELATIONS BETWEEN WORD FLUENCY AND MODE

Total No. Mean Words Words Used with
of Words __ Per Grouping _ Structured Group

Descriptive Mode

Items grouped by mode 37%% .12 -.12
Use of mode at least
once L27% .12 -.15
Use as predominant
‘mode .18 .05 .08
Categorical Mode
Items grouped by mode ~-.36%%* -.23 .11
Use of mode at least
once -.21 -.26%* -.10
Use as predominant
mode -.43** ~-.18 .22
Simple categories :
(Level II) -.27% -.36%* -.17
Complex categories
(Level IV) -.27* -.07 .26%
Relational Mode
Items grouped by mode . 39%* .26%* .13
Use of mode at least
once . 46%* o 37 %% .32
Use as predominant .
mode .14 .00 -.06
Thematic Mode
Items grouped by mode .24 «32% .18
Use of mode at least
once 4 3%* J45%* . 38%*
Use as predominant
mode JA1 .19 .06

*Significant at .05 level
**Significant at .01 level
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The negative correlation between simple categorical groupings
and mean number of words per grouping (r = -.36, significant at .01 level)
indicates that a minimum number of words was used in giving reasons for
simple categorical groupings. Most of these reasons were given in terms
of the item or group label. Could it be that the availability of the specific
label made it possible for the child to give his reason in a very few words?
Reasons for the complex categorical groupings were also given in terms
of the specific categorical label. However, these reasons tended to in-
clude additional information which clarified or elaborated the reason.

All word fluency scores are positively correlated to the relational
and thematic modes (Table 30). This indicates that the child who uses
the relational or thematic modes tends to use more words in giving
reasons for his grouping.

Number of words used with interviewer-structured groupings was
taken from a different part of the task, and is therefore the language score
most independent of the modes used by the child. A high fluency score by
this measure is positively correlated to use of complex categorical group-
ings (r = .26, significant at .05 level), use of relational mode (r = .32,
significant at .05 level), and use of the thematic mode (r = .38, signifi-
cant at .01 level). Is this high fluency score another of the patterns of

behavior which occur in relation to more mature cognitive functioning?
While word fluency was related to mode, these relationships were

congruent with different factors. The relationship of word fluency to the
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descriptive mode appeared to be due to the practice of forming many
small groupings by this mode. The high fluency scores found with rela-

- tional and thematic groupings were a results of descriptive elaborative
language, and imaginative thematic content. On the other hand, the use
of abstract class names to designate categorical groupings resulted in the
use of fewer words. These findings suggest that number of words per

utterance is probably a poor index of language maturity.

The Role of Plan in Organizing

An observed factor in the child's organizing process was the role
played by a plan. The behavior of many children suggested that the
items were simply put together -~perhaps by some observable likeness.
After the interviewer asked why the items were together, the child ap-
peared to observe the grouped items and verbalize why they could be
together. He made no attempt to add other items which could have been
included according to his verbalized criteria. His reason appeared to
have been formulated after the grouping was made.

On the other hand, a group of children appeared to formulate a
plan, and then organize the items according to that plan. A few children
verbalized their actions as they organized. In these cases it was possible
to.observe as the child surveyed the items, formulated a plan, and then
chose or discarded items to meet his established criteria. Some children

held to their plan once it was established, often changing items to meet
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the criteria. Other children revised the plan to make use of certain
items.

One child demonstrated this use of theme in her second trial.
She surveyed the items, then announced, "Oh, I know, this time it's a -

hospital story." She then narrated as she chose items to fit the story.
Doctors were operating on patients, nurses were caring for people, the
boys and girls were asleep in the "children's part," and the policemen
were bringing in accident victims. Then babies were at one side "wait-
ing to be born." She picked up the one remaining man and studied a
moment, then placed him with, "Oh, he's waiting for his wife to have a
baby." When all the people were included, she surveyed the ungrouped
animals, then scooped them to one side with, "These don't worry about
the hospital 'cause they're home safe on the ranch."

Many children started with a plan and then discarded or changed
it as they grouped. In some cases they appeared to forget the original
plan. Does this suggest that the ability to formulate a plan, and then
hold it in mind while grouping, represent a developmental step toward
cognitive maturity? The ability to formulate a plan of operation, then

hold it in mind while performing that operation, is one of the cognitive

skills which should be researched further.
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Summary of the Organizational Patterns Used

Consideration and study of the organizational behaviors of the
sixty children involved in this study indicated that there are certain
patterns of organizational behavior which are common to numbers of chil-
dren at the time they enter first grade. The variety of behaviors withiﬁ
some of these patterns suggested an immature to more mature range of
intellectual functioning, and may be indicative of a developmental se-
quence of these behaviors. This range within patterns was demonstrated
by the extent to which a child used a plan for grouping, whether or not
he used all the available items, and the degree of complexity, abstract~
ness, or elaboration found in his groupings. Other behaviors, such as
degree of flexibility, did not appear to be developmental in nature, but
seemed to be more in the nature of individual differences in cognitive
functioning.

This study did not support the concept of a cognitive style or
preferred mode at this age. Rather it appeared that children are developing
skills for organizing stimuli according to different modes or criteria con-
cur;ently. Some children were able to use many modes equally well, and
a high level of functioning in one mode often indicated the same complex
level of organization in another mode. qu example, complex categorical

grouping occurred with elaborate thematic groupings.
Unwillingness or inability to use a variety of modes often occurred

in the child who believed that there was one right way to organize and no
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other. The fact that this behavior occurred in relation to simple, but not
to complex grouping behaviors, would suggest that lack of flexibility
has an inhibiting influence on the development of organizational skills.
The major difference found between lower and middle SES children was
the difference in language used in giving reasons for groupings. This was
in contrast to the finding that the two groups were not significantly differ-
ent in the way they physically organized the stimulus items or in the
criteria they used for placing items into groupings.

Language inadequacy, as demonstrated by a lack of common
labels for items and the use of non-specific language which did not com-
municate by words alone but required the use of non-verbal pointing and
gesturing, was found almost exclusively in lower SES children. This lan-
guage inadequacy was found to be positively related to simple grouping
on the basis of obvious perceptual likeness between items, and to be
negatively related to the use of the categorical mode. The relationships
suggest that the availability of specific language, such as labels, facili-
tates the development of the skills needed for categorization and is neces-
sary for growth toward abstraction. The fact that many lower SES children
do not have this specific language suggests the possibility that language
inadequacy may prevent them from developing the skills needed for cate-
gorical or conceptual organization, and m?-xy lead to socioeconomic differ-

ences in the organizational skills of older children.
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This study indicated that, in general, the patterns of behavior
which lower SES children used for organizing environmental stimuli at the
time they entered first grade were not different from the organizational
patterns used by their middle-class peers. Neither were the organiza- -
tional patterns used by boys generally different from those used by girls
at the time the children entered school. However, within each group of
children there were a variety of behaviors which suggested a wide range
of organizational skills and abilities. The behaviors of each child as he |
attempted to order or organize the stimulus items presented in the task
demonstrated patterns of behavior which are common to all young children.
At the same time, the behavior of each child demonstrated the individual-

ity which each person brings to the task of organizing his world.



CHAPTER 6

SUMMARY AND IMPLICATIONS OF STUDY

Throughout his lifetime the individual is constantly receiving
stimuli from his environment. If he is to make use of these stimuli--to
understand the experience, to relate it to what is known, or to retrieve
it for later use~--he must acquire some system or set of behavioral
patterns for sorting and organizing these incoming stimuli. The process
by which the individual attempts to sort and organize environmental
stimuli has often been a subject of investigation in the attempt to under-
stand and describe cognitive or intellectual development.

The assumption of a developing intellectual structure made up of
(1) codified past experience and (2) some type of system for receiving
and selecting new stimuli, retrieving related past experience, producing
new combinations, incorporating the new with the old, and making the
new codified experience a part of cognitive structure is proposed by Piaget,
Vygotsky, Hebb, Ausubel, and Bruner. Piaget's studies and those studies
inspired by his work, Bruner's studies of equivalence, and some studies
of cognitive style, have used different experimental approaches to the
investigation of the developmental nature of the cognitive patterns by
which an individual organizes environmental stimuli and the

146
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demonstration of individual differences in the use of these patterns.

This study was undertaken in an attempt to explore and identify
patterns of organizational behavior used by young children at the time
they enter first grade. Within this study the terms, organizational pat-
terns and patterns of organizational behavior, are used to identify the sets
of behaviors in which the child engages for the purpose of sorting and
organizing environmental stimuli., Three facets of organizational behaQior
were studied: (1) the way children physically organize stimulus items,
('2) the criteria or modes children use for organizing stimulus items, and
('3) the language used by children during the act of organizing the stimulus

items..

Purposes

The purposes of the study were: (1) the identification of possible
differences in the organizational patterns used by children from different
socioeconomic neighborhoods, (2) the identification of possible differ-
ences in the organizational patterns used by boys and by girls, and
(3) the. identification and description of crganizational patterns which are

common to children at the time they enter first grade.

Sample

The sample studied was made up of sixty children selected ran-

domly from the boys and girls entering first grade in two Tucson District
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No. 1 schools located in neighborhoods of different socioeconomic

status,

Lower SES Group. Group A was made up of fifteen boys and

fifteen girls chosen randomly from all the boys and all the girls entering"
first grade in a school which was designated by the federal government

as eligible for ESEA Title I funds. The group's age range at the time of
testing was five years nine months to six years ten months. The group,
like the representative population, was ethnically and racially mixed.

The majority of the children were either Mexican-American or Negro, but
the group also included one Anglo, two American Indian, and two Chinese-
American children.

Middle SES Group. Group B was made up of fifteen boys and

fifteen girls randomly chosen from all the boys and all the girls entering
first grade in a school locited in a neighborhood near the edge of the city,
which is made up of comparatively new homes in the $20,000 to $30,000
bracket. The age range of the group at the time of testing was five years
ten months to six years eight months. The group was predominately Anglo-
American, but included one Negro, and three Mexican~-American children.
Boys. Group C was formed by combining the fifteen boys in Group
A with the fifteen boys in Group B; thus making a group of thirty boys.
Girls. Group D was formed by combining the fifteen girls in Group

A with the fifteen girls in Group B; thus making a group of thirty girls.
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Method of Investigation

Collection of Data

During the first four weeks of the school year, a Piaget-inspired
intellectual task was administered to each of the sixty children in the
sample. Each child was tested individually by a team made up of an
interviewer and a recorder. Forty-four rubber toy animals and people were
the stimulus items for the task.

First the toys were presented to the child with the invitation to
look and handle. He was then requested to identify as many items as
possible by name or label. The items were then pulled to one end of the
table and the child was requested to organize the items by putting things
together "that go or belong together.” When the child indicated that he
had completed grouping the items, he was asked why the items in each
grouping belonged together. The child's exact response was recorded.
Then the items were again pulled to the end of the table, and the child
was requested to organize the items in "another way" or a "different way."
Again, the child's exact physical and verbal response was recorded. In
the last part of the task, the child was asked to respond to interviewer-

constructed groupings.

Scoring and Analysis of Data
The protocol of each child's performance was analyzed and scored

in terms of (1) physical organization of items, (2) modes or criteria used






