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ABSTRACT

The purposes of this study were: (1) to determine whether socio-
economic status (SES) or verbal ability (VA) exerts the greater
influence on the child's performance of Piagetian tasks in grades K-4;
(2) to devise an instrument to measure the level of a child's cognitive
development which does not depend on verbal ability alone; (3) to adapt
materials which may be constructed easily and used by teachers in the
classroom to assess the child's level of intellectual develiopment.

Over 600 children in grades X-4 were rated for SES level and VA
and a sample of 160 Ss drawn. The criteria for selection were middle
and low SES subjectz matched for upper and lower VA at each grade
level K-4 with equal numbers of boys and girls. The two schools were
rurally oriented aund located in southwestern Pennsylvania.

A battery of Piagetian tasks was administered to each subject
individually. Special data sheets, devised especially for this study,
were used to insure uniformity in testing. Concrete materials were
used throughout to minimize or eliminate the need for ianguage on the
part of the subject.

SES was found to be a negligible variable. VA was the much
stronger discriminating variable. Main effects for grade and verbal
ability were found for all but one task. By the fourth grade all
groups were performing at comparable levels regardless of social class
factors, verbal ability, or sex. No main effects or higher order inter-
actions were found in connection with sex. The findings support the
Piagetian position that culture, schooling, and language have only a
limited effect on intellectual development. ‘
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CHAPTER I
INTRODUCTION

The renewed emphasis on education has brought about a critical
appraisal of the variables that influence intellectual development as
it relates to learning. One of the most important problems facing
educators today is an understanding of how to promote the intellectual
development of each child. The children most in need of help are to be
found among the lower socioeconomic status (SES) levels. Educationally,
national attention has been turned to the intellectual development of
the low SES or culturally deprived child in an effort to break the cir-
cle of poverty and help each child become a functioning, productive
member of society.

The impact of SES level on intellectual development

The effects of SES level in relation to intellectual development
have been studied by several researchers with results generally favor-
ing the middle and upper class child. The lower SES child from a cul~-
turally deprived environment has been found to have a deficit in
cognitive or intellectual development.

Deutsch (1963) pointed ouc that the crowded living conditions
among the poor severely inhibits the cognitive development of the
young child. This type of highly restrictive environment fails to
provide the necessary stimulation conducive to intellectual develop-
ment. These children were also found to have poorer and less system-
atic ways of ordering and sequencing stimuli deemed important to
cognitive growth. Deutsch (1965) found what he called "cumulative
deficit phenomena'" in language associated with low SES children which
occurred during the first five years of life and grew increasingly
greater as the children progressed through school. He found a reduced
ability to handle syntax and a hesitancy to communicate across class
lines as is required in oral classroom presentations. Since language
cannot be used as an elaborating form of communication, school loses
much of its socializing and teaching capacity, regardless of the con-
tent, becausge the majority of these children have no motivation for
learning abilities and strategies required by the school situation.

As a result, the negative properties associated with lower class and
minority group status are reinforced, and language for these children
is restricted to communication with children from their own SES level,
an observation made in detail by Hollingshead iu Elmtown's Youth.

John (1963) in his study of the intellectual development of slum
children concluded that the middle class child has an advantage over
lower class children in tasks requiring language facility. The devel-
opment of abstract, integrative language seems to be hampered by 1iv-
ing conditions of lower class children. Opportunities for improving
language and the use of categorization are far less prevalent for the
lower class.
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Blank and Solomon's (1968) study of the effects of a tutorial lan-
guage program concluded that there is less feedback to the child in
intellectual development of the young child, particularly as it relates
to the development of language.

Hunt (1963) studied the impact of crowded living conditions on
the intellectual development of children and concluded that retarda-
tion and apathy on the part of the child resulted from such living
conditions. He summarized that during the first year of life the
infant from the low SES family may get the normal amount of stimulation,
but when he begins to move about by himself, he is likely to get into
the way of adults who will restrict his movements and very possibly take
punitive action against him. By the time the child is three years old,
his continuous questioning is likely to bring more severe rebuffs and

little or no response to his verbal activities. This kind of environ-
lectual development should be progressing at an optimal rate.

Bruner (1961) stated that "not only does early deprivation rob
the organism of the opportunity to construct models of the environment,
but it also prevents the development of efficient strategies for eval-
‘uating information''.

The conclusion drawn from a considerable body of literature on

advantage lies with the middle and upper class child. These children
arrive at school prepared to cope with the environment, while the

lower class child is ill prepared to meet the demands the school places
upon him.

Research into critical periods for maximal development have been
studied in considerable detail over the years. Piaget's theory pro-
vides a sound basis for determining the stage of a child's intellec-
tual development and provides procedures to further his development.

Iheoretical background of the study

In Piagetian theory the concept of intelligence is viewed as a
form of adaptation resulting from continuous interaction between the
individual and his environment. Adaptation involves the related proc-
esses of assimilation and accommodation. The child assimilates infor-
mation from the environment through his interaction with it and the
information is accommodated within the framework of the existing cog-~
nitive structure. New information produces temporary disequilibrium
in the organism until it is integrated into the cognitive structure.
Each assimilation and accommodation of new information into the cog-
nitive structure results in a higher level of cognitive functioning.
The equilibration process serves as a unifying function because it
provides a continuity which underlies all of the developmental

2 .
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processes and provides a new starting point for still higher levels of
cognitive development.

The child, during his formative years, carries out innumerable
activities which involve space, matter, causality, time, and as he
assimilates and accommodates new information from the regularities of
his world, old ideas are challenged, changed, and increasingly more
complex cognitive structures are formed.

The four factors which influence intellectual development are:
maturation, experience, social transmission, and equilibration. These
four factors may influence the appearance of periods in Piagetian
theory, but not the order of their appearance. (Ripple and Rockcastle,
1964).

According to Piaget (1966) intellectual development proceeds
through invariant stages. Intelligence is categorized into two main
periods which include the sensori-motor period extending from birth
to 2 years and conceptual intelligence extending from 2 years to matu-
rity. The period of conceptual intelligence is further subdivided into
pre-conceptual thought (2-4 years), intuitive thought (4-7 years), con-
crete operational thought (7-11 years), and formal operational thought
(11-15 years). Concrete operational thought is heralded by the child's
ability to conserve certain properties such as mass, weight, quantity,
number, distance, length, area, etc., which remain invariant over
irrelevant transformations. In Piagetian theory, conservation is a
necessary condition for all. subsequent rational activity.

Piaget postulates that for every logical structure there is a
corresponding psychological structure. Logical structures subsume
intellectual development and are the sine qua non of Piaget's genetic
epistemology. The theory alsc incorporates the idea that the child
must actively engage himself with his environment for any intellectual
development to take place. Logical thought develops as a result of
the individual's intraction with his environment. Logical thought is
based on logical operations which constitite the rational means by
which the individual manipulates content. It is by means of logical
operations that relationships are established and ordered into prin-
ciples which makes the later abstract formal operations possible.
Foresight and hindsight are both brought into play in mental processes.
Operations are means by which the individual transforms information
about the real world in such a manner that it may be organized and
used selectively to solve problems., Operations are viewed by Piaget
as the essence of knowledge. Actions that can be carried out directly
in the manipulation of objects are called concrete operations. Actions
carried out internally where propositions or categories are used are
called formal operations.

The four properties of logical thought distinguished by Piaget in
the concrete operational period include (1) combinativity or additive
composition where elements can be combined to make a class; (2)

, 9



identity operation as when a child is asked to compare, contrast, or
asive an example of something; (3) associativity as when elements can
be put together in different ways to achieve the same results; (4)
reversibility which is the ability to reverse thought and return to
the original starting point. At the level of concrete operations
these operations are based on the logic of classes and relations and
provide a means for structuring the immediate present into a coherent
whole consonant with the past.

Social transmission and intellectual development

Social transmission, one of the four factors involved in intel-
lectual development, includes culture, language, and education.
Cultural milieu and language are considered to exert considerable
influence on intellectual develop-ent and recent research has centered
on specific aspects of the child's cultural environment and verbal
ability in relation to performance on Piagetian tasks. The influence
of SES has also been investigated and as noted the findings favor the
upper class child. The research of John (1963) and Deutsch (1965), for
example, reports the early arrest of intellectual development in the
culturally deprived. The issue in this area currently rests with the
question of which factor, SES level or verbal ability, exerts the most
pronounced influence upon the developmental lag of the culturally
deprived. Some part of mental retardation, previously attributed to
genetic and physiological causes, is now known to stem from cultural
deprivation. A second issue is the influence of verbal ability in
conjunction with SES, both of which have been found to interrelate
with logical operations ability. Gordon (1965) found in reviewing
characteristics of socially disadvantaged that white children are
generally superior to nonwhites in language ability and the use of
abstractions which introduces the possibility of racial differences.

While Piaget has admitted that many variables influence the
chronological age at which a given stage of functioning dcminates, he
has done little research to determine the effects of these factors upon
the acquisition of conservation. The conventional indices of intel-
ligence in relation to performance of Piagetian tasks have been
studied by some investigators and still others have studied the effects
of culture and SES, but there is no single study at present that com-
bines SES, verbal ability, and grade level in the attempt to determine
which factor, SES or verbal ability, carries the most weight in intel-
lectual development in relation to performance of Piagetian tasks.

Elkind (1968) observes with respect to Piaget's invariant stage
formulation that, "Indeed, not only inner-city children. but all chil-
dren in bush Africa, Hong Kong, and Appalachia attain concrete opera-
tions at about the same age as middle class children in Geneva or
Boston". It is the purpose of this study to investigate the differ-
ences found in cognitive functioning at different SES levels, verbal
ability, and grade levels with respect to their impact on performance
of Piagetian tasks. The relationship of sex to performance of
Piagetian tasks, SES, and verbal ability will also be explored.

4 .
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CHAPTER II

REVIEW OF RELEVANT LITERATURE

Studies dealing with social transmission may be grouped under
three main categories: socioeconomic levels, cultural milieus, and

verbal ability. A fourth section on general methodology is included
to provide background for Piagetian tasks,

Socioeconomic levels

Almy, Chittenden, and Miller (1967) investigated the validity of
the stages postulated by Piaget by means of longitudinal and cross-
sectional studies. They sought to establish the relationship between
performance on Piagetian tasks and mental ability as measured by tra-
ditional tests and academic achievement. The role of experience was
studied by drawing the population from two diverse backgrounds of
middle and lower class children both with urban residence. Grade
levels studied were K-2., The materials used were blocks of two dif-
ferent colors for number conservation, containers of water for conser-
vation of continuous substance, and water and various floating and
sinking objects for volume displacement. A standardized question
format was used in the testing procedure,

Results of the studies supported the concept of invariant stages
over the age range studied. The middle class children showed signifi-
cantly more comservation at the second grade than the lower class chil-
dren. The hypothesis that the ability to conserve tends to go along
with other measures of mental ability and academic achievement was
confirmed in both the longitudinal and cross-sectional studies. The
longitudinal study, in accord with Piaget's earlier findings, high-
lighted the transitional nature of the age range of 5-7 years in rela-
tion to conservation ability. Overall it was found that an increasing
number of children conserved with increasing age-grade level. Of the
middle class children 48% were able to comserve by the second grade,
while oniy 23% of the lower class children conserved on all three
tasks. Almy concluded that the reasons why children do not conserve
at an earlier age may be associated with their failure to understand
what is going cn in the classroom; also that middle class children
develop a vocabulary early which is adequate to describe their environ-
ment and activities accurately whereas lower class children do not.
Lower class children can make nonverbal sorts more easily than they
could verbally identify the properties of objects. This suggested to
the authors that vocabulary training might facilitate logical thinking
for these children. The children from these two different SES levels
were generally found to have two different "conceptual styles', The
middle class children appeared to be more analytical, the lower class
more relational-associational in their approach to dealing with
conservation tasks,

s 11



Wei (1967) did a comparative study of advantaged and disadvantaged
children at the kindergarten and second grade levels on classification
tasks. Eighty of the Ss were white and one group of twenty Negro chil-
dren was added to study racial effects. There were twenty low SES
white and twenty middle SES white Ss at each level. §Ss were tested
individually with the same question format. Results indicated that the
ability to classify increases with age, that the culturally deprived
groups progressed at a slower pace than the middle class groups. There
was a significant difference between grade level and social class level
in ability to classify. Wei found, contrary to her expectation, two
years of schooling for the culturally deprived second graders brought
them into closer correspondence with the middle class group. A dif-
ference was found between the two social groups in reasoning processes.
The deprived groups were not as clear in their explanations as the
middle class children and a romparison of answers to t-asks on class
inclusion and matrices ind: .ced significantly different justification
scores between these two SES levels. There were no significant differ-
ences found between races and sexes. Wei found general support for
Piaget's theory in the sequence of logical operations development and a
relationship between stage of development and chronological age.
Support was found for Piaget's theory of equilibration stressing the
interaction of the individual and the environment. She concluded that
opportunities for interaction are often missing or minimal for the cul-
turally deprived which could account for differences in the levels of
development.

Sigel, Anderson, and Shapiro (1966) investigated the categoriza-
tion behavior of lower and middle class Negro preschool children's
differences in dealing with representation of familiar objects. This
study stemmed from an earlier investigation by Sigel (1954) where boys
of ages 7, 9, and 1l were presented stereometric, planometric and ver-
bal stimuli and asked to group materials however they wished. The Ss
did not differ significantly in the kind of classification from which
he concluded that the meaning of the object transcended its method of
presentation and termed this phenomenon '"dominance of meaning'. This
particular finding led to the additional conclusion that at a given
point in the life of the child any mode of presentation used will evoke
the same kind of classificatory response. Studies of categorization
responses with low SES children showed that they had considerasble diffi-
culty classifying black and white photographs of familiar items, but
they could name the items correctly. This led to the question central
to this study of whether the dominance of meaning phenomenon operates
in the same manner with lower SES children. Dealing with representa=-
tional items is closely related to dealing with linguistic and other
kinds of symbolic materials including many kinds of intelligence tests,

The study asked the question of whether three dimensional objects
and pictures of the objects (pictures reflecting the first level of
symbolization or representation of the cbject) have the same meaning
for the child. That is, does he classify items similarly when the mode
of presentation varies? Answers were classified in three ways. (1)
Descriptive, or seen as similar because of their physical structure;

6
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(2) relational-contextual, or on the basis of use; {(3) categorical-
inferential, or labeling on the basis of hierarchial classification.

The sample consisted of 20 middle class boys and girls from private
nursery schools and 24 lower class boys and girls from a housing project
and a settlemenft house day nursery. Middle and low SES determination
was based on the parent's occupation and education. Ages ranged from
3 years 9 months to 5 years 11 months with no significant difference
hetween the ages of the two groups. Tasks used to assess classification
behavior included life-sized familiar objects, colored photographs of
actual objects, and black and white photographs identical with the col-
ored photographs except for color. The Ss were shown objects and asked
"how are they alike" or "which would go together'", also 'why'" in order
to see if the child could produce groupings and verbalize his reasons
for the groupings. Results indicated no significant difference in tasks
for middle class and lower class Ss with actual objects, but a consider-
able dro, for the lower class Ss from objects to colored pictures. The
lower class Ss showed a 427 increase in scorable responses on black and
white pictures over colored pictures which may indicate an interference
effect of color. These data indicated that differences do exist between
the lower and middle SES children in their ability to classify. There
was found considerable variability in competence for the task with chil-
dren from both SES levels failing to respond no matter what the condi-
tions. Failure to respond with a verbal explanation does not necessarily
mean the children do not understand the task, but may indicate limited
verbal competence and lack of ability to objectify tl se relations ver-
bally. The authors explain that:

They are perhaps functioning cognitively on what Piaget calls
recognitory assimilation, recognizing a relationship to the
point of juxtaposing related materials but not being able

to explicate the connection into formal language. (Piaget,
1952}

Differences were found between the two groups in the types of cate-
gories employed. Lower SES children used groupings based on use and
interdependence of items or relational-contextual groupings; middle SES
children used more descriptive responses. Categorical-inferential
P responses were used the least. Low SES Ss had more difficulty in deal-
ing with representations of objects than with actual objects and were
less abstract in their classificatory behavior. Middle SES children
showed a decline in the use of relational-contextual labels as represen-
tation altered and greater use of more abstract descriptive groupings.
Middle SES level girls were found to produce more scorable responses
than boys and used significantly more descriptive critewvia than any of
the other groups of both SES levels.

The authors summarize their findings concerning representation
with:

Of more significance in terms of implication for cognitive
development and education, is the fact that middle class
7
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children when able to classify items can transcend the
mzde of presentation--at least for the conditions of this
study. They have a representation of the object and deal
with it even with reduced cues; not so, the lower class
children. They show less consistency and competence, and
hence seem more confused by the pictorial representation
of an object even though they can identify the object.
This is indeed an intriguing finding--indicating that
those children have not acquired the mental representa-
tion of the object and thus are unable to deal comparably
with its pictoral representation. Lower class children
show important differences from their middle class peers--
first, less ability to objectify and, second, less ability
to deal representationally with material ... lower class
children lack the necessary requirements te make adequate
transition from the relational--a close approximation of
Piaget's sensori-motor behavior--i. e. the egocentric

and subjective, to the objective and representational
mode of treating objects. (pp. 18, 19)

Baughman and Dahlstrom (1968) studied white and Negro children
in a rural community of North Carolina that has remained essentially
segregated. One chapter is devoted to the relationship of selected
family variables to ability and academic achievement. The family var-
iables studied included father's education, mother's education,
father's work, home o. ership, telephone service, size of sibship, and
ordinal position of the child in the family. Tests of intellectual
ability included the Stanford-Binet, Stanford Achievement Test, and
Thurstone's Primary Mental Abilities test. Their findings corresponded
quite well with the hypothesis that the intellectual proficiency of the
children is positively correlated with the socioeconomic status of the
family from which they come.

Hooper (1969) investigated the intellectual level of Appalachia
children classed as culturally deprived. A battery of standardized
tests and Piagetian tasks were administered. The standardized tests
included the Peabody Picture Vocabniary Test (PPVT), the results of
which indicated below average T4 based on national norms with males
~howing general superiority to females. The Stanford-Binet results
indicated the sample studied to be within the normal range of IQ .
(90-110) with males rperforming somewhat better than females. The

number of children with below average perceptual quotients which usually
indicates later reading difficulties, The Illinois Test of Psycho-
linguistic Abilities, which is made up of several subtests, presented a
somewhat mixed picture. The cognitive style measures interrelated with
fair consistency with other measures of the battery and compared favor-
ably with other research reported. Piagetian task performance was about
as expected for the age range of 5% to 6% years of age. Males were '
found to be superior on all conservation tasks at both age levels.
Hooper concluded that:

44
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This initial assessment of the rural Appa.iachian child
reveals a picture of cultural diversity rathesy than uni-
form cognitive-intellectual deficits. The children's
performance on a global index such as the Stauford-Binet
Intelligence Test is generally adequate. The majority of
their clearesc deficits tend to center upon verbal tasks

or those problem settings which demand symbolic represen-
tation. In certain cases thesez deficits appear to increase
in severity as the disadvantaged child gets older, thus
indicating the pressing need for intervention at the
earliest feasible age-level. 1In contrast, spatial reason-
ing. auditory and visual decoding, and memory functicns do
not appear tc be noticeably impaired. Adequate Piagetian
logical eperation skills appear to be significantly inferior
as compared to middle-class performances at least for first-
grade children. It seems imperative that future research,
directed toward the children of this region, which deals
with additional comparative behavioral norms or with
remedial intervention programs should carefully specify the
particular psychological abilities and capacities in
question.

Teets (1968) compared two socioeconomic classes on the performance
of Piagetian tasks. The sample of 120 children in grades 1-3 with
equal boys and girls was drawn from a low SES mining community and a
middle SES residential community located in Appalachia regions of West
Virginia. The PPVT was administered to determine verbal IQ and a
series of Piagetian tasks which included conservation of weight, length,
number, surface area, multiplicative classification and seriation were
given. Each 5 was tested individually by a white examiner. Results
indicated no significant differences between sexes on the PPVT, conse-
quently, the scores for both sexes were combined in the analyses. No
significant differences were found for order of tasks effect, Compari-
sons for each age-grade level indicated significant positive relation-
ships for performance on Piagetian tasks except for the surface area
conservation task. Comparison of within grade levels were found to be
significant for the first grade when compared for SES and successful
Piagetian task performance; in the second grade significant differences
were found for four of the nine tasks; in the third grade only two of
the nine tasks showed significant differences. Significant differences
were found between Ss performance on Piagetian tasks and SES level in
favor of the middle class Ss except for the picture tasks of multiple
seriation and multiple classification., Teets speculated that the
effects of SES apparently differed across the present age-grade levels.
There is, however, another explanation that may account for these find-
ings. The sample was not selected and counterbalanced according to
SES and verbal ability. Therefore, it is possible to have a low SES
child with high verbal ability and a high SES child with low verbal
ability, a condition which could have an effect on these findings.
Teets suggested that SES and verbal ability could interact to affect
Piagetian task performance since t-tests showed significant comparisons
between SES and verbal intelligence as measured by the PPVT. The two
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SES levels differed significantly on verbal IQ scores. Even after IQ
effects were partialed out, sizable correlations still remained betwcen
SZS and task performance, but it remained a potential source of con-
founding due, perhaps, to the fact that each subject was required to
give a satisfactory explanation of his answers on the Piagetian tasks.
The relationship between SES and Piagetian task performance was espe-
cially notable in the first grade, but decreased as grade level
increased, so that by the third grade significant differences remained

That finding may indicate tha*t the differences between SES levels and
Piagetian task performance may be subject *to the leveling effects of
schooling rather than age per se.

Zimiles (1968) investigated classification and inferential think-
ing in children of varying age and social class with a population of
320 Negro lower SES Ss and middle SES white Ss equated on ability and
sex in grades K-3 in New York City schools. The study examined two
broad questions of how cognitive development changed with age, increas-
ing physical maturation and life experiences, and how cognitive develop-
ment is affected by variations in the quality of previous life experi-
ences as influenced by SES and ethnicity. The sample contained equal
numbers of boys and girls., The materials used consisted of a 44-item
Matrix Test devised in order of increasing difficulty by the Research
Division of the Bank Street College. The 44 items included perceptual
matching, class membership, one-way and two-way classification. All
children were tested by white examiners. Tn the Matrix Test the S may
merely point to the answer and is not required to use verbal responses
nor to justify his responses. Verbal ability of the Ss was controlled
in this way.

Results indicated that lower SES Ss performance declined with
increasing difficulty of the items and they were significantly inferior
in performance to middle SES white children. The gap widened between
Negro and white children with increasing difficulty and age. Zimiles
speculated that the failure to classify correctly may be attributed to
the child's not having learned the basis for the particular classifi-
cation. He pointed out that in spite of Negro Ss widespread failure
on one-way classification problems they responded to the task in a
manner that seemed appropriate to them. Their responses were not ran-
dom, but based on relational-associational relationships rather than
descriptive~classificatory relationships which are of a more abstract
nature. The relevant logical principle was available to the low SEC
Ss, but they failed to it systematically in their responses. These
findings are compatible with Sigel (1966) who found essentially the
same thing. Jensen (1908) in a study of advantaged and disadvantaged
concluded that while there are areas in which the two groups perform
simiiarly, they diverged when the task required the low SES Ss to move
frou associational responses to more complex mental processes to reach
a correct solution.

- Asch and Zimiles (1969) did a study of classification behavior in
children of varying age and SES background. The Ss were selected from
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low and upper SES backgrounds in grades K-3 in two metropolitan public
schools. School D was predominantly Negro, low SES; school A was white
middle SES Ss. The sample consisted of 320 children with 20 boys and
20 girls at each grade level from each school. The study focused on
the aspects of performance which allowed insight into the child's selec=
tion nf strategies. No notable differences were found between sexes
nor in differences in performance as a functior . the abstract repre-
sentational character of the materials used. Perceptual matching was
performed easily by the youngest childrermn. Class membership items
proved more effective in discriminating between the groups. When the
items were familiar, they responded appropriately, but as the items
be_ame more abstract, younger Ss responded more arbitrarily; however,
performance improved with age. The items are arranged omn a continuum
from simple-concrete to complex-abstract. Middle class children per-
formed consistently better on these items than lower class children.
One-way classification showed steady improvement with age, but the
discrepancy between the social classes in performance beczme substan=
tially greater in favor of the middle class child. Two-way classifica-
tion items were the most difficult for both groups with the middle
class children showing a developing ability to respord correctly
whereas the lower class children did not. Both gr ips showed an
increasing ability to cope with the two-way clas.. {ication problems
with increasing age. 1t appeared that the disadv-ntaged had trouble
holding one dimension in mind while exploring the second dimension of
the two-way classification. On the whole the disadvantaged group
exhibited the same classic stages of development as the advantaged
group, but at a slower rate and at a later age. The youngest of the
disadvantaged group responded with equal speed to all of the items,
perseverated more, used more positional responses, and generally exhlbs
ited more rigid response behavior. The authors attributed at least
some part of this behavior to the test situation anxiety, and the desire
to escape from it. The most notable finding of this study is that the
kindergarten group of School A (advantaged) outperformed even the cld-
est of the four grades in School D (disadvantaged).

The different kinds of approaches a child may use in selecting an
answer ranged from purely guesswork to deducing the correct nswer by
careful examination of the cell members and alternatives. Between
these two extremes are two other approaches which occurred with some
frequency. One such approach is demonstrated by the child who chose
the alternative which matched the cell adjacent to the empty cell, and
the other, more immature in that it disregarded the demands of the task,
by the child who made choices based on the position of the alternative.
Positional responses were more frequent on more difficult items. The
majority of the children who used positional responses chose the alter-
native closest to the empty cell which indicated a relatively concrete,
immature attitude as interpreted by the authors. There was a decrease
in positional responses with an increase in age. There were consider-
ably more perseverative, positional responses in the low SES than in
the upper SES Ss. Lower and middle SES performance discrepancy
widened with increasing item difficulty, although the pattern of
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increasing success with age was almost the same as the pattern found
for upper SES children.

In summary, it way be said that the disadvantaged shcws a definite
deficit in abstract thinking. Their ability to perform Piagetian tasks
lags behind that of the upper SES level children and their thinking is
based on relational-associational relationships rather than descriptive-
classificatory relationships. Their ability to move from associational
responses to more complex mental processes in generally poorer than the
upper SES level children,

Cultural studies

Zimiles and Asch (1969) did a cross-cultural comparison of advan-
+aged and disadvantaged children's ability to classify. 8Ss were
selected from two schools in and near Mexico City. The low SES sam-
ple was drawn from a school near the edge of the city in an extremely
impoverished area; the wmiddle class sample from a school located on
a "normal" school campus in Mexico City. Grades studied were 1-3
with 40 Ss from each grade level in each school with equal numbers of
boys and girls. The sample was compared with the previously cited
study (Zimiles, 1968). It is to be noted that the New York advantaged
sample lived under considerably better conditions than the Mexican
counterpart of the sample. The Bank Street Matrix Test was used to
test each S individually in his native language. The data gathered
from this sample were compared with the data from a previous study of
two SES levels, high and low, carried out in New York City. The
results indicated substantial differences between the middle and low
SES groups in Mexico City. The low SES Ss were often uncertain, exhib-
of the distribution of scores. The New York disadvantaged group's
performance exceeded that of both the middle and low SES Mexican
groups in both class membership and one-way classification. The
Mexican children took a longer time to respond without any correspond-
ing improvement in scores, showed more initial confusion at tasks,
showed more tendencies to perseverate, and were prome to positional
responses. The authors stated:

Mexican children showed less systematic response patterns.
...In general, the performance of the Mexican children was
like that of a slightly younger New York disadvantaged
child and like a much younger advantaged child from New
York. (p. 11)

On the whole the Mexican group were more positive in their mode of
handling the Matrix Test. The New York disadvantaged group were better
able to understand the task and respond on a flexible associative
basis. The New York disadvantaged group responded less abstractly

and flexibly than their advantaged peers.

In a previous analysis of performance differences between the
upper and lower SES children from New York, it was concluded that the
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major distinguishing characteristic was the ability of the advantaged
child to respond to class wembership problems in terms of attributes
that were less immediately visible or pertinent. The advantaged Ss
also had a greater ability to recognize and deal with a form of order
dealing with spatial organization which is not necessarily based on the
high frequency with which objects classified have occurred together in
the past, nor in their incd.vidual visually compelling quality. On two-
way classification the older age groups indicated increasingly improved
ability to engage in multidimensional thinking by classifying objects
according to two crileria simultaneocusly. This suggested that the con-
cept of class or set was better formulated in the advantaged child. TI:
contrast, the New York disadvantaged child tended to perform effectively
when the items called for an associative response. Hen- classifica-~
tion appeared to depend much more on the degree to whic the objects to
be classified elicited common associations. There was considerable
overlap in performance between the 5-year olds in the K groups and
those of the 8-year olds which was particularly true on one-way classi-
fication items, the task which produced the greatest variability in
performance in the age range studied. The authors suggested that a
more refined study of age changes in performance as a function of cog-
nitive content is needed since the 8-year old is very different from
the 5-year old cognitively and psychologically.

Goodnow (1962) conducted a study in Hong Kong of European, American,
and Chinese boys 10-13 years of age. Th major question under consid-
eration was whether children from other cultural milieus would demon-
strate the same performance patterns as those obtained by Piaget in
Geneva. Piaget and Inhelder hold that milieu has only a limited effect
and that orde: and sequence of development remain essentially the same
regardless of culture. The sample included high SES European boys,
upper class Chinese boys with schooling, low SES Chinese boys with
little or no schooling, and two small special groups, one of 24 low SES
adult Chinese unskilled workers with no schooling and the other 41 high
SES boys from two Chinese schools that did not give a science course ia
primary school. Raven's Progressive Matrices test was administered and
five Piagetian tasks wvhich included conservation of weight, volume,
surface area, ard a combinatorial problem of three, four, and six
colors taken two at a time. Results indicated with a total sample of
about 500 European and Chinese boys that similarities across milieus
were greater than differences. She found a difference which she termed
"odd" in that _here was a difference between the combinatorial task
which appeared closely related to Raven's Matrices in contrast with the
conservation tasks where no such tie-in was found. Compatibility of
Goodnow's results with Geneva ranged from fair to good with respect to
age of attainment, quality of performance, and the invariant stage
sequence. Some milieu effects were identified which were attributed to
schooling and social class but were of a relatively minor nature. The
perceptual-type conservation tasks do not seem to be affected by intel-
ligence differences but the combinatorial task is considerably affected.
Conservation tasks seem to be sensitive to age level and personal char-
acteristics of the Ss. 1In attempting to reconcile differences found
across cultural milieus, Goodnow stated that certain milieus could
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supply information that could be either helpful or harmful to task
performance and differential socialization patterns may be responsible
for such behaviors as the Chinese student's tendency to be unduly
influenced by conflicting cues and pseudoscientific bases for their
judgments. Certain milieus may also provide differences in the prop-
erties used to define concepts and may contribute to differences in
intelligence. With respect to chronological age, she stated that:

Although information about mental age is rarely given with
the Geneva results, on at least one occasion Piaget (1931)
has made it clear that he is talking about mental rather
than chronological age, about average rather than precocious
children. (p. 2)

A later study by Goodnow and Bethon (1966) was carried out to
further clarify results obtained by Goodnow in her study of children in
Hong Kong. She sought to explore further the results obtained with
schooled and unschooled children and adults, and further explore the
effects of chronological age (CA), and mental age (MA) in relation to
Piagetian task performance. The S5 of this experiment were several
groups of American school children chosen to permit close matching for
either MA or CA and to cover a wide range of I(). The question under
investigation was whether conservation tasks detect lack of schooling
and/or lack of intelligence. This question arose from the discrepancy
between the conservation and combinatorial tasks in Goodnow's 1962
study. The tasks in this study were essentially the same as those in
the previous study. According to Goodnow, results indicated substan-
tiation for Inhelder's (1943) argument that conservation tasks involv-
ing amount, weight, and volume will differentiate between dull children
and children with about 30 points higher IQ. The combining of the
Hong Kong and American results indica*ed that conservation tasks for
weight, volume, and area are not sensitive to lack of schooling.
Mermelstein and Shulman (1967) reported similar findings for Negro
children in Prince Edward County, Virginia who were deprived of school-
ing. In contrast, the combinatorial task indicated definite sensitiv-
ity to lack of schooling. It appears that skills needed for conserva-
tion tasks which require thinking through a problem without benefit of
the concrete situation or objects appear to place the disadvantaged
child by lack of schooling or wrong type of schooling in an inferior
position on this particular task. Goodnow cited another researcher on
such preferences as handling and placement of objects in construction
tasks which he gave to unschooled African children. He was impressed
by the extent to which the Ss consistently estimated length by direct
placement of a piece rather than by eye or by a reference length. In
short, one of the effects of schooling may be a shift from approach by
hand or by direct test to a more abstract approach of visual estimate
or the use of measuring instruments. It seems to this writer that the
combinatorial reasoning task is more abstract than the clay task in
that the child may not manipulate the materials in the combinatorial
reasoning task and is required to work out the solution mentally before
performing it physically, a task which would seem to be a formal opera-
tions task rather than a concrete operations task. '
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Goodnow (1969) in an article concerning research on culture and
thought discussed common results found in a number of cross-cultural
studies. One result has been identified as a differential failure to
perform tasks requiring '"mental imaging," or representational thinking
of the consequences of a concrete operation or employing a particular
strategy in making a judgment or in solving a problem. The lack of a
formal requirement to think, figure out, or visualize a solution or a
strategy for obtaining a solution in an environment seemed to be iden-
tified with failure in situations requiring mental imaging. The formal
school situation and the relative symbolic manner of dealing with tasks
were related to success in tasks. She pointed out that experience or
activity is important to imaging because it leads to three kinds of
familiarity noted by Piaget; familiarity with objects; familiarity
with operations; and familiarity with operations as applied to objects.
Familiarity serves as the link between activity and imaging. Objects
familiar in one culture may be foreign to another, the way an object is
used in one culture may differ considerably from another, as well as how
the object is regarded and used, all of which could have a bearing on
the child's attitude and behavior toward a given object or set of
objects.

Price-Williams (1961) did a study concerning concepts of conserva-
tion of quantity among children of a primitive tribe. Five groups of
nine illiterate West African bush children of the Tiv tribe were tested
on questions of conservation using continuous and discontinuous quan-
tities. The techniques employed were similar o those used by Piaget
and reported in his book The Child's Conception of Number. Materials
used were earth and nuts for continuous and discontinuous quantities,
respectively. Results indicated that the progression of the idea of
conservation followed that which was found in European and other
Western children by previous investigators. Because of the difficulty
of precisely determining the absolute age of the children tested, there
was some hesitation in claiming that the changeover from a purely per-
ceptual to a conceptual reliance regarding conservation takes place
exactly at the age which is found in Western children, bui it would
seem to be approximately so. The correct responses were greater for
discrete than continuous quantity. Price-Williams observed that it was
clear that the general sequence from global comparisons to concrete
operations occurred in these African children. With respect to cultural
experience effects, he stated that:

...the Ss of these experiments were familiar with a game,
known throughout Africa, concerning the placement of
pebbles in two rows of holes....Proper playing of this
game entails a good understanding of many of the concepts
which are considered under the general category of number.

Price-Williams (1962) conducted a second study on abstract and
concrete modes of classification in a primitive society, Past investi-
gations of the cognitive processes of primitive peoples were reviewed
with special reference to the continuum of abstract to concrete. It
was pointed out that these studies have used Western type tests in
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reaching their conclusions. The present study differed in using indig-
enous materials since the auvtihor had lived among the Ss as an anthro-
pologist and spoke the native language. Bush and primary school
children living in the same area were compared for their ability to
classify and sort models of animals known in the area, and plants found
in the neighborhood. Part of the sample of S; attended a Bush primary
school and part attended no school. Ages were estimated, since births
are not recorded, and were divided into four classes each of which was
approximately 6%, 8, 9%, and 11 years with 20 Ss in each group of
literates and illiterates with a total sample of 80 literate Ss and 60
illiterates. The ability to shift from one classification to another
and the basis of the classification was investigated.

Results indicated that using familiar materials there were no dif-
ferences found between the two sets of children of an age range from
approximately 6%-11 years, The Tiv children in the sample indicated
they could abstract when neces: iry with less dependence on the concrete
as they grew older. Both literate and illiterate groups classified
very closely. It was noted that the language of the Tivs is not condu-
cive to classification and culturally they did not use it in this man-
ner per se, but did infer it in their classification. This culture has
little interest in forming classifications of objects since there is
little need for it. In comparing the classification ability of various
age levels, a developmental lag is found in the Tiv child's reaching
the concrete operations level in logical thinking. These children
showed the classic Piagetian invariant stages of development, but at a

‘later age than those found in upper class children of Europe and the

United States. The use of materials indigenous to the area in which

the Ss lived probably contributed to the success of these children and
the findings would, therefore, be comparable to the findings of other
investigators using blocks and designs in other parts of the world where
they are a part of the child's cultural background.

Price-Williams, Gordon, and Ramirez (1969) investigated skill and
conservation in pottery-making children. The concepts of number,
liquid, substance, weight, and volume were investigated in Spanish
speaking children ranging in age from 6-9 years. One group of children
came from pottery-making families and the other from families engaged
in work unrelated to pottery-making. The Ss were matched on age, years
of schooling, and SES level. The principle behind the selection of the
Ss was the role of experience in pottery-making. The hypothesis pre-
dicted that experience in pottery-making would facilitate conservation
of substance earlier for Ss from pottery-making families. Transfer from
substance to other tasks was used in the design by utilizing the con-
cepts of number, liquid, weight, and volume.

The results were not significant for number, liquid, weight, and
volume tasks, but were significant for substance in favor of the pottery-
making group of children. On all five tasks the children of potters
conserved more frequently, but not significantly more. On the whole
there was about ono-third more conservation found in the pottery group.
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The findings of this study suggested the role of skill gained from
experience may be a very important factor in cognitive growth.

Hyde (1959) as cited in Flavell (1963) investigated Piaget's
theories of the development of the concept of number. The study was
a cross=cultural comparison of children in Aden, i. e., British, Arab,
Somali, and Indian children about 8 years of age and all living in the
same area. Tests were administered in Arabie, the language used in the
schools of that area. 8s responded to number problems in conservation
in much the same manner as Piaget's Ss in Geneva. There was general
support for stages of development as theorized by Piaget. European
children as a general rule performed at a higher level than their non-
European peers. Several quantity conservation tasks were used in addi-
tion to the number tasks. There was no compelling evidence found for
the global quantity, weight, volume défcalage found by Smedslund, Elkind,
and others. No immediate explanation was offered for this fact, nor
for the finding that several Ss conserved out of the predicted order.
The suggestion was offered that it might possibly be culturally deter-
mined.

Greenfield (1966) studied ithe effects of culture and conservation
with Senegalese children. The sample included bush children, schooled
and unschooled, urban schooled children in Dakar, and unschooled adults.
Greenfield, of the Harvard group, stresses the role of internalized,
culturally transmitted technologies in contrast with the Genevans who
do not. The question arises as to how the environment affects growth.
The study utilized a culture radically different from our own with the
aim of discovering differences in cognitive functioning and the effect
of schooling on children in different cultures. The sample was com-
posed of Moslem Wolof children. The task was conservation of contin-
uous quantity using water and beakers for the transformations. There
were 9 groups of Ss and three degrees of urbanization and education
with three age levels for each group. The urban sample was similar to
a Western industrial city; the rural sample was very primitive.

Schools in Senegal are based on the French culture and set up on the
French system. The results indicated there is a wider gap between
schooled and unschooled Wolof children from the same village than
between rural and urban schooled children. Nearly all schooled chil-
dren had achieved conservation by the age of 11-12 whereas only about
half of the unschooled children had mastered conservation. The
schooled children showed a decline in perceptual cues whereas
unschooled children showed a gradual rise in the use of perceptual cues
over the same age span. Having unschooled children do the actual pour-
ing transformations themselves reduced their "action-magic' explanations
and this action was found to be crucial to the experiment. French-
styled Western education seemed to produce '"over-perceptualization"

in the child. Greenfield concluded that conservation depends on

the conceptual task components of identity and equality, but the
Senegalese children cannot seem to use identity to integrate conflict-
ing cues and thereby cross-classify the situation according to both
appearance and reality. The Senegalese child used identity by
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recapitulation, i. e., '"the two standard beakers, one now empty, are
the same'". The American child would say, '"It's the same water,"
which is identity of present phenomenon. Greenfield said:

If these experiments indicate one thing of special impor-
tance, it is the way in which different modes of thought
can lead to the same results., It has too often been
assumed that different intellectual means must of necessity
lead to different cognitive ends. We have shown how an
identity schema is crucial to conservation in Senegal as
in the United States, but that it can develop by different
means. American children make the equality of the past
simultaneous with the present inequality of appearance.

The Wolof children achieve conservation by establishing
identity between the successive states of past and present.
(p. 255)

This experiment and others had led Greenfield to suggest that
without school intellectual development, defined as any qualitative
change, ceases shortly after the age of nine.

The children of bush and town schools yielded the familiar invar-
iant developmental sequence with conservation nearly always attained by
the sixth grade.

Greenfield, Reich, and Olver (1966) studied the effects of culcture
and equivalence using a population of Eskimo and white children. They
asked the following questions: to what extent have the Eskimos made
the transition from their traditiomal rural society to the modern urban
milieu of Anchorage? Which factors embedded in a given cultural milieu
makes a difference in the development of cognitive equivalences? What
aspects of equivalence judgments are touched by these influences? The
study utilized commonplace objects indigenous to Alaska and asked ques-
tions such as, "How are gloves and mukluks alike?'" then with a parka
added Ss were asked, '"How is a parka different from gloves and mukluks?"
and then, "How are gloves, mukluks, and parkas all alikez?" The proce-
dure was continued until all 8 items of the array were presented. Two
different arrays were presented. One consisted of apple-orange and
other food products with stone added and the second was gloves-mukluks
and other wearing apparel used to keep warm with ice added. The Eskimo
and white Ss had very similar educational backgrounds in terms of
curriculum and performance standards. Ages ranged from 8.5 to 12.0
with Eskimos averaging a year older than the white Ss. Mean grade
placement was about 2.5 for the younger group and 4.3 for the older
group with 10 years of age being the dividing line between the groups.
The answers to the questions were grouped into two categories: (1)
superordinate or likenesses of objects, and (2) complexive or differ-
ences among objects. The results indicated the relationship of school
and city to the development of the structure and content of concepts.
The explicit symbolic representation of the extensive structural prop-
erties of superordinates seemed to depend on school for its

developmental improvement, whereas grouping operations that were
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clearly superordinate, given the action context in which they occur,
increased with age in all of the Wolof culture sampled. The findings
of this study were compatible with those of other studies cited in
this paper.

The study pointed out the early arrest of the process of intellec-
tual growth in unschooled children and the limitations of their verbal
ability. The differences between those in school and those out
increasaed with age. This has been a persistent observation concerning
the differences between culturally deprived and other American children.
It would appear that the conceptual development of lower class American
children resembled that of the unschooled Wolof children in this respect.
If so, then early intellectual stabilization indicated that full cogni-
tive development is not being attained. In short, it appeared that
scme cultural environments push cognitive growth longer than others do.

The findings which had a bearing on equivalence were that rural
children with no schooling have color oriented concepts; all school
children move away from color reliance. Bush children with schooling
move toward form; city school children move from form toward funct:. un.

The findings of this series of cross-cultural studies indicated
support of the comparisons of urban &and rural chii.dren in the invariant
stage sequence formulated by Piaget. It seems to make no difference
whether the children studied lived in Mexico, Senegal, Anchorage, Aden,
or Africa; the sequence is generally the same with some variations
ascribed to cultural differences or artifacts. Rural-urban differences
are small and similar in nature to larger differemnces that separate
children who have been to school and those who have not. The differ-
ence is described as a difference between abstractness and concrete-
ness, Rural life appears to be less conducive to the development of
abstraction. Schooling appears cc be the single most powerful factor
found in stimulating abstraction. Greenfield, et al. goes on to
state:

...the first result of schooling is to "perceptualize" a

child's approach to conservation. It must be stressed.

however, that in both conservation and concept formation

this perceptual development is a basically conceptual one.

Likely as not, this development is also closely tied to

language. By conceptual we mean that school is teaching

Europe habits of perceptual analysis. An analysis into

parts is plainly crucial to concepts based on the multi-

dimensional attribute of form, whereas unitary global

perception could suffice for color grouping.

The study discussed the effect of rural-urban residence on cogni-
tive functioning and concluded:

We believe that the difference between the city child

and the rural child derives from a differential expo-

sure to problem solving and communications in situations
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that are not supported by context--as is the case with,

for example, most reading and writing, the use of monetary
exchange, and schooling. Rural life, it appears, is some-

what less conducive to the development of abstractions.

(p. 315)

The results of these cultural studies are in accord with Brumer's

(1966) position that socio-cultural differences will make a difference
in the child's performance on Piagetian tasks.

Language and verbal ability

While Piaget has not explicitly set Jdown a theory of language, the
topic is dealt with in connection with intellectual operations in much
of his work. 8inclair (1969) pulled together Piaget's views on lan-
guage and summarized the two main points in the relationship of lan-
guage to cognitive development as:

1. '"The sources of intellectual operations are not to be
found in language, but in the preverbal, sensorimotor
period where a system of schemes is elaborated that pre-
figures certain aspects of the structures of classes and
relations, and elementary forms of conservation and oper-
ative reversibility., 1In fact, the acquisition of the
permanency of objects (elaborated between 6 and 18 months)
constitutes a first "invariant'. The search for an object
which has disappeared is conducted in function of its
successive localizations: these localizations depend on
the constitution of an elementary g;gupeiggrdéhlagemEQEE,
in which detours (associativity) and returns (reversibility)
are coordinated.

2. '"The formation of representational thought is contem-
poraneous with the acquisition of language; both belong to
a more general process, that of the constitution of the
symbolic function in general. This symbolic function has
several aspects; different kinds of behaviors, all appear-
ing at about the same time in development, indicate its
beginnings. The first verbal utterances are intimately
linked to, and contemporaneous with, symbolic play, deferred
imitation, and mental images as interiorized imitations."
(p. 310)

Piaget does not consider language to be a sufficient condition
for the development of intellectual operations. Language itself has
logical structure and the quality of reversibility. It is acquired in
the same developmental stages as other Piagetian tasks. The results
of research wi.h blind and deaf children have confirmed Piaget's view
that language is not the source of logic, but on the contrary is
structured by logic.
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Inhelder (1966) makes a distinction between information which car
be conveyed through language and processes which are not influenced by
language. With respect to theoretical formulations in conjunction with
language she concluded:

Our general systematic conclusions with respect to the
effects of language training are straightforward. First,
language training, among other types of training, operates
to direct the child's interactions with the environment
and thus to "focus" on relevant dimensions of task situa-
tions. Second, the observed changes iu the justifications
given for answers in the conservation task suggest that
language does aid in the storage and retrieval of relevant
information. However, our evidence offers little, if any,
support for the contention that language learning per se
contributes to the integration and coordination of
"informational units' necessary for the achievement of
conservation concepts. (p. 163)

Work by Inhelder indicated that there is parallel development and
interrelationsihip between description and operation, and that the
linguistic subsystem alone is not sufficient for che creation of opera-
tions. It appears, therefore, that the development of language is
analogous to that of intellectual operations and that intellectual
development rather than language development takes the principal form-
ative role. The necessity of language in the development of logical
operations is denied although it is assigned a facilitative role in
logical operations. According to Inhelder and Piaget (1964) a logical
type of behavior is apparently involved in the learning of a language.
In their view intellectual development is a precursor to language
development, i.e. as a result of his activities the child is faced with
the necessity of learning a language. In explaining conservation
Piaget does not stress the importance of language in the development of
logical thought, but does stress the importance of a flexible symbol
system, especially during the period of formal operations from 11 to 15
years. He maintains that changes involved in the development of cogni-
tive structure are not directly accomplished by verbal ability. The
onset of concrete operations permits more meaningful use of abstract
language and not the converse.

Language, according to Bruner et al. (1967), is supposed to be
crucial to cognitive development. Bruner (1964) is not in complete
agreemen: with Piaget on the importance of language in the acquisition
of conservation. He places paramount importance on linguistic expe-
rience and sees cognitive development as a result of the acquisition
of techniques of information processing. Bruner holds that information
processing techniques form the basis of conservation through an inter-
nalization process of three information processing systems: the
enactive, the iconic, and the symbolic. These systems represent dif-
ferent levels of cognitive development that are presumably correlated
with cognitive development and analogous to Piaget's sensori-motor,
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preoperational, and operational intelligence. For Bruner, the mech-
anism of transmission from iconic to symbolic thought, which is the
difference between nonconservation and conservation, is the use of lan-
guage as a medium {or ordering and integrating experience. Bruner
stated: '"Once language becomes a medium for the translation of expe-
rience, there is a progressive release from immediacy.'" (p. 14) With
respect to conservation, the child is freed from the immediate per-
ceptual input, and language is seen as a control on the input. Bruner's
position, therefore, postulates that the use of language is an important
prior condition for the attainment of conservation. He pointed out also
that in conservation there can possibly exist a problem of 'verbal
semantics'" between the adult investigator and the child subject. There
are studies which bear out this contention of the child's misinterpre-
tation of the adult's questions. Bruner has suggested that the use of
correct terminology probably helps the child in making appropriate com-
parisons. He noted that nonconservers are likely to use global words
such as "big'" and "little", while conservers use dimensional words such
as "wide", "marrow', "tall", "'short'", and noted that children who con-
found global and dimensicnal terms are not likely to conserve.

Beilin (1965) studied learning and operational convergence in
logical thought development in relation to experience and verbal and
nonverbal training. An issue in the stage development theory centers
on whether it is unitary or nonunitary insofar as response patterns
- within a given stage are concerned. Beilin studied che unity of con-
servation performance alone and with training, with the use of rein-
forcement and nonreinforcement, and with verbal and nonverbal training
procedures. The design included pretest, training, and posttesting for
conservation of number, length, and area. After the pretest, Ss werz
matched for age and placed in training or control groups. Training
(NVR) , verbal orientation reinforcement (VOR), verbal rule instruction
(VRI), and equilibration (EQ). Training was administered in two ses-
sions. The sample consisted of 131 Ss all of which received a prelim=-
inary test to determine whether he had or lacked the language capacities
that might affect his success in conservation tasks. It was recognized
by the investigator that more than mere vocabulary ability was being
sampled. The test assessed the Ss knowledga of equality by testing for
his understanding or ''same", for inequality with "more'" and '"less'",
number production and number equivalence terms.

Results indicated that verbal rule insftruction led to the greatest
success in conservation. Training in general improved conservation
performance, but the improvement was not uniform either for age group
or method. Training appeared to be somewhat more effective with older
children than it did with younger children. The understanding of ''same"
appeared to be a better predictor of success in conservation pretests,
but it did not preclude success; training seemed to remove pretest dif-
ferences in such comprehension. While VRI led to significant improve-
ment, it did not transfer to analogous conservation tasks, which was
true of the other methods also. Training appeared to help Ss who were
in a transitional stage more than those at the global stage. The data
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relating to verbal performance success suggested that the ability to
give correct verbal conservation responses is not in itself sufficient
to insure performance svccess. With respect to the convergence data
resulting from the study, there was relatively little convergence of
conservation performance across tasks. Training data showed that
training leads to more Ss who showed improved performance, but mostly
in the tasks for which they were trained. Beilin summarized:

Training is not sufficient to make for extensive con-
servation across all tasks. The acquisition of con-
servation abilities appears to involve, then, a
transaction in which experience, in itself, although
contributing considerably to improved performance,

does not lead to a generalized comnservation capacity...
Learning may facilitate convergence but not extensive
convergence without, apparently, interaction with
maturational processes. (p. 380)

Beilin, Kagan, and Rabinowitz (1966) studied the effects of verbal
and perceptual training on wvater level representation with 152 white
and Negro second graders enrolled in a Westchester County New York
school. Ages ranged from 6 years 2 months to 8 vears 2 months and all
Ss were classified according to the father's occupation for SES level
which yielded a low and middle SES group. Ss were divided into nine
groups and no significant differences were found in age, IQ, race, or
SES. The experiment attempted to determine whether language and per-
ceptual experience have a significant function in symbolic imagery.

The task used was water levels which involved rotation of straight-
sided and round-sided transparent jars partially filled with water. Ss
were instructed to copy water levels using line drawings and to antic-
ipate water levels in covered jars tilted at different angles. Previous
work indicated that water level representation might be sensitive to
social and cultural experiences; therefore, children of differing social
and cultural experiences were chosen for study. A pretest-training-
posttest-transfer design was used. Perceptual training utilized an
anticipation response followed by visual confirmation of the water
level in a covered jar. The verbal training phase utilized verbal
instruction in horizontality, water principle, or both using programmed
instructional materials in booklet form which was read to the Ss. The
means of the Perceptual Training groups were the largest and differed
~significantly from the other groups, except the Verbal Water Level
group. No other means were significantly different. On the basis of
the posttest and transfer test analyses, it showed that Perceptual
Training and the Verbal Water Level training did improve choice of cor-
rect water level representations, but this improvement did not general-
ize or transfer to a Florence flask. The authors pointeé out that the
data indicated two things: (1) that the Piagetian contention that
round-sided flasks are easier for water level determination than
straight-sided jars was not confirmed and (2) that training contributed
as much to transfer for subjects who are not operational on the pre-
test but operational on the posttest, as those Ss who were operational
on the pretest.; This finding differed from a previous finding by
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Beilin (1965). Anticipation imagery improved through training. Per-
ceptual training was somewhat more effective than verbal training and
yielded significantly larger posttest scores than the controls. Of the
two perceptual training procedures, the one using anticipation imagery,
motor response to the figural representation, and visual confirmation
was more successful than perceptual training without motcr response,
although the no motor response also led to significant improvement. In
general, the greater effectiveness of perceptual training suggested
that water level representation is more dependent upon nonverbal than
verbal mediational processes. It was pointed out that, 'It was shown
that the majority of children given the conceptual rule in verbal form
were unable as in the present instance, to use it in relevant tasks."

With respect to the influence of SES and race on training, there
were significant pretest differences between white and Negro subjects,
and between middle and low SES Ss, but when conserving Ss were removed
from the sample, there were no significant posttest differences which
could be attributed to either SES or race. There was an SES X race
interaction that was significant. The gains from training were least
for the lower SES Negro Ss, although, on the whole, training was about
equally effective for both Negroes and whites.

Beilin and Kagan (1969) studied pluralization rules and the con-
ceptualization of number in order to study a ''limitec set of linguistic
rules and their relation to logically associated conceptual capacities'.
Two views may be taken with respect to pluralization and conceptualiza-
tion of number: (1) acquiring and making use of pluralization rules of
a language requires the ability to conceptualize number, and (2) the
child's knowledge of number is gained by the prior acquisition of plu-
ralization rules because they embody number concepts.

The sample was composed of nearly equal numbers of girls and boys
from a private nursery school in New York City. The mean age was 4
years 4 months and the Ss came from essentially mid dle SES white
families. The children were first assessed on their knowledge of noun,
possessive, and verb pluralization rules and their ability to con-
ceptualize the numbers 1 and 2. Children who failed the cstablished
criterion for verb pluralization and number conceptualization were
trained on either verb pluralization or number conceptualization or
both.

Results indicated that performance on number concept tasks were
superior to language rule knowledge. Training indicated no superiority
of pluralization rules over number conceptualization. The authors
concluded:

For language to function with full efficiency, an appro-
priate conceptual or operational base would appear to be
‘necessary, one that has its origins outside the linguistic
"rule system itself...The findings are interpreted as demon-
strating the prior need of cognitive resources for language
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acquisition as well as the algorithmic function of lan-
guage. (p. 702)

Beilin and Spontak (1969) studied the relation between linguistic
per ormance involving the active-passive transformation in grammar and
preoperational and operational reversibility. Subjects were middle SES
children in Nursery-K-1-2 grade levels. The language tasks assessed
the children's ability to imitate, comprehend, and produce active and
passive sentences. The results of the study showed the active sen-
tence structure ('"Mark pushes Susan.'") to be well understood by nursery
schoolers, whereas the passive sentence structure ("Susan is pushed by
Mark.") is not understood or mastered until the second grade level.

The data of this study that show the relatively late
development of understanding of active-passive equiva-
lence, in general, tends to support a contingent rela-
tionship between the development of competence in the
passive and the development of operational reversibility.
The syntactic properties of the child's production of
passives suggests the ways he attempts out of his
linguistic experience to construct the rules of the
active-passive transformation. This is achieved in a
series of steps which start with the use of the active
sentence itself. Intermediate forms illuminate the
child's experiments with the logical and grammatical
subject-object relationships. Use of these intermediate
iorms reach a peak at the kindergarten level, then decline
as the passive transformation rules become fully under-
stood. (p. 7)

Several training studies have been concerned with the effects of
verbal ability and performance of Piagetian tasks. Beilin (1965)
found VRI facilitated the acquisition of conservation. Kohnstamm
(1963) stated that the learning of the class inclusion concept was
accelerated by an intensive training program involving rule expla-
nation. Gruen's studies (1965, 1966) indicate that a group who were
trained on addition-subtraction plus verbal pretraining did signifi-
cantly better on a conservation of number posttest than the control
group which received no verbal pretraining. Sonstroem (in Bruner,
et al,, 1966) found that the combination of manipulation and verbal
labeling to be extremely effective, in producing conservation in
children, only when manipulation by the child was combined with
correct verbal labeling but neither was very effective when used
alone. Smith (1968) studied the effects of addition-subtraction with
reinforced practice (feedback) and Beilin's VRI and found that VRI led
to significant improvement in the subject's performance both for non-
conservers and transitional conservers.

Braine and Shanks (1965a, 1965b) have found in 4%-5% year olds,

several kinds of conservation by using nonverbal assessment methods.
The findings of their work suggest that children may be able to perform

.2531



a particular task, such as conservation, without having the necessary
verbal skills to adequately explain how he arrived at the correct solu-
tion.

Wohlwill and Lowe (1962) studied an experimental analysis of the
development of conservation of number investigating the relevance of
reinforcement, learning set or differentiation, and Piaget's theory of
inference in relation to conservation tasks. The design included pre-
test, training, and posttest. Training sessions were divided into two
sessions on two successive days. A verbal pretest was given to deter-
mine Ss ability to deal with numbers and comservation, training on a
nonverbal test of conservation using a modified stimulus-response
format for discrimination learning, training related to number conser-
vation, followed by the repetitisn of verbal and nonverbal tests of
conservation to obtain a measure of change or learning with reference
to conservation. The posttest consisted of the same general format as
the training series of tasks. The Ss were 72 kindergartners, 35 boys
and 37 girls with a mean CA of 5 years 10 months selected from three
public schools in Worcester, Massachusetts. SES was designated as
lower middle class. Results indicated that none of these procc'ires
was effective in leading to a better understanding of conservation.
Continued reinforced practice was expected to yield the most signifi-
cant and greatest results, but instead showed how ineffective it was.
The greatest amount of improvement was obtained in the addition and
subtraction group, but virtually no learning occurred in the dissocia-
tion group. Wohlwill suggested that nonverbal training led to learn-
ing an empirical rule and that little conceptual learning was involved

tive outcome of the investigation that future research should focus on
covering a wider variety of situations and more generalized experience
along with the necessity for a longitudinal study in order to make an
intensive analysis of the ontogenesis of conservation.

_ Goldschmid (1967) studied conservation of substance, weight, con-
tinuous and discontinuous gquantity, number, area, distance, length,

and two and three dimensional space in relation to age, sex, IQ, MA,
and vocabulary with first and second graders. The population consisted
of normal and emotionally disturbed children. Results were generally
in accord with Piaget. Although the emotionally disturbed children
were two years older than the normal children, their level of conserva-
tion was not higher than that of normal children. The normal older Ss
performed significantly better than normal younger Ss even though their
age difference was only one year. Boys obtained consistently higher
censervation scores than girls and conservation was positively corre-
lated with IQ, MA, and verbal ability. An analysis of nonconservation
responses suggested an interaction between the frequency and type of
nonconservation on one hand and the particular task configuration of
the manipulated object on the other. This is compatible with other
studies which found some tasks in a given area easier than others.
Results both support Piaget's theory of age-dependent cognitive devel-
opment for normal subjects and suggest significant .individual
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differences within a given age group. Conservation of discontinuous
quantity and length were found to deviate from Piaget's hypothesized
order of acquisition.

Blank and Solomon (1968) studied the effects of a tutorial lan-
guage program to develop abstract thinking in low SES preschool chil-
dren. Their centr . hypothesis was that intervention limited to the
development of language for reflection would play a vital role in cog-
nition and that it would facilitate language and many other aspects of
thinking. They devised teaching strategies which included elements of
selective attention, categories of exclusion, imagery of future events,
relevant inner verbalization and used these methods with 22 low SES
children in New York City. 8s ranged in age from 3 years 3 months to
4 years 7 months and were divided into two groups, tutored and untu-
tored, matched for IQ, age, and sex. The first tutored group received
individual teaching for 15-20 minutes daily five times a week; the
second tutored group received individual teaching three times a week.

no attempt was made to tutor the child. Results indicated the effec-
tiveness of feedback during the learning process under structured condi-
tions which supported their thesis that deprived children do ot need
only more and better words, they need to learn how to use the language
they already have as well as any new words they learn to structure and
guide their thinking. The mean IQ increased in the tutcred groups by
14.5 and 7.0 respectively for the 5-hour and 3-hour per week Ss; in the
untutored groups the changes were 2.0 and 1.3 points respectively as
measured by the Stanford-Binet scale. Accompanying these changes in
IQ, were also dramatic behavioral changes and a very apparent joy in
learning. While this tutorial extended over a four month period, they
advocated a much longer period of 2-3 years to obtain maximal develop-
ment to consolidate gains.

Language at its highest level can be divided into two components:
semantic and syntactic. The stages of symbolic reference include
pointing, labeling, and sentential. Findings by Deutsch (1965)
indicaied the lower SES child can label, but not use complete sen-
tences. Vocabulary may deal with a single level of generality, i. e.
words as words rather than any structural relation among them, or on
numbers of levels of generality the word can encode in a language for
a particular domain, and, finally, the syntactic properties of language
relate to the logical structure of thought. Greenfield et al. (1966)
concluded the linguistics analysis with: "In the end we place great
stress on the role of linguistic variables in the conceptual growth...

General methodology

Griffiths, Shantz, and Sigel (1967) studied a methodological prob-
lem in conservation studies: the use of relational terms. Piagetian
tasks used were number, length, and weight, and the relational terms
"more', '"'same'", and "less'" when making comparisons. They also noted
whether the relational terms were given spontanecusly by the subjects
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or whether they were elicited by questiening. Subjects wcre 54 chil-
dren, 33 girls and 21 boys with ages ranging from 49 to 62 mcnths who
were atbtending nursery schools. Three dimensional familiar objects
were used as stimuli. One standard object and three comparison objects
ware used for "more', "same', and '"'less''.

Results indicated the Ss generally had the most difficulty cor-
rectly applying the relational term 'same'. They performed best on
all terms with the length task spontaneously, but for number and weight
correct use of the terms was most often elicited. The authors noted
that the structure of the question asked may influence the use of rela-
tional terms in a specific content area and said: '"Children may under-
stand the meaning of relational terms but may not use them spontaneously.
Thus, it would seem advisable ... to determine whether elicited or
spontaneous responses to conservation questions are required, and pre-
test the appropriate type." (p. 9)

Braine and Shanks (1965a, 1965b) showed that children may inter-
pret "same" to mean "look alike' or similarity of appearance rather
than "really alike" a similarity of criterial attributes. ''Same' can
mean identity or equivalence and Elkind has noted methodological and
logical problems invulved in asking children about the equality of two
objects or the identity of one transformed object with its previous
state. Young children note differences before similarities as shown in
other experiments and this factor could account for more difficulty
with "same". (Long and Welch, 1941; Saltz and Sigel, 1967). The work
of Wohlwill (1968) and Ahr and Youniss (1969) showed that children mis-
interpret the questions asked by the examiner. It points up a need for
cross-questioning to be sure the child understands the question and can
use the relational terms properly.

Elkind (1964) replicated Piaget's work in discrimination, seria-
tion, and numeration of size and dimensional differences in young chil-
dren. Discrimination involved simple problems where the child was
required to select the smallest and largest of a set of sticks placed
before him in disarray. Next the child was asked to build a stairway
with a set of sticks, then insert additional sticks. The numeration
problem involved placing a doll on the steps and asking the child how
many steps the doll had to climb to reach the stair it stood on, and
how many more steps it would have to climb to reach the top. Following
this the stairway was destroyed and the child was asked the same ques-
tions. These problems were structured to determine if a child can
coordinate an ordinal position with a cardinal value or the number of
stairs climhed. Piaget had found that discrimination problems were
passed at the 4-year old level, but the more complex seriation and
numeration problems were not attained until the age of 6-7 years. The
sample contained 90 Ss with 30 at each age level from 4-6 years of age.
Grade levels K-1 were used and were of mixed SES levels and IQ.

The purposes of the study were to determine whether stages similar

to those found by Piaget could be identified using standardized
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procedures and statistical analysis; to determine whether the percep-
tibility of size differences in one, two, and three-dimensionali stimuli
affects the ages at which a given stage appears; to expand and amplify
Piaget's findings on the development of seriation and numeration in
terms familiar to American psychologists. Results indicated that
increased age yielded increased scores on discrimination, serviation,
and numeration which were compatible with Piaget's observatio.s. Dis-
crimination, seriation, and numeration were found to be in agreement
with Piaget's formulation of order of difficulty. The size of the
stimuli data analysis indicated that while the extent of the differ-
ences was not great, there was a trend toward more successful perform-
ance with an increase in the size of the stimuli which is in agreement
with Piaget's views. The analysis of age X test interaction revealed
that differences between mean scores on tests of discrimination, seria-
tion, and numeration decressed with age, again in agreement with Piaget.
The age X materials interaction showed that, in lkeeping with Piaget,
"perceptibility of size differences affects absolute score differences,
but not relative score differences between age groups on different
materials." The tests X materials interaction brought an unexpected
result which indicated that the effects of the dimensionality of the
materials was greatest for discrimination and numeration and least for
seriation. Further study of this point was suggested. The age X test
X material interaction yielded mo significant results which Elkind
interpreted to mean that the effects of the combination of an’ one
material and any one test does not vary with age level.

Bruner (1964) reported on certain Piagetian type tasks in his arti-
cle on the course of cognitive growth. The task we are concerned with
is that of multiple seriation which involved the use of a 3 x 3 matrix
of plastic glasses with varying diameters and heights. The subjects of
the experiment were children ranging in age from 5 to 7 years of age.
The glasses were set before the child in the properly arranged matrix
and to acquaint him with the task first one, then two, then three
glasses were removed and the child asked to replace them. The child
was ssked how the glasses in the columns and rows were alike and how
they differed. The glasses were then scrambled and the child asked to
make something like was there before. Following this, the glasses were
all removed and the glass that was in the southwest corner was moved
to the snutheast corner and the child asked to make something like was
there before.

The results showed no differcnce between the ages of 5, 6, and 7
with respect to their ability to complete all but the last task. Older
children rebuild the original matrix faster. On the last task, most of
the 7-year-olds successfully completed the task, but hardly any of the
youngest children were able to complete the task. Bruner analyzed the
three linguistic modes used by the Ss in describing how the glasses
were alike and different with:

One was dimensional, singling out two ends of an attribute--
for example, '""That one is higher, and that one is shorter."
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A second was global in nature. Of glasses differing only in
height the child says, ""That one is bigger and that one is
littler." The same words could be used equally well for
diameter or for nearly any other magnitude. Finally, there
was confounded usage: ''That one is tall and that one is
little," where a dimensional term is used for end of the
continuum and a global term for the other. Children who
used confounded descriptions had the most difficulty with
the transposed matrix. Lumping all ages together, the chil-
dren who used confounded descriptions were twice as likely
Zo fail on the transposition task as those who used either
dimensional or global terms. But the lan :age the children
used had no relation whatsoever to their performance in
repraduclng the first untramsposed matrix. Inhelder and
Sinclair in a recent comnunication also report that con-
founded language of this kind is associated with failure on
conservation tasks in children of the same age... (p. 5)

Rothenberg (1969) investigated conservation of number among 4-5
year olds of low and middle SES levels. She focused on the language
ability of the children, e.g. the problems of their understanding of
"same' and '"more", careful structuring of questions to be sure they
were understood by the Ss, and whether justification of the answer
was required or not. The major purposes of the study were to investi-
gate conservation of number using prior assessment of key terms and
a questioning format to reduce the possibility of confounding of
responses due to language ability, and to study the effects of different
types and numbers of transformations on conserving ability; also with
the need for including justifications by the child. Unique pairs of
objects such as dogs, vases, etc. were used, rather than functionally
related objects such as eggs and egg cups, and blocks which were desig-
nated as homogeneous materials. The schools from which the sample was
selected were predominantly middle and low SES with the middle SES
mostly white with 47 Negroes. White women tested the middle SES Ss and
Negro women tested the low SES Ss. The Peabody Picture Vocabulary Test
(PPVT) was given to determine verbal intelligence and results indicated
higher verbal IQ for middle SES than for low SES children.

Results indicated no significant differences in the conserving
status of groups A and B in the test for materials effect. Pairs of
uniquely matched toys did NOT facilitate conservation to a greater
extent than homogeneous materials. Simplification of the question
format produced a greater percentage of correct responses and when only
one justifying answer was required showed a greater percentage of con-
serving answers than when both questions '"same'" and "more' were
required. The middle SES Ss performed better on these questions than
the lower SES Ss. Conservation of inequality produced more conserving
responses than conservation of equality in both classes. Generally,
the lower class children had fewer conserving, and inconsistent r.on-
conserving responses, than the middle class children. Rothenberg con-
cluded: "The true conservation status of a child appears not to be
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reliably determined on the basis of one or even two types of transfor-
mations." (p. 399). 1In the subject's justifications of conservation
judgments there was a clear social class difference in the number of S=
who gave adequate explanations. It was pointed out that even when com-
plete conservers are considered, only three out of every four correct
conservation judgments were adequately justified. Other findings
included differences in total conservation scores attributable to age,
but not to se. among the lower class §s, but no significant main
effects for age or sex. There was a social class effect, but no signif-
icant age effect; a significant age X social class interaction for the
total sample showed an age increase among the lower class Ss but not
for the middle class on the total conservation scores possibly due to
the similarity in language understanding between the two middle class
age groups as found on the PPVT. A strong correlation was found
between the PPVT raw score and conservation of number (.52, p-.001,

N = 70), but a much lower correlation (.17, p«.02) between CA and con-
servation, prchably due at least in part to lack of age differences in
the otal score for the middle class sample. It should be noted that
all children in the study were between the ages of 5-7, the stage of
transition, which may explain some of the seemingly inconsistent find-
ings. The major findings of the study suggested the question format
using more than one question about each transformation and possibly
varying the order of the questions asked, and the inclusion of a variety
of transformations measuring conservation of both equality and inequal-
ity. The explanations of the subjects judgments should be probed more
deeply and extensively when possible. Rotlenberg thought deeper prob-
ing advisable since the low SES child with lower verbal ability is most
likely to be incorrectly assessed on conservation ahility,

Experimental work by Piaget, Inhelder, and Szeminska (1960) in the
realm of surface area conservation indicated that this ability is not
acquired until about the age of 9 years. Surface area conservation is
associated with the child's construction of geometrical two-dimensional
space. Conservation of volume, a three dimensional space concept, is
not acquired until still later. The Piagetian format for this task
involves the use of representational materials which include a green
field, a grass eating animal, a farmer, and barns. These materials are
used to effect certain transformations with respect to the amount of
grass which the animal has left to eat. The child has reached a state
of conservation when he can conserve surface area over irrelevant trans-
formations.

Sex differences

Significant sex differences have not been reported by the majority
of previous research studies; however, sex differences have been found
in a number of recent studies which have dealt with Piagetian task per-
formance. These include studies by Elkind (1961), Furth (1964) ,
Goldschmid (1967), Hooper (1969), King (1961), Shantz and Sigel (1970),
and Tuddenham (1967). A study not concerned with Piagetian tasks, but
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which found consistent significant sex differences, is that by
Baughman and Dahlstrom (1968).

STATEMENT OF THE PROBLEM

Two areas in which an increasing amount of attention has become
focused are the effects of SES levels and VA as they relate to intel-
lectual development of young children, particularly the culturally
deprived, Piagetian theory takes the position that social transmission,
which includes culture, schooling, and language, has only a limited
effect on intellectual development. Resea*ch indicates that SES levels
and VA are positively anc significantly correlated with intelligence as
defined by current IQ testing methods.

Braine and Shanks (196Za, 1965b) found, using nonverbal assessment
techniques, several kinds of conservation in 4%-5% year olds. This sug-
gests that children may be able to perform a given operation without
having the verbal ability to adequately explain how hec¢ arrived at the
solution, Beilin (1965) has suggested in several places that the abil-
ity to give correct verbal conservation responses is not in itself suf-
ficient to insure successful performance on Piagetian tasks. This
circumstance introduces the need for an instrument that would combine
objective and verbal responses in the assessment of basic intellectual
ability in order to get a clearer picture of a child's potential, Dif-
ferences between Bruner and other Piagetian invest.gators arise from
Bruner's not requiring verbal justifications whereas Piagetians do.

The central question is whether commonly used standardized tests
based on verbal ability will show the same basic intellectual ability
as a nonverbal Piagetian battery based on manipulation of concrete
materials? Will children who perform Piagetian tasks successfully be
able to justify objective responses verbally? Does SES or VA exert the
greater influence on the intellectual development of the young? 1s VA
a determinant in the performance of Piagetian tasks?

A need exists for a simple procedure which would minimize the neces-
sity for language and tap the child's basic intellectual schema by non-
verbal means. Such an instrument has been devised and used in this
study. (See Appendix B).

The developmental aspects of the present study are explicit in the
utilization of five different age-grade levels (K-4). Specifically the
analyses focus on Piagetian task performances as they relate to differ-
ing SES levels in conjunction with differing levels of VA.
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HYPOTHESES

The hypotheses to be evaluated are as follows:

1. There will be significant diffevences in Piagetian task per-
formances in favor of the middle SES over low SES subjects combined
across grade levels K-4,

2. There will be significant differences in Piagetian task per-
formances in favor of high over low verbal ability subjects combined
across grade levels and at =zach grade level considered eparately.

3. The range of differences between middle and lu. SES groups
will be: (a) greater at the first grade than at the fourth grade for
number conservation tasks and verbal justifications, and (b) greater
at the fourth grade level than at the first grade for surface area con-
servation tasks and verbal justifications.

4, Subjects from middle SES levels with low verbal ability com-
bined across grade levels K-4 will: (a) perform significantly better
on number conservation tasks and verbal justifications than subjects
from low SES levels with low verbal ability, and (b) perform signifi-
cantly better on surface area onservation tasks and verbal justifica-
tions than subjects from low SES levels with low verbal ability.

5. BSES will be a significantly greater discriminating variable
than verbal ability on Piagetian task performances combined across grade

levels K-4,

6. It is not predicted that any main effecte or higher order inter-
actions will be associated with the sex dichotomy.

7. 1If there is a correlation between the Piagetian task objective
scores, verbal justification scores, and the standardized Gates-
MacGinitie test scores, they will be of a relatively small magnitude.
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CHAPTER III

METHODS AND PROCEDURES

General characteristics of the subject sample

The subject sample was taken from two elementary schools located
in Fayette County, Pennsylvania which were used by arrangement with
the Albert Gallatin School District. Fairchance Elementary School is
located in a rurally oriented small town and has a school population
rated as middle class SES. Friendship Hill Elementary School is
located outside of Point Marion and draws its school population f.om
scattered rural hamlets and farms about the surrourding countryside
with a social class SES level essentially falling into the low range.

Over 600 children in grades K-4 were rated for SES level and
verbal ability and a sample of 160 Ss was drawn. The criteria for
selection were middle and low SES subjects matched for high and low
verbal ability at each grade level K-4 with equal numbers of girls
and boys. (See Figure 1). The sample of 160 Ss was matched as
closely as possible for SES, verbal ability, and age from the pool of
approximately 600 children.

Middle and low SES levels were determined by using the Warner
Scale for rating social class (Warner, 1960, pp. 140-141). The
dividing line between middle and low SES was set at 60 on the Warner
Scale, The numerical range of 54-62 includes the upper-lower class,
(see Appendix A) and in a few cases it was necessary to include sub-
jects from this group in order to fill the cells with the required
number of subjects. Low SES subjects were used from the lower-lower
class pool insofar as it was possible. The characteristics of lower-
lower class families differ considerably from those of the upper-
lower class who are more like the lower-middle class than the lower-
lower class. The area where lower-middle and upper-lower meet at the
dividing point of 60 may introduce enough variability within groups to
affect results dealing with low-middle SES effects. The items included
on the Warner Scale were (1) occupation, (2) source of income, (3)
type of dwelling, and (4) area of dwelling. The investigator added
"any funds received from governmental sources" to include social secu-
rity and unemployment compensation under (2) source of income, category
7. (See Appendix A).

Verbal ability was determined using the Gates-MacGinitie Reading
Tests for vocabulary and comprehension for grades 1-4., A Readiness
Test was used for kindergarteners, which included more than vocabulary
and comprehension, and for this reason the verbal ability scores,
shown in Table 1, are not directly comparable with other grada levels
because of the numerical inequality of the scores. The scores were
combined for each grade level and the median used as the breaking
point for high and low verbal ability. The Gates-MacGinitie tests
have been correlated with the Lorge-Thorndike Intelligence Test (1964)
Multilevel edition and yielded an r of .60 at the fourth grade level.
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GRADE LEVEL
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Schematic diagram for study on SES and verbal ability
in grade levels K-4.
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TABLE 1

Means and Standard Deviations for Socioeconomic Status
(SES), Verbal Ability (VA), and Age for
Each Grade Level of the Subject Sample

Kindergarten¥*¥

.17 68.00 9,00 25.12 4.96
.81 68.62 5.31 46.87  8.28
.86 57.75  3.41 38.37 6.75
.65 55.62 5.42 51.75 5.89

LSES/LVA 71.00
LSES/HVA 70.50
MSES/LVA 70.75
MSES/HVA 69.75

[ I T |

First Grade

.24 73.37 7.63 12.75 03
.18 71.00 6.18 28.25 .25
.31 51.75 7.32 12.87 3.72

.66 48.12  6.79 29.12 16

LSES/LVA 88.25 1
LSES/HVA 82.12
MSES/LVA 79.50
MSES/HVA 83.87

[ b

[ v

Second Grade

1.24
4.03
.68
4.03

.02 72.75  8.25 17.
.92 71.00  8.46 31.
.07 54.62 6.20 17.
.83 52.37 5.09 31.

LSES/LVA 99.25
LSES/HVA 97.62
MSES/LVA 92.00
MSES/HVA $3.12

o B wy

(¥ = TS

[ I L B T L
H

Third Grade

.39
.82
.64
.65

LSES/LVA 109.50  7.46 70.37  5.31 21.12
LSES/HVA 109.00 4.03 70.12  5.30 38.37
MSES/LVA 106.37 5.37 53.87 5.41 20.87
MSES/HVA 104.50  4.47 50.37 7.74 38.25

K ST O

Fourth Grade

.70 69.37 7.48 21.12 .55
.63 ©9.37 6.92 30.87 .74
.28 49.25 5.80 19.87 .72

48 47.62  8.15 31.87 2.41

LSES/LVA 122.25
LSES/HVA 118.00
MSES/LVA - 120.62
MSES/HVA 117.87

£l o~
= N

* Age in May 1970

**Kindergarten subjects were administered a readiness test which
resulted in numerically higher scores than for grades 1-4 which
had vocabulary and comprehension tests. Therefore, test scores
for verbal ability at the kindergarten level and other grade
levels are not directly comparable. Fifty points were subtracted
from each Kindergarten VA score. '
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General administration procedures

The test battery consisted of (1) Relational Terms Pretest to
assess each subject's understandiug of the relational ta2rms "more",
"less'", and "same"; (2) Provoked Correspondence Tasks; (3) Provoked
Correspondence Verbal Justification; (4) Unprovoked Correspondence Tasks;
(5) Unprovoked Correspondence Verbal Justification; (6) Single Seriation-
Height Tasks; (7) Single Seriation-Width Tasks; (8) Multiple Seriation
Tasks; (9) Surface Area Conservation Tasks; and (10) Surface Area Con-
servation Verbal Justification. The Piagetian tasks were selected to
assess number conservation. To rule out differences in representational
abilities all stimulus materials were concrete objects which : ould be
manipulated by the subjects. Verbal Justification responses to the
tasks were scored separately since justification was not a part of the
pass-fail criteria.

One of four trawined white examiners tested each subject individ-
ually in a room set aside fci test administration purposes, All but one
examiner were teachers with czveral years of classroom experience. The
reamining examiner was a minister who had experience working with chil-
dren in church and church-related activities. Each examiner tested
children at all grade levels in the various cl. ssifications. The total
test battery of Piagetian tasks required about one hour testing time per
subject which was completed in one testing session. The total testing
period covered a span of three weeks. The Piagetian task battery was
arranged in order of easy to difficult,

Examiners chatted with each subject to get acquainted. Subjects
were told they were going to play some games and that the nature of the
games were to be a secret between the examiner and the subject until
all of the subjects had been tested. Subjects were asked to promise
that they would not discuss the games with anybody else in an :ffort to
prevent contamination of results from children who had taken the
Piagetian task battery with those who had not until the total sample had
been tested. As a motivational device, subjects were told that they
would score one point for each correct answer given, but for each wrong
answer the examiner would get thke point which called upon the subject to
do his best in order to win out over the adult examiner. Correct
answers were reinforced verbally with remarks such as, "Good", '"Right",
and the like. Incorrect answers received a verbal reply of '"Interesting'.
In no cases were corrective feedback supplied to subjects by examiners,
Subjects were told they would be asked three questions about each task
and that the second and third questions did not mean that the first
answer was wrong, but only that the examiner wanted to be absolutely
sure the subject really understood the task. Standardized data sheets
were prepared and used in the present study. (See Appendix B).

Task specific procedures

_ Relational Terms Pretest. A pretest was used based on a modified
version of Griffiths, Shantz, and Sigel's (1967) test of relational
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terms. Three dimensional objects familiar to children were used for num-
ber and height. A standard sized object was used for comparison with
four other objects; one object to form the ~omparison of "same', one for
upward comparison of "more", one for downw. d comparison of ''less'", and
two for more extreme differences, Number comparisons were represented
with four sets of suckers utilizing a stardard set of 3 suckers and
comparison sets of 4, 3, 2, and 1 Suckers% Each sct of suckers was
attached to a 5" x 8" card.

The second relational terms pretest task was discrimination of
height. This task was adapted from Piaget (1964), Elkind (1964), and
Bruner (1964). The purpose was to assess the subject's ability to dis-
criminate differing heights and ability to respond appropriately using
the terms "shorter', "taller", and "middle'". The materials used were
four sticks and a holder. The set of sticks consisted of one stick 4"
in height for "shorter", two sticks 6" in height for '"middle" and '"same",
and one 8" stick for "taller'". The sticks were placed in disarray

them in their proper order. (See Appendix B)

Conservation of number: provoked and unprovoked correspondence,.
The format for these two tasks was adapted from Rothenberg (1969). She
found using one part questions more effective than multiple part ques-
tions typically used in the Pi-~getian questioning procedure. She found
no significant differences between performance on provoked and unpro-
voked correspondence. Other investigators, using functionally related
objects such as eggs and egg cups, doll and doll beds, found provoked
correspondence occurring somewhat earlier than unprovoked correspondence
which utilized homogeneous materials such as wooden blocks. Rothenberg
used unique pairs of objects (such as 2 vases, 2 boots, etc.) rather
than functionally related objects and found no significant difference
between provoked and unprovoked correspondence. It is possible that
unique pairs of objects presents a different problem to the young child
than functionally related objects and may, therefore, be considered a
different task. Zimiles (1965) found in his study of differentiation
and conservation of number that smaller aggregates of objects produced
more correct responses by younger subjecis than larger aggregates. The
present study utilized aggregates not exceeding five objects for these
two tasks, with unique pairs of objects (dolls, cups, spoons, horses,
blocks) for provoked correspondence, and wooden blocks for unprovoked
correspondence. Transformations used in the present study were identical
with those used by Rothenberg. The present study utilized three one-
part questions, whereas Rothenberg utilized two one-part questions.
Both studies asked for verbal justification of cbjective responses.
There was one warm-up item followel by five trials for both tasks. An
18" x 24" sheet of masonitc, one side painted blue, and the other side
yellow with a white line down the center, served as a background for
transformations which avoided any reference to "my side'" or "your side"
by either the examiner or the subject. Objective answers and verbal
justifications were scored and considered separately,
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Single Seriation - Height and width. According to Inhelder and
Piaget (1964), operational seriation does not dev relop much earlier than
operational classification in young children. The two main differences
between seriation and classification are: (1) a relation can be seen
while a class as such can't, and (2) serial configuration constitutes
"good form" perceptually. In seriation size alone may be sufficient for
a child to choose between elements of a series. Serial configuration

is not a primary datum but is itself influenced by the child's activi-
tics. Serial operations are an internalized result of previous activ-
ities and have their origins in the sensorimotor period. Stated

another way, seriation arises from the child's activities as a whole,
not from his perceptions alone. Once the child finds o systematic
method of seriation, it may be casily generalized.

Single seriation for height and width was adapted from Piaget
(1964), Elkind (1964), and Bruner (1964). The purpose of these tasks
was to assess the cnild's ability to discriminzte differing heights
and widths and his ability to respond appropriately with relational
terms. The child most often discriminates height or verticality
before width or horizontality. The task for single seriation in height
utilized a set of five sticks with a holder. Each stick was 1" in
diameter with heights of 2", 4'", 6", 8", and 10", Each subject saw the
array in its proper order, then the order was disarrayed and S required
to choose the shortest, tallest and middle sized sticks, then insert
the remaining two sticks in their proper place. Single seriaticn for
width utilized a set of five wooden cylinders all 2" high, but with
diameters of 1", 1%", 2", 2%", and 3". All materials were natural wood
color. No verbal justifications were required for either of the single
seriation tasks.

Multiple seriation. The format for the task is adapted from Bruner
(1964). Multiple seriation is seen by the Genevans as an additive
arrangement of asymmetrical transitive relations, or the ability of the
child to view and assess two or more dimensions simultaneously and
place them in correct ¢ rrespondence based on an underlying principle.
The materials used for t'is task were wooden cylinders with diameters
of 1", 1%", and 2" with heights of 2", 3", and 4" arranged on a 3 x 3
matrix made of masonite 12" x 12" painted green with white lines.
Cylinders were all natural wood color. The cylinders were arranged in
proper order on the 3 x 3 matrix before Ss., The varving heights and
diameters were discussed. Subjects were required to replace cylinders
removed by the examiner, to rebuild the original matrix, then to build
the original matrix in reverse., Children below the age of 7 are seldom
able to reverse the original matrix successfully. (Sec Appendix B).

Conservation of surfaca area. Research by Piaget, Inhelder, and
Szeminska (1960) indicates that conservation of surface area is not
acquired by most children until about the age of 9 years. This task
is associated wivh the child's construction of two-dimensional
geometric space. Conservation of volume, which concerns three-
dimensional space is not acquired until still later.

4b




Conservation of surface area was assessed by utilizing a format
similar to that used by Piaget et al. The materials consisted of a
piece of masonite 18" x 24" painted green to represent grass with a
white line down the center to vepresent a fence. A grass eating toy
animal was placed in each field and various transformations were
effected using wooden blocks to represent barns. The underlying logical
formula is B = A = A' where B r-presents the entire surface area of a
field, A represents the area oc .upied by barns, and A' the remaining
surface area of grass which the animal has to eat. Subjects were asked
three questions using the terms '"more'", '"less", and '"same'. Verbal
justifications of objective responses were also recorded and scored
separately. The exact transformations and questioning procedures are
given in detail on the data sheets for surface area conservation. (See
Appendix B). Transformations varied from sameness to extreme differ-~
ences with respect to number and placement of barus on each field
because of Piaget's findings that some transitional conservers conserve
only with minimal illusion and fail to conserve with strong illusions.
Other investigators have found some trials on the same task of different
difficulty,

Scoring procedures
oC g pPTr

Examiners recorded objective answers on the data sheets immediatelw
opposite each trial. Verbal justification responses were scored sepa-
rately and rated a~ rdequate or inadequate. The passing criterion for
each trial was corwenrt answers or performance on all questions. When
all questions and/or performances were correct for a given trial, a
score of one was assigned for the trial; a single incorrect response
resulted in a zero scorz for the trial. Each of the ten separate tasks
had five trials, the trials ranging from easy to difficult on a given
task. A perfect performance on the entire task battery would be
reflected in a score of 55 which would include objective responses and
verbal justifications.

Ireatment of data
Parametric statistics were used throughout for data analysis.

Four-way analysis of -rariance and Student's t-tests for independent
groups were used.
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CHAPTER IV
RESULTS

Table 2 presents the means and standard deviations for_middle
and low SES, high and low verbal ability subscmples by task™ for each
sex at grade leve's K-4. Other means and standard deviations may be
found in Appendix C. Factorial analyses of variance (see Appendix D)
across grada ievels K-4 indicate the following: (1) SES was not sig-
nificant for any task. (2) Verbal ability (see Table 7) was significant
at the .05 level for single seriation-width, multiple seriation, and
surface area justification; at the .01 level for provoked correspondence
tasks and verbal justifications, and surface area tasks. The relational
terms pretest and unprovoked correspondence tasks both approached siznif=-
icance at the .05 level. 1In every case the high verbal ability group
performances were superior to that of the low group. (3) Grade level
was significant at the .05 level for relational terms pretest and at the
.01 level for provoked correspondence tasks and verbal justificationms,
unprovoked correspondence tasks and justifications, single seriation-
width, multiple seriation, surface area tasks and verbal justifications,
or a total of 8 out of 10 tasks. Performance scores favored upper
grades over the lower ones. The main effect of age-grade level was not
significant for single seriation-height task. (4) Only one task out of
ten, the relational terms pretest, was significantly different with
girls outperforming boys.

The only interactions occurred in relation to one task, single
seriation-height, which indicated significant interactions at the .05
level for grade x scx x verbal ability; grade x SES x verbal ability;
sex x SES x verbal ability; and grade x sex x SES x verbal ability.

The possibility of type I and II errors should be considered.
Several significant t-tests were found throughout these results. Sig-
nificant t's will be found by chance alone 5% of the time with an alpha
level of .05 and 17 of the time with an alpha level of .0l.

Hypothesis 1. There will be significant .ifferences in Piagetian
task;gerfarmancés in favor Gf the mlddle SES over low SEE sub ects
combined across grade levels Kséi

This hypothesis was not supported. Factorial analyses of variance
across grade levels K-4 indicated that SES was not significant for any
task. Table 3 showing t-test results indicates no significant differ-
ences for each test battery item except provoked correspondence tasks
which was significant at the .05 level favoring the middle SES group.
These results indicate that SES has little, if any, influence on any
task of the battery.

lpefinitions of tasks may be found in Methods and Procedures
section under Task Specific Procedures.
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TABLE 2

Mean and S.D. for Middle and Low SES, High and
Low Verbal Ability by Task for Each Sex
at Each Grade Levels

__LowSES

_ es _ __ Middle sgs
Low Verbal High Verbal Low Verbal High Verbal

srade  Sex Mean S.D. Mean S.D. Mean S.D. Mean _S.D.

1. Relational Terms
.50 10.00 0.00 9,75 0.50

qjj

¥ Female 9.00 1.4%1 9.75
.25 2.87 8.75 1,50 10.00 0.00

o
(@)
o0

K 'Male 9.75 0.
1 Female 10.00 0.00 9.75 0.50 9.50 0.57 9.75 0.50

1 Male 9.00 1.41 9.75 0.50 8.00 2.70 9.50 0.57
2 Female 9.25 0.95 10.00 0.00 9.25 0.95 10.00 0.00
2 Male 8.75 2.50 8.25 1.50 10.00 0.00 10.00 0.00
3 Female 10.00 0.00 10.00 0.00 9.25 1.50 10.00 0.00
3 Male 9.75 0.50 10.00 0.00 10.00 0.00 10.00 0.00
4 Female 10.00 0.00 10.00 0.00 10.00 0.(7 1¢.00 0.00

4 Male 10.c0 0.00 10.00 0.00 10.00 0.00 10.00 0.00

2. Provoked Correspondence Justifications

K Female 1.00 1.41 2.25 2.21 3.00 1.82 2.50 1.91

=

K Male 2.00 1.82 2.25 2.63 2.75 .70 3.75 1.89
.73 3.50 2.38

e

.50 1.00 2.50

1 Female 3.00 2.16

s~

-

.00 0.81 2.75 .63 3.50 1.73

[

1 Male .00 0.81

2 Female .75 1.89 .75 0.50 4.25 1.50 .00 0.00

=~

.00 .75 0.50

Ln
o
=
G

.00 l.41

2 Male .25 1.50

.00 0.00

L]

+.75 0.50

& W

.00 0.00

i

3 Female .25 0.95

.00 0.00 5.00 0.00 4.50 0,57 5.00 0.00

o

3 Male

4 Female 4.75 0.50 5.00 0.00

>~ >~ o~
~J
(%)
i o
O
(¥, ]
O
o
o
(@]
[

4 Male 4.50 1.00 5.00 0.00

N = 4




TABLE 2 (continued)

 LowSES ______ __ Middle SBS
Low Verbal High Veihal Low Verbal High Verbal
Grade Sex Mean S5.D. Mean S.D. =~ Mean S.DL. Mean S.D.

3. Provoked Correspondence Tasks

(R

.00 1.82 .00 1.15

I\
]
[aaad
[

K Female 1.00 1.41 2.25

2.75 2.21 3.00 1.82 3.75 1.89

]
e
~J4
e
m e,

K Male 1.5C
.00

(]
B
L
P
%]
=
o
T
o
=
=
R
‘I'-.ﬂ\
o
'—_‘
~J
fad
oy
o
<
=

1 Female

1.89

.
oy
!
"
Wi
"—M
[
|
b
u.—-b
]
(W]
Tt
m\_’n
(%
]
o
i
Toadi
~J
(Wal
s

1 Male
2 Female 4.75 0.50 4.75 0.50 4.00  1.41 5.00 0.00
2 Male 4.00  1.41 4.00 1.41 4.75  0.50 4.75  0.50
3 Female 4.50 0.57 5.00 0.00 4.75 0.50 5.00 0.00
3 Male 5.00 0.00 5.00 0.00 4.50 0.57 5.0 0.00
4 Female 4.75 0.50C 4.50 0.57 5.00 0.00 5.00 0.00

4 Male 4.50 1.00 5.00 0.00 4.50 1.00  5.00 0.00

4. Unprovoked Correspondenc. Justifications

K Female 2.00 1.41 4.25 0.95 3.50 2.38 2.25 0.50

[

.00

[

.38 4.00

it

K Male 2.00 1.82 2.75 .21 2.50

1 Female 3.25 3.36 3.75 1.50 4.25 0.95 4.25 1.50

T

1 Male 2.75 2.06 4.50 0.57 2.75 .63 4.25 1.50
2 Female 4.75 0.50 5.00 0.00 4.75 0.50 5.00 0.00
2 Male =~ 4.75 0.50 4.25 1.50 5.00 0.00 5.60 0.00
3 Female 5.00 0.00 5.00 (.00 5.00 0.00 5.00 0.00
3 Male 4.75 0.50 5.00 0.00 4.75 0.50 5.00 0.G"

.00 5.00 0.00

e
o

4 Female 5.00 0.00 5.00 0.00 5.0

.00  0.00 5.00 0.00 5.00 0.00
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- lowsES ______ ___ widdle SES

Low Verbal  High Verbal Low Verbal  High Verbal
Grade Sex Mean S.D. Mean _S.D. Mean S.D. Mean S.D.

5. Unprovoked Corresnondence Tasks

(R
(W3]

K Female 1.75 1.70 4.00 1.41 3.50 2.38 2.25 1.

i
O

K Male 2.00 1.41 2.75 2.63 2.75 2.63 3.75 2.5

1.50 4.25 0.95 4.25 1.50

I
(%]

1 Female 3.75 2.50 4,

1 Male 3.00 1.82 4.50 1.00 3.00 2.44  4.25 1.50
2 Female 4.75 0.50 5.00 0.00 4.75 0.50 5.00 0.00
2 Male 5.00 0.0 4.25 1.50 5.00 0.00 5.00 0.00
3 Female 5.00 0.00 5.00 0.00 5.00 0.00 5.00 0.00
3 Male 4.75 0.50 5.00 0.00 4.75 0.50 5.00 0.00
4 Female 4.75 0.50 5.00 0.00 5.00 u.00 5.00 0.00

.00 7.00

[y ]

4 Male 5.00 0.00 5.00 n.00 5.00 0.00

6. Single Seriation - Height

.63

[
]
\U’m
[

K' TFemale 4.50 1.00 5.00 0.70  5.00 0.00

Male 4.25 0.95 5.00 0.00 4.75 0.50 5.00 0.00

>~

1 Female 3.75 1.25 5.00 0.00 4.50  0.57 5.00 0.00
1 Male 5.00 0.00 4.50 1.00 4.25 1.50 4.50 1.00
2 Female 4.5C 1.00 4.75 0.50 5.00 0.00 4.50 1.00
2 Male 4,50 0.57 2.75 1.50 3.50 L.73 5.00 0.00
5 Female - 4.75 0.50 5.00 0.00 4.00 1.41 5,00 0.00
3 Mele 5.00 0.00 4.75 0.50 4.25 0.95 3.75 L.25

4 Female 5.00 0.00 4.75 0.50 5.00 0.00 4.75 0.50

4 Male 5.00 0.00 4.75 0.50 5.00 0.00 5.00 0.00
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TABLE 2 (continued)

o —— S — — = -
e

_  Low SES o ES
Low Verbal High Verbal Low Verbal High Verbal
Grade  Sex Mean S.D. Mean S.D. =~ Mean _S.D. Mean _S.D.

7. Single Seriation - Width
K Female 3.00 1.63 4.25 1.50 3.50 1.91 4,50 0.57
K Male 4.25 0.95 4.25 1.50 3.75 1.25 2.00 2.16
1 Female 3.75 1.25 3.75 1.50 3.75 0.95 5.00 0.00
1 Male 3.50 1.73  4.25 0.95 3.00 1.82 5.00 0.00
2 Female 5.00 0.00 5.00 0.00 4.00 2,00 4.25 0.95
2 Male 4.00 1.15 5.00 5.00 3.50 1.73 4.50 1.00
3 Female 4.50 0.57 4.25 1.50 4.00 1.41 5.00 0.00
3 Male 5.00 0.00 4.25 0.95 3.75 1.50 4.75 0.50

.00 0.00 4.75 0.50

[ W

4 Female 4.7 5 0.50 4,75 0.50

4 Male 4.00 141 4.25 0.95 5.00 0.00 5.00 0.00

8. Multiple Seriatiowu Tasks
K Female 1.50 1.00 1.00 1.41 1.75 1.70 1.50 1.91
K Male 3.00 0.81 2.25 2.63 1.50 1.91 1.25 1.50
1 Female 2.25 0.50 2.75 1.50 1.50 0.57 2.25 2.63
1 Male 2.50 1.29 3.25 1.25 0.75 0.50 3.75 1.25
2 Female 3.00 1.82 4.25 0.95 3.00 1.63 4.00 0.81
2 Male 2.75 0.50 3.25 Z2.06 4.00 0.81 3.75 1.50
3 Female 3.75 J.95 5.00 0.00 4.00 0.81L 4.50 0.57
3 Male 3.75 1.25 4.00 1.41 4.50 L.00 4.75 0.50
4 Female 4.00 0.8l 4.50 0.57 4.50 1.00 4.75 0.50

4 Male 3.50 1.91 3.75 1.50 4,75 0.50 4.50 1.00
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Grade

TABLE 2 (continued)

Sex

- Low SES

ié& Verbal

Mean _

S.D.

_Mean

S.D.

_Middle SES

Lou Verbal -

_Mean

5.D.

9.

p
(=

Area Justification

Female

Female
Male
Female
Male
Female

Male

Area Tasks
Female
Male
Female
Male.
Female
Male
Female
Male
Female

Male

0.

75

.25
.50
.75
.00
.50
.25
.00
.75

.50

.25
.75
.00
.25
.00
.00
.25
.00
.00

.30

2.36

0.81
1.00
1.70

1.82

1.41
0.95

1.41

1.70

1.82

W

.50

.75

.25

.50

.75

.00

.50

.25

.50
.75
.25

.50

.00

1.25

1.15

1.89

1.50

1.00

1.89

g

.06

1.00

1.89

1.00
1.89

0.00

.25
.25
.75
.00

.25

.50
.50
.00

.50

.25

.75
.00

.25

0.95
.95
0.95

Al

1.29
.. 00
1.41

.00

41
.70
.50
.95
.00
.50

.50

.25
.50
.00

.25

00

.00

.00

.00

.00

.00

.25
.50
.00
.25
.75
.75

.00

41
.36
.15
L4l
.50

4l

.16
.73
.50
91
.15
.50
.50

.50

7550



TABLE 3

t-test Results for Comparisons of Low and Middle
SES Groups on All Tasks

Tasks ,;QW SES giddle—sﬁg— t-Value®
Mean S5.D Mean 5.D.

Lan

e

L |

10.

Relational terms
pretest

Provoked correspondence
justification

. Provoked correspondence

tasks

. Unprovoked correspondence

justification

. Unprovoked correspondence

tasks

Single seriation-.

height

Single seriation-

width

Multiple

seriation

Surface area conservation
justification

Siyirface area conservation
tasks

3.81
4.18
4.22

4.62

3.20
3.21

3.35

et

.68
.67

yas

9.68
4.08
4.15
4.36
4.37
4.52

4,20

2.96

0.89
1.50
1.43
1.37
1.39
1.05
1.30

1.77

*one-tailed test.

N=

L.05,158df

= 80 for each subsample

= 1.645

o3
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task perfcrmqnces in favor of hlgb over low verbal ablllty subjects
ccmblned acrubsAgraﬂe levels and at each grade level considered sepa-

rately.

The results of analysis of variance across grade levels K-4 (see
Table 4) indicates support for this hypothesisg. Results of t-test
comparisons by grades shown in Table 4 indicates no significant dif-
ferenr :s for any task at the kindergarten level. At grade one, sig-
nificant differences favoring the high VA's were found for provoked
correspondence tasks, single seriation-width, multiple seriation, and
surface area conservation tasks, At the second grade levels ns signif-
icant differences were found for any task. At the third grade level
significant differences were found for provoked correspondence tasks
and verbal justifications, multiple seriation, and surface area t--ks
and verbal justifications all favoring the high verbal ability gr. p.
At the fourth grade level differences were found for provoked corre=
spondence tasks favoring the high verbal ability group and single
seriation-height favoring the low verbal ability group.

Hypothesis 2. There will be significant differences in Piagetian

Hypothesis 3. The range of differences between middle and low
SES groups will be: (al‘g;eater at the flrstAg_ade than at the fourth
g;ade for numbe; conservation tasks and verbal<1p5t1flcat;cms ~and (b)
greater at the fourth grade than at the first grade for surface area

:Qnservatlcn taskk and verbal<1ust1£1catLans.

This hypothesis was not supported. The results of t-teste shown
in Table 5 indicates no significant difference attributable to low or
middle SES levels on any of the tesks examined for either the 1i.rst
or fourth grade levels.

In every case the fourth graders did better than first graders
on both number conservation tasks and verbal justifications, and sur-
fac2 area conservation tasks and verbal justifications. (See Figs. 2-
7) . There were no significant differences for verbal justifications
between the two groups, although surface area justifications approached
the level of significance at the .05 level favoring the low SES fourth
graders.

Hypothesis 4. Subjects from middle SES levels with low verbal
ability ccmblned acrosc grade 1evels K-4 w111

(a) perform significantly better on number conservation tasks and
verbal Justlflcatlans than subjects erm Low SES levels w1th low varbal
ablllty, and

(b) perform significantly better on surface area conservation tasks
and verbal lustif;catlcns than subJects from low SES levels with 1@w

v&rbal ab;l;;z
T
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TABLE 4

t-test Comparisons of High and Low Verbal Ability
at each Grade Level K-4

___ Kindergurten _
Low Verbal High Verbal

,,M%aﬁ,,Sfo, ”rﬁgaﬁhhélD.ir

1.

10.

Relational Terms

Pretest

Provoked Correspondence
Justification

Provoked Correspondence
Tasks

Unprovoked Correspondence
Justification

Unprovoked Correspondence
Tasks

Single Seriation
Vertical

Single Seriation
Horizontal

Multiple

Seriation

Area Conservation
Justification

Area Conservation

Tasks

Relational Terms

Pretest

Provoked Correspondence
Justification

Provoked Correspondence
Tasks :
Unprovoked Correspondence
Justification

Unprovoked Correspondence
Tasks

Single Seriatiom
Vertical

Single Seriation
Horizontal

Multiple

Seriation

Area Conservation
Justification

Area Conservation

Tasks

2.50
2.50
4.62

3.62

1.08
1.72

1.78

1.40
1.43
1.36

1.30

9.43

2.68

4.43
3.75

1.50

2.18

_First Grade

1.50

2.05

1.54
1.75
1.78
1.82

1.64

1.58

1.02
1.36
1.00
1.67
1.26

9.68

1.25
0.68

0.96

0.01 ns
0.°3
0.88 ns
1.28
0.45

+ 015

2 NS

ns

ns

1.56

ns
0.18 ns
3.04%*gig,
1.44 ns
1.43 ns
1.22 ns
2.39%%sig.
2.55%%sig,
1.33 ns

2.32%%sig.



TABLE 4 (continued)

T _____Second Grade
Low Verbal High Verbal
____Tasks i Mean S§.D. Mean S.D.  t-Value¥*

1. Relational Terms
Pretest 9.31 1.35 9.56 1.03 0.57 ns
2. Provoked Correspondence
Justification 4.31 1.35 4.62 0.80 0.80 ns
3. Provoked Correspondence
Tasks 4.37 1.0z 4.92 0.80 0.77 us
4. Unprovoked Correspondence
Justification 4.81L 0.40 4.81 0.75 0.00 ns
5. Unprovoked Correspondence
Tasks 4.87 0.34 4.81 0.75 0.30 ns
6. Single Seriation
Vertical 4.37 1.08 4,25 1.23 0.33 ns
7. Single Seriation
Horizontal 4.12 1.4¢ 4.5 0.70 1.45 ns
8. Multiple
Seriation
9. Area Conservation
Justification 3.
10. Area Conservation
Tasks

.81 1.32 1.36 ns

(%]
H
oo
[
I
~J
fd

3.75 1.57 C.20 ns

o]
~J
fjaneds
o
Ln

L.34 3.93 1.43 0.38 ns

(]
~J
an
[1"_“

_Third Grade _

. Relational Terms
Pretest 9.75 0.77 10.00 0.00 1.25 ns
2. Provoked Correspondence
Justification 4.62 0.61 5.00 0.00 2.45%%gig,
3. Provoked Correspondence
Tasks 4.68 0.47 5.00 0.00 2.61%%gig.
4. Unprovoked Correspondence
Justification 4.87 0.34 5.00 0.00 1.47 ns
5. Unprovoked Corraspondence
Tasks 4.87 0.34 5.00 0.00 1.47 ns
6. Single Seriation
Vertical 4.50 0.89 4.62 0.80 0.42 ns
7. Single Seriation
Horizontal 4.31 1.07 4.56 0.89 0.72 ns
8. Multiple
Seriation 4.00 0.96 4.56 0.81 1.78% sig.
9. Area Conservation
Justification 2.81 1.42 4.37 1.08 3.49%%gig.
10. Area Conservation
Tasks 2,75 1.34 4.43 1.38%5 3.88%%sig,

[
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TABLE 4 (continued)

1

Tasks_

'Highiverﬁéi
Mean §5.D.

0.

Relational Terms

Pretest

Provoked Correspondence
Justification

Provoked Correspondence
Tasks

Unprovoked Correspondence
Justification

Unp:~voked Correspondence
Tasks=

Single Seriation

Vertical

Single Seriation
Horizontal

. Multiple

Seriation

. Area Conservation

Justification
Area Conservation
Tasks

.00 0.00

>.00 0.00
4,87  0.34
.00 0.00
.00 0.00
5.00 0. .40
4.68 0.7 .60

4,18 1.1 .95

e
oo
4

4.18 1.

.14

[

.09

.00

.33

sig.

.96 ns
.00 ns
.99 ns

.86% sig,

ns

ns

]
C

ns

ns

*One-ta ed test

wta
Fil

t

t

N

.05, 30 df ~ L1-69

.01, 30 df = 2.45

16 for each subsample

o7
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TABLE 5

t-test Comparisons cf Sclected Tasks at the

First and Fourth Grade Levels
for Low and Middle SES Groups

Tasks _Low SES  Middle SES ¢ ysiuex
Mean §.D. YMean 5.D.

First Grade

2., Provoked Correspondence
Justification

3. Provoked Correspondence
Tasks

4. Unprovoked Correspondence
Justification

5. Unprovoked Correspondence
Tasks

9. Surface Area

Justification

Surface area

Tasks

10.

Fourth Grade

2. Provoked Correspondence
Justification

3. Provoked Correspondence
Tasks

4. Unprovoked Correspondence
Justification

5. Unprovoked Correspondence
Tasks

9. Surface Axrea

Justification

Surface Area

10.
’ Tasks

.56

[

I

43

.06 1.98
.50 1.
1.71 3.87 1.
1,71 3.94 1.

1.78 2.31

.57 4.87

fon ]

.00 0.
0.00 5.00
1.06 3.87 1.20

.31 1.

L]

.49

.38

.01

.20

.52

.00

.66

.00

.00

.81

ns

*One-tailed test. £t 05 30df =

N 16 for each subsample

52



.0 B 4th grade

P

MEANS

l .

- i ) i . - - e o o
2 LOW SES MIDDLE ESES o LOW SES MIDDLE SES

Fig. 2. Comparison of lst and 4th Fig. 3. Comparison of lst and 4th
grade means for provoked grade means for provoked
correspondence justifica- correspondence tasks.
tions.

__4th grade

4th grade , | -
o S et ¢ —- —a 5.0 1

5.04  —

4,0t > 4.0 T 1st grade ——

MEANS
MEAN3

2.0 i et e R . 2. { —

LOW SES MIDDLE SES LOW SES MIDDLE SES
Fig. 4. Comparison of 1st and 4th Fig. 5. Comparison of lst and 4th
grade means for unprovoked grade means for unprovoked
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Fig. 7. tl

Comparison of lst and 4th
grade means for surface
area tasks



(a) This hypothesis received only very weak support. t-test
results shown in Table 6 indicate no significant differences in task
scores for low and middle SES groups both with low wverbal ability,
czxcept for unprovoked correspondence justifications which indicates
a difference attributable to SES in favor of middle SES subjects.

(b) Subjects from middle and low SES groups, both with low verbal
ability, did not perform significantly different on surface area tasks.
Surface area justifications approaches significance at the .05 level
in favor of the middle SES subjects.

Hypothesis 5. SES will be a significantly greater discriminating

e m—

vathble in Plagetlan taﬁk_gerfarmanca than verbal blllry combined
acrcss<g_aée levels K-4.

This hypothesis was not supported. The provoked correspondence
tasks without justification was the only one which significantly
differed between the two SES groups and favored the middle SES sub-
jects. (See Table 3). Analysis of variance across grade levels for
individual tasks for SES and verbal abi.ity are shown in Table 7 and
indicates that verbal ability iz the stronger discriminating variable.
The effects of SES are negligible. Significantly different perform-
ances are attributed to verbal ability at the .01 level for provoked
correspondence justifications, provoked correspondence tasks, and sur-
face area tasks; at the .05 level for single seriation-width, multiple
SérlatlDﬁ and surface area justifications. %he relational terms , re-
test, unp:@voked correspondence justifications, and unprovoked corre-
spgndence’taskg approach significance at the .05 level. Single
seriation-height wdas not significant with regard to the verbal ability
dichotomy.

Hypothesis €. It is not predicted that any main effects or higner

order ;nteractlans will be asrchiatad wlth the sex dichotomy.

This hypothesis was supported. Main effects or interactions were
not found to Le attributable to sex combined across grade levels or at
each individual grade level, except in the case of the relational terms
pretest, i.e., results combined across grade levels indicate a signifi-
cant difference between the sexes in favor of girls over boys. There
are no significant interactions with the other variables except for
single seriation-height. Table 8, showing t~iest results combined
across grade levels, indicates no significant diffcrences between the
sexes except for relational terms pretest as noted. Table 9, showing
t-test results for girls and boys at each grade level for all tasks
shows no significant differences at the kindergarten level., At the
first grade level there is one significant difference on relational
terms pretest favoring girls. At the second grade level, single
seriation-height favored girls and surface area conservation justifi-
cations favored boys. At the third and fourth grade levels there were
no significant differences favoring either group.
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TABLE 6

t-test Comparisons of Selected Tasks Combined
Across Grades K-4 for Low and Middle
SES Groups with Low Verbal Ability

__Low Verbal Ability
Tasks _Low SES _ Middle SE
Mean 3.D. _ Mean S.D

S t-Value*

2. Provoked Correspondence

Justification 3.48 1.69 3.78 1.73 0.85
3. Provoked Correspondence

Tasks 3.47 1.85 3.87 1.51 1.07
4. Unprovoked Correspondence

Justification 3.97 1.17 4,47 1.26 1.82 sig.

5. Unprovoked CDETESpGndénée

Tasks 3.92 1.38 4L.25 1.55 1.00 ns

9. Surface Area
Justiflication 2.92 1.85 3.50 1.87 1.44

10. Surface Area
Taske 2.97 1.59 2.95 1.66 0.06 n

N = 80 for each subsample
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TABLE 8

t-test Comparison of Sex Combined Across
Grade Levels K-4 for All Tasks

o | - _Female _ Male
__Tasks - _____Mean S5.D. Mean S.D.  t-Valuew

1. Relational Terms

Pretest 9.76 0.62 9.48 1.26 1.81% sig
2. Provoked Correspondence

Justification _ 3.92 1.64 3.97 1.55 0.22 ns
3. Provoked Correspondence

Tasks
4. Unprovoked Correspondence

Justification 4,35 1.27 4.20 1.52 0.73 ns
5. Unprovoked Correspondence

Tasks 4.36 1.33 4.23 1.53 0.63 ns
6. Single Seriation

Height 4.62 0.93 4.52 0.9 0.75 ns
/. Single Seriation

Width 4.33 1.11 4,15 1.28 1.04 ns
8. Multiple

Seriation 3.18 1.66 3.27 1.64 0.42 ns
9. Surface Area

Justification 2.98 1.65 3.18 1.87 0.87 ns

10. Surface Area
Tasks 3.17 1.62 3.36 1.63 0.89 ns

.97 1.58 3.98 1.55 (.02 ns

o

*One-tailed test. E.OS, 158d€ ~ 1.645

N = 80 for each subsample
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TABLE 9

t-tesat Comp: i rne of Sov for A1l Tocln

at Each Grade Level K-4

Ilindergarten
_Female =~ __Male |
__Tasks , & Mean S.D. _ Mean S.D. _ t-Value*

1. Relational Terms

Pretest 9.62 0.80 0.18 1.64 0.98 ns
2. Provoked Correspondence

Justification 2.18 1.83 2.68 1,95 0.75 ns

3. Provoked Correspondence

Tasks 2,06 1.69 2.75 1.91 0.08 ns
4. Unprovoked Correspondence

Justification 3.00 1.63 2.81 2.04 0.27 ns
5. Unprovoked Correspondence

Tasks 2.87 1.82 2.81 2.19 0.08 ns
6. Single Seriation

Height - 4.31 1,57 4.75 0.57 1.07 ns
7. Single Seriation

Width 3.81 1.47 3.56 1.67 0.45 nn
8. Multiple

Seriation 1.43 1.41 2.00 1.78 0.99 as
9. Surface Area

Justification 1.31 1.19 1.62 1.92 0.55 ns
10. Surface Area

Tasks 1.75 1.23 2.12 1.70 0.71 ns

1. Relational Terms
Pretest 9.75 0.44 9.06 1.56 1.85*% sig.
2. Provoked Coriespondence
Justification 3.37 1.85 3.06 1.69 0.50 ns
3. Provoked Correspondence
Tasks 3.56 1.82 3.18 1.86 0.58 ns
4. Unprovoked Correspondence '
Justification 3.87 1.54 3.56 1.86 0.48 ns
5. Unprovoked Correspondence
Tasks 4.12 1.54 3.68 1.74 0.81 ns
6. Single Seriation
Height 4.56 (.81 4.56 0.96 0.00 ns
/. Single Seriation
width 4,06 1.12 3.93 1.43 0.28 us
8. Multiple
Seriation 2.18 1.47 2.56 1.54 0.72 ns
9. Surface Area
Justification
10. Surface Area
Tasks

1.87 1.66 1.65 ns

b
oo
~J
=
';P"‘
L%

2.31 1.35 0.91 ns

P
B
1

[

>
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TABLE 9 (continued)

] 7 B 7 ) i ”S%éénﬂféfaﬂ?,, . 7 B
_Female Male
_Tasks i Mean S8.D.  Mean 8.D. = t-Value

1. Relational Terms
Pretest 9.62 0.71 ©.25 1.52 0.89 ns

2. Provoked Correspondence
Justification 4.43 1.20 4.50 1.03 0.01 ns
3. Provoked Correspondence
Tasks 4.62 0.80 4.37 1.02 0.07 ns
4. Unprovoked Correspondence
Justification 4.87 0.34 4.75 0.77 0.48 ns
5. Unprovoked Correspondence
Tasks 4.87 0.34 4.81 0.75 0.31 uns
6. Single Seriation ‘
Height 4,68 0.70 3,93 1.38 1.92% sig,.
7. Single Seriation
Width i 4.56 1.09 4.25 1.18 1.01 ns
8. Multiple
Seriation 3.56 1.36 2.43 1.31 0.03 ns
9. Surface A.ea
Justification 3.57 1.50 4,2
10. Surface Area
Tasks 3.56

wn

1.18  1.82% sig.

.50 4,12 1.20 0.92 ns

=

Third Grade

1. Reiational Terms

Pretest
2. Provoked Correspondence

Justification 4.75 0.57 4.87 0.34 0.74 ns
3. Provoked Correspondence

Tasks ' 4.81 0.40 4.87 0.34 0.06 ns
4. Unprovoked Correspondence

Justification 5.00 0.00 4.87 0.34 1.48 ns
5. Unprovoked Corresponcence

Tasks 5.00 0.00 4.87 0.34 1.48 ns
6. Single Seriation

Height 4.68 0.79 4.43 0.89 G.84 ns
7. Single Seriation

Width 4.43 1.03 4.43 0.96 0.00 ns

8. Multiple
Seriation 4.31 0.79 4.25 1.06 0.19 ns

9. Surface Area
Justification 3.50 1.54 3.68 1.44 0.45 ns

10. Surface Area
Tasks 3.50 1.54 3.68 1.44 0.48 ns
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TABLE 9 (continued)

___Fourth Grade
Female Male

__Tasks __ e Mean 8.D. _ Mgan S.D. __t-Value

1. Relational Terms
Pretest 10.00 0.00 10.00 0.00 0.00 ns
2. Provoked Correspondence
Justification 4.87 0.34 4,75 0.68 0.69 s
3. Provoked Correspondence
Tasks 4.81 0.40 4.75 0.68 0.21 ns
4, Unprovoked Corrcspondence
Justification 5.00 0.00 5.00 0.00 0.00 ns
5. Unprovoked Correspondence
Tasks 4.93 0.25 5.00 0.00 0.99 ns
6. Single Seriation
Height 4.87 0,34 4.93 0.25 0.62 ns
7. Single Seriation
Width 4.81 0.40 4.56 0.89 1.02 ns
8. Multiple
Seriation 4,43 0.72 4.12 1.31 1.12 ns
9. Surface Area
Justification
10. Surface Area
Tasks 4.31 1.25 4.56 0.81 0.64 ns

.87 1.40 4.50 0.89 0.91 ns

ol

Y05, 30 df ©

ekt . = 5
€ o1, 30 af = 2-%°

N =16
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Hypothesis 7. 1f there is a correlation between the Piagetian
task DbJEEtIVE SEDIES Verbal Jpstlflcatloﬂs acﬁres and the Ftand—

——— e e e

magnltudé.

This hypothesis was supported. Table 10 indicates a high correla-
tion between the Piagetian task objective scores and the verbal justi-
fication scores, whereas the correlations between the Piagetian scores
and the Gates-MacGinitie scores are quite low. The product moment
correlation indicates only three of ten correlations were statisti-
cally significant. Of the three that were statistically significant,
the coefficients of determination were less than 507 indicating the
significant correlations to be of little practical value.
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TABLE 10

Product Moment Correlation Coefficients for Piagetian
Task Objectives Scores, Verbal Justifications Scores,
and the Standardized Gates-MacGinitie Test

Scores for Each Grade Level

Gates-

T T Piagetian =~ Verbal
Task Justifications MacGinitie
. - ____Scores , Scores __Scores

Kindergarten®

Piagetian Task Scores 1.00 0.82 0.26
Verbal Justifications 0.82 1,00 0.25
Gates-MacGinitcie Scores 0.26 0.25 1.00

First Grade®

Piagetian Task Scores 1.00 0.76 0.65
Verbal Justifications 0.76 1.00 0. 36
Gates=MacGinitie Scores 0.65 0.36 1.00

Second Grade*

Piagetian Task Scores 1.00 0.69 0.26
Verbal Justifications 0.69 1.00 0.08
Gates-MacGinitie Scores 0.26 0.08 1.00

Third Grade*

Piagetian Task Scores 1.00 0.73
Verbal Justifications 0.73 1.00 0.64
Gates-MacGinitie Scores 0.60 0.64

Fourth Grade*

Piagetian Task Scores 1.00 0.42 0.07
Verbal Justifications 0.42 1.00 0.26
Gates=-MacGinitie Scores 0,07 0.26 1.00

Overal 1%*

Piagetian Task Scores 1.00 0.85 0.03
Verbal Justifications 0.85 1.00 -0.10
Gates=MacGinitie Scores 0.02 -0.10 1.00

= 32

= 160 | " B9

=22
I

*
*%
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CHAPTER V
DISCUSSION

SES did not prove to be a significant variable for any task com-
bined across grade levels K-4. The results of t-tests between low and
middle SE3 subjects indicated only one task, provoked correspondence,
which revealed significantly different peiformances favoring the middle
SES group. There is, therefore, no clear-cut superiority for one SES
group over the other. Comparisons for low verbal ability for middle
and low SES groups indicates only weak support for the middle SES low
verbal ability group on task performances and verbal justilications.
Unprovoked correspondence justifications was significant at the .05
level in favor of the middlie SES low verbal ability group, while sur-
face area justifications approached significance at the .05 level.
Means are slightly higher for middle SES low verbal ability group on
all but suvrface area tasks which slightly favors the low SES low verbal
ability group. (See Table 5).

In contrast, the high verbal ability group shows significantly dif-
ferent performances from the low verbal ability group on a number of
comparisons across grade levels. The means for the high verbal ability
group are, in most instances, higher than those for the low verbal
ability group. At kindergarten, first, and third grades the high verbal
ability group consistently did better than the low verbal ability group,
but at the second and fourth grades the low verbal ability group's means
are somewhat higher than the high verbal ability group's means, although
not significantly so. Comparisons of SES and verbal ability on
Piagetian task performances indicate that verbal ability is a very
strong discriminating variable whereas SES is weak to negligible. (See
Table €). There were no main effects for sex and significant inter-
actions associated with sex were found on only one task, single
seriation-height, which lends strong support to the position that sex
exeirts little differential effect on Piagetian task per crmances.

Several studies which were cited earlier have found definite SES
effects, whereas the present study has not. Some factors which may
have influenced these findings are noted by Asch and Zimiles (1969) in
their study of classification abilities. They assessed low and middle
SES subjects and found no differences between the two SES groups when
actual objects were used, but a considerable drop for lower SES sub-
jects when they changed from actual objects to colored pictures, which
represent a lower level abstract presentation. The present study uti-
lized actual objects, suggesting that low and middle SES subjects are
operating at comparable intellectual levels or have eguivalent basic
intellectual schemas upon which to build insofar as concrete media are
concerned. Due to the limitations of the materials used, no statement
may be made as to the differences or similarities regarding represen-
tational or more abstract levels of cognitive development between
these two SES groups. Jensen's (1968) study of low and middle SES
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children ceoncluded that there are areas in which the two groups per-
form similarly, but they diverge when task requirements move from the

lower ievel of associational responses to more complex mental processes

and abstract levels.

Beilin et al. (1966) in a training study found no significant pcst-
test differences which could be attributed to SES and said "with
respect to SES.. on training, there were significant pretest differences
...between middle and low SES, but when crnserving subjects were removed
from the sample, there were no significant posttest differences which
could be attributed to ...SES..."

Tect:s (1968), with a sample comparable on middle and low SES from
the same general region as the present study, found siz:ble differences
on Piagetian task performances which she attributed to SES effects. She
found high verbal ability intercorrelations with Piagetian task perform-
ances as well. Her study utilized concrete objects and representational
materials, i.e., picture, whereas the present study utilized only con-
crete objects. Surface area conservation is the only task common to
both studies. The fovmat differs between the studies on questioning
procedures and verbal justifications as well as the number of trials for
each task, The Teets study used verbal justifications as a part of the
pass-fail criterion, while the present study examined objective
responses in relation to verbal justifications on three selected tasks.
The covariance analysis, using the Peabody Picture Vocabulary Test as
the covariate, found significant SES main effects for all five conser-
vation tasks used by Teets, including surface area tasks with justifi-
cations. Thus, the findings of the Teets study and the present study
appear to be in opposition to each other. The findings of the present
study are in line with Piagetian theory which postulates that social
transmission, which includes culture, education, and language have only
a limited effect on the acquisition of conservation abilities. Social
transmission may affect the rate of acquisition, but not the order or
sequence according to the stage theory.

In consideration of Piaget's equilibration model and the relative
importance of other factors, Flavell (1963) states that this '"model is
conceived as a very general affair which presupposes the causal contri-
butions of maturation and learning, but subsumes them.' The foregoing
statement makes it clear that maturation, experience and social trans-
mission (which includes SES, culture, and education) combine to produce
a limited effect upon cognitive development. 7

The lack of SES effects may be related to the variability within
the low and middle SES groups resulting from the arbitrary dividing
point used in conjunction with the Warner Scale in rating SES levels
of subjects. By using 60 as a cut off point between low and middle SES
groups, the upper-lower group and the lower-middle group were closer
together than the lower-lower group and the upper-middle group.

Previous studies which have found SES differences utilized subjects
drawn from urban environments whereas the present study used subjects
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from a primarily rural region of Appalachia. There is some evidence
of differences between rural and urban school populations noted by
Greenfield et al. (1966). Hooper (1969) points out in his study of
low SES children from the same general region that rural Appalachian
children reveal "cultural diversity rather than uniform cognitive-
intellectual deficits." He points out the clearest deficits are in
verbal tasks and the more abstract symbolic representations. It is
quite likely that differences due to cultural variations exist between
children from urban centers of the United Stai-s and those from rural
Appalachia which may account for the lack of differences found between
low and middle SES subjects.

Price-Williams et al. (1969) found thet children from pottery-
making families conserved substance significantly more frequently than
children from families c¢ngaged in work unrelated to pottery-making.
This suggests that the role of skills gained through experience may be
a very important factor in cognitive growth, That is, children from
rural areas, who are familiar with farm life, have a different set of
expericnces and cultural values from which to draw upon than children
from urban settings. Goodnow and Bethon (1966) concluded that skills
needed for conservation tasks, which require thinking through a problem
representationally without beneflt of concrete objects, appear to place
the lDW SES chlld by reasons Di 1ack of SChGQllﬂg or ncnapprcprlate

If SES were a strong discriminating variable, it would be expected
that the range of differences between low and middle SES groups on
given tasks would be greater at the first grade on low level tasks and
greater at the fourth grade level on higher level tasks. The prediction
was based on Teets' findings and that of other investigators which indi-
cated the developmental priority of number conservation over surface
area conservation. Number conservation is usually acquired by the age
of 7 years whereas surface area conservation is not usually acquired
until about the age of 9 years in normal children of average ability.
Examination of Table 5 indicates no significant difference between the
two SES groups at the first or fourth grade levels. Figures 2-7 indi-
cated that the fourth graders consistently outperformed the first
graders on every task. The range of differences between the low and
middle SES groups is fairly consistent for all six tasks. The widest
range of differences, favoring the middle SES subjects, appeared on
surface area justifications which approached significance at the .05
level. Compariscn of means (see Table 5) and SES levels of performance
(Figures 2-7) indicates no significant differences attributable to SES.

The age range for the fourth grade sample was 9 years 4 months to
11 years ! month with an overall mean age of 9 years 9 months., Conser-
vation of surface area is generally acquired around the age of 9 years
by about 30% of the subjects. The older ages may account for some
portion of the higher percentage of subjects showing surface area
conservation. Data was gathered near the end of the school year which
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resulted in the higher age ranges than if it had been gathered at the
beginning of the school year. It was aiso found that both schools from
which the sample was drawn were currently using a new series of mathe-
matics textbooks whicli stressed "correspondences! with considerable time
spent in teachiug principles with practice on precblems similar to sur-
face area conservation. These principles learned through classroom
instruction and practice may well have generalized to the surface area
conservation tasks and justifications,.

The present study replicates, in part, Rothenberg's (19/.9) study
of conservation of number of 4-5 year old children. Her sample included
subjects drawn from an urban setting whereas the subjects in the present
study were drawn from an essentially rural environment., Rothenberg's
sample ranged in age from 4 years 3 months to 5 years, while the age
range of the kindergarteners in the present study ranged from 5 years
4 months to 6 years 11 months. ZLow and middle SES subjects and essen-
tially the same materials were used in both studies. Rothenberg used
two questions following each presentatinn, while the present study
used three one-part questions. Both stud.:s obtained verbal justifi-
cations of objective answers and identical transformations were used.
Rothenberg's study used seven categories of answers, wl:reas the pre-
sent study recorded verbal justifications as appropriate versus inappro-
priate.

Rothenberg found no significant differences between the homoge-
neous materials (blocks) and unique pairs of objects (vases, dogs,
boots, women, beads). The present study with an older age group showed
477 correct responses and justifications for provoked correspondence
with unique peirs of objects and 597 correct responses with verbal jus-
tifications for homogeneous blocks. On the nrovoked correspondence
taske, the middle SES subjects had 49 correct answers with 46 correct
justifications; the low SFS subjects had 35 correct answers with 30
correct justifications. On the unprovoked correspondence tasks, the
middle SES subjects had 49 correct responses with 49 correct justifi-
cations; the low SES subjects had 49 correct answers with 42 correct
Justifications. No sex differences were found in either study.

Rotheuberg found a SES effect favoring the middle SES subjects.
However, the subjects in her study were not matched for high and low
verbal ability in relatiom to SES, although she found a high inter-
cerrelation between the Peabody Picture Vocabulary Test for verbal
IQ and conservation ability. The middle SES subjects in the present
study tended to outperform the low SES subjects, but not significantly
5§0. Rothenberg found a total of 6% conservers in her sample of 210
chiidren, The present study found 18% c¢f the 32 subjects in the
kindergarten sample conserving on provoked correspondence tasks with
verbal justifications and 31% of 32 subjects conserving on unprovoked
correspondence with verbal justifications. The higher percentage of
conserving subjects found in the present study is hardly surprising
considering the age differences between the two samples.
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The prediction that no main effects or higher order interactions
would be associated with the sex dichotomy was strongly supported.
Analyses of wvariance for sexes across grades K-4 show no significant
differences, except for the relational terms pretési: which favored
girls over boys. Table 9 showing t-test results for girls and boys
at each grade level for all tasks shows no significant differences at
the kindergarten level, one significant difference at the first grade
level on relational terms pretest favoring girls. At the second grade
single seriation-height favored girls and surface area conservation
justifications favored boys. There were no significant differences
favoring either sex at the fourth grade level., Main effects were
found for grade and v.rbal ability for every task in the battery
except single seriation-height which showed no main effects for
either grade or verbal ability. ©No interactions were found for any
task of the battery except single seriation-height; therefore, it
is believed these interactions are not true inceractions but chance
ones. (See Appendix D)., The present findings are in general agreement
with Piagetian theory and the majority of previous replication studies
which indicate that girls and boys perform Piagetian tasks with compa-
rable success at each age-grade level,

Ev.amination of Figures 2-7 suggests that some t.sks are more
dependent upon nonverbal than verbal mediational processes as suggested
by Beilin et al. (1966), e.g., the ability to give correct verbal con-
servation responses is not in itself sufficient to insure success in
Piagetian task performances. There were instances in the pvesent study
where subjects responded correctly to objective questions, but were
unable to give adequate verbal justifications. Conversely, there were
subjects who were unable to correctly answer objective questions, but
gave what appeared to be adequate verbal justifications. The former
may very well indicate the presence of adequate cognitive development
to perform the tasks, but insufficient verbal skills to adequately
explain the justifications; tie latter could possibly be due to semantic
confusion and/or test anxiety on the part of the child.

It was predicted that an effect for low-middle SES would be found
between the two low verbal =zbility groups. Again SES influences proved
to be very weak. On only one task out of six did the differences prove
to be significant. Unprovoked correspondence justifications favored the
middle SES over the low SES groups combined across grade levels K-4.
Although there was only one instance of significantly different perform-
ances which is attributed to SES, an examination of the means and stand-
ard deviations for both groups sh@ws a definite trend for hlgher means
for the middle SES group with low verbal ability,

The data indicate that the low verbal ability groups perform
Piagetian tasks successfully with a similar degree of regularity regard-
less of SES level. The difference between SES levels, verbal ability,
and successful Piagetian task performances is such that only a tentative
statement may be considered; subject to the limitations of the present
situdy, SES appears to have a very limited effect on Piagetian task
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'pgffcrmances and associated verbal justifications. It is pointed out
that previous studies which found clear-cut SES effects were drawn from
urban centers, primarily in the northeastern section of the United
States whereas the sample for this study was drawn from a rural section
of Appalachia located in southwestern Pennsylvania. These samwple dif-
ferences may relate to schooling, cultural effects and/or life experi-
ences. As expected from previous normative studies, at the earlier
grade levels there are considerably more children which would be
classified as global or transitional as opposed to the later grades
where more children would be classified as conservers on the overall
task battery,

Analyses of variance for SES and verbal ability across grade levels
K-4 (see Table 7) for all tasks indicated that verbal ability is move
discriminating than SES in relation to performance of Piagetian tasks.
Of a total of ten tasks, six indicated significant differences in favor
of the high verbal ability subjects. The six tasks which show signifi-
cant differences wer. provoked correspondence tasks and verbal justifi-
cations, single seriation-width, multiple seriation, surface aroa
conservation tasks and verbal justifications. The four tacks on which
the two verbal ability groups performed comparably were relational terms
pretest, unprovoked correspondence tasks and verbal justifications, and
single seriation-height.

There is generally strong overall support for the position that
high verbal ability subjects outperform low verbal ability subjects at
each grade level. The results of t-test comparisons by grades shown
in Table 4 indicate no significant differences between high and low
verbal ability at the kindergarten level., It should be noted that
kindergarten subjects were given a readiness test, whereas grades 1-4
were administerec a vocabulary and comprehension test scaled to the
individual grade level; hence, the results of kindergarten tests and
grades 1-4 tests are not directly comparable,

At the first grade level, four measures (provoked correspondence
tasks, single seriation-width, multiple seriation, and surface area
tasks) showed significant differences between low and high verbal abil-
ity subjects, each favoring the high verbal ability group. At the
second grade-level there were no significant differences ~r clear-cut
trends, At the third grade-ievel five tasks, provoked correspondence
tasks and verbal justifications, multiple seriation, surface area tasks
and verbal justifications indicated significant differences favoring
the high verb~1 ability group with the remaining five tasks indicating
a definite trend toward the high verbal ability group. At the fourth
grade level, only two out of ten tasks, provoked correspondence justifi-
cations and single seriation-height, were significantly different favor-
ing the high verbal ability group. Again, a definite trend can be seen
in favor of the high verbal ability group on the remaining eight tasks.

These findings seem to indicate that kindergarten subjects selected
on the basis of verbal ability are not significantly different with
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respect to Piagetian task performance. Kindergarten subjects are
generally at either the global or transitional stage in the acquis.tion
of conservation abilities. At the first grade level there is consider-
able variability in task performance, which suggests that many of these
children are conservers, while others are still in the stage of transi-
tion. By the second grade they are performing at comparable levels
again; that is, the transitional children of the first grade become con-
servers in the second grade. At the third grade level considerable dif-
ferences are found, which suggests that low verbal ability children are
lagging behind high verbal ability children in some areas. By the fourth
grade, only two out of ten tasks show significant differences, which
indicates cleser correspondence between the two verbal ability groups.
Provoked correspondence verbal justifications favored the high verbal
ability group and single seriation-height favored the low verbal ability
group at the fourth grade. The means and standard deviations for the
fourth grade are the closest for any grade level and suggests the level-
ing effect of schooling and/or operational convergence of logical opera-
tions and verbal ability. Considering the conventional developmental
norms, with increasing grade level all differences attributed to verbal
ability should eventually diminish for this task battery.

Bruner (1967) views language as crucizl to cognitive development
and an important prior condition for the acquisition of conservation.
While Bruner is not in complete agreement with Geneva on the point of
the importance of language, the two viewpoints are not irreconcilable.
For example, when a child is engaged in an activity, he is simultaneously
handling materials, making perceptual observations, receiving sensory
input; thus, intellectual schemas are being formed. Cognitive develop-
ment is taking place on a preverbal sensorimotor or iconic levei. The
young child discovers differences and similarities in his environment,
but true order and comparability are lacking until zppropriate verbal
labels are attached to the objects and experiences. The correct lin-
guistic terminology which the child learns to use in connection with his
activity and sensory input is the means by which he stores, associates,
abstracts, and retrieves information. This view explains why teaching
children to "parrot" rules without the accompanying activity and sensory
input has had such limited effects on incellectual development. These
activities form the foundation for later abstractions. Bruner states
that "Once language becomes a medium for the translation of experience,
there is progressive release from immediacy." In short, the voung child
must build the foundations of logical operations through interaction
with his environment accompanied by language development in order to be
able to manipulate language in its more abstract aspects at the level of
formal operations. In vicw of these considerations, the role of language
must be looked upon as potentially very powerful,

The product moment correlations for the Piagetian task objective
scores and the verbal justifications ranged from .85 at the first grade
level to .42 at the fourth grade which seems to indicate the lessening
effect of language with increase in age-grade level. In other words,
the child's basic intellectual development continues to grow in
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relation to concrete media irrespective of comparable growth in verbal
ability. The ability to manipulate materials correctly increases
whether the ability to describe such manipulations more abstractly
with language within acceptable limits increases or not,

The correlations between the Piagetian task objective scores, and
verbal justifications scores on the one hand, and the Gates-MacGinitie
test scores on the other hand, range from -.10 to .65 with the majority
of the correlations falling considerably below .60. These correlations
would seem to indicate the lack 6f relationship between the standardized
Gates-MacGinitie test scores and the child's intellectual development
reflected in the Piagetian task objective scores. Briefly, these find-
ings indicate verbal ability is not an accurate indicator of intellec-
tual development, and are in line with Piagetian theory that verbal
ability is not the determining factor in intellectual development.

7’7

71




CHAPTER VI
SUMAJARY AND CONCLUSIONS

The purpose of this study was to investigate the effects of SES
levels and verbal ability by matching middle and low SES subjects on
high and low verbal ability at grade levels K-4 using equal numbers of
girls and boys in each cell. Each subject was tested by a trained
white adult examiner. A battery of ten Piagetian tasks was used.

Three of the tasks required verbal justifications of objective responses
which were scored separately for the purpose of comparing objective
vesponses with verbal justifications. All tasks were concerned with
number conservation. The task battery employed three-dimensional
materials which were manipulated by the subjects,

The following hypotheses were tested:

1. There will be significant differences in Piagetian task per-
formances ia favor of middle SES over low SES subjects combined across
grade levels K-4.

2. There will be significant differences in Piagetian task per-
formance in favor of high over low verbal ability subjects combined
across grade levels and at each grade level considered separately.

3. The range of differences between middle and low SES groups
will be: (a) greater at the first grade than at the fourth grade for
number conservatiun tasks and verbal justifications, and (b) greater
at the fourth grade level than at the first grade for surface area
conservation tasks and verbal justifications.

4. oJubjects from middle SES levels with low verbal ability com-
bined across grade levels K-4 will: (a) perform significantly better
on number conservation tasks and verbal justifications than subjects
from low SES levels with low verbal ability, and (b) perform signifi-
cantly better on surface area conservation tasks and verbal justifica-
tions than subjects from low SES levels with low verbal ability.

7 5. SES will be a significantly greater discriminating variable
than verbal ability on Piagetian task performances combined across
grade levels K-4.

7 6. It is not predicted that any main effects or higher order
interactions will be associated with the sex dichotomy.

7. If there is a correlation between the Piagetian task objective

scores, verbal justifications scores, and the standardized Gates-
MacGinitie test scores, they will be of a relatively small magnitude.
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The subjects were 160 children matched for middle and low SES,

high and low verbal ability in grades K-4 with equal numbers of females
and males.

The tasks included: Relational Terms Pretest, Provoked Corre-
spondence Tasks, Provoked Correspondence Justifications, Unprovoked
Correspondence Tasks, Unprovoked Correspondence Justifications, Single
Seriation-Height, Single Seriation-Width, Multiple Seriaticn, Surface
Area Conservation Tasks, and Surface Area Conservaticn Justifications.

The subjects were tested individually. The tasks ware presented
in the order given above with the same standardized questioring format.

Subjects scored one point for each transformation when all three
questions were answered correctly. Factorial analysis of variance,
t-tests, and Pearson's product moment correlations were used for data
analyses.

It was found that SES effects were negligible. Verbal ability was
the much stromger discriminating variable. Main effects for grade and
verbal ability were found for all tasks except Single Seriation-Height
which proved to be the easiest task of the battery. Interactions
occurred in connection with Single Seriation-Height, but were believed
to be chance occurrences rather than true interactions. By the fourth
grade all groups were performing at comparable levels regardless of
social class factors, verbal ability, or sex. No main effects or
higher order interactions were found in connection with sex.

Piagetian theory advances the notion that social transmission,
which includes culture, education, and language, has only limited
effects on the acquisition of conservatior abilities. The prese..t
study supports this theory. While verbal ability was found to be a
stronger discriminating variable than SES, most differences in per-
formances between high and low verbal ability groups disappeared or

the fourth grade level. 1In line with Piagetian theory, there was
strong support for consistently better performances with increased age-

ability. Product moment correlations of Piagetian task objective
scores, verbal justifications, and the standardized Gates-MacGinitie
test scores indicate verbal ability is not an accurate indicator of
intellectual development in line with Piagetian theory that verbal

ability is not the determining factor in intellectual development.

The following recommendations are suggested: 1., Further research
of different social classes utilizing samples from upper-middle class
SES levels and lower-lower class SES levels with less variability
within groups than this study was able to obtain. 2. Inclusion of
grades 5-6 to determine if differences between middle-low SES, and
high-low verbal ability groups completely disappear. 3. Inclusion
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of additional tasks utilizing representational materials to study
possible SES and verbal ability differences between groups in rela-
tion to more abstract materials.
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APPENDIX A

WARNER SCALE FOR RATING SOCIAL CLASS
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Weighted Total
of Ratings

12-17

18-22

23-24
25-33

34-37

38-50

51-53

SOCIAL CLASS EQUIVALENTS

Social Class Equivalents
Upper~-Upper Class

Upper class probably, with some possibility of
Upper-Middle Class

Indeterminate: either Upper or Upper-Middle Class
Upper-Middle Class

Indeterminate: either Upper-Middle or Lower-
Middle Class

Lower-Middle Class

Indeterminate: either Lower-Middle or Upper-
Lower Class

Upper-Lower Class

Indeterminate: either Upper-Lower or Lower-Lower
Class

Lower~-Lower Class probably, with some possibility
of Upper-Lower Class

Lower~Lower Class
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WARNER SCALE FOR RATING SOCTAL CLASS

Occupation

1. Professional which includes lawyers, doctors, dentists, engine=rs,
judges, high school superintendents, veterinarians, ministers (graduated
from divinity schools), chemists with postgraduate training, proprietors
and managers of businesses valued at $75,000., and over. Businessmen
such as regional and divisional maragers of large financial and indus-
trial enterprizes. Certified public accountants and gentleman farmers.

2. Professionals such as high school teachers, registered/trained
nurses, chiropodists, chirapractors, under :ers, ministers with some
college, newspaper editors, librarians wit graduate work. Proprietors
and managers of businesses valued at $20,000, to $75,000. Businessmen
such as assistant managers and office and department managers of large
businesses, assistants to executives, etc. Accountants, salesman of
real estate and insurance, postmasters, large farm owners with large
cash producing crops. ’

3. Professionals such as social workers, grade schcol teachers, optom-
etrists, librarians (not graduated), undertaker's assistants, ministers
with no training. Proprietors and managers of businesses valued at
$5,000. to $20,000. Minor officials of businesses. Automobile sales-
men, bank clerks, cashiers, postal clerks, secretaries to executives,
supervisors of railroad, telephone, etc., justice of the peace. Con-
tractors who own and operate businesses.

4. Proprietors and managers who operate businesses valued at $2,000. to
$5,000. Stenographers, typists, bookkeepers, rural mail clerks, rail-
road and bus ticket agents, sales people in dry goods store, etc.
Factory foremen, electricians, plumbers, carpenters, watchmakers, dry
cleaners, butchers who own own business. Sheriffs, railroad engineers
and conductors, bus drivers, etc. Small farm owners.

5. Proprietors and managers of businesses valued at $500. to $2,000.
5 & 10 clerks, hardware salesman, beauty operator, telephone operator,
apprentice carpenters, plumbers, electricians, timekeeper, lineman,
radio or television repairman, appliance serviceman, barbers, fireman,
butcher's apprentice, practical nurses, policeman, seamstress, cook in
rcstaurant, bartender. Tenant farmer.

6. Proprietors and managers of businesses valued at less than $500,
Moulders, semi-skilled workers, assistants to carpenters, baggage man,
night policeman, watchman, taxi driver, truck driver, bus station
attendant, waitresses, small tenant farmers, miners.

. Heavy labor, odd job man, migrant worker, janitor, custodian, clean-
ing personnel, newsboys, migrant farm laborer, unemployed.

. 89

83

e~



WARNER SCALE FOR RATING SOCIAL CLASS (continued)

Source of Income

1i

OV B W

Inherited wealth,

Earned wealth,

Profits and fees.

Salary (fixed weekly, monthly, annual).
Wages (based on hours worked or productionm).

Private assistance.
Public assistance. (Includes funds IECEIVéd from any governmental

source such as Social Security, Workman's Compensation, etc.).

House Type

P b

(%]

Ll Ll

Large house in good condition with landscaped grounds.

Large house in medium condition; medium house in good condition,
Large house in poor conditiom.

Medium house in medium condition; apartment in regular apartment
building.

Small house in good condition; small house in medium condition;
dwelling over store or business.

Medium sized house in poor condition; small house in poor condition.
House in very poor condition; house not intended originally for home
(a store or business converted to dwelling).

Dwelling Area

1. Very h1 h income area with excellent houses.
2, High, e better area of town and the better suburbs, apartment
house areas, houses with spacious yards and landscaping.
3. Above average; area all residential, larger than average space
7 around houses; apariment area in gcgd condition.
4. Average; residential neighbovrhoods, no deterioration in the area.
5. Below average; area is not quite ng iding its own and is beginning
to run down; businesses are moving in.
6. Low; considerably run down and in need of repairs.
7. Very run down and old with great amount of work needed.
Status Weights to be Weights to be used if ratings on one
Characteristic used if all characteristic is missing,
ratings avail.  gocupation Source of House Dwelling
7 _ Missing  Income  Type  Area
Occupation 4 - 5 5 5
Source of Income 3 5 - 4 4
House Type 3 4 4 - 3
Dwell;ng Afea 2 3 3 3 -

USE_TO COMPUTE SOCIAL CLASS _

Status Characteristic ____ Rating X___ Weight ___ Product
Occupation X
Source of Income N X o
House Type X —
Dwelling Area . X —
Weighted Total ', -
84
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TASK BATTERY
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GENERAL INFORMATION
PIAGETTAN TASK BATTERY - CONSERVATION OF NUMBER

Read carefully

The task battery is made up of seven units relating to conservation
of number. These seven units are:

Relational terms pretests 1 and 2.

Single seriation - height

. Single seriation - width

1l:1 provoked correspondence and verbal justifications
1:1 unprovoked correspondence and verbal justifications
. Multiple seriation

Area conservation and verbal justifications

e L e R U

The individual tesk data shcets with five trials per task are arranged
in the order of easy to difficult. The Haney data sheets have been
specially designed to administer, score, and interpret performances on
these tasks based on age for normal children of average ability.

E?glimina;y SEQEE

The examiner should put the child at ease before actual testing
begins by chatting with him about school, family, friends, pets, etc.
After a few moments, move on to explain to the subject these particular
points:

1. The examiner and child are going to play some games.

If several children are to be tested from the same class
or school, the child should be encouraged to keep the
nature of the games a secret until ail the children have
been tested. This is to prevent a child who has taken
the battery from priming classmates prior to their taking
the battery.

2. Explain very carefully that there are no tricks in these
games. -

3. Encourage the child to handle the testing materials and
take his time answering.

4. The child will be allowed to correct self-discovered
errors and will get credit for these corrections. The
examiner should NEVER supply corrective feedback to the
child.

5. The child will get a point for each correct answer,
but for each incorrect answer, the examiner gets the
point. This motivates the child to do his best to win
over the examiner.

6. Very slowly and carefully tell the child that some of
the games will require him to answer three questions. Be
sure the child understands the later questions do not
mean his first answers were wrong, only that you want to
be sure he really knows the game. Be sure to remind the
child about the three questions at the beginning of
these particular tasks. NOTE TO EXAMINER is included at
the heading.of these task sheets as a reminder.
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Special instructions to the examiner

1. Reinforcement. A correct answer may be reinforced verbally with
responses of "Good", "Right'", "Correct', '"Yes'", and the like.

2. Examiner should NEVER give corrective feedback to the child
by showing, telling, or indicating by facial expression.

3. If a child is uncertain about an answer and asks the examiner
whether the answer is right or not, the examiner should reply
by telling the child his answer is "Interesting'.

4. DO NOT SUPPLY CORRECTIVE FEEDBACK AT ANY POINT, THIS IS AN
ASSESSMENT BATTERY, NOT A TRAINING SCHEDULE,

5. Testing area. Keep all materials off the table and out of
sight except for those being used for a given task. A table
cluttered with testing materials for other tasks often acts
to distract subjects.

6. Some children will try to read the expression on the examiner's
face to determine the quality of their performance. Avoid
frequent or continuous eye contact with the child. Keep your
eyes on the testing materials and the subjects will do the
same.

7. REMEMBER to do your scoring as you go along. Double check at
the end of each task to be sure you have completed your scoring.

8. Children will often ask how they are doing. If they are doing
well, tell them so. If they are doing poorly, give a non-
commital answer such as "How do you think you're doing?'" or
the like.

Verbal justifications

Four tasks require verbal justificatioms by the children. These
four tasks are:
1. Relational terms pretest 1
2. 1:1 provoked correspondence
3. 1:1 unprovoked correspondence
4. Area conservation

For an answer to be considered adequate, it should fall into one of
the following categories.

1. Reference to a previous state: "It's no different than

it was'", or a variation.
2. Identity statements or reference to sameness of objects

or area before and after transformations.
3. Reversibility: "You can put it back the way it was."
4. Addition-subtraction: '"We didn't add any or take any away''.
5. Compensatory relations or proportionality statements:
"This line is longer, but the blocks are closer together
in this one, so there's still the same number of blocks."
Statement of operations performed: '"We just moved it."
Counting correctly: "There are still six blocks here'", or
simply, "I counted.”
Reciprocal action: "You can do the same thing to the other
one (side)."

g O

120

7 Unacceptable answers would include: 'My mother told me", "I just
know.'", "Because', and other such responses.
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Assessment of performance

In learning any new task, there are three stages of intellectual
development. Thesc stages are:

Stage 1 - Global Stage. At this state the child meets a new
experience. He knows nothing whatever about it since he has had no
interaction or experience with it. It is an unknown quantity to him.
His explorations are uncertain, haphazard, and perplexing. An example
of thefglabal stage would be a child's first meeting with the sets of
pennies on cards in the relational terms pretest., The very young child
would not know what they were, nor would you be able to get a correct
answer to any question. The child's manipulation of the materials
would be random because he has not yet developed discrimination of
single discrete objects, has no sense of height or width, number, and
no special vocabulary to deal with t'.e questions. As a child manipulates,
interacts, and gains experience he notes attributes such as differences
and similarities among and between objects. Playing with a set of five
objects familiarizes him with them and he gains experience through his
play. He also begins to learn to imitate sounds and speak words. As
experience and language converge in intellectual development, he moves
into the next stage.

Stage 2 - Stage of Transition. The stage of transition emerges
when the child, through manipulation, interaction, and experience with
his environment, begins to note differences and similarities in his
environment. He has begun to acquire words that go along with and des-
cribe his environment and experiences. Intellectual development is a
form of adaptation resulting from continuous interaction between the
individual and his environment. Adaptation involves the related processes
of assimilation and accommodation. The child assimilates information
from the enviromment through his interaction with it and the information
is accommodated within the framework of the existing cognitive structure.
New information produces temporary disequilibrium in the organism until
it is integrated into the cognitive structure. Each assimilation and
accommodation of new information into the cognitive structure results
in a higher level of cognitive functioning and increasingly more com-
plex cognitive structures are formed. Playing with a set of five objects
leads to familiarization with the numbers 1-5 and certain characteristics
about them. He can answer some questions, knows some things are invariant,
but still makes m.stakes because he has not mastered the numbers 1-5 and
their various transformations. He can be misled by perceptual cues.

Stage 3. Conservation. The stage of conservation may be most
simply defined as the ability of the child to overcome perceptually
misleading cues with reason and logic, or the ability to perceive
invariance over irrelevant transformations. An example would be the
child's mastery of the numbers 1-5 and his ability to use them easily,
flexibly, and correctly in any situation.

Every individual, whether child or adult, when faced with a totally

new situation, must move through these three stages which are a part of
the ongoing process of learning and intellectual development.
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Final notes

Normal children of average ability acquire the ability to periorm
the tasks of this battery without training and regardless of schooling,
cultural background, or verbal ability. The tasks of this battery should
not be taughﬁ?gggigg. To do so would nullify results. However, children
may be taught similar tasks based on the same general principles which
may or not generalize to this task battery depending on the child's
developmental stage.

The tasks of this battery are arranged from easy to difficult, or
the order in which most children, according to intellectual develop-
ment, would be able to perform them. The casiest tasks should be com-
pleted by most 5-year olds, the most difficult by most 9-year olds.
Only a very bright 6-year old would be able to complete the entire
battery correctly.

The purpose of this task battery is to detect children with
adequate basic intellsctual ability, but who are nonverbal. Often lower
socioceconomic level children are thought to be lacking intellectually
when, in fact, they are merely nonverbal. The tasks are designed in
such a way that objective responses may be made by manipulating the
materials, pointing, nodding, or the use of monosyllables; hence, little
or no verbalization is required by the child. The pruden. examiner will
allow the child time to make his verbal justifications and ask additional
questions to help the child clarify his answers. It should be borne in
mind that one may know how to do something, but when asked to explain
his actions, there is momentary perplexity while the mind searches for a
reason and the vocabulary to communicate before formulating a satisfactory
answer. Thus, ome must consider the plight of the relatively inexperienced
child and allow him time for thoughtful consideration.

Current research indicates that mentally retarded children, as well
as emotionally disturbed children, lag behind normal children about two
years or more in the performance of Piagetian tasks. If there is any
question as to whether a child is retarded or emotionally disturbed, he
should be referred to proper personnel for evaluation to determine his
proper classification.

It is usually a good idea to go through the battery a few times
with another person acting as the ''child" before you begin in the class-
room. A few practice sessions make it much easier and smoother.
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RELATIGNAL TERMS PRETEST 1

o Y J 000 000 oooc |

Diagram of materials

The materials for relational terms pretest 1 consist of five
3"x5" cards with pennies attached as shown in the diagram above.
Buttons, lollipops, counters, seeds, circles cut from paper or any
other discrete but identical objects may be used instead of pennies.
Use your imagination for other possibilities.

Administration procedure

1. Remove all materials from the testing area except those
currently in use.
Place data sheets and pencil beside you.

3. Explain you are going to play some games with the child
and that there are no tricks.

4. Encourage the child to handle the materials.

5. ©Score answer after each trial. Score one for each correct
answer and zero for each incorrect answer. Remind the child the
examiner will get the point for each item he answers incorrectly.

N‘

Interpretation of results

The purpose of this task is to determine correct usage of the terms
relating to the concepts of "more", '"less", and '"same''. The first ques-
tion of each trial is to see if Ehe child can spontaneously use these
terms or whether responses must be elicited by questioning. Children
generally have the most difficulty with correctly applying the relational
term "same'. Young children note differences before similarities and
this factor probably accounts for more difficulty with '"same'". Children
may also interpret '"same' to mean "look alike" or similarity of appear-
ance rather than '"really alike'" a similarity of criterial attributes.

It is not unusual for children to misinterpret the questions asked which
point up the need for cross-questioning to be sure he understands the
question and can use relational terms properly. Some children will give
incorrect objective responses but are able to indicate the correct answers
by pointing to cards with more/less/same objects when asked "Show me'.
Semantic confusion and test situation anxiety should always be taken into
account. Therefore, the child should be given the opportunity to note

his discrepancies and correct them for the examiner tc get a clear picture
of intellectual capabilities. Take it easy with him.

Normal children of average ability have usually mastered the usage
of these terms by the age of 4-5 years. Children who cannot use these
terms correctly should not be tested further uatil comprehension is
achieved.

The child who correctly completes all five trials has attained con-
cept and word mastery of the relational terms and would be classified
Stage 3 - Conservation. The child who gets some answers right wculd be
Stage 2 ~ Transitional. The child who gets no answers correct, or omne
by chance, would be Stage 1 - Global.
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RELATIONAL TERMS PRETEST 1

Materials: Five 3"x5" cards with 1, 2, 3 (2), and 4 pennies taped to each card.

TASK DIRECTIONS TO EXAMINER INSTRUCTIONS TO CHILD SCORE

~ Place 2 cards of 3 pennies
side by side. Explain each What can you tell me about
card is a SET...Then ask...... these sets of pennies? —_—

Trial 1

Score answer. If child can
= ~ explain the correct answer
on this and subsequent
first answers, to go next
trial. If not, ask child..... Are the two sets the same?
Score answer, ask child....... Does one set have more? o
Show me.
Score answer, ask child....... Does one set have less?
Show me.
Score answer o o o
Trial 2 2~ Place cards of 2 & 3 pennies
side by side, then ask child,. What can you tell me about
these two sets of pennies?
oo Score answer, then ask........ Does one set have more?
Show me.
e Score answer, then ask........ Does one set have less?
000 S
] Show me.
o Score answer, then ask........ Are both sets the same?
Score answer - ) o
Trial 3~ Place cards of 4 & 3 pennies S
side by side, then ask child.. What can you tell me about
- , these two sets of pennies?
0000 Score answer, then ask........ Does one set have less?
—— Show me.
e Score answer, then ask........ Are both sets the same?
. Show me.
Score answer, then ask........ Does one set have more?
; Show me.

Score answer

Trial 4 Pluce cards of 2 & 4 pennies

side by side, then ask child.. What can you tell me about

_ these two sets of pennies?
0000 Score answer, then ask........ Are both sets the same?
— Score answer, then ask........ Does one set have less?

oo Show me.
77 Score answer, then ask........ Does one set have more?. 7
Show me.

o Score answer

Trial 5 = Place card of 1 & 4 pennies

side by side, then ask child.. What can you tell me about

e these two sets of pennies?

0000 Score answer, then ask........ Does one set have more?

- § Show me.

— Score answer, then ask........ Does one set have less?
Show me.

Score answer, then ask........ Are both sets the same?

______Score answer. T

O o Mata @ - ot and 1077 .
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RELATTIONAL TERMS PRETEST 2

Diagraﬁ‘éf Materials

Materials

The materials for relational terms pretest 2 consist of a set of
four sticks and a holder. (These materials are also used for single
seriation-height). Each .tick is 1" in diameter. One stick is 4" long,
two sticks 6'' long, and one stick 8'" long. The dimensions of the holder
are 12" long, 1%" wide, 1" thick. Wooden dowels may be cut to the
specified lengths. The holder is a piece of wood of the specified dimen-
sions with five holes evenly spaced to hold the dowels in an upright
position. A simpler substitute may be constructed using cardboard
cylinders from ‘nside rolls of wax paper, plastic wraps, aluminum foil,
etc. The holder may be constructed from a piece cut from an ordinary
cardboard box with circles drawn or holes cut to indicate the spacing
of the cylinders.

Administration procedure

1. Follow instructions under "Administration procedure" for
relational terms pretest 1, items 1-5.

2. The warm up item indicates the child's ability to verbalize
spontaneously so watch this one and make a note below the ""Score" space
as to his performance on this item.

The purpose of this task is to assess the child's mastery of the
concepts and related terms of "shorter", "taller/longer", and "middle/
same". Young children generally have the most difficulty with the
""middle/same'" terms and concept.

Normal children of average ability master the usage of these
terms by the age of 4-5 years. Children who cannot use these terms
correctly should not be tested further until comprehension is achieved.

The child who correctly completes all five trials has achieved
concepl: mastery of the relational terms and would be classified as
Stage 3 - Conservation. The child who gets some answers right, some
wrong would be Stage 2 - Transitional. No answers correct, or one by
by chance, would be Stage 1 - Glcbal.
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RELATIONAL TERMS PRETEST 2

Materials: Holder and sticks 4", 6" (2), uand 8" long.

"mASK  LIRECTIONS TO EXAMINER INSTRUCTIONS TO CHILD SCORE

Warm up Place sticks in disarray
. before child, then ask...... What can you tell me about
—_ these sticks? How are they
‘%a%%% different? How are they
If child can correctly state alike? X
differences in length, and
o sameness of diameter go to
= Trial 1. 1If not, point out
differing heights and diameters,
then go to Trial 1.

Trial 1 With sticks in disarray
before child, ask child.... Show me the shortest stick.
Put it in the hole (or on the
circle) o
Scor~ answer

Trial 2 With 1 stick in place,

say to child....cvvveaaa... Show me the longest stick.
Put it in the hole (or on
the circle)

Score answer

With 2 sticks in place,
ask child.............0.... Show me a middle~-sized
stick. Put it in the hole
(or on the circle)

Triél 3

Score answer

‘With one middle-sized
stick remaining before
child, ask....ecvsvrsannnss What can you tr11l me about
the stick that is left?
| 1 Is it short, tall, or
l l middle~sized? Put it in

T;ial 4

the hole (or on the circle)

Score answer

=
3
g
I
&

B

%{‘.
:

Trial 5 = With all sticks in place,
ask child..........c0000nn. Which of these sticks are
middle-sized? Show me.
Score answer, then ask child Which stick is longest or
tallest? Show me® _
Score answer, then ask child Which stick is shortest?
‘Show me’

4 Score answer

Haneyv Data Sheet - Revised 1971




SINGLE SERIATION - HELGHT

The basic materials for this task are the same as those for rela-
tional terms pretest 2, except that five sticks are used with heights
of 2", 4", 6", &', 10". The same holder may be used with the addition
of the 2" and 10" sticks to the three 4'", 6", and 8" ones used previously.
The same substitution of materials may be made in this task as relational
terms pretest 2.

Administration procedure

1. TFollow instructions under "Administ  ation procedure" for
relational terms pretest 1, items 1-5.

2. The warm up item indicates the child's ability to verbalize
spontaneously. Make a note on his performance on this item in the
space below '"Score", then compare this with Lis objective responses
on Trials 1-5.

Interpretation of results

This task ie designed to assess the child's ability to discriminate
height. Discrimination of height usually precedes discrimination of
width and is mastered at about 4 years of age by normal children of
average ability., 1t is one of the easiest tasks for young children to
learn probably because every stick is of a differing height, and children
discriminate differences before they note similarities.

Children who correctly complete all trials have achieved mastery
of gross height discrimination with small numbers of objects. Children
who cannot correctly complete the task need work in the area of visual

Young children discriminate only one dimension at a time and are
unable to coordinate two or more dimensions until single dimensions
have been mastered.

>tag
2e 2 - Transitional; no answers correct or one by chance would be
1 - Global.
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i gy

Materianls:

SINGLE SERIATION - HEIGHT

Holder and set of five sticks

1" diameter, 2", 4".

6", §', 10" long

 TASK

" DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHTLD SCORE

“Warm up

“Place sticks in disarray
before child, then ask.....

I1f child can correctly state
they are all different in
length, height, but the same
in diameter, go to Trial 1.
If not, point out the
differing heights and same
diameter, then go to Trial
1.

What can you tell me about

these sticks? How are they

all different? How are they

all alike? X

“With sticks in disarray,
aSk child-iiiij!!liii!np;é!g

Score answer.

Show me the shortest stick.
Put it in the hrle (or on
the circle).

" With remaining sticks in
disarray, ask child........

Score answer.

Show me the longest stick.
Put it in the hole (or on
the circle).

With remaining sticks in
disarray, ask child.... ...

Score answer

Show me the middle-sized
stick; the one that goes in
the middle hole (or om the
middle circle).

Trial &

With remaining 2 sticks
before child, point to the
hole (circle) between the
longest and middle sticks
and ask child....

Score answver

Which stick goes here?
Put the stick in the
nole (or on the circle).

P O

With remaining stick,

point to space between
the shortest and middle
sticks and ask child.......

Score ansver

Which stick goes here?
Put the stick in the
bhole (or on the circle).

Haney Data Sheet -

Revised 1971
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SINGLE SERIATION - WIDTH

Diagram of materials

Materials

The materials for this task are cylinders 2" high with diameters
of 1', 1%", 2", 2%", 3". The easiest way of making this set of materials
is to use paper with some substance such as oak tag which will bend
easily and still retain a cylindrical shape. Cut strips of oak tag 2"
wide and of these lengths: 3.60", 5.20", 6.75", 8.35", 10.40". These

taped together to form the cylinders of the required height and width.

Administration procedure

1. Follow instructions under "Administration procedure" for rela-
tional terms pretest 1, items 1-5. :

2. The warm up item indicates the child's ability to verbalize
spontaneously. Note his performance on this item, then compare it with
his objective responses on Trials 1-5.

Interpretation of results

This task is designed to assess the child's ability to discriminate
width. Discrimination of width usually follows the child's ability to
discriminate height and occurs at about the age of 4-5 yea»s. This is
one of the easier tasks for young children to learn probably because it
involves discrimination of differences.

Children who correctly compiece all trials have mastered gross width
discrimination invclving small numbers of cbjects. Children who cannot
correctly complete the task require work in the area of visual discrim-
ination and accompanying language description.

Young children learn to discriminate a single dimension at a time
and cannot coordinate two or more dimensions until the single ones have
been acquired.

The child who correctly completes all five trials would be classified
Stage 3 - Conservation; some answers correct, some wrong would be Stage 2
‘Transitional; no answers correct or one by chance would be Stage 1 -
Global.
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SINGLE SERIATION - WIDTH

Materials: Cylinders 2" high with diameters of 1", 1%", 2", 2%", 3",

VTASK DIRECTIONS TO EXAMINER INSTRUCTIONS T2 CHILD SCORE

Warm up Place cylinders in disarray
before child, then ask..... What can you tell me about
these cylinders? How are
they different? How are
they alike? X

If child can state differences
in diameter and sameness of
height, go to Trial 1. 1If
not, point out differing
diameter:c and same heights
before going to Trial 1.

Trial 1 With cylinders in disarray
before child, ask.......... Show me the smallest

- (Indicate placement) cylinder. Put it here. o

Score answer

Trial 2 With remaining & cylinders -
in disarray, ask.i...eveeeon Show me the biggest
(Indicate placement) cylinder. Put it here. L

Score answer

Trial 3 With remaining 3 cylinders
in disarray, ask.....ceeeen. Show me the middle-sized
o cylinder. Put it where
T it belongs.

Score answer

Trial 4 With remaining 2 cylinders
_ point to space between the
largest and middle sized
cylinders and ask.......... Which cylinder goes here?
- Put it there.

Score answer

s, e g
L

B Trial 5 = With remaining single
- cylinder, peint to space
o between the smallest and
S middle sized cylinders
SN, and ask........co0ivvnnnens Which cylinder goes here?
Put it there.

L4
i

Score answer

Haney Data Sheet - Revised 1971

103

97




PROVOKED CORRESPONDENCE AND VERBAL JUSTIFICATIONS

12171 lzn -
‘Fork ~ Spoon
rork Spoon

18" | Fork Spoon 18"
Fork Spoon
Fork Spoon
D;agram Df Materlals

Materials

The materials for provoked correspondence tasks and verbal justifi-
cations consist of two sheets of different colored paper 12" x 18" each,
five forks and five spoons. The forks and spoons are the small plastic
variety. Other materials which may be substituted are flowers and vases,
dolls and doll beds, eggs and egg cups, Other functionally related
materials may be used depending on the child's cultural background.

Administration procedure

1. Follow instructions under "Administration procedure' for
relationnl terms pretest 1, items 1-5.

2. V_.rbal justifications are included for the purpose of comparing
the child's objective responses with his adequacy in verbally justifying
or explairing his objective answers.

3. Be sure to use the "Note to Examinei" on this task to remind
the child he will be asked three questions for the reason for it.

Interpretation of results

The purpose of this task is to compare objective responses, elicited
by questioning, with verbal justifications (see General Information,
"yerbal Justifications'), and the child's ability to conserve number.

Norwal children of average ability can usually make correct objec-
tive responses by the age of 6-7 years. Verbal children can justify
their answers, the nonverbal children cannot. Look, theivefore, at the
objective responses separately from the verbal justifications to deter-
mine whether the child possesses adequate basic intellectval development.
Verbal justifications tell you the obvious~--that the child has learned
how to use language to communicate his understanding of concepts. When a
child makes the correct objective responses, but is unable to verbalize
his justifications or reasons, it means he has not had the required basic
instruction and practice in communication skills. Nonverbal children are
often assessed low in IQ by teachers and standardized tests when, in fact,
the child's intellectual ability is adequate, even above average in some
cases. This is quite often the case with low socioeconomic children, but
by no means confined to them. Correct objective responses with poor
verbal justifications usually indicates the need for individualized work
in language and speech practice.

Children who get all trials correct would be classed as Stage 3 -
Conservers; those with some correct would be Stage 2 - Transitional;
those with none correct would be classified Stage 1 - Global.
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Materials: 2

PROVOKED CORRESPONDENCE TASKS AND
VERBAL JUSTIFICATIONS

sheets of diife

rent colored paper 12"x18'",

5 forks, 5

spoons.

NOTE TO EXAMI

NER:

“"Remind child he will be asked three qﬁesfiéns

Be sure

‘he understands the later questions do not mean his first answers were wrong.

TASK

DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHILD _

SCORE

Warm up

FFF
SSS

Place blue and green sheets

of paper before child with 3
forks on one sheet and 3
spoons on the other sheet,
then ask..............

& 2 & 2 & ¥

Remove one spoon, then ask...

For verbal justification

= 4 4 % 3 % & B3 E B F *

Are there the same number
of forks as spoons?

Are there the same number
of forks as spoons now?
Does one side have more?
Show me the side with more.
Does one side have less?
Show me the side with less,

How can you tell?

Trial 1 (Conservation of inequality)
Place 3 forks and spoons in
. 1:1 correspondence as shown,
then ask................. . Are ‘here the same number
of forks aad spoons on
each side? L

L f
|
Loy

Score answer, then give child
2 more forks and 1 more

spoon, then tell him.........

With all items as indicated
in diagram, ask..............

Score answer, then ask.......

Score answer, then ask.......
answer, then ask.......

brief answer here.

Score
Write

Put oune fork here (la),
and one fork here (1lb).
Now put the spoon here (lc).

Are there the same number of
forks and spoons on both
sides?

Are there more on one side?
Show me the side with more.
Are there less on one side?
Show me the side with lass.
How can you tell?

Aruitoxt provided by Eic:

MTrial 2

— (Collapsing)

Place 5 forks and spoons in
1:1 correspondence, then ask.

Score answer, then tell child
Score answer, then ask.......

Score answer, then ask.......

Score ansver, then ask..
Write brief answer.....

Do both sides have the same
number of forks & spoons now?
Push &ll the spoons close
togetiher so they are touch-
ing. Does each side still
have the same number?

Does one side have more?

Show me the side with more.
Does one side have less?

Show me the side with less.
How can you tell?

— —
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PROVOKED CORRESFONDENCE TASKS AND

VERBAL JUSTIFICATIONS (continued)

TASK

DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHILD

SCORE

Trial 3

“(Equal addition)
Place 3 forks and 3 spoons

in 1:1 correspondence, then

"R # B & B F o R FE RS

Give child 1 fork and 1
spoon, then tell him

> answer,

SS Ss e
1)

answer, then :

Score answer, then

Write brief answer h

Are there the same number
of things on both sides?

Put the fork here (la).

Put the spoon here (1b).
Are there the same number
of things on both sides?
Are there less on one side?
Show me.

Are there more things om
one side? Show me.

How can you tell?

Trial 4

(Conservation of equality}
Place 5 forks and 5 spoons

FFFFF

in 1:1 correspondence, then

SSSSS

Indicate and instruct child..

_FFFFF

Score answer, then

Score answer, then

Score answer, then
Write brief answer h

== & & # ¥ 3

Are there the same number

of forks and spoons on both
sides?

Take the spo-n at the end

and move it here.

Dc>s each side still have the
same number of forks &
spoons?

Does one side have less?
Show me the side with less.
Does one side have more?
Show me the side with more.
How can you tell?

Trial 5

7wf§ééu5gréﬁ§iﬁg) —

Place 5 forks and 5 spoons

in 1:1 correspondence, then
ask

Indicate and instruct child..

Now

Score answer, then ask.......

Score answer, then ask.......

Score answer, then ask.......
Write brief answer here......

Are there the same number of

forks & spoons on both sides _ X
Move three forks here (Indicate).
Now move three spoons this

wag. (Indicate) Move two

spoons this way. (Indicate).

Does each side still have the

same number of forks and
spoons?

Does one side have less?
Show me the side with less.
Does one side have more?
Show me the side with more.
How can you tell?

- Haney Data Sheet = Revised 1971
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UNPROVOKED CORRESPONDENCE AND VERBAL JUSTIFICATIONS

T -
Block Ih Block
Block Block

18" | Block Block| 18"
Block Block
Block Block
Diagram of materials

Materials

The materials for unprovoked correspondence tasks and verbal justi-
fications consist of two sheets of different colored paper each 12" x 18"
and ten blocks. Other materials may be substituted for blocks providing
they are all identical in size. Paper cups, small animals, or other such
homogeneous materials may be usead.

Administration procedure

The administration procedure is exactly the same as for provoked
correspondence tasks and verbal justifications.

Interpretation of results

Children usually conserva on 1:1 provoked correspondence tasks
before they conserve 1:1 unprovoked correspondence. For this reason
provoked correspondence tasks precede unprovoked correspondence in this
task battery.

Interpretation of results is the same as for 1l:1 provoked corre-
spondence, except that some children may exhibit conserving responses on
the provoked correspondence task prior to unprovokec correspondence,
When evaluating the performance of young children, note the task where
he goes from conserving responses to transitional or global behavior.
This change denotes the level of intellectual development at the time
the battery is administered, and indicates the direction future -7ork
should take. For example, if a child completes the provoked correspond-
ence task, but fails to complete the unprovoked correspondence task, he
is lacking in his ability to discriminate and understand differences
among like objects over irrelevant transformations.

v The child who gets all trials correct would be classified as Stage
& 3 - Conservation; some answers correct, some incorrect would be Stage 2 -
: Transitional; no answers correct or one by chance would be Stage 1 -
Global.
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UNPROVOKED CORRESPONDENCFE T 5KS AND
VERBAL JUSTIFICATIONS

Materials: 10 wooden blocks, 2 sheets of different cuiored paper 129x18" each,.

"NOTE TO EAAMINER: Remind chiid he will be asked three questions. Be sure hz

understands the later questions do not mean his first answers were wrong. _
TASK DIRECTIONS TO EXAMINER INSTRUCTIONS TO CHILD SCORE

"Trial 1 (Conservation of inequality) - - '

Place 2 sheets of different

colored paper side by sice

B B B before child. Place three

then ask.......ooviiiiiennans Are there the same number
B B of blocks on both sides?
Score answer, then give child
3 more blocks, and tell nim.. Put one block here (la).
. Put one block here (1b).
la %E’ Put one block here (lc).
Bb Bb' B With all blocks as indicated
b at left, ask.....iiuiiieiiinn Are there the same number
- Ti of blocks on both sides?
Score answer, then ask....... Are there more blocks on
one side. Show me.
fcore answer, then ask....... Are there less blocks on
one side? Show me.
Score answer, then ask....... How can you tell?

(o)

Write brief answer here...... e 7 B — T;,i

Trial 2~ (Collapsing) )

~Place 5 blocks on each sheet

in 1:1 correspondence, then

BBBBB ASK. o vt ea s so it seaanss Are there the same number
of blocks on both sides?

Score answer, then tell child Push all the blocks

BBBBB together on one side.
Does each side still have
the same number of blocks?

Score answer, then ask....... Does one side have more
blocks? Show me.

BBBBEBE Score answer, then ask....... Does one side have less
blocks? Show me.

Score answer, then ask....... How can you tell?

~BBBBRB €~ | Write brief answer here......
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UNPROVOKED CORRESFONDENCE LASKS AND
VERBAL JUSTIFICATIONS (continued)

TASK

DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHILD

Trial 3

(Equal addition)
Place 6 blocks in 1l:1 corre-
spondence, then ask..........

Give child 2 more blocks,
then tell him................

answer, then

Score answer, then :

Score answer, then a

Are there the same number
of blocks on both sides?

one block here (la),

one block here (1lb).

there the same number
'Tocks on both sides?

“here less blocks on

-ide? Show me.

there more blocks on

side? Show me.

can you tell?

Put
and
Are
of

Ar

one
Are
one
How

BBBBB

(BBBBE ¥ B

Scorz answer, then ask.......
Score
Write

answer, then ask.......
brief answer here......

blocks? Show me.
Does one side have more
blocks? Show me.

How can you tell?

B Bt¥ Write brief answer here...... ~ ] j
Trial 4 (Conservation of equality) - -
_ Place 10 blocks in 1l:1 corre-
' ] spondence, then ask.......... Are there the same number
of blocks on both sides? X
BBEBB Indicate and instruct child..  Take the block at the end o
BEBED and move it here.
Then ask.......co0vivviieanns Does each side still have the
} same number of blocks? .
- Score answer, then ask...... Does one side have less

7;Tti§i 5

1
BB~9BBE

o g

BB& -3 BB
la

1c

(Résuﬁgféupiﬁé) 7 -
Place 10 blocks in 1:1 corre-
spondence, then ask..........

Indicate and instruct child..

Score answer, then

Score answer, then

Score answer, then :

Are there the same number
of blocks on hoth sidesg?
Move two blocks here (la).
Move '
Move
Does
number of blocks?

Does one side have more
blocks? Show me.

Does one side have less
blocks? Show me.

How can you tell?

three blocks here (1lb).
three blocks here (1lc).
each side have the same

Write brief answer here...... - - - i
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Diagram of 1 aterials

Materials

The basic materials for this task are a 3 x 3 matrix measuring 12"
x 12", which may be constructed from a sheet of paper marked off as for
tic-tac-toe. Cylinder numbersl; ljy 7, are about 1" diameter with
heights of 2", 3", and 4". Cylinder numbers 2 5; O are about 1%" in
diameter with heights of 2", 3", 4", (Cylinder numbers 3; %5 9 are about
2" in diameter with heights of 2", 3", 4'". Thes: cylinders may be con~
structed from oak tag paper which will bend easily but: still retain a
cylindrical shape. Strips should be cut 2" wide and 3.60", 6.75", and
10.40" long for cylinders 1, 4, and 7. TFor cylinder numbers 2, 5, and 8,
strips should be cut 3" wide and 3.60", 6.75", and 10.40" long  The third
set of cylinders should be cut 4" wide and 3.60", 6.75", and 10.40" long.
These lengths allow about one-half inch overlap which should be stapled
or taped together to form the cylinders of the required height and width.
If you have a better idea, use it!

Administration procedure

1. Follow instructions under "Administration procedure" for relational
terms pretest 1, items 1-5.

2, The warm up item indicates the child's ability to verbalize
spontaneously. Note his performance o~ this item, then compare it with his
objective responses on Trials 1-5.

Interpretarion of rosulisz

This task is designed to determine operational convergence of single
seriation height and width, i.e., the child must be able to handle height
and width sirmultaneously.

Normal children of average ability usually complete all trials of
this task by thc age of 7. Younger children can usually complete trials
1-4, but it is not until about the age of 7 years that they can successfully
reverse the matrix as required in Trial 5.

This task is a very good indicator of the child's ability to manipulate
materials with no verbalization required, except for the warm up item.
Again, note his performance on the warm up and trials 1-5 to compare Spon-
taneous verbalizations with his objective responses.

Children who get all trials correct would be classified as Stage 3 -
Conservers; some correct, some incorrect would be Stage 2 - Transitional;

no answers correct or one by chance would be classified Stage 1 - Global.
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Materials:

Py

3x3 matrix and 9 cylinders o

v

irying heights and diameters.

L]
(=1

TASK

© DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHILD

“Warm up

li—

2 3

6

1+

2

[~

8 2

‘Arrange 9 cylinders on
matrix as shown, then ask....

If child can state differ-
ences and sameness in heights
and diameters, go to Trial 1.
If not, point out differing
heights and diameters before
going to Trial 1.

What can you tell me about
these cylinders? How are
they different? How are
they alike?

Remove cylinder no. 2,

Score answer

Can you put this cylinder
back where it belongs?
Put it back.

Trial 2 Remove cylinder nos. - ) o
3, 5, 7, 9, then ask......... Can you put these

o 3 cylinders back where

T they belong? Put them

I back. o
Score answer

.2

f

e

Remove cylinder nos. 1, 2,
4, 6, 8, 9, then ask.........

Score answver

Can you put these
cylinders back where
they belong? Put
them back.

=) |
H

"~ Remove ALL cylinders from
matrix, disarray them, then
(Rebuilding matrix)

Score answver

Can you put all the
cylinders back the way
they were? Put them
back.

Remove ALL cylinders from
matrix, disarray them, then
place cylinder no. 1 in the
upper right hond corner,
then say.. ceeteed e

& & & B R B e

'(Reversing matrix)

Score gaswer

I'm moving this one cylinder
from the upper left corner to
the upper right cormer.
Can zgu make something like
was there before, but leave
this one cylinder here?

Go ahead.
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ARIZA CONSERVALION TASKS AND VERBAL JUSTIFLUATLUNS

A - Animal e 12

B - Blocks

18" 18“

{BBBBBBBBE |

| BBBRRBBRE

Diagram of materials

Materials

The materials for this task consist of two sheets of green paper
12" x 18", two toy animals to represent grass eating animals such as
horses, sheep, ccws, etc., which are identical, and eighteen wooden
blocks all the same size., Bags of plastic animals may be purchased at
toy departments. The wonden blocks may be purchased or a mill can cut
the blocks from material 1%"x1%"x1%" for a nominal sum. If you are handy

with tools you can cut them yourself. The blocks must be square on all
sides.

Administration procedure

1. Follow instructions under "Administration procedure' for relational
terms pretest 1, items 1-5.

2. The warm up item is to acquaint the child with the materials and
format of this task.

3. Be sure to use the "Note to Examiner'" on this task to remind
the child he will be asked three questions and the reason for it.

Interpretation of results

his task is to assess the child's ability to conserve
sponses elicited by questioning with verbal justifica-
Information, Verbal Justifications).

The purpose
area by objective res
tions. (See General

The underlying logical formula for this task is B-A=A' or the total
amount of surface (B), minus the area covered by blocks (A), equals the
amount of surface area or grass (A').

Normal children of average ability usually master this task at about
nine years of age. Some children can verbally justify their objective
responses, whereas, others cannot. It is necessary to consider objective
responses separately from verbal justifications to determine whether the
child possesses adequate basic intellectual development. Verbal justifica-
tions tell you the obvious--that the child has learned how to use language
to communicate his understanding of these concepts. When a subject makes
the correct objective responses, but is unable to verbalize his justifica-
tions, it means he is lacking in communication skills, not in basic intel-
lectual development. Nonverbal children are often assessed a low IQ by
standardized tests and teachers when, in fact, the child's intellectual
ability is adequate, even above average in scme cases. This is quite often
the case with low secioeconomic children, but by no means confined to them.
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Correct objective responses with poor verbal justifications usually
indicates the nred for individualized work in communication skills.,
i.e., language and speaking.

Children who get all trials correct would be classified as Stage

= = Conservers; those with some correct would be classified Stage 2 -
Transitional; those with ncne correct would be termed Stage 1 - Global.
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Materials:

VERBAL JUSTIFICATIONS

Two sheets green paper 12'"x18" each, two toy animals, 18 wooden blocks.

NOTE TO EXAMINER: Remind child he will be asked three questions. Be sure he |

understands the later questions do not mean his first answers were wrong,

TASK

DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHILD

SCORE

Warm up

Superimpose two sheets of
green paper so child can see
they are identical in size.
Place the two shcets side by
side and put a toy animal on
each sheet of paper, then

= & F # 3 & ® & & 3 2 & F & ¥

tell child....

Score ask.. ...,

answer, then

These are two fields of grass
the same size, and these are
two animals that eat grass.
Does each animal have the same
amount of grass to eat?
Does one have more grass?

Indicate one field and
tell child......

=]}

When barns are scattered
gsk th]—diﬂi!i!iili!!ii!

Score answer, then as

Score answer, then ¢
answer, then
brief answer

Score
Write

here......

Show me. )
Score answer, then ask...... Does one have less grass? -
Show me. -
Score answer, then ask....... How can you tell? o
Write brief answer here...... . ] ]
Trial 1 With an animal ir each field
tell child......... C e e The farmers who own these
fields want to build some
barns.
o PLace 6 barns befcre child
BBB and tell him........ ceanan e Put 3 barns in a row in the
H corner of each field.
~ Indicate placement cof bparns,
tthen ask....ovvve vunnnn. .... Loes each of these animals
~_H have the same amount of
BBB _ grass to eat? Show me. ) B

animal have more
eat? Show me.
animal have less
eat? Show me.

Does one
grass: to
Does one
grass to

The farmer who owns this
field decided to move
his barns around. You
move the barns around.

Do the two animals have
the same amount of grass
to eat now? Show me.
Does one animal have more
grass to eat? Show me.
Does orie animal have less
agrass to eat? Show me.
How can you tell?

‘Haney Data Sheet
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AREA CONSERVATION TASKS AND
VERBAL JUSTIFICATIONS (continted)

TASK DIRECTIONS TO EXAMINER

INSTRUCTIONS TO CHILD

SCORE

Trial 2

BBRBBBB

Score answer, ask.......

Score answer,

Score answer, then ¢
Write brief answer here......
Tell child and indicate......

H

Ask ehild........iv' v e enuas

Score answer, then ask.......

Score answer, then ask.......

answer, then ask.......
brief answer here......

Score
Write

Put 6 barns in the corner
of each field.

Does each animal have the
same amcunt of grass to eat?
Does one have more grass?
Show me.

Does omne have less grass?
Show me.

How can you tell?

The farmer that owns this

field decided to move his
barns about. Scatter the
barns over the field.

Does each animal still have
the same amount of grass

to eat? Show me.

Does one animal have less
grass to eat? Show me.
Does one animal have more
grass to eat? Show me.

How can you tell?

“Align 6 blocks (barns) in
the corner of each field,
then ask child...............

Trial 3

"EBBEBB

e

Score answer, then ask.......

Score answer, then ask.......

JTell -~hild and indicate......

Ask child...........

Score answer, then ask.......

Score answer.

1 8core answer . then =

Doe- each animal have the
same amount of grass to eat?
Does one have more grass

to eat? Show me.

Does one have less grass

to eat? Show me.

Take 2 barns away from

this field.

Does each animal still have
the same amount of grass to
eat? Show me.

Does one animal have more
grass to eat? Show me.

Does one animal have less
grass to eat? Show me.

How can you tell?

Write brief answer here..... ~ - X _ ]
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AREA CONSERVATION TASKS AND
VERBAL JUSTIFICATIONS (continued)

TASK

DTRECTTONS TO EXAMINER

INSTRUCTIONS TO CHILD

L
Trial 4

BBBBBB
H

H
BBBBEBEB

Align 6 blocks (barnmsy in
the corner of each field,
then ask child...............

Score 2
then ask

Score answer,

answer, then tell
and indicate...........

Score
child

Indicate field with 5 barns
and tell ehild...............

Show child how to scatter
blocks if necessary, then ask

Score answer, then ask.......

then ask.......

]

Score answer,

answer, then ask.......
¢ brief answer here......

Does
same amount of grass to eat?
Does one animal have less
grass to eat? Show me.

Does one animal have more
grass to eat? Show me.

Take ONE barn from this
field. Take FIVE barns
from ti.is field.

Take all the barns on this
field and scatter them all
around.

Does cach animal have the
same eaount of grass to eat?
Does ¢.i1e aniwal have more
grass to eat? Show me.

Does one animal have less
grass to eat? Show me.

How can you tell?

Trial 5

BBBBBBBBB
I

H
BBBBBBBBB

BBBBBBBBB

Align 9 blocks (barns) in
the corner of each field,
Score answer, then a~k.......

Score answer, then ask..

Score aﬁswer, then tell
child and indicate...........

Show child if necessary,
then ask.....................

Score answer, then ask.......
Score answer, then

Score answer, then
Write bri=2f answer h

Does each animal have the
same amount of grass to eat?
Does one animal have more
grass to eat? Show me.

Does one animal have less
grass to eat? Show me.

The farmer that owns this
field decided to move his
barns about. Scatter the
barns over the tfield.

Does each animal have the
same amount of grass to eat?
Does one animal have less
grass to eat? Show me.

Does one animal have more
grass to eat? Show me.
How can you tell? B
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TABLES: MEANS AND STANDARD DEVTATIONS
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139

Overall means ana standara deviations for all tasks across SES
lgvels, verbal apility levels and grades K=l

2 e il s

f TASKS N MEAN 8, D.

1, Relational Terms Pratast 160 9.62 1,00
2e Provoked Corresvondence

Justifications 160 3095 159
3¢ Provoked Correspondencs

Tasks 160 3098 1e56
Le TUnprovoked Correspondence

Justificatinns 160 L 2
Se Unprcioked Correspondence

Tasks 160 Le30 1043
6 Single Seriation - Height 160 Le ST 0,93
7« Single Seriation - Width 160 Lo 2L 1,20
| 8, Multiple Seriation 160 3423 1065
9, Suvrface Area Justitications 1¢0 3.08 1e76 |
10, Surface Arva Tasl's 160 3620 1,62 |

%
)
)

~
o
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Means and standard deviations for low and middle 7S by task:
across grade levels K-=l.

A s T NP SR e e e T —— e )
i

TASKS AND SES LEVEIS MEAN Se Do

A S

1. Relational Terms Pretest ,
Low SES 9056 1,10
Middle SES 9668 089

te Provoksd Correspcirdence
Justifications
Low SES 3.8 1,68
Middls SES 11,08 1,50

3. Provoked Correspundence
Tasks
Low SES

3681 1.67
Middle SES Lo15

1ol3

! lUe Tmprovoked Correspondence

. Justifications ,

l Low SES 14,18 1;[4).].
| Middle SEf Le36 137

5¢ Tinprovokud Correspondenca
| Tasks
Middle SES 4«37 1.39

Oe Single Seriation ~ Heipght 7
l Low SES Lhég OiBD
E Middle SES Li.52 1.05

Te Single Sariation - Width 7
| Low SES 1o 28 1409
‘ Middle SES Le 20 130

8o Multiple Seriation
Low SES 3e

le52 !
Middle SES 3. i

177

R

9 Surface Area Justifications
Low SES 3.721 1.79
Middle SES 2,96 LeTh

10, Surface Area Tasks ,
Tow SES 3435 1.59
Middle SES 3418 1.65

N = 80 for each subsazplee 113

113




Means and standard deviationz for verbal abilityv comparisons for
tasky across SES levels and grades K=l

PR , : I
TASKS AND VERBAL ARILITY MEAN S.D.
l., HRelationat Terms Pretast
iow VA Se51 Ledl
High VA 9673 0¢85
2e Provoked Correspondence
Justitications
LQU ‘TTA 3965 l;éfg
Hizh VA L.23 Lok
3. Provoked Correspondence
' Tasks 7
Low VA 5607 1.71
! High VA Lo 28 1@3}4
e Unprovoked Corraspondence
Justifications ,
g LQW' VA LIQDB 1,&'@
| Bigh VA holib Lelb
g S¢ Unprovoked Corresiondence
5 Tasks
Iow VA 4,13 1.57
High VA kb 1. 27
' Oy Single Seriation -~ Height
f Low VA Lli '57 0385
' High VA Lo 57 1.01
Te Single Seriation - Width |
Low Vi l'-l;(jg 1; ES !
Hirh VA Lels3 1,06 :
8« Multiple Seriation |
Low VA 3,01 1453 !
HiEh VA 3:14,[3 1o%h :
- 9« Surface Area Justifications ,
: Low VA 285 1.72
|
' 10 Swrface Area Tasks
‘ Low VA 2493 1.61
High VA 3,60 1.57

114

120

N = 80 for each subsample,




Means and standard deviations for sex by tasks across grade
levels ¥-h,

TASKS AND SEX MEAN S. D.

1. Relational Terms Pretest
Pamale 9.76 0.62
Male 9,18 1,26

?. Provoked Corresnondence
Justifications ,
Male 3 09 ? 1 = 5‘5

3e Provoked Corresnondaence
Tasks
Male 3398 ie 55

Le TUnprovoked Correspondence
Justifications , ,
ramale !4"35' 1.2
Male hﬁgﬁ) l;SE

Se Unprovoked Corraspondence

! Tasks

Fama. . Le36 1.33
Male Lh 23 1; 53

be Single Seriation - Haeight 7
Male Le52 0494

Te Sinegie Seriation - Width
Femala 4.33 1.11

8 Multiple Seriation

9« Surface Ares Justifications ,
Male 3.18 1.87

10, Surface Area Tasks ;
Female 3,17 1.62

=
L]

z 80 for each subsample, 115
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Maans and suandard deviations for low and middle %S eroups
for each task at the firs: erade levale

s R o it s — =

TASKS ™M SES IFFLS MEAN S.D,

WIRST GRADE

ls Relational Terms Preest 7

Low SES 9463 6381
Middle Sk¢S 9418 Loly7

2e¢ FProvoked Correspondence
Justificaitions 7
Low SES 3.37 1e5h
Middle SES 3,06 1.98

3e Provoked Correspondence

, Tasks 7 7

; Low e 25 177
! Middle SES 3650 1,93

| Le Unprovoked Correspondence

f Justifications
Low SES 3456 1l.71
Middle SES ~ 88 1.71

Se mnhrovoked Corraspondence
Tasks
Iow SES 3.88 1.7
Middle SES 3.94 1.61

0, Single Seriation - Helpght
Hiééla SES i’ 2 56 0389

! 7e Single Seriation - Width .
Low SES 3;81 1‘25
Middle SES Le18 1.28

8o Multirls Seriation ,
Tow &7 gaéa lelzé

Middle SES 2,06 1.77

9o Surface Area Justifications , o
Middle SES 2,31 149
- 104 Surface Area Taskse

Low SES 2.69 1e25
Middle SES 2437 1.5k

N = 16 for each subsample, 199




Means znd standard deviations for wades K-l combined across SES and

vernal ability levuls,

' RETATIONAL TERMS PROVOKED CORFESPOND. PROVOKED CORRESPOND.
AT PRETEST TASKS JUSTIL FICATIONS
™ Mean S, De Mean = S¢De  Mean = Se Do

- T } B
K 9440 1,20 | 2,40 L8| 243 1,88
1 9o40 1.18 | 3.37 1,82 3.2 1.75
2 9443 ¢§18 AT 0:92 | h.ké 1,10
3 9-87 JS l Q‘BLI- O 36 : Ll;Bl Qau{
L 10,00 DEGQ u.?ﬂ O, 55 L h,81 ,53
UNPROVOKED COR. UNPROVOKED COR, ! SINCIE SERIATION
TASKS JUSTIFICATIONS ' ==']: ’3HT
K 2090 182 2490 182 | k.53 1,19
1 367l 1.68 | Y 1168 é hiEQ 0,87
2 ho91 0,59 | 11,81 0,59 | 431 Lok
3 Le93 Ve 2k } he93 0.2l l h:ri 0081
i 5el0 .OD 5:.08 0,00 ,9(‘3 0. 29
— . - I S [ S O PR —

STLE SERTATION MULTTPLE SURFACE AREA
WIDTH | SERTATION | TASKS

3408 1,55 | la71 1.61 1493 147
1,400 1,27 | 2437 .49 2053 1,39
LekiO li13 | 350 1,31 3484 1437
Lelt3 0e98 | Le28 0,92 | 3459 1,47
1,68 Os 59 e 1,05 | b3 1.0k

[ W X

SURTACT APRA
JUS'HZF""‘Aﬁ'?NS

|

|
1.bé 1,58
|

M

3&81 lihﬂ
3e59 ;.h7

] z
‘4:18

Ewpnr R

et i p——————

N = 32 for each subsample,
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APPENDIX D
ANALYSIS OF VARIANCE
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