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Abs tract

CONSERVING KINSHIP CONCEPTS:
A DEVELOPMENTAL STUDY IN SOCIAL COGNITION
by

Valerie Barnes Jordan

Adviser: Dr. Harry Beilin

Cognitive interpretations of children's understanding of social
concepts have received increased attention in recent years. This study
examined the development of conservation of social consepts pertaining
to kinship, and the effects of certain experimental transformations and
subject variables on these concepts. A distinction was made between
single arld mul tiple social roles, and three types of transformations,
relevant to kinship, were applied to these roles. One type involved
temporal transformations in past and future directions, and different
time spans. A second type involved inclusive kinship combinations which
could logiéa11y occur, and exclusive kinship combinations which could not .
logically occur. A third type involved combinations of male and female
kinship roles with conventional and unconventional male and female sex
stereotyped social roles. In addition, the relationship between social
and physical knowledge was examined by administering a battery of physical
COnservatipn tasks. The effects of chronological and mental age, and |
family characteristics of birth order and family size, on social and
physical conservation, were also assessed.

The sample contained 90 middle class, Caucasian children ranging in age
from 5~ to 7-years-old, with 15 boys and 15 girls at each age level. Each

child came from an intact family and.lived with both natural parents.
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As predicted, the effects of each experimental transformation were
significant, and conservation of kinship was found to develop during the
preoperational and concrete operational periods. Preoperational acquisitions
reflected knowledge of kinship classes, conservation of single roles under
near time transformations, and recognition of logically exclusive kinship
| combinations. Thus, preoperational children understood which kinship com-
binations could not occur, but ackhowledged the permanence of other kinship
roles only under certain conditions. Concrete operational acquisitions
reflected the knowledge of the permanence of sinéle kinship roles under
remote time spans, and an increased, but still incomplete acknowledgement
of inclusive kinship, and kinship-social combinations. It appeared that
perceptions of age and generational differences betweeﬁ certain kinship. and
social role combinations precluded conservation of these roles.

Strong evidence was obtained for the presence of convergent validity
among §ocia1 and physical tasks, and of discriminant validity between social
and physical tasks. A factor analysis revealed distinct Physical and Social
Conservation factors, and physical conservation was strongly associated with
chroﬁo1ogiga] age and verbal ability, while social conservation was strongly
associated with soqia]izat%on ekperiénces. Although family charécteristfcs
vere not related to conservation performance, the unexpected presence of
sex differences on social, but not physical conservation, was interpreted as
support of the role of differential pattermns of sociaiization experiences
in mediating the acquisition of social know]edge. It was proposed that
social and physical conservation develop synchronously, and that social
knowledge may influence’structural reorganization and change of the
same kind, and -through the same equilibration process that physical

knowledge does.
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CHAPTER 1
INTRODUCTION

Cognitive interpretations of children's understanding of social
concepts and relationships within a Piagetian framework have received
increased attention in recent years. The démain of sociaI,.or inter-
personal cognition has been defined as the “logical rebresentation of
others” (Shantz, 1975), in comparison to physical, or interpersonal
cognition which involves knowledge of "person-to-object" relationships
(Feffer, 1970). Areas of social cognition which have been explored
to-date have involved moral concepts, egocentrism, role-taking and
‘communication skills, so the present study has been undertaken to
- explore an area of social cognition which has not received -systematic
investigation: conservafion of kinship concepts.

The selection of kinship as a topic of social cognition has been
made for several reasons., First, kinship can be considered a cfoss-
prodﬁct of both cognitive and social development in that it involves
both logicai and 1ingufstic processes which develop in a social context
of familial and cultural experienées. However, although kinship has
been studied by anthropologists and l{ﬁguists, it has not been extensively
studied by psychologists as a cognitive or developmental phenomenon.
Investigating children's kinship concepts from a Piagetian perspective
involves a consideration of the role of Piaget’s cognitive structures,
since he contends that the acquisition of all knowledge, whether in the
physical or social domain, is a consequence of thése underlying mental
structures, The presence of these structures in children has been

inferred by their understanding of the invariance of certain logical

properties of physical objects despite physical but logically nonessential
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transformations which are performed on them. The emergence of conser-
vation is regarded by Piaget as one of the major features of the con-
crete operational period. Although the existence of these operational
structures is still debated, the role of these operations has been
extensively examined vis-a-vis physical cognition, but to a much Tess
extent for social cognition. In fact, the relationship between the
acquisition of physical and social knowledge has received little
systematic investigation, and the evidence to-date appears equivocal
concerning the nature and extent of this relationship (Shantz, 1975),
The present study therefore, examines the relationship between physical
and social cognition by analyzing kinship concepts within a conservation
paradigm, and assessing the effects of experimental transformations
performed on both social and physical ;oﬁcepts.

It is also proposed that certain features of the social milieu may
influence the development of kinship concepts. Clearly, children learn
kinship terms and relationships in the context of their family and
other social intefactions.,so it is conceivable that these experiences
may affect the acquisitibn of tﬁéir kinship conéepts. The issue.of the |
effects of both experimental and naturalistic experiences on the develop-
ment of physical knowledge has a long history of debate among Piagetian
research (see Beilin. 1976 for a recent review of some of these issues).
The effects of environmental experiences on the development of social
cognition has also been examined with the premise that social knowledge
is more 1ikely to be influenced by intra-individual differences, and
naturalistic and experimental experiences than is physical knowledge
(Bearison, 1975). For example, there is evidence which suggests that

social role-taking and communication skills are affected by the degree
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of social and verbal isolation of a community, but that physical con-
cepts are not (Hollos, 1975). Other studies have reported moderate
relationships between moral concepts, communication and role-taking
skills on the one hand, and familial socialization practices:and
interaction patterns among families and peers on the other hand
(Shantz, 1975).. Therefore, in the present study, thé issue of énviron-
mental influences on kinship concepts is addressed in two ways. First,
one of the experimental transformations performed on the kinship con-
servation tasks involves the effects of combining kinship roles with
social roles that have culturally acquired values (specifically those
of sex stereotyped occupational roles), and it is expected that the
value of these roles will influence kinship conservation. Second,
the'relationShib between kinship and physical concepts on the one hand,
and familial characteristibs of family size and birth order on the
other hand, will also Be assessed.

In sum, the present study is designed to examine the development
hof cdnservatioh‘of kinshib concepts.in relationship to: physical'cdn-'
servation; different types of transformations pertaining to kinship
per se; and subject variables pertaining to chronological and mental
age, and familial characteristics. The following review is divided
into two main sections. The first sections reviews the development of
kinship concepts in general according to Piagetian and linguistic compon-
ential analyses. The second section reviews the area of conservation of
social concepts, and delineates several categories of single and
multiple kinship and social roles. The effects of certain methodological
and subject variables on kinship conservation are discussed, and then the

hypotheses tested in the study are presented at the conclusion of the chapter.



Development of Kinship Concepts
Piagetian Sibling Studies

The analysis of children's understanding of kinship concepts began
with Piaget's enalysis of sibling concepts. In the course of analyzing
errors made by children on the absurd phrase item "I have three brothers,
Paul, Ernest and mysel* from theisinet-Simon intelligence test, Piaget
(1928) distinguished between membership and relational sibling concepts.
Concepts of membership were characterized by children's knowleoge of
themsel ves es members of the class of siblings so that they recognized
themselves as siblings. In contrast,“relations were characterized by
understanding reciprocity between members of the class, so that children
: understood that they have N number of s1bl1ngs -and that X was their
sibling. Thus, membership or class concepts were expressed by -the |
copula and predicative statements such as "I am a brother (sister),”
while relations were expressed by the possessive, such as "I have two
brothers (sisters) "

With these distinctions, Piaget del1neated five stages through
which these membersh1p-relat10ns concepts developed in reference to the
Binet item. The initial stage reflected the absence of a differentiation
between these concepts, thereby resulting in the absence of the recog-
nition that the child (i;e., myself) was a sibling, or that a reciprocal
relationship existed between one's sibling and one's self. In the second
stage, children acknowledged that "myself" included one's self as a
sibling, but still failed to distinguish between membership and relations.
Thus, children at this stage claimed that "we are three brothers and I
have two brothers® (Piaget, 1928, p. 77) without recognizing the contra-
| diction., In the third stage, children began to differentiate between
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membership and relations, but succeeded in p1aéing only one's self but
not one's sib]ings, in relationship to each other. The fourth stage
was exemplified by an incorrect solution of the absurdity in which
children contended there were four brothers by adding ‘myself' as the
fourth brother, FinaIly; at the fifth stage, children recognized the
absurdity of the question because of there ability to distinguish
class and relations concepts, so that 'myself’ was counted at the
~ third, rather than as an additiona] sibling.

‘Piaget (1928) verbally administered his own series of six questions
concerning relafional (questions #1, 2, 3, 5 and 6 listed in Table 1)
~and class (questioﬁ #4 in Table 1) sibling concepts to children ranging
in age from 4~ to 12-years-old. Using the criterion of at least 75%
of the subjects succeeding at each age level, Piaget reported that it
was not until IO:yéars.of age that a majority of children passed all six
questions, Several replications of Piaget's sibling questions have been
undertaken, and Table 1 sunmarizes the results of these studies. With
few exceptions, the resuits of these studies are sfﬁilar to those obtained
by Piaget, with a tendency for retarded children to pass these questions
at older mental ages than normal childrén.

The results from the replication studies concerning class sibling
concepts (i.e., "Are you" and "What is a brother/sister') presented in
Table 1, suggest that this concept is not understood by a majority of
children until the age of 9 yeafs. Piaget observed three stages in the
development of children’s class definitions of siblings. .In the first
stage, children's definitions were restricted simply to naming or describing
siblings on the basis of their sex (such as “Johnny" or "a girl"). At

the second stage, children recognized the relational necessity of other



Table 1

Summary of Replication Studies
of Piaget's Sibling Questions

Age Relational: Class:

Study Range 1 2_ 3 5 6~ 4

Normal childrén‘

Plaget, 1928  4-12 1@ 6

8 10 10 9 .
Elkind, 1962a - 5-11 7 6 8 10 10 9
Kooistra, 1963 4-7 - - 5 - - -
McManis, 1969 . 5=11 6 6 6 7 8 9
Swartz & Hall, 5,7,9,11 9 7 7 * * n
19720 y
Chambers & ' :
- Tavuchis, 1976 - 7,9 7 - 7 - - - -
Retarded childrenc
Lane & Kinder, 16 12 10 10 10 10 -
1939 o
McManis, 1969 10-18. 7 7 8 * * *

3These ages indicate the level at which the criterion of 70% of subjects of that
age passed  each question. An asterisk indicates that criterion was

not attained, and a dash indicates that this question was not asked.

The relational questions from Piaget (1928) are: 1)How many brothers/

sisters do you have? How many does X have? 2)How many brothers/

sisters are there in the family? How many all together? 3)There are

3 brothers in a family, A, B & C. How many brothers has A? B? C?

5)X has 3 brothers, W,Y & Z. How many brothers has W? Y? Z? 6)How

many brothers are there in this family? The class question is: 4)

Are you a brother/sister? What is a brother/sister?

BIn this study, 60% of the 9- and 11-year-olds passed questions 5 and 6.

CFor retardates, mental age, rather than chronological age levels, are
used as criterion for success.
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siblings existing in order for someone to be a sibling, but this recog-
nition was typically limited to some but not all of the siblings, At
the third stage; Chi{dren recognized that in order to be a sibling, one
must have a sibling, -therefore reflecting an integration of class and.
relational concepts. ' '

"Danziger (1957) administered Piaget's sibling questions to childreh
ranging from 5- to 8-years-old, and also observed three similar stages
- in children's membership definitions of siblings. Thé first stage was
defined as precategorical since children simply named a person, while the
second was defined as categorical in that sibling definitions were based
on some concrete property such as sex or size (such as “he's little").
The thfrd'stage; defined as re]atibnal, was based on either a conérete
or abstract explanation-of the sib}ingﬁ;relationship to the-subject.
For example, concrete explanations suggested that the relationship was
based on someone who.lived with you, while abstract relational definitions
were based on an understanding of the consanguinal-relationship between |
sib]ihgs. Elkiqd (1962a) observed similar stages in chiidren's class
concepts, with the thifd stage reflecting an explicit recognition of
consanguinity among siblings, such as being born from the same mother
or belonging to the same family.

Haviland and Clark (1974) asked children ranging in age from 3%- to
8-years-old to define sibling (and other kinship) terms, and observed
four categories of definitions whichcorresponded to those observed by
Piaget and Danziger. The first category, which corresponded to Danziger's
precategorical stage, was simply naming people, while the second category,
which corresponded to Piaget's first stage and Danziger's categorical

stage, was characterized by the use of property features such as sex and age.
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The third category, which corresponded to Piaget's second stage, con-‘
tained definitions which were relational but not reciprocal, while the
fourth category, which corresponded to Piaget's and E]kind's third
stages and Danziger's relational category, was characterized.by sibling
definitions which were both relational and reciprocal. In summary then,
it appears that children's understanding of class sibling concepts
progress through several stages, with initial concepts based primarily
on specific persons and concrete attributes, and more mature concepts
" based on gfaduale more abstract and relational attributes.
- In analyzing the pattern of success on the five relational questions
(1isted in Table 1), two clusters of questions appear to emerge whiEh
aresucceedéd at two different age levels. The first cluster, represented
by questions 1, 2 and 3, is passed by a majority of children between 6-
and 7-years-old (with the §ing]e exception of Piaget's sample who did not
pass question 1 until age 10), while the second cluster, represented by
questions 5 and 6, is passed by a majority of children between 9~ and 10~
years-old, Many items in the first cluster involve questions concerning
the subject’s own fdmily. while those 1h the second cluster involve
questions concerning a fictitious family. It is pOs§ib1e thatvfamiliarity
may facilitate an understanding of relational sibling questions which
may not generalize to fictitious families.

Componential Ahalgsis of American Kinship Terms

A different approach to the analysis of kinship has been the examination
of the conceptual dimensions, or components, which underly the 15 basic
consanguinal American kinship terms. Although theoretical and methodological
differences exist among these componential models, the results have

yielded a general consensus as to the identity of these components.



Several of these componential models are briefly reviewed.

The initial cohbonential analysis of American kinship terms proposed
by Wallace and Atkins (1960) contained three components: sex, consisting
of male.and female terms; generation, consisting of two generations
. above (+1 and +2) and two be]ow.(-l and -2) ego, whose generational level
was '0'; and lineality,'consisting of 1ineal relatives who were descen-
dants and ancestors of ego, colineal relatives who were ego's ancestors,
and ablineal relatives who were neither lineal-or colineal (such as cousin).
The resulting matrix of kinship components had a fixed reference point on
ego at the 0 generational levei,-with‘parents and grandparents of both
séxes one and two generations direcﬁy ébove»,ego, and with chi]dre‘n .and
grandchildren of both sexes one and two generations-directly below ego.
Sibiings were represented as colineals within the same generation as ego,
and aunt, uncle, niece and nephew were one and two generations above |
and-pe]ow ego respectively. Cousin, the only American kinship term with
no séx distinction, was represented as an ablineal relative withouf any:

- specific generational level. Thus, the 15 kinship terms in this model
were relational only with respect to ego, and not between each other.

An alternative componental model proposed by Romney. and D'Andrade
(1964) preserved both sex and generation components from Wallace's model,
but reduced the 1ineal component to two dimensions of either direct or
collateral relatives. An important addition of Romney's model was the
introduction of a reciprocity component, in which reciprocal pairs of
relatives were placed in adjacent generational levels, such as mother-
daughter, and grandson-grandfather, in contrast to the separation of these
terms by generational hierarchies in Wallace's model. The underlying

assumption of these reciprocal pairs was that the terms within each pair
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were assumed to be (and later validated) psychological closer to each
other than neighboring but nonreciprocal terms in Wallace's model, such
as mother-grandmother, and daughter-sister. Thus, directly lineal
‘reciprocal pairs of parent-child, and grandparent-grgndchi]d of both
seXes were SChamatically represented at adjacent generation levels of
+ and -1, and + and -2 respectively. Similarly, collateral reciprocal
_pairs of uncle-nephew and aunt-niece were schematically represented at
both one and two generational levels. Other features of Romney's model
~were the elimination of ego as a fixed reference point, and the repre- -
sentation of siblings as direct lineals, ratherAthan as colineals as in
Wallace's model. o | | "

Both Wallace's and Romney's models delineated these kinship components
among adolescents and adults, but neither examined differences in diffi-
culty between components, or their respective acquisition by children.
Jacobowitz (1975) examined the acquisition of these components among first,
third and fifth grade children, and reported that lineal, sex and reci-
© procity components were the earliest to be consistently recognized by
yaunger chiidrén. The generation component emegpged lést, and was not
clearly apparent in children's clustering of kinship terms until the
fifth grade. Jacobowitz suggested that the underlying components of
children's kinship clusters closely resembled Romney's componential model,
while the underlying components of adult's kinship clusters closely
resembled Wallace's model.

In contrast to these structural component models, Haviland and
Clark (1974) proposed an alternative model based on relational components.
Haviland and Clark contended that neither of the above models, as already

noted, could account for children's acquisition of kinship terms or for



n
Piaget'snobservations concerning the development of class sibling concepts.
They also suggested that in both of these models, all components were
assigned an equal value so that there was no basis for predicting any
levels of complexity for kinship terms, or an order in which these terms
might be acquired by'children. Because of these shortcomings, Havi1and
and Clark proposed an alternative model based on relational components
between two or more persons. Using a relational system devised by
-Bierwisch, the basic features of this model were two relational compon-
- ents "X Parent of Y" and "X Child of Y," and one inverse rule which
“could be applied to all kinshfp terms. These basic relational components
could be combined with other components, such as property features of
sex (denoted as Male X of Female X), to yield an entry such as mother =
~ "(X Parent of Y)(Female X)." The advantage of this system was that not
only could if compute X's relaiiohjuJ Y, but it could also descﬁibe Y's
relationship to X by applying the inverse rule to each relational com-
ponent in the kinship entry. Thus, while the lineality component of-the
previous models was not directly comparable to this model, the relational
model preserved both sex and generation components and at the same time
could also account for reciprocal relationships in a manner that was not
possible in the foregoing models.

In interpreting Piaget's stages of class sibling concepts according
to the relational model, they suggested that stage 1 definitions of
siblings represented children's acquisition of property features such as
sex, size, clothing, etc. By stage 2, children have acquired some relational
components, such as "Child of,” but still did not grasp the reciprocal
nature of sibling relationships. The third stage was represented by the

appropriate use of the inverse rule so that sibling definitions were both
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relational and reciprocal, reflecting the understanding that if X if
the sibling of Y, then Y is the sibling of X.

To account for the course of kinship acquisition, Haviland and
Clark proposed four levels of relational complexity for the 15 consanguinal
kinship terms: Level.l,'containing terms with only one relational coime-
ponent (either “Parent of" or “Child of"): Level 2, containing kinship
terms with only one relational component and recursion of that component,
such as grandparents and;grandchildfen; ‘Level 3, containing kinshib terms - -
with two relational components, such as siblings; and Level 4, contdining~
terms with two,rélational components and recursions of these components,
such as aunt, uhc]e, etc. To evaluate this relational complexity ’
hypothesis, children ranging in age from 3%- to 8-years-old were asked
to define the 15 consanguinal terms, and the results provided some support
for the prédicted order of complexity.-.A reordering'of.Leve]s 2 and 3.
~with each other yielded the best sequence of complexity levels ofy
kinship terms among children, indicating that the relational model was
capable of generating an acquisition model of kinship terms which was also
‘compatable with Piaget!s stages of sibling concepts.

" Concepts of Age

One of the basic kinship components delineated in the foregoing models
is generation, and perhaps one of the most salient feature which distinguishes
between generational terms such as parents, grandparents and children, is
the’reqognition of age. It is proposed that children's concepts of age
are Tikely to be related to their understanding of kinship, and perhaps
may even account for the relatively later understanding of generational
kinship terms, in comparison to other kinship components. A review of the

development of age concepts supports this possibi]ity.
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Piaget (1969) suggested that children's concepts of age‘were based
on the coordination of two premises. The first was the notion of order
of succession, or seriation of bdrths, reflected by the hnderstanding.
that older people (or any'living organisms) were born earlier than, or
before younger people, and that this birth sucéessfon, rather than any
physical attribute, was the basis for ensuing age- differences. The
.second was the concept of conservation of these age differences through-
out Tife, with the assumption théf aging.was a continuous procéss which
-never-reached a static, or final state-durihg adul thood. = The coordina-
_tion of these concepts,-and.the'fesulting independence from.phy51¢a1 :
‘ features as a determinant of age, was consideﬁed a cdncrete operational
acquisition. |

Piaget observed two stages prior to an operational understanding of
agé. The first ﬁas'characterized.hy the absence of an understanding of

birth succession, so that children at this ;tage were uncertain as to

..whether they werevborﬁ before, after, or at the same time as their sib1ings
or parents. Furthermore, they believed that age was proportional to
physical size, so that grownups were oldervbgcause they were bigger than
children. Thus, children could overcome initial age differences, and‘.
even surpass other children, by becoming "bigger" than the other person
(usually by eating extra portions of food). Since adults were aiso seen
as having reached their final size, children believed that adult ages no
longer changed annually, but rather remained at a fixed age.

At the second stage in the development of age concepts, Piaget observed
two types of patterns. The most common pattern was an understanding of
the seriation of births, but without an accompanying understanding of the

conservation of age differences. Thus, while children realized that older
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people were born before younger people, they still thought these differences
could be overcome with changes in size. The less frequent pattern was
the converse of the first, namely the recognition of the permanence'of
age differences without an understanding of ‘the order of births. |

Pfaget (1969) and Lovell and Slater (1960) assessed children's age
concepts by presenting a series of pictures of apple and pear trees which
‘had unequal rates of growth and were depicted in one year intervals as |
Alarger in size and with more fruit. The apple tree was'planted two years
"befbre_the:pear tree and waé‘initié1ly1argér'thah the pear tree, but
gradually the pear iree exceeded the apple tree in both size and amount
of fruit. Chiidren between 5-.and 7-years-o]d-had‘no difficulty in
seriating each series of pictures according to each tree's respective age,
but until the ages of 7- and 9-years-old, a majority of children iﬁcorrectly
- judged the taller pear tree with more fruit as being older than the smaller
apple tree with fewer»fruit°

Looft (1971) extended Piaget's age concepts to human stimuli by pre-
senting pairs of drawing of maies and females at four age>1evels (infant,.
child, adolescent and adult) in two sizeé, to children raﬁging in age.
from 3- to 9-years-old. The frequency of correct judgments as to which
person in each pair was older increased significantly with age, while
the frequency of incorrect judgments based on the selection of the larger
of the two drawings significantly decreased with age. By 9 years of age,
over three quarters of the children made correct age judgments. In
contrast, Kratochwill and Goldman (1973) found that by age 7, a majority
of children made correct age judgments when realistic photographs, rather
than drawings, of males and females at each of the four age levels and

two sizes, were used as stimuli.



15

Summary: The Development of Kinship Concepts

The results from the foregoing studies reveal that kinship concepts
emerge gradually during the preoperational and concrete operational
periods. Initially, kinship concepts are based on physical properties
such as names of persons, siie énd the sex component. Among older
children, kinship concepts become based on inferential and logical
pfoperties-such'as relational components, birth succession and conserva-
tion of age, and perhaps at the last-pqint, the recognition. of the genera-
tion’component. "The cbmponéntiél ahalyses‘tomp1ement Piagetian studies -
. by providing models of features which are-unigueAto the kinship sysfem,
‘and some of these components constitute the basis for the transformaticns
that are applied to the kinship conservation tasks designed for the
present study.

.Conservation of Social Concepts

Conservation is central in Piaget's theory, and has been éxtensively
examined in relation to quantitative, or physical concepts such as number,
quantity, weight, length and volume (see Beilin, 1976, for a review of
recent conservation research). Conservation refers to the invariance
- of critical logical properties in spite of one or more transformations
'that are performed on the stimulus materials. The understanding of the
invariance of these logical properties is the hallimark of the concrete
operational period. Although substantial research has been conducted on
conservation of physical concepts, considerably less attention has been
focused on conservation of social concepts, although it is proposed that
conservation across both domains relies on common reasoning processes.

The types of social conservation tasks reviewed here have been classified

into two general categories: one involving single and one involving
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multiple social roles. Conservation of single social roles refers to
the. recognition.of the permanence of a single social role despite trans-
formations that are applied to that role. This category includes con-
servation of: self, human and generic identity, such as the recognition-
that one is always the same person‘across tfme; gender, such as the
recognition that one is always a male or female; and kinship role, such
as the recognition that one is always a child or sibling. Conservation
~of multiple social roles refers to the recognition that two or more
roles can exist simul taneously déspite-tfansformations thatvare applied
to‘one~or all of these roles“ This cafegony includes the recognition

~ that two kinship roles, or a kinship and social role combination, can
exist simuitaneously, such as a mother and a sister, amd a father aﬁd
a doctor. It is 1ikely that an understanding of multiple role conserva-
tion involves an understanding of both single role conservation and

: multiple classification. That is, if mother is ¢lass A and sister (or
doctor) is class B, then children must recognize the inclusive possi-

" bility that some people can belong to both classes, but that other com-
binations are exclusive, such as class A of mothers and class B of
brothers. This distinction between inclusive and exclusive combinations
is considered one of the relevant transformations pertaining to social
conservation, and will be examined in the present study.

The following sections review the development of single roles of
human identity, gender and kinship roles; conservation of multiple roles
of kinship, kinship-social roles, multiple social roles, and inclusive
and exclusive roles. The relationships among social conservation tasks,
and between social énd physical conservation is examined, and the effects

of methodological and subject variables on kinship conservation are also reviewe
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Conservation of Single Social Roles

Conservation of human identity. Piaget (1968) suggested that the.

concept of growth reflects a form of conservation of identity which is
irreversible and hence 1ikely to be a preoperational acquisition. Child- -
ren observed the rapidly accelerated physical growth of a plant, and

were asked to draw the plant's growth, aé well as their own growth from
infancy to the present, in a series of pictures. Three stages were

~ observed in the,deveiopment of self- and plant-identity. In the first
stage children readily understood the permanence of their own identity,.
but only conserved the plant‘s.identity when differences in the size of
'the plant were relatively small. When differences between pictures of
the plant's size were large, children denfed that it was still the same
plant. This is reminiscent of children’s tendency to equate size with

- - age and deny the permanence of age differences as reviewed earlier (cf.

p. 13). In the second stage, the ‘inital responses were -the. same as the
first, but eventually children conserved the plant's identity after
_repeated comparisons to their own growth. The final stage of initia]
acceptance of both self- and plant-ldentlty occurred between the ages of
7 and 8 years. The results indicate that conservation of 1dentity is
affected by large size differences, and the ability to overlook these
large transformations is a concrete operational, rather than preoperational
acquisition. In addition, Piaget's juxtaposition of one's past growth
with the complete growth cycle of a plant is really not comparable in
terms of time span and growth rate, and it is conceivable that children
might not have conserved their own self-identity during the preoperational
period if confronted with more extreme, or discontinuous temporal and

growth spans.
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DeVries (1969) examined conservation of both human and animal

jdentity among 3- to 6-year-old children by having the experimenter and
a live cat assume masks of other animals. By 5-years-old, approximately
three quarters of the children conserved humdn jdentity, and more than
half conserved animal idgntity. . The precedence of human over animal
identity corresponded to some extent to Piaget's findings of earlier
conservation of human over plant iQentity. However, one explanation
for the earlier understanding of human identity.éuggested by DeVries
- was the facilitatiqg effects of the greater disérepancy.between the
. human's body and ah%mal masks, than between. the cat's body and animal masks.

'anrdo and Bohan (1971) éxamined ;onservation'of self-identity by
verbally asking children ranging in age from 6- to 9-years-old whether
they were the same person from birth, and whether they woﬁ]d be the
same person in the near future (i.e., higher grades) and remote future
(i.e., when grown qp). Over three quarters of the children conserved
. their self-identity into the near future. while about fwo-thirds conserved |
their se]f-ident1ty into the remote future. Thus, for children at all age
leve]s, transfbrmat1ons over a long temporal span were more dlfflcult -
than those involving a shorter temporal,span. However.-sma]ler'proportiohs
of children conserved their self-identity from the past, and developménta]
patterns were observed under the past transformation. It was not until
about 8- and 9-years-old that about half the children conserved their |
identity from the past. One possibié explanation for the comparatively
later conservation of past self-identity (not considered by the authors)
may be the difference in the format of the past and future questions. The
past item required children to specify the number of years they were them-

selves (somewhat ambiguous wording for their actual age), while the future
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items simply required an affirmation or denial of the continuation of
their self-identity. Thus, these methodological disparities tend to
confound the reliability of the age patterns obsérved for past and
future transformations on conservation of self-identity.

Conservation of gendeé. Gender conservation refers to the recognition

of the permanence of one's sexual identity despite certain behavioral,
temporal or other transfbrmétions. DeVries (1969, 1971) asked séparate
groups of 3- to G-year-old boys and 5~ to 7-year-old children whether a
girl could become a boy if she had a boy s haircut, played male stereo-
'typed‘games,(such as play1ng with guns), and wore male clothing. By

5- and 6-years-o0ld, more than_half the chf]dren realized ihat gender was
permanent, although it was not until 1 or 2 years later that most children
l exp11c1t1y verba11zed the principle of gender conservation according to
DeVries' criterion. S]aby and Frey (1975) asked 2- to 5-year-old children
- whether they could become opposite-sex children if they wore opposite-sex
clothes, played opposite-sex games, or by simply wanting to change their
sex. While about half the children acknowledged the permanence of their .
gender under-thesé fransfbrmétions,-about three quarters recognized.gender :
conservation from their own ihfaﬁqy to the present time. Thus, as with
conservation of self-identity, continuity from the past to the presenf
appears to contribute to an earlier recognition of invariance than other
types of transformations which highlight perceptual changes.

It appears then, that gender conservation emerges for many children
during the preoperational period. One reason for this early development,
as compared with other types of social conservation, may be that, notwith-
standing current trends towards reducing sex sterotyping, there is much

socialization during these young ages promoting gender identification.
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It is likely that implicitly (and perhaps explicitly as well) accompanying
this gender identification is the recognition of the permanence of

that identity;_

‘Conservation of kinship role. Conservation of kinship refers to the -

~ yecognition of the permanence of a given kinship role despite various.

transfbrmaiions.v Chanbers and Tavuchis (1976) examined 7- and 9-year-old

children's understanding of kinship roles under two types of transforma- .

~ tions. The first type involved changes in the essential, or defining

- feature of the kinship‘terms.'such~as: "If two boys have different“parents

- are they still brothers?" The second type involved future temporal |

changes such as: “When these two boys grow dp aré they still brothers?*

AN questions were accompanied by a photograph of a family, and covered

parental, sibling and child kinship terms. For both types of transfbrmations,’_

é majority of the 7-year-olds, and all of the 9-year?d1ds understood the

appropriateness or inappropriateness of.the particular kinship terms.
Summary. The results from these studies*indfcate that conservation

of single social roles is primarily a preoperational acquisition, although

it is'hét fully completed until'the ages of 7- and Béyears old. These

findings are consistent with Piaget's (1968) position that conservation .

of identity in general (albeit mainly with respect to physical concepts)

is a preoperational phenomenon, although it is conceivable that transfor-

mations other than thoée performed to-date might delay the appearance of single

role . conservation to the concrete operational period.

Conservation of Multiple Social Roles

Conservation. of multiple kinship roles. Conservation of multiple

kinship roles refers to the recognition that two kinship roles can coexist

simul taneously, such as a ﬁother being a sister, or a father being a brother.
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Danziger (1957) observed a three stage sequence in the development of
multiple kinship role conservation among 5- to 8-year-old children who
were asked whether a father could be an unc]e,‘a man could be a brother,
.and a lady could be a daugliter or sister. The first stage was defined - -
: as'cate§0rica1;-aﬁd‘children'at this stage denied the possibility of
‘being two roles simultanedusly. The second stage was defined as isolated
(or concreté) relational, and again children denied the possibility of
multiple kinship roles, but based this denial on some concrete attribute
such as “being grown up" or "“tco old.* The third stage was defined as
"'abstract'réiational, and now childréﬁ.accepfedvthe;¥ogical necessity. of
muliiple kinship roles, and based their eiplanatibns in terms of the
- relationship between the roles, such as “"a lady is just a 1ftt1e girl
grown up;"
- Kooistra (1963) examined 4- to 7-year-old children's understanding
‘ pf conserv&tion‘of‘multiple kinship roles by showing children a picture
of a family with three sons, and asking boys if the father could be a
brother and girls if the mother could be a sister. An analysis of
Kooistra's data hy this writer oh this questfon indicated that only 36%
of the children’anéwered it correctly. In fact, this question was
significantly more difficult than both conservation of quantity, and
children's understanding of sibling concepts. An analysis of variance
on this question indicated that the main effect of age was significant,
and planned comparisons between adjacent age levels indicated that a
Tinear trend accounted for the significant age effect.
Thus, the available evidence-concerning conservation of multiple
kinship roles suggests that it is a fairly difficult concept for preschool

age children, and that it is not fully developed until the concrete
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operational period, One'explanation as- to why this form of social
conservation depends on concrete operational structures is the necessity
of understanding both the invariénce of two separate kinship classes,
as well as combining these separate classes into a newly formed class.
Thus, the union of these separate classes may not occur until each class
is independently established, and the ability to combine separate classes
is a concrete operational skill. '

'Consérvétion of'kinship-socia] roles. Conservation of kinship-social

roles refers to théhrECogﬁition'that a kinship and social role, such as
-mother and teacher; can coexist simultaneously, = The -earliest rgsearth
concerning conservation of kinship-social roles was conducted by
Hartley (Hartley & Krugman, 1948; Hartley, Rosenbaum & Schwartz, 1948a)
who presented 6% to 10%-year-old chijdren pictures depicting mqthers and
fathers in both parental and occupational roles. For example, a father
‘was shown in a pafentai_role with a child as well as in two occupational
roles, and the children were asked whether the pictured man was still a
father when he was working as a postman. No development;] trends were
reported, but contingency coefficients. indicated that the children responded
consistently across the various conservation of role situations. Hartley
proposed four possible categories for multiple roles: exclusive roles
(A or B); coexisting roles (A and B); one permanent and one temporary
coexisting roles (always A and sometimes B); and one permanent or temporary
role with one potential role (A with B potential).

Kooistra (1963) presented two sets of four dolls under three kinship-social
conditions to 4- to 7-year-old children., The three transformations were: |
mother-schoolteacher, fathér—doctor, and boy/girl-schoolchild, corresponding

to the subject's sex. One doll from the kinship group was placed in the
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social group, and children were asked whether the mother is still a
mother when she joins the teacher group. -The present analysis of-
. variance of these data revealed a significant main effect of age, and
planned comparisons between adjacent age groups revealed a linear
trend which accounted for the significant age effect. Interestingly,
- the mother-schoolteacher question was significantly more difficult
than the father-doctor question, while no differences occurred between
the child-schoolchild and either parental question. .The total score .
" on these-chservation”bf-kihship—sociél role questions did not differ
from. that- on conservation of quantity, and-approximately two thirds of
the children conserved on both social and physical conservation tasks.
In addition, these kinship-social role questions were significantly
easier than the multiple kinship role question (i.e., fatherbbrother).
Thus, the present analysis of Kooistra's data suggested that consefvation
of kinship-social roles developed synchronously with conservation of
quantity, yet somewhat earlier than conservation of multiple kinship roles.

Sigel, Saltz and Roskind (1967) expanded Kooistra's kinship-Sociai
| fole fasks hy asseésing the éffects.Of ifrelevéﬁt tempdral and_percepfuai
cues among childreh ranging in age fhdm 5- to Ssyearé-old. Temporal.
cues involved two conditions in which the father either is, or.was in the
process of becoming (i.e., studied and became) a doctor. The effects
of representation were examined by either using the‘two sets of dolls or
simply presenting the questions orally without any accompanying stimuli.
~ The developmental patterns obtained resembled those observed with Kooistra's
-sample, although the 8-year-old level at which a majority of children -
conserved was one year later than that reported by Kooistra. The elimination

of the dolls resulted in significantly greater number of conserving subjects
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(71 versus 42% in no dolls ;nd dol1s present conditions), and this
facilitating effect of no représentation was interpreted as support
for Bruner's position concerning the interfering effecfs of irrelevant
perceptual cues on conservation. Under the two temporal conditions, a
significantly larger number of subjects conserved under the "is" coh-
‘ditfon than on the two stage progression of "studied and became® (69 |
and 39% respectively). |

Both Kooistra's and Sigé] et al.'s social role transformatjons
| involved what SaitiAand'Hamiltoﬁ.(1968) described as'"good-good? changes,
in that the shift from kinship to social role"invdlved a pqsitively
valued social role (i.e., doctor). Thus, in addition to these good-good -
conditions, Saltz and Hamilton also included transformations from
"good-bad," such as father becoming a drunkard, mother becoming a shop-
lifter and brother becoming a bully. The stimulus materials were similar
to those used by Sigel et al., and each of the "bad" roles had been rated
as negative by a separate group of children. Among their 8-year-old
sample, significantly more children conserved under the good-good trans-
formation. than under the good-bad transformation (78 and 33% respectively).
The question which involved the least amount of negative evaluation was
found to be the brother-bully question, and significantly more children
conserved on this question than on the father-drunkard question. Thus,
these results indicated that conservation of kinship-social roles was more
difficult for children to understand when one of the role changes involved
negative, in contrast to positive, social roles.

In a further extension of these studies,'Saltz and Medow (1971) in-
cluded an additional evaluative transformations of “bad-gbod“ social roles.

Saltz proposed a cognitive space theory to account for conservation of
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social roles, which contained both attributes for particular‘concepts
as well as a semantic space which represented the linguistic representation
of these atfributes.' Furthermore, Saltz suggested that children's.
concepts occupy narrow semantic spaces, softhat-;ransfbrmations of - only
a few attributes will cause children to alter their initial concept .
and no longer accept the original role as a member of tﬁat class. |
Based on this theory, Saltz predicted that good-bad and bad-good transfor-
.matfons were essentially symmeirical, since in both cases, the amount of
 distance between fhéSE“eValhatiVe5dim¢nsions'was-the same regardless’of 
~ the direction of change. Using materials similar to those used previously,
three types of transformations were administerea to 5-and 8-year-old
children: good-good, such as father-doctor; good-bad, such as saleslady-
thief; and bad-good, -such as drunkard-father. Significantly more con-
servation fesponses occurred in the'good-good condition in contrast to
both the good-bad and bad-good conditions, a]though as predicted, these
" last two did not differ from each other. The only significant age-differ-
~ ences occurred within the good-good condition, in which'8<year-olds made |
significantly more conservation responses than 5-year olds. Since the two
conditions involving good and bad transfbrmations were edual]y'difficult,
it is not clear by what age children conserve on those kinship-social roles.

The possibility that certain types of training experiences might
accelerate the acquisition of kinship-social role conservation was in-
vestigated by Fink (1974), who administered imaginative play'training
sessions to 5-year-old children. These play training experiences signifi-
cantly increased children's understanding of kinship-social roles, but
had no effect on children's conservation of physical concepts. While these

results support the contention that certain social experiences may
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facilitate the development of social conservation, there were limited

(if any) theoretical grounds to expect an influence on physical conservation.
The results from these studies reveal clear developmental trends in

the increase in conservation of kinship-social roles, but the acquisition

of this form of -social -conservation is mediated by certain factors. -

Removing all concrete stimuli, using positive, rather than negat{ve‘

social fo1es, and Iimiting temporal changes to the present, tend to

facilitate the understanding of kinship—soéial conservation.

o Coﬁservatioh'of mul tiple social'rbleé.l'Cﬁildren?s'underStadd%hg
that people can simultaneously occupy more than one social role has been
examined in relationship to religious (class A, consisting of three
subclasses of Jewish, Catholic and Protestant) and nationality groups
(class B, consisting of American and other nationalities such as Italian
and Irish). In general, it is assumed that subclasses within both A
~and B are mutally exclusive, so theoretically one could not be both Jewish
or Catholic, or American and Irish. However, in reality, the existence
of interfaith and interethnic marriages precludes the exclusiveness
- assumption of some of these subclasses, so that while these studies were
based on this assuﬁption, its limits are recognized.

Hartley, Rosenbaum and Schwartz (1948b) asked preschool and elementary
school age children whether it was possible to belong to both a religious
and nationality group which corresponded to those groups which children
identified themselves as belonging to. Before the age of 6%-years-old,
much confusion was observed concerning the possibility of multiple roles,
and children generally claimed either that it was possible to belong to-
more than one subclass (such as being Jewish and Catholic), or denied the

possibility of belonging to more than one class simultaneously. Recognition
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of the possibility of belonging to two classes simultaneously occurred
-only among the older children.

In a series of studies with children-of different religious groups,
Elkind (1961, 1962b, 1963) examined Jewish, Catholic and Protestant
children's understanding of: whether they could be both a member of their
respective religious group as well as be an American. Elkind observed
three stages in the development of mul tiple social ro]eé among three
~groups of children who ranged in age from 5~ to 14-years-old. The .
first stage, designated as-giobal, was charagtéfized by the absence of -~ -
any mul tiplicity of roles, so that classes A-and B were seen as mutually -
-exclusive. The second stage, designated as concrete, was characterized
by a considération of class A as a subclass of class B, For example,
children at this stage would claim that a Jew could be an American
betause they lived in Ameriéa. The third stage, designated as abstract,
was charac;erized by a recognition of the genuine multiplicity between
class A and B with an understanding of the logical relationship between
them.As expected, progress through these stages increased with age, so
that a majority of children at the globa];sfage-wére between 5- and 6-years-
0ld; the majority of children at the concrete stage ranged between 7-
and 11-years-old; and a majority of children at the abstract stage ranged
between 11~ and 14-years-o0ld. With few exceptions, similar developmental
patterns occurred for children from each religious group.

Therefore, it appears that conservation of multiple social roles in-
volving religious and nationality groups is not fully developed until
most children reach a transitional age between concrete and formal opera-

" tions. Furthermore, conservation of social roles appears later than

conservation of multiple kinship, and kinship-social roles. One explanation
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for this difficulty of multiple social conservation may be the greater
abstractness and.ambiguity of these concepts, in comparison to kinship
- and other social concepts.

- JInclusive and exclusive roles. The foregoing sections have dealt

exclusively wifh conbinations of kinship and social roles that were. .

- inclusive-in the sense that a peréon could logically assume both roles
either,simulggneously or successively. For example, in the mother-sister
combination, it is logically possible for this pair to occur, but it is

- also possible to distinguisﬁ'combinations that are exclusive, such as
brotherusister, in which it is not‘]ogicajly possible for that pair to
occur. Using this distinction between inclusive and echusive roles,

the development of exclusive roles and its relationship to inclusive
roles is reviewed.

This distinction between inclusive and exclusive roles corresponds
to some extent to one proposed by Slobin (1966) concerning reversible
and nonreversible forms of passive and active sentences. Slobin defined
reversible sentences as those in which the subject and object could both
serve as either actor or. recipient in active and passive sentéhceg.

For example, a reversible sentence could be "the dog chases the cat” since .
either animal can logically serve as subject or object. In contrast,
nonreversible sentences were those in which the subject and object could
not be interchanged because it would be logically impossible for the

actor to also be the recipient as well. Thus, a nonreversible sentence
could be "the mother washes the clothes” since it is not possible for
clothes to wash the mother.

Slobin reported that among elementary school age children, nonreversible

sentences eliminated differences which were typically found between active
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and passive sentences when these were expressed in reversible formats.
Slobin suggested that nonreversible sentences were easier for children
to understand because they reduced the semantic complexity of the
sentence by 1imiting the number of logically feasible subjects and
- objects to only one instance. While some evidence exists to the con-
trary, additional research has generally supported the tendency for
_nonreversible sentences to be somewhat easier than reversible sentences,
particularly among preschool age children (Beilin, 1975).

Based on" these linguistic findings, a question.whichfarises is
whether inc]usivg-and exclusive rojes would also follow this pattern
observed in conjunction with active and passive sentences. As far as
American kinship terms are concerned, the only variable which logically
precludes inclusive roles is the sex component, and the only combinations
of éxc]usive kinship roles that have been examined are those pertaining
to whether children could become: parents of the opposite sex. .Nhen o
this question has been given to different groups of preschool age child- .
ren (Slaby & Frey, 1975; Thompson & Bentler, 1973), approximately three
| quarters of thefchildren.recogﬁized the impossibility.qf‘this gémbinatioh .}
- occurring. Even among 3-year-olds, Thonpson (1975) found thét 60% of
the children understood several questions concerning the possibility of
becoming same- and opposite-sex parents.

When these results concerning exclusive kinship roles are compared
to those concerning inclusive kinship roles reviewed earlier, it is
apparent that these exclusive roles are understood by larger proportions
of comparable age children than are inclusive roles. However, there
several problems within these exclusive and inclusive questions which might

contribute to the observed precedence of exclusive roles. First, exclusive
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questions have involved changes across generations (such as child to
parent), as well-as across time (such as from the present to the future).
In contrast, inclusive questions have involved changes within the:same.

generation (such as parental-sibling, or child-sibling roles), as well

- . as within .the present time context. Thus, it may.be that children.were.

responding to generatibna] and temporal‘cues embedded in exclusive questions,
rather than to the logical exclusivity per se. Second, exclusive questions
have included éubjects as one of the referents, while inclusive questions
contained -people other than-the subjects. It-is:conceivable-that the
- presence -or absepce of the?subjéct és’one of- the role may affeét.per~
formance on that question, particularly'among younger, more egocéntric
children. The present study is designed to examine exclusive and inclusive
roles by controlling these temporal, generational and subject variables,

| While the foregoing roles have involved kinship combinations, it is
-also possible to consider social roles in which logical exclusivity might
exist. Applying this distinction to social roles is difficult since there
is 1ittle logical necessity which precluded most combinations of social
roles. - However, one exclusive social role combination examined in con-
junction with children's understanding of religious and nationality groups,
as whether animals such as dogs.and cats could belong to the same religious
group as the subject (Elkind, 1961, 1962a, 1963). The recognition of
the impossibility of an animal belonging to a religious group progressed
through the same stages, and at similar ages, as that observed for inclusive
social roles, In this instance therefore, few differences were observed
between exclusive and inclusive concepts.

In sum, the issue of exclusive roles has received little attention

to-date, but some evidence indicates that among kinship combinations,
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exclusive roles are conserved earlier than inclusive roles. This
conclusion is tentative however, in light of methodological problems
inherent in questions that have been employed at this time.

Relationshig between Socia] and Physical Conservation

Since it has been suggested that conservatlon of social and physical '
concepts have some log1ca1 propert1es in common, it is of lnterest to
consider the extent to which these types of conservatlon tasks might be
correlated. The available correlational data reveaIs moderate correla-
'tions between-physical conservat1on tasks such as number, quant1ty and
length, and: conservation of gender (ranging from .23 to ;65,'DeVr1es,
1974; LaVoie & Andrews, 1975): conservation of self-identity (ranging
from .37 to .51, DeVries, 1974); and conservation of multiple kinship
and kinship-social roles (.44 and ;47 respectively, Kooistra, 1963).

A related question is whether any evidence of convergent validity exists
among social conservation tasks, since Shantz (1975) reported equivocal
results concerning convergent validity among other social cognitive tasks
such as role-taking and egocentrism. The available correlational data
among’ these social conservation tasks indicates'moderater htgh correlations.
between: conservation of gender and self-identity (.57 and .76, DeVries,
1969, 1974); and multip]e‘kinship_and kinship-social roles (.58, Kooistra,
1963). Thus, these data provide evidence for convergent validity among
several social conservation tasks, as well as some support of a relationship
with physical conservation tasks. The present study addresses these issues
through correlational and factor analytic analyses of social and physical
conservation tasks. |

Effects of Experimental and Subject Variables

In addition to the theoretical issues examined in the foregoing sections.
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it is also possible that social conservation tasks are influenced by
. certain methodological and subject variables. Some of these variables

are d1scussed below.

Methodological variables. One d1fference between physical and

. social conservation tasks, beyond the content domain, is that tyansfor-
mations performed on materials among physica] conservation tasks are

not permanent, so that the materials can be physically restored to

their pre-transfbrmation condition. The transfbrmatfdn-restoration
-sequence is the standard procedure among physical conservation tasks

from wh1ch there are wa departures. Similarly, some of the fbrego1ng
soc1a1 conservation tasks also involve restorable transfbrmat1ons, such
as inclusive kinship roles and certain kinship-social combinatlons.
However, other social conservation tasks involve transformations which
are permanent and'therefore cannot be returned to their pre-tfansfbrmation
condition. For example. when temporal transformations were applied to
'conservat1on of human identity or kinship roles, these temporal changes
were considered permanent and nonrestorable. In addition, other non-
',_restorab}e,transfdrmations are logically impossible, such as exclusive
kinship roles and opposite sex_gender-traasfbrmations; It fs proposed
that nonrestorable transformations may interfere with conservation in
both social and physical domains, since children may confuse the impossi~-
bility of physically restoring materials with the logical understanding
of operational reversibility of either inversion (i.e., A_is.changed to B
but B can be changed back to A) or compensation (B is taller but thinner
than A). Thus, one variab]e‘which has not been systematically exadined
is the restorability of the performed transformation, so in order to

maximize the methodological comparability between social and physical
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conservation tasks, the present study applies both restorable and non-
restorable transformations to both content domains.

A second methodological issue which may influence the assessment
of social conservation is a familiar one in Piagetian research, namely
the presence or absence of COpcrete stimulus materials. Among physical
conservation research, some form of stimulus materials are invariably
used, despite controversies concerning particulér features of these
materials. However, among social conservation research, predominately
‘verbal presentations have been more common than the use of some form
of stimulus materials, so many of the results discussed earlier may be
confounded by this difference in the mode of representation. For
example, in reference to Piaget's sibling questions, with only two ex-
ceptions, all studies have administered these questions verbally
without any accompanying representation of people or families. When
pictures of families were used (Chambers & Tavuchis, 1976; Kooistra,
1963), children's understanding of these sibling concepts occurred approxi-
mately two to three years earlier than those of other. studies (see_Table 1
. for a'compérison of these results). However, the'opposite effect occurred = -
on Sigel et al.'s (1967) kinship-social conservation tasks, in that sig-
nificantly more conservation responses occurred when no form of stimulus |
representation was used. These contradictory‘patterns concerning the
facilitating or interfering effects of stimulus materials are somewhat in-
conclusive since the nature of the tasks per se are so different. How-
ever, the present study employs concrete stihu]us materials. for all social
conservation tasks with the assumption that the presence of these materials
is more likely to enhance, rather than hinder, conservation performance.

In addition, the use of materials for social conservation tasks will
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further increase the methodological similarity between physical and

social conservation tasks.

Family'characteristics. Since many of these social conservation

tasks have bean concerned with kinship, it is conceivable than children's
understanding of these ‘concepts may be influenced by family variables
such as family size, sex of siblings and birth order. The possible
. influence of these variables on kinship conservation has not been assessed,
although Slaby and Frey (1975) reported no significant correlations be-
tween ;onsérvatiOh of gender and family variables of sex of siblings,-
birth order and family-size,_ _

In reference to kinship terms, Haviland and Clark (1974) reportéd
that preschool age children's knowledge of kinship deffnitions per se
was not related to family experiences, although a trend was observed
for children to have higher level definitions for same-sex kin terms,
Price-Williams and his colleagues (LeVine & Price-ﬂi)]iams, 1974; Price-
Williams, Hammond, Walker, Edgerton & Newton, 1974) reported that among
Nigerian and Hawaiian children, the acquisition of other-centered, as
compared to ego-centered kinship terms, was related to cultural patterns
and the size of the family household. Without citing any data, Piaget . .
(1928) claimed on the one hand that results on his sibling questions were
"conditioned. . .by the number of the subject's brothers and sisters"
(1928, p. 100), and on the other hand reported no differences between
only children and those with sibtings. Elkind (1962a) suggested that
one source of some of the (minor) discrepancies between his and Piaget's
results might be accounted for by the smaller family size of his subjects,
in contrast to Piaget's subjects who supposedly came from larger families..
However, since both Piaget's and Elkind's observations were without empiri-

cal foundation, the possible effects of family variables on kinship
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concepts remains unresolved. The present study assesses the effects
of these variables by comparing children's performance on kinship con-
servation according to certain family characteristics. |

Effects of intelligence. Another variable which may influence

the development of social conservation may be chi]drehfé,inte]ligence ’
and mental age, since these factors have been found to correlate with
perfbrhance on physical conservation tasks. Several studies (DeVries,
1974; Kooistra, 1963) have reported moderate correlations between psycho-
metric measures of mental age and: conservation of multiple kinship (.59) -
and kinship-social (.56) roles; and conservation of gender (.3] andA.67)
and self-identity (.35 and .71). Thus, to assess the effects of mental
age on social conservation, an index of mental age is included in the
present study. | |

Summary: The Development of Social Conservation

- Several conclusions can be drawn from the studies reviewed in the -
foregoing sections. First, the development of conservation of single
sacial roles occurs among a majority of children during the preoperational
. period, and.is completed by around the age of seven. -In contrast, con-
servation of multiple social roles emerges among a majority of children
during the concrete operational period, with kinship-social roles appearing
earlier than multiple kinship roles, and multiple social roles appearing
later at the transition to the formal operational period. Clearly,
conservation of multiple roles is a more complex acquisition than single
roles, since it involves conservation of single roles such as identity,
gender. and kinship, as well as the coordination of these, and other concepts
pertaining'to the particular role combinations.

Second, the nature of experimental transformations applied to social
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conservation appears to have differential effects on particular content

" domains. For example, one transformation applicable to kinship is the
sex component, as illustrated by the proposed distinction between exclusive
and inclusive concepts. It appears that exclusive concepts, based on the
.impossibility of éssuming‘opposite-sex kinship rolés; are understood’ “
earlier than inclusive roles, based on_séme-sex kinship roles. Thus,
children learn during the preoperational period which kinship roles
cannot coexist, but at the same time they are less certain as to which

- kinship roles can coex1st. The sex component seems to e11m1nate certain
kinship pairs at an early age, but becomes a less salient factor among~
inclusive kinship pairs.

A second transformation also germane to kinship is time, and results
from studies concerning the effects of temporal transformations on social
conservation differ according to the direction ot the temporal changes.
Transformations into the future, particularly the distant future, increase
the difficulty of conservation of self-identity (Guardo & Bohan, 1971)
and kinship-social roles (ngel et al., 1967). In contrast, transformations
into the past yield equivocal findings, since they increase the dlfftculty
for self-identity (Guardo & Bohan, 1971) but decrease the difficulty
for gender conservation (Slaby & Frey. 1975). The lack of methodo]ogical'
comparability between these studies limits the strength of these findings,
although another explanation for this pattern may be the confounding of
implicit changes in generational kinship roles in future transformations,
with the amount of elapsed time per se, That is, for five~year-old
children, changes into the distant future involve a substantial amount of
elapsed time (such as 15 to 20 years), as well as the recognition that

adulthood is a distinct kinship role from childhood. In contrast, changes
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into the past involve a shorter elapsed time span (such as 3- to 4-
years), and no obvious change in kinship role, since children generally
do not consider infancy a distinct kinship role. from childhood, but an
extension of their current kinship role. Thus, there seems to be con-
tinuity for children between the past and present in both amount of time -~
énd past and presént kinship roles, but a discontinuity between the
present and fﬁture in terms of amount of time and present and future
kinship roles. .It is Tikely.that this perceived discontinuity contribdtes
- to the'greater-difficulty of social conservation under future, as compafed
to past transformafidns.~ Hoﬁever; when conservation of self-identity.
from-the present to the future is accompanied by the‘recoghition of the
possibility of.dccupying,mu]tip]e social roles, the transition from -
childhood to adu]thood}kinship roles (and vice versa) may no longer be
perceived as discontinuous. The present study systematically examines the
effects of these types of temporal transformations on kinship conservation.

A third type of transformation which influences kinship conservation
is the nature of the accompanying social role. It appears that when
negativgly.evaluated social roles (such as thief) accompany kinship roles,
children deny the pair can coexist, although at the same time they ack-
nowledge the existence of positive kinship-social combinations.- Clearly,
the children ére denying that parents could (or should) assume these
negative roles. The effects of other types of social roles have not been
~ explored, such as the effects of sex stereotyped social (i.e., occupational
roles. For example, certain male stereoytped social roles might be con-
served with male kinship roles but not with female kinship roles because
of the conventional nature of the sex-role stereotype per se. Thus, children

may acknowledge that a father can also be a doctor or a mother be a nurse.
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This could occur not because of an inability to conserve multiple roles,
but because of the power of the stereotype which negates that combination
of roles, as did the negatively evaluated roles. This would refleet
an example of the influence of social learning .on cognitive conservation,
since the effects of the stereotyped- soc1a1 roles on kinship comb1nat1ons
would depend on the degree to which children believed those stereotypes
to be valid, The present study exp]oreS»the~effects.of sex stereotyped
.soeial roles as a form of transformation performed on kinship conservation
tasks.,,

These fbregqing transfdrmatiqns pertain only to so;ia] conservation,
but a more éenerelktransfbrmational issue concerning.the distinction
between restorable and nonrestohable transformations applies to both
physical and social conservation tasks. It has been suggested that an
important but over]ooked methodological difference between social and
physical conservation tasks was that many of the former tasks involved .
nonrestorable transformations. while many of the latter tasks did hot.

The absence of any restorations to pre-transformation conditions may

tend to increase the d1fficu1ty of conservation, since this absence may be
| nfused with the understand1ng of logical reverswb11ity which 1is
essential for conservation. The present study is designed to correct this
problem by performing both types of transformations in both social and
physical domains.

Statement of the Problem

The present study is designed to examine the development of conservation
of social concepts pertaining to kinship, and the effects of certain ex-
perimental transformations and subject variables on these concepts. The

following hypotheses will be tested:
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1. The effects of the type of conservation will be significant,
so that conservation of social concepts will be more.difficult than
conservation of corresponding physical concepts.

2. The effects of the type of transformat1on performed on the
phys1ca1 and 'social conservat1on tasks will be significant, so that -
across content domains, nonrestorab]e transformations will be more
difficult than restorable transformations. ..

3. Within conservation of single kinship roles, the effects of
tﬁé type of femporal franﬁfbrmatibn;wiil be Siénificaht, so that con- .
servation under transformations into the future éﬁd remote time spans
will be more difficult than those into the past and near time spans.

4, Within conservation of multiple kinship roles, the effects of
the logical exclusivity of the transformation will be significant, so
that inclusive transformations will be more difficult than exclusive ones.

5. Within conservation of kinship-social roles, the effects of the
conventionality of the sex stereotyped social role will be significant,
so that conservatjon of kinship-social role combinations containing un-
conventional social roles will be more difficult than those containing
conventional ones, |

6. Convergent and discriminant validity are expected to occur among
the social and physical conservation tasks, so that social conservation
tasks will be positively and more highly correlated among themselves than
with physical conservation tasks, and the converse pattern will occur
among the physical conservation tasks.

7. Performance on physical and social conservation will be positively =
related to chronological and mental age;

8. Family characteristics of birth order and family size will be posi-

tively related to performance on social, but not physical conservation.
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" CHAPTER 2
METHOD
| The expérimén@gl.design of the stqdy was a 3x 2x 2 i 2 x é
repeated measures factorial design, consiéting of three between, and
two within subject factors. Tﬁe three between subject factors vere:
chronological age (CA), with three levéls (5-, 6-~, and 7-year-olds);.
sex, with two leve]s (male and fema]e), and form of soc1a1 conser— '
.vat1on items (same or opposzte sex) . The two w1th1n subJect factors
were: type of conservation; with two levels (physica] and social);
and type of transformation, with two levels (restorable and non-
restorable). hAmong the éocia] conservation tasks only, a sépérate
within subject factor was type of transformation, with three levels:
(temporal, Togical exclusivity and social roles). A summary of the
design is presented in Table 2.
Subjects
The sample contained 90 Caucasian children ranging in age from
'5- to 7-years-old, with 15 boys and 15 girls at each age level. Each |
child came from an intact family and was living with both natural
parents. Of the total sample, 43 subjects were interviewed individually
at the Calhoun School, a private coeducational school located in
Manhattan, and the remaining 47 subjects were interviewed individually
*in their homes in the NewYork metropolitan area. Information con-
cerning the age, sex and numbér of siblings, was obtained from each
subjecf; vhile ihfbrmatibnlconcérhihg parental occupdtiqns was obtaiﬁéd
either from school records or the'parents'thenselves. The size of

the subject's families. ranged from 1 to 6-chi1drén; with 18% of the
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Table 2

Experimental Design by Type of Conservation Task

Number of Description
Factors levels of levels

Physical and social conservation

Between subjects:
Chronological age - 3 8-, 6-, 7-year-old
Sex , o 2 | Male and female

Form of social conservation
tasks _ 2 : Same- and opposite~-sex

Within subjects:

Type of conservation 2 Physical and social
Type of transformatio- 2 Restorable and non-

restorable

Social conservation

Between subjects:
Chronological age 3 5-, 6=, 7-year-old
Sex 2 " Male and female

Form of social conservation
tasks 2 Same~ and opposite-sex

Within subjects:
Type of transformation 3 Temporal, logical ex-

clusivity, sex stereo-
typed social roles
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subjects coming from families with one child, 62% with two children,
14% with three children, and 5% with four or five children. The
ordinal positions of the subjects ranged from 1 to 5, and 58% were
first-borns, 33% were second-borns, 6% were third-borns, and the
remaining 3% were fourth- or fifth-borns.: The socioeconomic level

of the sample was middle- and upper-middle income, since the father's
occupations ranged within managerial, business, and professional
categories. Of the 85 subjects for whom information was available,
45 had working mothers and 40 had nonworking mothers.

Materials, Procedure and Scoring

The tasks included in the study are presented in Table 3, and
the specific materials, procedure and scoring for each task are des-
cribed separately below. Al1l subjects were asked to make a conser-
vation judgment and an explanation of that judgment on 36 conserva-
tion items. The responses initially received two scores; a judgment
score of either 1 or 0, indicating a conservation or nonconservation
response (i.e., same or different); and an explanation score of 1
or 0, indicafing whether the explanation reflected an understanding of
conservation. If a subject did not make either a judgment or ex-
planation, the response was scored as 0. The criteria for‘the ex=
planations are described separately below for each task, and reliability
of the classifications of explanation responses was assessed by cal-
culating the percent of inter-rater agreement. After the author
classified all the explanations, asecond judge (a doctoral student in
psychology) independently classified 90 responses of subjects randomly
selected from the total sample. The inter-rater agreement on these

items was 91%, and the few discrepancies were discussed and resolved,
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Table 3

Summary of Experimental Tasks

N N

Restorable .. = =~ Items ‘Nonrestorable Items -

Social conservation

Inclusive kinship 6 Exclusive kinship 6
roles roles

Kinship-social roles: Temporal changes 6
Conventional: , 3

Unconventional: 3

Total social: 12 S 12

Physical conservation

Mass Clay balls 3 Crushed shells and 3
sugar cubes
Weight Containers 3 Dissolution of sugar 3
Total physical: . 6 ‘6
Kinship measures
Kinship definitions 6 NA
Kinship identification 2 NA

Kinship permanence 2 NA
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Social Conservation

Four conservation of kinship tasks were given, each differing
in the type of transformation performed. The logically inclusive
. kinship pairs and the sex stereotyped kinship-social pairs contained
restorable transformations, and the logicajly; exc]usive:kinéhip -
pairs and temporal transformations cohtained nonrestorable transfor-
mations.

Restorable transformations. These tasks involved restorable

transformationsin that .either the transformation was logically.
possible, or once it was performed, the materials were restored to
their original condition.

Inclusive kinship pairs: This task assessed the understanding

that an individual can occupy two kinship roles which can logically
co-exist simultaneously, while still retaining membership in both
roles, such as being a father and a brother, or a mother and a
daughter. The inclusive set of combinations contained six items,
including all pairwise combinations of male and female parental, child
and sibling kinship terms. These items were designed so that each
kinship term appeared twice, each in a within- and across-generation
pair, and once as the subject and once as the object of the pair.
These items appear in Appendix A,

Materials: Eight cardboard stick figure dolls, each 5" high
and 3%" wide at the arms. The figures were intentionally ambiguous as
to sex so that no cues would exist in the materials as to the sex of
a particular kinship role.

Procedure: Following Kooistra‘’s (1963) procedure, the figures

were divided into two groups of four dolls, with each group representing
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one of the two kinship roles. One doll was moved from the first group
(A) to the second (B), and subjects were asked: "This dol1 (A) wants
to join the other group (B). Can (A) also be a (B) and still be (A)
at the same time?” or "Is he/she still a (A) if he/she is also-a (B)?"
" After the subject résponded yes drqno;*they‘were'a§ked for an
explanation.

Scoring: The number of possible conservation judgments ranged
from 0 to 6. The.categories of ekp]anations which received 1 point
scores were: - |

1. Kinship relationship exp]aingd: These responses recognized

the appropriate kinship relationship between the pairs. For example,
a brother can also be a son because they have the same parents and
siblings.

2. Multiple roles possible: These reponses indicated an

understanding that it is possible for a person to occupy two or more
roles simultaneously. For example, you can be a brother and a son at the
same time,

3. Names person in both roles: These responses gave examples of

someone, primarily the subjects themselves or family members, who were
both roles. For example, I am a brother and a son, or my mother is a
sister and a mother.

4, Recognition of similarity: These responses indicated that

the two roles were similar in some way, usually on the basis of sex.
For example, a brother can be a son because they are both boys.

The categories for explanations which received 0 point scores were:

1. Inappropriate age - too young: These responses indicated
that the two roles could not co-exist because one was too young (or

small) to also be the other. For example, a sister cannot be a mother
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because the sister is too young.

2. Inappropriate age - too old: These responses indicated

that the two roles could not co-exist because one was too old (or big)
to also be the other role. For example, a father cannot be a brother
because he is too old to be a brother.

3. Multiple roles not possible: These responses indicated

that a person cannot be more than one role at a time. For example,
a mother cannot be a sister because she cannot be two things at the
same time. |

Sex stereotyped kinship-social pairs: This task assessed,the_

understanding that an individual can occupy a kinship and social role
simultaneously. The social roles were conventional and unconventional
male and female sex stereotyped occupational roles (adapted from
Bacon & Lerner, 1975), which were paired with male and female kinship
terms. For example, a conventional male kinship-social pair was
®father and doctor,” and a conventional female pair was "mother and -
nurse.” The unconventional pairs were the converse of the conventional
' ones, such as “féthef'and nurse” and “mother and doctdr.” The
conventional and unconventional sets each contained three parental-,
sibling-, and child-social pairs, and to reduce the number of items
given to each subject, separate forms using male and female kinship
terms were used,. Thus, each form contained six kinship-social pairs,
three conventional and three unconventional‘pairs of either male or
female kinship-social combinations. These items appear in Appendix A,
Materials: Same as those used for inclusive kinship pairs.

Procedure: Same as that for inclusive kinship pairs.
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Scoring: The number of possible conservation judgments ranged
from 0 to 6. The categories for explanations which received 1 point

. Scgres were:

1. Anyone can occupy social role: These responses recognized

'that any person could ocpupy'the particular social rolé, For example,
a son can be a teacher because anyone who wants to be a teacher
can do so. |

2. Multiple-roles possible: These responses indicated an under-

standing that it is possible for a. person to occupy two roles simul-
taneously. For example, a mother is sti]] a.mother when she is a
doctor.

3. Names person in both roles: These responses gave examples

of someone who occupied both kinship and social roles. For example,
a mother can be a doctor because the subject goes to a doctor who is

also a mother,

4, Appropriatg sex combination: These responses indicated

that the kinship-social role combination could occur because the
kinship role was the appropriate sex for the social role. For example, .
a father can be a doctor because he is a man, and men are doctors.

The categories for explanations which received 0 point scores were:

1. Inappropriate age: These responses indicated that the two roles

could not co-exist because the kinship role was too young to also

occupy the particular social role. For example, a son cannot be a pilot
because the son is too young (or too Tittle or too inexperienced) to

be a pilot. These responses denied that the combination could exist at

the present time, but indicated that it might be possible for them to
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exist in the future when the age of the Kkinship role was older,

- 2..Inappropriate sex: These responses indicated that the -

combination could not occur because the kinship role was not the
appropriate sex for the social role. For example, a mother cannot
be a do&tor because ohly‘men are doctors. N )

3. Multiple roles not possible: These fesponseé indicated

that a person cannot be more than one role simultaneously. For
example, a father cannot be a doctor because then he would not be

‘a father anymore.

Nonrestorable transformations. These social conservation tasks

invoived nonrestorable transformations in that either the transformation
was logically impossible, or permanent once it was performed,

Exclusive kinship pairs: This task assessed the undéfstanding

that an indivi&ual cannot occupy two kinship roles which were logically
éxclusive on the basis of the particular sex combination, such as "a
mother and a son,” or "a father and a daughter.” The exclusive set
of Kinship combinations contained six items, including all pairwise
-éombinations of male and female parental, sibling and child kinship. |
terms. These items were designed so that within each set, each term
appeared twice, each in a within- and across-generation pair, and
once as the subject and once as the object of the pair. These items
appear in Appendix B.
Materials: Same .as those used for inclusive kinship pairs.
Procedure: Same as that used for inclusive kinsip pairs.
Scoring: - The number of possible conservation judgments ranged -

from 0 to 6. The categories of explanations which received 1 point

- scores were:
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1. Inappropriate sex: These responses recognized that

the roles were exclusive because of sex. For example, a mother cannot
be a son because she is female and a son.is male.

2.'Recognition of differences: These responses recognized

that the roles were exclusive because of some difference between'them.
For example, a mother éannof be a son beéause fhey are different things{'
The categories of explanations which received 0 point scores-were:

1. Inappropriate age: These responses indicated that the roles

could not occur because one was either too young (or small) or too old
(or big) to also be the other role.

2. Multiple roles not possible: These responses indicated that

a person cannot be more than thing at a time.

Temporal transformations. This task (hereafter referred to as

time conservatioh) assessed the understanding of the invariance of child
kinship rbles despite temporal transformationé'in two directions, past-
and future, and ranging in amount of elapsed time, near, intermediate
and remote time spans.

Materials: Four male and four female plastic, freestanding 1%"
dol1s (Fisher-Pricé.people) of dffferent colors; tﬁe “birthdéy squares“.'
game described below. |

Procedure: This task was presented to subjects as a."birthday"
game in which children became oldgr or younger by moving forward or
backward a certain number of squares. The board.contained 29 adjacent
squares in'a "S" shaped pattern, each wifh a birthday cake numbered
consecutively from 1 to 29. The board was 21" by 19", énd each square
“was 2% by 2%" Adjacent to the squares at two or}three yeér intervals

were commercially prepared black and white drawings (from Letraset
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transfer sheets) of infants, preschool, preadolescent, adolescent and |
adult males and females., . The past and future changes were performed by
moving one of the plastic dolls backward or. forward, and.the amount of
- elapsed time was represented by the number of squares moved.'with 1
square for near, 4 squares for ‘intermediate, and 10 squares for remote
time spans. Since the ages on the board ranged from infancy to adult-
hood, the actual ages selected for the pretransformation positions were
designed to inc]ude‘preschool, preadolescent and adolescent aged
children., There were six items on this task, including all combinations
. of time directions and Spans;perfofmed,on either a male or female fqrm
of child kinship roles. These items appear in Appendix B.

The experimenter described the game to the subjects, and to assess
their understanding, each subject was asked to identify the square
which represented their present age and age on their next birthday.
The experimenter then placed one of the figﬁres on the appropriate
numbered square and said:"Here is X who is 17(18) years old {figure
placed on square 17 or 18). Is he/she still a son/daughter on his/her
birthday 10 years from now when he/she is 27/28 - (figure is moved to
square 27/28)?" Fd1lowing the conservation judgment response of yes
or no, Subjects were. asked for an explanation. A

Scoring: The number of possible conservation judgments ranged
from 0 to 6. The categories of explanations which received 1 point
scores were:

1. Permanence of kinship relationship: These explanations

recognized that child Kkinship roles remained permanent because
they will always have the same parents. For example, the child will
always be a child to their parents because they will always have their

parents.
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2. Permanence despite age chanqes: These explanations recog-

nized that child kinship roles remained permanent regardless of -the child's

age. For example, a child would still be a child no matter how old

they are.

3. Appropriate age for ¢hild role: These explanations-indi-"

cated. that the child could still occupy child kinship roles because
"~ they were still within an appropriate age range. For example, a child
would still be a child at a certain age because they are still not
too old'or too young to be a child.
The -categories of explanations which received 0 point scores were:

1. Inapprdﬁriate age - too old: These explanations indiéated

" that a child would no longer be a chiid because they would be too old
for that role. For example, a child cannot be a child when they
reaéhed a certain age (somewhere around 20 years old) because then théy
would become a grown up. |

2. Inappropriate age ~ too young: These exp]anations indicated

that a child would no longer be a child because they were too young
‘for that role. Fbr-examp]e; a child cannot be a child when. they were
very young (or 1ittle) because then they were an infant.

3. Multiple roles not possible: These explanations indicated

that a person could not be more than one kinship role at a time. For
example, a child cannot be a child when they reached a certain age
because they could not be both a child and grown up (or infant) at the
same time, |

Item order for social conservation. Since the .inclusive, exclusive

and kinship-social tasks involved common materials and procedures, these
tasks were combined into a randomized 1ist of 18 items. Pretesting

indicated that an uninterupted presentation of all these items was



52
soméwhat monotonous, so the full 1ist was divided into two equal
" subscales (A and B), each containing a randomized list of 9 items -
which appears in Appendix C. Thus, the item order across all
social conservation tasks consisted of inital presentation of either
subscale A or B, followed by the six time conservation jtems, and "
then the remaining subscile A ;r B. The order of presentation for '

subscales A and B was caunterbalanced across all subjects.

Same- and opposite-sex forms. Since there were separate male
and female forms on the kinship-social and time conservation tasks,
half the subjects:received same-sex forms and half received

opposite-sex forms.

Physical Conservation

The physical conservation taskswere mass and weight, performed
under féstorab]e and nonrestorable conditions. Al]hlz.physicalvcon--
servation items involved conservation of equalities, but subjects
were also given one conservation of inequality item on the mass task.
Since all subjects passed the inequality item, it was not included
" in the data analysis. "Prior to the admihistration of the physical
conservation tasks, subjects were pretested in their understanding of
the terms more, less, same, different, heavier and lightek, following
Griffiths, Shantz and Sigel's (1967) procedure. All subjects understood
all these terms.

Restorable transformations. These tasks involved the standard

procedure of altering the materials in some nonpermanent and logically
nonessential manner, -and then restoring them to their original appear-
ance. The six items designed for these tasks appear in Appendix D.

Conservation of mass: -

Materials: 2 clay balls of different colors.
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~ Procedure: Three tran;fonnations and restorations were
péfformed on the clay ball; ia the fol]owiﬁé order: one was changed
into a hotdog; one into a pancake/hamburger, and one ipto.eight pieces.
After each transfbrmatidn, subjects were'askeq:l "Is there the
sahe amount or a different amount," and fbiloﬁing théir judgmehts
of same or different, they were'askéd for an explanation.

Scoring: The numberlof possible conservation judgments

ranged from'O to 3. The categories of explanations which received .
1 point scores were: |

1. Identfty operation: These explanations indicated that

the materials were the same amount because nothing was added or re-
moved during the transfbrmation.' Therefore, the transformation per se
did not affect the amount of clay. For examp]é, the clay balls

are the same because none of the clay was lost when it was changed

from one form to another.

2. Compensation: These explanations indicated that the

~materials were the same because a transformation op'one dimension. was
cbmpensated.on anéther dimens{on. For eiamplé; the clay balls are
the same beéause one is ]ongér but thinner, so it is the same amount.
3. InQersion: These explanations indic&ted that the

materials were the same because if the transformed one waé restored
to its original condition, it would be the same as the standard.
For example, if the hotdog is restored to a ball, it will be the
same as the standard. | -

The categories of explanations which réceived.o poiﬁts scorés .

were:
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1. Qualitative identity. These explanations did not define

the property. which accounted for the material's equivalence. - For
- example, the clay balls are -the same as they were before the change.

2. Size of transformed materjals greater than standard: These

- explanations indicated that"the“transfﬁrmed'matérjals were larder
than the standard materials. For example, the hotdog is more because
it is longer than the ball. ’

3. Number.of transformed materials greater than standard: These

explanations indicated that the transformed materials contained more
. than the standard materials.. For example, the amount of clay is.more
‘"because there are more pieces in the transformed than in the standard.

4. Size of standard greater than transformed: -These'explanations

indicated that the size of the standard was greater than the transformed
materials. For example, the standard ball is more than the pancake
because it is'bigger. | |

Conservation of weight:

Materials: One 0'Haus (School balance 1200) doublepan balance
'sc#lé;'Agreen and yellow spiit peas; 2 standard size clear plastic

containers 4" high and 3%" diameter (A & B); one tall and narrow clear
plastic container 6%" high and 24" diameter (C); one short and wide
clear plastic container 3%" high and 4%" diameter (D); 5 miniature
clear plastic containers 1%" high and 1%" diameter (E).

Procedure: All subjects were instructed in the use of the
balance scale prior to the tasks. Three transformations and restorations
were performed with the containers of split peas in the following
order: the green peas in A were poured into C; the yellow peas in

B were poured into D; and the green peas in A were poured into E,
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After each transformation subjects were asked: “Does this jar weigh
the. same amount or a_different‘amount as this jar," and following
their judgments of same or different, they were asked for an explanation.
Scoring: The number of possibie conservation Jjudgments ranged
_from 0 to 3. The'catégorigs-of‘explanatiohs-whiph received either 1:
or 0 point scores were the same as those described above for conservation

of mass..

Nonrestorable transformatioﬁs. In contrast to the foregoing
restorable tasks, the materials seiected for the nonrestorable tasks
could not be returned to their original condition once the transfor-
mation was performed. The nature of the transformatidﬁs was such
that ‘they altered the appearance of the materials in a permanent but
logically nonessential manner. These tasks were designed to correpond
in format, procedure, items and scoring'to the restorable tasks, and
these six items appear in Appendix D. o |

Conservation of mass:

Materials:  Sugar cubes, macaroni shells, plastic bags, mallet
and chisel, | .

Procedure: Three transformatiohs were performed in the following.
order. On the first trial, two plastic bags each containing three
macaroni shells were presented, and after their equivalence was estab-
lished, the experimenter crushed one bag into finely ground pieces
- with the mallet. On the second trial, two plastic bags each containing
one sugar cube were presented, and after establishing their equivalence,
the experimenter sliced one cube in half with the chisel. On the
third trial, two new plastic bags each containing one sugar cubefwere

presented, and after establishing their equivalence, the experimenter
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sliced one cube into four pieces. All of the materials remained in
the bags while the transformations were performed. On each trial
subjects were asked: "Is there the same amount or a different amount,"
and following their judgments of same or different, they were asked
for an gxb]anafion., | ‘ |

Scoring: The number of possible conservation judgments ranged
from 0 to 3. The categories of explanations which received either 1
or 0 point scores were the same as those described above for restorable

conservation of mass.

-.Conservation of weight: This task was a modification of In-

helder's (1968) disSolutiqn of sugar task in which a sugar cube was
dissolved in water and comparisons made between the dissolved sugar
and its predissolution state. However, in Inhelder's procedure, a
standard intact cube was not present as a basis for a conservétion'
comparison to the dissolved cube, so the present task was designed
to provide a standard intact cube to compare with the dissolving cube.
Materials: One 0'Haus doublepan balance scale; two 9-ounce
clear plastic containers partially filled with equal amounts.of water;
4 sugar cubes; one 2-minute egg timer. |
Procedure: Three transformations were performed in the
following order. The initial equality of the two jars of water was
established, and with the standard jar remaining on the scale, the
jar with the dissolving cubes was removed from the scale and placed in
front of the subjects. Two cubes were placed next to the standard jar
on the scale, while two cubes were inserted into the second jar. The
first comparison between the two jars occurred immediately after the

cubes were inserted into the water, the second after one 2-minute
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interval, and the third after a subsequent 2-minute interval. After
" the first 2-minute interval~ the cubes were partially dissolved, and
~ after the second 2-minute interval the cubes were almost always com-
pletely dissolved. If the cubes were not completely dissolved at
"the erid of the last trial, subjects were requested to stir.and crush
them until they were completely dissolved. This procedure guaranteed
that the cubes were always completely dissolved after the last trial -
for all subjects. On each trial subjects were asked: “Does this
jar weigh the same amount or a different amount as this jar," and
following their judgments of same or different, they were asked for
- an explanation.' |

Scoring: The number of possible conservation judgments ranged-
from 0 to 3. The categories of explanations which received either 1
or 0 point scores were the same as those described above for restorable
conservation of mass.

Item order for phxsicalvconservation. Within each physical con-

servation task, items were presented in the order described above.
'Four possible order combinations of restorable and nonrestorable. con-
servation of mass and weight were counterbalanced across all subjects.

Task orders for physical and social conservation. In addition to

counterbalancing items independently within the physical and social
conservation batteries, the order of the total physical and social .
batteries was counterbalanced across all subjects. Thus, there were a
total of four different task orders that were counterbalanced across
all subjects.

Kinship Measures

Since the social conservation tasks were based on kinship roles,

three additional tasks were included to assess various aspects of
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- kinship terms and concepts.

Kinship- definitions., Following the final conservation. task,

subjects were asked: "What is a mother, father, daughter, son, sister

and brother” respectively. A modification of Haviland and Clark's

(1974) four levels of kinship definitions was used ‘to-score the responses: e

l.nPrecategoricaI: These definitions named a person or gave an

~ jrrelevant definition, such as a sister is someone who goes to school.,

2. Use of'property features: These definitions were based on

property features of sex, age (or size), occupation or caretaking role
associated(wi;h the kinship term. For example, a brother is a boy,

a father is someone who is big, or a mother is someone who takes care
of you.

3. Relational: These definitions were based on the recognition of
the relational aspect of kinship ro]es,'but were not generalized to
include all kinship possiblities-or reciprocal roles. For example, a
parent (or child or sibling) is someone in your family or who lives
with you, or a parent is someone who has a boy or girl (but not general
class of children). | | .

4. Reciprocal: These definitions reflected the.understanding'of
the reciporcal nature of kinship roles, such as a daughter is the child
of both ﬁ mother and father, a sibling is someone who has a sibling, or
a parent is someone with a child. ‘

Ifsubjects did not make a response or not know the term, they were
assigned a score of 0. For each kinship definition, a score from 0 to 4
was possible, and across all six definitions, scores ranged from 0 to 24.

Kinship identification. Following the kinship definitions, subjects

vere asked whether they were a brother, sister, son or daughter. The
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responses were scored as correct or incorrect, and the number of
-possible .correct judgments ranged from 0 to 2.

Kinship permanence. Following the kinship identification items,

- subjects were asked whether they would always remain in the sibling
and child roles previously identified. . The responées were scored
according to whether permanence was acknowledged or.denied, and the
number of possible kinship permahence judgments ranged from 0 to 2.
If subjects denied kinship permanence, they were asked for an explanatien,
There were 22 subjects without siblings, so these subjects were not
given the sibling pérmanence question and were eliminated
from the analysis of the.siblingvpermanehce item and the total kinship
‘permanence score, |
“Mental Age

To assess each subject's mental age, the Vocabulary subscale
from the WISC was given during the two 2-minute intervals of the non-
restorable conservation of weight task. This subscale was selected
because of its high correlations with the total verbal and total IQ
scale among children of this age range. The scale was administered

and scored according to.the instructions in the WISC manual.



CHAPTER 3
RESULTS |
The results are organized into two main sections. The first reports find- ...
ings concerning several methodological issues and subject charactenistics;;
- and thé second reports findingd pertaining to each of the eight hypotheses
presented in Chapter 1. | |

Methodological Issues

Judgment and Explanation Scores

 Each response on physical and socia]_conservation was scored in two ways: -
a judgment of conservation or no conservation received a score of 1 or 0, and
an exp]anat1on of that judgment received a score of 1 or 0. To assess the ex~
tent of concordance between Jjudgment and explanation responses, phi coeff1c1ents
were obtained between these scores. For the 12 physical items, these correlations
ranged from .71 to .98, with a mean correlation of .93. For the 24 social items,
these correlations ranged from .32 to 1.00, with a mean correlation of .74.

The lower mean social correlation was accounted for by 7 items on which corre-
lations were below .6 . Examination of these items revealed that these were the
easiest ones, succeeded by all but several children. Thus, the lower correlations

,.on_thege items reflected at&pica] explanations made by several children on items

which otherwise reached ceiling performance. 'Excluding these itéms, fhe mean
social correlation was .88, which did not differ significantly from the mean
physical correlation (t(87) = 1.86, ns, 2-tailed test). Thus, on the basis of
this analysis, only judgment scores were used in the subsequent data analysis.

Effect of Form on Social Conservation

Two forms cohtaining either male or female-kinship terms were used incfhe _
kinship-social and time conservation tasks. To assess the effects of these forms,
two 3-way ANOVAs (with form, group and sex as between subject factors) were per-
formed on judgment scores on kinship-social and time .conservation tasks. |

There were no significant main éffects
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for form (F (1,86) = .02 and .38 respectively), or interactions
between form and group or sex. Thus, the effect‘of receiving same-
or oppqsite-sex forms on these tasks was not significant.

Effect of Task Order_

There were four task orders. counterbalanced across all subjects:
within physical conservation, restorable.or nonrestorable tasks first
and mass or weight tasks first; within social conservation, Subsca]es
A or B first; and across all physical and social tasks, the complete
social or physical battery first. For the fifst three tésk orders,
there were no significant main effects for order (F (1,78) = .90, .46
and .00 respectively), or any significant interactions between order
and group or sex. The only significant order effect involved receiQing
the social or physical conservation battery first, and this order
affected performance on the total social conservation, but not physical
conservation judgment scores. A 3-way ANOVA (with order, group and
sex as between subject faﬁtors) performed on the total social conservation
score found no significant main effect for order (F (1,78) = 1.04),A
‘but did obtain a significant order by sex interaction(F (1,78) = 6.78,
p ¢ .05). Tests for simple effects on this interaction revealed that
within task order, females who received the social battery first per-
formed significantly higher on social conservation than males who
received the social Battery first (means for females and males were
19.14 and 14.76 respectively, F (1,78) = 16.43, p < .01). Tests for
simple effects within sex indicated that for males, those who received
“the phyéica] conservation battery first performed significantly higher
on social conservation than males who received the social conservation

battery first (means for physical and social batteries first were
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17.79 and 14.76 respectjvely, E(1,78) = 7.30, 11 < .01). There were
no differences between females on social conservat1on accordlng to
the order of the physica] and soc1a1 conservation batter1es. These
sex by task order interactions will be discussed 1n greater deta1]
in conJunCtlon wlth the results of each of the soc1a] conservatxon tasks.

Test Location

As described in Chapter 2, 47 children were tested at home and
43 at school. To assess whether there.were any differences on conser-
vatinn performance between these,groups, two 3-way ANOVAs (with group,
sex and test location as between subjects factors) were performed on
the .total physicdl and social conservation scores. There were no
significant main effects for test location on either score (511,78) =
.94 and .47 respective]y), or any interactions between test location
and group or sex. »Thus, the two samples did not differ in their
respective conservation performance.

Subject Characteristics

The mean chronologfcalvénd mental ages, and WISC Vocabulary scores
by group and sex ere.presented in Teble 4, The main effect of group
nas significant on both WISC Vocabu]ary and MA (512,84) =:25.27'and
26.15 respectively, p <.001), and Scheffe comparisons (p < .05)
reveaied that 7-year-olds were significantly higher than both 5~ and
G-year-olds on both variables, whi]e the latter two groups did not
differ from each oiher. The main effect of sex, or age by sex inter-
actions were not significant on any of these variables.

Tests of prdtheses

Hypothesis 1: Effects of Type of Conservation'

It was predicted that across all tasks, social conservation would

be more difficult than physical conservation. The mean number of
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Summary Statistics on WISC Vocabulary, Chronological

and Mental Age, by Group and Sex

Age - . WISC Vocabu- Chronolog1ca) Mentgl
Level Sex N lary Age
5 Males 15 - 22,60 65.73 91, 33*
Females 15 24.33 65.47 97.47
Total 30 23.50 65.60 94.40
6 Males 15 26.47 78.47 104.93
Females 15 24.73 77.20 99,33
Total 30 25,60 77.80 102.10
7 Males 15 31.00 88.47 119.60
Females 15 32.67 89.80 125.20
Total - 30 31.80 89.10 122.40
Total males 45 26,69 77.50 105.29
Total females 45 27.24 77.50 107.33
Total subjects 90 27.00 77.50 106.30
Sb 5.89 10.26 19.39
Range 17-41 60-95 70-154
F Tests
Age F(2,84): 25, 27%k* 340,62%+* 26.15%k*
Sex F(1,84): i 01 .39
Age x sex F(2,84): 1.31 . 1.05 1.37

a

b

WISC Vocabulary scores are raw écores.

Chronological and mental ages are -in months.

*kkp ¢ ,001
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conservation judgments on physical and social conservation tasks are
- presented in Tables 5 ard 6 respectively, and illustrated in Figure 1.
To test this prediction, a MANOVA followed by a step=down procedure
(Bock, 1975) was performed on the number of conservation judgments
on each battery (éliminatingiihe exciusiQé'social‘conservatidn-task '
because of ceiling performance). The results revealed that the type
of conservation was significant (F(1,88) = 26.12, p <.001), with
scores on the total social conservation battery being significant]y
higher thah scores on the total physical conservation battery. This
finding does not support the hypothesis in.the predicted direction,
but does suggest that the type of conservation per se was significant,
and that physical conservation was more difficult than social con-
servation. |

While no specific predictions were made concerning the effects
of conservation task within the social and physical batteries, the
relative difficulty of each task was also assessed. Among physical
conservation tasks, performance on restorable and.nonréstorab]e mass
was compared to performance on‘festorable-and nonrestorable weight. .
The results of a MANOVA analysiﬁ revealed that the main effect of
task was significant (F(1,88) = 5.06, p <.05), and scores on con-
servation of mass were significantly higher than those on conservation -
of weight. Among social conservation, scores on exclusive kinship
reached ceiling performance, and wen: significantly higher than. those
on all other social taskﬁ. The results of a MANOVA analysis revealed
- that ‘'scores on time conservation were significantly higher than both
inclusive and kinship-social tasks (F(1,88) = 74,35, p <.001), but
no differences occurred between the latter tasks (F(1,85) = .72).

While no specific predictions were made concerning differences
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Table 5 |

Summary Statistics on Physical Conservation Judgments by
Task, Age Level and Sex

Restorable: Nonrestorable:
Age .
Level Sex N. Mass Weight Total Mass Weight Total Total
5 Males 15 .73 .93 1.67 .60 .67 1.27  2.93

Females 15 .87 80 1,67 .60 53 1.13 2.80 -
- Total 30 .80 .87 1.67 .60 .60 1,20 2.87

6 Males 15 1.73 2,00 3,93 1.47 1.27 2.73 6.67
Females 15 1.93 2,33 4,27 1.67 1.13 2.80 7.07
Total 30 1.83 2.27 4.10 1.57 1.20 2.77 6.87
7 -Males 15 2.60 2.33 4.93 2,40 1.33 3.73 8.67
Females 15 2.80 2,20 5,00 3.00 1.53 4,53 9.53
Total 30 2.70 2.27 4.97 2,70 1.43 4.13 9.10
Total males 45 1.69 1.82 3,51 | 1.49 1.09 2.58 6.09
Total females 45 1.87 1.78 3.64 1.76 1.07 2.82 6.47

Total subjects 90 1.78 1,80 3.58 1.62 1.08 2.70 6.28

sD 1.40 1.24 2.35 1.45 .99 2.07 4.09

Range 0-3 0-3 0-6 0-3 0-3 0-6 0-12
F Tests

Age F(2,84): 18.92%*16,66**%23,38%* 23,62%* 6,06% 22,01** 28,35%*

Sex F(1,84): 45 .04 10 1.4 12 46 .30

Age x sex F(2,84): .01 .15 .06 .70 .28 1.81 .18

*p ¢ .01
**p < ,001
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Table 6

Summary Stat1st1cs on Social Conservation Judgments by Task,
Age Level and Sex

Restorable: A : Nonres torable:
Kinship-social: -

Age Conven- Uncon- - Inclu- - Exclu- Total
Level Sex N tional ventional Total sive Total sive Time Total . Social
5 Males | 15 1.60 - 493 2.53 2.07 4,60 . 5,93 4,00 9,93 14,53

Females 15 1.73 1.27 3.00 3.00 6.00 6.00 4,47 ' 10.47 16,47
Total 30 1.67 1,10 2.77 2,53 5.30 5.96 4,27 10.20 15.50
6 Males 15 1.40 1.20 2.60 2.60 5.20 5.80 4,87 10,67 15,87
Females 15 1.47 1.47 2.93 3.40 6,33 6.00 5.40 11.40 17,73
Total 30 1.43 1.33 2.77 3.00 5.77 5.90 5.13 11.03 16.80
7  Males 15 1.73 1.87 3.60 3.80 7.40 .6.00 5.27 11,27 18.67
. Females 15 2,27 2.33 4,60 4,73 9.33 . 6,00 .00 12,00 21,33

Total 30 2.00 2.10 4,10 4,27 8.37 6.00 11.63 20.00

3
3 10.64 16.38
g 11.29 18.51

1 10.97 17.44

6
5.6
Total males 45  1.58 1.33 2.91 2.82 5.73 5.91 4.7
Total females 45 1.82 1.69- 3,51 3.71 7.22 6.00 9.2
5.0
1.3
1-6

Total subjects 90 1.70 1.51 3.21  3.27 6.46 5.96

Sb «92 1.11 1.87 1.94 3.42 .21 31 1,34 4,20
Range 0-3 ~ 0-3 0-6 0-6 0-12 5-6 - 7-12 8-24

- F-tests
Age F(2,84): 3.02* 71,57%%% 5,58%*  7,52%%k 8 33%** 1,96 10,31%*% 10,22%** 1] ,63%*
Sex F(1.84): 1.67 - 2.64 2.54 5.54* = 5,07 4.48* 4,99%  6.45% 7 45+

Age x sex F(2,84): .59 .07 .29 04 .13 1.06 W15 12 .12

*p < .05; **p <.01; **p < .001



MEAN CONSERVATION SCORE
¢

67

Exclusive Kinship

Time Conservatidn
Restorable Physical

In;lusive Kin;hip
Kinship-Social
Nonrestorable Physical

PHYSICAL

= = = SOCIAL

X

®» @ RESTORABLE
X XNONRESTORABLE

6
AGE LEVEL

L

Figure 1. Mean Physical and Social Conservation Scores by Type of

Task and Age Level.
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between pairs of social and physical conservation tasks, comparfsons
were also made between combinations of mean sco?es‘réported in Tables
5 and 6, Scores were significantly higher on time conservation'than
on both restorable and nonrestorable physical conservation (t(89) =
6.17 and 10.40 respectiveiy,.g ¢ .01, 2-t;iléd test), while Scores
on inclusive kinship conservation were significantly higher than
nonrestorable physical conservation.(_t_(89) = 2.,22,p <.05, 2-tailed
test)) but not restorable physical conservation (t(89) =1.23, ns).
There were no differences bteween scores on kinship-social conservation
and either restorable or nonrestorable physical conservation (t(89) =
1.40 and 1.99 respectively, ns). |
Hypothesis 2: Effects of Type of Transformation

It was predicted that across conservation tasks, nonrestorable
transformations would be more difficult than restorable transformations.
Initial inspection of social conservation scores reported in Table 6
indicated ‘that ceiling performance was reached by the youngest children
on nonrestorable exclusive kinship, and by the oldest children on non-
restorable time conservation.’ In'contrast, perforﬁance on nonrestoraﬁle
physical conservatfon did not approach ceiling performance at any
age level. Therefore, because of the opposite direction of scores
according to type of transformation, it was decided to not combine
restorable and nonrestorable tasks across content domains, but rather to
assesé the effects of transformations separately within each conservation
battery.

The effects of restorable and nonrestorable transformation on social
conservation was assessed by comparing performance on the restorable
inclusive and kinship-social tasks to a transformed score on the non-

restorable time conservation task (since the nonrestorable exclusive task
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was e]fmihated).» The results of a MANOVA analysis revealed that the
effect of transformation was signi;fi'cant (F(1,88) = 74,35, p <.001),
and scores on nonrestorable tasks were signfficant]y higher than those
on restorable tasks. The effect.pf type of transformation on physical
conservation was’assesged by cémparing performance on restorable mass
and weight to nonrestorable~ma$s and weight, and the results of a
MANOVA analysis revealed that the effect of transformation was not
significant (F(1,87) = 1.58). Thus, the hypothesis concerning the
effects of type of transformation was not confirmed in the predicted
direction, since type of transformation did not affect physical con-.
servation, but was associated with higher performance on nonrestorable,
as compared to restorable social conservatidn.

Performance on Physical'Conservation

While no specific predictions were made concerning each type of
physical conservation task, performance on each task was analyzed to
assess the effects of age, sex, type of taSk and explanations given
for conservation and nonconservation. It has already been seen that
the effect of transformation Qas not signifitant, but that the effect
of task was significant, with scores on conservation of mass being
significantly higher than those on weight. Comparisons between mean
scores reported in Table 5 jndicated that scores on nonrestorable
weight were significantiylower than each of the three other tasks
(t(89) = 4.74, 5.93 and 3.73, p < .01, 2-tailed tests for restorable mass
and weight, and nonrestorable mass respectively), while the remaining
three tasks did not differ from each other. These mean conservation
scores are illustrated in Figure 2.

The effects of age and sex on physical conservation were assessed

by performing separate 2-way ANOVAs (with group and sex as between subject
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factors) on each task. The main effect of age was significant on
each task, subtotal and total score (see Table § for F values).
Scheffe comparisons (p < .05) revealed that 7-year-old scores were
significantly higher than 5-year-old scores on all tasks,. and higher
‘than 6-year;old»séores on 611 tasks eicept nonrestorabfe mass. The
6-year-old scores were significantly higher than 5-year-old scores on
all tasks except nonrestorable weight. The main effect of sex, and
the sex by age interaction, were not significant on any task.

The proportion of conservation judgments on each physical con-
servation item by age group is presented in Table 7 (the data were
pooied across sex because of the absence of any sex effects). In-
spection of these distributions illustrates the linear age patterns,
as well as the greater difficulty of nonrestorable wéight, in
comparison to the other tasks. Across all subjects, only one quarter
of the responses on nonrestorable weight were conservation judgments,.
in contrast to a range of conservation judgments from one half to
two thjkds on the remaining items. The distribution of conservation
and nonconservation éxplanations presented in Table 8, illustrate
the kinds of explanations given on these jtems. The most frequent
conservation explanation across all tasks was the identity op-
eration, while among the restorable tasks and nonrestorable mass,
the most frequent nonconservation explanation was that the transformed
stimulus was either bigger in size or quantity than the standard
stimulus. On nonrestorable weight, most of the nonconservation ex--
planations indicated that the standard, intact cubes were bigger in
size or quantity than the transformed, dissolving cubes. It appeared
that the dissolution of the cubes was considered equivalent to their

disappearance, rather than being considered in a different state from



Proportion of Conservation Judgments on Physical
Conservation Items by Task and Group

Table 7

Age level:
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30

Items 5 6. 7 Total
Restorable

Mass (clay balls):

Hotdog 27 60 90 59
Pancake 23 60 90 58
Pieces 30 63 90 61

Weight (jars):

- Tall jar 33 73 89 62
Wide jar 27 67 67 53
Small jars 27 87 ‘80 64

Nonrestorable

Mass (crushed):

Shells crushed 17 53 87 52

Sugar sliced 20 - 50 93 54

Sugar crushed 23 53 90 56
Weight(dissolving sugar):

Intact inwater 0 80 73 68

1 2-minute interval 3 20 37 20 .

2 2-minute interval 7 20 33 20
N 30 30 90




Table 8

Proportion of Conservation and Nonconservation Explanations on
Physical Conservation Items

Conservation explanations:

Nonconservation explanations:

73

Quali- Trans- Trans- Stan-
~ Identity Compen~- Inver- ~ tative formed formed - dard
Item operation sation sion identity bigger “more bigger Other
Restorable N
Mass: '
Hotdog 50 - 8 0 0 39 0 2 1
Pancake 46 10 1 1 33 0 8 1
Pieces 39 10 9 1 3 30 6 .2
Weight:
Tall jar 49 9 0 1 32 0 6 3
Wide jar 44 8 0 0 23 0 21 4
Small jars 44 17 2 ] 1 19 13 3
Nonrestorable
Mass '

- Shells crushed 42 ] 9 1 19 24 2 2
Sugar sliced 36 4 13 0 9 34 2 0
Sugar crushed 32 7 16 0 4 37 -3 1

Weight:
Intact in water 52 0 0 6 0 13 .16 12
1 2-minute _ '
interval 15 0 1 2 0 10 . 63 8
2 2-minute - :
interval 1 3 ] 2 4 R | 7
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their pre-dissolution appearance.

Hypothesis 3: Effect of Temporal Trahsfbrmations on Single Kinship Rdles

It was predicted that the type of temporal transformation per-
formed on single kinship roles would have a significant effect on con=-.
Sefvétion ofAthese ;oleé. The mean'number of cbnser&ation'judgménté-
according to diréction of time change and amount of elapsed time are
presented in Table 9. It was predicted that conservation would be
more difficult when the direction of time change occurred into the
future, as compared to the past. A comparison of the mean number of
conservation judgments on future and past items revealed that conser-
vations scores on these items did not differ from each other (t(89) = 1.22,
ns). It was also predicted thatlthe amount of elapsed time would be
significant, with changes into remote time spans being more difficult
than those into near or intermediate time spans. A comparison of the
mean number of conservation judgments'on near, intermediate and remote
time spans revealed that conservation scores on remote items were sig-
nificantly lower than those on both near and intermediate items (t(89) =
“5.44 and 5.21 respectively, p < .001,2-tailed test), while scores on

near and intermediate items did not differ from each other (t(89) = 1.39,
ns). Thus, the hypothééis concerning the type of temporal trénsformation
was partially confirmed, since conservation was most'difficu1t on items
involving remote time spéns, although the direction of time change per se
was not significant.

The effects of age and sex on each type of;temporal trans formation
wereassessed by performing separate 2-way ANOVAs (with group and sex as
between subject factors) for each time conservation subtask Tisted in
Table 9. As shown in Table 9, the main effect of age was significant

on both future and past time directions (F(2,84) = 10,73 and 7.07



Table 9

Summary Statistics on Time Conservation Judgments,

by Type of Transformation and Group
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***p < .001

Direction: Amount of elapsed time:
Inter-
Group Past Future Near mediate Remote Total
 5-year-olds 2,20 - 2,05  1.83 .67 a7 - 421
6-year-olds 2.57 2.57 1.97 .1.90 1.27 5.13
7-year-olds 2,87 2.77 1.97 1.97 1.70 5.63
Males 2.40 2,33 1.89 1.80 1.04 4.73
Females 2.69 2.60 1.96 1.89 1.44 5.29
Total sdbjects 2.54 2.47 1.92 1.84 1.24 5.01
sD g4 67 L3 .42 .90 1.31
Range 0-3 0-3 0-2 0-2 0-2 0-6
F-tests
Age F(2,84): 7.07%%  10.73%* 1,87 4.43* 9.93*%  10,31%**
Sex F(1,84): 3,97* .4,40* 1.05 1.06 5.46* 4,99*
Age x sex F ,
(2,84): — .02 .64 .00 .06 46 .15
P05 — '4
**p ¢ .01
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respectively, p <.01), and across intermediate and remote time spans
(F(2,84) = 4.43 and 9.93 respectively, p. < .05 and .01). Scheffe
comparisons (p <.05) revealed that on futui‘e time changes, 6- and 7-
year-old scores were both significantly higher than 5-year-old score§
while these two groups did “not differ ffom each dther. On past, |
intermediate and remote time changes, 7-year-old scores were signifi-
.cantly higher than 5-year-old scores, while 5- and 6-year-old scores,
and 6- and 7-year-old scores did not differ from each other. As
shown in Table 9, the main effect of sex was significant on past,
future and remote time items (F(1,84) = 3.97, 4.40 and 5.46 respectively,
p < .05), and female scores were higher than male scores in all in-
stances. The male and female scores on the total time ﬁonservation
task are shown in Figure 3. There were no significant age by sex
interactions.

The effects of age and sex on the total time conservation task
were assessed by performing a 2-way ANOVA on the tbta] score. As seen
in Table 9, the main effect of age was significant (F(2,84) = 10.31,
p. < .001), and Scheffe comparisons revealed that 6- and 7-year-old scores
were significantly higher than 5-year-old scores, although they did not
differ frbm each other. The main effect of sex was alsesignificant
(F(1,84) = 4,99, p <.05), and female scores were higher than male scores.
Finally, the main effect of task order was marginally significant (F(1,78) =
3.92, p < .05), with subjects receiving the physical conservation battery
first performing higher than those receiving the social conservation
battery first (means were 5.25 and 4.74 respectively, N = 48 and 42
respectively). .

The greater difficulty of remote time span items is illustrated

by examining the proportion of conservation judgments on each time
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conservation item presented in Table 10. Across all subjects, over
90% of the responses on near and intermediate time span items

in both time directions were conservation judgments. In contrast,
épproximéte]y two thirds of the responses on the remote-past item,

and slightly mofe than haif 6n the‘rémote-futufe item, were cohservation
Judgments. The proportion of conservation and nonconservation explana-
tions on each time conservation item appear in Table 11. The explana-
tions associated with nonconservation judgments on remote time span
items provide some insight as ﬁo why many children denied the per-
manence of child kinship roles under this transformation. On both
remote-past and future items, almost all nonconservation explanations
indicated that the person would be too old to still occupy a child
kinship role, since once a person reached a certain chroho]ogical

age (usually around the age of 20), they became a grown up. For these
children, a grown up role was considered incompatable with simultan-
eously occupying a child kinship role. In contrast to nonconservation

explanations, conservation explanations reflected a recognition of

- - the permanence of the kinship role despiteé age chénges, or because

the kinship relationship between parent and child remained permanent
despite changes in the age of the child. Conservation explanations
on near and intermediate time span items were evenly distributed among
the three types of explanations.

- Hypothesis 4: Effect of Logical Exclusivity on Multiple Kinship Roles

It was predicted that inclusive Kinship combinations that were:
logically possible would be hore difficult to conserve than exclusive
kinship combinations that were 10§ica11y impossible. This hypothesis
- was confirmed, since with the exception of three children (one 5-year-old

and two 6-year-olds), all children gave conservation judgments on all



Table 10
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"~ Proportion of Conservation Judgments on Time Conservation

Items by Group

- Near: Intermediate: Remote: _
Group Past _ Future Past _ Future  Past Future
5-year-olds 90 93 77 90 53 23
6-year-olds 97 100 93 97 67 60
7-year-olds 100 97 100 97 87 83
‘Males - 93 96 87 93 60 44
Females | 98 98 93 96 78 67
Total subjects 96 97 90 94 69 56
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Table 11

Proportion of Conservation and Nonconservation Explanations
on Time Consérvation Items

Time conservation items:

: Inter- Inter-
: Near- Near- mediate~- mediate- - Remote- Remote~- .. -
Explanation past future past future past future

Conservation explanations

Permanence of kin-
ship relationship 24 . 26 26 28 27 . 28

Role permanence des- '
pite age change 33 31 30 30 28 26

Appropriate age for ' :
kinship role 32 K7} 30 3 10 0

Nonconservation explanations

Inappropriate age- '
too old 2 0 1 3 27 43

Inappropriate age-
too young 0 2 7 0 0 0

Multiple roles not _ . N
- possible - -0 -0 1 0 1 1

Other 8 7 5 8 8 2
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exclusive items. In contrast, performance on inclusive kinship was
significantly lower than the exclusive task at all age levels, and
did not reach ceiling performance among the oldest children.

The effects of age and sex on inclusive kinship were assessed by
performing a 2-way ANOVA (with group and sex as between subject factors)
on the mean inclusive scores listed in Table 6. The main effect of
age was s;ignificant (F(2,84) = 7.52, p <.001), and Scheffe comparisons
(p € .05) revealed that -7-yéar-old scores were significantly higher
than both 5~ and 6-year-old scores, while the 5- and nyear;olds |
did nof differ from each other. The main effect of sex was also
significant (F(1,84) = 5.54, p < .05), indicating that female scores
were higher than male scores (see Figure 3). The sex by age inter-
action was not significant. |

In 1ight of the significant main effect of sex, a further analysis
of inclusive items was done by obiaining the mean number of conservation
judgments made by males and females on the three male and three female
inclusive items (see Table 12 for a list of these items). On the
female kinship items, females had significantly higher scores than males . .
(means for females and males were 1.93 and 1.40 respectively, F(1,84) =
7.24, p < .001), while there was no difference between female and male
scores on the male kinship items (means for females and males were 1.78
and 1.42 respectively, F(1,84) = 3,04, ns). Thus, it appeared that
the higher performance by females on inclusive kinship could be partially
attributed to their higher scores on female kinship items, although males
did not perform higher than females on male kinship items.

A second factor related to the observed sex difference on this task

was the significant sex by task order interaction reported earlier in
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conjunction with the total social conservation batteny (cf p.61).
A 3-way ANOVA (with task order, group and sex as between subject factors)
performed on inclusive kinship revealed a significant sex by task
order interaction (F(1,78) = 5.37 p <.05). Tests for simple effects
revealed that among subjects who received social conservation before
physical conservation, females had significant]j 5igher inc]JSive
scores than males (means for females and males were 3.95 and 2.14
respectively, F(1,78) = 11.15, p <.01). In contrast, among subjects
who regeived social conservation after physical conservation, there
were no differences between females and males (means for females and
males were 3.50 and 3.42 respectively, F(1,78) = .04). Thus, the
lower performance of males occurred brimari]y among those male subjects
who received inclusive kinship before the total physical conservation
battery. ‘ |

~ The distribution of conservation judgments oh each inclusive and
exclusive item is presented in Table 12. Inspection of Table 12 reveals
that across all subjects, over 80% of the responses on the two inclusive
items containing within-geqeration child and sibling kinship pairs
pairs (i.e., brother-son and daughtef—sister) were conservation judgments.
In contrast, the proportion of conservation judgments on the four items
containing across-generation parental-child or sibling kinship pairs
ranged from 36 to 44% across all subjects. These differences in the
number of conservation judgments between across- and within-generation
items were all significant (t(89) ranged from 3.98 to 4.99, p < .01,
2-tailed test).

The distribution of conservation and nonconservation explanations
made on each iné]usive item, presented in Table 13, provides some clues

as to the source of the relative difficulty of across-generation pairs.



Table 12

Proportion of Conservation Judgments on Inclusive arid

Exclusive Kinship Items by Group
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Group: '

Items 5 6 7 ~Males Females Total

Inclusive kinship
Brother-son 73 90 90 80 89 84
Daughter-sister 77 80 93 69 98 83
Sister-mother 30 27 60 29 49 39
Father-brother 23 33 63 33 47 40
Son-father 17 33 57 29 42 36
Mother-daughter 3. -37 63 42 47 44

Exclusive kinship
Brother-daughter 100 100 100 100 100 100
Sister~son 100 93 100 96 100 98
Father-sister 100 97 100 98 100 99
Mother-brother 100 100 100 100 100 100
Daughter-father 100 100 100 100 100 100
Son~-mother 97 100 100 98

100
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Table 13

Proportion of Conservation and Nonconservation Explanations
on Inclusive Kinship Items

. Inclusive kinship items:

| Brother-  Daughter- Sister- Father-  Son- Mother-
Explanation Son ~  Sister Mother Brother Father Daughter

Conservation explanations

Correct kinship
relationship 30 .26 20 .20 . . 26 - 29

Recognition of
similarity 39 46 7 -6 -6 -9

Names person '
in both roles 6 6 8 11 1 4

Multiple roles '
possible 4 6 3 2 1 3

Nonconservation explanations

Inappropriate age- _ :
too young 3 3 50 : 8 50 10

Inappropriate age-
too old 4 _ 6 6 44 10 37

Multiple fo]es not
possible 3 1 2 4 2 4

Other 1 6 4 5 -4 4
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On these items, almost all of the nonconservation explanations reflected
the perception of one of the kinship pair as being an inappropriate.age
(i.e., either too young or too old), thereby preventing them from occupying
both kinship roles simultaneously. Inspection of these frequencies of
these responses indicates that the explahation of inappropriate.age
was based primarily on the kinship role named first, which éppeared as
the subject of the sentence. For example, on the 'sister-mother'
and 'son-father' pairs, most of the nonconservation explanations indicated
that’ the sister or son were considered too young to be either a mother
or fathér respectively (both 50%). Conversely, on the ‘father-brother®
and 'mother-daughter' pairs, most of.the nonconservation indicated
that the mother and father were considered too old to be either a
brother or daughter respectively (44 and 37%). Thus, it appeared that
the perception of age'differences between across-generation kinship pairs
interfered with the recognition of the logical possibility of these
kinship pairs existing simultaneously. However, explanations for con-
servation judgments on these items reflected an understanding of the
correct kinship relationship between these across-generation pairs, since
this was the most frequent type of conservation explanation.

Inspection of conservation explanationson within-ganeration pairs
indicated that the recognition of the simiiarity of sex was the most common
justification'for their co-existence (39 and 46%). Approximately one
quarter of other conservation explanations reflected an understanding of
the correct kinship relationship between the pairs (26 and 30%), while
small proportions cited specific persons who occupied both kinship roles (6%).
On exclusive items, over 90% of the conservation explanations refiected a

recognition of the sex differences between the exclusive pairs.
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Hypothesis 5: Effects of Conventionality of Social Roles on Multiple

Kinship Roles

It was predicted that kinship-social péirs containing unconven-
tionai social roles would be more difficult to conserve than pairs
containing conventional social roles. The mean number of conservation
judgments on conventional kinsh'ip-social pairs (M = 1.70) was signifi-
cantly higher than the mean number of conservation judgments on un-'
conventional pairs (M = 1.51, t(89) = 2.22, p < .05, 2-tailed test).
Thus, the hypothesis was supported, since conservation on uncon-
ventional pairs was lower than that on conventional pairs.

The effects of age and sex on conventional and unconventional
kinship-social pairs were assessed by performing 2-way ANOVAs (with
group and sex as betwéen subject factors) on each task (méans are
reported in Table 6). The main effect of age approached significance
on conventional items _(f_(2,84) = 2.84, p < .053), while the main’
effect of sex was not significant (F(1,84) = 1.67). The main effect
of age was significant on unconventional items (F(2,84) = 7.57, p < .001),
and Scheffe comparisons (p <.05) indicated that 7-year-old scores |
were significantly higher than both 5~ and 6-year-old scores, while
the latter groups did not differ from each other. The main effect
of sex was not significant on unconventional items, nor vere age by sex
interactions for either conventional or unconventional items.

_The effects of age, sex and task order on the total kinship-social .
task, combining conventional and unconventional items,were also assessed.
- The main effect of age was significant (F(2,84) = 5.58, p < .01),
and Scheffe comparisons indicated that 7-year-old scores were significantly
highef than both 5-— and 6-year-old séores, while the latter two groups

did not differ from each other. The main effect of sex, or a sex by age
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interaction were not significant, but the sex by task order interaction
was significant (F(1,78) = 5,37, p < .05). Tests for simple effects
revealed that among subjects who received social conservation before
physical conservation, females had significantly higher kinship-social
Scores than mafes.(means for fémalés and maies were 4,00 and 2.43
respectively, F(1,78) = 28,90, p <.01). In contrast, there were no
differences between females and males who received social conservation
after physical conservation (means for females and males were 3.08
and 3.33 respectively, F(1,78) = .78). MWithin sex, females who
received'socia] conéervation before physical conservation had‘signifi-
cantly higher kinship-social scores than females who received physical
conservation first (means for social and physical'conservation first
were 4,00 and 3.08 respectively, F(1,78) = 18,95, p £.01), while
there were no differences between males who received social or physical
conservation first (means for social and physical conservation first
were 2.43 and 3.33 respectively, F(1,78) = 1.21). Thus, it appeéred
that receiving social conservation before physical conservation was
related to higher performance by females in comparison to males who
also received sacial conservation first, and to females who received
social conservation second. |

The proportion of conservation judgments on each conventionmal and
unconventional item is presented in Table 14. The influence of the un-
conventional transformation appeared to be highest on parental-social
pairs, since a significantly larger proportion of conservation judgments
occurred on the conventional 'fathér-doctor' or ‘mother-nurse® pairs
than on fhe unconventional ‘father-nurse’ or 'mother-doctor' pairs
(97 and 67% respectively, t(89) = 3.00, p £.001, 2-tailed test).

However, there were no differences in the frequency of conservation



Table 14

Propbrtibn of Consérvatkon'dudgmeﬁts on Conventional
and Unconventional Kinship-social Items by Group

Group:
Items 5 6 7 Males Females Total
Conventional
Father-doctor/
~mother-nurse 97 93 100 96 98 97
Brother-mechanic/
sister-librarian 40 30 57 36 49 42
Son-pilot/ . -
daughter-teacher 30 20 43 27 36 31
Unconventional
Father-nurse/ .
mother-doctor 53 60 87 56 78 67
Brother-librarian/ _
sister-mechanic 37 40 70 47 51 - 49
Son-teacher/

daughter-pilot 20 33 53 31 .40 36

Note. The male and female kinship terms represent the male and female
forms on this task. .
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judgments -between conventional and unconventional sibling- and child-
social pairs, with-the proportion of judgments ranging from 31 to 49%
on these items,

Examination of the proportions in Table 14 indicates that across
conventional -and unconventiona] items; more‘conservation responsés '
occurred on parental-social pairs fhan on sibling- or child-social
pairs. To assess the effect of the type of kinship term associated
with social roles on conservation, these items were also analyzed
according to categories of kinship terms, and the results are reported
in Table 15. This observation was confirmed, since the mean number of
conservation judgments on parenta]-socia] jtems was significantly
higher than that for both sibling-.and child-social items (t(89) = 7.72
and 11.09 respectively, p <.001, 2-tailed test). Furthermore, the
mean number of conservation responses on sibling-social items was
significantly higher than those on child-social items (t(89) = 3.62,

p <.001, 2-tailed test). Thus, conservation.on kinship-social pairs
was also influenced by the type of kinship term associated with different
social roles, with the highest amount of conservation occurring on -
parental-sociai items, and the knestaﬁnunt on child-social items.

The main effect of age was significant on parental- and sibling-social
items but not for child-social items (see Table 15), suggesting that

even by the oldest age level, conservation of child-social pairs did

not improve. The main effect of sex was significant on parental-social
items, with females making more conservation judgments than males.

The distribution of conservation and nonconservation explanations
for each conventional and unconventional item, presented in Table 16,
provides some clues as to the relative difficulty of child- and

sibling-social pairs. The largest type of nonconservation explanation



Table 15

Summary Statistics on Kinship-social Conservation Judgments,
by Type of Kinship Role and Group

Type of kinship role

Group Parental ____ Sibling Child
5-year-olds 1.50 ,78 | 50
6-year-olds 1.53 | : ..;70  .$3
7-year-olds 1.87 1.27 .97
Males 1.51 - .82 .58
Females’ 1.76 1.00 .76
Total subjects 1.63 91 .67
SD .56 .89 .83
Range 0-2 0-2 0-2
F-tests

Age F(2,84): 4.49* 3.78% 3.00
Sex F(1,84): 4.89* .93 1.05
Age x sex F(2,84): .04 Y 14

*p <.05



Table 16
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Proportion of Conservation and Nonconservation Explanations
on Conventional and Unconventional Kinship-social Items

Conventional pairs:

Unconventional pairs:

Father- Brother- Son- Father- Brother- Son-
doctor/ mechanic/ pilot/ nurse/ librarian/ teacher/
mother- sister- daughter- mother- sister- daughter-
Explanation nurse librarian teacher doctor mechanic  pilot
Conservation explanations
Anyone can '
do it 54 24 18 47 24 24
- Correct sex
for role 17 2 3 2 2 1
Names person
in both roles 8 2 2 8 2 2
Multiple roles
possible 11 9 3 7 9 4
Nonconservation explanations
Inappropriate
©age 1 52 61 0 47 54
Inappropriate
sex 0 0 0 30 2 9
Multiple roles not
possible 1 2. 3 2 3 1
Other 8 9 10 4 11 : 3

Note. The male and female

forms on this task.

kinship terms represent the male and female
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' oﬁ these items indicated that these kinship roles were considered an
inapproporiate age, not sex, for the accompanying social role. That
is, child and sibling roles were judged as being too young to perform
what were perceived as adult socia] roles, so the barriers preventing mul-
tiple roles were not sex, but youth and inexperience. However, the
explanation of inappropriate sex ﬁas the most frequently cited explana-
tion as to why parental kinship roles could not occupy unconventional
social roles. Thus, when age was no longer an obstacle, sex became
the reason why someone could not occupy an unconventional social role.
Inspection of the type of conservation explanations Tisted in
Table 16 indicated that the most frequent type across all items was the
recognition that any person, regardless of sex, could occupy a particular
" social role. Occasionally a recognition of the conventional nature of
the social role was cited, mainly in conjunction with the ‘father-doctor!'
item, while in a few instances, examples of persons who occupied both
kinship and social roles were cited. However, the overall nature of |
the explanations to these items was that of general acceptance of mutliple
roles and the possibility of becoming whatever role one would 1like, with
tﬁe ma jor obstacle,'a]beit.témporany, being that of age for child and
sibling roles.

Hypothesis 6: Convergent and Discriminant Validity among Social and

Physical Conservation

It was predicted that convergent and discrfminant validity would
exist among social and physical conservation tasks, with intercorre]at%ons
among the tasks bging positive and higher than those Between tasks. To
assess these relationships, zero-order and partial corrélations were
obtained on all conservation measures, and a factor analysis was per-

formed on composite physical and social conservation, as well as other
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kinship tasks.

'.The zero-order and partial correlations among physical conservation
tasks are reported in Table 17. Because of‘the significant zero-order
correlations between physical conservation with CA and MA, second-order
partial correlations, eliminating the combined effects of CA and MA. on
physical conservation, were also obtained. The convention of reporting
the zero-order and partial corre]étions respectively, separated by a
slash (/), has been adopted in reporting these results.

Several patterns emerge from the intercorrelations among physical
conservation tasks reported in Table 17. Tasks with the highest corre-
lations were restorable and nonrestorable mass (r = .74/.58), while
restorable and nonrestorabie weight were only moderately correlated
(r = .37/25), Intercorrelations among the four tasks ranged from .36
to .74/.21 to .58, with a mean intercorrelation of .50/.34. The
effect of eliminating the combined effects of CA and MA was to Tower
all of the cdrrelations, although in most instances the residual
correlations remaihed significant.

The zero-order and partial correlations among social conservation
tasks are reported in Table 18. Because of the significant zero-order
correlations betweeﬁ social conservation and CA, MA and sex, all
‘possible combinations of first, second, and third order partial
correlations .among social tasks Qith.these variables eliminated,
were performed. Since there were few differences between the three
separate first-order partial correlational analyses, third-order '
correlations,eliminating the cumulative effects of CA, MA and sex, are
reported in Table 18.

Inspection of Table 18 reveals that the social tasks with the highest



Table 17

Zero-order and Partial Correlations Among Physical Conservation Tasks

Tasks 1 2 3 | 4 5 6 7 8 : 9

1. Restorable mass $39%k  Bhkk  G@kk D)% VALY K i MNA NA

2. Restorable weight Y kadd o83%F  35%*  [25% .33** o 70%* NA - NA
3. Total restorable J90** g7¥* 6%k 26k GAkk  gOkk NA . NA
4, Nonrestorable mass JJ4%*  BE¥E 74 %% 28%F BawE J9* NA | NA
5. Nonrestorable weight .36%*  ,37%%  41%% 4%+ JT6% bgk* NA NA
6. Total nonrestorable ,69%*  67%*  [72%% gQ** 77%* 87x* NA NA
7. Tofa] physical J87** .79**.' 94x*  ggwk 3wk NA
8. CA JO6**  B2%x g1k *  BO¥Fx  33k% NA
9. MA 5%k 3%k B2kk  G3kk 2Bk 40k  Ghkk o 62%*

10. Sex .06 -.02 .03 .09 -.01 .06 .05 - .00. .05

Note. The partial correlations are second-order correlations, eliminating CA and MA, and
appear above the diagonal, while the zero-order correlations appear below the diagonal,

*p & .05, 2-tailed test
**p 4 .01, 2-tailed test
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Table 18

Zero-order and Partial Correlations Among Social Conservation Tasks

Tasks 1 2 3 4 5 6 . 1 8 9
1. Inclusive 2%k BTRE o 10 ,34%% 3pwkx gokk A NA
2. Kinship-social’ JSax* T L87%% .15 19 .16 .80 NA NA
3. Total restorable 90%* 89w+ =15 31k 27 ghkx  NA NA
4. Exclusive -.03 - -.09  -.06 03 21 =06 NA' NA
5. Time S0%F  35%F 47+ 06 J98%  5gkx . NA NA
6. Total nonrestorable .48%* 32%* A5%* o4 J99%* JB6R L NA NA
7. Total social B9%F  83FF g% 02 ,J0%  ,96%* NA NA

8. A : S3BF* 3Tx* J39%% (16 A3 43 JA5%*
9. MA B ": L T A1** 05 WJ8F*  38¥* JAb6** .62
10, Sex .23 .16 22%  22% 21% .24% L26%% 00 .05

Note. The partial correlations are third-order correlations, eliminating CA, MA and sex, and
appear above the diagonal, while the zero-order correlations appear below the diagonal.

*p &.05, 2-tailed test
**p 4 .01, 2-tailed test
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correlations were inclusive and kinship-social tasks (r = .54/.52),
and inclusive and time conservation tasks (r = .50/.34). None of the
correlations between exclusive kinship and the three other social
tasks were significént, a pattern that would be expected on the basis
of the ceiling performance on this task. Intercorrelations among |
the three remaining tasks ranged from .35 to .54/.19 to .52, with a
mean intercorrelation of .46/.35. As was observed for physical tasks,
many of the correlations were lowered when the cumulative effects of
CA, MA and sex were eliminated, althoughmost of the residual correlations
remained significant. A comparfson of the mean physical and social
.intercorrélations indicates that the intercorrelations within each
domain were highly similar (.50/.45 and .46/35 respectively).
| The zero-order and partial corelations between social and physical
conservation are presented in Table 19. Because-of the significant zero-
order correlations between CA and MA with both physical and social
conservation, and between.sex and social conservation, third-order
partial correlations between Physical and social tasks, eliminating
the cumulative effects of CA, MA'and sex, are reported in Table 19.

Inspection of Table 19 reveals that the highest correlations between
physical énd social conservation occurred between restdrable mass on
the one hand, and inclusive, kinship-social and time conservation on
the other hand (r = .41, .37 and .36). Because of restricted ranges
on exclusive kinship and nonrestorable weight, none of the correlations
between these and other tasks were significant. Overall, correlations
between physical and social conservation ranged from .24 to .39/.02 to .17, -
with a mean correlation of ,32/.09. The correlation between total
social and physical conservation was .42, although this relationship was

substantially reduced when the combined effects of CA, MA and sex were
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Zero-order and Partial Correlations between Physical and Social Conservation

Physical conservation:
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Social Restorable: Nonrestorable: Total
Conservation Mass ﬂeigﬁt Total Mass Height Total Physical
Inclusive O 41% pg%x  3gwk 334 .09 27% 36w
. .17 ’ ‘]J .]7 .07 -.06 .02 .]]
Kinship-social 370 19 J32%% 3% J6 L 31
019 002 . 013 "'00] 006 003 '09
Time .36%* J33%% J39%* o345 .10 | 29%* 374
010 014 0]4 006 "006 30] .09
Exclusive , J6  -.03 .07 RE! .02 .10 .09
‘ 017 . '005 .07 012 .0] .09 .09
Total restorable 2% 27** SA0** 0 37%* 4 o 29%¥ 37 %k
21 .08 17 .04 .00 .03 J2
Total nonrestorable JS7F J32%% «39%* «35%% .10 « 30%* o 37%*
2 .12 J15 .08 -.05 03 .10
Total social AGFE 32k A5%* 3714 330 4o
022* . .1] .20* .06 - 002 .03 .] 3

Note. The partial correlations are third-order correlations eliminating CA, MA and sex, ‘and

appear below the zero-order correlations.,
*p £ .05, 2-tailed test
**p 4 01, 2-tailed test
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eliminated (r = .13). Thus, in contrast to the patterns observed

within physical and social tasks, residual correlations between

physical and social tasks which remained after the combined effects

of CA, MA and sex were removed, were substantially reduced and in

- all but one instance, became nonsignificant, It would appear then,

that a large proportion of the relationship between physical and

social conservation could be attributed to their shared relationship

with CA and MA, and when these covariates were eliminated, the

relationship between physical and social conservation became negligible.
These results support the prediction of convergent validity,

since intercorrelations among physical and social conservation were

nearly identical and remained significant after the combined effects

of CA and MA were eliminated. Support for the existence of discriminant

validity was also found in the absence of a significant relationship

between social and physical conservation ance their mutual relationship

with CA and MA was removed. This latter finding suggested that these

domains might reflect independent cognitive skills, so to further ex-

plore the nature of the relationship among and between bhysicaland'

social conservation, a varimax factor analysis, rotated to obtain

terminal orthogonal factors, was performed. The tasks included in

the factor analysis were restorable and nonrestorable physical con--

servation; inclusive, kinship-social and time social conservation tasks;

kinship permanence and definitions; WISC Vocabu]ary raw scores and CA. The

factors which resulted - from this analysis are listed in Table 20 and

illustrated in Figure 4. For interpretation of the factor loadings,

the conventional criterion of .30 loadings has been adopted.
Examination of Table 20 reveals that two factors emerged from

rotation, and the loadings on these factors clearly revealed the identity



Varimax Rotated Factor Matrix

Table 20

Tasks Factor 1 Factor 2
Restorable physical

conservation .79 .26
Nonrestorable physical

conservation .82 o1l
Inclusive kinship .17 81
Kinship-social 11 .78
Time conservation .28 .70
Kinship permanence .26 .64
Kinship definitions .65 .08
WISC Vocabulary .70 .33
CA .74 .38

99
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1 - Vocabulary : '

2 - Restorable Physical 3 2

3 - Nonrestorable Physical - 8
4 - Inclusive Kinship |7 oy

5 - Kinship-Social 2 - ] e

6 - Time Conservation

7 - Kinship Definitions
8 - Chronological Age
9 - Kinship Permanence
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Figure 4. Physical (I) and Social (II) Factors.
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of these factors. The first féctor contained CA, and both physical

" conservation and vocabulary tasks, with loadings for these tasks

ranging from .65 to .82. Because of the high loadings for physical
conservation and vocabulary, this factor was identified as a Physical
Conservation and Vgrbal Ability factor. The second factor contained,
the three social conservation tasks and kinship permanence, with
loadings on these tasks ranging from .64 to .81, and margihal Joadings
for CA and WISC vocabu]ary'of .38 and .33 respectively. Since the
loadings for CA and WISC vocabulary were secondary in size to their
primary loadings on the first factor, the second factor was identified
primarily as a Social Conservation factor. Inspection of Figure 4
illustrates how the physical and social tasks cluster among themselves,
thereby providing additional support for the pattern of convergent
validity breviously observed in conjunction with the intercorrelations.
Furthermore, the distinct Physical and Social Conservation factors

lend additional support for the pattern of discriminant valdity be-~
tween these tasks, since these separate factors suggest that independent
cognitive skills were represented by the physical and social conservation
batteries. Finally, the higher loadings of CA and WISC vocabulary with |
physical, in contrast to social conservation, suggest that performance
on physical conservation was more influenced by age and verbal ability
than was social conservation, an issue which is further examined in

the next section.

Hypothesis 7: Effects of CA and MA on Physical and Social Conservation

It was predicted that performance on social and physical conservation |
would be positively related to CA and MA. The zero-order correlations
between total physical conservation and CA and MA (reported in Table 17)

were .64 and .45 respectively, while the correlations between total social



102

conservation and CA and MA (reported in Table 18) were .45 and .46°
respectively. Clearly, all of these correlations were positive and
significant, thus supporting the prediction concerning their relationships.
While CA and MA were both significantly related to conservation,

. it is possible -that the relative strengths of these relationship differed
for social and physical conservation. In fﬁct; the correlation between
CA and physical conservation (r = .64) was significantly higher than
that between CA and social conservation (r = .45, t(89) = 2.21, p.< 05,
2-tailed test). On the other hand, the respective correlations between
MA with physical and social conservation were not significantly different
(r = .55 and .46 respectively, t(89) = .98). Furthermore, while no
predictions concerning the relationship between sex and conservation
were made, it was found that sex was significantly correlated with social,
but not physical conservation (r = .26.and .05 respectively). To
assess the relative contributions of these three independent variables,
stepwise multiple regression analyses were performed for each predictor
on the total physical and social conservation scores, and the results
from these analyses are reported in Table'21.

| Inspection of Table 21 reveals that the combination of CA and MA
accounted for 45% of the variance in physical conservation. Moreover,
based on the size of their standardized beta weights, the contribution
of CA was almost twice as large as that of MA (.48 and.25 respectively).
As expecfed, the contribution of sex to physical conservation was negli-
gible (.03). In contrast, the cumulative combination of CA, MA and sex
accounted for 31% of the variance in social conservation, and the
relative contribution of each varaible was similar, since their respective

beta weights ranged between .24 and .29. Thus, it appeared that the
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' Table 21

Multiple Regression Results Predicting Social and
Physical Conservation from CA, MA and Sex

Multiple 9 R2 Zero~
Predictors R . R increase order r Beta

Physical conservation

CA JBAx* of]** A1 . oB4x* .48**

MA | JO7%* JA45%* .04 oDHH** .25*
Sex ' J67%% JA5** .00 .05 .03

Social conservation

CA JA5** .20 .20 A5** 29*

MA .50** .26 05 LA6** 27*

Sex 56** 31 .06 .26* .24*
*» < .05

**p ¢ .01
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contributions of CA, MA and sex differed for social and physical-
" conservation, with these measures making'relativg]y’equiva]ent'
contributions to social conservation, but disproportionate con-
tributions to physical conservation.

Hypothesis 8: Effects of Family Characteristics on Conservation

It was predicted that family characteristics of ordinal position
gnd birth order would be positively related to performance on social, -
but not physical conservation. Inspection of the correlations between
these variables, reported in Table 22, reveals that none of these
family variables were related to either type of conservation. Correlations
were also obtained between family variables and each social conservation
jtem. Of a total of 48 correlations, only 3 were significant, and
~ these occurred between ordinal position and: ‘father-brother® inclusive
pair (r = -.23,p < .05), and 'father-doctor' or ‘mother-nurse’ conven-
tional kinship-social pair (r = .26, p <.05); and between family size
and 'father-doctor' or ‘mother-nurse' conventional kinship-social pair
(r = .28, p ¢.01). Since the majority (94%) of the correlations be-
tween family variables and social conservation items were not significant,
the prediction concerning the relationéhip between these variables
was not supported.

Effects of Kinship Measures on Conservation

Three measures involving kinship terms and concepts were administered
in this study: knowledge of kinship defintions, self-identification of
child and sibling kinship roles, and knowledge of the permanence of -these
roles. No specific predictions were made concerning these variables, but
intuitively it might be expected that these measures would be related to
social conservation because of their similar contents. The zero-order and

partial correlations between these three kinship measures, and social and
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Table 22

Zero;order and Partial Correlations of Family and Kinship
Measures with Social and Physical Conservation

Kinship measures: Family measures:
: Tdenti- Perman- Ordinal Family
Tasks Definitions fication ance position size

Social conservation

Inclusive o22% o1 «36%* .14 .04
.02 -.06 022
Kinship-social .17 -.05 Wk 02 -.09
-.02 013 .24
Exclusive “10 3% -]2 .19 -1
-‘]5 038** -015
Time N 24* SI%* 215 -.13
005 ® 20 [ J 38**
Total restorable . 22% 04 «39%* 07 .00
' .00 .04 .26%*

-Total nonrestorable .23* o 29%* .50 ¥ -.17 4.14
‘ .02 26% 37 _
TOta] SOCia] 025* 012 047** : .00 -005
.0] -005 .33**

Physical conservation

Restorable mass «28%* .04 «33%* -, 12 -, 11
_.02 ‘ .08 .07

Restorable weight  .38%* .18 28% 07 .02
.]9 -.]5 00]

Nonrestorable mass  .35%* .]4, .29* - =09 -.09
.07 -.06 -.03

Nonrestorable weight .22* .06 R} .00 -.04
-08 ’002 -.07

Total restorable o 37** -12 «33%* -.04 =05
010 -.04' ..04

Total nonrestorable .35* 12 o267 -.06 -,08

.10 -.06 -.05
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'Tab]e. 22 Cont.

Total physical ,39%* 13 J32%% .05 -.07
) . .] 1 - .05 . .00

CA A2%k .09 52k .02 -.04

MA 45w .19 .29% .05 -.05

Sex .06 a7 .26% .06 .04

Note. The partial correlations of kinship measures with social and
physical conservation are second-order correlations eliminating CA and MA,
and appear below the zero-order correlations.

*» < .05, 2-tailed test
. *p < .01, 2-tailed tést
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physical conservation are reported in Table 22. Since kinship defi=-
nitions and permanence were significantly correlated with CA and MA,
second-order partial correlations, eliminating the combined effects
of CA and MA, are also'reported in Table 22, The intercorrelations
among the three kinship tasks were not significant, and ranged from
.14 to .21.

Inspection of the correlations between kinship defintions and
conservation reveals that the level of kinship definitions was sig-
nificantly related to performance on social (r = .25) and physical'
(r = .39) conservation. However, when the combined effects of CA
and MA were removed, residual correlations between these variables

-became nonsignificant, indicafing that much of the relationship be-
tween kinship definitions and conservation was due to their mutual
relationship ﬁith CA and MA, As observed in conjunction with the
factor analysis (cf Table 20), kinship definitions were strongly
associated with the Physical Conservation and Verbal Ability factor,
and not associated with the Social Conservation factor. Thus, it
appeared that kinship definitions reflected a general verbal ability,
and did not contribute to social conservation per se.

Inspection of correlations between kinship identification and
conservation in Table 22 reveals that kinship identification was not
related to physical conservation or restorable social conservation,
but was related to performance on.both nonrestorable social conservation
tasks of exclusive kinship (r = .39) and time (r = .24) conservation.
Moreover, the strength of these relationships was maintained after
the combined effects of CA and MA were removed. Since all of these
tasks reached near ceiling performance, it is not surprising that

they woufd be significantly correlated among each other.
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- Inspection of correlations between kfnship-permanence and con-
servation in Table 22 reveals that knowledge of the permanence of one's
own kinship rofes was significantly related to both social (r = .47)
and physical (r = .32) conservation. Kinship permanence was signifi-
cantly related to three of the four physical conservation tasks, but
these relationships became nonsignificant after the combined effects
of CA and MA were removed. In contrast, kinship permanence was sig-
nificantly related to three of the four social conservation tasks,
and these rélationships remained significant in two instances (time
conservation and total social conservation) after the combined effects
of CA and MA were removed. The highest correlations occurred between
" kinship permanence and time (r = .51/.38), a finding that it not un-
expected in light of the similarity of these tasks. These correlations
corroborate the results of the factor analysis reported in Table 20,
which revealed that kinship permanence was strongly associated with
the Social, but not Physical Conservation factor. Thus, of the three
kinship measures, kinship permanence was strongly associated with
performance on social conservation, kinship identification was strongly
associated with nonrestorable social tasks which reached ceiling per-~
formance, and kinship definitions were strongly associated with
physical conservation and verbal ability.

The mean scores on kinship definitions, identification and permanence
are reported in Table 23. Inspection of this Table_revea]s that per-
formance on kinship identification approached ceiling performance. .In
fact, with the exception of three children ( all males, one at each age
leyel), all children correctly identified themselves as a brother, sister,

. only child, son and daughter. In contrast, recognition of the permanence
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Table 23

Summary Statistics on Kinship Definitions, Identification
' and Permanence Tasks, by Group

¢ Defini- ldentifi- , Permanence: 2
Group N tions cation Sibling Child - Total
5-year-olds 15 11.63 1,93 .53 .35 .81
6-year-olds =~ 15 16.57 1.97 86 .69 1.64
7-year-olds 15 16.90 1.97 9% .80 1.80
Males 45 14,73 1.91 .66 .56 1.22
Females 45 15.30 2.00 .92 .68 1.64
Total subjects 90 15.03 1.96 .79 .62 1.44
SD 5.50 .26 A1 .49 .80
Range 0-24 0-2 0-1 0-1 0-2
F-tests
Age 5(2,84): 10,2544+ 17 10.78%%% 17 ,21%%% 14 Ggkkk
Sex F(1,84): .32 2.67 10.60%* 2,35 6.92%*
Age x sex F(2,84): 48 7 4.5 .01 1.9

3For kinship permanence, N = 68, with 2,62 df for age, and 1,62 df for sex.
*p < .05
**p <.01
***xp < ,001
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of both these kinship roles did not reach ceiling performance. The
main effect of age was significant for each permanence -item and the
total permanence score (see Table 23 for F values), and Scheffe com-
parisons (p € .05) revealed that on each item, 5-year-old scores were
significantly lower than both 6- and 7-year-old scores, while the
latter two groups did not differ from each other. The main effect

of sex was significant (F(1,62) = 6.92, p <.01), and this was due
primarily to the significantly higher perfbrhanpe of 57year-01d females_
on the sibling permanence item.

The mean score on sibling permanence was significantly higher
than that on child peémanence (means were .79 and .62 respectively,
t(67) = 3.06, p < .01, 2-tailed test). Those children who denied the
permanence of these roles indicated that when they became older, these
child and sibling roles would change into those of a parent or grown up.
These explanations were identical to those given on the remote-future
time conservation item (cf Table 11), and further support the finding
that becoming a grown up was considered incompatable with chi]ﬁ, and to
a somewhat lesser extent, sibling kinship roles.

Inspection of the mean level of kinship definitions repdrted in
Table 23 indicates that the main effect of'age was significant (512,84) =
10.25, p < .001), and Scheffe comparisons revealed that 5-year-old
definitions were significantly lower than both 6~ and 7-year-old -
definitions, while the latter two groups did not differ from each other.
The main effect of sex, and the age by sex interaction, were not sig-
nificant, The mean level of kinship definitions for each Kinship tem
and different categories of kinship terms, are reborted in Table 24.
The level of kinship definitions on each item made by 5-year-olds was

significantly lower than those of both 6- and 7-year-olds, while the latter



Table 24

Mean Level of Kinship Definitions,

by Kinship Term and Age

Age level:
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Terms 5 7 Total SD Range
Mother 2.23 2.83 2.93  2.67 1.09 0-4
Father 2,23  2.80 2.80 2.6l 1.12  0-4

* Daughter 1.83 . 2.70  2.87  2.47 1.8 0-4
Son 1.77 2,80 2,93  2.50 1.3 0-4
Sister 1.87 273  2.63  2.41 1.08  0-4
Brother 1.70 2.0  2.73  2.38 1.14.  0-4
Parental terms 4,47 5.63 5.73 5.28 2.16 0-8
Child terms 3.60 5.50 5.80 4.97 225  0-8
Sibling terms 3.57 5.5 537 4,79 2,16  0-8
Male terms 5,70  8.30  8.46  7.49 2.83 0-12
Female terms 5.93  8.27 8.3  7.54 2,75  0-12




na2
two groups did not differ from each other. Most of the 5-year-olds
gave either irrelavent definitions, or definitions based primarily on
property features of kinship terms, while most of the 6~ and 7-year-olds
gave either relational, or relational and reciprocal definitions.
The six kinship terms were also combined into five different categories
of terms, and parental definitions were signiffcantly higher than
sibling definitions (t(89) = 2.21, p ¢.05, 2-tailed test), although
there were no differences between'parental and child, child and sibling,
or male and female kinship terms (t(89) = 1.33, .93 and .57 respectively).

Contingency Relationship between Physical and Social Conservation

While no specific predictions were made concerning a contingency
relationship'between physical and social conservation, this relationship
was examined by obtaining the number of'shbjects who passed or failed -
the total physical, and tota]wsocial conservatién batteries. These data
are reported in Table 25, and as can be seen in this Table, a majority
of subjects either consistently passed (N = 13) or failed (N'= 42) both
tasks, and that the number of subjects who péssed physical conservation
was similar to those who passed social conservatiﬁn (N = 33 and 28
respectively). McNemar's chi square tesf.fbr margina] homogeneity (X? = .46,
ns, 2-tailed test) was not significant, indicating that there waé no
difference between the number of subjects who passed physical but not
social conservation (N = 20), and those who passed social but not physical
conservation (N = 15), Thus, these data indicate that physical and
soéia] conservation develop synchronously, and that while most cﬁildren's
performance on both tasks was in the same direction, there were some

whose performance was in the opposite direction.
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Table 25

Number of Subjects Passing and Failing
Physical and Social Conservation Tasks

Physical . Social conservation:

Conservation . Fail Pass Total
Pass 20 13 3
Fail 42 15 57
Total 62 28 90

Note. The criterion for passing was at least 75% correct responses
on 12 physical conservation items and 18 social conservation items.
The 6 exclusive kinship items were eliminated from the social conser-

vation category because of the ceiling performance on this task.
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CHAPTER 4
DISCUSSION
The discussion of the results is organized according to several of
the major hypotheses proposed in this study. These hypotheses refer
tb the development of conservation 6f single énd multiple kinship roles,
effects of chronological and mental age on conservation, the role
of restorable and nonrestorable transformations on conservation, and
the relationship between social and physical conservation. The con-
clusion appears in the final section of the Chapter,

Conservation of Single Kinship Roles

The results from this study suggest that conservation of single
kinship roles develops in an hierarchical sequence, beginning with
" identification of kinship roles, and éulminating'in the recognition
of the permanence of those roles. The data indicate that virtually
all children are correctly aware of their membership in child and
sibling roles by the age of five. This early recognition of one's
kinship roles coincides with the relative early recognition of
gender (Thompson, 1975), and it would not be surprising if kinship
identification was correlated with gender identification. Thus,
recognition of kinship membership can be considered a preoperational
acquisition,

The early acquisition of kinship membership reported here does not
correspond with Piaget's (1928) sibling study in which class sibling
concepts were not acquired by a majority of children until the age of
-ten.. However, the source of this discrepancy resides in Piaget's, and
other's, reliance on kinship definitions as the sole criterion for
membership concepts. When a distinciion is made, as in this study,

between identification of kinship classes and definitions of those classes,
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then the early acquisition of membership recognition is observed.
Thus, while children are cognizant of roles to which they belong,
their descriptions of those roles still rely on perceptual features
such as sex, size or caretaking functions at this age, rather
than the more inferential logical features of thgse roles. The
nature of the kinship definitions obtained in this study correspond
to those obtained by Haviland and Clark (1974), and were primarily
a function of CA rather than operational status, since correlations
between kinship definitions and both types of conservation were not
significant after the effects of CA were eliminated.

The recognition of the permanence of kinship roles apbears to
follow identification of kinship classes. While the proportion of
conservation jﬁdgments increaséd;with age, across all age levels, two
thirds of the children acknowledgd the permanence of their own child
and sibling roles, and on time conservation, about one half (56%)
acknowledged ihe permanence of child roles into remote-future time
spans. Thus, regardless of whether the referents of conservation
questions are fictitious children or the subjects themselves,
approximately one third to one half still deny the invariance of these
roles. These results correspond to Guardo and Bohan's (1971) findings
that 62% of 6~ to 9-year old children acknowledged the permanence
of their self-identity into remote-future time spans.

The effect of varying the amount of elapsed time on conservation
of child roles was significant, since significantly fewer conservation
judgments' occurred on remote time span conditions. The explanations
made by nonconservers illustrated their reliance on nonessential but

perceptually salient physical changes associated with age. For these
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children, reaching a certain chronological age is equivaIent to
a permanent transformation from child to adult kinship roles, thereby
negating the invariance of child roles. The fact that permanence
of sibling roles was acknowledged more often than child roles suggests
that sibling roles may be perceived as relatively less dependent on
specific age or generational cues than are child roles. However, the
reliance on perceptual, rather than logical features of kinship concepts
is typical of the nature of preoperational thought in general.

While conservation of single kinship roles appears to be based on
recognition of kinship membership, it also seems to be based on identi-
fication and conservation of gender. That is, the recognition that a
child is, and will always remain a son despite changes in age, also
reflects an implicit recognition of the permanence of male gender.

In this study, denial of kinship permanence was based exclusively on

age, rather than the absence of gender constancy. Research concerning
gender identification and constancy suggests that by the age of five, a
majority of children recognize their gender but may not acknowledge

jts permanence under remote-future time transformations (Slaby & Frey,
1975; Thompson, 1975; Thompson & Bentler, 1973). However, an énalysis
of these gender constancy studies in which nonconservation of gender
occurs reveals that gender changes were confounded with kinship changes.
For example, children were asked whether they would be a "mommy or daddy"
when they grew up, and affirmitive responses were interpreted as evidence
for gender constancy. However, the use of parental kinship roles is

not isomorphic with gender roles such as "man" and "woman," yet they

are regarded as such in these studies. It would be of interest to further

examine the relationship between gender and kinship conservation by
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removing this cdnfounding of gender and kinship under remote-future
transformations. Based on the present findings it would be expected
that gender constancy would be a necessary, but not sufficient pre-
requisite for kinship conservation.

-Conservation of Multiple 'Kinship Roles

The present study examined two kinds of multiple kinship roles,
one involving inclusive or exclusive kinship pairs, and one involving
conventional and unconventional kinship-social pairs. With respect
to the effects of logical exclusivity, it was found that inclusive
combinations of kinship roles were significantly more difficult to
conserve than exclusive roles. ‘By the age of five, almost all
children recognized that opposite-sex kinship pairs cannot exist
simultaneously, and this near ceiling performance suggests that the
sex component is one.of the earliest features of kinship concepts
that is acquired. Many of the children were so certain of the im-
possibility of these exc¢lusive pairs that they considered these questions
"silly," and their explanations reflected an attitude of the obvious
Jirreversibility of kinship roles based on sex. These findings con-
cerning exclusjvwe-kinship pairs support the earlier appearance of the
sex component reported in componential amalyses of kinship terms
(Jacobowitz, 1975), as well as findings concerning the development
of gender constancy among preoperational children (see above). In
addition, these findings are consistent with those regarding higher
~ performance on nonreversibie sentences as compared to reversible sentences
on passive sentences (Slobin, 1966). |

Conservation of inclusive kinship pairs did not approach ceiling
level at the oldest age level. It was apparent that the source of

difficulty on these pairs occurred primarily among across-generation pairs,
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since less than half the children gave conservation judgments on
thosé items, but over three quartefggave conservation judgments on.
within-generation items. This frequency of conservation on across-
generation items corresponds to that reported elseyhere (Kooistra, 1963).
The greater difficulty of these items suggests that children are aware
of the generation component underlying kinship terms. In fact, per-
ception of age or generational features are so salient that they
tend to conceal the more abstract logical relationship underlying
kinship roles. It is proposed that an hierarchy exists for permissible
kinship combinations, with the sex component'being the initial pre-
requisite for multiple kinéhip ro]és. Once the sex component pre=-
requisite is satisfied, the age component becomes the major criterion
for kinship combinations, but.this.criteripn often excludes other
logical criteria for many children.
The second type of transformation performed on multiple kinship
roles was the conventionality of the accompanying social role, and
this transforhation also played a significant role on conservation
judgments. Significantly more conservation judgments occurred on
conventional, as compared to unconventional kinship-social pairs, although
the effect was largely associated with parental-social pairs, rather
than sibling- and child-social pairs. Explanations associated with
nonconservation of parental-social pairs reflected an attitude
concerning the inappropriateness of the sex roles on the unconventional
pairs,'indicating that mothers could not be doctors, or father be nurses,
because both were an inappropriate sex for those roles. These
findings concerning the effects of unconventional social roles correspond

to those concerning the effects of positively and negatively evaluated
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social roles (Saltz & Hamilton, 1967; Saltz & Medow, 1971).
Conservation of kinship-social roles was also affected by the

type of kinship role which accompanied conventional and unconventional
roles. That is, the obstacle to conservation of sibling- and child-social
pairs was not the conventionality of the social role, but the perceived
discrepancy between social roles which were fmp]icitly considered adu]f
roles, and kinship roles which were implicitly considered as nonadult
roles. Thus, conservation of child- and sibling-social items was signifi-
cantly lower than parental-social items because the former kinship roles
were considered an inappropriate age to occupy the particular social roles.
Sons could not be teachers, and daughters could not be pilots because
both were too young at the present time, rather than the inappropriate
sex for these roles. In contrast to inclusive kinship pairs in which
sex was the initial prerequisite for kinship memebrship, chronological
age ﬁas the initial prerequisite for kinship-social combinations.
Once these perceived age restrictions were no longer applicable, as in
the case of parental-social combinations, then the cdnventionality of
the social roles became the.barrier to multiple roles. Since the present
.study combined adult social roles with édult and nonadult kinship roles,
it would be informative to examine the influence of social roles on
multiple role conservation by pairing conventional and unconventional
nonadult social roles with sibling and child kihship roles, in order to
reduce the age discrepancies between kinship and social roles. This
might yield a more precise analysis of the effects of unconventional
social roles on conservation of social roles, since the present study
clearly indicates that under some conditions, these acquired values

do interfere with social role conservation.
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Another feature of the influence of kinship terms on multiple
role conservation was that conservation of child-social pairs was sig-
nificantly lower than that on sibling-social pairs. This finding
coincides with those concerning permanence of single kinship roles,
since the recognition of the permanence of one's sibling role was sig-
nificantly higher than that of one's child role. Thus, it is again
apparent that perception of chronological age is closely linked to
child kinship roles, and that age trans formations interfere more on
child-kinship roles than they do for sibling-kinship roles. Moreover,
performance on child-social pairs did not improve with age, so the age
at which conservation of child roles occurs for a majority of children
has not yet been established. |

The critical importance of age, or generational cues on conservation
of kinship roles may reflect to some extent, children's concepts of
age in general. It may be recalled that Piaget (1969) contends that age
concepts per se are based on the coordination of seriation of birth
with conservation of relative age differences abross tiﬁe,.and the
ensuing independence from physical features as determinants of.age. It
is conceivable that children who did not conserve across-generation
inclusive kinship pairs, or child and sibling roles, have not yet acquired
an operational understanding of these age concepts. It would be instructive
to explore this possibility by assessing the relationship between con-
servation of kinship roles and age concepts.

Finally, strong evidence was obtaiﬁed concerning the existence of
convergent validity among both single and multiple kinship tasks. Corre-
lational data revealed moderate interrelationships among these tasks
which remained significant, for the most part, after the combined effects

of CA and MA were removed. Moreover, factor analytic results yielded a
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distinct Socié] Conservation factor on wﬁich all of the kinship tasks'
(eliminating exclusive kinship) appeared. While all of these kinship
tasks were significantly related to CA and MA, the age at which ceiling
performance is achieved on the more difficult kinship tasks is still
unknown, and may not occur until the middle of the concrete opérationa]
period. Thus, while concepts such as kinship membership, kinship
permanence over near time spans, and exclusive kinship concepts appear
to be preoperational acquisitions, kinship permanence over remote

time spans, and multiple kinship combinations appear to develop over
the course of the concrete operational period.'

Effects of Chronological and Mental Age on Conservation

As expected, conservation performance increased significantly with
age, although evidence from several sources revealed differential patterns
between CA with social and physical conservation. The main effect of
age was significant for all tasks and total conservation batteries, but
the frequency of significant pair-wise differences between adjacent
(i.e., 5- to 6-year-olds, and 6- to 7-year-olds) and nonadjacent (i.e.,

5- to 7-year-olds) age groups differed for physical and social tasks.

There were four physical conservation tasks, and 75% of the adjacent,

and 100% of the nonadjaceni pair-wise comparisons were significant.

In contrast, there were 10 social conservation subtasks, and 20% of the

5- to 6-year-old, 30% of the 6- to 7-year-old, and 80% of the 5- to 7-year-
old pair-wise comparisons were significant. Thus, increases in physical
conservation occurred in yearly increments, while increases in social
conservation occurred primarily between the youngest and oldest, rather
than adjacent age groups. |

The results from the regression analysis corroborate this differential
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patternof age effects, since the correlation between CA and physical
conservation was significantly higher than that between CA and social
conservation. As a conseqeunce, CA accounted for almost twice as much
variance in physical conservation performance that it did for social
conservation performance. These findings suggest that while both
types of conservation are influenced by developmental changes, social
conservation is influenced to a greater extent by non-developmental
variables than is physical conservation. These results concerning
the relatiohship between CA and physical conservation concur with those
pertaining to other conservation tasks (Jordan & Jordan, 1975), particu-
larly with regard to studies in which a wide age range of children
were sampled.

The estimate of MA used in the present study, based on WISC
vocabular} scores, was also significantly related to social and physical
conservation, and accounted for approximately one quarter of the variance
on each conservation battery. Furthermore, unlike CA, the relative |
contributions of MA to social and physical conservation were almost
equivalent, suggesting that MA is a consistent predictor of conservation
performance across a variety of conservation domains. This observation
also concurs with findings concerning a range of other conservation
tasks (dordan & Jordan, 1975).

Effects of Restorable and Nonrestorable Transformations

The present study proposed a distinction between restorable transfor-
mations in which materials could be restored to their pretransfbrmatfon
condition, and nonrestorable transformations in which materials could not
be restored to their pretransformation condition. Since one cognitive

operation underlying conservation is the recognition of logical reversibility,
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it was predicted that the absence of physical (but not logical) re-

versibility might obscure the recognition of logical reversibility,

and thus make conservation under nonrestorable conditions more difficult.
This distinction between restorable and nonrestorable transformations
differ§ from one proposed by Piaget between "empirical" énd "logical”
reversibility. Empirical reversibility refers to an intermediary level
in the development of conservation during which children acknowledge

the equiya]ence of materials when they are returned to their original
condition, but simultaneously maintain that the materials are not
equivalent while one is in a transformed state. Thus, the recognition
of empirical reversibility "neither cancels out this transformation

nor compensates for it; it is merely a second action which for the child
is completely independent of the first." (Inhelder, Sinclair & Bovet,
1974, p. 33). 1In the present study, the nonrestorable transformations
were -not isomorphic with empirical reversibility, although it is con-
ceivable that the existence of the former might preclude the latter.

On social conservation, both types of nonrestorable tasks, i.e.,
exclusive kinship and time conservation, were significantly easier than
their restorable counterparts, a finding which was in the opposite
direction of the prediction. However, as the above discussion of these
social conservation tasks indicated, the relative ease of these nonrestorable
tasks can be attributed primarily to their respective content areas,
rather than to the absence of restorable transformations. It is sugggested
that for the social conservation, variables which are germane to kinship
per se, appear to be greater influences on performance that is the nature
of the stimulus transformations.

Some support for the prediction was obtained with regard to physical
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conservation; since the most difficult physical task was conservation

of nonrestorable weight. Clearly, the gradual disappearance of dis-
éolving sugar had a powerful effect on masking the implicit logical
reversibility of the materials. However, since conservation of weight
was also more difficult than conservation of mass, the effects of

the nonrestorable transformation are partly confounded by the nature

of the conservation task. Furthermore, it is also possible that

the two nonrestorable tasks differed in the degree of perceptual

salience of the stimulus transformation. That is, although the materials
used for nonrestorable mass could not be restored to their pretransfbr—
mation condition after being crushed, they were still present and visible
in their transformed state. In contrast, the sugar cubes used for non-
restorable weight gradually became invisible by the_fina] trial, so

the absence of the transformed materials, beyond their nohrestorability,
may have partly accounted for the greater difficulty of the nonrestorable
weight task over nonrestorable mass. The effect of nonrestorable trans-
formations differing in the degree of visibility (or demise), independent
of the type of conservation, should be further studied. This could be
accomplished by applying both types of nonrestorable transformations
designed in this study only on conservation of mass tasks, so the effects
of nonrestorability per se can be measured. The results from this study
indicate that the influence of nonrestorable transformations on physical
.conservation is a valid methodological issue which merits further attention.

Relationship between Social and Physical Conservation

One of the main issues in this study concerns the relationship between
impersonal and interpersonal, or physical and social knowledge. As

reviewed in Chapter 1, Piaget contends that knowledge of social concepts
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is acquired through the same logical structures as knowledge of
physical, or inanimate concepts. Therefore, it would be expected that
these domains would be related in some measurable manner. The results
from this study address this issue from several perspectives,

On the most general level, it was found that contrary to the
prediction, performance on social conservation was higher than that on
physical conservation. However, this overall finding obscures the
range of performances that occurred in both domains, as well as some
similarities between several social and physical tasks. Thus, the
overall higher performance on social conservation can be attributed
to ceiling performénce on two of the four social tasks, namely exclusive
kinship and time conservation. ‘In contrast, there was no difference in
performance between inclusive kinship and kinship-social tasks one the
one hand, and three ofithe four physical tasks on the other hand.

A second approach to assessing the relationship betwen social and
physical conservation is based on the results of correlational and factor
analytic procedures. Strong evidence was obtained concerning the ex-
istence of convergent validity among eacﬁ respective set of tasks,
yet the relationship between social and physical conservation was moderate,
and became negligible once their common relationship with CA and MA was
removed. The results of the partial correlations strongly indicate
that a large proportion of the correlations reported in the literafure
between physical and social tasks may be an artifact of their shared
relationship with age. It would be advisable for future studies that
address this issue to measure this relationship independently of chrono-
logical and/ or mental age.

Additional evidence concerning the nature of the relationship between
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social and physical conservation was obtained from a factor analysis
of these tasks. This analysis revealed two clearly identifiable and
orthogonal factors, the first containing all physical conservation
and verbal ability tasks, and the second containing all social con-
servation and kinship permanence tasks. The strength of respective
task loadings, and the absence of any overlap between task loadings,
provide strong evidence for the independence of physical and social
conservation. The present factor patterns were similar to those re-
ported by Hollos (1975) who obtained separate factors for logical
operations and physical conservation on the one hand, and ro]eitaking
and communication tasks on the other. hand. Thus, taken together with
the comelational findings, it appears that while social and physical
conservation are correlated, they nevertheless reflect distinct
cognitive domains.

One argument which might be invoked to explain the absence of a
formal relationship between social and physical conservation is whether
the tasks used in this study (or in any study for that matter) were
structurally equivalent. That is, the absence of correlational or
factor analytic evidence concerning their relationship with each other
might be construed as an artifact arising from the type of tasks used,
thereby masking an underlying relationship. This argument has validity
as far as some of the comparisons made in the literature between
physical conservation on the one hand, and social cognitive tasks such
as moral reasoning, empathy and decentration on the othef hand, since
these social tasks were not intended by Piaget to represent corresponding
cognitive operations. In the present study however, the kinship tasks

were designed specifically to overcome this shortcoming present in many
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social cognitive tasks, so to the extent that this equivalence can ever
be.achieved, it is felt that the present kinship tasks were as.conceptually
and methodologically equivalent to physical conservation tasks as possible.
It is pbssib]e however, that other types of tasks involving physical
objects, such as mdltip]e classification, might yield stronger relation-
ships with social conservation than did the phySica1 conservation tasks
used in this study.

The question which remains then, 55 to reconcile the absence of a
formal relationship between physical and social conservation on the one
hand, with Piaget's position on the other hand. It fs possible to
partially resolve this issue by first distinguishing between those social
tasks which.were preoperational, rather than operational acquisitions, and
are therefore not dependent on concrete operational structures, However,
those social tasks identified as operational presumabiy rg]y on structures
simi}ar to those involving physical tasks. The results of the continé;ncy
analysis revealed that physical and social conservation are synchronous
acquisitions, although some children seem to acquire social conservation
before physical conservation. However, the absence of physical conser-
vation may not necessarily imply the absence of operational structures;
it may instead reflect the possibility that social knowledge may produce
structural reorganization and change of the same kind, and through the.
same equilibration process that physical knowledge does. It is suggeste¢
that certain types of social experiences (described below) can
influence structural development in such as way that operational devel-
opment can at least begih (although not be consolidated), in the |

absence of physical conservation.
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The present study was designed to address the influence of some
ﬁoncognitive, or environmental factors which might influence social,
but not physical conservation. One variable considered was that
pertaining to family characteristics of family size and.ordina] position.
However, none of the social, kinship or physical tasks were correlated
with either family variable, a finding that is consistent with othe;
studies concerning social cognition (Shantz, 1975) and kinship definitions
(Haviland & Clark, 1974). However, it is likely that the family
setting does provide the context in which information pertaining to
kinship concepts is shared between parents and children, although
the family variab]és used in this study were not sensitive indices
of these interactions. Many parents of the children tested at home
reported that they had discussed with their children at some time
many of the kinship concepts uéed in this study, although this anec-
doctal information was not available for all subjects. One strategy
which might be used to facilitate the acquisition of multiple kinship
concepts would be to use children's parents as examples of persons who
oCcupy more than one kinship role simultaneously, since occassionally
children cited their parents as examples of these possibilities.

The second approach to assessing the effects bf environmental in:
fluences on conservation was the use of social role transformations
which reflect culturally acquired values. As described earlier,
results concerning unconventional kinship-social pairs indicated that
these acquired values did interfere with conservation of certain kinship
combinations., It is conceivable that some children might continue to
deny the possibility.of unconventional kinship-social combinations even
as they mature because of the strength of their sex role stereotypes,

rather than because of any cognitive deficits required to assimilate



129
this knowledge. One technique for assessing this possibility ‘would
be to measure children's sex role stereotypes in conjunction with the
range of conventional and unconventional kinship-social combinations
discussed earlier. It might be that among concrete operationaT children, those
who deny certain kinship-social combinations may be those with strong
sex role stereoypes.

An unexpected finding which further supports the influence of
social experiences on social conservation was the superior performance -
of females on several social, but not physical conservation tasks.
Females made significantly more conservation judgments on time con-
servation items in past and futyre time directions, remote time spans,
and in the recognition of the permanence of their child and sibling roles.
In addition, females made significantly more conservation judgments on
inclusive kinship pairs, and this was primarily due to their higher
scores on female, rather than male kinship pairs. The absence of any
sex differences in physical conservation performance is consistent
with a survey of over 40 conservation studies in which no sex differences
were reported (Maccoby & Jacklin, 1974), but does not concur with the
general absence of sex differences on a variety of social cognitive
tasks (Shantz, 1975). The absence of any sex differences on any sample
characteristic, CA, MA or other cognitive variable, precludes the attri-
bution of these sex differences in social conservation to any underlying
differences in cognitive competencies or developmental maturity.

One possible explanation for the superior performance of females
on social but not physical conservation may be the different kinds of
socialization experiences which females are 1ikely to encounter during

the preschool and middle school-age years. That is, a greater emphasis
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is placed on adult kinship roles for girls, while less emphasis is placed
on adult kinship roles for boys. Observations of children's play
clearly rgvea]s how often girls reherse adult kinship roles, while boys
are usually not engaged in this rehersal since it is typically considered
sex stereotyped. Moreover, it is conceivable that just as role-playing
adult kinship roles is perceived as feminine, information regarding
kinship roles per se might also be pefceived by children in general, and
boys in particular, as feminine. Thus, the lTower performance of males
on these kinship tasks may reflect an underlying attitude'that social
conservation is essentially feminine, while physical conservation is
either masculine or neutral. in content. Not only might children consider
kinship information as being more feminine than masculine, but parents
might share this perception and thereforetommunicdate information pertaining
to kinship roles and relationships more freely with their daughters
than;with their sons. Since unconventional social roles interfered
with kinship~social combinations, it is not unreasonable to expect that
these implicit stereotyped perceptions of kinship conservat%on tasks
might contribute to the differential pattern of performancevby.gifls
and boys on these tasks.

However, the superior social conservation performance of females
was partially confounded by an unexpected interaction between task order
and sex. It may be recalled that females performed higher than males
“on social conservation only when they received the social conservation
battery prior to the physical conservation battery. Conversely, males
performance on social conservation was enhancgd vhen they received

physical conservation prior to social conservation. The practice effects
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which might have occurred for boys when they received physical con-
servation first may actually support the observation made above
concerning sex stereotyped perceptions of the social tasks. That is,
if these tasks were perceived as feminine to boys, then their interest
or concentration on them may have been diminshed when they preceded
the supposedly neutral or masculine physical tasks. However, since
the sex differences in performance were consistent across a variety
of soﬁial conservation tasks, the relative influence of task order
per se may be a small, albeit significant performance factor. Further
examination of social conservation might c]arify this issue.
Conclusion

The present study.was desjgned to examine the development of con-
servation of social concepts pertaining to kinship, and the effects
of different types of transformations performed on these tasks, as well
as its relationship with physical conservation, CA and MA, It was
found that conservation of kinship concepts develops gradually during
the preoperational and concrete operational periods, with preoperational
acquisitions reflecting knowledge of kinship classes, conservation of
single kinship roles under near time transformations, and recognition
of logically exclusive kinship combinations. Concrete operational aéqui-
sitions reflected ghe permanence of single kinship roles over remote time
spans, and the recognition of inclusive kinship, and kinship-social combin-
ations. The effects of time transformations on Kinship concepts was
significant, and perceptions of agé, or generational cues were highly
salient factors which influenced kinship concepts and the recognition
of their invariance. |

It was also found that social and physical conservation represented
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distinct cognitive factors, with acquisition of physical knowledge more
strongly associated with organismic and déve]opmental variables, and
social knowledge more strongly associated with socialization experiences
and culturally acquired values. Those social experiences germane to
kinship knowledge were identified as interactions between parents and
children, sbcia]ly learned perceptions of conventional and unconventional
kinship~-social combinatiohs, and socialization experiences which con-
tributed to greater kinship conservation among girls than boys. The
unexpected presence of sex differences on social but not physical
conservatioh was interpreted as additiona] support of the role of

sex stereotyped attitudes in mediating the acquisition of social knowledge.
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APPENDIX A

Restorable Social Conservation Tasks

Inclusive Kinship Pairs

Mother - daughter
Brother ~ son
Sister - mother
Father - brother
Daughter - sister
Son - father

O\U‘l;wa‘—'

Sex Stereotyped Kinship-social Pairs -

Conventional roles- male form:

1. Father - doctor
2. Brother - car mechanic
3. Son - airplane pilot

Conventional roles - female form:

1. Mother - nurse
2. Sister - librarian
3. Daughter - __ grade teacher (grade of subject)

Unconventional roles - male form:

1. Father - nurse
2. Brother - librarian
3. Son - _- grade teacher

Unconventional roles - female form:

1. Mother - doctor
2. Sister - car mechanic
3. Daughter - airplane pilot
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_APPENDIX B

Nonrestorable Social Conservation Tasks

Exclusive Kinship Pairs

Daughter - father
Sister - son
Mother - brother
Father - s~ster
Son - mother
Brother - daughter

G\U"I;hwl\)—'

Temporal Transformations?

1. Near - past:
Male: 10 to 9
Female:12 to 11

2. Near - future:
Male: 3 to 4
Female:5 to 6

3. Intermediate - past:
Male: 6 to 2
Female:9 to 5

4. Intermediate - future:
Male: 10 to 14
Female:11 to 15

5. Remote - past:
Male: 26 to 10
Female:26 to 10

6. Remote - future:
Male: 18 to 27
Female:17 to 27

a
The numbers accompanying each item indicate the initial and final ages
to which the moves were made.



APPENDIX C

Item Order on Social Conservation

Subscale A:

wmm;hwr\:—'

8.
9.

Brother - son

Father - doctor or mother - nurse
Brother - daughter

Son - grade teacher or daughter - pilot
Father - sister

Sister - mother

Daughter - father

Brother - mechanic or sister - librarian
Son - father

Time conservation:

1.
2.

6.

Near - past

Remote - future
Intermediate - past
Intermediate - future
Remote - past

Near - future

Subscale B:

Brother - librarian

Mother - daughter

Sister - son

Father - brother

Son - pilot or daughter - grade teacher
Daughter ~ sister

Son - mother

Father -~ nurse or mother - doctor
Mother - brother
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APPENDIX D

Restorable and Nonrestorable Physical Conservation Tasks

Restorable Conservation

Conservation of mass:

1. A changed to hotdog, B unchanged
2. A unchanged, B changed to pancake
3. A changed to 8 pieces, B unchanged

Conservation of weight:

1. A poured into C (tall jar), B unchanged
2. A unchanged, B poured into D (short jar)
3. A poured into E (5 small jars), B unchanged

Nonrestorable Conservation

Conservation of mass:

1. A (shells) crushed, B unchanged
2. A unchanged, B (sugar cube) sliced
3. A (sugar cube) crushed, B unchanged

Conservation of weight:

. A inserted in water, B intact

1
2. A dissolved after 1 2-minute interval, B intact
3. A dissolved after 2 2-minute interval, B intact
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