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Chapter 1
THE PROBLEM AND DEFINITIONS OF TERMS USED

The process of mental development has been studied extensively
by Jean Pisget. Pisget has identified stsges within the overall devel-
opmental process, each recognizable by unique characteristics. This
contribution of the stage construct, as well as stage definitions, has
greatly influenced developmental psychology.l

Three major stages of mental develomment have been identified:
pre-operational, concrete operational, and formal operational. Transi-
tion to the concrete operational stage is seen as marking the beginning
of the early use of logic. Early logic is apparent as the concrete
operational child views situations conceptually rather than perceptu-
ally. Conservation is the term used to describe this change from a
perceptual to conceptual frame of reference.?

Piasget attributed development of mental processes to adaptation
which is viewed as requiring a balance betwgen assimilation and accomo-

dation. Thus, if adaptation is to occur, information entering thought

processes must do so at a rate which allows the prevailing thought

l1rving Sigel and Frank Hooper (eds.), logical Thinking in
Children: Research Based on Piaget's Theory (New York: Holt, Rinehart
and Winston, Inc., 1968), p. 2.

Zprthur T. Jersild, Child Psychology (Englewood Cliffs:
Prentice~Hall, Inc., 1968), p. 446.
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structure to incorporate 1t.3 Successive and more sophisticated
adaptations which occur throughout mental development demonstrate the

principle of equilibration.4
THE PROBLEM

Conservation hes been defined as a type of thought process which
allows the expression of understanding concerning a relationship in
spite of existing perceptual distortions. 8Since the concrete opera-
tional stage is often charscterised by a gap between the presence and
the expression of conservation, conservation must be overtly displayed
in order to be evaluated.3

Research has indicated that conservation is not
fully developed at its onset, but is initially expressed in intermittent
form. As the use of conservation becomes more established in the
thought processes, it is expressed mores regularly. Finally, mature
thought processes include frequent expression of conservation.

Piaget has indicated that behavior is dependent upon both cogni-
tive and affective factors. S8ince the expression of conservation is a

nanifestation of behavior, it, too, depends upon the cognitive and

3Jesn Piaget, Six Psychological Studies (New York: Random House,
1968), p. 8.

41b1d., p. xxii.

53een Pizget, Judgment and Reasoning in the Child (Totowa, New
Jersey: lLittlefield, Adams and Co., 1969), p. 214.

SXrving Sigel and Frank Hooper (eds.), Logicel Thinking in
Children: Research Based on Plaget's Theory (New York: Holt, Rinehart
and Winston, Inc., 1868), p. 9.




3
affective demands of the situation.’ In early comservation, expression
might be inhibited or facilitated if the cognitive aspects of the situa-
tion are held constant and the affective demands are varied,

The pressnt study presented a situation in which the cognitive
level of difficulty was held constant and the affective aspects were
varied, To alter the affective demands of the situation, temporary
ownership was introduced to amplify personal involvement. In this
way, the effect of affective demand on the expression of conservation

was determined.

Statement of the Problem

Does temporary ownership of ons of two compared objects affect
the expression of conservation concerning those objects? Does the
offect on the expression of conservation of temporary ownership of one
of two compared objects used in the conservation task remain constant
among Bales and females at the midpoint age level of quantity conser—
vation? That is, do males and females with moderately developed
expressions of conservation respond similarly under the condition of

temporary ownership?

Statement of Rypotheses

The following hypotheses were tested at the .05 level of
significance to determine possible effects of temporary ownership upon
the expression of conservation: (1) temporary ownership of ouns of two
compared objects by children at the approximate midpoint age level of

quantity conservation (mass, weight, and volume) does not significantly

7Jean Pisget, Psychology of Intelligence (Totowa, New Jersey:
Littletield, Adems and Co., 19868), pp. 4-5.
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alter the expression of conservation concerning thoce objects; (2) there
is no significant difference in the amount of expressed conservation
between males and females at the approximate midpoint age level of quan-
tity conservation; (3) the effect of temporary ownership of one of two
compared objects on the amount of expressed conservation concerning
those objecte does not differ significantly between msles and females at

the approximate midpoint age level of quantity conservation,

Purpose of the Study
The purpose of the present study was to determine if varied

affective involvement, as introduced through the condition of temporary

ownership of one of two compared objects, had a significasat effect upon

the expression of conservation concerning those objects. The study fur-
ther purposed to examine possible differential effects of that condition
between males and females whose ages corresponded to the approximate

midpoint age level of guantity conssrvation.

Significance of the Study

The present study investigated the possibility that situations
which demand a grester degree of affective involvement may interfere
with or accelerate the manifestation of conceptuzl thinking. Concepts
which are moderately established in the thought processes may be most
efficiently expressed under certain degrees of affective involvement.
For example, if this were applied in ths school setting, the teacher
who presents material for development of concepts might examine the
degree of affective involvement possessed by the students. Studeats
may learn and express concepts most efficiently at some optimal level

of afiective involvement.



DEFINITION OF TERMS
Terms used in the present study are listed below,

Center. The perceiving of only ons dimension of an object or

situstion without regard for other existing dimensions.B

Concrete operstioms. A thought process based on elements of
logic, displaying the process of grouping.®

Conservation. Thinking coordirated to permit the understanding
that certain properties remain invarisat in spite of physical

transtormations .10

Decenter. The abllity to perceive and understand more than ons

dimension of an object or situstioa simultaneously.ll

Bquilibration. The primciple that mental growth progresses
toward more complex and stable levels of organisstion,l2

Gmﬂs. A coordinsted internalized series of operstions from

which logical thinking may be derived, 13

8J. H. Flavell, The Develomental %ﬁo}% of_Jesn Piaget
(Princeton: Van Norstrand Company, Ine., » Do .

$Jean Piaget, cho of Intelligence (Totows, New Jersey:
uttldi.m. Mﬂ' .“ &.' [ po 1“.

10p14vell, op. cit., p. 945,

11lipid., p. 208,

12j¢an Piaget, Six Psychological Studies (New York: Random
Houwse, 1968), p. xxii.

135¢an Pisget, Plzchol_o_g of Intelligence (Totowa, New Jersey:
Littlefield, Adams and Co., 1968), pp. .




Horizontal decalage. Repetition within a period of development.

In the present study this referred to mass, weight, and volume conserva-

tion within quantity conservation,l4

Mass conservation., The insistence that the amount of subatance

of an object remains invariant despite its physical shape.l%

Nidpoint age level of quantity conservation., The age of the

subjects used in the present study which was at the nine to ten year
level. This corresponds to an age midway through the reported quantity
conservation sequence which extended from ages seven to approximately

twelve, 16

Operaticns. Acts of combination which ale organized according

to logic and the laws of grouping.l?

Pre-operations, A process of combining units or ideas in pre-

logical lwmcrl.m

Quantity conservation., A particular type of conservation in

which invariance is understood in physical quantity concepts of objects

1‘?1!"11, °p' C’.to’ p. 22.
15rp1d., p. 299.
16pavid Elkind, "Children's Discovery of the Conservation of

Mass, Weight, and Volume: Piaget Replication Study II," The Journal of
Genetic Psychology, 1961, 98,225,

17Jean Piaget, Paychology of Intelligence (Totows, New Jersey:
Littlefield, Adams and Co., 1966), p. 139,

181p14., p. 135,
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despite certain changes in the object's shape. Conservation of quantity

includes mass, weight, and volume conservation.l?®

Temporary ownership. A condition characterized by both of the

following: (1) the subject was given a pile of clay at the beginning of
the testing session and told that the clay would be his during the time
he was to be tested; (2) the experimenter used appropriate possessive

adjectives vhen reference to the subject's clay was made.

Yolume conservation. A particular type of quantity conservation

in which the child insists that the volume of an object remains constant

despite physical alterstions in the shape of the object.20

Weight conservation. A condition of quantity conservation in

which the child insists that the weight of an object remains constant

despite changes in the shaps of the object.3l
LIMITATIONS OF THE STUDY

One major limitation of the present study arose from the
reliance upon ﬂu temporary ownership procedure used to affect the
degree of sffective involvement of the subject in the task. There was
no assurance that the procedure caused the subjects to experience the

same degree of involvement, if any at all.

19jean Plaget and Barbel Inhelder, The Psychology of the Child
(New York: Basic Books, Inc., 1989), pp. 97-99,

20p)avell, op. cit., p. 299,

21pid.



A second limitation was seen as the present study used subjects
only from the third grade. Children at different sge levels might show
different responses to the conditions which were presented. For this
reason the results of the study must not be generslized to include

all ages.



Chapter 2
REVIEW OF LITERATURE

A Toview of related litersture has indicated that numerous
verification studies have been based on Pisget's approsch to mental
development, Pisget's insistence of qualitatively different stages of
cognitive development, each identifiable by unique products and struc-
tures, has been examined by ressarchers using many research designs and
techniques., Observations of Plsget, gained initially through clinical
observation, have been subsequently tested and largely verified by
aexperimental ltndiea.l

Review of the literature has included two basic types. First,
the literature which contained Piaget's originzl observations was
reviewsd, The contribution of this literature has been to establish
the theoretical base upon which the present, as well as other, studies
have besn set. Secondly, review of the literature has included subse-
quent experimental studies based on Plaget's theory. The contribution
of these studies has been to test the original theoretical position,
and to offer clarification and refinement for following studies.

The literature reviewed is presented in three sections. The
first section compares pre-operstional and concrete operational stages

in mental development, Differences, similarities, and comparisons along

1Joachim F. Wohiwill, "From Perception to Inference: A Dimension
of Cognitive Development,” Monographs of the Society for the Research in
Child Development, eds, W, Kessen and C. Kuhlman, 1962, 27 (2), 92.
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certain dimensions were presented. The second section reviews the topic
of conservation., A primary characteristic of the concrete operational
period, this topic has been the object of numerous experimental studies.2
An examination is made concerning the stages through which conservation
gradually appears, and the ages at which these stages occur, The third
section is concerned with facters affecting the expressiom of conserva-
tion, This section examines the correlation between the actual presence
of conservation in thought processes and the extent to which it is
expressed in the conservation tests which are presented., A finsl con-
sideration is concerned with the stimulus qualities of the objects
presented for comparison in the conservation tests., It is shown that
physical stimulus qualities of objects used in the testing procedures
affect the expression of conservation.3 Research has not been con-
ducted, however, on the way in which affective stimulus qualities of

objects influence the sxpression of conservation.

Pre-Operational and Concrete Operational Thought

Piaget has distinguished between pre-operational and concrete
operational modes of thought, Pre—operstional thought can be charac-
terized by reasoning based on perceptual input, whereas reasoning based
on cohncrete operational thought occurs as perceptual input remains gub-

ordinate to existing knowledge.?4 Developmentally, thought which is

2J. H. Flavell, The Developmental Psychology of Jean Pisget
(Princeton: Van Norstrand Company, Inc., 1963), p. 164,

Sina C. Usgiris, ""Situational Generality of Conservation,” Child
Development, 1964, 35, 831-841.

4Jean Piaget and Barbel Inhelder, The Psychology of the Child
(New York: Basic Books, Inc., 1969), p. 99.
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pre-cperstional occurs first, and is later followed by concrete opers-

tional thought.

Differences. Differences between the two types of thought have
been identified both in characteristics of the outcome of thought
processes and in the structures of the processes themselves., The out-
come of pre-operational thought dependent upon perceptual input is
essentially subjective in nature. Opposed to this, the outcome of
concrete opsrational thought, dependent upon existing knowledge, is
essentially objective. Piaget reasoned that this occurs because of the
charscteristics of progressive assimilation. In pre-operational thought
assimilation of perceptual input progressively alters the original
position, thus characterizing the distorting subjective quality. In
concrete operational thought, however, the position from which one
assimilates sxperience remains unchamnged, despite progressive assimi-
lation. This allows thought to remain objective.d

Differences in the structures of the two thought processes have
been indicated by Piaget as he compared perception and intelligence.

e « « Wo can say that perception differs from intelligence in that
the structures are intransitive, irreversible, etc. and not composed
in sccordance to the laws of grouping.S

Piaget has contended that operations present in pre-operational
thought are not organized into groupings until concrete operational
thought has been achieved. Fiwve conditions of groupings which must be

accomplished for thought to become concrete operational have been

5Jean Plaget, Psychology of Intelligence (Totowa, New Jersey:
Littlefield, Adams and Co., 1968), pp. 75=76,

61nid., p. 78.
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identified as: (1) comdbinativity, (2) reversibility, (3) associativity,
(4) identity, and (S) tautology.”

Other researchers have emphasized differences in the two types
of mental activity based oa their dependence upon the immediate stimu-
lus field. Dependence upon the immediate stimulus field, both spatial
sad temporal, has been reported to decrease as concrete operations are
achieved. Wohlwill suggested that with the decreased reliance upon the
immediate stimulus field in conorete operational thought, there is an
increased intervention of symbolic processes.® Zimiles confirmed this
in the area of number conservation where children possessing concrete
operational thought showed (1) decreased reliance upon perceptual cues
in estimating distance, and (2) greater reliance on gquantification
abilities.? In a study by Peigenbaum concerning quantity conservationm,
possession of concrete operational thought was indicated by the decressed
use of perceptusl cues and an increased use of logical procedures.l0
The most basic difference between the tvo modes of thought was indicated
by Wohlwill who identified Ow in pre-operational thought as quanti-

tative and changes in concrete operational thought as quantutin.n

Tibid., pp. 36-43.
S8wohlwill, op. cit., p. 87,

fperbert Zimiles, "A Note on Pisget's Concept of Conservatiem,”
Child Development, 1963, 34, 601-698.

10x, D. Feigenbaum, “An evaluation of Plaget's study of the
child's develojment of the comcept of discontinuous quantities.” Paper
read st Amer. Psychol. Ass., New York, 1961. cited hy J. H. Flavell,

The Donlo&tn Pqehola of Jean Piaget (Princeton: Vam Norstrand
m. uo. ? P. 3

llyoniwill, op. cit., p. 95.
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Simllarities. Some researchers have indicated that there are

similarities between the two types of thought. Werner sav perceptual
groupings to be analogous to conceptusl classification of the abstract
sphere. The common factor to both sctivities was seea as the tendemcy
toward organisation.l? Piaget and Morf studied partial correspoudesce
batween pre-oparstional and concrete operational thought by indicating
parallels. Parallels were moted between: (1) perceptusl groupings and
conceptual classes, (32) perceptual consistencies and conceptual conser-
vations, and (3) perception of stimulus relatiomships and the conceptual

representation of the relationships st the symbolic level.l3

Comparisons slong differeat dimeasicas. A final comparisos is

presented along the dimensions of redundancy, seleotivity, and comtig-
uity. First, ss thought becemes comcrete operatiomsl, the amount of
redundant informstion which is necessary for knowledge to take place
decreases. Becsuss of increased intervention of symbolic processes in
concrete operational thought, less udununt cues wers reported to be
necessary. Oprosing evidence to this coatention has been offered by
Bruner, Goodnow, and Austin vho reported redumiancy as bheing built inte

the established langusge system.l4 A comparison along the second

12H¢ins Werner, Comperstive Psychology of Mental Development
(lew York: Science Editions, Imc., 1948), p. 3225,

13Jesn Pisget and A. Morf, "Les isopormorphismes partiels eatre
les structures logiques et les structures perceptives.” 1Ian J. 8. Brumer
and others, logique et percption, Xtudies d'spistemo o genstigue,
Vol. 6, Paris: Presses Universitaire, pp. in

Children: Research Based on PiL 's s ods. Irving Sigel and Framk
per [} t, » nston, Inc., 1968), pp. 478~479,
147, Bruner, J. Goodnow, snd G. Austin, A Study in Thinking (New

York: John Wiley and Soms, Inec., 1936), pp. 11-15,
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dimension of selectivity indicated that concrete operastionsl thought is
able to tolerate more irrelevant information without damage to the out-
come than is possible with pre-operational thought. Thirdly, a compari-
son alcong the dimension of coatiguity was made indicating that concrete
operational thought is able to integrate material over greater spatial

and temporal distances than is trus for pre-operational thought,lS

Conservation
A major attainment of the concrete operational period was
reported to be the onset of coussrvation,l6 The structures of conser-
vation are governed by the laws of logic, rather than by perceptusl
grouping.l? Flavell defined conservation as:
e o o the cognition that certain properties (quantity, number,
length, etc.) remain invarisnt (are conserved) in the face of cer-
tain transformations (displacing objects or object parts in space,
sectioning an object into pieces, changing its shape, etc.)18
Plaget further identified conservation ss being in a state of
mobile equilibrium, The distinguishing charscteristic is that percep-
tion is decentered in a systematic manner, and that thinking based on
mobile equilibrium, co-ordinates all the different viewpoints in a

system of objective reciprocities."1®

15%ohlwill, op. cit., pp. 98-103,

165een Piaget, m%ot Intelligence (Totowa, New Jersey:
Littlefield, Adsms and Co,, 1 , Pp. 139-140,

l7psaget sand Inhelder, op. cit., pp. 97-98,

18p1avell, op. cit., p. 245.

1950an Piaget, .P_'L‘“.‘.’!g of Intelligence (Totowa, New Jersey:
Littlefield, Adams and Co., 19668), p. 142,
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Stages of conservation. The onset of conservation has been

identified, not as appearing in an all-or-nothing fashiom, but with
intermittent periods of presence and absence. Initially, conservation
has been seen as being expressed with rare frequency, ultimately being
generalised to more situations and appearing with greater frequency.

The equilibration of cognitive actions, which makes conservation pos~
sible, has been divided into four steps: (1) perception is able to
center upon only one aspect of a problem or object, (3) centering occurs
on more than one aspect of the problem or object, but the centerings are
isolated and not coordinated, (3) different aspects of the problem or
object are heterogenecusly centered and decentered, and (4) successive
decentralized transformations occour, decentering being achieved in a

coordinated manner,20

The four steps of equilibration of cognitive actions have been
used to explain three functional stages which describe the onset of
conservation. The functional stages which describe the onset of coaser-
vation are listed below: (1) the stage of no comservation in which no
coordinated decentering occurs (steps 1 and 2), (2) the stage of transi-
tory conservation in which the appearance of coordinated decentering 1is
intermittent (step 3), and (3) the stage of conservation in which

thinking is governed by successive decentralisations (step 4),21

Conservation of quantity. Conservation of quantity is one

dimension of total congervation, In quantity conservation thought is

20r1gvell, op. cit., pp. 346-247,

2lypia., p. 299.
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concerned with exsmining relationships regarding the physical structures
of objects. VWithia gquantity conservation, three aspects of quantity
have been defined: mass, weight, and volume comservation. Conservation
of these three aspects are reported to occur at different age levels and
in sn invariant sequence, Conservation of mass is reported to occur
before the onset of weight conservation, which is followed by conser-
vation of volume.22 Verification has been offered by Elkind,23
Koositra,? 1ovell,%% and Smedslund.?® Hyde reported from her findings
that the invariant order was not a necessity since conservation of

weight was expressed without expression of mass conservation.2?

23211m14., p. 22.

Bpavid Elkind, "Children's Discovery of the Conservation of
Mass, Weight, and Volume: Piaget Replication Study II,” The Journal of
Genetic Psychology, 1961, 98, 325.

24y, Koositra, "Developmental Trends in the Attainment of Con-
servation, Transivity, and Relativism in the Ontogenetic Foundations,”
(unpublished Doctoral dissertation, Wayne State University, 1963), cited
by lrving 8igel, A. Roeper, and Frank Hooper, "A Training Procedure for
Acquisition of Piaget's Conservation of Quantity: A Pilot Study and Its
Replication,” Logical Thinking in Children: Research Based om Piaget's
Theory, eds. Irving Sigel snd Prank Hooper (New York: Holt, Rinehart and
Winston, Inc., 1968), p. 308,

25K, Lovell, The Growth of Basic Mathematical and Scientific
Concepts in Children (New York: Philosophical Library, 1961), pp. 59-74.

2Jan Smedslund, "The Acquisition of Conservation of Substance
and Weight: I. Introduction,” Logical Thinking in Children: Research
Based on Pisget's Theory, eds. Irving Sigel and Frank Hooper (Rew York:
Holt, Rinehart and Winston, Inc., 1968), pp. 265-276.

27p, M. Hyde, "An Investigation of Piaget's Theories of Devel-
opment of the Concept of Mumber,” (unpublished Doctoral dissertation,
University of london, 1959), cited by J. H, Flavell, Developmental

Psychology of Jean Piaget (Princeton: Van Norstrand Company, Inc.,
1963), p. 387,
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Pisget referred to the comservation of mass, weight, and volume
within quantity consarvation zs a horizontal decalage because of the

repetition which takes place withim a single periocd of development.38

Age at onset. The literature has indicated little variance in
results supporting the invariance of the order of scquisition, however,
more variance has bheen shown in the age of onset of the stages. Initial
findings reported by Piaget found the age of mass, weight and volume
conservation to be s follows: (1) conservation of mass occurred sround
the ages of seven to sight, (2) oconservation of weight occurred at
approximately ages nine to ten, and (3) volume conservation occurred at
approximately age tvelve.2® Some researchers have indicated that the
ages presentad by Plsget are lower than ages their studies have sup-
portod_. lovell and Olgivie have supported initial findings of sge of
conservation,30 though studies by ElkindSl and Usgiris32 have found sges
to be greater than Pisget reported. Upgiris sttributed the variance to
different testing procedures and scoring criteria used by various

researchers.33 lovell and Olgivie attributed variance in volume

2Briavell, op. cit., p. 22.

29jean Piasget, m of Intol ligence (Totowa, New Jersey:
Littlefield, Adams and Co., 1988), p. 3.

30K. Lovell and E, Olgivie, "A Study of the Conservatiom of
Substance in Junior School Childrenm,” _l:gp.cu Thinking in Childrea:
Research Based on Piasget's Theory, eds. Irving Sigel and Frank Hooper
(Mew York: Holt, Rinshart and Winston, Ine.. 1968), pp. 19-30.

3lgixind, op. cit., p. 226.
S3usgiris, op. cit., pp. 831-841.

331bia., p. 838.



conservation to different types of volume situations and indicated
that no single test is sufficient to measure the broad category of

volume conservation, 34

The Expression of Conservation

The literature has revealed that testing procedures have been
devised to indicate presence or absence of conservation in the thought
process, Testing for the presence of mass, weight, and volume conserva-
tion has generally beem accomplished by preseanting the subject with two
objects to compare and answer gquestions about. After physical alters-
tion of the object's shape, the experimenter asks the subject questions
to elicit answers indicating presence or absence of coaservation,

Procedures have generally required the subject to respond
verbally to guestions in order to demonstrate the status of conserva-
tion, This requirement of the child to be sble to verbally comstruct
answers to indicate presence of conservation in the thought process has
been the object of criticism.3% Amother criticism of testing procedures
used in detection and measuremeant of conservation has dealt with the

types of objects used in the testing procedures .36

Verbel expression and conservation. Evidence has been reported

that a reliability gap exists between the verbal expression of conserva-

tion, as measured on Piagetian tests, and the existence of conservation

34x. Lovell and k. Olgivie, "The Growth of the Coacept of Volume
in Junior School Childrea,” cal Thinking ia Childrem: Research Based
on Piaget's Theory, eds. Irviag Sigel and Frank Nooper (Wew York: Molt,
Rinehart and Winston, Inc,, 1968), pp. 30-82.

35r1avell, op. cit., p. 434,

36ysgiris, op. cit., p. 838,
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in the thinking process. Pisget indicated that there was a difference
between the plane of action and the verbal plane. A child could conduct
his behavior expressing the presemce of conservation, yet if he were
asked to express his position verbally, he was unable to appropriately
respond, These findings were most prevalent in the concrete operational
period,37 Perhaps conservation is present in the thought process long
before it is expressed on Piagetian tests.

The role of vocabulary in influsncing success on conservation
tasks has been stressed by many researchers. In a study of quantity
conservation, Berko and Brown pointed out the correlation hetween knowl~
odge of vocabulary and performance on conservation tasks .38 Gruen
supported this by reporting that training in the use of terms before the
administration of connrnti.‘on tasks improved conservation scores.3®

Wohlwill and Lowe indicated the advantage of using mon-verbal
techniques., They introduced procedures which developed conservation in
the thinking of the child and reported these changes to be detected by
non-verbal procedures, but not detected by standard verbsl methods.40

Charlesworth presented a third method for testing presence of

congservation. Subjects were presented visual inconsistencies and the

37Jean Piaget, Judgment snd Reasoning in the Child (Totowa, New
Jersey: Littlefield, Adams and Co., 1969), p. 214.

383, Berko and R. Brown, "Psycholinguistic Research Methods,"
Handbook of Resesrch Methods in Child Development, ed. P, H. Mussen
(New York: John Wiley and Soms, inc., 1960), pp. 536-837.

39Gerald Gruen, "Experieuces Affecting the Development of Number
Conservation in Children,” Child Development, 1965, 38 (4), 977-879,

407, wohlwill and R. lowe, "'Experimental Analysis of the Devel-
opment of Conservation of Number,” Child Development, 1962, 33 (1),
164-165,




presence of couservation was determined from the degree of startle
expressed. Conservers and non-conservers reacted differeatly to

visual inconsistencies.fl

Stimilus quality of objects used. Research methods used in

testing for quantity conservation have generally presented the subject
with two obhjects for comparison. Imoonsistent results in sge of oaset
of comservation have resulted from the variance in objects used by
different researchers.

One major consistent error has beea sttributed to the use of
continuous versus discoutinuous chjects. Swedslund found that discon-~
tinuous objects, as illustrated by blocks, were comserved at a signifi-
cantly esrlier age than comtinwous objects, like clay.43

Another approach was taken by Usgiris who examimed physical
stimulus qualities of both coutimucus and discomtinuous objects,
Because certain typss of comtimvous and discontinuous objects elicited
expressions of conservatioa, while others did not, Umgiris concluded
that certain types of objects were easier to conserve than others 43

Studies vhich have exmmined dependence of conservation sxpres-
sion upom stimulus quality of the ohjects used in the testing procedure
have given concern only to physical stimulus qualities of the objects.

There has been s lack of studies exammining the role of affective

41y, Charlesworth, "Development and Assessment of Cognitive
Structures,” Plaget Rediscoversd (A report of the confersuce om cegni-~
tive studies and curriculum development), R. Ripple and N. Rockcastle
(eds.), Cornell University and University of Califormia, 1964, 85-91.

42gnedslund, op. cit., pp, 265-276.

4ysgiris, op. cit., p. 838,
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stimulus gualities of the objects on expresszion of conservation. No
studies heve examined the role between affective involvement with the
objects used in the testing procedure and the differential expressions
of conservation deriving from that condition. Also, studies have been
lacking with regard to possible variance in conservation expression
between males and femalea, It is to these points that the present study

directa itaself.



Chapter 3
PROCRIXIRE

Review of related literature has indicated that quantity con-
servation has gensrally besn examined using testing procedures which
moasure mnass, weight and volume conservation separately. Detection and
moasurement of quantity conservation has been sccomplished by testing
its three constituent aspects.

Procedures testing for mass, weight and volume conservation have
been similar in numerous studies. The subject is supplied with two
objects sbout which he must visuslly compare and answer questions., The
presence of conservation in the subject's thought process is determined
from his answers. If the sxperimenter wishes to test for mass conserva-
tion he will ask the subject to compare the amount of substance in the
two objects. If conservation of weight is being examined, the experi-
menter asks the subject to compare the two object's weight. Finally,
if conservation of volume is being tested, the experimenter asks the
subject to compare the volume occupled by the two objects.

The present study amployed a method of detecting, measuring, and
evaluating conservation of mass, weight and volume similar to that used
by Elkindl in his replication study of Piaget's work in quantity conser-

vation, The basic method was extended to exanmine the effects of the

lpavid Elkind, "Children's Discovery of the Conservation of
Mass, Weight, and Volume: Piaget Replication Study II," The Journal of
Genetic Psychology, 1961, 98, 219-227,

a2
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experimentally introduced condition of temporary ownership of one of the
two compared objects on the smount of expressed conservation concerning
those objects. The present procedure further divided ths subject group
into gender groups to examine possible differential effects of the

experimental condition upon males and females,

Subjects

The third grade classes from Butcher Children's School in
Emporis, Kansas and Madison Elementary School in Madison, Kansas partic-
ipated in the present study. A total of fifty-five children, thirty~
three males and twenty-two females took part in the study.

Hereafter, in this chapter, these subjects will bs referred to

as S8 and the experimenter as E.

Group Assignment

The 8s were divided into four groups according to the following
procedure: (1) the Ss were initiaslly divided according to gender,
(2) both gender groups were further divided into two equal or near equal
experimental and control groups, establishing the final four groups,
Division of the gender groups was accomplished by random assign-
ment. Assigmment took place for each school separately. The Ss trom
Butcher Children's School were assigned to groups and tested first. The

8s from Madison Elementary School were tested later.

Assignaent of Tasks

Of the four groups, one male and one femsle group was assigned
to the experimental condition (Task B), while the remaining male and

female groups were assigned to the countrol condition (Task A).
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All four groups were alsc given an initial task (Task E) immedi-
ately preceeding their other assigned task. The scores from Task E were
anslysed to determine if randomization had provided groups similar in
initial conservation expression,

The number of 88 in the assigned groups is presented below:

Experimental Control
Group Group
(Task B) (Task A) Total
Males 17 16 33
Females 11 11 22
Total a8 27 855

Description of Tasks

Three tasks were presented to the Ss, Task E, Task A, and Task
B, The control group was presented Task E followed immediately by Task
A while the sxperimental group was presentod Task E immediately followed
by Task B,

Testing occurred in the afternoons of all days of the school
wveek, Each § was taken from his room by the E and brought to another
room in which they could be isolated from others., The S was seated
directly across the table from the E., Every S was tested individually
with individual testing sessions ranging from ten to fifteen minutes,
in all cases the 8 vas presented Task E followed immediately by the
other assigned task, Each task included the measurement of mass,
weight, and volume conservation., Thrwe questions were asked concerning
esch aspect of quantity conservation: prediction, judgment, and

explanation questions,



Task E, Two round masses of white clay, each six owuces im
weight, were placed side by side in front of the 5. The distance
between the two masses wvas approximstely six inches. The £ was ini-
tially asked if the two balls contained the same amounts of clay. If
the S was not satisfied that the balls coatained equal amounts, he was
allowed to add or subtract clay until he believed the amounts to be
ogual, The 8§ was then asked if the smount of clay would still be equal
12 one ball were to be rolled out to form a bot dog. (See APPEMDIX A
for questions). This gquestion represented the prediction question.
The ball of clay positioned on the 8's right was rolled out by B to
form the shape of a hot dog approximately six inches im length, The 8
was again asked if there was still the same smounts of clay ia the hot
dog a8 in the ball (judgment guestion). After the S responded he was
asked why that was so (explamation guestion). The hot dog was themn
rolled back into the origimal shape. During the task the E recorded
the responses of the 8. This procedure measured the expression of
conservation of mass.

Veight conservatien was measured using & similar procedure with
questions referring to the weight rather than to the smoumt of clay.

Conservation of volume employsd a similar procedure. A clear
plastic rectangular box with the dimension of 12 x 6} x 3} inches was
Placed over the two nasses of clay. Questions were asked concerning

the room the clay occupied inside the box.

Task A. A similar procedure was used in Task A as in Task K,
with the exception ¢f the use of green and blue clay instead of white
clay. The blue clay was comsistently placed on the right of the greea
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nass, as the 8 viewed it. The blus clay was rolled out to form the hot
dog, the green remaining in the shape of a ball, Questioms were altered
to refer to the ocolors of clay. (See APPENDIX B for questions).

Jask B. The procedure used in Task B was similar to that of
Task A except the 8 was given temporary ownership of the green ball of
clay at the begimning of the task. This was sccomplished by a verbal
statement by X (ses APPENDIX C for statement and questions) followed by
E handing the green clay to the 8. Questions in this task contained
possessive adjectives when reference was made to the 8°'s clay.

Task R is similar to testing procedures commonly used in mass,
weight, and volume conservatiom testiag., It was preseated to all s
initially to determine if the groups formed by randomimatioan procedures
differed in comservation ability. Task A presented to the ocontrol group
differed from Task E only in that it used blus and green clay instesd
of white clay. The sxperimental group wes presented Task B which was
identical to Task A with the excsption of experimental procedures which
established the condition of temporary ownership of the green mass of
clay. The conditions included: (1) the E initially told the 8 that
the green clay would beloag to him and the clay was handed to the 8;
(2) questions used in the testiag procedure used possessive adjectives

to refer to the 8's clay.

Rvalustioa of Responses

Evaluation of 8°'s responses by the E was done in acoordance to

the system of evalustion used by Elkind.2 rFor the prediotion and

ag1xind, loc. cit,
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Judgment questiocns, if the 8 imdicated that the clay remained unchanged
along the dimeasions meagured (mass, weight, or volums), a point wes
recorded indicating the presence of expressed coaservation. If the 8
insisted that the clay had changed aloag the dimension measured, mno
points were receyrded, indicating that coaservatioa had not heen
expressed. In the explanation question, if the § said that changing
the shape wvithout sddition or subtraction of clay did mot alter the
dimension under comsiderstion, a point was recorded indicating that
conservation had been expressed. Similarly, no poiats were givem for
a respoase vhich did not include the above criteria.

There were a possible nine points on each task; three points
for mass, thres points for weight, and three points for volume conser-
vation. #Scores could range from serc (indicating no expressed coanser-
vation) to nine (indicating full expression of gquantity conservation).
Each 8§ earned two conservation scores, one on Task X and one on the

other assigned task.



Chapter 4
RESULTS

Analysis of results was scoomplished usimg the procedure showa
by Wilson which analysmes variance of distribution-free data. This
mothod was used dus to the lack of normality of the score distribution.l

Analysis was initially performed on Task E scores of the four
subject groups. Using the median as the score of central tendency, the
chi~square valus vas used to determine if the scores of any group
differed asignificantly from each other. The median conservatioa scores

of the four groups on Tssk X are presented below:

Experimeatal Control
Groups Groups
Nales 8.6 8.8
Femslen 5.8 5.5

Analysis of Task E socores imdicated that the four groups formed
by randomisation did not differ significantly in the smount of initial
expression of quantity conservation (X (%=.32; df = 3; +p >+80). Conse-
quently, it can be assumed that all groups began ths study at an equal
level of conservation.

Analysis of Task A and Task B scores was performed using the

ssne procedure to test the previously stated hypotheses. The median

1x, V. Wilson, "A Distribution-Free Test of Analysis of Variance
Nypothesis,” Psychological Bulletin, Vel. 563, No. 1, 1986, 96-101.




conservation scores of the four groups oan Task A snd Task B are pre~

sented below:

Experimsutal Control

Groups Groups

(Task B) (Task A)
Males 8.3 8.7
Femalos 8.5 5.9

Table 1, below, shows the results of the analysis of variance of
Task A and Task B. According to the .08 level of significance previ-
ously stated, the results were as follows: (1) there was no significast
difference in conservation scores dus to the experimental condition of
temporery ownership; (2) there was no significant differsnce in conser-
vation scores between male and female subjects; (3) the effects of
temporary ownership on the expression of conservation did not signifi-

cantly differ between male and female subjects.

Table 1

Summary of Anslysis of Variance
of Task A and Task B

Source of Degrees of Chi~square P
variance 1resdom value
Gender 1 .11
Ownership 3 3.08 .08
Interaction 3 07

(Gender x Ownership)

Total 3 3.33




Chapter §

CONCLUSIONS, RECOMMENDATIONS, AND SUMMARY

Conclusions and recommendations from the present study are

presented Iollowed by the summary.

CONCIZSIONS AND RECOMMENDATIONS

It vas concluded that increased sffective involvement, as intro-
duced by the experimental condition of temporary ownership, did not
affect the smount of expressed quantity conservation at the .05 level of
significance. Also, teaporary owpership did not have differential
effects on males and females with moderately developed quantity conser-
vation. However, since it was shown that the expression of conservation
was inhibited as a result of temporary ownership at the .08 level of
significance, in the thinking of this writer, further study of the rela-
tionship between conservation and affective involvement is needed. In
gddition, three observations wvere noted which were not directly involved
in bypothesis testing.

The first observation concerned the subject's performance on the
two tasks given to him., The possibility arcvse that learniung effects
from having done Task E first oould influence performance on the second
teask. Comparing the medians, oaly the coatrol groups performed better
on their second task (Task A). The scores of the experimental group on
their second task (Task B) remained the same or deteriorated. A possi-
ble explanation for this occcurance might be included in Wohlwill's term

30
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of selectivity.l Comceptusl thought 1s able to tolerate more irrelevant
data without damage to the product than is true with perceptual theught.
Specifically, since quantity conservation was either moderately or
tentatively established im the thought processes of the subjects, learn-
ing effects were interfered with by the introduction of the irrelevant
condition of temporary ownership. PFurther research could profitably
exsmine the learning effects which occur between comservation tasks in
which controlled amounts of irrelevast data are introduced. For exam-
ple, the hypothesis could be mfod that children with sarly or meder-
ately established conservation would show decreassd conceptual expres~
sion with an incresse of irrelevant information,

The second observation was that most of the effects dus to
temporary ownershiy occurred st the level of weight comservation. Chil-
dren at the age level used in the study generally have mass comservation
well established in the thought processes and are not deceived by
perceptusl or affectional inconsistencies. Volume conservation, com~
versely, is generslly poorly established and children are often fooled
by perceptusl inconsistencies. With an absence of volume conservation
expression in the control groups, the use of the experimental groups
oould not add to the identification of differemtial affects. That is,
vi.t children do not display volume conservation imitially, further
deterioration cannot be measured. Weight conservation is not as well
established as mass conservation, but more established than volume

conservation, This status of being moderately established, or in a

1Joachin F. Wehlwill, “"Frem Perception to Inference: A Dimension

of Cognitive Development,"” % of the m“t‘ for the Research im
Child MIO&. ode, W, . ’ 3, 27 (2), .
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transitory condition, allows for it to be most affected by the experi-
msntal condition. Research invelving children at differeat levels of
conservation development could test this coatention,

A third observation was made concerning the experimental group's
answers to the explanation question, "Why is that?" Here the subject
reasoned vhy he arrived at the conclusion he did concerning the compared
objects. On the volume conssrvaticon task, subjects in both ths comtrol
and experimental groups ressoned most often that the hot dog took up
nore room becsuse it was now longer. However, the experimental group
more often included that the hot dog was longer but theirs (the ball of
clay) was higher. Apperently the factor of ownership forced a compen-
sating remark concerning their clay slong another dimsmsion, Although
this situation forced the subject to exsmine different dimensions of the
object (deceanter), it did mot lead to a conceptusl comclusioa. This
agrees with literature vhich indicates that decentering must be syste-
satic and originate from the subject's insistence to produce conservatioa,

The present study revealed two aresas in vhich recommsndatioans
are made.

The first recommendation is made concerning the degree to which
the procedure of temporary ownership was able to increase atfective
involvement., It was sssumed that the presentation of Task B would pre-
duce greater affective involvement than the control conditiom of Task A,
There were 2o procedurea to confirm this sssumption, nor were there any
procedures to confirm the homogemeity of the affective involvement
throughout the group. It is recommended for further studies of this
type that procedures be standardised which caan, with a certain degree
of confidence, produce incressed group affective imvolvement, Also,
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methods should be studied which would allow the experimentser to measure
the degzee of affective involvement of the individual within the group.
With refinement along this dimension, it would be possible to preseat
tasks which result in incremented affective involvemsnt. Determination
could be made if tbhere is an optimum level of affective imvolvement st
which comcept learning and concept expression may most effectively occur,

The second recommendation is made with regards to rstionale for
group division. The present sty divided the groups according to
gonder to examine possible differsztial effects of the experimental
condition o3 males’ and females' expression of quantity comservation.
It is recommsaded that future subject groups be divided according to
personality traits instead of sccording to gender. Certain personality
traits aight contribute to an overall manner of reacting to the experi-
mental condition more than gender contributions., There is no overall
"male” or "femsle' manner of resction to temporary ownership, but there
posaibly could be identifiable manners based upon personality traits or
profiles. Research could determine in this way which coaditions and
degrees of affective involvement are most efficient for comcept learning

and expression among individuals with differing personality profiles.

Review of litersture indicated that pre-operstional thimking
develops into concrete operational thinking with the omnset of conserva-
tion, Comservatioa describes thought processes based upon concepts,
rather than on percepts. Methods of testing for indications of quaatity
conservation (mass, weight, and volume) have relied heavily upon the

child®’s ability to express himself verbally. FProcedures have generally
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denanded that the child compare two objests and snswer certaia gquestions
about the ebhjects. Variance in results has besn sttributed to the phys-
ical stimulus qualities of the ohjects. Nowever, a0 literature was
reported that examined the affective stimulus quality of the objects
and its effect upon the expression of comservation. The preseat study
was conducted to examine the sffects of increased affective involvement
in the task, as imtroduced through the experimental conditioa of tempo-
rary ownership of one of the two compared objects, on the sxpressioa of
conservation concerning those objects. It further sxamined differemtisl
eoffects of this condition o= males and females with moderately developed
qQuantity conservationm,

Fitty-five third graders wvere givem standard mass, weight and
volume conservatioa tasks. Half of the subjects (coatrol groups) were
given the standard tasks 2 second time. The remaining subjects
(experimentsl groups) were given an identical set of tasks except that
the experimental variable of tsmporary ownership was introduced.

Findings were as follows: (1) though the imtroduction of
temporary omership did not affect the expression of coaservatioa at
the predicted .08 level, a significance level of .08 was obtained;

(2) male and female subjects did not differ in expressed conservatioa
ability; and (3) the effect of temporary ownership was not sigaificantly
different betwesn males and females.

It was concluded that temporary ownership ianterfered vwith the
expressioa of conservatioa to s moderate degree. This needs to be taken
into acosumt and could explaia some variance in results on traditiounsl

Pisgetian tasks which have not controlled it as a variable.



Recommendations for further study focused on (1) the preseata-
tion of tasks in which affective involvement may be systematiocally
varied and the correlation exsmined betwesn the amount of interference
and the degree of involvement preseant; and (8) the division of subject
groups acoording to persomality verisbles to sxamine the relatioanship

betwesn personality traits and smoumt of conservation iaterferemee.
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APPENDIX A

Questions Asked on Task R
I. Conservation of Mass

A. If I roll one of the balls out to make a hot dog, will there
still be a8 much clay in the ball as in the hot dog? Will each
still have the same amoumnt of clay? (prediction question)

B. Is there still as much clay in the bot dog a» in the ball? Do
they still have the same amount of clay or does one now have
more clay? (Judgmemt question)

C. WVhy is that? (explanation question)

1I. Conmervation of Veight

A, If I roll one of the balls out to maks a hot dog, will there
atill be ss much weight in the ball as in the hot dog? Will
each still weigh the same? (predictioan question)

B. Is there still as much weight in the hot dog as iz the ball? Do
they still have the same smsount of weight or does ons now weigh
more? (Judgment questiocn)

C. Why is that? (explanation gquestion)

III. Conservation of Volume

A. If I roll ane of the balls out to mske a hot dog, will 1t still
take up the same smount of room inside the box ss the ball? Will
they still take up the same amount of room? (prediction question)

B. Does the hot dog still take up the same amount of room inside

the box or does one now take up more room? (Judgment gquestion)
C. Why is that? (explanation question)
40



APPENDIX B

Questions Asked On Task A
1. Comservation of lase

A, I1 T roll the blue clay out to make a blue hot dog, will there
Sstill be as much clay in it s in the green ball? Will esch
still have the same amount of clay? (prediction question)

B. Is there still as much blue clay as green clay or does one now
have more clay? (judgment question)

C. Wy 18 that? (explanation question)

1I. Conservation of Weight

A, If I roll the blue clay out to maks a blue hot dog, will there
still be as much weight in it as in the greem clay? Will they
both still weigh the same? (prediction gquestion)

B. Is there still as much weight in the blue clay as inr the greem
clay or does one now weigh more? (judgment question)

C. Vhy is that? (explamatioa question)

III. Comservation of Volume

A. If 1 roll the blus clay out to make a blus hot dog, will it
still tske up the same amount of room inside the box as the
‘gresa clay? (prediction question)

B. Does the blue clay still take up the same amount of room inside
ths box as the gresn clay or does ons nov take up more ivol?
(Judgnent question)

C. Why is that? (explanation question)
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APPENDIX C

Initisl Statement And Questions Asked Ou Task B
I. Initial Statement
This time I want to give you sowe green clay to play with, Here is
your green clay to play with while we're here. I would like you to
take your green clay and compare it with this blue clay over here,
Would you like to do that?
I1. Questions Asked on Task B
A, Couservation of Mass
1. I I roll the blue clay out to make a blue hot dog, will there
still be a8 much clay in it as in your green clay? Will they
both still have the same amount of clay? (predictioa questiom)
2. Is there still as much clay in the blue hot dog ss in your
green clay or does ons have more clay? (judgment question)
3. Wiy 1s that? (explanstion question)
B. Conservation of Weight
1, If I roll the blue clay out to make a blue bot dog, will it
8till have the same weight as your green clay? Will they both
still have the same weight? (prediction guestion)
2. Is there still as much weight in the blus hot dog as in your
green clay or does one now weigh more? (judgment question)
S. Why is that? (explanation question)

C., Comservation of Volume
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1. If I roll the blue clay out to make a blus hot dog, will it
still take up as much room inside the box as your greea clay?
(prediction question)
2. Does the blue clay still take up the same amount of room
inside the box as your green clay or does one now take more
room? (Judgment question)

3, Why is that? (explanation question)



