
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

All Graduate Theses and Dissertations Graduate Studies 

5-1969 

Retention of Conservation Acquired by Instructional Methods, Retention of Conservation Acquired by Instructional Methods, 

Eight Months After Termination of Instruction Eight Months After Termination of Instruction 

Wenden W. Waite 
Utah State University 

Follow this and additional works at: https://digitalcommons.usu.edu/etd 

 Part of the Educational Psychology Commons, and the Psychology Commons 

Recommended Citation Recommended Citation 
Waite, Wenden W., "Retention of Conservation Acquired by Instructional Methods, Eight Months After 
Termination of Instruction" (1969). All Graduate Theses and Dissertations. 5637. 
https://digitalcommons.usu.edu/etd/5637 

This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/etd
https://digitalcommons.usu.edu/gradstudies
https://digitalcommons.usu.edu/etd?utm_source=digitalcommons.usu.edu%2Fetd%2F5637&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/798?utm_source=digitalcommons.usu.edu%2Fetd%2F5637&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/404?utm_source=digitalcommons.usu.edu%2Fetd%2F5637&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/etd/5637?utm_source=digitalcommons.usu.edu%2Fetd%2F5637&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/


RETENTION OF CONSERVATION ACQUIRED BY INSTRUCTIONAL METHODS, 

Appr oved: 

EIGHT MONTHS AFTER TERMINATION OF INSTRUCTION 

by 

Wenden W. Waite 

A thesis submitted in partial fulfillment 
of the r e quirements for the degree 

of 

MASTERS OF SCIENCE 

in 

Psychology 

UTAH STATE UNIVERSITY 
Logan, Utah 



ACKNOWLEDGMENTS 

I wish to express my sincere gratitude to everyone who contri

buted assistance in preparing this thesis. Those I wish to 

ack nowledge include, Dr. Heber C. Sharp, chairman of the Masters 

committee for his advice, guidance and encouragement. Also to 

Dr. David R. Stone and Dr. Keith Checketts, committe members for 

the ir time and helpful suggestions; the principle and f ac ulty of 

Ellis Elementa r y Sch ool of Logan, Utah and to Dr. Richard C. 

Sweet l and for his advice and assistance in laying the ground 

work for this study. A special thanks is expressed to my wife, 

Laura, for the encouragement, patience and hours of assistance 

in preparing th e results. 

Wenden W. Waite 

ii 



iii 

TABLE OF CONTENTS 

page 

ACKNOWLEDGMEN'rs ii 

LIST OF TABLES iv 

ABSTRACT v 

Chapter 

I. INTRODUCTION 1 

II. STATEMENT OF PROBLEM 3 

III. REVIEW OF LITERATURE 7 

IV. RESEARCH DESIGN 17 

Procedures 17 

Method 17 
Data 20 
Method of evaluation 20 

Objectives . 23 
Null hypothesis 24 

v. RESULTS OF FINDINGS 25 

VI. DISCUSSION 31 

VIII . SUMMARY 36 

LITERATURE CITED. 38 

APPENDIX 40 

VITA. 43 



iv 

LIST OF TABLES 

Table Pages 

1. Comparison of scores of four different groups of students 
from kindergarten to third grade 26 

2. Comparison of groups kindergarten through third grade for 
all grades 26 

3. Comparison of scores of four different groups of students 
in kindergarten 27 

4. Comparison of scores of four different groups of students 
in grade one 27 

5. Comparison of scores of four different groups of students 
in grade two 28 

6. Comparison of scores of four different groups of students 
in grade three 28 

7. Comparison of groups within kindergarten 29 

8. Comparison of groups within grade one 29 

9. Comparison of groups within grade two 29 

10. Comparison of groups within grade three 30 



ABSTRACT 

Retention of Conservation Acquired by Instructional Methods, 

Eight Months After Termination of Instruction 

by 

Wenden W. Waite, Master of Science 

Utah State University, 1969 

Major Professor: Dr. Heber C. Sharp 
Department: Psychology 

This study a ttempted to determine if subjects that had been in-

structed in the principle of conservation, maintained conservation 

after termination of instructions. Using subjects from kindergarten 

to third grade that had received instructions by use of both concrete 

example and mental imagery methods. Those S's that received in-

structions were compared with S's that had received no instruction s. 

A test of conservation was administered to a total of 96 S's 

approximate ly eight months after termination of instru ctions to de-

termine if the scores receiv ed on a test of those students that had 

received instructions exceeded those S's that had not received in-

str uctions. 

A statistica l ana lysis of the data indicated that instructions 

were of no value to kindergarten or first grade students , but that 

second grade students showed a significant improvement in their 

ability to conserve after receiving instructions and the third 

grade group achieved the competence on test performance as their 
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peers that had exceeded them before instructions were given. The 

results thus would indicate that instructions could be valuable 

in acquiring conservation if the S's have reached a certain crono

logical or maturational level in his development. 

(49 pages) 
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CHAPTER I 

:WTRODUCTION 

Man has always been concerned about understanding and predicting 

human behavior . The ancient Greeks speculated on the nature of the 

human mind. In the seventeenth century, philosophers first purposed a 

realistic inquiring attitude of the mind . Finally, in 1879 Wilhelm 

Wundt established the first psychological laboratory in Germany 

(Kagan and Havemann, 1968). The time, from the first inquiry of the 

Greeks to Wundts first experimental approach to psychology, r8quired 

many years for the emergence of psychology as a science . Since this 

time, great advancements have been made in the field of psychology. 

Great men such as Wundt, Galton, James, Watson, Thorndike and 

Darwin , to give tribute to a few, have left their names and contri

butions in the field of psychology. The effects of these great men 

have not only contributed to the field of psychology, but have spread 

to other areas. 

It is still premature to place any of today's psychologists in 

the company of Wundt , Galton, James, Watson and the other great 

psychologists , but if one could hypothesis, Je an Piaget might very 

well be one among the greatest . Baldwin (1968, p. 171) revered 

Piaget as, "The century's most prolific writer and theorist on the 

development of the child . " Sigel and Hooper (1968, p . 2) introduce 

Piaget by stating, "No other investigator has produced as encompassing 

and exposition within a deve l opmenta l framework of the acquisition of 



cognitive structures ." John H. Flavell compliments Piaget by saying : 

... he has given us more information ... abou t inte l
lectual development th an anyone else has. Wbat Piaget has 
done is to show us that our mundane and commonplace axioms 
in the most basic realms of human experience--space, time, 
causa lit y and so--exist and have aximoat i c status only at 
the end of a complex and highly interesting evolution, not 
at the onset ... it will become increasingly hazardous 
for anyone planning research in the area to ignore his 
work •.. (Fl ave ll, 1963b, pp. 245 -248). 
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Great men l ike Piaget not only contribute to th eir field with their 

work, but they a l so open up many new aven ues for others to follow. Such 

is the case with this study. The organization of this study will be 

presented in six parts : 

1. The Introduction: To give tribute to Piaget's work and set 

the outline of the organization of the study. 

2. Statement of Prob l em: To include the study in question and 

the steps leading to the origin of the study. 

3. Review of Literature: Consisting of a general review of 

Piaget's theories of conservation and the related studies in this area 

conducted by those other than Piaget. 

4 . Research Design: A description of the plan for the study 

to include the procedures followed, by the objectives and hypothesis. 

5. Results of Findings: The results of statistical findings. 

6. Discussion: An interpretation of the findings and implica-

tions for future studies. 

7. Summary and Conclusion: A brief summary and concluding 

remarks concer ning the study. 



CHAPTER II 

STATEMENT OF PROBLEM 
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Countless studies and years of research have been conducted in the 

field of education in an attempt to better define good teaching methods 

and how a teacher might be most effectiv e in his teaching. Much praise 

and encouragement is given when a scientific breakthrough or new 

di sc overy is made. Often overlooked, however, are the hours of pre 

paration an d research which have contributed to the development of the 

grea t scientist's thinking capacity or who motivated the individu a l to 

such heights of ac hievement. 

J ames , Thorndike, Ebbinghaus, Pavlov, Hull, Watson, Tolman and 

Skinner, to give tribute to but a few, have contributed to the investi

gation of how org anisms, including men, l earn . Effective le arning is 

a very comple x process which involve s many f ac tors. Fr ands en (1967) 

lists seven f ac tors th at are important in providing struct ur a l l ear n ing 

of gene ral verb a l- abs tr ac t reasoning and problem solving skills. In 

ad dition to structural l earning, there is incidental l earning. Either 

may effect past or future learning positively or negativel y . These are 

but a few of th e problems involved with the complexity of l earning and 

may be one reason why it is so difficult to i so l ate the problems a 

human organism has in his development and his learning. 

Jean Piag et , a Swiss psychologist, i s one of the most co lorful 

individuals of our day in the field of learning. His work, with th e 

development of children and how this development rel ates to l earning, 

has contributed greatly to the field of psychology and education. 
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Based on very thorough and scientific observations, Piaget bas purposed 

four distinct, but chronologically successiv~ models of intelligence. 

The four developmental stages purposed by Piaget are: \1) The sensory 

motor period, which starts at birth and continues to about age two. 

(2) The preoperational thought period, which begins at about age two and 

continues to about age seven. (3) The concrete operational period, 

which begins at about age seven and continues to about age eleven. 

(4) The formal operational period, which begins at about age eleven 

and continues to adulthood (Ripple and Rockcastle, 196~). 

The follow-up work of Piaget's four development stages, bas been 

substantiated by Smedslund (1961), Sargent and Stafford (1965), Ripple 

and Rockcastle (1964), Inhelder (1966) snd others. The aim of Piaget 

and his followers was to trace the development of intelligence as it 

comes to deal with increasingly more complex problems or to deal with 

simple problems in an increasingly more efficient way. One of the 

major steps involved in the development process is called conservation. 

This process, consisting of moving from part to whole learning and 

from self-centered to society centered thinking, is according to Piaget, 

acquired by the "majority" of individuals somewhere between the pre

operational and concrete operational periods at about age seven. 

Piaget is said to have remarked that, whenever Americans are 

told of a process, one of the first questions is "How can you accelerate 

it'?" (Almy, 1966, p. 42) Piaget does not say that good pedagogy 

cannot aid the child's mental structure, but sees little sense in 

intensive, specific training of a task. His feeling is that no 

learning of significance will occur. Even though a response may be 

learned it will have little or no value on their general level of 



understanding (Ripple and Rockcastle, 1964). Piaget (1964) also cau-

tioned that the ultimate test to determine if a child is conserving or 

not is determined by the duration and generalization of the concept. 

Piaget's idea on accelerating instructions is also upheld by others. 

Taken as a whole, the experimental studies that have at
tempted to accelerate the understanding of conservation 
in young children who were clearly nonconservers have 
been rather unsuccessful. On the other hand, they do 
reveal the complexity of the cognitive processes that 
are involved in the concept. (Almy, 1966, p. 42) 

Wohlwill and Lowe (1962) and Zimles (1963) also concluded th at 

training had no effect on the acquisition of conservation. These 

studies and more have sustained Piaget's position reference to 

acceleration of conservation via instructional method, but these 

views are questioned by others. 

Beilin and Franklin (1962) and Lovell and Ogilive (1960) in 

their studies differ with Piaget in that they believe instruction 

can contribute significantly in acquiring conservation. Smedslund 

(1961) and Sweetland (1968) have proposed accelerating c onservation 

through instruction . Richards (1968) concluded that conservation 

can be taught to the mentally retarded. Sweetland taught students 

in the Ellis Elementary School of Logan, Utah, and concluded that the 

students were able to acquire the principle of conservation when 

taught by two different methods, i.e., concrete example and mental 

imagery methods. 

Thorough review of the literature has failed to reveal any study 

which has a ttempted to compare or show that conservation acquired 

through different methods of instructions is as complete as con-

servation acquired through "natural" development; furthermore, no 

5 



evidence bas been found of any studies attempting to test the effects 

of instruction upon conservation following any considerable period of 

time when instruction was not given. 

Piaget (Rippl e and Rockcastle, 1964), in talking of learning of 

structures , states that learning is subordinal to development and if 

operational structures are taught the y should be able , as those 

acq uired "natural l y", to answer three questions: ( 1) "Is this 

learning l asting?" ( 2 ) "How much generalization is possible?" 

(3) "In the case of each learning experience what was the operational 

level of the subject before the experience and what more complex 

structures has their learning succeeded in achieving?" 

It therefore seems logical to assume that if acce l eration of 

conservation is proposed, it shou l d have some follow-up that could 

a ttempt to answer the three preceeding questions . The purpose of 

thi s study was to locate a study which had attempted acceleration of 

conservation through instruction and then test it later (8 months in 

this study). And to determine if it was lasting, had gener a lized to 

other areas and compare the operation a l level of conservation with 

p eer s who ha d a cquired conservation naturally. 
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CHAPTER III 

REVIEW OF LITERATURE 

William James in 1890 wrote, "to the infant, sight, sound, touch 

and pain form probably one unanalyzed bloom of confusion" (Tuddenham, 

1966, p. 490). Today we can go further and describe in some detail 

how this "bloom of confusion" of an infant becomes the world of a 

child. Objects, space, time and ca usality become coherent organi

zations. We owe a great de a l of this understanding to Piaget an d his 

ana lysis of childhood development. 

For many years, Piaget ' s work was almost unkown in th e United 

States . Piaget's first significant work with child development was 

published in 1921. About 10 years later, a flurry of interest ap

peared in the United States, but it was not until about 1955 that 

Piaget's theory was actively studied in the United States . 

There are many different appro ac hes that might be tak en in 

explaining Piaget ' s theory. I have selected to approach it from a 

developmental standpoint and include the vocabulary terms used by 

Piaget in the approp riate developmental stages. There is no general 

agreement on the number of s tages us ed to define Piaget's theories. 

For example, Berlyne (1951) and Maier (1965) t a lk of five stages: 

(1) the sensory motor stage; (2) the preconceptual stage; (3) the 

intuitive thought stage; (4) the concrete operations stage; and 

(5) the forma l operations stage. 

Segi l and Hooper (1968) and Dodwell (1963) includes the intuitive 
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thought stage with the preoperational thought stage and define s four 

periods of cognitive development: (1) the sensory -motor pe riod; ( 2 ) 

the properationa l thought pe riod; (3) the concrete operati ons pe riod; 

and ( 4 ) the formal oper a tion a l period. 

Piaget , himself, in his most recent visit to the United States 

in Mar ch 1964 to Cornell University, spoke of four stages of cognitive 

development (Ripple and Rockcastle, 1964): ( 1) the sensory motor or 

pre -v erba l stage; (2) the preop eration a l stage; ( 3) concre te opera

tions stag e; and (4) formal or hypoth e tic-d eductiv e operations stage . 

Flavell (1 963a ), in his analys is of Piaget ' s theory pre sents 

only three stages of cognitive de ve lo pment : (1) th e pe ri od of se nsor y 

motor inte llig ence; (2) the period of preparation for an , organiz a tion 

of concrete operations; and (3) the period of formal operations. In 

reviewing Piage t' s theory of cog niti ve development the wri ter wi ll 

follow the fo ur peri od s as outlined by Piaget himself at Corne ll in 

March 1964 (Ri pp l e and Rockcastle, 1964 ). 

The review of th e four stages outlined by Piaget (Ri pp l e and 

Rockcastle, 1964 ) wil l be synop ti c and wi ll in no way attempt to 

discuss the deve lo pment of a chi ld in detai l. The purpose of the 

general review is merely to acquaint the reader with a general 

theory of child development as out l ined by Piage t. 

Before any overview of Piaget's th eory can be discussed, there 

are some terms which must be defined. The terms requiring definition 

at this p oi nt include: schema, assim il ation , accommodat ion, and ego 

centrism. A sch ema is an "a ctive process" (Fl avell, 1963a, p. 56) 

or a "psychological unit of behavior" (Maier, 1965 , p . 96 ) . The 

schema in man paral l els the bio lo gical s tructur e viewpoint necessary 
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in animals for their survival. The identity of structures at each 

age level and how they adapt to environmental demands and how in turn 

they effect the environment are functions of the schema. For example, 

by walk ing, a childs able to obtain goa ls otherwise un attainable . 

This new schema also a llows the child access to new goals that he 

would not have otherwise had (Baldwin, 1968). A schema generally 

includes a variety of acts under different circumstance~ not just a 

specific response to a specific stimuli. In summary, Flavell (1963a) 

states , the schema refers to a class of total acts, acts distinct 

from one another yet sharing common features. 

Assimi lation is two or more schemas, which have developed in

dependently then unite to form a new pattern . It is somewhat 

akin to the process of generalization and discrimination. Accommo

dation is another ,adaptation process that a llo ws the organism to 

become able to manage situations that are at first too difficult 

(Baldwin, 1968). Accommodation requires new activities to change 

old ones and could be equated to the process of differentiation. 

Piaget uses the term egocentrism widly. It is used to denote 

that state in infancy an d early childhood in which the child sees 

reality in only one persective- -his <Dwn : swt;etland, 1968). Reality 

for the egocentric mind is destorted , l acks dimension and tends to 

be flat (Piaget, 1952). 

The first state of development explained by Piaget is the 

sensory motor or preverbal stage . This stage begins at birth and 

continues until the child reaches 18 to 24 months. This stage 

involves a great deal of change in growth and development of a child 

and is thus divided into six addi tio nal sub-periods to more adequately 
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cover the development that occurs during the first two years of life 

(Piaget, 1952; Flavell, 1963a; Baldwin , 1968). 

10 

The first subphase of this period is from birth to about 1 month 

and is called the reflexive stage. Reflex meaning a rigid, predic

table response. The first reflexive response in the infant is sucking 

(Piaget, 1952). In this stage, Flavell (1963a) sees the absence of 

intelligent behavior and sees assimilation and accommodation as un

differentiated. 

Out of the reflexive stage, the child grows into the primary 

c ircular response stage, lasting until about the fourth month. An 

example of a circular response is thumbsucking. This is an adapt a 

tion beyond the reflex or basic schema to accommodate new experien ces 

into the environment . This process causes the infant to repeat re

sponses even though they may be non-intentional and form basic habit s 

(Maier, 1965). The secondary circular reaction phase covers the 

periods from 4 to 8 months. This subphase sees the child beginnin g t o 

make i ntention a l adaptations. This stage se ems to occur when a de si r e 

for gr atification preceedes the act. It also ext ends beyond the chil d 

h imself to his environment. It is a ctually th e fir s t re a l exp l oration 

of t he ou tside world (Fl ave ll, 1963a). 

Subs t age four, 8 to 12 months, is called the coord i na t i on of 

s eco nda r y schema and it ' s app li cat i on to n ew si t ua t i on s . During 

t bi s pha se the ch ild begins t o utilize familiar scheme s a s a mean s 

t o an end. He now can execute old behavior patterns in ne w s itu a 

t ion s . 

Substage five, the t erti ary circular reaction stage, l as ting 

f rom 12 to 18 months, sees the child discovering ne w "mean sc he ma." 



This occurs after the child has established his mode of .operation. 

The behavior pattern differs from the means to an end in sub-

stage four in that coordination of two schemas now appear in place 

of separate schemas themselves. This substage finds the child ad-

justing to his environment through trial and error. In substage 

six, 18 to 24 months, invention of new means evolve through active 

participation in mental combinations. This stage resembles substage 

five, but is unique in that in substage five new solutions were ob-

tained through overt trial and error. Substage six sees internali-

zation of solutions by covert means. Piaget refers to this as 

"symbolic images" (Flavell, 1963a, p. 120). To summarize the sen-

sory -motor period of development with it's six substages Baldwin 

(1968, p. 220) states: 

At first his behavior is limited to those reflexes 
with which he is born, although even those are modified 
and expanded through experience. Then he begins to ac
quire new schemas that are extensions of these reflex 
patterns but have new end results. By Stage 3 he can 
acquire completely new behavior patterns which occur 
accidently in the course of random movement and repro
duce or prolong an external event. In Stage 4, the 
child becomes capable of genuinly intentional activities 
and can put together sets of schemas in a means-end re
lationship using bis schemas much more freely and flexibly, 
and in a more mobile manner. Stage 5 is marked by tbe 
appearance of intentional variation of behavior to pro
duce new behavior; and finally Stage 6 is characterized 
by the possiblity of mental representation. 

The second period of development, according to Piaget, is the 

preoperational thought period beginning at about two years and con-

tinuing to about the seventh year. During this period the child 

begins to develop the "symbolic functions" that enable him to apply 

past experiences to his present situations. He also forms classes of 

of objects like dogs and cats which are grouped as animals. Although 

11 



these generalizations are made, he cannot assimilate from past ex

perience (Morgan and King, 1966). 

Conceptualizations prevent decentering from occuring as much as 

it did in the previous period (sensory-motor). During the period of 

preoperationa l thought the child develops "mental imagery." This is 

referred to by Baldwin (1968) as the first step in cognitive repre

sentation. This initates a variety of representative schemas, some 

because of verbal development, while others remain somewhat sub

jective and symbolic. The development of concepts occurs in a 

piecemeal fashion and oscillates between logical coherent struc

tures and concrete intuitive stages. A good example of this is 

12 

shewn when a child is presented with identifying the amount of beans 

placed in a concealed glass . This is done by showing a child two 

piles of beans with an equal number of beans in each pile. The child 

then watches while a bean is placed in a jar he can see and beans from 

the opposite pile are placed in a jar screened from his sight. The 

second jar, not visible, is of different dimensions (either taller 

and thinner or shorter and fatter). A child in the preoperational 

stage of development will answer that both containers have an equal 

number of beans in them as long as he can't see them both, but will 

change his mind if the containers are made visible again; because 

he sees the taller thinner container as having more beans because 

they are higher (Bruner, 1964) . The older child or the adult 

does not care how the beans look in the new container. The rele-

vant data are in the original equa l ity and in the transference. The 

older child is ab le to evaluate all relevant data and is not handi

capped in seeing only one dimension of the problem as is the 
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preoperational child. 

Piaget believes that the preoperational child is revealing the 

lack of reversibility in his schema when he fails the invari ance 

problem. The child does not realize that the beans can be transferred 

back into their original pile (Baldwin, 1968). 

The third period to evolve is the concrete operations period 

appearing at about age 7 and lasting until about age 11. In this 

stage the first operations appear, but they operate on objects and 

cannot be hypothesized verbally. 

One very important part of Piaget's work, which this study will 

deal with, is the acquisition of conservation by using instructional 

methods . Conservation is the acquisition of structures that seem 

to follow from a developmental process. It becomes established in 

about 50 percent of the children bet ween the preoperational and 

concrete operational periods. It is a process which bridges the gap 

between the two periods and occurs at about age 7. Prior to age 7, 

if the average child is shown two balls of clay of the same mass 

and watc hes whi le one is distorted into a sausage shape, he will 

answer that the sausage now has less clay in it because it is thinner 

or there is more clay in the sausage because it is longer. The non

conserving chi ld sees only one dimension and the image of the dimen

sion he sees takes presidence over his reasoning ability. This is 

the same deficient process mentioned earlier with the beans. A 

"conserver," on the other hand, considers all dimensions in the 

plane and can reason th a t the mass of clay remains unchanged when 

it's shape is distorted (Berlyne, 1951). The "conserver" has a 

more effective approach to problem so l ving because he can conceive 



and perceive a more complex problem cor rectly because he is able to 

conceptualize the revers a l process. He has obtained reversibilty. 

This suggests acceleration of acquiring the principle of con servat ion 

would enable more complete, or earlier completion, of more effective 

problem solving methods. This would be possible because the child 

would have more structures in operation to utilize in solving 

problems. 

In addition to the difference that exists in reversibility, the 

difference between the concrete operational and pre-operational 

stages is, that tbe child in the concrete operations stage bas 

acquired not only representational thought but bas developed well 

defined cognitive systems which the child in the preoperational 

stage lacks. This is exemplified in tbe process of conservation. 

If the child can integrate all of the rules of grouping into a 

congn itive structure, then the child ca n tolerate and integrate an 

increasingly complex number of points of view. In the concrete 

opera tions stage , he can achieve conservation , become less ego

centric , and even become somewhat lo gica l. By decreasing cen

tration and gaining in the ability of abstraction, the child be

comes capable of utilizing more symbolic manipulations in his envi

ronment . 

One of the significant aspects of concrete operations is to be 

discovered in the term "operations" itself. An operation is achieved 

when ,a ... level of cognitive sophistication is reached. Oper

at ions signify that the child is cognitively functioning in closely 

knit mental totalities; structure bas been achieved and regulate s 

or balances assimilation and accommodation (Sweetland, 1968). 
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Berlyne (1 951), and Maier (1965) suggest several major charac

teristics of cognition during this phase of development. One, the 

"awareness of reversibility" is gradually achieved. This allows the 

child to return to the starting point of a mental operation. 

Two, equilibration now pervades his mental functioning, where, 

15 

in the past, the child was dominated by assimilation or accommodation, 

he is now capable of considering alternate solutions to a problem 

without the necessity of committing himself to anyone (Flavell, 1963a). 

Tbird, the cbild becomes aware of the logi c of conservation, 

the order of conservation is mass (7 to 8 years ), weight ( 9 to 10 

years) and vo lu me (11 to 12 years) (Sigel and Hooper, 1968). 

Fourth, the child's concept of time, prior to the concrete 

operations stage, limited to "before" is now expanded. He now not 

only considers before and after, but develops the concept of past, 

present and future. 

In summary, the period of concrete operations is the time in 

which a child acq uires an understanding of a variety of groupings 

dea ling with observations of concrete events present in the environ

ment (Baldwin, 1968). 

The period of formal operations, beginning at about age 11 

and continuing to age 15, is the period in whicb tbe child reaches 

bis full adult intelligence in all areas of mental functionin g. He 

ca n engage in abstract thinking, which extends the realms of reality 

beyond those things visible. The child can now consider many idea s 

without being committed to anyone and has entered the re a l m of intel

le ctua l maturity. The child can now reason on hypothesis. He is 



capable of constructing preoperational logic and not just the 

operations of classes, relations and numbers (Ripple and Rockcastle, 

1964). 
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Method 

CHAPTER IV 

RESEARCH DESIGN 

Procedures 

The population for this study was drawn from kindergarten, 

first, second and third grade students from the Ellis Elementary 

School in Logan, Utah. From this population a sample of 96 students 

was used that bad previously been ass igned to four different groups 

(Sweetland, 1968). 
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1. Groups 1 an d 2 consisted of 30 and 34 students, r espec ti vely, 

a total of 64 students. The subjects for these two groups were r an

domly assigned from a group of 26 st udents, 16 from each grade, kinder

garten, first, second , and third grades. The parameters for these 

two groups consisted of scores of three or less from a total of 12 

questions in conservation adminis t ered by Sweetland. This score 

constitu ted a failure and defined the populat ion from which Group s 

1 and 2 were assigned . These two groups of students from each grade 

received instructions in conservation by t wo different mentods, i.e., 

concre te example (Grou p 1) and mental imagery (Group 2 ). 

2 . Group 3 consisted of 14 s tudents; 3 from grade one, 4 from 

grade two and 8 from grade three , wbo were eliminated from the teaching 

study because they had acquired conservation through natural deve

lopment prior to Sweetland's study and instructions on conservation. 

Their assig nment to Group 3 was determined by passing a pretest ad-



ministered by Sweetland. A score of 9 or more from a total of 12 

questions constituted a pass. 

3, Group 4 consisted of 18 non-conserving students; 8 from 

kindergarten, 4 from grade one, 5 from grade two and 1 from grade 

three, who had failed the pretest and were not randomly assigned 

to an instructional group. The total of 96 students included in the 

study is 6 less than the original number of 102 due to moves away 

from the school during the year. 

The data for the analysis of varianc~ ,were compiled from the 

scores received on a test of conservation. These scores were 
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analyzed together as a group, all grades , and between each grade 

separately . The test was administered on four different days, and 

followed a similiar method established by Sweet land (1968). Testing 

was conducted in a teacher's workroom and a small storage room, both 

of which were well suited for test administration. All doors were 

closed so that no outsiders could observe the subjects being tested. 

The testing was conducted individually and administered by the author. 

Each subject was seated at the end of a table, size 3 feet x 7 feet, 

and the examiner was seated adjacent to the subject. Materials 

used in the t est were arranged in a chai r next to the examiner and 

out of the view of the subject. 

There was no time limit placed on testing: the examiner was 

cautious not to require any subject to answer the problems presented 

before he was ready. The average time for each pretest was twelve 

minutes . 

The examiner recorded the scores given by the subject, out of 

view of the subject. For each question correctly answered , the 



subject received one point No points were given for incorrect 

anwers 

The nature of the test will be described subsequently. One 

grade was tested each day with the order of testing being third, 

first, second and kindergarten in that order , This was the same 

order used by Sweetland (1968) when he administered his t est eight 

months earlier. All students were tested by the author and all 

tests were admin ister ed before the auth or had knowledge of which 

group each subject was assigned . This provided an unbiased test. 

The test administe r ed consisted of 10 questions on conservation. 

Each test required from 10 to 15 minutes to administer, thus re

quiring 4 to 5 days to perform the testing. The test was con 

structed by the author utilizing standard conservation problems 

as outlined in Ripple and Rockcastle (1964) (see appendix ). 

A different test than th e one utilized by Sweetland (1968) was 

used to establish an adequate ceiling for second and third grades . 

This was considered necessary because of the time lapse in the 

two tests. When this study was conducte~ the average second and 

third grade student was over 7 ye ars of age. This is the point 

when 50 percent of the children acqui re conservation "natural l y_." 

so two more difficult questions were used to help establish the 

ceiling level. 

Groups 3 and 4 served as control groups for this st udy. 

Group 3 consisted of the subjects from each grade with the ex

ception of kindergarten that passed the pretest administerd by 

Sweetland (1968) and Group 4 is the grou p from each grade, with 

the exception of the third grade, that failed the pretest 
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administered by Sweetland (1968) and were not randomly assigned to one 

of the instructional groups. 

The comparison of all four groups should answer at least two 

questions related to this study: Are the groups that received in

structions, Group 1 and Group 2, now after an eight -month period, 

conserving as wel l as the group which was conserving prior to the 

instructiona l period, Group 3, and which received no instructions 

on conservation? Has the group which failed Sweetland's pretest 

and received no instructions in conservation , Group 4, (Sweet l and, 

1968) gained, over an eight-month period, as much in their ability 

to conserve as the group that received instructions in conservation, 

Group 1 and Group 2? 

Data 

The questions on the examination included questions of both 

concrete example and mental imagery. That is question analyzing the 

problem with concrete objects such as water and clay which the sub 

ject cou ld manipulate and watch as the questions were asked ( concrete 

example ) and questions requiring the subject to visulize mentally 

th e transforma tions of materia l s (mental imagery). The questions 

ware interchanged , so the concrete example questions and menta l 

imagery questions were i~terspensed. The results of the test were 

scored in percent correct and analysis of variance was conducted 

to determine the relationship between groups. 

Method of evaluation 

Each question was marked either correct or incorrect, out of 



the sight of the subject to prevent any effect that might occur from 

feedback. 

Question 1, was presented concretely and repeated imagerally 

in Question 7, The subject was shown two glasses of equal size and 

the examiner said, "Watch what I do," then filled the two glasses 

with equal amounts of water and as ked, "Where is there more water?" 

This question, "Where is there more?" was asked throughout the test 

because it required the subject to make a statement without guessing, 

since this question required the subject to respond that neither had 

more water. If the correct response was not obtained, the student 

was corrected until it was certain that he understood they were the 

same. Then. the contents were poured in.to d ifferen.t size containers. 

One approximately twice as bigh as the other and the tall container 

was about one-third as large in diameter as the other. The subject 

was then asked, "Now where is there more water, or are they the 

same?" 
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When this question was presented as Question 7 in imagerial form, 

the examiner said to the subject, "I want you to imagine two glasses 

the same size, then a glass taller and thinner than the two and one 

shorter." Then using his finger to indicate sizes, the examiner 

described the containers, the rest of the question was followed 

talking through the problem. 

Question 2 was presented imagerially and repeated concretely 

in Question 6. The examiner began by saying 1 "I want you to imagine 

two big balls of clay the same size. A_nd two little balls of clay 

the same size, show me how big they are. Now I'll masb this little 

ball into the big ball and the oth er little ball into the other big 
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ball. Which ball now has the most clay in it, or are they the same?" 

Wben the question was presented concretel~ the examiner began by 

saying, "I have two big balls that are just the same size and two 

little balls that are just the same size . Watch what I do." The 

examiner then mashes each of the little ba ll s into tbe big balls and 

askes, "Which ball now has the most clay in it, or are they the same?" 

Question 3 was presented concretely and repeated imageria l ly 

in Question 9. The subject was shown two sheets of paper of equal 

size, 3 x 36 inches and asked, "Where is there more paper?" (Assures 

S knows they are the same) Then continues by saying, "Watch what I do." 

The examiner then folds one paper in five folds and replaces it by the 

other paper and asks, "Where is there more paper: or are they the same?" 

Wben the question was presented imagerially in Question 9, the 

examiner said to the subject, "I want you to imagine two sheets of 

paper tbe same size." Then using his fingers to outline the size 

the examiner preceeded through th e rest of the problem talking through 

the ques tion. Question 4 was presented as a paper and pencil test 

(see appendix) and was one of the questions used to establish the 

ceili ng for the test. The instructions given were to present the 

subject with a copy of the diagram and say, "See these two roads are 

both one mile long, one is straight and the other is crooked, it goes 

through the mountains. I am going to travel along this road which is 

crooked and goes through the mountains and then you travel along your 

road exactly the same distance as I do." Tbe examiner then made a 

mark at the end of the upper diagram and then handed the pencil to 

the subject so he could mark his response. 

Question 5 was presented imagerially and repeated concretely 



in Question 10. The examiner began by saying, "I want you to ima

gine two rows of peppermints the same length with the same number 

of peppermints in each row (five); show me where they are on the 

table. Now, if I take two from the middle of this row and place 
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them on the end of the row which row will have the most peppermints, 

or are they the same?" When the question was presented concretely the 

examiner proceeded using actual peppermints and ommitting, "I want 

you to imagine," from the instructions. 

Question 8 was presented concretely and used as one of the 

two questions used to establish a ceiling in this test. The sub

ject was shown two strings of equal length (approximately 3 feet 

long) and two small toy race cars, one red and one blue. The 

subject was then told, "These two cars are going to travel down 

these two roads. This car (the red one) starts here, approximately 

half way down the 3 foot string, and this one (the blue one) starts 

here, near the end of the 3 foot string." The cars were then both 

advanced almost to the end of the strings with the red car approxi

mately one car length ahead of the blue car. This resulted in the 

blue car moving almost twice the distance of the red car. The sub

ject was then asked, "Which car went the fartherest?" 

Objectives 

The objectives of this study were: (1) To determine if the 

principle of conservation can be acquired by instructional method 

and if so, will this conservation be maintained after termination 

of instruction for approximately eight months. Also, to determine 

if students receiving instructions in conservation eight months 



previously are presently conserving a s well as students who have 

acquired the principle of conservation by the natural developmental 

process as determined by pre-test scores , and did not receive in

structions in conservation. (2) To determine if students receiving 

instructions in conservation eight months previously are presently 

conserving significantly more than subjec ts who were equal to them, 
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as measured by a pre-test eight months pr eviously) but did not receive 

instructions in conservation. 

Null Hypothesis 

There wil l be no significant difference in test scores within 

each grade between the concrete example (c) Group 1, mental imagery 

(I) Group 2 , pass (P) Group 3, or fail (F) Group 4. 

The purpose for this chapter was to outline procedures including 

a description of the test instrument used and brief comments con 

cerning the methods and procedures of t e.sting. This was followed 

by the objectives of the study and the hypothesis that was tested. 



CHAPTER V 

RESULTS OF FINDINGS 

This section deals with the statistica l analysis of the null 

hypothesis obtained for the study from test scores, on a test of 

conservation designed and administered by tbe author. The results 

were analyzed at the computer center at Utah State University. 

Although this study attempted to answer only one hypothesis, 

there were severa l dimensions that bad to be measured in order to 

satisfactorily answer the question posed in tbe hypothesis. As 

mentioned before, tbe students tested were previously shown to 

have improved in their ability to conserve, as measured by pretest 

and p osttest scores, 2514 percent after receiving instructions on 

the principle of conservation (Sweetl and, 1968). 

The hypothesis for this study was designed to evah,ate the 

sign ificance of this increase, eight months after termination of 

the instructions. Table l compares the scores obtained by four 

different groups of students in the El lis Elementary School of 

Logan, Utah. Groups 1 and 2 consisted of those students who 

showed a 2514 percent in crease due to teaching conservational 

materials by Sweetland (1968). Groups 3 and 4 received no in

structions and were either conserving (Group 3) or not conserving 

(Group 4 ) at the time Groups l and 2 received instructions. 

The results of Table 1 are a compiled score of a ll groups at 

different age levels and was included to show relationships be-

tween all ~roups. 
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Table 1. Comparison of scores of four different groups of students 
from kindergarten to third grade 

Groups Number 

All groups 96 
Group 1 30 
Group 2 34 
Group 3 14 
Group 4 18 

Mean sc ore 

56.94 
62.55 
60.29 
78.00 
19.41 

Standard 
deviation 

27. 6 
33.8 
37 .1 
23.0 
23.8 

Table 2 is an analysis of variance of the four differ en t groups 

combined. 

Table 2. Comparison of groups kindergarten through third grade for 
all grades 

Source of variance df 

Groups 3 

Error 90 

** Significant at 1 percent level. 

MS 

10762.28 

1051. 8;:-

F 

12.3** 
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The results of this analysis of variance shows a significant dif-

ference in groups at the 1 percent le ve l. Further analysis of th is 

significance will be explained later in the ana l ysis by grade level. 

In the further ana l ysis by grade level, we see the results from 

Table 3 through Tab l e 6 presenting th e scores obtained by the four 



different groups assigned by Sweetland (1968). 

Table 3. Comparison of scores of four different groups of students 
in kindergarten 

Groups Number 

All groups 24 
Group 1 7 
Group 2 9 
Group 3 oa 
Group 4 8 

Mean score 

19.17 
27.14 
16.67 

15.00 

Standard 
deviation 

19.8 
26.2 
26.5 

20.0 

aThere wer e no kindergarten students who passed the pretest 
given by Sweetland. 

Table 4. Comparison of sco re s of four different groups of students 
in grade one 

Groups Number 

All groups 23 
Group 1 8 
Group 2 8 
Gro up 3 3 
Group 4 4 

Mean score 

56.09 
53.65 
62.50 
62.50 
36.67 

Standard 
deviation 

38.1 
38.4 
39.5 
34.o 
46.2 
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•rable 5. Comparison of scores of four different groups of students 
in grade two 

Groups Number 

All groups 25 
Group 1 8 
Group 2 8 
Group 3 4 
Group 4 5 

Mean score 

68.40 
83.75 
71,50 
82.50 
18.00 

Standard 
deviation 

30.7 
12.0 
23.8 
17.0 
14. 8 

Table 6. Comparison of scores of four different groups of students 
in grade three 

Groups 

All groups 
Group 1 
Group 2 
Group 3 
Group 4 

Number 

23 
7 
9 
7 
oa 

Mean score 

85.65 
86.43 
85.29 
84.29 

Standard 
deviation 

19.20 
7. 6 
7. 2 

16.0 

a'°There was only one student in the third grade that failed 
Sweetland 's pretest that was not included in Groups 1 and 2. 
Due to this fact, Group 4 was not included at this grade level. 

The hypothesis stated was that there would be no significant 

difference in the four groups tested as determined by their scores 

on a test of conservation. Tables 7 through 8 present a further 

breakdown of Table 2 and summarize the analysis of variance between 

the four different groups within each grade level as defined in this 

study . 
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Table 7. Comparison of groups within kindergarten 

Source of variance 

Groups 

Error 

df 

2 

18 

MS 

317.2119 

658.2422 

Table 8 . Comparison of groups within grade one 

Source of variance 

Groups 

Error 

df 

3 

17 

MS 

825.7268 

1490.678 

Table 9 . Comparison of groups within grade two 

Source of variance 

Groups 

Error 

df 

3 

17 

**Significant at 1 percent level. 

MS 

5409.746 

352.9446 

29 

F 

<l 

F 

£.. 1 

F 

15.3** 



Tab l e 10. Comparison of groups within grade three 

Sour ce of variance 

Groups 

Error 

df 

2 

17 

MS 

1.864651 

95.78442 

30 

F 

<. l 

An analysis of the precedin g dat a sh ows th at th e null hypoth esis 

can be rejected since there was a significan t difference at the 1 

percent level in the groups at gra de two. The results indicate 

tbat th e group which did not receive instructions in conservation 

and were not conserving at th e time (Grou p 4) fell behind t he oth er 

tbree groups on scores obtained on a test in conse rvation. This 

would suggest that t he instructions received by Groups 1 and 2 

did have an eff ect on students in the second grade in obtaining 

the princip le of conse rvation. 



CHAPTER VI. 

DISCUSSION 

The results obt ained from this study follow one aspect of the 

development of the child as defined by Piaget . Sweetland (1968), 

in his dissertation, recommended that a fol l ow-up study be carried 

out to determine how lasting conservation is when acquired by in

structional methods. This recommendation was made because, to my 

knowledge, there was no such data of this type available. Sweetland 

recommended retesting from 15 to 30 days after termination of 

instruction. This study went well beyond this time period to ex

tend to approximately 180 days after Sweetland completed his work. 

Recoginizing the factors df history and maturation that may effect 

the test results over this period of time, it was control l ed for 

by the random assignment made to the different groups used in the 

study. 

The test results obtained for each of the four grades involv ed 

ar e consistent with Piaget's findings as far as the acquisition of 

con servation by children is concerned. Piaget states (Ripple and 

Roc kcastle, 1964) that where a question is said to be solved by a 

sev en-year-old, one-half of the six-year-olds can solve it, and 

one-third of the five-year-olds can solve it. This could be con

sidereo analagous to the percentages of scores in the different 

grades, i.e.: 

The mean percent of kindergarten subjects was 19.16. 
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The mean percent of first grade subjects was 56.08. 

The mean percent of second grade subjects was 68.08. 

The mean percent of third grade subjects was 85.65. 

The results show a progressive increase in the acquisition 

of conservation of different age levels and varies from 19.16 at 

kindergarten to 85.65 at third grade. The statistical results of 

this study reveal no significant sex difference in abi lity to 

conserve. Furthermore, when Sweetland gave instructions on con

servation to this group of subjects, he used two different methods 

of instruction. Group 1 was instructed using the concrete example 

methods and Group 2 received instructions by the imagerial method. 

'I.'here was no significant difference between these t·..io instructional 

methods. 

In kindergarten, all three groups used failed Sweetland's pre

test and approximately eight months later there was no difference 

in th e two groups which received instruction and a group that re

ceive d no instructions in conservation. This would tend to confirm 

Piage t's hypothesis that children are about seven -year s -old before 

they begin to conserve, and teaching has little effect on the in

divid ual prior to this age. The child at kindergarten, Piaget 

would say, is lacking in either one or all of the following elements 

necessa ry for learning: maturation, experience, social transaction 

or equilibration. He may learn a correct way of responding to test 

items but does not actually conserve (Ripple and Rockcastle, 1964). 

The first grade students showed no significant difference in 

groups tested, but the mean scores of the groups were more varied 

than the kindergarten students. 
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The second grade students showed the greatest variation in 

group scores and this variation was statistically significant at the 

1 percent level. This suggests that students in the second grade of 

the Ellis Elementary School of Logan, Utah, did improve from their 

instructions in conservation. This, at first appearance, would be 

inconsistent with Piaget's theory, but a closer and more thorough 

examination might find this to be one of the findings Piaget would 

predict and is the purpose and objective of all good pedagogy. 

This assumption is based on the fact that Piaget would certainly 

say these students should be mature enough, would be capable of 

equilberation and have adequate opportunity for social transaction. 

The instruction provided by Sweetland should then give them enough 

exposure to the fourth requirement, experience, that Piaget mentions 

(Ripple and Rockcastle, 1964). The instruction should have provided 

tbe students in the second and third grades, who were not conserving, 

with a chance for disc overing and confirming some of their hypoth esis 

revelant to conservation. 

The third grade students showed no significant statistical 

diffe rence. This was compared between the two instructional gro ups 

and a pass group (Groups 1, 2 and 3). There was no Group 4 in the 

tbird grade, since only one student failed the pretest at the third 

grade level that was not included in the instructional groups (1 and 

2 ). From this it could be concluded that these students were taught 

conservation or acquired it "naturally" or a combination of the two. 

Table 2 is an analysis of variance of all groups in all grades 

and showed significant results. This is what one might expect since 

there was a significant difference at one grade level (second grade) 
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and the results would tend to be maxiumized because their were no 

pass subjects a t kindergarten and only one fail subject at the third 

grade . 

The test used for this study was constructed by the author. I t 

was decided that a test differing from that used by Sweet land would 

be of more value in analyzing the results of the study since Groups 

1 and 2 had already been exposed to Sweet l and's test on two different 

occasions (pretest and posttest). The new test was constructed and 

administe red to give each group equal opportunity in performing and 

to prevent any responses from being recalled from previ ous tests. 

The questioning technique used was the same method used by Sweetland, 

it consisted of ask ing the subject a directional question such as, 

"Which one now contains more?" This question was asked after the 

subject witnessed a change in the form of the clay or tr ansfer of 

water, etc . This presentation is somewhat misleading, indicating 

falsely that one of the two objects contained more substance than 

the other. This, however, required the subject to make a rejection 

of the one possibility suggested and to formulate an independent 

decision . 'rbis method, in the opinion of the author, provides a 

more accura te measure of the subject's understanding of conservation. 

There are several ways this study could be improved and it 

sho uld be repeated to add reliability to the results obtained in 

this study . The main area for improvemen t could be to increase 

the number for the four different groups at each grade. This would 

be valuable in increasing the externa l validity of the study. This 

could further be increased by using more schools in different areas. 



Variations of this study would be va l uable as research to add more 

results to the scant information in this area. 
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CHAPTER VIII 

SUMMARY 

The purpose of this study was to investigate the possibility 

of accelerating the principle of conservation through instructional 

methods. A group of students from the Ellis Elementary School of 

Logan, Utah, were used as subjects. The group of subjects used had 

been selected previously for a dissertation study by Sweetland 

(1968) and part of the group had received instructions on the prin

ciple of conservation. The question thi s study attempted to 

answer is: "Did the subjects that received instructions from 

Sweet land maintain the improvement they appeared to gain from 

the instructions eight months after the instructions were termi

nated?" The results tend to indicate that the instructions were 

benefic ial if the child had reached a given maturational level. 

The results showed no significant improvement in the groups re

ceiv ing instruction on conservation over groups that had no in

s tru ction in conservation until the second grade. This is con 

sisten t with Piaget 's theory which would indicate about seven or 

ei ght years is the age when the majority of students are conserving. 

The instructions given by Sweetland, on conservation, seemed to 

increase the ability of those who received the instructions when 

they reached the age of about eight years, but prior to this time 

no st atistical significant difference was found. From the results 

obta ined, it may be conc lud ed that the acquisition of conservation 
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depends on more than exposure to this principle through instructional 

method and the four requirements mentioned by Piaget (Rippl e and 

Rockcastle, 1964), i.e., maturation, social transmission, experience 

and equa liberation cannot all be acquired through instructions. A 

child must have a certain sophistication obtained in part by 

maturation in order to conserve. 
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Appendix A 

Test of Conservation 

1. Glasses of different sizes ( conc rete) 

Say, "Watch what I do," then fil l t wo glasses of equal size with 

equa l amounts of water and ask, "Where is there more water? " ( Correct 

the student and assure he understands they are the same.) 'rl1en, pour 

the contents into different size containers and ask, "Now where is 

there more water?" 

2. Clay balls (imagery) 

Say , "I want you to imagine two balls of clay the same size and 

two little balls the same size; show me how big they are. Now, I'll 

mash this little ball with the big ball. Which ball now has the 

most clay in it? This one or this one?" 

3. Paper 3 inches x 3G inches ( concrete ) 

Sh ow two equal sheets of paper and say , "Where is there more 

paper ?" (Assure the subject knows they are the same.) Say, "Wat ch 

wbat I do." Fold one paper in five folds and replace by the ether 

p~.J.per aLd ask "Where is there more paper?" 

4. 'l1he a iagram n_nn (concrete) 

P1·esent the subject with a copy of the diag ram and say, "See 

these two roads are both l mile long, one is straight and the other 

iG LTOokea, it goes through the mountain. I am going to trav el along 

this road which is crooked and goes through the mountains and then 

y(JU travel along your road exactly the same distance as I do." 



5. Peppermints (imagery) 

Say , 11 I want you to imagine two rows of peppermints the same 

length with the same number of peppermints in each, show me wher e 

they are on the table. Now if I take two peppermints from the middl e 

of this row and place them on the end of the row; which row, now, 

has the most peppermints in it?" 

6 . Four balls of clay, two l arge an d two small (concrete) 

Say, "I have two big balls that are just the same size and 

two little that are just the same size. Watch what I do." 

Mash eac h of the little balls into the big balls, and ask , 

"Which ball is now the largest?" 

7. Glasses of different sizes (im agery) 

Used directions as given in # 1 adding , 11 I want you to imagine." 

8. Distance ( concrete ) 

Present the subject with two strings with cars of differ ent 

colors on each , and say, "The se two st rings are ro ads for each 

car. They are going to have a r ace , one car starts her e and th e 

other car starts here. The red ca r goes to here, and the blue car 

goes to here, which car has trave l ed the farth es t?" 

9. Paper fo ld (i magery) 

Same dire ct ions as given in #3 add ing, "I want you to imagine." 

10. Peppermints (concrete) 

42 

Same directions as given in #5 omitting, TfI want you to imagin e. 11 
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