
Modeling conservation of length

Item Type text; Thesis-Reproduction (electronic)

Authors Lanaro, Pamela Zell, 1943-

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 16/05/2023 13:57:58

Link to Item http://hdl.handle.net/10150/555064

http://hdl.handle.net/10150/555064


MODELING CONSERVATION OF LENGTH

by
Pamela Zell Lanaro

A Thesis Submitted to the Faculty of the
DEPARTMENT OF EDUCATIONAL PSYCHOLOGY

In Partial. Fulfillment of the Requirements 
For the Degree of

\
MASTER OF ARTS 

In the Graduate College 
THE UNIVERSITY OF ARIZONA

1 9  7 2



STATEMENT BY AUTHOR

This thesis has been submitted in partial fulfill
ment of requirements for an advanced degree at The 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under rules of 
the Library.

Brief quotations from this thesis are allowable 
without special permission, provided that accurate acknowl
edgment of source is made. Requests for permission for 
extended quotation from or reproduction of this manuscript 
in whole or in part may be granted by the head of the major 
department or the Dean of the Graduate College when in his 
judgment the proposed use of the material is in the inter
ests of scholarship. In all other instances, however, 
permission must be obtained from the author.

SIGNED

APPROVAL BY THESIS DIRECTOR
This thesis has been approved on the date shown below:

^ 5 //- P- 7 ^
B&RR? £/. ZIMMERMAN Date

Associate Professor of 
Educational Psychology



ACKNOWLEDGMENTS

Often research dealing with preschoolers ultimately 
depends on the considerate support of adults that work 
daily with the preschool child. The unsung hero of the pre
schooler has to be the day-care staff, and in particular I 
wish to acknowledge day-care personnel that have helped in 

providing subjects for this study: Jan Anderson at the Child 
Development Center, Maria Lopes'at Menlo Park Day Care,
Edwin Jones at Little Bear School, Susan Lorber at Tucson 
Nursery Schools, Inc., Francis Miller at Associated Students 
of the University of Arizona Day Care, and Eddie Powers at 
Amphitheater Day Care.

Modeling procedures employed on an individual basis 
across twenty-four trials on 42 Ss is, at best, a very 
tedious task. To lend intellectual excitement and deepening 
insights was the role Regine Webster assumed as "model" for 
the study.

My deepest respect and appreciation to Dr. Barry 
Zimmerman who was instrumental in the formulation of this 
study and at each stage of planning he was available for 
lengthy discussion and evaluation. :

For general support and encouragement I thank Dr. 
Ronald Henderson and Dr. Shitala Mishra.



TABLE OF CONTENTS

• Page
LIST OF TABLES  ........ i . . . .... . . .: •. . . . V
LIST OF ILLUSTRATIONS . „ . , . . .  „ . « „ „ vi

ABSTRACT 0 0 0 ® * o « o © © © © © © © © © © © © © © © vii
CHAPTER

I© INTRODUCTION e . . . . . © . . . ©  . 1
Review of the Literature . . . . . . . . . .  2

Conservation Format . . . . . . . . . . .  4
Conservation in Children . . . . . . © . 5
Training of Conservation • „ . . . © . .  7
Modeling in the Training of

Conservation . . © . © © © . . © © . ©. 8
Statement of the Problem © . © © . . . . .  . 10
Hypotheses to be Tested » © © . . . .  . . .  11

II. METHOD 12

Subjects and Experimenters . . © © . . . . .  12
Instrument 12
Scoring . . . .  ' 14
Procedures © © . © © © . © . . ... . . . . . 14

III. RESULTS © . © © © © © © © © © © . © . © . © ;. © . 19

Judgment Only . . © © © © © © . © © © © . . i 20
Judgment Plus Explanation . . . . . . . . .  22
Generalization Phase © © © © © . © © . © . .  23

IV. DISCUSSION © © © . © . . . .  © ■© © . © . . © . . 27
APPENDIX A. CONSERVATION OF LENGTH, FORM A . . . . .  31
APPENDIX B. CONSERVATION OF LENGTH, FORM B © © © © © 37

APPENDIX C. CONSERVATION OF TWO-DIMENSIONAL
SPACE, FORM C © © © . © © © © © © . © © 42

REFERENCES ©© „ . © © © © ©  © © © . . ©  © © © © . © ©  46
iv



LIST OF TABLES

Table ■ • . . Page
1. Means for MVR, MER, and Control Groups

Across Pretest, Posttest, and Retention 
Phases Using Judgment Plus Explanation 

• (J+E) and Judgment Only (J) Criteria ....... 19
2„ Means for Generalization Phases Using 

Judgment (J) and Judgment Plus
Explanation (J+E) Criteria . . . » . . . . . . .24

v



LIST OF ILLUSTRATIONS

Figure .. Page
1. Phase Means for MVR, MERf and Control . « . „ „ .20
2. Phase Means for MER, MVR,■ and Control

3 ^ ^ )  U  P S  o e o e e e o o o o e o e e  a o o e o e  2  6



ABSTRACT

A model's influence on the conserving responses in 
42 four-year-old children was studied. One of two treatment 
groups was exposed to modeling with verbal reasoning (MVR); 
the second group was exposed to modeling with exemplified 

verbal reasoning (MER). Both treatments were administered 
during two brief training sessions. A control group was 
tested on the same experimental task but without being 
exposed to modeling training.

By reference to baseline responses using judgment 
only and judgment plus reason criteria, both treatment 
groups significantly increased their conservation of length 
responses on the posttest measure, and these increases were 
maintained later in the retention test. The MVR and the 
MER groups scored significantly higher than the control 
group on a measure of generalization to two dimensional 
space when a judgment plus explanation criterion was 
employed. The MVR and the MER groups scored marginally 
higher (p < .06) than the control group on the generaliza
tion test when a judgment only criterion was employed. On 

the basis of a judgment plus reason criterion, the MER group 
significantly surpassed the performance of the MVR group on 
posttest and retention.

vii



CHAPTER I

INTRODUCTION

Vicarious learning procedures have proven effective 
in modifying a wide variety of responses. Social learning 
theorists have demonstrated that acquisition of values, 
attitudes, and emotional responses may be learned through 
imitation of a model. Aggression has been shown to increase 
or decrease according to exposure to a model (Bandura, Ross, 
and Ross, 1961, 1963; Lovass, 1961; Mussen and Rutherford, 
1961). Fear may be modified through observational learning 
techniques (Bandura, Grusec, and Menloye, 1967a, 1967b).
Such pro-social behavior as sharing has been instated 
through modeling techniques (Doland and Adelberg, 1967). 
Moral judgment of children (Piaget, 1948) may be changed by 
using models (Bandura and McDonald, 1963).

More recently, conceptual areas have come under 
study by social learning theorists. Rosenthal, Zimmerman, 
and Durning (1970) demonstrated that diverse classes of 
question formation may be instated through model exemplifi

cation. The present study attempts to further pursue this 
new direction of observation learning research.

Within the context of Piaget's cognitive development 
construct, the transition from pre-operational to



. .  ■ V" , "  '-A- • , ' . 2

.concrete-operational stages of intellectual development is 
determined by the presence of conserving responses in the 
child's repertoire.. The training of conservation responses 
at an age earlier than Piaget has hypothesized has called 
into question Piaget's theory of cognitive structure.

Recent innovative programs in elementary education 
have been designed after Piaget's cognitive development 
model. In particular the importance of conservation has 
been singled out as a necessary prerequisite for mathe
matical operations and as an essentially unteachable concept. 
Consequently, these educational programs provide experiences 
for the child to discover for himself the invariance of 
quantity over positional changes in the stimuli. According 
to Piaget (19 58) this occurs about the age of seven or 
eight. Mathematics are suggested to be postponed until that 
time. If, however, conservation may be learned at an earlier 
age, it is important to question this suggestion to delay 
mathematics.

Review of the Literature
On the basis of their clinical observation, Piaget 

and Inhelder (1941) have outlined four stages of cognitive 
development in the child: sensori-motor (birth to 18 months)., 
pre-operational (18 months to 7 years), concrete opera
tional (7 years to 12 years), and formal operational (12 
years to 15 years). At each stage, according to Piaget and
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Inhelder, the child is operating within a particular, 
recognizable' cognitive frame of reference. The child is in 
constant interaction with his environment: the existing. 
structure of the child 1s cognitions (schemata) will permit 
interpretation of the world unique to that schemata.

To the degree that the existing schemata is 
developed, information from the environment will be 
processed (assimilation) and the existing schemata slightly 
reorganized (accommodation) to adjust for this environmental 
influence. But if the existing schemata is not sufficiently 
developed, the environmental input will not be processed. 
These reciprocal processes, accommodation and assimilation, 
move the child from sub-stage to sub-stage, from stage to 
stage in his cognitive development.

The movement from stage to stage has been termed 
transition (Piaget, 1958) and is heralded by a major 
reorganization of the child's cognitive structure which are 
inferred from behavioral changes. For example, between the 
second and third stage of cognitive development the child 
changes from interpreting environmental stimuli purely on a 

perceptual basis, to interpreting changes in the environment 
on a quantitative basis. Behaviorally, this change may be • 
observed in children on conservation tasks. For a child in 

the pre-operational stage, a shape or positional 
transformation of an object will be interpreted as a change 
in quantity. At the concrete operations stage of cognitive
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development, the child will recognize the invariance of 
quantity over changes in shape or positioning of the 
stimuli.

Conservation Format

Piaget tested for the existence of conserving 
behavior in the young child according to the following 
procedure:

1. The subject is introduced to two identical objects 
or sets of objects which he must judge to be equal,

2. The experimenter then alters the material percep
tually, but not quantitatively.

3. The subject is again asked if the two objects are 
equal with respect to amount.

4. The subject is asked to provide an acceptable 
explanation for his reply.

In the third step, the conserving child affirms the con
tinuing equality of the objects or sets of objects despite 
their transformation. In reply to the fourth step the 
child's explanation must fall into the categories of 
invariant quantity, reversability, or compensation 
(Goldschmid and Bentler, 1968).

Rosenthal and Zimmerman (1972) have challenged 

Piaget's requirement in the fourth step that the child offer 

an explanation for his conserving responses (Piaget,: 1952). 
They argue that judgment and explanation should be



separately scored since no a priori basis has been estab
lished between comprehension of a concept and the ability to 
articulate the reason.

The above described format has been most widely 
utilized in initial investigations to determine if con
serving responses were exhibited in children.

Conservation in Children
Goodnew and Bethan (1966) found non-conserving 

responses of volume and area in children under the ages of 
seven. Almy, Chittenden, and Miller (1966) found results of 
non-conservation in pre-school children. Bruner, Olver, and 
.Greenfield (1966), Flavell (1963), Wallack (1963), and 
Wallach, Wall, and Anderson (1967) have also duplicated the 
results that Piaget has clinically observed.

After initial studies to determine the existence of 
conserving or non-conserving responses in young children, 
researchers turned to the issue of cross-cultural stability. 
Piaget's contention is that conserving responses occur in 
children across cultures at approximately the same age. 
According to Piaget, environmental influences are negligible 
in the production of conserving responses because such 
responses are maturationally determined. Although Roll 

(1970) concluded that children do not differ across cultural 
strata in their abilitytto conserve, his study is ambiguous. 
Roll sampled from both middle and working class children.in



■ ' : . ■  ■ ■  6 the United States and from working and middle class
Columbian children. On production of conserving responses 
Roll compared the total sample to the United States sample 
and found no significant differences. However, the obvious 
comparison of the United States sample to the Columbian 
sample was not reported. The conclusion of cultural simi
larities is suspect.

With regards to this same issue Greenfield (1966) 
compared schooled and unschooled 11 year old children from 
Wolof, India. Although well past the expected age of 
Piaget's pre-operational stage of cognitive development, 
the unschooled sample did not conserve; the schooled sample 
conserved. This study calls into question the maturational 
causation of conserving responses theorized by Piaget since 
schooling influenced the age at which conserving responses 

were elicited.
This initial research established the reality of 

Piaget's conservation observation on a more scientific 
footing even though it may have questioned his theoretical 
explanations of the phenomenon. Subsequent research has 
called into question Piaget's de-emphasis of the influences 
of environmental variables on conservation behavior. Since 
Greenfield has found environmental influences such as 

schooling to be significant, it is important to address the 
issue of what specific conditions affect a child's produc
tion of conservation respon es. Some researchers have
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addressed themselves to the question of trainability of 
conservation.

Training of Conservation
In reviewing the literature, Mermelstein and Meyer

(1969) directed their attention to four possible techniques 
for the direct teaching of conservation: number conservation 
using cognitive conflict (Smedlund, 1961), verbal rule 
instruction (Beilin, 19 64), language activation (Bruner 
et al., 1966), and multiple classification (Sigel, Roeper, 
and Hooper, 1966). In the. Mermelstein and Meyer (1969) 
study, more than 400 subjects were randomly assigned to the 
four different training groups. The children were tested 
three weeks, two and a half months, and five months after 
treatment. The subjects indicated no change in their 
ability to conserve from that which was exhibited on base
line testing.

This attempt to instate conserving responses in 
young children all depended on indirect teaching methods.
The Mermelstein and Meyer (1969) study would indicate that 
the discovery approach does not produce discernable results 

in training conservation.
Treatment procedures employing more direct training 

methods have produced quite different results. Kingsley and 
Hall (1967) utilized Gagne's (1965) task analysis model to 
teach conservation skills to non-conservers.



' ■ ■■ 8 
Other training procedures have proven equally

successful. Gelman (1969) used learning set training to
teach children to attend to relevant quantity cues and
ignore irrelevant perceptual cues. Because children often
define numerosity in terms of length cues, both number and
length conservation tasks were used. By combining these
two conservation tasks the child was forced to see that
length could be relevant or irrelevant depending on the
situation. After thirty-two training sessions, group A had
learned to conserve 9 5% of the time.

Modeling in.the Training of Conservation
Social learning theorists have demonstrated that the 

acquisition of values, attitudes, and emotional responses 
may be learned through imitation of a model. More recently, 
conceptual areas have come under study. Rosenthal et al.
(1970) demonstrated diverse classes of question formation 
instated through model exemplification.

Piaget's conservation tasks have been modeled in the 
Rosenthal and Zimmerman (1972) study with the result that 

observers displayed significant increases in conserving 
responses. In the first experiment of the study, first 
grade children displayed gains in conservation responses 
after modeling treatment using Form A of the GoIdschmid and 

Rentier (1968) Concept Assessment Kit. Form A of the 
Goldschmid and Rentier Concept Assessment Kit is a six item
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measure of generalized conservation. Administration of Form 
B (parallel to Form A) was then administered without train- 

int it as a test of generalization. Significant transfer in 
conserving responses to Form B was noted. In the Rosenthal 
and Zimmerman (1972) study, a second experiment was con
ducted in which initially conserving six-year-old children 
were exposed to a non-conserving model. A significant 
decrease in conserving responses was reported.

Of particular relevance to the present study is the 
fourth experiment in the Rosenthal and Zimmerman (1972) 
study. Non-conserving four-year-old children were pretested 
using Form A from the Goldschmid and Bentler (1968) Concept 
Assessment Kit. The same form was utilized during treatment 
on which the model displaying conserving responses without 
providing an explanation for the model's judgment. Follow
ing the modeling of each item, the subject was administered 
the same item and scored for both judgment and explanation 

as a posttest measure.. Upon completion of this phase, Form 
B (a closely paralleled form of A) was administered as a 
measure of generalization. The children's judgment 

increased significantly from pretest to posttest and from 
pretest to generalization. When asked to explain the reason 
for a conserving judgment these subjects were unable to 
provide an explanation.



Statement of the Problem

The present experiment attempted to instate con
serving responses in four year old children using modeling 
techniques. More limited in scope than the Rosenthal and 
Zimmerman (1972) study which included several conservation 
tasks, the present study only dealt with conservation of 
length. The Rosenthal and Zimmerman study utilized differ
ent items from the same general classes of conservation for 
the generalization measure. No tests of retention or 
generalization to different classes of conservation were 
included in their study. This study further differed from 

the fourth experiment in the Rosenthal and Zimmerman study 
by,having a measure of retention and generalization to a 
qualitatively different class of conservation. In addition, 
the Rosenthal and Zimmerman investigation did not utilize 
unequal items where a set of responses of equality would be 

scored as incorrect. The present study included inequality 
items in both testing and treatment procedures. A rote 
response set was avoided by random interspersion of equal 

items with unequal items.
The relative effectiveness of a model who only 

verbalized the correct responses, and a model who verbalized 
the correct responses plus demonstrated the reversibility of 

quantity was compared across all phases.
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Hypotheses to be Tested 

The alternative hypotheses to be tested are as
follows:

1. The mean for the modeling with verbal reasoning 
group, and modeling with exemplified reasoning group 
will be significantly greater than the mean for the 
control group on posttest,

2. The mean for modeling with verbal reasoning group 
will differ significantly from the mean for modeling

• with exemplified reasoning group on posttest.
3. The mean for the modeling with verbal reasoning 

group and modeling with exemplified reasoning group 
will be significantly greater than the mean for the 
control group on retention test.

4. The mean for modeling with verbal reasoning group 
will differ significantly from the mean for modeling 
with exemplified reasoning group on test of reten

tion.
5. The mean for the modeling with verbal, reasoning group 

and modeling with exemplified reasoning group will
be significantly greater than the mean for the 
control group on test of generalization.

6. The mean for modeling with verbal reasoning group 
will differ significantly from the mean for modeling 
with exemplified reasoning group oh test of 
generalization.



CHAPTER II

METHOD

Subjects and Experimenters
The 42 subjects taken from five day care centers in 

Tucson, Arizona, were randomly assigned, to three groups, 
with an equal number of boys and girls in each group. The 
subjects ranged in age from 4.1 years to 4.9 years with a 
mean age of 4.5 years. Half of the subjects were of 
Mexican-American or Negro extraction; the other half were 
Anglo-American. Three of the day care centers were 
federally funded; the remaining two centers were private.

Both female adult experimenters were, in appearance,
.

obviously Anglo-American.

Instrument

Twelve parallel items were developed from the 
conservation of len th items in the Goldschmid and Bentler 
(1968) Concept Assessment Kit (see Appendix A )„ To avoid , 

instating a rote response set, equality items were randomly 
interspersed with inequality items. Inequality items are 

represented by two rods of different length presented to the 
child. Upon presentation of the item, the child must 
acknowledge the inequality of the items. To avoid 
inadvertent cueing, care was taken to change the color

12
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position. For example, on Form A (see Appendix A) used for 
pretest, posttest, and retention, items 1 and 2 used the : 

same color pipe cleaners: yellow and blue. But in item 1,
the yellow pipe cleaner was on top; in item 2, the blue pipe
cleaner was on top. On these same two items, the length 
that was transformed had different colors. In item 1, the 
yellow length was transformed; in item 2, the blue length 
was transformed. Also, the position of the transformed 
length was varied. For example, in item 4 the bottom item 
was transformed; in item 5, the top item was transformed.

For the unequal items it was further necessary to 
change the color of the correct response. Items 3 and 5 
were both unequal and used the same colors: yellow and 
green. In item 3, green was longer; in item 5, yellow was 
longer. Also, on the unequal items the position of the 
answer was varied. Item 9 and 10 were not equal. On item 
9, the bottom length was longer; on item 10, the top len th 
was longer. Both pipe cleaners and repainted- cuisenaire 
rods were used as materials for the task.

To circumvent inadvertent cueing these same
principles were applied to Form B (Appendix B ) in similar
fashion. However, only red and blue cuisenaire rods were 
used in Form B, unlike Form A which employed six different 

co lors.
The degree to which subjects trained in conservation 

of length would transfer this training to other conservation
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tasks was measured. A test of conservation of two dimen
sional space was developed from GoIdschmid and Bentler . 
(1968) Concept Assessment Kit. A twelve item test for 
conservation of two dimensional space (see Appendix C) was 
constructed along the same guidelines as Form A and Form B.

Scoring
Judgment and explanation of judgment were scored 

separately. The child was scored correct on judgment of 
equality items if he responded that the items retained their 
equality after transformation. For judgment of inequality 
items, the subject had to respond that the items were 
unequal, and indicate the longer item (for conservation of 
length items) or more of one kind (for conservation of two 
dimensional space) to be scored as being correct.

On explanation for judgment, the following reasons 
were scored correct: invariant quantity, e.g., "It didn't 
gain or lose any just because you moved it"; reversibility, 
e.g., "When you move it back it's the same as before"; 
compensation, e.g., "You didn't add or subtract any."

Procedures
All subjects were taken individually to a room in 

the day care center by the adult female experimenter and 
introduced to the adult female model. The subject was 
directed to sit next to the model seated at a table; the 
experimenter sat across from them. The testing items were
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placed behind a screen, out of view of the subject. The 
model was present during all phases of the study and 
recorded the children's responses.

All subjects from the three groups were administered 
the pretest (Form A), The experimenter instructed the 
subjects as follows: "Today we are going to play some games 
that I think you will enjoy. Here is the first game." The 
yellow pipe cleaner and the blue pipe cleaner were brought 
from behind the screen and placed on the table in front of 
the child. (See diagram in Appendix A.) "The yellow stick 
is just as long as the blue stick; they are both the same 
length." Tacit agreement from the subject was determined. 
"Watch." One of the pipe, cleaners was then repositioned 
while the child watched. "Now are they both the same 
length, or is one longer?" The subject's reply was recorded. 

"Why?" The subject's explanation was recorded. This format 
varied slightly over the twelve tasks. The actual color of 
a stick was appropriately inserted in the verbal delivery. 
When the sticks were black and pink the model adjusted the 
verbalization to accommodate the color: "The pink is just
as long as the black stick; they are both the same length."
On the items that were unequal the verbal adjustment was as 
follows: "The pink stick is longer than the black stick."

Immediately following pretest, the subjects assigned 
to the model with verbalized reason (MVR) group received 
treatment (Form B). The experimenter said, "We are going to



play the same kind of game later, but first let's give this 
woman a chance. Watch carefully and you will have a chance 
to play the game in just a moment." The red stick and the 
blue stick were brought from behind the screen, and placed 
on the table in front of the model. "The red stick is just 
as long as the blue stick, they are both the same length." 
After tacit agreement from the model was established, the 
experimenter said, "Watch." • The stick was repositioned 
(see Appendix B ). "Now are they both the same length, or is 
one longer?" The model replied, "They are both the same 
length; the red stick is just as long as the blue stick."
The experimenter covered the sticks from sight, and then 
returned the sticks placing them parallel to one another in 
front of the subject. The procedure was repeated: "The red
stick is just as long as the blue stick; they are both the 
same length." Tacit agreement from the subject was estab
lished. "Watch." The sticks were repositioned. "Now are 
they both the same length, or is one longer?" The subject's 
reply was recorded. Leaving the sticks in th ir repositioned 
state, the experimenter turned to the model and asked,
"Why?" The model replied, "Because they were the same 
length before. " The experimenter turned to the subject and. 
asked, "Why?" The subject's explanation was recorded. The 
only variation in this format was for the six unequal items: 
"The blue stick is longer than the red stick." Tacit agree
ment was obtained. "Watch." The stimulus was repositioned.
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"Now are they both the same length, or is one longer?" The
model replied: "The blue stick is still longer." The
procedure was repeated to the subjects. Then the model was
asked, "Why?" The model replied: "Because, the blue stick
was longer before."

Each task was broken down into two segments. The 
first segment modeled the conservation judgment. Next the 
child was tested on the same segment. After the explanation 
was modeled, the child was tested on the explanation seg
ment. To maintain interest and attention this procedure was 
deemed necessary.

For the modeling with exemplified reasoning (MER) 
treatment, the same procedure was used with the following
addition: the model moved the stick back to its original
position when she stated the explanation for judgment.

The control group was tested on the same task but

did not observe the model perform.
The same treatment (Form B ) was repeated for all 

groups two days later using the same procedure as before.
A posttest measure was administered directly after the second 

treatment. The posttest measure using Form A utilized the 
same procedures as were used during pretesting.

A test of retention (Form A) was administered to 
all groups nine days later, according to the same procedures 
as were utilized during pretesting and the posttesting.
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A test of generalization to two dimensional space 

(Form C) was, administered to all groups immediately follow
ing the test for retention. The experimenter said: "Here
are some little bit different games for you to play. Here 
is the first game." Small green wooden squares were placed
on the table before the child. (See diagram in Appendix C.)
The experimenter stated: "There is just as much wood here
as there." Tacit agreement was reached. "Watch." The 
experimenter repositioned the squares. "Now is there just
as much wood here as there, or is there more of one kind?"
The subject's reply was recorded. "Why?" The subject's 

explanation was recorded. For inequality items the experi
menter's statements were adjusted: "There is more wood here
than there."

The research design compared the MVR group, the MER 

group, and the control group across baseline, posttest, and 
retention phases in a 3 (trials) x 3 (MVR, MER, and Control 
conditions) analysis of variance model. Orthogonal compari
sons by a multiple t-test (Kirk, 19 68) were used to assess 
the performance of the MVR with the MER, and to compare the 
combined treatments with the control group across all 
phases. Post hoc comparisons were carried out using Tukey's 
HSD procedure. Multiple ir-tests (Kirk, 1968) were used to 
compare the MVR and the MER groups to the control group in • 
the test of generalization.



CHAPTER III

RESULTS

A 3 (treatment groups) x 3 (phases) factorial 
analysis of variance model (Kirk, 1968) was used to analyze 
the data on the basis of judgment criterion only and judgment 
plus explanation criterion. The means for MER, MVR, and 
control groups on a judgment criterion only and a judgment 
plus explanation criterion across pretest, posttest, and 
retention appear in Table 1.

Table 1. Means for MVR, MER, and Control Groups Across 
■ Pretest, Posttest, and Retention Phases Using

Judgment Plus Explanation (J+E) and Judgment Only 
(J) Criteria

Groups

Phases .
Pretest Posttest Retention

J J+E J J+E J J+E

MVR 5.28 0.00 8.00 3.29 8.93 3.86
MER 5.14 0.00 9.07 6.00 9.21 7.14
C 5.12 0.00 5.14 0.00 4.79 0.00

19



. Judgment Only
A main effect for training groups was noted (F_ =

11.21, df = 2/39, 2  < .003). Post hoc proceudres revealed
that the MER group mean significantly surpassed that of the 
control group mean (p < .05). While the MVR group mean 

(M = 7.41) exceeded that of the control group mean (M = 
5.05), this difference failed to reach significance by Tukey 
HDS test.

An overall trials effect was also noted (E =28.22, 

df = 2/78, p < .001). Post hoc comparisons disclosed 
significant increases in scores from pretest to posttest 
(p < .01) and from pretest to retention phase (p < .01). 
Posttest and retention phase means failed to differ signifi

cantly.
There was an interaction between training groups and

phases (F_ = 9.44, df = 4/78, p  < .001) (see Figure 1).

• . — -- MER
- MVR
Control

Pretest Posttest Retention
Phase

Figure 1. Phase Means for MVR, MER, and Control



No differential response of significance was noted between 
groups during the pretest. The treatment groups and the 
control group may therefore be considered samples drawn from 
the same population. Multiple jt-tests reveal that the 
average of both modeling groups significantly surpassed 
performance of the control group on posttest measures 
(p> < .001, one-tailed criterion) indicating the treatment's £' 
were effective in producing conserving responses in chil
dren. MVR and MER treatment groups failed to differ 
significantly in posttest phase responses, so the exemplifi
cation of conservation reason did not increase conserving 
responses over simple verbal rule provision. A similar 
pattern of responses was found at retention. The combined 
modeling groups significantly outperformed the control group 

during the retention phase (p, < .001, one-tailed criterion). 
So treatment produced lasting effects on the child's conser
vation responses. No differential responses between MVR and 
MER treatment groups were noted during this phase. Again, 
the addition of reason exemplification did not increase 
conserving responses. Considering the MVR group separately, 
significant increases in response from pretest to posttest, 
and. from pretest to retention were detected (both jos < .01). 

The modeling plus verbal reasoning was thus effective in. 
developing children's conservation behavior. Posttest and 
retention phases failed to differ significantly supporting 
the hypothesis that gains made at posttest were maintained.
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Similarly, MER group displayed significant increases in 
responses from pretest to posttest and from pretest to 
retention (both jps < .01). Posttest and retention measures 
failed to differ significantly.' Thus, the MER group also 
retained gains made on posttest. The responses of the 
control group failed to vary significantly between any phase 
of this study, thus eliminating an alternative explanation 
based on maturation or practice effects from consideration 
as an explanation of increases found in the MVR and MER 
groups«

Judgment Plus Explanation
A main effect for groups was noted (J? = 13.64, d_f = 

2/39, jo < .001). Post hoc procedures revealed that the MER 
group means significantly surpassed that of the control 
group means (]3 < .05). While the MVR group mean (M = 2.38) 
exceeded that of the control group mean (M = 0.00) this 
difference failed to reach significance by Tukey EDS test.

An overall trials effect was also noted (I? = 29. 35, 
df = 2/78, 2 . < .0001). Post hoc comparisons disclosed 
significant increases in scores from pretest to posttest 
phases (jd < .05) and from pretest to retention (jo < .05). 
Posttest and retention phase means failed to differ signifi
cantly.

Considering the MER group separately, significant 
increases in response from pretest to posttest, and from
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pretest to retention were detected (both ps < .01). Post- 
test and retention phase scores failed to differ Signifi
cantly, MER treatment was highly effective in training and 
maintaining conserving responses.

Considering the MVR group alone, a significant 
increase in response from pretest to retention was noted 
(p < .05). The increase in performance from pretest to 
posttest did not achieve significance.

Comparing the MVR group to MER group, the MER group 
surpassed the MVR group on posttest (. 05) and retention 
(.05).

The response of the control group failed to change 
significantly between any phase of this study, indicating 
that neither simple exposure to conservation tasks nor 
maturation produce conserving responses and explanations in 
young children.

Generalization Phase 
Means on the generalization phase using both 

judgment and judgment plus explanation criteria may be 

found in Table 2.
Using judgment only criterion, data for each treat

ment group during generalization were analyzed by multiple 
t-test involving orthogonal comparisons of the groups 
(Kirk, 19 68). Differences between treatment group means did 
not reach significance. The combined treatment groups
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Table 2„ Means for Generalization Phases Using Judgment (J ) 

and Judgment Plus Explanation (J+E) Criteria

Generalization
Groups ' J J+E

MVR 8.07 1.29
MER 4.29 1. 79
c 0.86 o o o

surpassed the control group to a marginally significant 
degree (jd < .06, one-tailed criterion) * This would indicate 
that training procedures were effective in promoting 
transfer of conservation learning from one category of 
conservation (length) presented in treatment, to a different 
category (two dimensional space) presented in generaliza

tion.
Using judgment plus explanation criterion, data for 

each treatment group responses during generalization were 

analyzed by multiple t-test (Kirk, 1968) of orthogonal 
comparisons among the groups. Differences between MVR and 
MER group means failed to reach significance. Both treat

ment groups significantly surpassed the control group (p> < 
.05, one-tailed criterion). Thus, according to the judgment 
plus explanation criterion treatment, both the MVR and the 
MER treatment groups were able to generalize their skills
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to an unfamiliar, qualitatively different type of conserva
tion.

There was an interaction between training groups and 
phases (I? = 9.37, <3f = 4/78, ^ < .0001) (see Figure 2).
No differential response of significance was noted between 
groups at pretest, so again all groups may be considered to 
have been sampled from the same population. However, 
multiple t-tests reveal that the average of both modeling 
groups significantly surpassed performance of the control 
group on posttest measures (jp < .01, one-tailed criterion). 
Different treatment effects were evident. The MER treatment 
group surpassed the MVR treatment group during the posttest 
phase (p> < .01). When judgment plus explanation criterion 
was employed, the model's exemplification of the verbal 
reason created significantly more conserving responses than 
simple verbal rule provision on posttest. A similar pattern 
of responses was found at retention (jd < . 05). MER and MVR 
significantly outperformed the control group during reten
tion phase (jd < .01, one-tailed criterion). The MER treat
ment group surpassed the MVR treatment group in retention 
phase (jo < .05). So while the MER group was more effective 
than the MVR group in producing conserving responses on the 

retention test, both treatment groups surpassed the control 

group.
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Figure 2. Phase Means for MER# MVR, and Control Groups



CHAPTER IV

DISCUSSION

This study was generated from a series of studies 
conducted by Rosenthal and Zimmerman (1972) which demon
strated that children's conservation responses could be 
altered by their exposure to a conserving model. These 
studies left unanswered questions of stereotyped imitation, 
discrimination, retention, and generalization. The result 
of modeling techniques could be criticized as being nothing 
more than stereotyped imitation and not reflecting rela
tively permanent cognitive changes. Adversaries of a social 

learning theory explanation for these results would caution 
that such studies as the Rosenthal and Zimmerman (1972) 
merely indicate the ability of the subject to duplicate the 
behavior of others. In this study, the posttest measure 
utilized qualitatively different items than were presented 
during treatment. Further, the effectiveness of modeling in 
dealing with unique situations that call forth discrimina
tory responses has been addressed by this study: equality 
items were intersperced among inequality items. The child's 
response had to be appropriate to the items presented. An 
explanation of these results as merely indicating slavish 
imitation or literal reproduction of the model may be
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dismissed since the measuring instrument would score as 
incorrect a rote response set. The child must discriminate 
on each item and evaluate his response in terms of his newly 
acquired cognitions. Findings of this study indicate that 
modeling techniques were effective in establishing con
serving responses that transferred to new situations in the 
same category of conservation and a qualitatively different 
category of conservation. In the treatment of conservation 
of length by modeling techniques, this study suggested that 
cognitions can be changed and these cognitions could be 
applied to other situations of the same nature.

Another major finding of this study was that changes 
as a result of exposure to a model were retained over time. 
The gains evinced on an immediate posttest were sustained 
across time with no significant decreases noted. Thus, 
exposure to a conserving model brought about relatively 
permanent changes in the child's cognitive functioning, and 
indicates that these changes were not simply a product of 

momentary social influences.
In addition to these findings, generalization to a 

quantitatively different category of conservation (two 
dimensional space) was found on both judgment only criterion 
and judgment plus explanation criterion. By including 
inequality as well as equality conservation items the design 
of the study and the measuring instrument, this procedure 
vitiates claims that the observed changes in behavior were a
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product of slavish imitation. The child had to grasp the
principle of conservation in order to have produced such

■ . ' ' . ' • scores on the type of tests devised.
This study is yet further evidence that modeling 

techniques are powerful in changing the conceptual behavior 
of young children. Conservation skills have been thought to 
be unresponsive to training. The present findings along 
with those of Rosenthal and Zimmerman (1972) suggest that 
modeling is highly effective in promoting stable, 
generalizable conservation responses.

There was evidence that the modeling group which 
received demonstration of reversibility with the verbalized 
reason outperformed the model plus verbal reasoning when the 
criterion was judgment plus reason. In application, this 
may suggest to educators that a child exposed to a demon
stration with explanation will more likely subsequently 
explain his judgments.

Piaget's treatment of a child's cognitive structure 
places the creation cognitive change on the hypothetical 
unfolding of developmental stages. To Piaget, the environ
ment plays at best a secondary role in concept formation.
The role of the educator Working within this framework 
becomes more passive, awaiting signs that the child is 
"ready" to learn. The teacher is less culpable since he is 
not responsible for the child's lack of readiness. This 
study places in perspective the influences of the social
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environment (which is potentially controllable by parents 
and teachers) in promoting cognitive changes.

Education has always been posited on the assumption 
that the human mind is mutable and through specific 
environmental experiences change in cognitions will occur. 
There is nothing new in the use of modeling to instruct 
children. This study and other studies in modeling have 
simply established on a more scientific footing the effec
tiveness with which observational learning can be utilized 
in effecting cognitive change.



APPENDIX A

CONSERVATION OF LENGTH, FORM A

(Refer to the diagrams at the end of these instructions.)
"Today we. are going to play some games that I think you 

will enjoy."
"There is the first game."

For items 1 and 2:
"The yellow stick is just as long as the blue stick, 

they are both the same length."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"
Record subject's reply.
"Why?"
Record subject's reply.

For item 3: ' "
"The green stick is longer than the yellow stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"

Record subject's reply.
"Why?"
Record subject's reply.

31



32
For items 4 and 7:

"The black stick is just as long as the pink stick, they 
are both the same length."

"Watch." (Reposition the stick that has an arrow 
pointing to it.)

"How are they both the same length, or is one longer?"
Record the subject's reply.
"Why?"
Record subject's reply.

For item 5:
"The yellow stick is longer than the green stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"
Record subject's reply.
"Why?"
Record subject's reply.

For item 6:
"The black stick is longer than the pink stick."

.   . ■ ,

"Watch." (Reposition the stick that has an arrow 
pointing to it.)

"Now are they both the same length, or is one longer?"

Record subject's reply.
"Why?"
Record subject's reply.

For items. 8 and 11: 1
"The yellow stick is just as long as the blue stick, 

they are both the same length."
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"Watch, 11 (Reposition the stick that has an arrow 

pointing to it. )
"How are they both the same length, or is one longer?"
Record subject's reply.
"Why?"
Record subject's reply.

For item 9:
"The pink stick is longer than the black stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"How are they both the same length, or is one longer?"
Record subject's reply.
"Why?"
Record subject's reply.

For item 10:
"The yellow stick is longer than the blue stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.) .
"How are they both the same length or is one longer?"
Record subject's reply.
"Why?" '
Record subject's reply. :

For item 12:
"The blue stick is longer than the yellow stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"How are they both the same length, or is one longer?"



Record subject's reply 
"Why?"
Record subject's reply
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(black)

(pink)
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APPENDIX B

, CONSERVATION OP LENGTH, FORM B

(Refer to the diagrams at the end of these instructions,)
"We are going to play the same kind of games, but first 

let's give this woman a chance."
"Watch carefully and you will have a chance to play the 

game in just a moment."
"Here is a red stick and a blue stick."

For items .1, 2, 4, 7, 8, and 11:
"The red stick is just as long as the blue stick; they 

are both the same length."

"Watch." (Reposition the stick that has. an arrow 
pointing to it.)

"Now are they both the same length, or is one longer?"
MODEL: "They are both the same length. The red stick

is just as long as the blue stick."
Reposition the sticks to their original places.
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"
Record subject's reply.
"Why?"
MODEL: "Because they were the same length before."

(For treatment 2 the model repositions the stick to 
its original place.)

"Why?"

Record the subject's reply.
37
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For items 3, 5, and 12:

"The red stick is longer than the blue stick. 11
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"
MODEL: "The red stick is still longer."
Reposition the sticks to their original places.
"The red stick is longer than the blue stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"
Record the subject's reply.

"Why?"
MODEL: "Because the red stick was longer before."

(For treatment 2 the model repositions the stick to 
its original position.)

"Why?"

Record the subject's reply.
For items 6, 9, and 10:

"The blue stick is longer than the red stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
MODEL: "The blue stick is still longer. "
Reposition the sticks to their original places.
"The blue stick is longer than the red stick."
"Watch." (Reposition the stick that has an arrow 

pointing to it.)
"Now are they both the same length, or is one longer?"

Record the subject's reply.



39
"Why?"
MODEL: "Because the blue stick was longer before."

(For treatment 2 the model repositions the stick to 
its original place.)

"Why?"
Record the subject's reply.
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(red)

(blue) 
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(red )
(blue) 
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(red)
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<- (blue)

10. (blue) (blue)

(red) (red)
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(red)
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(red)



APPENDIX C

CONSERVATION OF TWO-DIMENSIONAL'SPACE, FORM C

(Refer to the diagrams at the end of these instructions.)
"Here are some little bit different games for you to 

play."
"Here is the first game."

For items 1, 2, 4, 7, 8, and 11:
"There is just as much wood here as there."
"Watch." (Reposition the group that the arrow points 

to. )
"Now is there just as much wood here as there, or does 

one have more?"
Record subject's reply.
"Why?"
Record subject's reply.

For items 3, 5, 6, 9 r 10, and 12 :
"There is more wood here than there."
"Watch." (Reposition the group that the arrow points 

to. )
"Now is there just as much wood here as there, or does 

one have more?"
Record subject's reply.

. "Why?"
Record subject's reply.
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1.

<—

4.

5.

6.
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