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Conservation training of three
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Three cerebral palsied children between approximately 6 and 11 years of age participated
in conservation training. At the outset of training, these children were performing below age
level compared with the normal population. A training procedure emphasizing the verbal rule
of conservation and minimizing the motor demands of the task resulted in rapid acquisition
of trained tasks and generalized mastery of two nontrained conservation tasks. Both trained
and generalized mastery were retained over the longest tested interval of 9 weeks. It was sug-
gested that conservation can be acquired and retained with little motor involvement in the

original learning.

Able-bodied children’s performance in conservation
tasks and the development of skills mediating such per-
formance have been extensively discussed (e.g., Bruner,
1964; Elkind, 1969; Piaget, 1966). Populations identi-
fied with particular disabilities, such as mental retarda-
tion, hearing impairment, visual impairment, and cerebral
palsy, have also been studied (Brekke, Johnson, &
Williams, 1975; Field, 1974; Furth, 1964; Miller, 1969).
Generally, disabled populations tend to demonstrate
conservation skills that are delayed with respect to the
able-bodied population.

Of these disabled populations, a segment of the cere-
bral palsied population has such severe motor impair-
ments that the individuals cannot physically interact
with their environment in an effective manner. This
limits the scope of knowledge they tend to acquire to
that which they can directly observe or which they are
directly taught. Assuming that motor experience is
requisite to the development of conservations skills
(Piaget, 1966), this group would then be expected to
demonstrate some performance deficiencies.

At issue in the present study is whether severely
motor-impaired cerebral palsied children can acquire
conservation concepts despite their limited sensorimotor
abilities. If motor participation in a task is not a neces-
sary condition to learning conservation concepts, then a
training procedure designed to take into account the
children’s physical limitations might be successful in
improving conservation performance. This study reports
such an attempt with three nonspeaking cerebral palsied
children.

This study is based on a master’s thesis of the third author.
The authors wish to thank the administrators, teachers, and staff
of Bowling Green Elementary School for their support and
cooperation. Reprint requests should be sent to Lawrence S.
Meyers, Department of Psychology, California State University,
Sacramento, California 95819.
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METHOD

Subjects

Three severely physically disabled cerebral palsied children
from Bowling Green Elementary School in the Sacramento City
Unified School District served as subjects. Subject A, a female,
was 11 years S months old (11-5) at the start of the study;
Subject B, a female, was 9-3; Subject C, a male, was 6-1. Each
was nonspeaking but had some means of communicating *“‘yes-
no,” could hear within normal limits, and understood the
“same-different” concept. In addition, none had yet acquired
all of the skills of conserving number, length, mass, weight, and
volume.

Materials

A wide-range battery of conservation tests was administered
to subjects several times in the study, making use of the same
materials. Ten bottle tops were used to test conservation of
number, and length was tested with two 12-in. wooden rulers.
Conservation of mass was determined with two 6-oz balls of
Play Dough. Two different beakers and colored water were used
to assess conservation of volume. Weight was tested with a
balance scale and 6 oz of Play Dough. Training in conservation
tasks occurring between administrations of the wide-range bat-
tery made use of a large variety of commonly available materials,
such as paper clips, beans, pens, rubber bands, socks, ribbons,
stamps, and yarn.

Procedure

General. Subjects were tested and trained individually twice
weekly for approximately 30 min in a small room. Time con-
straints of the school setting necessitated training the three
subjects in succession; that is, all training of one subject was
completed prior to the training of the next subject. To proce-
durally control for maturational/educational changes that might
have occurred because of this, a constant wide-range battery of
conservation tests was administered to all subjects on each of
5 days at prescribed stages of the study. Specifically, all subjects
received this battery on Day 1 of the study. Training for Sub-
ject A was then begun. When Subject A reached learning crite-
rion on the trained conservation tasks, all subjects once again
received, on the same day, the wide-range battery. This same
procedure was continued for the remaining two subjects. Five
weeks after the last subject was tested, a final administration of
the wide-range battery was administered. No training took place
during these last 5 weeks. Thus, the procedure involved the fol-
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lowing steps: an initial administration of the wide-range battery,
training on certain conservation tasks, criterion testing on those
tasks, and subsequent administration of the wide-range battery.

Wide-range battery testing. Objects were arranged to make it
obvious that they were equal. Each transformation was always
carried out in full view of the subject. The conservation question
was of the form: “Are [is] there the same [number, amount,
etc.] now? Does one [row, object] have more?” If the subject
indicated that the two were different, it was determined which
of the two alternatives had more. If the subject indicated no dif-
ference, the next trial was presented. No feedback regarding the
correctness of the judgment was given.

The wide-range battery consisted of a single test trial for each
of the conservation concepts. These concepts were number,
length, mass, weight, and volume. They were always adminis-
tered in the order listed above.

Training. Each session involved training on each of the first
two tasks failed on the widerange battery. The two concepts
were trained successively in a single session for 13 trials each
(10 conservation and 3 nonconservation transformations) and
followed the procedures described below for criterion testing.
Training differed from testing only in the form of feedback pro-
vided to the child. For incorrect or inadequate responses, the
verbal rule underlying the transformation was explained in the
manner detailed by Beilin (1965). For correct responses, the
underlying rule was also repeated, as described by Field (1974).

Criterion testing. The effects of training were tested using the
same mode as the wide-range battery but involved only those
two conservation tasks included in the training. Criterion testing
was given on the day following each training day. Thirteen trials
per concept were administered during the criterion testing. Of
the 13 trials, 10 transformations created equal alternatives (con-
servation) and 3 created unequal alternatives (nonconservation);
these trial types were distributed randomly in the set. Mastery
criterion was 9 of 10 correct conservation judgments; nonconser-
vation trials were not used as part of the mastery criterion.

CONSERVATION TRAINING 15

RESULTS

The results of this study are presented in Table 1. On
the first administration of the wide-range battery of con-
servation tests, only Subject A demonstrated some
success; she solved both the number and length tasks.
Training was therefore given on the conservation tasks of
mass and volume. The criterion test for this subject indi-
cated that the 1 training day brought her up to a mas-
tery level.! On the second administration of the wide-
range battery, this subject not only retained mastery of
the two trained tasks but also solved the remaining prob-
lem of weight. This mastery was maintained over the
remaining weeks of the study.

Subject B consistently failed all problems on the first
two administrations of the wide-range battery. Follow-
ing 2 training days on conservation of number and
length, she solved both those problems and generalized
to conservation of mass. She, too, retained mastery of
these skills over the remainder of the study.

Subject C consistently failed all problems on the
wide-range battery for three administrations subsuming a
3-week period. Following training on the number and
length tasks, another administration of the wide-range
battery was given. He not only solved the two problems
on which he was trained but successfully generalized to
the mass and volume problems as well. On the final
administration of the wide-range battery, he continued
to solve the number and length tasks but demonstrated
generalization only on the mass problem.

Table 1
Performance on the Wide-Range Battery, Training, and Percentage Correct on Criterion Tests
for Three Subjects on Conservation Tasks

Subject A Subject B Subject C
Procedure Day N L M vV W N L M V W N L M V W
Week 1
Wide-Range Battery 1 + o+ - - - - - - - - - - - - _
Training 6 * *
Week 2
Criterion Testing 8 100 90
Wide-Range Battery 8 + o+ + + + — - - - - — — - - -
Week 3
Training 13 * *
Criterion Testing 15 80 80
Training 20
Week 4
Wide-Range Battery 22 + o+ + + + + + o+ - - - - - - -
Training 35 * *
Week 5§
Criterion Testing 37 100 100
Wide-Range Battery 37 + o+ + + + + + + - - + + + O+
. Week 9
Wide-Range Battery 72 + o+ + + + + + o+ - - + + + -

Note—Conservation tasks: N = number, L = length, M = mass, V =volume, W = weight.

“+” = pass, “-"" = fail. ¥Trained task.
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DISCUSSION

The results of this study demonstrated that with relatively
little formal training, each of these three children made sub-
stantial short- and long-term advances in their ability to solve
conservation problems. This training involved verbally relating
the solution rule to the subjects after they had observed but
not participated in the physical manipulation of the test mate-
rials. Such observational learning is a prevalent learning method
for children such as these, since their severe motor disability has
restricted their range and amount of sensorimotor experience
compared with that of able-bodied children. Their familiarity
with this type of learning may be one reason why each child
demonstrated mastery and long-term retention of one additional,
nontrained conservation concept.

Although composing a very small sample, these subjects
represent a profile shared by other cerebral palsied children:
Each showed initial conservation performance below the norms
established for able-bodied children. Each produced a score on
Dunn’s (1965) Peabody Picture Vocabulary Test (PPVT) that,
if transformed to the norms standarized on the able-bodied
population, would have yielded performance between 1 and
3 years over age level. Each was severely motor impaired, non-
verbal, and functioning below grade level in reading, arithmetic,
and other academic skills.

It is apparent that these children’s academic performance
varies. Some tasks appear to require minimal motor skills (e.g.,
receptive language as tested by the PPVT) in order to develop.
These children showed above age-level abilities in such tasks.
Other tasks may require more active motor participation (e.g.,
manipulation of objects and writing for mathematics) in order
for the underlying skiils to develop. The children demonstrated
skills below grade level on these tasks. The learning of conser-
vation skills has also traditionally been viewed as having a strong
motor component (Piaget, 1966). The children in this study did
demonstrate conservation skills below age level when initially
tested. At issue in the present study was whether it was possible
to compensate for deficiencies in motor skills and experience.
This issue appears to be solved positively. By using techniques
that circumvented the children’s motor deficiencies, it was pos-
sible to efficiently teach conservation concepts. In fact, this
learning generalized to an additional conservation concept.

In such a light, the present results are encouraging and direc-
tive. The conservation training used here minimized the motor

demands made on the subjects; instead, the to-be-learned mate-
rial was carried by language and demonstration by the tester. It
appears that these subjects possessed the intellectual capabilities
to understand and incorporate conservation principles into their
knowledge structure. To the extent that the success demon-
strated here would apply to other children of similar profile,
alternative training methods that do not rely so heavily on motor
experience and competence might productively by applied to
tasks traditionally believed to require a strong motor component
for learning.
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NOTE

1. For this and the other two subjects, no errors on the non-
conservation trials were made during criterion testing.
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