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SUMMARY

Twenty boys and 20 girls at five and seven years of age in rural Guatemala
were tested and then o o after a one-month interval on four conzervaticn
tasks. The conservation tasks were the following: conservation of continucus
quantity, conservation of maiter, and two tests of conservation of area—one
with familiar and the other with unfamiliar stimulus materials.

Performance on the conservation of area task with familiar stimulus maze-
rials was found to be superior to the area task with unfamiliar materizis, as
well as to the other conservation tasks. Conservation performance a
proved from first to second testing. The results suggested that both the aze
at which conservation develops and the sequence. of development of different
conservation abilities may be affected by the use of familiar stimulus materizis.
Also, the importance of retesiing, particularly in cross-cultural research, was
discussed.

A. INTRODUCTION
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The study of the attainment of conzervation, markinz the transition
preoperational phase of thinking to concrete operational thought, has
popular target for cross-cultural research. In general. most m\'c-..g Jtions have
replicated the age specific cognitive stages identified by Fiacet, susg 2
that the attainment of concrete operations may be universzal (3, 4 §). Indead,
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both Greenfield (7) and most recently Lloyd (8) have pointed out that most

cross-culiural conservation research reflects a timetable approach, simply com-
paring periormance of Western and non-\Western children on standard conser-
-ation tasks,

One issue of both theoretical and methodological importance that has been
addressed by cross-cultural investigators of congervation is the effect of
sum 1 us familiarity on conservation performance. Price-Williams (12) em-
pioved stimulus materials familiar to the indigenous Nigerian culture and

found conservation of quantity to be evident at the same age reported for
Western societies. However, as Lloyd (8) pointed out, he did not use standard
Wesiern materials as controls. Lloyd (8), also working in Nigeria, examined
conservation of number and continuous quantity, using both familiar and alien
materials and found no difierences in performance as a function of type of
material,

In a subsequent study, Price-Williams (13) reported that children from
pottery-making families in Mexico conserved at earlier ages on a conservation
of matter task using clay than did children from similar but nonpottery
mzking {familiez. It is not clear, however, whether these differences in perfor-
mance were ¢ue to cifferential familiarity with the stimulus materials or to
L:asic differences in cognitive capacity stemming from the greater experience
o the children irom the pottery-making families in the manipulation of clay.

The role of stimulus materials in relation to conservation performance has
zl:n Leen investizated in several studies in the United States. Uzgiris (15)
rerorted that per‘ormance varied with changes in stimulus materials for

severa]l congervation tzsks (substance, weight, and volume) and suggested
hat nast experiences may account for such situational specific responses. In
é. ion, Calhoun (1) and Lovell, Healey, and Rowland (9) have employed

e concept of stimulus familiarity to account for discrepancies in the sequence
ée -eiopdment of conservation as postulated by Piaget. In sum, studies have
encried, both in the United States and in other parts of the world, in
hick conservaticn performance was found to interact with the stimulus
materials vsed. Furthermore, several authors have invoked the notion of
stimulus familiarity to explain this interaction.

Tke presen: study was an attempt to test the effect of stimulus familiarity
00 2 conservation of area task in rural Guatemala. In addition, performance

2 the conservation of area task is compared with performance on other types
oi ccnservazion for the same children. Finally, changes in performance over a
one-month interval are reported for all conservation tasks.

'“"
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B. METHOD
1. Swubjects
The subjects comprised almost the-entire populaticn of five- and seven-vea-.
old children of a semirural village in Guatemala. Central America. The puebiq
of Canalitos is a Spanish-speaking. predominantly agricultural community ¢f
about 2000 people located 13 kilometers irom Guatemala City, capizal of
Guatemala.
Subjects were tested during a one-month period and then retested Juriny
the following month in the same order and on the same tests. Thws. each chile

siant

was tested two times on each test, and the testing sessions were one manth
apart. The design provided for 80 children balanced {or aze (five an:! zg¢ve
years) and sex within age. All subjects were not available for the retestin
because of the lack of cooperation. of some families. Thus, the. four grouns a
second testing were five-year-old boys (N = 18). five-year-old girls (.V
17), seven-vear-old boys (V = 17), and seven-year-old girls (V = 19),

The children typically did not attend school until seven or eizh: vears ef
age. None of the five-year-olds and only 12 of the seven-year-olds were attend.
ing schoal (six boys and six girls).

e 27

cr

)

2. Expcrimenters

The conservation tasks were administered and scored by an experienced
female Guatemalan psychometrist. The psychometrist was trained and stan-
dardized on the conservation tasks in a day-care center in Guautemain Uity
and achieved 1009 interscorer reliability with a second Guatemalan psychom.
etrist.

3. Procedure

a. Genrral. The conservation data reported here were part of a larger cross-
sectional study which included 11 psychological tests. The tests in the battery
were presented in a standard order during two sessions on the same day
beginning with the conservation tasks reported here.

b. Conscrvatioin tasks. Four conservation tasks adapted from standarg
experiments maedeied after Plaget and others (3) were employed. These were
conservaiion o continuous quantity, conseérvation of muitter, and two con-
servation of area tasks—one with lamiliar stimulus materials, area (farm):
and the other with unfamihar stimulus materials, area (cubes). The tasks
were presented in the order just described, on a table between the subject
and the experimenter.
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As a metric for the determination of stimulus familiarity has not been
reported in previous conservation research, the present study included a
sample of adults who were asked to judge the famiiiarity of the two conserva-
tion of area tasks. Twenty mothers of the subjects were shown the two sets of
stimulus materials after the children were tested. None of the mothers
witnessed the testing procedure. The materials were described to the mother
as two different toys, and the mother was asked to judge which of the toys
svas more familiar to her child. Ninety-five percent of the mothers reported
that the area (farm) materials were more familiar to their children than the
area (cubes) materials.

The internal structure of each of the tasks involved the initial presentation
of two stimuli judged as equal by the child, followed by a series of transforma-
tions which changed the perceptual quality of one of the two stimuli. Follow-
ing each transformation, the child was asked to judge the equality of the two
stimuli. The equality of the stimuli was re-established before each transforma-
tion for three of the conservation tasks: conservation of continuous quantity,
conservation of matter, and conservation of area (cubes). This procedure was
not used in the conservation of area (farm) task, since the transiormations in
this task involved the addition of new stimuli. Finally, 44 of the 71 children
(62¢¢) tested during the retesting session, one month later, were asked to
supply reasons or justifications for their responses.

c. Continuous quantity. Two 185 ml glasses (A and B) were each half filled
with water. With glass B in view of the child, three transformations followed
in which the water from glass A was successively poured into the following
containers: A 100 ml graduated cvlinder, a flat saucer type bowl, and six
other identical glasses. In the last transformation, the water in glass B was
also equally divided into three identical glasses. After each transformation,
the subject was asked if the amount of water in the new container(s) had
more, the same, or less water than glass B.

d. Substance. Two balls, A and B (15 cm circumference) of yellow plas-
ticine were shown to the subject. With ball B in view of the child, ball A was
successively transformed into the following shapes: A pancake, a sausage, and
a sausage divided into four smaller sausages and placed in a linear fashion on
the table. In the last transformation, ball B was also trunsformed into one
lonz sausage. The subject was asked, after each transformation, if the amount
of clay in the transiormation of ball A (for example, the pancake) was more,
the same, or less than the amount of clay in ball B.

e. .lrea. Two conservation of area tasks were used to assess the effect of
{familiar and unfamiliar materials on conservation. In the area (farm) experi-
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ment (familiar materials), two identical green boards, A and B (35 ¢cm X 33
cm), were presented to the subject as pastures of grass. A toy cow was placed
in the center of each green board pasture, A and pasture B, and the subject
was asked whether or not the two cows had the same amount of grass to eat.
The subject was then told that a farmer wanted to build a house on each
pasture; the examiner then placed a model house in a corner of ezch reld.
Three more houses were then added to each field. In pasture B the houses
were adjacent to each other in a corner, whereas in pasture A the houses were
scattered over the pasture. After the addition of each house, the subject was
asked if the cow inpasture B had more, the same, or less grass to eat then the
cow in pasture A.

In the area (cubes) task (unfamiliar materials) two squares, A and B, each
composed of six 21 cm? red cubes were shown to the subject. Six transforma-
tions followed in which square A was rearranged so as to form various flat
geometric shapes. During these transformations, both the transformed square
and the original square remained in front of the subject. After each trans-
formation, the subject was asked if the cubes in square B occupied more, the
same, or less than the cubes in square A.

f. Scoring. Proportion of correct responses was calculated by comparing
each subject’s total number of correct responses with the total number of
possible responses for each conservation task. Proportions rather than means
were used, since the four conservation tasks difiered with respect to the num-
ber of possible responses. For both conservation of continuous quantity and
conservation of matter, there were three transformations, so that a subject’s
score ranged from zero to three. Conservation of area (farm) and area (cubes)
consisted of four and six transformations, respectively, and a subject’s score,
therefore, ranged from zero to four and zero to six.

The reasons or justifications given by the subjects for their responses were
not subjected to statistical analysis because most were completely uninforma-
tive. When asked to explain why two stimuli were the same or diiierent, a
common response was “porque si”’ (“because they are”).

C. REsuLTs

Analyses of variance were performed first, to determine the effects of age,
sex, and repeated testing on conservation performance and, second, to compare
performance across the four tasks.

All analyses were based on the proportion of correct conservation responses
for each of the four tasks. The mean proportion of correct conservation re-
sponses by age, sex, and testing are presented in Table 1.
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To assess the relation between performance and the factors of age, sex, and
repeated testing, a 2 (sex) X 2 (age) X 2 (testing) analysis of variance with
repeated measures over the last factor was performed for each conzervaiicn
task. Performance on conservation of continuous quantity and conzervation
of area (farm) improved with age irrespective of sex or repeated tesiinz
(F = 5.34,df = 1/66, p < .05, and F = 8.08, df = 1/67, p < .Ol. re-
spectively). However, for both conservation of matter and conservation of
area (cubes), performance did not improve across the five to seven aze ranze.

Repeated testing was associated with significant improvement in perior-
mance across the one-month period for both conservation of coninusus
quantity and conservation of area (farm), F = 4.04,df = 1/66, 7 < .C3, 2nd
F = 3.34,df = 1/67, p < .07, respectively. This was also the case for con-
servation of matter, though only for boys, as indicated by a significant sex 3¢
testing interaction (F — 4.46, df = 1/66, p < .05). Apart from this sex X
testing interaction, there were no performance diiferences associated with the
sex of the child. For the conservation or area (cubes) task, tbere were no
significant main effects or interactions.

To compare performance across the four tasks, a 2 (sex) X 2 (testing) X
4 (task) analysis of variance was performed with repeated measures over the
last two factors. Significant main effects were found for age (F = 7.16¢,df =
1/65, p < .01) and task (F = 24.60, df = 1/195, p <.001). As discussed
above, the age effect was due to the improvement in performance between azes
five and seven for conservation of area (farm) and continuous quantity. The
main effect for task was associated with superior performance on the area
(farm) task as compared to performance on the other three conservation tasks.

However, those main effects must be interpreted in the light of two interac-
tion terms: age X task (F = 3.45,df = 3/195, p < .05) and testing X task
(F = 3.33, df = 1/195, p < .05). The age X task interaction was Cue to
superior performance at both five and seven years of age for the area (farm)
task. Performance on the other three tasks did not differ from each other at
either age.

The significant testing X task interaction refiected a similar pattern. For
both first and second testing, performance on conservation of zrea (farm}

ras supericr to performance on each of the other conservation tasks. while
performance levels did not differ among the other three tasks.

D. DiscussioN

The finding that performance on conservation of area (farm) was superior
not only to conservation of continuous quantity and conservation of matter,
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but also to the other conservation of area (cubes) task, is consistent with other
investigations in which conservation performance was found to vary positively
with stimulus familiarity (1, 9, 13, 15). This group of studies underscores the
importance of interpreting the results of conservation studies with an eye to
the appropriateness of the task and the familiarity of the test stimuli.

The results of the present study are also germane to the issue of the age at
which conservation develops. Several investigators have reported approxi-
mately 75% conservation behavior between seven and nine years of age on
tasks similar to those used here (3, 7, §, 11, 12). Similarly, Goodnow (6)
studying three groups of 11-year-old boys on the same conservation of area
(farm) task reported here, found 809 conservation performance among
“unschooled” Chinese compared to “average” and ‘“dull” North American
boys who showed 609¢ and 40% conservation performance, respectively. In
comparison, the findings from the present study suggest that conservation can
be demonstrated at earlier ages if familiar stimulus materials are employed.
Thus, for the conservation of area (farm) task, the performance of the seven-
year-old Guatemalan children compared favorably with the 11-year-old
sample reported by Goodnow (6).

The issue oi the sequence of development of the varjous types of con-
servation is also addressed by these data. Piaget (11) and others (3, §)
repcrted that conservation of continuous quantity and conservation of matter
develcp earlier than conservation of area, weight, and volume. This sequence
was not observed in the present study. Rather, performance for the conserva-
tion of area (farm) task was clearly superior to the other conservation tasks,
at both five and seven years of age and for both testing sessions. Thus, it may
be argued that the sequence of development of conservation is both a function
of the stimulus materials used and the general familiarity of the problem. In
an agriculturally based community, such as Canalitos, conservation of area
may be demonstrated earlier than conservation of continuous quantity or
conservation of matter when familiar stimuli are used in the context of a
“real” problem.

Finally, powerful testing effects appeared for two of the conservation tasks.
Improvement in conservation performance has been found in conservation
training studies in both training and control groups (10, 14) in Western
cultures. While these studies have attributed improvement in performance to
the “natural” growth of conservation, it is likely that the improvement in the
present research is related to the fact that the children in this study had not
previously participated in a formal testing session. Since the conscrvation tests
were part of a larger battery, the subjects received considerable practice in test
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taking between the test and retest sessivns. Investigators in ou:er viliages ic
Guatemala have also revealed dramatic improvement in periormarnce across
similar test-retest intervals for many different types of cognitive tasks (2.

Inasmuch as previous conservation studies have only examined chanzes in
conservation performance across relatively short intervals in Western socizties,
these findings should furnish a sober warning to cross-cultural investgatcrss
who rely on a single testing of children in societies in which the skills necessary
for optimal performance on psychological tests are not normal products cf tkhe
socialization process.
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