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The major purpose of the research reported was to

assess whether developmental changes in performance on standard
psychological tests may be more a reflection of educational
experience than maturation or traditional socialization practices.
The investigation was reported in three phases: 1) description of the
general and specific experimental environments in which the
experimental studies were conducted; 2) presentation of the results
of an education-demographic survey conducted in 17 towns on the
Yucatan peninsula; and 3) an account of a series of experimental
studies designed to represent a variety of cognitive skills. The
basic scheme of these studies was to work witk children of varying
ages and educational experiences, plus one or more groups of adults
wvhose educational experience matched that of one of the groups of
children. It was concluded that educational experience has a profound
effect or cognitive development as displayed in the formal test
situations currently in use in all industralized countries to measure
such development. Appended are the results of a demographic survey,
modernity prediction scale, scoring for the scale and survey, and
results of a pilot study of instructional variation. (Author/KSHM)
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PREFACE

The research described in this report was initiated in
January 1971 and supported by OE until 1973. At that time, owing
to circumstances that were unforeseeable at the outset of the
work, the original program of studies was incomplete. Completion
of data collection and the writing of this report were made possible
by a grant from the Carnegie Corporation of New York.

We would 1like to emphasize that the current report describes
work still in progress. While data collection has been completed,
the analysis of these data is by no means complete. In particular,
we are now in the process of analysing the data from the demographic
survey with the aim of producing a plausible causal model of the
factors accounting for the grade at which a student drops out of
school. The reports of several experiments are less thorough than
we deem necessary in a finished product.

We offer no overall summary of the work at the end of this
report becausc: the nature of the summary will depend upon the results
of analyses still in progress. However, we can with some confidence
conclude that educational egperlence has a profound effect on

cognitive development as displayed in the formal test situations
currently in use in all industrialized countries of the world to
"measure” such development. Since there has been Some uncertainty
about the efficacy of education in promoting school-relevant cogni-
tive skills in recent social science writings, this conclusion may
prove of considerable interest to scientists and policy makers alike.

The assistance of several people has been instrumental in
permitting us to carry on this research. We are particularly in-
debted to Raoul Vela, Manuvel Medina, and Francisco Ix Kan for their
assistance in collecting data on the Yucatan peninsula. The
hospitality of the people of many tovns, particularly Bacalar and
Ticul, was essential to our work.

Tony and Jo Sanders, Charles Lave, Jim Mueller and Lupita
Sharp, have all helped in ways that were, and remain, 1nva1uab1e to
us. Critical comments and suggestions from Professors José de
Jesus Morales Rosas of the Normal Regional de Bacalar and Duane
Metzger of the University of California, Irvine, were also invaluable.



2.
 INTRODUCTION

This research was begun with two purposes in mind, only one
of which survived as a major feature of this report. First, we
sought to explore the potential of transforming learning experiments --
into teaching experiments. Building on the results of previous
research in rural Liberia (Gay and Cole, 1967; Cole, Gay, Glick
and Sharp, 1971) we souzht to determine if repeated exposure to
particular learning experiments (e.g.free recall, discrimination
learning) would result in "learning-to-learn" the skills needed
to perform well on those tasks.

Work along this line continued for only a brief period in
1971 owing to difficulties we had in maintaining an adequate fixed
site in Liberia at that time. One publication resulted (Scribner,
1974) that demonstrated that if uneducated Liberian (Kpelle) tribal
people could be induced to categorize a stimulus array in a
stable manner, their subsequent recall for this array was organized
in the way that they categorized. These results are consistent
with our previously published results pointing to production of a
structure as an activity not spontaneously engaged in by uneducated
adults. No training study, however, was undertaken.

O0f particular interest in view of our later work, was the
fact that the nature of the categories used to partition objects varied
systematically as a function of exposure to modern technological
society, while the category-recall function remained more or less
constant. These results led Scribner to conclude that experiences
other than education (particularly the organization of onc's work)
can operate in a manner similar tc formal education in modifying
some aspects of cognitive behavior.

The major portion of the research to be reported was focused
on its second purpose: to assess the generality of our Liberian
studies suggesting that developmental changes in performance on
standard psychological tests may be more a reflection of educational
experience than maturation or traditional socialization practices.

Our previous Liberian research, as well as other research on
this problem prior to 1971 (e.g. Greenfield, 1966), had been largely
restricted to West Africa. Furthermore, the age range of the people
studied tended to be truncated owing to the relatively recent
availability of formal (Westernized) education in that part of the
world.

For this and other reasons (including proximity and an exten-
sive background of published linguistic and ethnographic data), we
chose to conduct our research on the Yucatan peninsula in the Mexican
States of Yucatan and Campeche, and the Federal Territory of Quintana
Roo. The investigations which follow can be roughly =~ rided into
three phases: First, a short description of the genera. .nd specific
experimental environments in which the experimental siudies reported
in Phase III were conducted. The specific description includes the
some 37 towns and cities ranging in size from Merida (population
roughly 300,000), the capital of the State of Yucatan to small,
exclusively farming communities with populations cf less than 500,
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3.

such as 5-de-Mayo, that formed the sites for all of the experimental
studies. In addition, the specific description includes a brief
summary of both the structure and content of the Mexican educational
system as it existed during the period in which the experimental
studies were being conducted - from January 1971 to August 1974,
Secondly, we will present the results .of an educational-demographic
survey conducted in some 17 of the 37 experimental towns representing
a range of sizes and economic activities that we felt were repre-
sentative of the environment of the subject: drawn for our experi-
mental studies. W48 adults ranging in age from 14 to 85 (R=35.49)
with a mean grade level of 3.25 participated in this aspect of the
work, the aim of which was to determine the demographic variables
associated with school attendance. A short form of Inkeles'
modernity scale (Smith, D.H. and Inkeles, A. Sociometry, Vol 29,
pp 353-377, 1966) and a subtest of the Wechsler Adult Intellegence
Scale adapted to conditions in the Yucatan were incorporated in

this survey. The third, and major part of the project consisted of
a series of experimental studies designed to represent a variety of
cognitive skills. The basic schema of all these studies (the
details of which will be given in connection w.th each) was to work
with children of varying ages and educational experiences, plus

cne or more groups of adults whose educational experience matched
that of one of the groups of children. Thus, for example, a typical
design would include first grade students (aged 6 years), sixth grade
students (aged 12-13 years) and a group of adults (aged 18-30 years)
whose formal educational experience was terminated between the first
and third grades. The question of interest then became: Does
perfcrmance of the adult group conform to what we would predict on
the basis of their age or their educational experience? Although

a few of the studies to be described here include comparisons
between populations coming from towns differing in their proximity
to traditional Mayan customs and economic activity, the general
paradigm described above will be the rule for the experiments to

be reported.



I. Experimental Setti@g

The Yucatan peninsula lies in the extreme southeast of
Mexico and juts north separating the Gulf of Mexico from the
Caribbean Sea. This region of Mexico prides itself on its
ancient cultural heritage (where the concept of zero, developed
trade routes, wriltten language and great archeological complexes
were but a few of the fecatures present) and its hiftorical in-
dependence of Mexico City. Many Mayan and Mestizo®® residents of
the area still refer to themselves as "Yucatecos" and Yucatec
Mayan (thought by many to be che oldest of the seven presently
spoken Mayan languages) is still the dominant language and is in
many cases the only language, or the preferred language of a
significant proportion of the rural inhabitants of the peninsula.
Active resentment of the federal government, although apparently on
the decline, is still not uncommon, although the fratricidal
"Caste War" which began in 1847 was officially put down almost
100 years ago.

Although some light industry and a tourist trade exist in
the capital cities and some of the larger towns, between 50 and
60% (depending how one counts) of the inhabitants earn their 1livli-
hood directly from agriculture where the major good crops are corn,
beans, and citrus fruits and the major cash crops are henikin or
sisal in Yucatan and chickle and precious woods (most notably
mahogany) in the federal territory of Quintana Roo. Towns vary
in size from the capital of Merida to tiny "ranchus" of only a
few houses run by a single extended family.

Virtually all of nur research was conducted in the 37 cities
and towns extending from Merida in the northwest of the peninsula
along Mexico Route 184 t> Chetumal in the extreme southeast of
the peninsula that are listed in Table 1 and are pointed out on the
accompanying map. Table 1 represents a sort of incapsulated
presentation of the critical features of these towns. The order in
which the towns are listed is a composite rank order of the towns
rated traditionality constructed from fifteen separate rank
orderings collected from one of cur research assistants who had
worked extensively in each of the towns. The rank orderings werec
collected separately about once a month for a period of a year
alternating rankings from least to most troditional with rankings
of most to laast traditional. The use of a single informant in
collecting cata of this type presents problems of which the authors
are well aware, but which could not te avoided in this case since
only one of our assistants was familiar with all of the towns used
for our studies. These limitations aside, there is reason to
believe that composite rank ordering presented is highly reliable.
Test-retest Spearman correlaticns for all fifteen rank-orderings
ranged from +.79 to +.98, with a mean of +.887. Furtlermore,
Spearman correlations with three other assistants for tradition
rankings of towns known to both informants were universally above
.80. '

1. A mestizo is by definition a person of mixed Indian-Spanish
ancestry, but since this description fits nearly everyone, mestizo
has come to be operationally defined in our work as bi-lingual with
some education.
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The features listéd in Table 1 were collected in a somewhat
different manner. Working with an informant different from the one
that had done the rank orderings, a list of some 57 characteristics
thought to reflect town sophistication was constructed. During
the course of the work on the demographic survey (to be reported
in detail later) each of the towns was visited and rated for the
presence or absence of a given characteristic at the time when
the experimental work was done in the town. Exceedingly general

. or specific items were eliminated from analysis and a resulting

list of 28 characteristics retained. It is this list that appears
in Table 1. Finally, the characteristics were re-arranged according
to the similarity of their patterns of "+'s" and "-'s" to give

the composite figure fresented in Table 1, where the pattern appears
relatively clear-cut. Two major groupings appear - the large
(population®5000) towns and cities with some light industry, central
markets, and complete social servies in the upper left~hand corner,
and the small, predominantly agricultural, Mayan communities in

the lower-right. The towns in-b2tween may be considered transi-
tional between the two and are in many cases satellites of the first
group of towns. These variations in sizes, ethnic composition,

and occupation of the inhabitants coincide with a number. of other
variations among inhabitants of the peninsula which we explored in
our educational-demographic survey to be described below.

As should be fairly clear from an inspection of Table 1, one
of the key features that reflects the sophistication, or alternatively
transitionality or lack of traditionality of a town, is the level
of education available to its inhabitants (the correlation between
grade of school in town and our scale of town traditionality was
-.885 for our sample of towns). In fact, for our work with the
demographic survey we used grade of school in hometown as a measure
of town traditionality for all but questions dealing with attitudes,
since this effectively eliminated biases due to age and migration,
especially in the case of Bacalar where better than 90% of the
adult inhabitants have migrated from elsewhere on the peninsula.?
Naturally, aside from being an indicatcr of the sophistication of
a town, they are also an environment in and of themselves for those
that attend them. Physically, the schools may show a great deal of
variability (where the typical rural school may be a three-room
buiiding with more than one grade taught in a room; the typical
urban school closely approximates what we have in the United States)
from location to location. But in terms of structure of the educa-
tional system and content of the curriculum everythinrg is remarkably
constant throughout the republic.

Although there ar. variations, the following may be considered
typical of the republic and representative of the structure of the
system in Yucatan an¢ Quintana Roo. For our purposes the system
may be broken down into four levels:

2. This, of course, is the grade of schocl in hometown at <the time
when the interviewed subject would have been attending school.

1. See Stefflre, 1965 or Cole et al. 1971 for a more complete
description of this technique.
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primary school (grades 1-6)

secondary school (grades 7-9)

Preparatory and technical (grades 10-12, 13)
professional or university studies

W
e o o o

Primary school education is uniform throughout the republic

in that no matter what the institution - federal, state, private

. or church schools - every student receives the same basic curriculum,
which by American standards is very sophisticated, and may be
divided into the traditional categories (1) reading (lingua nacional);

. (2) mathematics; (3) the study of nature; (u4) geography; (5) civics
and historyld Much of the first year is devoted to teaching reading
skills as one would expect, but interlaced with the readings are
materials relevant to the other major areas of study that will emerge
as separate entities in the later grades. It is this pattern that
is characteristic of the primary grades. Basic concepts such as
fractions and areas in mathematics, public health in the study of
nature, are introduced to the student in the very earliest grades
and with each succeeding year the basic concepts are repeated and
new concepts added to the basic framework so that by grade 6 the
student has a basic framework that will allow him to continue his
education or will serve him in good stead for day-to-day practical
life in Mexico. Using this system, a student who has only passed
through grade 3 has been exposed to the following concepts in
Mathematics, for example:

l. larger, smaller, equal to

2. tens and hundreds units, thousands

3. addition, subtraction, multiplication and
division of 3-digit numbers with remainders
common fractions

decimal fractions

Mexican monetary system

metric system

measures c¢f area and volume

geometric figures - the circle, square,
rectangle, triangle -~ their perimeters and areas
10. solid figures - sphere, cube, cone, cylinders

WM u &
e o o o o o

By grade 6, all this information has been integrated into a
general base where the student, through his mathematics, has progressed
to simple algebraic formulations; in the study of nature he has a
rudimentary knowledge of public health and ecology and a highly
detailed knowledge of the structure of his own body and the complete
bioclogical classification system. In reading, he has progressed
from four-line poems by Garcia Lorca in grade 1 to topical essays
by both Spanish-speaking and foreign authors in grade 6. Similar
examples could be given for the remaining areas of study. At the
risk of appearing repetitive, the primary school curriculum can best
be described as highly practical, especially in the areas of mathe-
matics and science, where the emphasis is on introducing at the

1. Note that as this report is being written, the educational
system is undergoing a massive revision, both structurally and in
presentation of content. This has no effect, however, in what
follows since the description pertains to the system in effect
ERIC at the time of our studies.
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earliest possible opportunity concepts that will be of immediate
Practical use in the child's life, and adding to and clarifying
these basics with each succeeding year.

Upon completion of primary school the student, if he is able
to, passes on to secondary school (grades 7-9) where a more tradi-
tional curriculum is provided. Grade 7 is an intensive review of
the primary curriculum and may be considered an extension of the
first 6 years. In grades 8 and 9 the student must choose between
two programs of study - a vocational (technologica) or a prepar-
atory (preparatoria) course of study - the first giving the student
a skill (carpenter, electrician, dress designer, for example) and
the second providing the base for further study, a plan that is
quite similar to that found in American high schools, but introduced
at an earlier grade level. The programs are not mutually exclusive,
and the system is flexible enough to allow for transfer from one
program to the other. 1In the preparatory course the student, by
the time he has finished grade 9, has had trigonometry, algebra,
Plane and solid geometry, world history, social sciences, and
national language, and may have elected one or more languages and
a selection of more specialized electives.

Upon the completion of Grade 9, the student may continue to
one of three advanced schools; (1) preparatoria (a course of three
years consisting of grades 10-12 to prepare for professional
- university studies); (2) technologica ( a course of three to four
years in specialized technical schools, producing technicians in
a variety of areas including medicine, agriculture, geology, as
well as in advanced work for the trades taught in secondary schoolg
and (3) normal ( a course of 3-4% years producing elementary school
teachers). All three areas are open to secondary students who have
elected the preparatory program, while only cer*ain of the tech-
nologica programs are open to the graduates without further study
on the secondary level. With completion of the preparatory program
of three years, the student progresses directly to professional
studies in the university in medicine (5 years), law, engineering,
natural or social sciences. A literal arts program as we know it
in the United States is not available. 1In the past, Normal students
could elect, after a year of social service, to continue teaching
at the primary level or to continue to Normal Superior in order to
qualify after four years of additional study for a teaching position
in secondary school. At present, with the extension of the Normal
program to five years, a Normal graduate can elect university
professional studies and is exempt from the entrance examinations
required of preparatory course graduates. Five of the townhs and
cities that were sites of our investigations had one or more of
the programs mentioned in this paragraph: the capitol of Merida
has all of the above including university studies on the professional
level; Chetumal has iechnologica and preparatory; Ticul has a
preparatory course, Tekax has an agricultural technologica, and
Becalar, a five-year rural normal for education of primary school
teachers. In addition, each of these five, along with three others,



Peto, Muna, and Kilometvo-SO-Moralés,'had one or more secondary
schools. For the remainder of our towns, education was limited to
six full grades or less.

This then, is the system as it exists at present, and it
is the product of intensive government action over the last 25-30
years that has made education available at some level for the
majority of the residents outside of the largest towns. Here we
will single cut some of the variaties of educational exrerience
of Yucatecan residents which have proved strategically useful for
a study of education and cognitive perfermance. 1In addition to
mere availability of education, the situation is further complicated
by the fact that in many areas a language problem exists with the
children coming to school speaking only Maya while their teachers
speak only Spanish. As we will show in more detail later, while
the younger generation of Yucatecans is considerably better educated
than older generations, the distribution of educational experience
both within as well as between generatfons is quite marked. This
heterogeneity, as can be seen from the gzneral description of our
hbasic experimental design abuve, was a basic resource in our work.
In addition to the mere fact of availability and language (more
of which will be said later) economic factors would clearly

aprear to be paramount in determining how long a child attends
school.l During the period in which this work was conducted, the

ninimum daily ‘wage in the State of Yucatan was roughly 28.00 pesos
($2.24 American) and 41.00 pesos ($3.28 American) in the Federal
Territory of Quintana Roo, giving the average worker in Yucatan

a monthly income of roughly $58.00 a month. The ecuivalent figure
for the Federal Territory of Quintana Roc is roughly $86.00.2
These figures are to a degree misleading in that they assume that
the person is employed and works a six-day work week, assumptions
that are pot justified for a large number of our subjects or
subjects' parents in that many are self-employed as farmers, or
although employed, work only a limited number of days a week or
hours a day.3 Those self-employed as farmers vary greatly as to
what they earn, both as individuals and as groups. The most im=-
portant variation being between the State of Yucatan and the
Federal Territory of Quintana Roo where in a good year farmers in
the former appear to earn less than the federal minimum on the
average while in the latter they probably earn more.

1. Strictly speaking availability, naturally, is economically
determined.wicth those who continue on to secondary, for example,
from a town with only a primary school having the parents who can
afforc travel expenses in addition to educational ccsts.

2. Intercambio, the business magazine, Mexico/Great Britain,
January, 1974,

3. Exact salary figures can be found in appendix 1.
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Thé following represents an estimate of]Fhe cost per day and month
for one child in each of the grades 1-9:

Grade Expense/Day Total Cost/Month
‘ Pesos Pesos ‘Aﬁallars

1st & 2nd 1.00 personal
2.00 supplies 60.00

$4.80

3rd, 4th & 5th Z2.00 personal
3.00 supplies 100.00

$8.00

6th 2.00 personal
5.00 supplies

1.15 3 uniforms 162.50 $13.00

7th 2.00 personal
5.00 supplies
1.15 3 uniforms 162.50

$13.00

8th 8.00 personal
8.00 supplies
1.15 3 uniforms 342.50

$27.36

gth 8.00 personal
10.00 supplies

1.15 3 uniforms 382.50 $30.50

These figures represent a well-equipped student, so to speak. A
student can always get along with two uniforms instead of 3, nothing
to eat, no typewriter and other people's books, etc.

As can be easily seen, the cost of education increased
dramatically after the second grade, with a major jump coming in
the sixth grade and during secondary school. One of the major
sources of increase in secondary school is the cost of books.
Textbooks are provided gratis for all elementary school students
by the government, but must be paid for in secondary school. Although
there are a limited number of scholarships available in secondary
schools, real government aid in the form of scholarships is not
available until after the 9th grade. Thus, for workers of even
relatively high income, secondary school becomes a real watershed,
especially if the student comes from a large family (average family
size of those interviewed in the educational survey reported below
was seven, i.e. two adults and five children) where many children
may be studying simultaneously. TFor those families of lower income,
such as farmers and campesinos in the State of Yucatan, every year
of successive education beyond grades 2 or 3 may be an overwhelming

1. Note: this is a rough estimate of costs collected during June,
1973. :
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burden. Finally, Mexico, as the United States, is sufferin§ from
the current world-wide inflation, especially in essentials.
All of these conditions combine to make school attendance quite
variable among the Yucatecan population.: Although virtually
everyone between 7 and 25 years of age from larger towns has
attended school at some time, many older people in all areas and
many younger adults from rural areas have never done so. Moreover,
as we will show in some detail, many people, either by virtue of

. economic necessity or the absence of educational facilities, have
attended school for a very short time - sometimes fewer years than
is necessary to become literate in Spanish.

II. The Educational Survey

Appendix 3 contains the questions asked on our educational-
demographic survey plus the distributions of some of the major
variables, and the scoring schemas used for the modernity questions
and the WAIS task. In what follows we have summarized the informa-
tion which we believe to be critical to an overview of educational
opportunity in rural Yucatan and the factors which may induce or
force children out of school prior to the completion of secondary
school: The final section presents a regression model that
predicts years of education for the sample as a whole and for two
important sub-groupings. A regression model predicting scores on
the modernity questions is presented in Appendix 2, while a third
model predicting performance on the WAIS similarities task will
be presented in connection with the experimental results described
below.

The Sample

A total of 446 adult subjects between the ages of 16 and 85 years
were interviewed between July 1973 and August 1974. All of these
subjects are represented in the summary tables that follow, while
440 of the total of 4u4b are represented in the final regression
models. Table 2 presents some of the important descriptive aspects
of the total sample of uusg.

Insert Table 2 about here

Specific information on the towns and the number of subjects selected
from each town can be had by referring back to Table 1. In each
case, with the exceptions of Muna and Teabo, an effort was made to
sample 5% or more of the adult population. (Thus, or example, the
population of Ticul is 20,000 approximately, the average family

size is 7, so there are approximately 2,800 families of which 154

or 5% were sampled). Actual sampling was a modified strata sample
where the interviewer was asked to obtain interviews from four people

1. The average increase in 10 basic foodstuffs in the period July-
December, 1973 was 35% in one major town in the Federal Territory of
Quintana Roo.

2.16 yrs is the age that ,under optimal conditions.one would complete
ERIC secondary school.




Age N
14-20 87
21-25 64
26-30 59
31-35 46
36=40 48
4l-45 32
46-50 28
51-55 24
56-60 16
61+ 42

Sex N
Male 271
Female 175

Proportion

.185
«143
.132
.103
.108
.077
.063
. 054
.036
. 094

Proportion

.608
. «392

Education N

105

Non-Literate
Adults with
education 293
Students 48

Table 2

Characteristics of

Grade

ONMEWNHO

7-9
10-12
13+

Town Rating

Very Modern
Modern
Transitional
Traditional
Very Tradi-
tional

Proportion

«235

.657
.108

sample

105
37
78
78
o
19
20
42
13
10

Proportion

«235
.083
«175
175
.010
. 043
. 045
. 094
.029
.022

Proportion

179
.377
.219
«195
.029

10a.
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in the age range of 16-30, two people in the range of 40-56, and two
people in the range above 56 for every 10 persons sampled. He was
also told to make sure that women were adequately, but not necessa-
sarily equally represented. Our original intention was to sample
only those that had had some degree of formal education since our
major concern was those that had failed to continue formal edu-
cation after they had started, and funds were limited at the outset
of the project. With additional funds, however, it was possible

to expand the sample so that within the constrictions of strata
sampling across age, any person could be selected. Naturally, this
sample represents only those that would cooperate with the inter-
viewers, but non-cooperation was minimal since each person who
cooperated was paid 20.00 pesos ($1.60) for his participation ( a
figure that for many of our subjects represented better than 50% of
a day's wages). Non-cooperators were relatively more common among
women than among men due to social considerations prevalent in
Latin American culture. In addition, sampling in the larger towns
was done so that equal numbers were represented from each barrio in
addition to each group mentioned above. Finally, it should be
stated that the objective of this survey was not to obtain a sample
representative of the population of Yucatan as a whole, although we
feel that this has been fairly well accomplished, but rather to
obtain a sample that we felt was representative of the population
from which our experimental subjects were drawn. Since the great
majority of our subjects were drawn from the populations of Ticul
and its satellites and Bacalar Quintana Roo, these towns are the
towns most heavily represented in our survey.

Specific Factors Influencing School Attendance

l. Fathers ' social positioén

Table 3 contains the distribution of years of education as
a function of father's rated social position on a scale of seven.
We have elected to use a scale of social position rather than one
of estimated income for two reasons, the most important of which 1
is the regional variation in salaries or wages referred to above.
A second, and equally important reason, is variation over ages
where incomes have changed and continue to rapidly change today,
but social position appears to remain more or less constant. It is
clear

Insert Table 3 about here

from the table that it is extremely unlikely for someone whose
father's occupation falls in categories 1 or 2 (earning about 35
pesos or less a day at present rates) to obtain a secondary
education. It is only when one progresses to category 3 (semi-

1. Estimated social position seems to largely reflect income as
is witnessed by a positive correlation of +.775 between the two
for the sample from which our scale was constructed.
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skilled workers, cash crop farmers, and certain small businessmen)
such as educational level, becomes a distinct possibility. This
same point is made quite strongly in our analysis of data of 158
adults between the ages of 16 and 30 years (the age range employed
in many of our experimental studies for the adult groups) where
there was a highly reliable correlation of .42 between father's
education and subject's education.

2. Age and sex

Table 4 contains data on the number of years of education
reported by respondents to our questionnaire for themselves, their
siblings, and their children for all those that were twelve years
of age or older at the time (i.e. for all those that, under optimal
conditions,should have completed or be in the process of completing
primary school). The data are compiled separately for people in
four different age ranges and for men and women.

Several conclusions can be drawn from inspection of the Table.
In general, younger peofrle report more years of school attendance
than older ones, and only in the youngest group do we observe a
substantial proportion going beyond elementary or primary school.
The peak at the relatively early grade of 3 is almost certainly
reflective of the fact that in many smaller towns today and in many
more towns in previous years, schooling terminated at the third
grade (presumably the level necessary for basic literacy). A
second peak at six years can be attributed to a similar cause. (Also
not to be forgotten das a possible or probably causal effect is that
these grades represent the first steps in increased school costs).
Note also that in the age range from 36 up, the most frequently
reported amount of schooling was none.

Insert Table 4 about here

A marked tendency for males to obtain more schooling than
females, especially at the younger age ranges, is also clear from
the Table. This tendency is apparent even in the youngest age
group where proportionately mcre males have education in excess of
grade 5. It is much stronger in the generation over 25 where it
is relatively rare for a woman to complete sixth grade, and rare
indeed for her to complete secondary school.

3. Language

Data relating number of years of education to the language
spoken by the respondents are shown in Table 5. The data are summarized
in three panels. Panel 1 contains data relating years of education
to the first language spoken by the respondent. Panel 2 contains
analogous information for the language or languages spoken in the
home of the informant and panel 3, the data for languages that the
respondent says he or she can speak, regardless of the frequency
with which it is spoken.
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All three panels in the Table speak to the disadvan+*age in
educational experience that accompanies the use of Maya. While
a majority of our respondents report that they are bilingual in
Maya and Spanish, those whose first language was Maya, or who
speak Maya at home, are significantly less educated than their
counterparts for whom Spanish is the dominant language.

Insert Table 5 about here

4. Town

- In the intrcduction, we indicated that the towns in which
our work was carried out varied from rather traditional, small
agricultural centers where Mayan language and culture are dominant,
through somewhat larger transitional towns, to modern towns where
all social services are provided, various *rades are comaon, and
the population is predominately "mestizo."

As has been mentioned above, the size and sophistication of
a town are related, among other things, to the amount of education
that its populace is likely to receive. (In fact, the single best
predictor of the sophistication of a town is the grade of the school
in the town). There are many reasons for this, the most clearcut
of which is that the smaliest towns or settlements may have only
three grades of school available for its residents, while the norm
for transitional towns is education through grade six only. It
is also the case that smaller towns are more likely to be inhabited
by milperos, campesinos, and others at the bottom of the wage scale,
and Maya is more likely to be the dominant language. The relation-
ship between town and education for two distinct age groups
(124 age < 25 and 264 age < 50) for respondents is shown in Table 6.
For purposes of this analysis, the towns have been grouped in five
categories (that may be called;(1) very modern;(2) modern; (3) transi-
tional; (4) traditional; and(5s) very traditional) according to their
composite rank order of tradition. These categories are "clumps"
that appeared in order of increasing traditionality when the rank
order data collected from one of our assistants mentioned above was
scaled. The expected relationship between rated sophistication of
the experimental town and vears of education is readily discernable
by inspection of the Table. '

Insert Table 6 here

This cursory analysis of several major demographic variables
related to duration of school attendance clearly demonstrates the
non-uniform nature of the school experience of much of rural Yucatan's
population. In the experiments to be described in later cections,
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we will use the relative absence of education among rural adults
as a means of evaluating the role that education has in performance
on cognitive tasks.

However, the fact that groups are naturally selected, and not
created experimentally will pose a problem of inference. 1In a
good many cases we will discover that cognitive performance changes

y more as a function of educational experience than age. We would

like to attribute this fact to something about the school experience
itself, but there is always the possibility that we are observing
a selective mechanism at work whereby those who "naturally" develop
th¢ appropriate gkills are those who remain in school.

While the data in Tables 3~6 clearly indicate that economic
and cultural factors are associated in a major way with school
attendance, this faet does not rule out the possibility, however remote
it may appear to be, that selective factors operate at one step
removed - that is, to put it bluntly, that only the rflatlvely rich
are smart enough to go to school beyond a few grades. Such a line
of reasoning would, of course, have to include being female, living
in isolated villages, and speaking Maya as factors related to
cognitive potential.

It seems far more likely to us that the data from our survey
reflect the operation of socio-economic factors on people who would
otherwise benefit equally, as groups, from the education experience.1
In order to throw as much light on this issue as possible, the data
from our demographic-educational survey have been analyzed in much
greater detail than provided in Tables 3-6 to produce as complete
a plcture as possible of the factors related tc years of educational
experience.

Our approach has been to use the technique of step-wise
multiple regression to identify the major correlates of educational
attainment and to evaluate the independent contribution of each.
Furthermore, we can, by this technique so control the order in which
the variables are entered into the equation predicting years of
school that we can exclude variables likely to be consequences rather
than causes of educational attainment.

Fully cognizant of thewakness of this approach, we nonetheless
think it useful as a means of providing as accurate an analysis
as possible of the causes of the vast spread in educational experience
which our data have revealed.

A Preliminary Regression Analysis of Educational Attainment

Listed in Table 7 is the final group of labels we decided
upon for our present model.

l.Those who favor genetic arguments would have to explain how a
culture of such independent achievements could have degenerated
so completely even with introduction of European stock.
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Insert Table 7 here

The first step in attempting to prediect the grade in school
completed (GRADE) was to classify variables into categories, each
of which might be operating either independently or in combination
and all of which might be considered to be logically antecedent to
the actual grade completed. In particular, one group of variables
were grouped under the heading of parental influences, including
father's education (PASED), father's occupation (PASOC), mother's
education (MASED), and language spoken in the home (HLANG). The
scale used for PASOC is highly correlated with income (r=.78), but
a more direct measure, which might be more relevant to GRADE than
income per se, is amount of income per child (operationally defined
here as PASOC/SIBS+1). The respondent's sex, the degree of modernity
of the town in which the respondent lived (TOWN) and the maximum
grade provided by the local school (SCHOOL) were also included
as potential determiners of GRADE. Finally, the degree of regular
attendance (REGAT) was included as a separate variable, which may be
differentially affected by the above mentioned variables, and also
may be a direct determiner of grade completed.

The first p:roblem was to specify the effects of parental
influences, if any, on the variables of SCHOOL and REGAT since
these are considered antecedents of GRADE but not conversely. The
regression analysis, using SCHOOL as a dependent variable, revealed
that both PASED and PASOC were significant determiners of SCHOOL
whereas MASED was not. In addition to having a significant direct
effect on SCHOOL, PASED also affects SCHOOL indirectly through
PASOC. This conclusion follows because of the non-additivity of
the variance accounted for by PASED alone (12%) agd PASOC alone
(12%) when both are included in the prediction (r=.16). The arrow
in Table 8 is drawn from PASED to PASOC rather than vice versa
since education generally precedes the selection of occupation.

The degree of modernity of the town of residence (TOWN) is
significantly related to the amount of schooling available in the
town (SCHOOL). However, it is not clear whether either SCHOOL or
TOWN should be considered logically or temporally prior, hence the
relation between TOWN and SCHOOL has been indicated by a dashed
line in Table 8. TOWN is also significantly related to HLANG,
although not to MASED, PASED or PASOC, but the directionality of
this effect is not obvious.

One reasonable interpretation of the analyses presented so
far is that PASOC and PASED determine to a large extent the amount
of schooling available in the town of residence. In addition,
PASED and PASOC in combination with MASED are highly predictive of
language spoken in the home, which in turn may be related to variables
which can be summarized by a modernity index (i.e.TOWN), and this
variable is also highly correlated with level of schooling available.



1)
2)
3)
b)
5)
6)
7)
8)
g)
10)
11)

12)

13)
14)
15)

16)

17)
18)
19)
20)

Town
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Sex: 1l=Male 2=Female

Age in Years

Civil Status: 1l=Married 0=Single

Grade: Present grade or last attended in years

Siblings:

Present # of Brothers and Sisters

Mother's Education

Father's Education

First Language: O0=Maya 2=8panish

Home Language: O0=Maya 1=Both 2=8Spanish

School: Grade of school in home town when the subject would
have been attending

Father's Occupation: Fathers social position rated on a scale of

seven from (1) Self Employed, agricultural
to (7) Professional

Subject's Occupation: Subjects position rated on same scale as in 12

Number of Other Occupations

Travel: Number of towns subject reports he has traveled to or
lived in maximum 9

Regular Attendance: Subjects reported attendance in school

0=Did not Attend; l=Missed Often; 2=z=Missed
Occasionally; 3=Never Missed. We treat
this more as an attitude variable than an
accurate report.

WAIS: Similarities score WAIS Scoring Method

Modern: Sharp Score of 7 Inkles Questions

R-Drop: Reason for Leaving School, lsEconomicj 0=0Other

Impt: Attitude Question on Importance of Attending School,
l=Personal Improvement to 3=In National Interest or
Interest of Others

Table 7:

Variables Used in Regression Analysis of
Demographic Data
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’ SEX
REGAT k _ > SscHooL
TOWN ———
o
7
HLANG PASED
MASED PASOC
S PASOC/SIB

GRADE

Table 8: Final model of the relationship among variables
considered and their combined effects on grade achieved
in school. Of the forty-five unidirectional relationships
possible among the ten variables, the model includes only
lg, indicating a very parsimonious representation;
R4 = ,59.




16

Similar analyseswere applied to REGAT as a dependent variable,
the results of which aie also included in Table 8. As the Table
indicates, SCHOOL, PASOC, HLANG, and SEX affect REGAT directly
and P..SED, MASED, and AASOC have an indirect effect. The direct
effect of SCHOOL is presumably due to the facilitation of regular
attendance through accessibility. SEX accounted for less than
1% of the variance reflecting a greater pressure to attend school
for meie children as compared to females, and perhaps the pressures
for female children t¢ help at home to a greater degree.

The effect of PASOC most likely reflects the operation of
several distinct factors. The direct effect of father's occupation
may be due to such factors as the need for the children of farmers
to help at home. Also, the effect of expectations and the value
of education from PASED is operating through PASOC. Finally,
since PASOC is correlated with income, and regular attendence
requires a substantial economic committment, REGAT would be
directly effected.

The effect of HLANG on REGAT reflects both cultural factors
as well as the probability of success in school. That is, families
which speak Spanish at home would be expected to place a higher
value on school attendance since modern Mexican culture predominates
in the schools. On the other hand, if Spanish is spoken at home,
any given child has a much higher probability of success in school,
since Spanish is the language spoken by the teachers. Both of
these factors would be expected to increase regular attendance.
The importance of language is indicated by the fact that there is
no independent effect of parents' education on REGAT once the
effect of home language is included.

In the third stage of analysis, all of the variables considered
above were entered into the prediction of grade achieved in school.
As indicated by Table 8, REGAT, MASED, AASOC, SCHOOL and PASOC/SIB
all contribute directly to GRADE. The effect of REGAT would appear
to be operating through the increased chances for success which
result from regular attendance. The model illustrates the effects
of home life, expectations, etc. on GRADE as well as REGAT through
MASED, and PASOC.

The effect of PASOC may be attributed partially to the needs
of farmers for assistance by school-age children, but again it is
clear that economic contingencies as well as the value of education
in the home, and the availability of academic materials and assist-
ance in the home are also important factors. Economic conditions
are also partially captured in the significant effect of PASOC/SIB,
but this variable accounted for only 5% of the variance.

The effect of SCHOOL underscores the importance of the
difficulties, both economic¢ and practical, whicharw involved in
traveling to school outside one's town of residence.

This analysis is a first attempt at producing a reasonable and
testable model. Further statistical work is currently under way
by David Burns who has carried the analysis thus far



Attitudes Toward Education

Despite the fact that the above analysis argues quite
favorably for the primacy of economic and cultural factors in
the determination of who goes to school and for how long, it
can always be argued that the real difference is in attitude,
or motivation, or awareness on the part of the people. For this
reason a major part of our questionaire dealt with questions
that may more properly be termed attitudinal than demographic, and
it is toward an examination of several of the more important of
these questions that we now turn our attention. Questions included
were selected to show not only attitudes on the part of our
sample, but also awareness or lack of awareness ¢of some of the
conditions demonstrated by the analysis of the demographic data.

As might be expected, subject's self-reports on why they
left school or never attended school closely followed what we
would have predicted on the basis of the results of the demographic
analysis and the regression model. With students eliminated from
the analysis the distribution of reasons and their frequenzies
were as follows.

I. Direct Economic

"there was no money"

"I had to work" 49%
"I had to help in the house"

"for lack of economic resources

II. No school Available

"there was no school in that epoch"
"the school went only to grade 3" 16%
"there were no teachers®

III. Did Not Like It 15%

IV. Parental Intervention

"my parents didn't take me" 7%
"my parents didn't l‘ke it"
"my parents took me wut"

V. Too 0ld, or Sickness 5%
VI. Preferred Work 4%
VII. Other

Married, finished studies, no reason 4%

17



Clearly, self-reports of our subjects who left school before
finishing their studies, or who never attended school reflect
what we would expect on the basis of our model with 65% of the
responses directly represented in the model (economic and school
in town) and another 12% (parental intervention and age and
sickness) probably attributable to primarily economic factors.

Question #32 attempted to get more at the attitudes the
people in the survey had toward education. Rather than self-
reports the subject was asked "What do you think of those that
don't continue their education after they have finished primary
school?" Here the students were included in the sample, and
if the subject gave more than one response all of his responses
were recorded. The distribution of responses was as follows.

I. Economic 48%
"perhaps they don't have the money"

"they might have to work to sustain family"
"no money for books"

II. Lazy, Have No Will, Don't Like It 24%
III. Shame, Should Continue 9%
IV. Prefer Work 4%
V. Parental Intervention 3%
VI. No School Present 3%
VII. No Ability to Continue 1%
IX. Other (Marriage, friends, no answer) 7%

Again, the largest single category of response on the part
of our subjects was economic; they attributed to those who
had completed primary school the desire to continue but the
inability to do so for reasons that were primarily economic in
nature. Of the remaining 52% of the responses, a convincing
argument can be made that 39% (categories II, III, V, VI) represent
a positive attitude_on the part of those interviewed toward
continued educationl. The questions and responses reported above
are more of the open-ended variety. When a close-ended or multiple-
choice question such as question # 30 is presented,the primacy
of economic considerations in the opinions of our sample is
even more dramatic as the accompanying table of proportions
indicates, where as full 75% of our sample listed the clearly

18

1. Note, that when asked directly if it was important to
g0 to school to do well in Mexico today morc than 90% of those
interviewed replied in the affirmative.
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economic alternative (money for these expenses) as the most
important problem preventing students from continuing their
studies.

Q.30 What is the Most Important Reason for Which Students
Don't Continue Studying?

(A) Problems with their Families 4%

(B) No School Available 8%
(C) Responsibilities that Make

it Impossible to Continue 3%
(D) Money for their Expenses 75%
(E) The Opinion of their

Families or Friends 10%

Several questions reflected directly on attitudes toward
education, and these universally demonstrated highly positive
attitudes. For example, better than 90% of the sample argued that
it is important to go to school to do well in Mexico today.
Furthermore, 61% of the adults interviewed stated that they would
like to study or continue their studies in a variety of areas
if it were possible, regardless of their present age. With these
considerations in mind we can ask (in view of the fact that the
average education attained by our sample of 440 subjects was 3.25
years) what amount of education they think is necessary for a
person to have today in Mexico. The following table presents
the distribution of responses to Q. 13. What minimum amount of
school do you think is necessary for a man to have to live well
in Mexico?

I. Some Primary School 9%
II. Primary through Grade 6 24%
III. Secondary School 21%
1V. Preparatoria, Technologica, Normal 12%
V. Professional Studies 29%
VI. Advanced Studies 6%

The mean for this distribution was 3.45 on the scale of 6 indicating
that on the average our sample thought that about 11 years of study
was what a man needed to do well in Mexico. It should be noted,
however, that the distribution is bi-modal and that a full 35%

of the total sample felt that a minimum of professional studies

was necessary.

In closing this section on attitudes, it will perhaps be
of interest to see how attitudes in two areas not directly related
to education mesh with the apparent results of the demographic
analysis presented above. It will be recalled that seox (as
determined by demographic analysis) and economic factors (as
determined both by demographic analysis and self-reports of
subjects) had highly significant effects on educational attainment,
with males having the advantage over females and those coming
from families of higher social position (as measured by father's
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occupation) having the advantage over those lower on the scale.
Two questions (#7 and #31) probed these areas directly with the
following results. Question 17 asked our sample "Do you think
that a woman has the same opportunity to study that a man has in
Mexico?", to which a full 65% of our sample male, female and
students replied in the affirmative, those generally replying in
the negative being women and the more highly educated. More
importantly, in view of the economic realities reported above
was the response to Question 31, "Some say only the rich can study,

. what do you think?", to which a full 70% of our sample replied
in the negative i.e.that the proposition was not true with those
generally replying in the positive coming from the smallest and
poorest towns. The results of these questions in apparent
contradiction with the realities in Yucatan probably reflect a
genuine lack of awareness in the case of the first question
(#17), and an attitude that with determination, sacrifice, and
perhaps a little luck anyone can succeed in the case of the
second. (i#31)

This, then, completes our analysis of the setting in which
our psychological studies were carried out. The picture that
emerges is that of a primarily agricultural setting with a
proud ancient, colonial, and national tradition that is in the
process of undergoing rapid changes and modernization with a
population that, though limited in their aspirations in the past
by factors of a chiefly economic nature, are fully cognizant of
their preSent needs. From here we turn to the more specific
questions of variety of educational attainment and cognitive
process. '

III. Experimental Studies

A. Free Association

As preparation for studies to be described in later sections
of this monograph, and because the results are of interest in
their own right, we carried out a series of studies of people's
free associations to a set of common nouns which are clearly
understandable in both Spanish and Mayan. A number of studies,
including the work of Entwistle (1966) and Sharp and Cole (1972)
have demonstrated population differences in free associate
responding that seem to be correlated with educational achievement.

For example, in the work of Sharp and Cole it was found

that the nature of associative responding differed quite sharply
. between young Liberians who had, or who had not attended secondary

school. Those with the greater degrees of education were more
likely to respond with words that were members of the same
grammatical class as the stimulus word. Furthermore, when responding
to noun stimuli, the responses of secondary school students were
more likely to be of the same semantic class as the stimulus word.
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Both of these results are of the sort that have been
associated theoretically with greater cognitive development
when the work was carried out within the United States
(Entwistle, 1966) or Western Europe (Rosenzweig, 1961).
Hence, it would be of significant interest to know if, as in the
Liberian work, the more "developed" pattern of associative
responding is associated with years of formal education, or
more broadly with age.

Experiment 1

Stimuli: A set of 12 common nouns representing four instances
each of the semantic classes clothing (huipil- a traditional
Mayan woman's dress, sandles, shirt, and trousers), food (onion,
tortilla, coconut, and bread), and animals (bull, horse, duck,

and dog) were selected from a large list that had been constructed
with the help of a series of bi-lingual informants. Special

car2 was taken to make sure that the stimulus words were easily
understandable in both languages and were of high frequency of
occurrence.

Subjects: The subjects (20 per group) were drawn from the following
populations.

1. 8 - 10 year old Mestizo children (X age=8.5, ¥ grade=2.l4)
2. 8 - 10 year old Mayan children (X age=9.7, X grade=2.0)
3. 16 - 40 year old Mestizo adults (X age-20.8, X grade=3.2)
4. 16 - 40 year old Mayan adults (X age=23.6, X grade=l.2)
5. High school students (X age=16.9, X grade=8.2)

The purposes of the study were two-fold, the most important
of which, as mentioned above, was to investigate the nature of
associative responding to nouns over varying ages, educational
levels, and languages. A second purpose was to investigate the
possible influences of instructional set on the nature of free
association responses. This second concern grew out of a series
of studies in free association, the primary purpose of which was
to define the semantic structure of the domain of people-types
and occupations. One highly unexpected result of that work, in view
of our previous work in Africa, was that our subjects gave an
inordinate number of adjective responses to the noun stimuli
employed when our previous experience has been to expect almost
exclusively noun responses. This result ,along with an informal
chat with the assistant who had administered the task, led us to
believe that he had inadvertently changed the response set of
the subjects by introducing adjectives as examples of responses
into the instructions. Furthermore, a check of the literature
at the time indicated that virtually all the formal studies gave
nouns as the practice examples (and when responses were given as
examples to the stimuli these were nound. With th ¢se considerations
in mind we conducted a small pilot study with 20 Mayan adults as
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subjectsl, ten of whom received instructions with noun stimuli
and nouns as possible responses to those stimuli, and 10 of which
received the identical set of instructions with the identical
. nouns as examples of stimuli, but with adjectives as examples
of responses. The result was a predictable and highly significant
interaction between instructional set and form class of response
(F = 97.94 d.f.=2,363 p<.0l) i.e. those who received noun
instructions gave nouns as responses; those who received adjective
instructions gave adjectives as responses. The present study, in
. addition, to investigating the structure of responses to nouns
with conventional noun-type instructions sought to extend the
results of the pilot study to populations other than strictly
Maya. Additionally, instead of instructions which gave only
adjectives as examples of responses, the second set of instructions
gave a group of examples that were mixed by form class. The above
yielded a free factorial design with two ages (8-10; 16-40), two
population groups (Maya@ and Mestizo) and two instructional sets
(noun examples and mixed examples). In addition there were two
groups of high or secondary school students one of which received
instructions with noun examples, the other with mixed examples.
Thus each srb-group contained 10 subjects (among secondary-level
subjects only):
Procedure: Subjects were chosen haphazardly from the populations
of 7 of our experimental towns (Ticul, Tekax, Xyatil, Kancabchen,
Dziuche, Senor, and Sacalum) and two other towns (Carrillo Puerto
and Limones) that were not on the original list, in such a manner
that at any time during the course of the experiment, experimental
groups contained roughly an equal number of subjects. The mestizo
groups and the high school group received the following instructions
in Spanish and were asked to respond in Spanish while the Maya
groups received their instructions and were asked to respond in
Maya:

"I have here a list of words that I will read
to you one by one. Each time that I (might)
read you a word, I want you to tell me five
words that you might think of. For example,
if I hear the word house I think of building
(red), post office (vivir) tienda (tienda),
shoe shop (large), tortilla shop (work and
building), or if I hear the word boy I think
of girl (small), woman (man) and man (tall).
Did you understand what I want?"

Subjects who received the instructions with nouns as examples

received the instructions straight; those in the mixed condition
- received the words in parentheses as examples. If the subject

displayed difficulty in understanding, the instructions werc

repcated. After a repetition of the instructions, no subjoeot

reported difficulty in understanding what was required

of them. Subject responses were recorded in the order they were

lSee Appendix 4 for details.
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given, and scored according to the proportion of responses that
were of each of the form classes nouns, verbs, and adjectiyes.
The resulting proportions were transformed using the arc-sin
traneformation, and the resulting scores subjected to analysis
of variance.

Results: Ignoring for the moment the high school or secgndary
school subjects, the major result of the strictly factorial part
of the experiment is presented in Figure 2, where the highly
significant (F = 16.82, d.f. = 2,128, p ¢ .01l) instructions by

2.0+ / Mixed Instructions
/
/
Arc-Sin ,’
Transformed /
Proportioas /
of within / Noun Instructions
class ,/
responses 1l
1.0
~e o /
s..‘.s/
0.0~ L 1 1
) Nouns Verbs Adjectives
Figure 2. rorm Class of Response

form class interaction is presented indicating that the instructional

set of the subjc~ts significantly affects their responses to the

word association task as was the case in the pilot study with

purely Mayan subjects. The only other significant effect was the

main effect for form class of response (F = 24,433, d.f. = 2,128,

p <.01). Contrasts when using the Newman-Keuls procedure with

a = .01 indicated that this cdifference was due to the higher
. frequency of adjcctive respor es which were of significantly

higher frequencv than noun and verb responses which in turn did

not differ significantly from each other. One marginally significant
. effect, the Mayu-Mcstizo by instructions (I =2.851; d.f. = 1,60,

.05 < p < ,10) interaction indicating that the Mestizo appecar to

be more affected by the mixed instructions, is of importance for

what follows. It can be argued that this might be in part due

to their higher lJevel of educational attairment, in which case

we would expcct a really dramatic effect when the group of high

school studunts was added into the analysis. UPrescnted in Table

12 are the urc-s5in  transformed proportions for the secondury

school students and +the Mestizo adults (i.e., the two Spanish
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speaking adult groups). The strong visual impression is confirmed

Form Class of Response

Nouns Verbs Adjectives
. e
g% Mixed 0.87 0.84 l.83
2 < Nouns 1.56 1.10 1.01
72}
,ét; Mixed 0.42 0.06 2.67
()
93 Nouns 2.39 0.01 0.70
A 0

%)
Table 12: X Transformed Proportion of Responses

by analysis of variance. Contrasts performed on the main effect
for form class (F = 39.90; d.f. = 2,723 p < .01) with @ = .01
indicated that significantly more responses were adjectives than
nouns which were in turn significantly more frequent than verbs.
In addition, all of the higher order interactions with form class
were also highly significant: Instructions x form class of
response (F = 65.90; d.f. = 2,723 p < .01l) groups x form class

of response (F = 14,3283 d.f. = 2.723 p < .01) and the triple
order interaction (F = 13.22; d.f. = 2.723 p < .01). The inter-
pretation of this 1in its simplest form is that both groups are
uffected by the instructional set (instructions x form class
interaction) as was the case above, but that the secondary school
students are differentially more effected than the Mestizo adults.

Structure of Associative Responding

In what follows attention will be paid only to the portion
cf the experiment where noun instructions were used, although
parallel results in terms of communality of response, number of
different responses, tightness of structure, etc. can be demonstrated
for the different response sets when the mixed instructions were
used. Presented in Table 13 are the results of a detailed
analysis of the response sets of our 50 subjects from the five
experimental groups when the noun instructions were used. It can
be readily seen that the secondary school students apparently
differ from the other groups in that they give fewer responses
(those of higher communalityland that these responses are over-
whelmingly of the same semantic as well as form class as the
stimulus word. These impressions were confirmed by two separate
analyses of variance, one on communality of response (total
frequency of the four most common responses/divided by the total
number of responses for each stimulus word) and one¢ on number of
responses of the same semantic class as the stimulus word {or
each stimulus word. The overall effect for comnunality of response
(the ANOVA was performed on arc-sin transformed proportions)
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was highly significant (F=5.988; d.f.=4,55; p<¢.01). Contrasts
performed using the Newman-Keuls procedure with<X=.01 indicated
that the only two groups that did not significantly differ from
each other were the two groups of mestizos. The above result
probably represents an education effect particularly in view of
the fact that, although many of the individual contrasts were
significant at the .01 level, the truly dramatic difference was
. between the secondary school students and the rest of the groups.

The analysis of variance of number of words of the same
. semantic class as the stimulus word pProduced significant group differenc:
(F=68.138; d.f.=4,55; p<.0l). The contrasts, (again using the
Newman-Keuls procedure withd=.0l1) however, indicated that the
only significant difference was between the secondary students
and the four other groups of subjects, a result that is clearly
consistant with the results of our African studies. (1 & 2)

In summary, the results of our first word association study
clearly indicated that overall, the most important effect was due
to years of education with the secondary school students being
more affected by instructional set, showing higher communality of
response, and overwhelmingly giving more responses of the same
semantic class as the stimulus word than our other groups of
subjects. Within groups our effect,called communality of responses,
seems to reflect an educational influence with increased communality
occuring as a correlate of increased education. Awareness of
semantic class, as measured by the free association technique,
also appears to be a clear function of formal education, although
there is an indication that there is also an age effect,

Experiments II and III

Introduction

As has been mentioned in the introduction to this series of
studies on word association behavior, a number of investigators

l. A note of caution is advisable here for those who might con-
template, as we did, the use of the free association technique
with some measure of set overlap (see Deese 1962) as a means

of defining semantic classes. In view of the present results,
when working with adults within another culture, strict attention
should be paid to the instructions given the subject. Also, the
present study indicates that perhaps "semantic class" is not salient
except for educated adults which would negate the usefulness of the
technique as an ethnographic device.

2. Since there was an apparent age effect for the four groups other
than secondary, a separate anova was run without significant results
(F=0797)dlf0“’ql‘, NS).
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have reported regular age-related changes in the kind of word
association responses emitted by children and young adults

(Brown and Berko, 1960; Entwistle, 1966). In general, there is

a shift from responses which are in some sense complementary to
the stimulus word (red-balloon; run-fast) to words that are of the
same form class (red-black; run-walk).

Work by Entwistle (1966) and Rosenzweig (1965) implicates
cultural and educational variables, in addition to ages, as impor-
tant contributors to this "syntactic-paradigmatic shift" as it
has come to be called in the literature.

In our own previous work (Sharp and Cole, 1971) we demonstrated
that a major difference between Liberian high school students and
other young Liberians who had not achieved that level of educational
achievement was that the former were more likely to respond to
stimulus words from the form classes nouns, verbs, and adjectives
with response words of the same form class as the stimulus word
than were the latter. The following two experiments were designed
to test the generality of these previous findings.

Procedure

Ten subjects from each of the following subject populations
served as subjects in Lxperiment II. (1) six to eight-year old child-
ren (R age=7.3) enrolled in the first grade of elementary or
primary school in the town of Ticul (population roughly 20,000);

(2) nine to ten-year-olds (¥ age=9.6) enrolled in the third grade;
(3) eleven to thirteen year-olds (X ageell.9) sixth grade students;
and (4) fourteen to seventeen-yecar old (X age=15.9,% grade=8.2
secondary school students, all likewise from Ticul. Subjects

were selected haphazardly so that at any time during the course of
the experiment roughly an equal number of subjects had been run
from each of the experimental groups. The elementary school students
were run at school one at a time in a separate room provided by

the teaching staff. The secondary school students, on the other
hand, were run after school hours in the home of one of our
assistants.

Stimuli

The stimuli were eighteen common words, six from each of the
three form classes - nouns (knife, plate, pot, bread, tortilla, and
trousers), verbs (to eat, to buy, to play, to carry, to run, to
climb) and adjectives (large, rcd, pretty, good, expensive, and
tall). Subjects were given the noun form (i.e. nouns with nouns
as examples of responses) of the instructions precested above and
werc again asked to give five response words for cach of the
stimulus words that they heard. A fixed order of presentation
was used for each subject such that a verb followdl a noun and
was in turn followed by an adjective in the order NVA throusghout the
list. Subject responces were written down in the order that
they were given and then scored as to proportion of responses
that were of the same form class (i.e. proportion of paradigmatic
responses) as the stimulus word for cach form class. The



resulting proportions were transformed using the arc-~sine trans-
formation and the results subjected to analysis of variance with
repeated measures on form class. Presented in Figure 3 are the
results of Experiment II.

3.00T
Transformed
Proportion
of Paradigmatic
Responses
2.00 T
Secondary
AN
1.00 T
\SD\\\ _~A3rd grade
§:,<_""~-a 6th grade
T =<0 1lst grade

Nouns Adjeétives Verbs

Form Class

Figure 3. Results of Word Association Experiment II
The transformed proportion of within-form class
paradigmatic responses is plotted as a function
of form class ,

Analysis of variance indicated that both main effects were highly
reliable as was their interaction (F(group9=7.145 d.f.=2,72 pr.01);
(F (form clas9=147.73 d.£.=2,72 p¢.01 );(F(groups x form clas9=

2.81 d.f.=6,72, .01{p7.05.).Individual comparisons run using the
Newman-Keuls procedure indicated that the only reliable difference
was between the secondary school students and the other three
experimental groups. The differences between form classes were

all highly reliable with the proportion of paradigmatic responses
for nouns being reliably higher than the proportion for adjectives,
which in turn were reliably higher than the proportion for verbs.

In summary, the results of Experiment TI appear to partially
confirm the results of our African studies where it was found that
the major change in the pattern of responding (i.e. the so-called
syntactic-paradigmatic shift) in word association behavior appears
to occur at the secondary school level. The design of Experiment
II does not allow us to eliminate age, more broadly than education,
as a possible causal factor, however, since there is no group of gn
age comparable to the secondary school studentz without their

27.
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educational experience. Experiment III represented a partial
replication of Experiment II and extended the results of Experi-
ment II to two non-literate populations.

Stimuli and Procedures

The stimuli used in Experiment III were the same group of
18 nouns, verbs and adjectives used in Experiment II. Likewise,
the instructional procedure was the same as that employed in Experi-
ment II.

Subjects

The subjects, twelve to a group, were drawn from the following
four subject populations: (1) Nine-to-10-year-old (X age=9.4)
students enrolled in the third grade in Ticul, Yucatan; (2) lu-
l6-year-old (X age=15.8, mean grade=7.8) secondary school students,
likewise from Ticul, Yucatan; (3) 20-40-year-old non-literate
(R age=29.2) Mestizo adults from Ticul and surrounding satellite
towns; and (4) 20-40-year-old (X age=31.6) non-literate Mayan
adults, likewise from Ticul and surrounding satellite towns. Subjects
were again drawn haphazzardly, catch-as-catch-can, with the re-
striction that roughly an equal number of subjects had been run in
each experimental group at any time during the course of the
experiment. Inspection of the groups employed in the present
experiment, ana comparison with the groups employed in Experiment
II indicate that there are two groups in the present experiment
which overlap with the groups employed in Experiment II - specifically
the third grade students and the secondary school students, which
allows for comparison of results between the two experiments.

Analysis

As in Experiment II, subjects' responses were recorded in
the order that they were given, and scored according to proportion
of paradigmatic responses for each form class. The resulting
proportions were transformed using the arc-sine transformation
suggested by Winer (1962) and subjected to analysis of variance.
The results of Experiment III are presented in Figure 4. Again, the
visual impression given by the figure is confirmed by the results
of the analysis of variance. The overall effect for groups 1is
highly significant (F=13.975 d.f.=3,44, ps.01l) as is the overall
effect for form class (F=68.091, d.f.=2,8¢, p”.01). In addition,
the interaction between groups and proportion of paradigmatic
responses for the three form classes was also highly reliable
(7=5.526 d4.f. 6,88, p<.0l) more of which will be said later.
Individual comparisons were again run for comparisons among the
main effects, using the Newman-Keuls procedure with-s =,01. For
groups, the seccondary school students (X=1.6552) reliably differ
from the mestizo and Maya adults (X Dlestizo=1.1260; X Mayas=1.0137)
which in turn do not reliably differ from each other, but both
differ reliably from the third grade students (X=.7652).
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Figure u. Results of Free Association III

Comparisons in terms of form class indicated that the overwhelming
difference was between the proportion of paradigmatic responses to
nouns (X=1.868) and the proportion to verbs and adjectives which did
not significantly differ from each other (X verbs = .8025; X adjec-
tives=.7495). The highly significant Groups by Form-Class-Of-Rasponse
interaction reflecting in part the tendency of the two adult groups
to give more paradigmatic responses to verbs than to adjectives
(while the opposite appears to be true of the school attending groups)
has no ready explanation. In studies in the United States and Europe,
the pattern of responding appears to be in the order demonstrated
by our school-attending sukjects. In our African study, however,

a reversal of the type exhibited by our adult non-literate groups

in the present experiment was exhibited by all of our experimental
groups. Whether this apparent reversal is due to linguistic factors,
a secondary educational effect of some type, or some other as yet
unknown factor, is open to speculation.

In summary, the following appear to be the main results of
the word association studies. Experiment I rather convincingly
demonstrated that a subject's performance on a word association task
can be influenced by the instructional set he carries to the task.
Furthermore, more highly educated subjects are more highly influenced.
When responding to noun stimuli with a standard set of instructions
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Using nouns as examples, more highly educated subjects produce
response sets of higher communality that are overwhelmingly of the
same semantic as well as form class as the stimulus words. In
addition, there is a hint in the data that in the production of
responses of the same semantic class as the stimulus word there

might be an increased tendency to do so with increased age, education
apart. Finally, Experiments II and III demonstrated that there is
both an age and an education effect in the production of paradigmatic
(responses of the same form as contrasted to semantic class) responses,
but that the overwhelming difference appears to occur for our subject
population between those that have attended secondary school and
other groups of subjects.

B. Classification of Real World Objects

A number of investigators (c.f. Greenfield, 1966, or Cole and
Seribner, 1974, for summaries) have found that uneducated people are
less likely than their educated counterparts to partition groups of
objects from different semantic classes along static semantic lines.
Operating with poloroid photographs of objects commonly encountered
in rural Yucatan, this study sought to determine the influence of
education on the tendency to reproduce the potential semantic re-
lations in categorizing behavior.

Subjects

Subjects were drawn from the following four population groups:

(1) 9-12-year-old third grade students (X_age=11.5) N=20

(2) 12-15-year-old sixth grade students (X age=13.15) N=20

(3) Secondary school students (X age=16.5, X grade=7.85) N=20

(4) Non-literate Mayan adults from Ticul and surrounding
towns (X age=30.1) N=20

Stimulus Materials

Color poloroid photographs of the following twenty common
objects (twelve of which the reader will recognize from the word
association studies) were spread out in front of the subject - animals
(bull, dog, duck, horse, and turkey); utensils (pot, plate, bottle,
cup, knife):; food {tortilla, coconut, corn, onion, bread) and
clothing (shirt, huipil, pants, sandles, and ha'ET-,L

Procedure

Each subject was read the following set of instructions in the
language in which he felt the most comfortable:

"I have a group of pictures of things that are
very well known to you and to all of us (here
the experimenter pointed to the cards that were
spread out in front of the subject). What I
want you to do is first name the things that
appear on the cards for me, then I want you to
take the cards and put them in groups that you
feel 'go together' or are alike, or are the same
in some way. Do you understand what I want?"

» Words that are underlined overlap with the stimuli used in the frce-
association studies.
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Subjects experienced little difficulty in working with the photo=-
graphs (a problem that we had encountered in Africa) or in under-
standing what was required of them. If the subject showed evidence
of difficulty, the instructions were read to the subject for a
second time. Apparently none of the subjects showed any diffi-
culty aften a second reading of the instructions.

Results

For each group of subjects similarity co-occurrence matrices
were constructed. This procedure basically entails constructing
a n X n matrix, where n are the items under consideration, and
the intersects represent the number of times item ni; appeared in
co-occurrence with nj. For our present consideration, njif) nj3
represents the number of times that item nj was sorted into the
same group as item nj. For example, suppose that a subject had
produced the following groupings for the five objects (A,B,C,D,E):

ADE| |Bc

That is, he has produced two piles, or groups, one of which contains
the items (ADE) and the other which contains the items (BC). Then
the co-occurrence matrix for this subject for this grouping would
look like the following:

A B ¢ D E

!

IR

-

Where item A occurs with items D and E (represented by 1's in the
intersects AD and AE), item D occurs with item E, and item B occurs

with item C. The final matrix represented the sum of the individual
subject matrices for our four experimental groups.

———

nm U o w >
!

A variety of multidimensional scaling techniques exist for
analyzing data of this type, normally referred to as a non-condi-
tional or unconditional sirilarity matrix. Our results will be
presented in two ways. Fisure 5 contains a graphic plot of the
degree of semantically defined group cohesion. The plot is a combi-
nation of the Johnzon hierarchical clustering program (an algo-
rhythm thit produces a tree diagram of items in a similarity
matrix starting from the most specific and proceedine in steps to
the most general, Johnson, 1967), and the Torsca non-mctric multi-
dinensional scaling program (an algorhythm that places items in a
n dimensional Fuclidian space on the basis of similarity). Thoue
Items that are most similar are placed closest to each other. In
theory, any number of dimensions can be selected for the scaling
solution up to n-1, where n is the number of items and the solution
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is perfect, 1 dimension for each item. In practice, for reduction
of information and ease of presentation some lesser number of
dimensions is chosen, and the appropriateness of the solution
evaluated in terms of "stress", a number between o and 1l that
essentially tells one the amount of "work" the machine had to do

to fit the solution of the matrix into the number of dimensions
specified - the lower the number the higher the fit, or the more
appropriate the solution. We selected two dimensions for the
solution of the MDS program, the results of the Johnson hierarchical
program (JHCP) are represented by the rings around groups of numbers.
Numbers within the circles represent items within a node of a
hierarchy. Examination of the stress figures of the four experi-
mental groups indicates that all are less than 0.16, indicating

a high degree of appropriateness for the two dimensional solutions.
From the figure it appears that all groups respect the categorical
structure of the list as determined by prior lexical analysis.
However, the cohesion of the respective groups 1is greater for

the sixth grade students and the secondary school students than

for the other two groups.

This latter result is more clearly illustrated by an examin-
ation of Table 14. 1In this table we have collapsed across the
summary matrices by category and have summarized the total number

Insert Table 14 about here

of times that subjects within each subject population placed
items from a given category with items from that same or other
categories. Inspection of the four panels in the table indicates
clearly that the relative proportion of within category sorting
is greatest for the two most educated groups and least for the
uneducated adults.

Examination of particular entries in the various panels of
Table 14 sheds more light on the categorizing principles at work.
For the category,clothing, virtually all sorting is within category
for all the population groups. But for the remaining categories
there is an increasing tendency to combine members of one category
with members of another in ways that strongly suggest a functional
basis for categorizing that decreases with increasing educational
experience. Thus, for example, the Mayan adults are more likely
to place a food item and a utensil together than they are to put
two food items or two utensils together in a particular grouping.
Mizing of food items and animals is alao common, although a larper
semantic grouping including some of the animalc (namly, buck,
3ull, and Turbey) an items in the category food would be a plausible
alternative explanation of this result.

While there is a slight tendency to observe the same "errors"
among secondary school students and sixth graders, there is
relatively little variation among categorics for these groups.
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Third-Grade Students
Animals Food Clothing Utensils

" Animals 150 66 o . ! 13 ?
' Food xxx 157 | 6 P 109
' Clothing XXX xxx | 170 ; 26
Utensils XXX XXX | xxx | 151

H |

ratio of within category response to between cateogr
resgonse=.6§ gory P ery

N=2 Sixth-Grade Students
Animals TFood Clothing Utensils

, l"Animals -~ 141 ! 13 | 0 ? 0o |
~Yood xxx | 135 - 7 39 |
fﬁibthing XXX XXX 190 8 |
iUtensils XXX XXX . XXX 14y i

ratio of within category response to between category
responsez, 90

N=20
Secondary Students
Animals Food Clothing  Utensils
' Animals ' 149 | 10 : 16 ' 10 |
| Food xxx - 14 - 23 | 51
| Clothing XXX | XXX , 154 i 18 |
LUtensils CoXXX | XXX . XXX ;o 1u7 j

ratio of within category response to between category
response=, 83

N=20
Mayan Adults
Animals Food Clothing Utensils
' Animals 275 | 238 | 42 I e1 |
* Food XXX 280 13 413
Clothing XXX = xXx | 392 31
' Utensils XXX . Xxx XXX 330 ‘

ratio of within category responsc to between catecgory
response=z.61
N=y47

Table 14

o Results of picture sorting studies
ERIC Number of items sorted together with items of the same or other classes.
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Conclusions

These results appear to confirm the findings of other studies

as to the difference between educated and non-elucated populations
in their tendency to use static semantic relations to group real
world objects. This tendency, however, depends upon the
particular relations being studied; all populations use semantic
relations in their sorts, the differences appearing in the lesser
tendency on the part of the more educated groups to use functional
relations among items in addition to semantic ones.



C, Triadic Studv cf Classification - The Three Words Studv

The results of the picture sorting study just discussed
seemed to indicate that there was a tendeucy for less educated
subject populations to classify obijects more on the basis of
functional considerations than their more educated counter-
parts, who tended to relv more heavi” ' on static semantic
classes as their basis fow» classification. The following
experiment sought to investigate the various bases for classi-
fication in triadic verbal choice paradigm, where a subiject
was presented thirty problems, ten each from each of three
types. Each problem consisted of three words from which the
subject had to either choose the two that were alike (similari-
ties condition) and explain his choice, or choose the one word
that was different (differences condition) and explain his :
choice, Problem types differed in the number of ways the
words cculd be classified and the basis for those classifica-
tions. All three problem types had two words that could be
placed together, or separated from the third word on the basis
of strict svmantic considerations. The difference between
problem types lay in the relation that the third word in the
triad had with the other two. In problem type I, the.:2 was
minimal or no relation between the third word and the two
semantically related words. An example is the following -
MACHETE, WATER, AX ~ where clearly the third word is minimally
related to the two tools. In problem tvpe II, the third word
had a functional connection with one of the semantically
related words, i,e., - HORSE, EGGS, CHICKEN. Finally, in
problem type III, the third word was related in a functional
manner with both of the semantically related words, i.e, -
HCRSE, CORN, CHICKEN, e,g.both animals eat corn.

In what follows, the "similarities" and "differences"
parts of the experiment will be treated separately for two
reasons., Firstly, the differences section had to be com-
Dleted at a somewhat later date than the similarities section,
due to circumstances that were beyond our control at the out-
set of the series of studies; and, secondly, due to differences
in the composition of the Mestizo group (namely, educational
attainment) that occurred as a function of the towrn in which
the two groups were run, For these reasons we prefer to treat
the "similarities" and the "differences" sections as two
different experiments run to a large degree concurrently
rather than as one large experiment,

Stimulus Materials

The stimulus materials used in beth parts of the present
experinent are presented in Table 14, with problem type ((1) no
conflicting elements, (2) conflicting ecliements with cne of the
semantically based words, and (3) conflicting elements with the

two semantic choices) placed following each triad in parenthesis.

Insert Table 15 Here

36.
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[1] Horse - Beans - Chicken (1)
[2] Water - Stor.e - Posole (1)
[3] Rifle - Corn - Hunter's Trap (1)
[4] Horse - Eggs -~ Chicken (2)
. [5] Machete-Water - Ax (1)
[6] Corn -~ Horse - Beans (2)
[7] Horse - Corn - Chicken (3)
. [8] Water ~ Salt - Posole (2)
[8] Corn -~ Farm - Beans (3)
[10] Rifle - Deer =~ Sling (3)
[11] Machete-Sheath- Ax (2)
[12] Corn - Stone - Beans (1)
[13] Posole- Stone - Milk (1)
L14] Horse - Beans - Goat (1)
[15] Rifle - Bullet- Sling (2)
[15] Horse - Milk - Goat (2)
[17] Posole- salt - Milk (2)
[18] Rifle - Bullet- Trap (2)
[19] Machete-File - Ax (3)
(20] Rifle - Corn - Sling (1)
[21] Corn - Farm - Chile (3)
[22] Posole- Gourd Cup-Milk (3)
[23] Rifle - Deer - Trap (3)
{24] Corn - Stone - Chile (1)
[25] Machete-Water - Hoe (1)
[26] Corn -~ Horse - Chile (2)
[27] Horse - Corn - Goat (3)
[28] Machete-File -~ Hoe (3)
[29] Water - Gourd Cup-Posole (3)
[30] Machete-Sheath- Hoe (1)

Table 15

Stimulus triads used in "Three Words" experiments




General Procedure

Subjects for the "similarities" section were read the
following set of instructions:

"I have here a list of words that I will read you in
groups of three words. Of these three words, there

are two words that appear the same among themselves

in their meaning. Which are they? (First triad in.arted)
Why?

Subjects for the "dif ferences" scction received practi-
cally the same set of instructions:

"I have here a list of words that I will read you in
groups of three words., Of these three words, there

are two words that appear the same among themselves in
their meaning, and one that does not appear the same.
Tell me which is that word. (First triad inserted) Why?

Subjects were then read the triads in the order listed
in Table 15 one at a time and their choices and justifications
recorded. As in previous experiments, all subjects were com-
pensated either monetarily for adults or in kind for children.

Similarities Compariscr

Subijects
Subjects were drawn from the following subject populations:

(1) First and second grade students (X age=7.5, X grade=
1.6) N=10

(2) Non-literate Mayan adults (X age=34,2) N=10

(3) Fourth and fifth grade students (X age=11.7, ¥ grade:
4,2) N=11

(4) Secondary school students (X age=15.7, X grade=7.7)
N=10

(5) Mestizo adults (X age=31.%. X grade=3.9) N=10

All subjects were given the instructions as in the "simi-
larities" section and their responses recorded in a data note-
bcok provided for the purpose., Subject responses were coded
as "correct" or "incorrect" and subject justifications were
coded as to whether they were (1) semantic, i.e. "they are
tools," "they are four~footed animals,” "they are food," they
are weapons," (2) functional, i.,e. "they are used to hunt,"

37.



"they are to drink," "they serve to cut" or functional entail-
ment, "the goat gives milk," "the chicken lays eggs," or (3)
the specific shared attribute, i.e. "the two are eaten," "the
two are drunk,” "the two cut," "the two have blades.," Note
that in many cases the only difference between (?) and (3) abcve
is in the form of the verb, for example, "they serve *to cut

. is functional o+ implies a use while "the two cut" Implies an
attribute or "t.ey are to drink" is a use, while "the two are
drunk" is an implied attribute., Thus, the scoring system,

. except in clear cases such as "the two have blades" or "the
two throw" (i.e. a bullet and a stone), relies on nuances in the
language and vhe scorers sensitivity to those nuances. In
an attempt to control for this variation, subject protocols
were scored by two Separate judges, and agreement between the
two compared, In general, agreement was almost unanimous
except in the case of the Maya subjects, where there was some
disagreement based on the significance of some verb forms.
Such disagreements were generally resolved after discussion
amont the two judges., Finally, if a subject verbalizat.on
contained justifications from two categories, i.e. "a tool
(semantic) that cuts (attribute) or is used to cut (functional),"
beth were recorded. Two responses “rom the same category, i.e,
"it is a tool or weapon" were recorded as one.

Presented in Table 16 are the results of the similarities
section of the experiment. Column 1 of each of the three
panels gives the overall proportion of "correct" choices, that
is, choices that were semantically based., Columns 2, 3, and 4
give respectively the proportion of justifications that wepe
respectively semantic, functional, or specific attribute for
correct choices, Finally, column 5 is the cond!tional proba-
bility, given an incorrect choice, that the justification was
functional. Panel 1 is for problem type 1 (no conflicting
elements), panel 2 for problem types 2 and 3 combined ( one
or twe conflicting elements), and panel 3 is thz combined data
for all three problem types. The first thing to note is that

Insert Teable 16 Here

when there are no conflicting elements, the proportion of
senantically based pairings is very high for all groups. When
cor.flictin’, elements are introduced, as in problem types 2 and
3, all groups are affected, but the scheol -attending grours,
particularly the fourth and fifth grades, appear 1o be most
affected. Looking next at the proportion of semantic justifi-
cations, we see what appears to be an age effect within educa~-
tional level. The Mayan adults, with little ecucation, are
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superior to the first and second grades; the mestizo adults
(¥ grade=3.9) are superior to the fourth and fifth grades
(X grade=z4,2) and roughly equivalent to the secondary school
students (X grade=7.7), Fxamination of the conditional proba-
bilities of functional explanations given that the subject
makes an incorrect choice emphasizes the difference between
: the two educated adult groups and the others. The educated
subjects' probabilities of making an error for a functional
reason are considerably lower than the corresponding scores
for the remaining groups., It is interesting to note that
this age effect occurs most clearly at about three years of
formal education, As we noted above, three years is the
minimal level for complete literacy; it is also to be remem-
bered that we saw the hint of a similar effect in the composi-
tion of response sets for adults in the first of the word
association studies reported above.

Differences Comparison

Subjects

Subjects for the differences study were drawn from the
same populations used for the similarities comparisons, but
differed considerably in some of their characteristics:

(1) First and second grade students (X age=7.6; ¥ grade=
1.7) N=10

(2) Non-literate Mayan adults (X age=34,2) N=11
(3) Mestizo adults (X age=36.7; X grade=1,9) N=10

(4) Fourth and fifth grade students (X age=1l.u4; ¥ grade:
4,9) N=10

(5) Secondary school students and highly educated non-
schcol attending adults (X age=25.3; X gradez8,9) N=10

All subjects were given the instructions as outlined
above, and their responcses and verbal justifications recorded
and scored in the manner detailed above, taking into considera-
tion, naturally, that we were now scoring the reasons why a
third word differed from the other two, and not why two words
formed a group that was the same or alike, Thus, we expccted
a great deal more justifications to be based on differences in
a single specific attribute since this is all one would nced
to solve the task, i,e, "this is different from those because
it is smaller," whereas functional and sementic justifications
imply the additional step of forming contrasting groups., Pre-
sented in Table 17 are the results of the differences comparisons,




+0.

Insert Table 17 Here

As in the similarities section, it is obvious that the intro=
duction of conflicting functional elemenis (problem types 2

and 3) hinders the performance of all groups, but in this case,
the adults with little or no education appear to be influenced
the most. Looking at the proportion of semantic justifications
for correct choices on the part of our subjects we see a clear
education effect from first and second grade subjects on one
end of the continuum to the secondary students and highly edu-
cated adults on the other, Of equal interest is the apparent
difference between groups in justifications when semantic
justifications are not used, i.e. when a function or use or

a specific attribute is used to differentiate the third object
from the two semantically classifiable objects in a correct
choice. Here, it appears for all problem types that the older
adult groups, regarcless of educational experience rely on
specific attributes, while the tweo elementary school groups
tend to rely more heavily on function. That this is generally
the case is supported by an examination of the conditional
probabilities that a justification would be an attribute

p(a)/E or a function or use p(f)E (columns 5 and 6 o~ Table 17)
given a wrong choice among the three objects. Examination of
the values in Table 17 clearly indicates that the same groups
that prefer functions or uses in their correct choices do the
same for their incorrect groupings, while those that prefer:
differentiation by specific attribute in their correct groupings
do the same for the incorrect.

In summary, the two studies in this section appear to
confirm an education effect in our subjects' use of semantic
classes as a basis for categorization. The result of the
similarities section, however, seemed to indicate that there
might be an age effect operating along with education, or
independently of education. The following study using slightly
different materials, but requiring the subject to form groups
and justify them on the basis of similarity while controlling
more closely for age and education, sought to investigate this

relation with a theoretically similar task.

D, Similarities Study # 1 and # 2

One of the sub-tests ¢f the Wechsler adult intelligence
scale is very similar to the similarities section of the three
words study reported above. Both tests require the subject
to form groupings based on perceived similarities of pairs of
words, only in the case of the Wechsler scale the subtject is
presented with only the two words to be grouped - that is,
there is no third word from which to choose. The twe similari-
ties studies to be reprorted here used a version of the Wechsler
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similarities sub-test modificd to fit conditions in the
Yucatan, Experiment 1 sought to i .vestigate more fully the
effects that age might have on a subject's ability to form
semantic classes, while experiment 2, which was in reality a
part of the demographic survey of factors influencing educa-
tional attainment reported above, sought to determine if there
were variables other than age and education that might have an
effect on classification according to semantic groupings.

Similarities Study #1

Stimulus Materials and Procedure

The reader is referred to appendix 3 for a complete
description of the procedures, stimulus materials, and scoring
procedures used for botn similarities matching experiments.
Briefly, the subject was read the following list of word pairs
in the order in which they are presented below and was asked by
E to explain the way in which he thought they were similar or
Wappeared like one another,"

(1) pineapple - banana
(2) corn - squash

(3) machete - hoe

(4) pot - frying pan
(5) horse - goat

(6) watermelon - potato
(7) woman - boy

(8) man - horse

(8) honey - water
(10) fly = tree
(11) gasoline = wood
(12) bicycle -~ automobile
(13) cedar - mahogany
(14) air - water

Subject respeons=s were then recorded in order in notebooks
provided for the purpose,

Subjects

The subjects, twelve to a group, were drawr. from the
following six subject populations:

(1) 8-11 year-old third grade students (X age = 9,83)
(2) 13-15 year-old sixth grade students (X age = 13.83)

(3) Secondary school students (X age = 13,83 X grade =
7.50)

50.00)

(4) Mayan non-literate adulvs (X age

_ (5) Mestizo adults with minimal education (¥ age - 27.42
X grade = 1,92)



W2,

(6) Mestizo adults with 4~6 years of formal education
(X age = 24,75 X grade = 5,33)

To avoid the problems encountered with the "three word study"
reported above, special care was taken so that equal numbers

of subjects had been run in each group at any glven time in the
experiment by runnlng uUbJOCtS from each group in succession
regard]ess of the inconvenicnce, Subjcct protocols were scorod
in two ways. Fresented in Table 18 is the proportlondl analysi
analogous to that presented in Table 16 in conncction with the
three word experiment. Conditional probabilities for errors
are not presented, however, since virtually all of our sub-
jects used a speC1f1c attribute to differentiate the two items
where they said they were not alike. Again the first column

Insert Table 18 lere

represents proportion correct, i.e. the proportlon that said

the items were similar, while the three remaining columns

are in turn semantic, functlonal, or specific attribute for
those cases where the subject said the items were similar. The
fifth column is the mean score for each group using the Wechsler
Adult Intelligence test score (WAIS), about which more will be
said presently.

Looking first at the proportion correct and the propor-
tion of semantic justifications we see what appears to be a
ropllcatlon of the three word expcriment with there being an
increase both in terms of age and .education. The final column
represents the WAIS score for the same groups, wherc an indi-
vidual subject receives a score that is the total of the indi-
vidual item scores where an item is scored 0 if the subject
says there is no relation between items, 1 if the item is
justified by a functional reason or a shared attribute, and
a 2 if the subject uses a semantic superordinate (i.e. both
are animals) or an abstract concept (i.e., both are necessary
for life). Thus, for the present experiments subject scores
could range from 0 to 28 (the actual range of scores for the
present experlmcnr was 0 to 23). The resulting scores were
subjected to analysis of variances, which showed that the
sproups differed significantly (1" = 3,133d.f, = 5,66, p < .09),
Contrasts, however, using the Newman-Keuls procedure with
a =.01, vielded no sirnificant differences between groups,
In fact, using the Newman-Keuls procedure with o =.005, the
only significant differcnces were between the secondary school
students and the more highly educated Mestizo adult group and
the third grade students. Statistical evidence aside, hcewever,
the results of thc present experiment taken with those of the
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threc word experiment reported dbove, would lend support to
the notion that both age and cducation arc working as deter-
mlnlng factors in this type of problcm, with age being more
important than low lcvels of eoucatlon, and high levels of
education being more important thd\lncroaslnp age. Much,
however, could depend upon the manncr in which the problem is
°iructurec, scemething that emerged repeatedly in our previcus
work in Africa (Cole et al., 1971), We will return to con-
sideration of this problem after we consider the results of
Similarities Study # 2, the data collected in connection with
the demographic survey of factors influencing school attendance.

Similarities Study #2

Stimulus Materials and Procedure

The same materials and procedures were used as thcse
detailed in connection with Similarities Study # 1 abcve.

Subijects

The subjects used were the same 440 subjects that served
as the data pcol for the step~wise regression model of school
attendance with a mean age of 35.6 (range 16-85) and a mean
grade of 3,26 years (range 0-17). The similarities task was
administered with instructions and procedures detailed in
appendlx 1l as the last item on the demographmo survey questlon-
naire, Fach aubject protocol was scored using the WAIS scoring
method discussed in connection with Similarities Study # 1 above,

Results

Over-all scores ranged from 0-27 with a mean of 9,
a result that 1is in high agreement with the results “or our
adult groups in Similarities Study # 1. The present data lend
themselves more to correlational analysis rather than the tech-
niques of analysis of variance. Consequently, the data were
subjectﬁd to analysis by the technique of stepwise multiple
regression with the results presented in Table 19, Only three

Insert Teble 19 llere

of the twenty variables listed in Appendix 3 were qignifi-
cantly related to the WAIS score and could be considered ante-
cedents rather than consequences In fact, only one of the
remaining variables, quhrnnty, wou]d have contributed signi-
ficantly to the equation. iodernity clearly cannot be con-
sidered antecedent if the wn‘s score is to be considercd a




Regression
Variable Coefficient _T
Sex 1.790 3.5
Father's Occupation .802 4.1
Grade .507 5.3

R2 = ,222 Constant = 4.45
Standard error of estimate = 5.22

Table 19

Regression analysis results
Dependent variable = WAIS score

43a.,
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measure of cognitive functioning. The other relevant variables
were sex (correlation with WAIS = +,19), father's occupation
(correlation with WAIS = +,39), and years of formal education
(correlation with WAIS = +,42),

The results presented in Table 19 can best be inter-
preted, as was the case with years of fcrmal education, by
looking at the regression coefficients, These can best be
read by saying that a person starts with 4.45 points (constant)
receives 1.79C points for being male instead of female,
receives ,802 points for every step on the six point scale of
father's occupation, and receives .5G7 points for every addi-
tional year of formal education, The fact that only 22% of the
variance is accounted for by this equation and that the standard
error of the estimate is high should advise us to be cautious
in our interpretation of the results. One possible explanation
is that the WAIS score (which correlates very highly with the
entire WAIS test) is ind- 2d tapping an aspect of "native
intelligence," something upon which the variables in the
equation would presumably have little effect in which case a
great deal of the unexplained variance could be attributed
to that factor. A far more likely explanation in view of
previous work that has been done using the multiple regression
technique (C. Lave and J. Mueller, personal communication) is
simply that the WAIS score is a poor measure of whatever it is
we are measuring., Nevertheless, examination of the B's pre-
sented in Table 19 indicates that years of formal education is
the single most important factor influencing performance on
the present task. The abserice of age as a significant deter-
mining variable in the present study is probably best explained
by the fact that all subjects were adults, the majority with
some formal edu~ation and that age appears as a significant
variable only whern education is absent or minimal. (Note three
word study and Similarities Study # 1).

In summary, the results of the present study confirm
the importance of education as a determining variable in this
type of task. Sex as a determining f{actor has no analogue
with cur previous work, but will appear again in our discussion
of the verbal analogies sub-test of the Thurstone primary mental
abilities test. TFather's occupation as a determining factor
probably reflects some factor ¢r combination of factors such
as "richriess of environment," but at this point this conjecture
represents pure speculaticn,

L. Category Matching

In the three studies just repecrted (i.e. picture sorting,
threc words, and the two similarities studies) evidence emcryged
for differences betweeri population groups as a function of
years of formal education and to a lesser degrce for age per se
independent of c¢ducation, depending upcn the nature of the task

Ly .



under consideration., ELvidence emerged that the magnitude of
this effect depended upon the particular stimulus combination
used, with younger and less ecducated groups being more likely
to use non-semantic attributes or functions for classifying
when those attributes were available., This effect was particu-
larly evident in the picture sorting studay and the three words
study where alternative bases for classification were specifi-
cally available.

In 1966, Birch and Bortner publlshed a paper directly
aimed at the question of categorizing with and without "con-
flicting" bases for assignment of obJocts to groups Their
procedure represents a kind of combination of the two studies
reportcd abocve where possible confllctlng bases for classifi=-
cation were specifically present in that they used commen
objects, but systematically varied the conflicting or non-
conflicting nature of the choices presented their subjects,

In view of the fact that comparison data can be obtained
from the Birch and Bortner article and the fact that their
procedure fits in neatly with the present inquiry into
whether age alone, or educational experlence, or some Ccom-
bination of the two is respcnsible for the increasing ten-
dency of older American children (and by extension their
Mexican counterparts) to rely more strongly on semantic
attributes for stimulus classification, we undertook a repli-
cation of the Birch and Bortner study using materials
appropriate to the Yucatan peninsula,

Stimuli

Table 20 contains a list of the items used in this
"category matching" study. The items are listed in two
columns Thcse in Series "A" are de51gned to
max1mlze the conflicting wases on which an item from the
triplet or the right could be matched with the single item
on the left, Thcse in Leries "B" were selected to minimize
such conflict,

Subjects

The subjeccts were drawn {rom the five following popula=-
tion groups:

(1) First grade students from Ticul and Bacalar, 42 in
Series "A" (X age=7.76) and 42 in Series "B" (L age=7.95).

(2) Second prade students from Ticul and Bacalar, 38 in
Series "A" (¥ age=£.82) and 3?2 in Serics "B" (¥ ape=8,72).

(3) Third grade students from Ticul and Bacalar, 26 in
Serices "A" (X age=9.42) and 3% in Series "B" (¥ age=9,u45),



(4) Sixth grade students from ,'cul, 20 in Series "A"
(X age=12.95) and 20 in Series "B" (X ape=13.00)

_(58) Non=literate Maya: adults from_Ticul, ?0 in Serics
"AY (X age=uh,05) and 20 in Series "B" (X avesh6,655)

Insert Table 20 lHerc

Procedures

FEach subject was exposed to either the "A" Series or the
"R" Series only, ' The three "to be matched" items were arrayed
on one side of a wooden table in front of the suhject. The
"eriterion" item was placed on the other side of the table.
Subjects were then given the following instructions:

" (subject's neme)., I am going to show

you some objects that are very well knowr to ycu and

to all of us. This game concerns that you tell me

which of these objectc ought to be with this other

that T will show you. T want also that you tell me

in whatever sense that ycu know why you chcose as

you do. Here you have threce objects that are ]
, and . With which of these threc

objects should this other go together?”

Subjects experienced no difficulty whatsoaver understanding
what was requircd of then.

Results

The results are summarized in Teble 21 which shows the
mean number of categorical metches (out of a possible score
of 4) for each of subject groups and each series along with
the percentage of choices which are justified by either a
semantic or a functional explanation.

In terms of both deperdent variables, there is an in-
creasing proportion of correcct responding as function of age
(r=3,87, d.f.=4,285 p < ,01) with the adults scoring as high
or higher than the sixth graders in all cases. The strong
visual impression that the "A" (conflicting) Series is more
difficult then the "B" Serics was also confirmed by the ana-
iysis of variance (P=77,00, d.f.=1,285 p < ,01), VYurther
evidence that ape was the determining factor in the present
experiment was provided by with group analysis of the first
grade students where the variability cf age within grade
was unusually high owing to a recent influx of people from

46,
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"A" Serics "B" Series
Shirt (striped) Shirti (striped)
(1) Palm fiber hat Pot cover White thread
Palm fiber bag Small red plate
White thread White candle
(2) Small red button Pepsi bottle top White thread
Small red plate White chalk
White candle Pepsi bottle top
(3) Cigarette Mexican match Mexican match
White chalk Palm fiber bag
Yellow button White candle
(4) Tortilla Sour orange Sour orange
Coffee cup Match
Table 20

Stimuli used in category matching study
(Choices scored as categorical are underlined)
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other parts of the peninsula. Here a positive correlation of
+,51 was obtained between age and score for the "A" Series.

The "B" Series failed to yield similar results but this failure
to find an age-related increase in performance is prohably
attributable to the generally good pe¢rformance which limits

the range of scores.

Insert Table 21 Here

A possible alternative explanation of this ages effect is
attributed to a high proportion of repeaters (thcse who would
have been exposeu to more formal education at the same grade
level) in the first grade grcup. However, examination of
school records for the subjects run in Bacalar (90% of the
total) failed to support this interpretation.

Discussion

The general trend of these results ccnfirm the findings
of Birch and Bortner (1966) although the absolute levels of
responding of the Yucatan subjects was below the levels reported
for schcol children in the U.S. Since ws used different
materials and many other conditions of testing were different,
it is difficult to interpret the international discrepancy.

Of greater interest is the fact that this is the first
clear-cut case in which age alone, not education, seems to be
the important factor in determining the level of performance.
We are currently exploring two explanations for the difference
between the results with these materials and procedures and
the results obtained in the previously reported studies, First,
we are carrying out a more fine-grained analysis of the sub-
jects'explanations in the response category we have labeled
categorical-functional to bring the analysis of this experi-
ment in tune with the results reported in the other studies
above. From the results of the picture sorting study (where
pictures were used instead cof verbally presented words) we
might expect the choices of Mayan adults to be guided meore by
function than sementic categorical attributes. The scoring
scheme ucsed in Table 8 was chcsen for the present analysis
because it was the one used by Birch and Beortner and we wanted
our data to be comperable, But it is not suitable for testing
the relation of these results to our previous oncs., In addition,
we are adding a comparison group at the seconcary level hecause
tre previcus studies heve in~nicated that this might be the
level of education where education has an effect independent
of increasing age.
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Our second line of investigation is to explore the use
of the matching procedure in producing more semantically appro-
priate matches among the Mayan adults than we had anticipeated,
Unlike the picture sorting study, the conditions for subject
chcices with a matching procedure are very highly structured
and the major elements of the problem are made obvious by the
layout of the objects. In a number of cases in cur previous
work (c.f, Cole, Gay, Glick, and Shaerp, 1971, chapter 7) we
hav found that population differences associated with educa-
tion are diminished if the procedures structure the task very
explicitly.

F, Categorizing and Re-categorizing with Multiple Criteria

In previous studies, where categorizing per se was the
task, a single set of category names could partition the set
of alternatives, 1In fact, use of the category was the only
way in which a single set of criteria could exhaustively group
the objects. The current studies were directed at instances
where several partitions of the set were possible using category
names of the same type. We were interested not only in which
attributes would be seiected as a criterion for sorting the
stimuli, but whether or not subjects would sort on more than
one dimension,

A number of investigator's have found that educated
subjects are more likely to use form as a dimension for scorting
stimuli, and in addition are more likely to be able to re=-sort
a set of stimuli once they have attained an initial classifi=-
cation (c.f. Greenfield, 1966; Cole and Scribner, 1974 for
summaries and discussions of these data)., Relatively few
studies have included adults with varying amounts of education
in addition to children of school age. For these and other
reasons we included a classification/re~classification task in
the studies rerorted here,

Two studies will be described. In the first, all of the
stimuli are sets of eight cards. The sets of cards differ only
in the dimensions and values of dimensions of the particular

stimulus pictures, In the second study, cards depicting abstract
forms are compared with a task involving maize,

Study 1
Subjects

Thirty-two subjects {rom each of four population groups
were included in the present study, The groups were:

(1) First grade students (7-9 years of age)
(2) Third grade students (9-10 yeairs of age)

(3) Sixth grade students (12-13 years of age)



Series A Series B
(Conflict) (No Conflict)

Y Iy
o 13
0 . ] .
£ + & o)
& v & 0
0 o 0 3
o - o [
1% of 15¢ o
First Grade 1.8 43 3.0 72
Second Grade 2.0 51 3.4 80
Third Grade 2.5 68 3.4 77
Sixth Grade 2.5 74 3.4 95
Mayan Adults 2.7 80 3.5 99
Table 21

Results of category matching experiment

("% Just" refers to percent of responses
justified by categorical reason¥®)

#Note: The term categorical here includes reasons classified
as functional in previous studies to conform to the
Birch and Bortner scoring scheme.
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(4) Mestizo adults with three years or less of formal
education (X age=18.4, X grade=1.,47)

All subjects were drawn from the population of Ticul and sur-
rounding satellite towns.

Stimulus Materials

The stimulus materials were made ur of figures colored
on the blank side of 3" x 5" index cards with a nylon-tip
marker pen, For the first set, the cards varied in color (red
vs. yellow), number (1 vs. 2) and form (triangle vs, square),
For the second set, the color and number dimensions remained
the same, but size (large vs. small circles) replaced form.

Procedures

Subjects were seated opposite the experimenter at a low
table upon which one of the set of cards had bteen placed. He
was then given the following set of instructions, which are a
variation of the instructions used in the picture sorting
study described above:

"I have here a group of cards with figures on them,
(Here the first group of cards was spread out so that
the subject could see the figures on the face of the
cards), What I want you to do is take the cards and

put them into groups or piles that you feel "go together
or are alike, or are the same in some way." Do you
understand what I want?"

If the subjects experienced difficulty or indicated that
they did not understand, the instructions were repeated., If
the subject still did not understand after a secend presenta-
tion of the instructions, he was dropped from the experiment.
It was necessary to drop only three subjects, two from the
first grade, and one from the third., After the subject had
formed his initial grouping, it was recorded by E, the cards
removed, and the subject presented with the second group of
cards and the instructions were repeated, and the subjects'
second grouping recorded. Two cards from one of the stimulus
sets were then placed in front of the subject, Cardes were
selected so that all three dimensional contrasts were precent
within the pair (i.,e. a pair might be two red triangles on one
card and cne yellow square on the other) and the subject was
told the following:

"Here are two of the cards that you have just put

into groups. What I want you to do now is describe

to me one of the cards in your own words so that I will
be able to pick it out."

49,
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The subject's description was recorded, and the procedure was
repeated for a pair of cards from the second set of stimulus
cards. Finally, ore of the subject's initial groupings was
reconstructed in front of the subject on the table and the
subject was told:

"This is the way that you put these cards into groups
the first time, What I want you to do now is show me
if there is another way to put the cards in groups
that you feel "go together" or are alike or are the
same in some way."

The subject's re-sort was then recorded, and the pro-
cedure repeatec., Counterbalancing was employed throughout
so that half of the subjects received the form set first, the
other half the size set, For verbal descriptions each of the
four possible pairs of items where the three dimensions
appeared simultaneously in contrast appeared an equal number
of times and the pairs were counterbalanced for left-right
position,

Results

Data for the first sorts are presented in Table 22 in
terms of the number of subjects (out of 32 possibie in each
group) who sorted consistently on one (or more) of the dimen-
sions., Although the most common consistent grouping was for
a subject to sort two piles of four cards each along cne of
the dimernsions present in tiie task, some subjects further sub-
divided along a second dimension (i.e. groups of red and
yellow, for example, were further sub-divided into red-large/
red-small vs, yellow-large/yellow-small)., This practice is
reflected in the final column - "Total dimensions." The
column labelled "Total consistent sorts" indicates the number
of subjects in each group who were able to group the cards
according to at least one dimension on the first try. The data
in this column indicate that the ability to classify either
set of thesc cards increases as a function of grade in school
rather then with age per se. There is a clear increase in the
total number of consisteni sorts over grades, but the Mestizo
adults sort at a level consistent with the performance of the
third graders,

While there is some suggestion that number and form
(where present) are relatively more salien* dimensions for
older subjects, the data do not support any conclusions

Tnsert Table 22 Here
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First sorts classification re-classification study #1
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regarding a color to form or color to number shift in the
dominant dimension selected for sorting as a function of either
age or education, .

To further check on the relationship between the likelihood
that a subject can sort his cards at least once and his age cor
educational experience, a further analysis was carried out with
our adult subjects whose educational experience ranged from
zero to three years., Combining data from the two card sets,
subjects were assigned a score of zero (sorted consistently
on neither set), one (sorted consistently on one of the sets),
or two (sorted consistently on Loth sets). Then separate
Pearson correlations were rwn between the number of years of
education and age versus the resulting "first sort" score. A
significant positive correlation of 0,30 was obtained between
educational experience and sorting for our adult subjects.

The analogous correlation between age and sorting was not
significant,

Analysis of subjects' verbal descriptions of pairs of
stimuli indicated that there was a general increase with age
in the number of dimensions that a subject mentioned in his
descriptions, For the "form" stimulus set all dimensions were
mentioned roughly the same proportion of the time for all
groups., For the "size" stimulus set color and number were the
preferred dimensions for all groups, with size being mentioned
only 15% of the time on the average.,

The data for subjects' resorting is contained in Table
23, A sixth column has been added to the present table where
the conditional probability of a re-sort given a consistent
first sort is given, The conclusions that can be drawn from

Insert Table 23 Here

Table 23, subjects re-sorts of stimuli, are basically the same
as for Table 22, The addition of the conditional probabilities
(the probability that someone who sorted successfully the first
time would be able to re-sort) demonstrates that this ability
apparenitly also increases with years of formal education.
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Study 2

This study, a partial replication of Study 1, was con-
ducted to evaluate two additional questions, TFirst, a group
of Mayan adults with no educational experience was added to
the original study., Second, eight pieces of Yucatec maize
were substituted for the size cards used in Study 1. Yucatec
maize is red or yellow in color and the kernals vary rather
markedly in size, yielding two dimensione comparable to the
cards, In addition, some kernals come off the cob as "twins"
or "doubles" according to the Yucatec expression. With the
exception that the two sets of eight items to be classified
consist of cards and corn, instead of two sets of abstract
figures on cards, the materials and procedures were exactly
the same as in Study 1. The chcice of the "corn" or "maize"
stimulus objects was prompted by several other studies (e.g.
Irwin and McLaughlin, 18703 Gay and Cole, 1967) where it was
demonstrated thet the use of stimulus objects that were
"eulturally appropriate" or familiar could enhance performance,
or wipe out performance detriments where they existed.

Subjects

Again, the groups consisted of 32 subjects each and were
chosen from the following populations:

(1) First grade students from Ticul and surrounding
satellite towns (7=-8 years old)

(2) Third grade students (9-11 years old)
(3) Sixth grade students (12-13 years old_

(4) Mestizo adults with some primary education (X age=
20,7, X grade=3,0)

(5) Non-educated Mayan adults (X age=34,7)

Procedure

The verbal description of stimulus pairs sub-section was
dropped from the present experiment, otherwise all instructions,
procedures, and scoring methods remained the same, with appro-
priate counterbalancing,

Results

The data for the first sorts are shown in Table 24,
Panel 1 of the table contains the data for the color/number/
form of form set of cards; Panel 2, the data for the corn.

The data from the top half represent a rather necat repli-
cation of the comparable conditions in Study 1, 1In additicn,



the Mayan adults sort least of all on any dimension, as would
be expected if age rather than educational experience were a
critical factor in performance on this task.

Examination of the lower half of Table 10 quickly tells
us that using corn, the "culturally appropriate" material, in=-
stead of cards does not significantly affect these subjects'
ability to sort consistently. The total number of subjects in

Insert Table 24 Here

each of the population groups who consistently sort on the first
try is virtually identical. Mcreovér, the number who sort the
two comparable dimensions (color and number) is also very simi-
lar. As was noted in connection with experiment 1 of this
series, there is a tendency for subjects to use more dimensions
in their sorts (i.e., more partitions invo groups of 2 within
two dimensions) that appears to increase with age (a finding
that agrees with the results of the verbal description data

of experiment 1), Finally, where there was no evidence of a
shift from color preference to a form-number saliency in

Study 1, the present study offers some evidence of such a
shift.

A further analysis of the Mesc+izo adults' data to assess
the relation between number of years of education and sorting
yielded a highly reliable correlation of +.66. The larger
correlation in this study than in the previous one is almost
certainly attributable to the wiler range of educational
experience in this sample., The data on subject re-sorts are
contained in Table 25, and basically confirm the results re-

Insert Table 25 Here

ported in connection with Study 1.

G, Learning to lLearn Classifications

All of the previous experiments were designed to assess
people's ability to classify dimensional or multidimentional
stimuli, The question in such studies is whether people come
to the situation prepared to classify, and what classificatory
principle, if so prepared, theywill spontaneously bring to

53,
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bear on different kinds of materials.

The present studies were conducted with a different
question in mi ‘d: given that the experimenter has selected
stimuli which allow for one or more conceptually-based classi=-
fications, how long will it take subjects to learn the scheme
that the experimenter has in mind? A related question con-
cerns the conditions which underlie improved performence with
practice on more than one problem of this type - e.g. will sub-
jects "learn to learn" experimenter-defined classifications?
Both of the initial studies reported here are replicationg of
experiments conducted by Sharp among the Kpelle of Liberia
(Sharp, 19713 Cole, Gay, Glick, and Sharp, 1871). The third
study is the result of questions that arose out of the results
of the first two.

Study 1l: Learning to Learn with a Con.tant Relevant Dimension

This study examines the case of learning to learn classi=-
fications where the dimension that is relevant to solution re-
mains ccastant from problem to problem, but the particular
attributes that represent the correct responses differ, In
such a case, learning to learn may occur either because sub-
jects learn to attena to the correct dimension or because
some generalized (associative) skills come into play as the
result of practice.

Subjects

Twenty-four subjects were selected from each of the
five following population gro—r=:

(1) 4-5 year old pre .nool children

(2) 6-7 year o0ld first grade students

(3) 9-11 year old third grade students

(4) 12-14 year old sixth grade students
(5) non-literate Mayan adults (X age=36.9)

All subjects were drawn from the populations of Ticul, Yucatan
or surrounding satellite towns.,

Stimulil

Three sets consisting of eight 3" x 5" cards similar to
those used in the classification/re-classification studies were
constructed using felt tip marker pens, and were the stimuli
used in all the studies reported here. The sets all contained
geometric figures that differed in color, form, and number.

LT
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The sets differed in attribute values on these dimensions as
follows: Set 1 (red/blue, one/two, triangle/square); Set 2
(red/black, two/three, circle/square); Set 3 (blue/black,
three/four, triangle/circle). Different stimuli were used

in the present studies to make them comparable to the stimuli
used in the African studies (see Sharp, 1971 for details).

The order of presentation of stimulus sets was counter-
balanced, and the choice of correct attribute randomized with
the exception that a given attribute on a given dimension could
not occur mcre than once in a given series of three problems
pPresented to a subject so that the dimension of sclution re-
mained constant, but the correct values differed. The stimuli
were "sorted" in the same manner as was utilized for the verbal
descriptions section of classification-re-classification study #
1 into four pairs such that the cards within each pair varied
on all three dimensions (e.g. for set one a pair might be cne
red triangle vs., two blue squares). Left/right position was
counterbalanced, and the four pairs presented in random order
with the restriction that a pair could not occur in learning
two times in a row., Each subject was fiven the following
instructions:

"I have here a group of cards with figures on them
that 1 am going to show vou two at a time (here the
experimenter held up one of the sets of cards and
Placed them haphazardly on the table for the subject
to see)., Each time I show you two of the cards I
will be thinking of one of them, I want you to tell
me which of the cards you think I am thinking of.

If you are correct I will say "yes," if you are WI'Cilg ,
T will say "no." Try to be correct as often as
possible. Do you understand what I want?"

Training was continued until the subject was able to identify
the correct choice for ten trials in a row or until 40 trials
had been administered and the subject made his first error.
only one subject failed to reach criterion on one of the
problems, A sorting task was introduced following learning,
about which more will be said later.

Results

Figure 5a illustrates the performance of each group for
each of their three problems, averaging over particular dimen
sions and attributes, An analysis of variance supports the
visual evidence that all groups improve across problems (r=7,93;
d.f.=2,230; p < .01), and that there is a general improvement
in performance as a function of age and education (F=47,09;
def.=4,115; p < .01), The interaction between the two was not
reliable (F= 2,50, r,s,), Individual contrasts using the
Newman-Keuls procedure with a=.0l indicated that the two oldest
groups, the sixth graders and the Mayan adults are not different
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from each other, but superior to the other groups which line up
in order of age/grade. Figure 5b shows the results of the same
experiment with stimulus dimensions in training as the independent
variable summed across problems. Again the visual impression

is confirmed by analysis of variance - that is, dimensions
differ significantly in the speed with which they are learned
(F=11.25; d.f.=2,105; p < .01). The interaction between groups
and stimulus dimensions was not reliable (F=0.62; d.f.28,105;
N.S.). Individual contrasts run using the Newman Keuls procedure
indicated that all dimensionsg differed significantly from each
other in the order: number (X=16.02) was more difficult than
form (X=13.98), which in turn was more difficult than color
(X=10.85). The main point of the experiment, however, is con-
tained in Figures 5a and 5c. While it is clear that all groups
show improved performance between problems 1 and 3, results
obtained by Sharp in Liberia suggest that the kind of improve-
ment from problems 1 to 3 observed in this experiment would be
associated with a pattern of pre-solution performance reflecting
a search for stimulus dimensions, rather than rote recall of
particular correct responses. In brief, he argued that sub-
jects who attended selectively to particular stimulus dimensions
in attempting to solve these problems would respond at a

chance level until they discovered the correct answer, after
which their performance would jump to 100% correct. On the
other hand, subjects who simply learned specific correct answers
ought to start responding at chance, but gradually improve their
performance as they learned particular pairs. Just prior to
solution their error rate ought to be somewhat less than 25%
(i.e. one of the pairs not learned, but occasionally guessed
correctly).
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The data relevant to this kind of "process interpreta-
tion" of performance on this task are shown in Figure 5c.
{(For a more complete discussion of the logic of this analysis
see Zeaman and House, 1962), For reasons that are discussed
below, the data in Figure 5c¢ are presented in two panels, one
for the two youngest groups, and one for the three older
groups. The "backward learning" curves from the trial when
the last error occurs is shown separately for each problem,
The main point to notice is that for the t. o youngest groups
(the right-hand panel) performance gradual.y improves prior
to the last error for all these problems, terminating right
in the area expected if the subjects have learned three of the
pairs and are wrong owing to a poor guess on fne trial just
prior to learning the final pair.

This same pattern of performance is obtained for the
older groups on the first problem, but by the third problem,
performance just prior to the last error is almost exactly at
chance (.53).

Thus it appears that the reasons underlying performance
improvements with practice may be the result of two different
processes at work. For the older subjects it appears that
there is a shift from learning specific correct answers to
learning dimensions. We cannot be sure what mechanisms are
at work with the younger children, but whatever they are, they
seem to result in the faster rote learning of specific stimulus-
response relations rather than a shift from rote remembering to
concept/dimension based learning.

This latter interpretation is supported by evidence
from an experiment published by Cole (1973) as a part of this
project. The Ccle study will not be described in detail since
it does not contain an adult group, and hence is not directly
relevant to the mait focus of this report. However, Cole does
report discrimination learning and transfer data indicating that
in the age range from 4-10 with children from the same popu~
lations as used in the present study, there is a gradual shift
to concept-based learning that exactly parallels the results
reported here,

One more rewiilt need be reported in conrection with

Study 1. It will be recalled that it was mentioned in con=-
nection with the procedure thet a sorting task similar to that
reported abcve was introduced following learning. Presented in
Table 26 are the results of that task. The procedure was the
same as reported in connection classification/re-classifica-
tion studies with the exception that each cubject received only
one of the stimulus sets (each set appeared an enual number of
times for each group, that is to say, eight) and was only asked
to sort the set once, The results are very clear-cut. First,
the number of successful (out of 24} sorts is very high for all
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groups with the exception of the pre~school children (the three
school-attending groups sorted perfectly), and the number of
dimensions used (i.e. the number of sorts on more than one
dimension) appears to increase with education as was noted
before. The fact that different stimulus materials were used

in the classification studies and in the present experiment

does not permit us to make a definitive statement about the
effect of discrimination learning training on classification,

but it is certainly one alternative explanation of the differences
in absolute levels of performance between the two previous
studies and the present one, especially when one notes the number

Insert Table 26 Here

of sorts that employed the dimension upon which the subjects
were trained.

In summary, it appears that educaticnal exposure is not
critical in controlling the rate and manner of learning rather
simple classification problems of the kind studied here. We
cannot be sure from the evidence we have whether or not education
has some influence on performance; a straight extrapolation of
the results based on age as a eritical variable would lead us to
expect better performance by the Mayan adults than the sixth
graders, yet the results are in the opposite direction. It seems
plausible that secondary school students could learn these prob-
lems in less than the average of about 6 trials reached on prob-
lem 3 by the Mayan adults and sixth graders. Probably the
safest course is to conclude that both age and education can
influence performance on this task.

Study 2

The major point of the first study was to retain a parti-
cular dimension as the "correct one" and to determine if subjects
would come to use this potential information in learning. The
present study sought to determine what part, if any, of the
improvement from problem to problem in Study 1 is the result of
increasing familiarity with the situation or other, generalized
factors, rather than skills directly related to dimensional
learning. This shift in focus is reali:a2d in the current study
by shifting the dimension of solution between problems.

Groups of 24 subjects each representing each of the popu-
lations included in Study 1 were included in this study. In
additicn, two groups of 24 subjects each (secondary school
students and 8-10 year old non-literate Mayan children) not
included in Study 1 were added to the present study so that higher
levels of education were represented, and a non-literate group
of strictly comparable age with one of the educated groupsn was
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also included. Procedures, criterion, and scoring methods were
the same as those employed in Study 1 W1th the exception that
subjects were not asked to sort after the completion of discrimina-
tion learning. Each subject received three problems, one from

each of the three stimulus sets, with a different dimensional

basis for solution on each problem, and dimensional basis for
solution was counterbalanced across problems.

The results, presented graphlcally in Figures 6a and 6b,
are difficult to interpret clearly. Figure 6a clearly indicates
a ;ack of problem to problem improvement. In fact, the effect
is in the opposite direction (over-all mean problem 1=7.21, prob-
lem 2=8.58, problem 3=9.08). Both this and the dramatic groups
effect were confirmed by analysis of variance (F groups=37.4u;
d.f.=6,119; p < .0l)(F trials=4.70; d.f.=2,238; p < .01). The
groups by trials interaction, however, was not statistically
reliable (F=.51; d4.f.=12,238; N.S.). Turning to Figure 6b, a
separate analy31s of variance indicated that both the over-all
dimensions effect (F=37.99; d.f.=2,238; p < .01) and the inter-
action between groups and dlmen51ons presumably effecting the
difficulty that the two younger groups have with dimensions
other than color (F=2.433; d.f.=12,238; p < .01) were also highly
reliable. Individual comparisons were again run using the
Newman-Keuls p”ocedure with a=.01 with the following results.

For the groups comparison the 4-5 year old pre-schocl children
and the first graders differed reliably from each other and from
all of the rest of the groups, the Mayan adults and the sixth
grade students did not differ rellably from each other, but
differed reiiably from the remaining groups, which in turn did
not differ from each other. In terms of dimensions, the con-
trasts indicated that the only significant difference was between
color and the other two dimensions which in turn did not reliably
differ from each other.

Comparison of the population groups fails to yield clear
evidence of either a consistent ordering by age or by years of
formal education. To be sure, the five year olds and first
graders and totally uneducated Mayan 8-10 year olds do as well
as secondary school students, and better than either sixth grade
students or Mayan non-literate adults.

Analysis of the backward learning curves for the groups
in this experiment indicated that for all groups on all problems
there was gradual improvement from chance to approximately 75%
correct responding on the trial just prlor to the last error
indicating that some form of associative process is at work in
this type of problem.
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Study 3

Prompted by the fact that we could obtain no clear ordering
by either age or education as dimensions in Studies 1 and 2, we
turned in Study 3 to a situation in which we could vary one factor
while we held the other as near constant as possible. In this
case we worked with young adults 15 to 26 years of age and held
their ages constant while varying their average education. An
additional con51derat10n, that was of equal importance to us,
was that all subjects in Study 2 had failed to show improvement
from problem to problem in the task and had demonstrated back-
ward learning curves that suggested an incremental learning pro-
cess of some type at work. We simply wanted to see if this pic-
ture would change at the highest level of education that was
available to us and consistent with our over-all sample.

Subjects

Subjects were from the following subject populatiovns:

(1) 16-26 year old Mestizo adults (X age=23.08) from
Ticul who had had either one, two, or three years of formal
education (X grade=2.!2). N=z12

(2) 17-26 year old Mestizo adults from Ticul (X age=23.16)
who had had 4-6 year of formal education (X grade=4.75). N=12

(3) 15-23 year old students from Ticul (X age=18.29) en-
rolled in grades 9-13 in se;ondary school. N=18

Thus, it can be seen that the two Mestizo groups are of
virtually the same age and vary only in the amount of formal
education they have had. The students have considerably more
education and are younger - age in the direction opposite from
that predicted for an age effect.

Procedure and Stimulus Materials

The pfocedures were the same as reported for Study 2 above
with the same three sets of eight stimulus cards cach being
emplnyed.

Results

Results are presented in Figures 7a and /b. As can be

easily seen, for the first time we have a clear ordering on the

- basis of educational experience. This visual ef{fcct was supported
by analysis of variance (F=10.033 d.f.=2,39; p < .01). 1Individual
comparisons using multiple t-vests, however, indicated tl.at the
only significant differences were betwecen the two more highly
educated groups and the less educated group. i ffects by trials
and by dimensions were in the directions expected for the less
educated group, but were non-reliable. Less oiv: should jump too
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rapidly to conclusions, it should be noted that comparison of
the present resuits with Figure 6a above places the Mestizo
adult group with less education in the same region as the non-

v literate Mayan adults and first grade students, the other Mestizo
group with the sixth graders, and our highly educated students
right with the third graders, non-educated Mayan 8-10 year old,

3 and secondary school students of Study 2. Presented in Figure 7b
are the backward learning curves for the ...-ee groups in the pre-
sent experiment. As can be easily seen *h.oe data, averaged
across all three problems, can be argucd eithler way for the two
more highly educated groups, but over-all, and in view of the
results of Study 2, support more fully the notion that an incre-
mental process is responsible.
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General Discussion

Taken together, these studies would appear to indicate-
that increased educational experience does not play a critical
role in simple concept learning for these population groups for
the kind of abstract figures used in this study. This general
conclusion cannot be substantially strengthened without further
work. The differences in pre-solution behavior between the gFroups
in Study 1 and between comparable groups in Studies 2 and 3
clearly implicates the presence of a common dimension dcross
problems as a factor in inducing the older subjects te learn more
rapidly and apparently in a manner that makes uce of the con-
ceptual dimensions latent in the stimuli. It is our intention
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now to concentrate on two or three critical population groups
and to explore such factors as the number of stimuli that must
be learned, the number of dimensions present, and the number of
different problems given as practice in an attempt to tie down
more precisely the factors underlying the shift to a conceptual
pattern of classification learning and learning to learn.

H. Memory

Several studies carried out in Liberia have suggested that
school attendance is an important factor contributing to the use
of kinds of memory skills routinely studied in American labora-
tories (c.f. Cole et al., 19713 Scribner, 1974a). However, the
importance of education in the development or application of
"higher order mnemonic skills" has been questioned in reseaich
reported by Kagan and his associates (Kagan and Klein, 1973)
working with Mayan groups in rural Guatemala.

Although the studies conducted by both groups of investi-
gators shared roughly the same general methodology (recall of
common nouns or objects presented orally or displayed in some
physical manner), there were variations in details of mathod
and the range of educational experience (to say nothing of many
cultural variables) which make evaluation of the differing con-
clusions extremely problematic.

The experiments to be reported here serve to narrow the
gaps in previous research on the relation between educational
experience and the development of memory skills.

Hy. Short Term Memory !

As a part of the present project, a simple and easy to
administer short term memory task, first introduced by Macoby
and Hagen (1965) was conducted by Dani2l Wagner of the University
of Michigan. This research is described in considerahle detail
in Wagner (1974), but its main points will be summarized here
because they are an integral part of the pattern of results
obtained in this project.

Using pictures of animals and common domestic objects
taken from the popular Mexican game of lotteria, similar in
nature to American bingo, Wagner constructed sets of stimuli
on 1 1/2" x 3" cards wherz2 each card contained a picture of an
animal and a pic:ure of a domestic object. A given set contained
seven animal-object pairs and a "probe" card which contained a
pic r~e of an animal or an object. The basic task was {or the
subj . *“ to remenbe~ the position of an animal (for half the
subject: in each grouup) or an object (for the remaining half)
after the cards iiad been laid out in a linear arrangement with
two seconds for observation of the position of each card. The



probe trials were selected to probe each of the seven possible
positions in a random order. Since the cards were always laid
out from the subject's left to his right, the position of: the
probe also determined the delay between presentation of a

card and the test for recall of the position of the card.

The subjects in this study were selected from five different
age ranges: 7-9 years, 10-12 years, 13-16 years, 20«21 years,
and 22«35 years. Unlike the other studies thus far reported,
Wagner attempted a systematic investigation of the influence of
urbanizaticn on the development of cognitive performance by
selecting roughly half of the subjects from the small,
relatively traditional Mayan town of Mayapan and the other
half from the capital city of Merida. The Meridians, except
for the two youngest age levels, had experienced considerably
more years of schooling than the rural Mayans,

The major result of this study for our purposes is shown
in Figure 8, which plots the proportion of correct recall
responses as a function of age and urbanization., Statistical
analysis revealed that only after educational levels diverged
(age 13-16 years) did the performance between urban and rural
groups differ, although the difference that did exist was in
the predicted direction. Thus it appears that what Wagner
observed was basically a difference in short term memory per-
formance owing to the increased efficiency of the more educated
subjects and the absolute lack of improvement on the part of
older subjects who had not been to school,

More detailed analysis of the pattern of responding as
a function of the delay between presentation of a card and
the probe for recall indicated that the major difference was
concentrated on the items tested with the longest delay period,
On the basis of previous research in the U.S. Wagner interpreted
this finding to mean that the more educated subjects engage
spontaneously in active rehearsal for the purpose of remembering,
while the less educated subjects will fail to rehearse or
rehearse ineffectively,

These results, as well as others included in Wagner's
report rather clearly differentiate educated and non-educated
subijects at or abcve the 8th grade level. Ve would suggest
that the seeming discrepancy between Kagan and Klein's
results and Wagner rests in the fact that Kagan and Klein
restricted their studies to younger children who had been
exposed to relatively few years of education, The next stuay
will bear on this same¢ point.

H Free Recall

2.

In our monograph on culture and cognitive pertormance
(Cole et al., 1971 pp. 259-262) we reported pilot work with
Yucatecan subjects from Ticul which tended *o support the Kagan
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and Klein conclusion that education dces not influence memory
development, However, the important proviso to be added to
this conclusion is that only a very low level of education
was sampled in that work (1-3 years). Wagner's results, com-
bined with those of Kagan and Klein and our own research in
Liberia would lead us to expect education-related differences
in performance only at a relatively high level (greater than
sixth grade).

The present experiment tests these expectaticns.
Subjects

Subjects were all residents of Ticul, Yucatan and were
selected, haphazardly, ten to a group:from each of the five
following subject populations:

(1) 7~9 year old second grade students

(2) 11-13 year old second grade students

g §3) 11-13 year old fifth and sixth grade students
(X=5.u4

2 (4) 13-16 year old seventh and eighth grade students
(X=7.3)

(5) 14=-17 year old ninth grade students
Thus, it can be seen both age and education are controlled at
the lower levels of education. The important comparisons
come between the different levels of education in secondary
schcol.,

Stimulus Materials and Procedires

The stimuli used in the picture sorting experiments,
twenty commonly nameable objects from the categories clothing,
food, animals, and utensils served as the to-be-recalled
stimuli in this study.

' The subjects were told that the experimenter had a list
of 20 words that he would read one at a time for five times
and that he would be expected to remember as many of the woerds
asi pcssible after each presentation, The list was then read
in a quasi-random order with the restriction that no two
items from the same sementiz category occurred adjacently in
the list. Five different list orders were constructed and
the order of list presentation counterbalanced accoirding to a
Latin square design. After a list had been read at abecut a
two second/itenm rate, the subject was acked to recall as
many items as possible,

The major results of this study are prezented in Pigure
8., The top part of the figure plots the total number of
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correctly recalled items for each trial as a function of age/
education, It is clear from the figure that recall improves
over trials and that the more highly educated secondary school
students perform better than all other groups. Contrasts

(F groups=11,943 d.f.=4,45; p< .,01l3 F trials=35,68; d.f.
4,180 p < .01, The groups X trials interaction was only
marginally reliable F=1,483 d,f.=16,180; p < .10) using the
Newman-Keuls procedure with - =,01 indicated that in addition
to the older secondary school students being reliably different
than all other groups, the fifth and seventh - eighth graders,
while not differing from each other, were reliably better than
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the remaining groups which did not differ from each other.

The bottom panel of Figure 9 plots the amount of category
clustering as a function of groups and trials. Here, it is
clear that only the oldest and most educated group manifests
category clustering at a level greater than chance (F groups=
11,065 d.f. 4,45; p € ,01), and only this group increases the

. amount of clustering very much over trials (F trials-2.37;
d.f.=4,225; p < .05),

- We also carried out an analysis of the serial position
function relating performance to the ordinal pusition of items
in the list. Ia contrast to the performance in Wagner's short
term memory task, all groups in the present experiment showed
better recall for items presented near the beginning of the
list, although the amount of such"primacy" increased with
education.




Although the number of subjects involved in this study
was not as substantial as in Wagner's study, both point to
education as an important factor influencing memory perfor=-
mance on two rather divergent tasks. We see no contradiction
between these results and the data reported by Kagan and Klein
working with a similar group of Mayans in rural Guatemala in

y so far as within country comparisons of educated and non-edu=-
cated subjects are concerned. In no case that we have observed
is there a really marked difference in the performance of
educated and non~educated groups on these memory tasks until
a relatively high level of education is attained. We cannot
make a judgement about the relative performance of our sub-
jects and American children because the educational sophis=-
tication represented by grade level is almest certainly dif-
ferent in the two countries not to mention cultural differences
(in "richness of environment" for example) that make between
country comparisons impossible,

The differences between results on the free recall and
short term memory tasks are almost certainly worth further
exploration. From the prospective of current research on
memory (e.g. Murdock, 1974) we should expect that people who
show no primacy in Wagner's short term memory task would also
fail to show it in the free recall task. There are, of course,
many explanations why this might not be so.

I, Verbal Logical Problems

Research in quite different parts of the world (Luria,
19713 Cole et al,, 1871) indicates that relatively low levels
of education influence subjects' responses to verbal logical
problems such as syllogisms., While the basis for this change
is by no means clear (c.f. Scribner, 1974b),it appears that
the educated subjects more readily accept the problem as self-
contained information to be evaluated in its own right, while
uneducated subjects are likely to "assimilate" the problem to
their own past experiernce, The present study follows the basic
design of the previous studies in this report in an attempt
to determine the influence that educatiocnal or other experiences
have on responses to verbal logical problems.

The verbal logical problems adapted from rrevious research
in Liberia (c.f. Cole et al., 1971, ch., 6) were presented to a
variety of subject populations in the Yucatan. The problems
are listed in Table 27,

\M

Insert Table 27 Here




(1)

(2)

(3)

(%)

(5)

(6)

(7)

(8)

(9)

(10)

’ , .
A dog and a horse are always together; the horse
is gere now; where do you think the dog might be
now

Where the earth is good crops are good; the earth
in Kilometro 71 is good; do you think the crops
are good? '

Women from Guadalajara are pretty; my friend is

from Guadalajara; do you believe my friend is pretty?.

The houses in Mexico City are large; my friend has
his house in Mexico City; how do you think that his
house might be? .

If Juan and Jose drink a lot of beer, the mayor of
the town is angry; Juan and Jose are drinking a lot
of beer now; do you think the mayor is angry with
them?

So that Jose might be able to carry corn rrom his
farm to the town center he needs a cart and a horse;
he has the horse, but doesn't have the cart; Can
Jose carry the corn from his farm?

In a chicken coop if a hen is eating or a rooster is
eating, the turkey wants to eat; the hen is eating,
but the rooster is not eating; do you think the
turkey wants to eat?

If in a chicken coop a hen and a rooster are eating
together, the turkey wants to eat; the hen 1is eating
now, but the rooster is not eatingj; do you think that
the turkey wants to eat?

If Juan and Jose don't drink a lot of beer the mayor
is angry with them. Juan is drinking a lot of beer

now, but Jose is not drinkingj; do you think the mayor
is angry?

In order to work welfxane has 10 give a horse enough
to eat; Jose gives his horse enough to eatj; do you

think Jose's horse works well?

Table 27

Problems for logical problems study
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The problems were read to the subject one at a time in
either Spanish or Maya (whichever language was more convenient
for the subject) and the subject was first required to answer
the question and then to explain the reason for his answer.

Subjects
Subjects were drawn from the following subject populations:

- (1) first and second grade students from Ticul, Yucatan
(X age=8.8; X grade=1.85) N=33

(2) non-literate or near non-literate Mayan adults from
Ramonal, Quintana Roo (X age=32.1; R grade=0.69) N=32

(3) non-literate Mayan adults from Ticul (X agez48.9)

N=41

(4) mestizo adults from Ticul (X age=34.1; X grade=3.52)
N=36

(5) mestizo adults from Ticul (X age=36.5; X grade=z4.16)
N=30

_ (6) fourth, fifth, and sixth grade students from Ticul
(X age~12.4; X grade=8.70) N=30

Results

The results may be evaluated botn in terms of the proportion
of correct responses given by each population group and in terms
of the reasons given for the choice of response. Summary results
are given for the proportion of correct responses in Figure 10 and
in Table 28. In the upper half of the data table, data are presented
for the mean number of correct responses (out of a possible 10),
while in the lower half of the table the proportions correct for
each problem are presented. Iigure 10 plots those proportions in
the order from most difficult (problem #8) to least difficult (#6).
Looking first at the summary results, we find that educational
experience plays a key role in performance, beginning somewhere
around grade 3. This generalization is supported by analysis of
variance (F groups=25.37; d.f.=6,226; P .01) and individual contrasts
using the Newman-Keuls procedure with 4£=.0l1 where we see that the
secondary school students (X=9.7) perform better than all other

‘ groups, that the subjects with a

Insert Table 28 Here
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Table 28

Summary table for logical problems experiment




third to sixth grade education (the two groups of Ticul, mestizos
and the fourth - sixth grade students (X=7.45 correct and X=7.80
respectively)) perform about equally and significantly better
than the remaining groups (Mayan adults from Ticul, X=26.2; first
and second graders, X=5.33 Mayan adults from Ramonal, X=4.5).
However, some experience other than education must have some
effect on responses to this kind of situation because the

Mayan adults from Ticul respond significantly better than a
comparable population from the smaller, more traditional town
of Ramonal Quintana, Roo, in spite of the fact that mean

years of eduration are in che opposite direction from that.
predicted, It is difficult to speculate on what experiential
variable is most likely to account for this result, but the

fact that most Mayans in Ramonal are campesinos engaged in
agricultural tasks while many of the Mayans from Ticul are
engaged in some sort of trade may well be important, not to
mention the fact that the towns differ markedly in their

contact with the outside world.

Several further analyses have been done on these data
to assess the importance of education within the adult popu-
lations which had experienced at least some education.
Correlations and partial correlations were run between age,
number correct, and years of formal education (where appli-
cable). In each case there was a significant positive corre-
lation between grade and number correct. The correlaticns and
partial correlations between age and number correct were
never significant in the positive direction, although in one
case (the Mayan adults from Ramonal) there was a significant
negative correlation between age and number ccrrect with years
of education partialed out. This result almost certainly
reflects the greater traditionalism of the older of the sub-
jects in the group.

The analysis of the relationship between population
grour and proportion of correct responses for each of the
individual problems presented graphically in Figure 10, indi-
cdtes that population differences in terms of number correct
were by no means uniform across problems, but tended to appear
on tiie problems vhich were, on the average, more difficult,

The introduction to this section pointed out that »ne of
the possible reascons that populations differ lies in the fact
that less educated subjects tend (o assimilaute the problem to
their own past experience. Presented in Figure 11 is the
analyvsis of subject justificatioas for the adult Mayan groups
combined and the adwlt Mestizo groups. Where Figure 10 gives
number of correct, Figure 11 gives a correct score only if
the subject's justification was lcgically consistent with the
problem., Inspection of Figure 11 readily demonstrates that
the two groups of adults differ markediy, with the Mayan aiults
both from Ticul and from Ramonal giving far more justifications
that were external to tue information given in the problem as

70.



. 1.00 - 0 S SR Y W S S
»
®
. & .90

@ .80
. -

&

46, 070 T

Q)

£

g 060 T

o

“6 050 T‘

g

’S .UO"

9

£

0 .30 4 s

B 301 ‘é;’ A e Mayan adults, Tinrul

£ P/ &----4 CGCrades 1 &€ 2, Ticul
.20 ¢ ,/A' | 0----9 Mayan adults Ramonal

x /) &~ Mestizos 1, Ticul
.10+ / 6-——o0 Mestizos 2, Ticul

"/ o——O Uuth - 6th Grades, Ticul-
& ---A Secondary students, Tic

« 00+ $ - o b ‘ - + + ~

8 9 7 1 3 2 4 5 10 &
Figure 10 Analysis of Problems

a self-contained unit, Perhaps most informative of all are
the syllogisms on which the two groups of subjects do not

. differ markedly (i.e., #'s 5, 6§, and 10). These are precisely
the three on which a correct answer is completely in tune with
the experience of the subjects, i,e. mayors get angry with
drunks, hurses need food to work, and some sort of vehicle is
needed to carry corn from a farm, but the nature of women from
Guadalajara, rouses in Mexico City and the farmland at Kilometro
71 are another thing all together.
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J.__A Within Subjects Study of Age and Educational Variations
in Cognitive Performance

During the period in which the previous studies were
being conducted, two colleagues from Harvard University,
Jeremy Anglin and Joy Skon, designed a study based upon an
adaption of Thurstone's Primary Mental Abilities test
(Thurstone, 1938)., The Thurstone subtests were chosen
because they sample widely from a number of areas of intel-
lectuel activity and overlap in many instances with experimental
studies which were carried out with independent groups of
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subjects in all our other work. In addition, Anglin and Skon
also took a somewhat different approach to subject selection.
Working primarily in Ticul (although some of the subjects were
selected from Bacalar, some 250 kilometers to the south east),
they selected pairs of subjects from the same family - either
siblings or cousins. These pairs were selected to provide a
range of educational experiences from a few years of primary
school to completion of preparatoria and a range of differerces

in educational experiences within families from no difference
to several years difference in educational experience.

Suhjects

Pairs of subjects from seventeen families participated
in this study. They ranged in age from 11-25 years and in edu-
cational experience from 2-12 years.,

Muterials

Nine different sub-tests were adapted from Thurstone's
(1938) monograph on primary mental abilities for use with
Mestizo children and young Mestizo adults. The test names
and a brief description of each are included in the following:

(1) Verbal analogies; two words are connected by a cer-
" tain relation. The first word of another pair is presented
and the subject's task is to choose one of five possible
comparison words which completes a verbal analogy equivalent
to the example pair.

(2) Arithmetic; the subjec: is asked to add, subtract,
and multiply using paper and pencil if he (she) wishes.

(3) Completion of a number series; these numbers are
given in series and the subject must complete the series in a
manner that is consistent with the principle that generated the
first three numbers.

(4) Reasoningj; the subject is given a complete syllogism
and is asked to judge whether or not the conclusions follow
from the premises,

(5) Perceptual analogies; cach problem consists of eight
figures. The first three are called A, B, and C and the next
are numbered 1 to 5. The subject's task is to pick from the

five comparison figures tane one to place with C that will create

an analogy to A-B,

(6) Aritnmetic reasoning; subjects were presented five
verbal problems involving arithmetic calculations that could
be done without paper and pencil,
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(7) Vocabulary; a target word was presented along with
five comparison words, The subject's task was to select the
comparison word closest in meaning,

(8) Memory; there were two memory sub-tests, First, a
set of 20 nonsense figures were presented for inspection and
the subject had t¢ identify the 20 from a set of 60 figures in-
cluding the original 20 and 40 distractor items. The second
memory task was in effect a single trial paired associate test
with two digit numbers as stimuli and responses, After studying
the original stimulus-response pairs, the subject was presented
the stimuli and asked to provide the responses,

(9) Figure classification; the subject was shown pairs
of panels each containing several figures, Some rule (such
as all the figures in the first panel are oriented vertically,
all those in the second panel horizontally) distinguished the
panel. Using figures in a third panel which contained figures
selected according to the principals used in the first two
panels in a scrambled arrangement, the subject had to indicate.
his understanding of the principals involved.

(10) Twelve items from the Raven Matrices Test.

Procedures

In general the procedures followed those recommended by
Thurstone in his presentation of the tests and results (Thure
stone, 1938, pp. 22-57), At the start of the testing session
each subject was told about the general contents of the tests
by Angel Vela, a local resident of Ticul who had extensive
experience as an anthropological-linguistic informant and
experimenter. The actual tests were administered by Sr., Vela.
Ms. Skon checked the appropriate presentation of the materials,
observed and recorded subjects' responses.

Following Thurstone, an example of the procedures and a
correct answer (or appropriate performance) were given for
each test in addition to extensive verbal explanations and
provisions for asking questions, Each item was scored using
the procedure, or a procedure analogous to procedures out-
lined by Thurstone. A composite score for each test as well
as a composite score over tests (a total "primary mental
abilities" score) were calculated for each of the subjects.,

gpsults

(1) Owing to experimental error, data were not collected
on a few sub-tests of the PMA test for some of the subjects,
To render summary data comparable, all subjects were assigned
a total PMA score that represents this raw score as an average
of all the sub-tests to which they contribute data.
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(2) As with the similarities study above, the arrangement
of testing conditions and the nature of the data rendered the
data most easily analyzable in terms of correlational analysis
rather than analysis of variance. :

(3) Consequently a step-wise multiple regression analysis
with age, sex, and years of formal education as independent
variables was run on the Total PMA Score and each subtest for
which there were data from all subjects,

The results of this analysis were particularly clear cut.
For the over-all PMA score the correlation between education
and performance was .75, Neither age nor sex correlated sig=
nificantly with over-all PMA performance and the addition of
these two variables in a regression equation contributed only
negligibly to the multiple correlation coefficient.

In general, analysis of the sub~tests of the PMA test
and Raven matrices yielded the same conclusions., Education
was the only significant contributor to regression equations
involving five of the seven sub-tests for which data was
available from all subjects,

. Education was not a significant predictor in only two
cases, Sex (r=0.,55) was the only significant predictor of
performance on the verbal analogies sub-test (#1) and age
(r=0,33) was the only contributor to the reasoning sub-test
(#4), In only one case (the recognition of figures sub-test
#8a) did the use of multiple correlation techniques improve
the fit of the regression equation. While years of education
(r=0,42) was the largest contributor of the multiple correla-
tion of 0,63 both the inclusion of sex and age improved the
final result,

Discussion

These results are in general agreement with the data
from the individual experiments reported in earlier sections
of this report. Years of educational experience is by far the
most pervasively effective demographic variable related to
test performance,

The two exceptions to this generalization in the case
of PMA sub-test performance are difficult to interpret. On
the surface, the reasoning sub-test is quite similar to the
verbal logical problems study reported above. Yet in the case
of the problems from the PMA test, age, not education was the
primary predictor of performance - (the only parallel in verbal
logical problems was that the considerably older Mayan adults
from Ti~ul did significantly better than those from Ramonal,
but then it must be recalled that the partial correlation be-
tween age and performance for Ramonal was significant in the
negative direction)., Only furcher research could tell us
whether this result arises from differences in the way the
problems were constructed, the range of age and educational
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experience sampled, or some other factor,

The emergence of sex as a major determiner of the verbal
analogies performance has only one counterpart in the previous
studies, performance on the verbal similar ties problems, where
sex emerged as a minor, but reliable predictor of performance,
The similarities between the two tasks can De readily seen,
but the reasons for sex as a significant predictor are at this
point completely open to speculation.
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Appendix 1

Mean Salary and Social Position Ratings
‘ for the Most Common Professions on Demographic
Survey Plus Comparisons for State of Yucatan

Profession ¥ Rated Salary X Rated Position

- (pesos daily)
1  Student 0.00 2.64
2 Tijidos 4,90 1,93
3 Washing & Ironing 14,80 2.21
4 Domestic Work 15.00 2,29
5 Farmer 20,10 , 1.75
6 Embroidery 20,30 2.61
7 Henekinero 21,30 1,82
8 Campesino 21.80 1.96
9 Weaves Hammocks 25.70 2.28
10 Waiter’ ' 28030 206”’
11 Hat Maker 30.80 2,57
12 Baker 31,50%% 2.21
13 Journeyman, Obrero 31.80 2,21
1y Potter 36,10 2.64
15 Agricultor 36.70 2.64
16 Mason 42,20 2,75
17 Highway Work 43.70 2,57
18 Tailor 47,90 3.00
19 Shoe Maker 44,60 2,96
20 Chofer (Trucks) 49,30 3.00
21 Nurse 51,20 3.50
22 axi Driver 61.10 2,93
23 ,|Teacher 62,50 3.71
2y Professor 62.90 3.71
25 Mechanic 65.30 3.21
26 Gov't. Employee 69.60 3.21
27 Technician (All Types) : 78.20 3.61
28 Businessman 87.10 3.57
. 29 Contractor 117,50 2,75
30 Engineer 157,10 4,53
31 Lawyer 215.70 4,28
. 32 Doctor 257,10

r=+,77 Raters were 20 businessmen from Ticul and surrounding
towns, the two parts were presented in counterbalanced order on
different days. Professions listed represent 390% of total
reported in ethnographic survey,
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® These are effectively the same and were presented at different
points in the list as a consistency check.

#% Federal Minimum,

..  Dpata are for May 1974
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Appendix 2

The Prediction of MODERNITY

L4

‘The results of the analysis using MODERNITY as a dependent
variable are summarized in Figure 2. Both grade completed and
degree of regular attendance are effective determinants of
MODERNITY as a result of the deliberate efforts of teachers to
provide a modernizing influence. However, the effect of HLANG
and PASOC also have a significant direct effect indicating the
influence of parental, cultural, and economic factors.

It is interesting that SCHOOL, TOWN, and SEX do not directly
affect the MODERNITY of the respondent as measured by the instrument
used here,




79%a.

REGAT GRADE

pasoc_ |~
HLANG
'3
MODERNITY

Table 1, Appendix 2: Summary of the relationship among those
variables which contribute directly to
modernity and their combined effect. The
model indicates that all five variables
are intricately related in that nine of
the ten possible unidirectional relationships
are included; however, the model is highly
informative since none of the other variables
considered in Table 8 were necessary; R2:z,39.
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Appendix 3

Questions on Educational Survey and Scoring
Scheme for WAIS and Modernity Scale Items

Have you studied (been to schoqQl)? Why did you stop studying
(or fail to go to school)?

Can you read and write?
Have you repeated a grade? If yes, how many times?

Do you have any brothers and sisters? If yes, what is their
sex, age, years of education?

Did your father go to school? How old is he and how many
years of schooling does he have?

Did your mother go to school? How old is she and how many
years of schooling does she have?

Do you have children? What are their ages and how many
years of schooling do they have?

(Tf you have children) do you think that it is important
that your children study?

a) It is not important

b) It is important for some children
c) It is important for all

d) It is very important for all

Do you think that it is necessary to go to school to do
well in Mexico? Why?

Do (did) your parents think that it is (was) important to
go to school?

a) Not important

b) Perhaps it is (was) important
e¢) It is (was) important

d) It is (was) very important

What do your brothers and sisters think?

What (minimum) grade of study do you think is necessary for
a man to live well in Mexico?

a) Some primary

b) Primary

¢) Seccndary

d) Techrological, preparatory, rormal
e) Professicnal

f) More than professional
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14)
15)
16)

17)

18)
18)
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21)

22)

23)

24)
25)

26)
27)
28)
29)

30)

31)
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Do you thlnk that a woman ought to have the same studies as
a man?

What languages do you speak? What was your first language?
What languages do you speak in your home?

Do you think that a woman has the same opportunity to study
as a man in Mexico? Why?

Was there a school in your town? What grade did it go to?

How far was it to (from) your house? Who paid your school
expenses?

What work does (did) your father do?
What work do you do?
Have you had other jobs? What were they?

Did you help your parents when you were studying. Did you
miss classes? 1f yes, how many times?

Have you traveled to or lived in other towns? Which were
they?

How much money de¢ you think that it is necessary to earn
daily to live well in Mexico?

What work would you like to do to earn this money?

Have you helped other members of your family to go to school?
How many and to what grade?

Where would you like to live if it were possible?
Would you like to continue studying (or go to school)?
What profession would you like to have?

What do you want to do when you finish studying?

What 1s the most important reason for which students do not
continue studying?

a) Problems with their families

b) Because there is no schcol near

¢) Responsibilities that make it impossible to go
d) Money for their expenses

e) The opinion of their family or friends

Some think that only the rich can study. What do you think?
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What do you think of those that do not tinue studying
after they finish their primary education?

Some say that school is responsible for problems in the
family. What do you think?

Do you believe that those that have primary education have
more opportunity than those that do not?

What do you think is the most important for the future of
your country?

a) The herd work of the people

b) The good plans of the government
c) God's help

d) Good luck

Have there been times in the past when you have thought a
lot about a national problem such as social security for
the aged and children and want to do something?

a) Never
b) Occasionally
c) Often

If you were to meet a person that lived in another country
many kilometers from here, do you think that it would be
possible to understand the way in which he thinks?

Which are the problems that you think that the country has
today?

How often do you read the news in the paper?

a) Every day

b) Every week

c) From time to time
d) Never

Professors and teachers in universities are studying things
like the factors that determine if a child is a boy or a
girl and the way in which a seed changes into a plant. Do
you think thet these investigations are:

a) Very good
b) At times good
c) At times bad

Two boys of twelve years of age were working on a farm, and
while they worked they were talking about how to grow more
corn in less time, The two decided to ask their fathers
about the problem when they returned home,  That night the
father of one boy said that their thoughts on the matter
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were a good thing and that it was very important to give
consideration to problems such as growing more corn in

less time., The father of the other said that the way to
grow corn was the way in which it had always been done and
that things like changing it would be only to lose time and
nothing more,

Which father do you think said the wisest words, the first
or the second?

WAIS: I have here a group of words that are in pairs and I
want you to tell me in which way they appear aiike or if
they do not appear alike or have no relation (Presented in
this order).

1) pineapple - banana
2) corn - squash
3) machete - hoe
4) pot - frying pan
5) horse - goat
6) watzrmelon - potatoes
7) woman - boy
8) man -~ horse
9) honey - water
10) fly - tree
11) gasoline - wood
12) bicyecle - automobile
13) cedar - mahogany
14) air - water
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Scoring for Modernity and WAIS

Modernity

Total score is equal to the sum of:

Question # 35 God's help; good luck

People's work; Government plans

Question # 335 Never; 1 = Occasionally; 2 = Often

Question # 37 Not ablej 1 = Able

Question # 39 Never; 1 = From time to time; 2 = Daily

Question # 40 Very badj at times bad

Very good; at times good

o o o o o NO
n

Question # 41

Traditional; 2 = Experimental

Total Possible = 10

WAIS

(0) Subject says a and b are not related
(1) Subject says a and b are related or are similar on

" the basis of physical attribute, common use or function, or

similar environment.

(2) Subject related a and b by a superordinate category
(i.e. both are animals) or abstract concept (i.e. both are
necessary for life).



85.

Appendix u

Results of Free Association Pilot Study
of Instructional Variation

Subjeats were 20 Mayan adults 18-47 years of age (X=33.0)
who had no formal education., Instructions and pirocedures were
the same as detailed for experiment 1 above with the exception
that all examples of responses to the nour stimuli were
adjectives instead of mixed adjectives, verbs, and nouns.
Results are presented in Figure 1. Analysis of variance con-
firmed the strong visual impression of the effect of instruc-
tional set in a highly significant groups x form class of
response interaction (F=97,94; d.f.=2,36; p <,01).

2.00 - Group 1l - Adjective Instructior

1.00 7

Z} Group 2 - Noun Instructions

Mean Arc-Sine Transformed Proportions

0. 00 ) + ' ¥ et —
g Nouns Verbs Adjectives

FORM CLASS OF RESPONSE

Figure 1 - F.A. Pilot Study Results
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