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Abstract

DETERMINANTS OF YEARS OF SCHOOLING IN INDIVIDUALS:

A STUDY IN FOUR LATIN AMERICAN CITIES

by
Jorge A. Sanguinetty

Advisers: Profescsors Elliot Zumnik, Michael Grossman and Daamar Gujarati

Low overall levels of education, as measured by years
of formal schooling, in Latin America, are usually attri-
buted to insufficiencies on the supply side. Educational
planning policies are focused on allocating resources to
cf fer education with virtually no systematic consideration
of demand conditions.

The principal objective of this research is to explain
how low overall levels of education may be a result of de-
mand insufficiencies. Regression analysis is applied to
four different data samples of families from corresponding
Latin American cities. The results show a strong positive
relationship between the levels of parental schococling and
their childrens’' schooling, while the family size, in terms
of number of siblings, appears as a negative factor in chil-

dren's education in the four cities. Family income comes
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out as a significant positive factor in children's school-
ing for only two of the cities examined.

The main thrust of the implication of this research
argues that, given the available forms of education, the
individuals with little possibilities of success in school
due to poor parental education, do not seem to have ade-
quate options to invest in education. Consequently, it is
suggested that certain forms of diversification of the
school system could be a better means to increase overall

levels of education.
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CHAPTER I

INTRODUCTION

There are extremely few issues in Latin America that
gather such unanimous support nowadays as the notion that
education is a sine gua non condition to cure all the ills
of the countries in the region. The new panacea is defend-
ed by any person regardless of socioeconomic, ideological,
geographical or ethnic origin. It is a newly discovered
philosopher's stone with which touch economies will grow,
political systems will become stable of even democratic,
and poverty will disappear. Education is the central
theme in many political speeches, scholarly discussions
and laymen talks. As a result,it has gone beyond a simple
rhetorical or academic issue, becoming an instrument for
action in public policy despite the challenges or qualifi-
cations that could be raised on its real importance and
actual effects.

Growing volumes of resources have been systematically
allocated to all levels and forms of education in many un-
derdeveloped countries while educational planning has be-
come standard practice around the world.1 A crucial work-
ing hypothesis has been that a more educated population
can be generated by simply making educational services

more accessible to all strata of a society. This is based

lsee for example, World Bank (41, 1974)



on the belief that the current low levels of education in
some countries are mainly a result of a certain amount of
unsatisfied demand for education and that supply has been
somehow rationed quantitatively, in the form of insuffi-
cient numbers of schools.

Parallel to the emergence of the above-mentioned
role of education, human capital theory was formulated
with the increasing awareness that economic growth depends
substantially on the ability of human beings to apply
knowledge as a factor of production, along with labor and
capital viewed in the traditional sense. In attempting to
understand and explain how this newly recognized factor of
production operates, economists began to study the statis-
tical relationships between levels of earnings and levels
of education in individuals. Whether in the form of on-
the~job training or as formal schooling, the use of time
allocated by persons to these activities has been examined
in terms of capital theory. The sum of direct costs and
earnings foregone during the period of time taken for edu-
cation (investment in human capital) can be compared with
a discounted trajectory of earnings to estimate a rate of
return.

There is an important peolicy implication of human
capital theory and its empirical results for underdeveloped
countries (or underpriviledged minorities within developed
societies). It is that economic growth can be promoted

by increasing the general levels of education of the popu-
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lation provided that the aggregate private returns are
equivalent to the social net benefits of education.

Observable variations in the amounts of investment
in human capital among individuals could be explained
by differences in their expectations of future earnings,
attributable to that investment and to differences in
their financial ability to invest. If expectations on
future earnings for each amount of investment, and for
each specific form of human capital can be considered con-
stant among the members of a particular economyz, the
principal cause of the variations in individual amounts
of education would be the differences in individual abili-
ty to invest.

Independently from the possibility that an economy
could not create enough demand for increasing numbers of
more educated people, human capital theory justifies edu-
cation as an important variable in any policymaker's re-
cipe for economic development. In fact, we cannot argue

against this. Education (perhaps in certain forms) can

ZWhirh ie hiyniy plausible. Ex ante, an individual
that wishes to become a doctor or an engineer does not
have any reason to doubt that he will earn more or less
money than any other doctor or engineer. Imperfect labor
market information (especially in Latin American countries)
helps to develop over-optomistic expectations since ex-
pected earnings for a given package of investment in edu-
cation tend to be determined more strongly by success sto-
ries which are usually more visible and consequently tend
to introduce an upward bias on those expectations. For a
discussion on some of these aspects of supply and demand
for education, see Hirngvist (22, 1978, pp. 71-78).



can be assumed to be necessary for economic growth, but
it is also desired as such since it is postulated as an
indispensable ingredient to build a modern society. In
underdeveloped countries where illiteracy reaches levels
consistent only with lesser degrees of civilization, the
emphasis on education is justifiable. What is debatable
is the oversimplified view that the problem can be solved
by simply favoring the educational systems with more re-
sources in order to multiply the current scales of opera-
tion of the system.

The objective of this research is to study some de-
termining factors of the amounts of education in indivi-~
duals from the demand side. It is not an objective of
this research to establish a link between education and
its role in economic develcpment. To increase the overall
levels of education in underdeveloped societies is a high-
priority goal against which we are not argquing. This re-
search expects to contribute to the understanding of some
of the complexities involved that are usually neglected
and that must be taken into account for more effective
policy designs.

In this research some hypotheses are tested regarding
the importance of some family characteristics on an indi-
vidual's ability to reach certain levels of education mea-
sured by his years of attained schooling. The empirical
findings will be used to support the notion that economic

development objectives that recommend or that are based on



increases of overall levels of schooling cannot simple-~
mindedly be implemented by policies that only deal with
the supply of education, while neglecting the conditions
on the demand size. The findings will also be used to ar-
gue that the distribution of human capital in one genera-
tion has an important influence on the distribution on
the next generation, therefore increases in the general
levels of education of a society constitute a long term
task.

The organization of the study is as follows: Chapter
II contains a discussion of the background and a review of
the relevant literature. Chapter III is a methodological
note on measurement of human capital in education and a
description of the data to be used. The models tested,
the hypotheses and the results are presented in Chapters
Iv, V and VI respectively, while Chapter VII offers some

conclusions about implications for research and policy.



CHAPTER 11X

THE BACKGROUND

The main emphasis in the research on human capital
has been placed on the effects of education or training.
Most of the work has concentrated on estimations of earn-
ings functions and rates of retnrn. Mincer's (3, 1974)
work typifies this trend. Education has also been exa-
mined as an explanatory variable of family fertility
(Willis 40, 1973; and Michael 30, 1974) consumption be-
havior (Michael, 31, 1975), savings behavior (Solomon,
37, 1974) and labor force participation (Leibowitz, 28,
1974). Less attention has been paid to the "causes" of
education or, in other words, to the factors that make
possible or determine the attainment of different levels
of schooling in individuals. Those factors may have lit-
tle to do with the individual's willingness or decisions
to invest in themselves. Blaug (7, 1976, p. B831l) noted
"how little attention has actually been devoted to an ex-
planation of the private demand for schocling.... and even
now the demand for education remains a curiously neglected
subject in the vast empirical literature exemplifying the
human capital approcach."”

Becker, (2, 1967) in his seminal Woytinsky lecture,
stated that variations in the demand schedules for educa-
tion resulted from personal characteristics. He labelled

the source of variations "ability" but did not concern



himself with analyzing the factors that could be included
in this category. 1In fact, he defines ability as a “"com-
promise between definitions of ability in terms of scores
on IQ, personality or motivation tests." Years later,
Hause (24, 1972) included a more concrete notion of ability
in his investigations as a factor that could explain varia-
tions in earnings, interacting with education. Neverthe-
less he did not deal with the possible influence on the
demand for scheooling nor did he enter into a profound con-
ceptualization of ability.

Bowles (10, 1972) and Castro (14, 1973) offered some
results that suggest strongly that parental schooling in-
fluences children's schoeling, establishing an interesting
approach to intergenerational determination of schocling.

An interesting and important implication of their
findings is that the distribution of human capital among
individuals of one generation have some influence in the
distribution of the next generations'. Becker came close
to this point, when in the Mathematical Appendix of his
Wotinsky Lecture, he related the distribution of earnings
and human capital to the distribution of ability.

Conlisk (16, 1969) and Masters (29, 1969) conducted
research on the determinants of school dropout rates of
U.S. students and their findings are also consistent with
Becker's notion of individual differences in demand curves.

It is important to realize the existence of different

demand curves for education among individuals. If there



is not such a thing as the Becker's "elite approach”, and
if the unique demand function for education 1is less than
perfectly inelastic (which is a very plausible assumption),
then an increase in the overall level of education could
basically depend on making formal education more easily
available for all families. Notice that this type of poli-
cy is not only widely recommended to obtain an increase

in the mean level of education but to reduce the inequali-
ties in educational opportunities in a given society.

This same type of policy, however, will have radical-
ly different effects in the presence of a whole distribu-
tion of demand schedules for education. If, for instance,
many individuals lack the necessary "ability" to reach a
certain level of education, their demand for education at
that level could be highly or perfectly inelastic, and an
increment of resources available to education many very
well have the sole effect of making education less expen-
sive for the ones with more ability. If they tend to be,
as it can be expected, among the richer elements of a soci-
ety, the goal of a more equitable distribution of educa-
tion through shifting supply curves to the right will not
be achieved.

In Latin American countries, as in many others, the
"elite approach" is not easily accepted as a possible fact.
For a number of reasons, the universal assumption is that,
educationally speaking, any person, if given the educa-

tional opportunity, will reach a high level of schooling.



In general, everyone, including policy-makers, seems to
believe that, regardless of the existence of variations
in individual talent, practically everybody can reach a
high level of education, with the exception of very few,
perhaps c¢linical, cases.3

In this research, I do not pretend to determine the
forms of any distribution of individual demand curves nor
of aggregate demand curves for schooling since the data
do not permit it. A streong argument, however, will be
developed showing the existence of significant variabili-
ty in individual education that can be explained by fac-~-
tors operating on the demand side. This does not imply
that low levels of schooling in many individuals 1is never
due to supply deficiencies. There are many instances in
underdeveloped countries in which a simple geographical
mapping ©of schools and population will suggest strong
supply insufficiencies. Harbison (21, 1973) , for example
that only six percent of the rural schools in Colombia
offer five grades of primary education; and also mentions
that in East Africa, first level education is usually

available on the basis of race or tribe.

3rhis may sound like an ideclogical or philosophical
issue, but it is not. It is an empirical matter that re-
guires serious investigation to improve the efficiency of
resource allocation in educational planning. Equality of
opportunities is generally a policy goal and regardless
of its validity as such, it is usually badly implemented
for lack of awareness of individual variations in ability
or demand for education.



In observing, however, the significant decreases in
enrollment rates from first grade of primary schools on-
ward, the supply-insufficiency argument cannot be seen as
the main cause of low overall levels of schocoling, since
it is not plausible to assume differentiated supply sche-
dules for each single grade. Tables 1 and 2 illustrate
this point. Though data for the specific cities studied
in this paper were not available, the figures at the nation-
al level serve our purpose. Statistics for the United
States are included for comparability. Primary education is
compulsory in the five countries shown, but presumably
with varving efficiencies in the enforcing mechanisms.

The decrease in enrolliment for the Latin American
countries included in Table 1 is observable as early as
between the first and second grades of primary school.

As a general rule, the enrollment in the last grade of
primary school is smaller than the enrcllment in the first
grade. Enrollment rates for secondary education shown in
Table 2 tend to be close to the proportion of enrollment

in the last grade of primary school with respect to first
grade enrcllment. This suggests that the relatively low
enrollment rates in secondary education are a result of

the significant effect of dropping out during primary
school, and not necessarily a result of insufficient avail-

ability of secondary education.
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TABLE 1

PERCENTAGE DISTRIBUTION OF FIRST LEVEL ENROLLMENT BY GRADE

Colombia

Paraguay

Peri

Venezuela

U.S5.A.

SOURCE:

FOR 1970 AND LATEST YEAR AVAILABLE

Year

1970
1974

1970
1974

1970
1976

1970
1974

1970
1976

39
36

29
27

28
23

22
23

13
16

II

24
23

23
22

20
20

21
18

12
14

I1T

le
18

18
18

lé
17

18
17

i3
14

11

Iv

12
13

13
14

14
15

16
l6

13
14

UNESCO, Statistical Yearbook,

10
11

12
12

13
14

12
15

Paris,

VI

10
10

10
12

12
15

1977

VII

VII



TABLE 2

GROSS ENROLLMENT RATIOS FOR THE FIRST; SECOND AND THIRD

LEVELS OF EDUCATION, FOR 1970 AND LATEST YEAR AVAILABLE.

(PERCENTAGES)

LEVEL LEVEL LEVEL LEVEL

Year I 11 Ia&ll III
Colombia 1970 100 23 61 4.69
1976 106 35 69 g.01
Paraguay 1970 109 17 67 4,32
1974 106 20 67 5.53
Pert 1970 107 30 72 10.79

1976 112 49 86 e
Venezuela 1970 94 37 71 11.70
1975 100 44 77 18.96
U.S.A. 1970 .o e 101 49.43
1975 . e 87 57.64

SOURCE: UNESCO, Statistical Yearbook, Paris, 1977

NOTE: the gross enrollment ratio is the total enrollment of
all ages divided by the population of the specific age
groups that correspond to each level. Levels 1, 1II and
ITI, are primary, secondary and higher education, respec-
tively.
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CHAPTER 111

THE HYPOTHESES

The keystone of human capital theory is that an indivi-
dual will invest a certain amount of resources with cost C
in order to obtain a certain amount of earnings, E, in such
a way that there exists a mean rate of return, r , such
that:

E =1r-C
assuming that the labor force period is long encugh to make
r>0. This is Becker's (Op. Cit.) simplified formulation
to discuss the relative distributions of E and C.

The amount, C, however, is not a result of one single
decision. It is in fact a consequence of a string or a
trajectory of decisions that are actually produced under
the uncertainty an individual faces about the various fac-
tors involved. In the first place, the would-be investors
in human capital could assume that the cost of cne unit of
human capital has the same cost for any individual. Then,
the would-be investors can also expect that for a given
"real" amount of human capital, the expected level of earn-
ings would be the same among individuals, so r ls constant,
(at least, ex ante), for different individuals, though it
may be a decreasing function of C.

At very low levels of schocling, the investment choice
set facing an individual is practically dichotamous. The

formal education system generally offers a unique educational

13



sequence so an individual's decision centers on whether or
not to enter the sequence. The "real" amount of human
capital in education is then seen by each investor as the
education required to "pass" from one grade to the following.
At zero level of schooling, when the individual reaches

the age of admission to school, the decision-makers at that
peint {(generally the parents) do not really have solid rea-
sons to believe that the child will not attain each year of
schooling, spending one year of time per year of schooling.
In other words, the expected cost of one year of schooling
tends to be the cost for the individual that fulfills all
the minimum requirements, for that year. As a matter of
fact, that could be a rational though optimistic expecta-
tion about the individual's actual capabilities.

The direct costs of education are usually composed of
transportation, clothing, shoes, food and a small amount of
money for schoel supplies. Clothing, shoes and food should
be included in these cities, given the existence of extreme
levels of poverty. At these levels of poverty, the level
of income of the child's family might be an important fac-
tor to determine school enrollment of the child; but costs
in terms of payments to the school may be very low or near
zero, given the fact that in the cities studied in this
thesis free public schools are generally available.

With respect to indirect costs of schooling or oppor-
tunity costs, we would distinguish two kinds: one pecuniary

and another non-pecuniary. The first would be measured by

14



foregone earnings, which in the case of young children,
could be considered negligible or simply zero, especially
in urban areas. Again, for extremely poor families, this
might not be true, since begging or peddling on the streets
could produce some income. The non-pecuniary opportunity
cost might be in terms of foregone household chores such
as taking care of younger children in large families or in
families where the adults participate in the labor market.
This cost, of course, has a pecuniary measurement, but in
any case is still probably zero for many young children at
the age they start in school. However, one should not be
surprised at how many very young children take care of
babies in extremely poor families.

In general, if income has some importance as a deter-
minant of schooling, it could be at extremely low levels
of income, but not necessarily at the lowest levels of
schooling. When children are older, and in spite of the
high levels of unemployment in Latin America, a signifi-
cant opportunity cost of education may become an important
factor in the decision to continue in school, when the
family's income is low enough. Obviously, family size is
a factor here, also, that will be discussed further.

Our basic interest is focused here in the possible
discrepancy between the expected cost for an individual
of completing his or her school requirements in one parti-
cular year (or grade), and the cost implied by his actual

ability to pass the year successfully. The expectations
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of the cost levels of future years of schoeoling will be
revised by the decision-maker in terms of the degree of
deviation in the student's academic achievement fram prior
expectations.

There is ample evidence of the variations among indi-
viduals cf the effort and time required to attain a given
amount of schooling. See for example, Castro, Sanguinetty
and Lacerda (13, 1978) working with the ECIEL school sur-
vey in five Latin American countries.4 The following ques-
tions arise here : What factors determine those variations?
Is income a substitute for other factors that are necessary
to achieve successfully a certain level of education?

The immediate causes of the variations of schooling
within age groups, at younger ages are : a) starting late
in school, b) repetition of grades, c¢) dropping out and re-
turning to school. Repetition, it must be pointed cut, is
not a precondition to dropping-out. The dropout might
even be an individual that completed a grade successfully,
but very little is known about this. We underline repeti-
tion because it is a symptom that signals individual inabi-
lities to cope with school requirements. The ECIEL school
survey shows that in some countries, up to 50% of first
grade students are repeaters.

Several factors are at work when an individual goes

4Argentina, Bolivia, Brazil, Paraguay and PerQ
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to school and begins accumulating years of schooling. The
decisions involved in whether or not to continue are made
at least each year the student spends in school. It is im-
portant to note, at least during the years of primary educa-
tion, the student does not have many options in terms of
formal investment in education, except the choice on a spe-
cific school. Given the constancy of curriculum design and
general academic reguirements, he faces basically one and
only one "technology" to produce education in himself.
Thus, the requirement level can be considered approximate-
ly fixed for a society, but the ability of the individuals
of that society to fulfill those requirements are variable.
This mechanism, then, operates for each level of schooling,
starting with the first grade of primary school.

In terms of the workings of the theory of human capi-
tal, and the assumption discussed in this chapter regard-
ing constant expectation on earnings for a given amount of
human capital, there are two basic factors that could de-
termine why any individual stops going to school before
reaching the maximum level of possible formal schooling.
Cne is the inability to finance the education costs, the
other is intellectual inability. Regardless the possibili-
ties of substitution between income and intellectual abili-
ty, we can assume that a minimum of each is usually neces-
sary, especially the latter, to achieve certain levels of
education. The role nf income is more or less clear in

terms of possible influence on individual education. Let
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us examine now the role of intellectual ability. 1In no
way do these considerations pretend to be comprehensive
or authoritative.

Though we do not have measures of individual ability
in this research, this disgression becomes necessary in
order to explore some possible lines of causation that
underlie the empirical results discussed later. Neverthe-
less, we must bear in mind that this area is a sort of
no-man's land from a strictly disciplinary point of view,
or perhaps everyone's land. Psychologists, sociologists,
educators, economists and many others should find them-
selves on grounds of common interest here. It is regret-
table, however, that so many thinkers from the different
disciplines seem to work ignoring the work of others.
Economists tend to be a glaring illustration. This dis-
cipvline-centrism may be explained by the enormous body of
research that any investigator has to digest at any one
time, but it is still not an excuse i1f we need effective
scientific work.5

With respect to some possible components of ability,
we must first point out that there is a tendency among

some authors to consider or imply that ability is a uni-

dimensional and an exogenous attribute in the quality of

5Mary Jean Bowman deals very convincingly with these
issues. (9, 1965)
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an individual, as a worker or as an investor in human capi-
tal. We can find examples of this in Juster (27, 1974,p.2),
Becker (op. cit.) and Wachtel (39,1974, pp. 149-164), while
inTaubman and Wales (38, 1974), Hause (op. cit.) and Beaton
{1, 1974), much more detailed considerations are developed.

Taubman and Wale's treatment of ability is probably
the broadest and most comprehensive usually seen in human
capital research. Yet it is basically constrained to cogni-
tive aspects of ability, and is studied with reference to
individuals with some amount of schooling. Our concern with
ability here is primarily focused on the capacity of an in-
dividual to go through school successfully from the very be-
ginning of his or her educational history. In general we
are interested in the initial conditions with which a per-
son is endowed at the point of zero formal scheooling and
how those initial conditions determine or restrict a tra-
jectory of investment decisions in human capital.6

The widely known Coleman Report (13, 1966) showed that
children start their first year ¢f school with large dif-
ferences in verbal and mathematical competence. Before a
child starts in school, he receives a significant amount of
non-formal education, mainly in what socioclogists call
the "socialization process of the family", but also in other

environments. The child may have been born with certain

innate "ability" such as forms of intelligence, hereditary

6The notion of control theory here has a heuristic
purpose only, but it is definitely helpful.
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or not,

The family educational process and its many aspects
has been discussed by various investigators. Berstein
(6, 1961) for instance, explains the conditions under which
linguistic development of individuals depends strongly on
the social and cultural environment to which they are ex-
posed Deutsch (18, 1967}, Bettelheim (5, 1967) and Hess
(26, 1967) argue about the importance of the family environ-
ment and its influence on early childhood development.
Hartman @3, 1972) offers a fascinating discussion of the
transmission of linguistic postulates from parents to chil-
dren and how this affects learning patterns of Aymara-speak-
ing children in a Spanish-oriented classroom.

In terms of Bloom's taxonomy of educational cbjectives
{see Bloom, et. al. (B, 1956 and 9, 1964), we can distin-
guish a cognitive damain and a non-cognitive domain. Cogni-
tive objectives include items such as the acquisition of
specific knowledge, the ability to understand instructions
and to apply knowledge to practical problems. They also
include the ability to analyze and synthesize as well as
the capacity to judge in terms of evidence. Non-cognitive
or affective characteristics deal with attitudes such as
perception of individual or social needs, acceptance of
rules for social behavior, and disposition to adopt values
like a sense or responsibility, willingness to listen and
to participate in dialogues.

Some of these objectives become educational objectives
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in the design of a formal education system, but many of
them can be assumed to already exist in certain stages of
development in each child when he or she enters school.

The family and other socialization processes can be sus-
pected to be strong determinants ©of the individual differ-
ences. The physiological development of the child and his
general level of health, as basically determined by his nu-
tritional history, must also be considered as a important
determinant of the "ability" to go through school success-
fully.

Here we are not concerned about the “"pure" or innate
ability versus ability derived from education, even if they
were separable. The focus, instead, is on the differences
between individuals capabilities evident in the child from
the first moment that he enters school and which could be
crucial determinants of future scholastic achievement.

This achievement could be measured in terms of the actual
level of knowledge and other educational yardsticks, or the
simple capacity to reach a certain amount of schooling, re-
gardless of the actual knowledge. Years of schoocling can
be considered a proxy for a minimum of education, in spite
of the fact that high achievers at one level of education
are supposed to have better probabilities of going further
in accumulating years of schooling than low achievers.

In synthesis, what is intended here is to isolate con-
ceptually those elements in the family background of indi-

viduals that seem to exert a dominant influence in each in-
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dividual's initial capacity to invest in human capital.
Notice that those family factors operate before the child
begins school as well as afterwards. Additionally, those
events which occur in the school environment interact with
the family environment. Notice also that the effective
demand for education, especially at very low levels, is not
necessarily a result of family or individual tastes. It
might be better rationalized as a derived demand generated
by the propensity to maximize future earnings through
schooling, which might imply that individuals tend to be-
have as schooling maximizers (up to a college education)

when they are young enocugh.

7This approach differs from the more usually applied
in more highly develcoped countries as the United States,
where opportunities for employment are more readily availa-
ble and higher education is regularly financed by the in-
vestor in human capital himself. 1In this type of case, a
cost-benefit kind of consideration usually makes an indivi-
dual reach a certain amount of schooling and stop there.
The approach in this paper is focused on the possibility
that the same cost-benefit analysis by the investor in a
society where education is free and unemployment is high
leads him to maximize schooling, but he stops at a point
when the school system fails him,
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CHAPTER IV

MEASURING EDUCATION AND THE SOURCES OF DATA UTILIZED

In this research, education levels are measured as
years of formal schooling completed by a person, as is tra-
ditionally done for lack of a better procedure. Many ca-
veats can be raised on this point, but we must take one
into consideration. This is the lack of commensurability
between years of schooling of individuals from different
cohorts. We know very little about how the guality of real
educational content of one year of schooling has changed in
the periods covered by the data. This lack of cammensur-
ability affects also years of schooling of individuals with-
in the same cohort but coming from different schools. Yet
this second observation is less serious than the first one.
In any case, these limitations in our measurements force
us to use years of schooling as a proxy for education.

Traditionally, human capital theory takes years of
schooling as the amount of time invested in education. The
relative variable in that apprcach is time and not so much
the "amount" of education, as we cannot measure it. Never-
theless, different individuals need varying amounts of time
to attain a given level of education measured in years of
schooling.

In Latin American countries, for example, where automa-
tic promotion is not the rule in primary or secondary edu-

cation, significant amounts of students must repeat grades.
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The phenomenon of individual repetition can take place
once or more in any of the grades, and is generally re-
garded as a predictor of dropping out.

Our concern here is with years of schooling as a proxy
for educational attainment, regardless of the quality of
education, but the distinction between years of schooling
and actual time spent in school becomes necessary on two
grounds. Firstly, as it will be discussed in this chapter,
it has theoretical implications regarding individual varia-
tions in education and time spent in school. Secondly, in
order to understand the reasons why, for a given age cchort,
there is so much variation in individual schooling even at
low levels of education.

The data are from samples of household surveys taken
in the cities of Asuncidén (Paraguay), Barrangquilla {(Colom-
bia), Lima (PerG}) and Maracaibo {Venezuela}. The surveys
were conducted during the late nineteen sixties and early
nineteen seventies, as part of the ECIEL Program Project on
consumption behavior in Latin America. The objective of
that research was to investicate income and spending of
families in several Latin American cities, consequently
the sets of data on education do not lend themselves to some
desireable tests,

Each household member's education was reported in terms
of years of schooling completed, but in the case of young mem-
bers, it was not reported whether they were attending school

or not during the same time period of the survey. Expen-
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ditures listed in the data are total for the family.
Children of the family who are not living at home do not
appear in the sample.

As our research design endeavors to study the corres-
pondence between parental education and that of their chil-
dren, it was decided to break down the family files into
sub-files with the child as the unit of observation. This
was done in order to eliminate the trivial effect of age of
individuals in age groups capable of still going back to
school. Thus, variations in individual's years of school-
ing could be effectively controlled by age. However, each
age group did not appear with a sufficient number of cases,
SO as a compromise, the statistical analysis was conducted
with groups of several adjacent ages, as it will be shown
in Chapter VI, To use the data pooled across ages, it
would be necessary to develop an index based on deviations
of schooling from an expected value, given age and perhaps
sex, such as Chernichovsky (17, 1975) does. He regressed
years of schooling of individuals on age and sex, includ-
ing an interactive term between both variables and used
the residuals as a measurement of age- and sex-specific ex-
pected years of schooling. Nevertheless, in partitioning
the data matrix by age group, precoccupations about the het-
eroscedasticity can be reduced since, for this data set,
the dispersion of years of schooling increases with age, but
not necessarily with any of the explanatory variables chosen

in Chapter V.
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All children between six and twenty-three years of
age, and having both parents present were included. High-
er age groups were excluded due to insufficient number of
ocbservations.

The fact that only children with both parents pre-
sent are considered here excludes an important segment of
the population. Presumably, poor families will be under-
represented in the final sample if they are the ones in
which broken homes appear more frequently. This is an im-
portant limitation if income is a significant variable at
very low levels of income, since the families in that in-
come range are very few in the sample or almost non-exis-

tent.
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CHAPTER V

THE MODELS

The first model to be tested for each age group, and
for each sex, assumes that the explanatory variables have
an additive influence on children's years of schooling.

The model is the following:

S8, = b,t+b; E_+ b2 Spt b3 Ng+ b, AL+ u (1)
where:

Sy child's completed years of schooling

Ex : total family's monthly expenditures

Sm : mother's completed years of schooling

N5 : number of children present in the family

A : child's age (each age group includes four

9 consecutive age cohorts)
u : stochastic term

Though the data on family's income were available,
total family's expenditures Ex is used as a proxy for in-
come for several reasons. The first reason is that expen-
ditures were more faithfully reported by the interviewed
families than income. The second reason is that expendi-
tures constitute a much better approximation to permanent
income, which would be a more reliable variable to measure
family's financial ability to invest in their children's

education.8

8Notice that current income is a flow variable that
cannot be tested against a child's accumulated years of
schooling, which is a stock varialbe. Here a variable such
as family's level of expenditures though still a flow varia-
ble, is a better proxy for current ability to pay as well as
past ability to pay, in line with the permanent income hy-
pothesis.
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The importance of expenditures as a proxy of fami-
ly's ability to pay for children's education is due to the
lack of capital markets that could provide borrowed funds
for the poorer families. At the same time, different ef-
fects of Ex can be expected on the dependent variable at
different levels of E .. At very low levels of schooling,
it is not reasonable to expect that wide variations of Ex
may have a significant impact on schooling, since other
variables such as parental schooling may be more important.
Nevertheless, a minimum level of Ex (or perhaps the family
per capita expenditure Ex/Ns) may be more relevant if a
threshold effect exists. As we do not have such fine mea-
surements of expenditures and extremely poor families can
be assumed to be underrepresented in our final samples, no
effect of Ex is expected for low age groups. In any case,
Ex must tend to appear significant at higher levels of
schooling, when children's income forgone can be considered
important by the family, and when schoecling becomes increas-
ingly more expensive.

Mothers' education is singled out as the variable
that best characterices what some authors like to call the

9 Its inclusion in model (1) was jus-—

"educenogenic family."
tified in earlier chapters. Even though it may tend to

have a certain degree of colinearity with family's expen-
diture (income), the significance of its separate effect

on children's education can be expected to be noticeable.

9See for example Floud (18, 1961)
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A separate test for fathers' education is not conducted
here for its high colinearity with Ex and with mothers'
education.10 In any event, if parental level of education
is important in children's education, the mothers' educa-
tion should have a stronger influence according to the
fact that they spend more time with the children, espe-
cially before they start school. O©On the other hand, more
educated mothers are less likely to participate in the
labor market while their children are very young. Leibo-
witz (27, 1975) has shown this with 1960 U.S. census data.
Nevertheless, in Latin American societies, the result
may not hold. A Brazilian study in progress shows that
mothers' education is positively correlated with childrens'
probabilities to pass college entrance examinations in the
state of Espiritu Santo, Brazil 11; but those probabilities
decrease when mothers have a college education. In soci-
eties where maids are relatively cheap, young children are
not an obstacle for mothers' participation in the labor
force, which is likely for highly educated women. Then chil-

dren spend relatively more time with lesser educated maids

which would have an apparent effect on their future educa-

10Mother's education is generally highly correlated
with fathers' education since people tend to marry approx-
imately egually educated mates.

11Working with a sample of over six thousand appli-

cants in 1975.
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tion achievement. Bowman and Anderson (11, 1978, p. 99)
also report another Brazilian study in which "children of
university-educated women, who are under day-care do more
poorly in school than children of 'middle-~class' mothers".
However, in our samples, highly educated mothers are not
numercus soO this possible effect could not be tested with
confidence., This is why only the results of testing the
model with a continous specification of Srn are presented,
In fact, regressions were run with dummy variables for
different levels of mothers' schooling, but the results
turn out not to be significant. Besides the influence of
the mother's level of education during the child's pre-
school years, one can expect that once the child has start-
ed school, the better educated mother is better prepared

to help the child through schoel by direct attention to

the study and understanding of the subject matter; by
creating an adegquate place or atmosphere to study at home;
by paying attention to the child's performance and being
able to interact with the teacher when the child is not in
geod standing; and by stimulating the child to follow the
example of one or both parents and communicating more skill-
fully the advantages of having an education. Another me-
chanism through which the influence of mothers' education
on children's schooling operates is in terms of the child's
health and nutrition level. Children with poor health tend
to miss classes more frequently, affecting thejir total num-

ber of years of schooling. Nutritional levels are also of-
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ten singled ocut as an important determinant on scholastic
performance. In a sample of 5 year old children fram the
city of Aracajfi, in the Brazilian northeast, Nabuco (34,
1977) finds that children with lower nutritional status
(measured by anthropometric features) come from mothers
with lower schooling, and have lower scores in cognitive
development as measured by Plagetian tests. Retarded cog-
nitive development can be expected to have a detrimental
influence on the child's performance in school according

to psychologists of education. On the other hand, research
like that done by Edwards and Grossman (18, 1978) in a sam-
ple of American children aged 6 to 11 years in the period
1963-1965, show that parents' schooling is an important de-
terminant of their children's health; while income is not
necessarily influential. These results are relevant to
Latin American countries except with respect to income,

in which case this variable may be more important.

The number of children in the family Ns is a variable
that can be expected to have a negative influence on chil-
dren's schooling because of the notion that the more the
children the less time a mother will allocate to each of
them. Besides, if the eudcational power of the family's
environment is a composite of all its members' education,
more children are supposed to lower the educational mean
of the family. Nisbet (35, 1953) reports that large fami-
lies constitute a handicap to verbal development of their

children for that reason. Edwards and Grossman (op. cit.)
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also find that family size has some influence, though
small, on children's nutritional status.

As discussed earlier, the price of one year of school-
ing in urban areas in Latin America can be considered negli-
gible in terms of direct costs. In any case, whatever
the price for any cohort, the price would be constant and
and inclusion in the model would be impossible. It is ne-
cessary to keep in mind that the empirical tests are con-
ducted to relate shifts of a demand curve for education at
a zero price level of the demand curve. 2as the regression
analysis is applied to age groups that include four conse-
cutive ages per group, in order to run each regression with
a large number of observations, the child's age is included
as an independent variable for obvious reasons.

The regressions are run separately for each sex in
order to determine whether the explanatory variables operate
differently in each case. Family size can be expected to
have a more negative effect on the schooling of girls in
terms of the socially assigned roles in societies with
strong leanings to traditional values. No a-priori hypo-
theses are posed with respect to sex-specific effects of
income of mothers' education.

A second model is also tested assuming that mother's
and father's education interact and influence the child's

education., The model is the following:
Sh = bo+ bl sp . Sm+ b2 E + b3 NS+ b4 Ag+ u  {(2)

where Sp is the father's years of schooling. A nrore appro-
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priate specification should include a test for separate
mother's and father's schooling which was in fact done, but
the extremely high multicolinearity between those variables
and their interaction prevents its usefulness. The ration=-
ale for the presence of this interaction variable can be
stated in terms of the richness of the vocabulary employed
at hame, the logical consistency of simple but frequent ar-
gumentation and the ability to behave in accordance with the
education received. All these elements result in the con-
tinous exchanges between parents in the children's presence
and their combined influence on them during the preschool
yvears and later on. Model (2) is equally estimated by the

same age groups and sexes as model (1).

33



CHAPTER VI

ANALYSIS OF THE DATA AND INTERPRETATION OF THE RESULTS

The analysis of the data is conducted in two stages.
First a brief descriptive picture of the four cities where
the basic data on schooling was gathered is presented, in
order to better understand the rest of the analysis. Then
ordinary least sguares regressions are applied to estimate
the two models, for the four city samples, and for each
age group within each city.

Let us bear in mind that while the main point of in-
terest of this research is on explaining variations of
years of schooling in indiwviduals, the individuals in our
samples have not necessarily stopped accumulated years of
schooling. In fact, we have all kinds of cases in the sam-
ples, from dropcuts to individuals that have the maximum
number of years of schooling that their age allows. Then,
rigorously statistical significance in the variables of the
regression equations by themselves cannot be interpreted as
a generalized proof of determination of overall variations
in total scheooling in adults, since the results would hold
equally true for retardation in schooling. In other words,
the fact that an individual may be overaged for a given
amount of schooling does not necessarily imply that he will
not attain the maximum level of schooling at a later-than-
normal age.

As mentioned earlier in this study, for each age group
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there is a whole variation of years of schooling, with the
distribution becoming wider as the age increases. For exam-
ple, seven year old children only appear with zero or one
year of schooling, while eight year old children can have
zero, one or two years of schooling, and so on. It can be
assumed that retardation in age-specific years of schooling
is a symptom of future lower education with respect to the
individuals in the same age group that is not over-aged.
Figure 1 is shown to support that assumption, which is cru-
cial in terms of the theoretical validity of the empirical
results discussed afterwards. The segment U in each graph
represents the upper limit of years of schooling that an
individual can reach at any age, and it starts at six years
of age (zero schooling). It excludes, of course, excep-
tionally brilliant children. The dots represent the means
of the years of schooling for the children in the same sam-
ples used in the regressions. The small circles represent
boy's names while the x's represent the girl's. The value
represented on the vertical axis is the overall mean of

the years of schoollng of the corresponding mothers. Line
M corresponds to that mean and is utilized to compare  the
trajectory of children's schooling by age.

The children's means follow initially an upward trend
(approximately linear) while they are below the mothers'
mean, and then they follow a smaller slope, finally ap-
proaching a horizontal line though this effect is not pre-

sent in the Asuncidn sample for the highest age-groups
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considered. The horizontal trend suggests that indivi-
dual retardation in years of schooling ends up in a low-
er level of schooling. The trajectories shown in Figure
1l can be assumed to be biassed downwards if the youngest
cohorts have stronger motivations (or perhaps better chan-
ces) of achieving a final point above the point above the
point shown in the graphs, which in fact represent the
oldest cohort, and therefore, the age group that can be
assumed did not value education or did not enjoy educa-
tional opportunities as much as the youngest.12 On the
other hand, it is a fact that the children's means end

up at a higher level than the mothers' means that the
average number of years of schooling increase over time,
regardless of whether that amount of schooling represents
a higher level of real education or is simply a result of
relaxed academic standards.l3 I am not aware of any lon-
gitudional studies that can support either of these pos-
sibilities, but based on my own personal observations and

many educators in Latin America (especially regarding

higher education) the later possibility is suspected of

12The emphasis on universal education during the post
war years and the generalized acceptance of the notion that
education is the only vehicle of upward mobility for the
large majorities, have preceeded the expansion of the edu-
cational systems. All these factors account for an increas-
ing trend in the overall levels of schooling.

13Less demanding academic standards, or systems of
automatic promotion from one school grade tc another tend
to help the student to stay longer in school and conse-
quently appearing with "more" education.
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being more likely.l4

Mean retardation values are represented in Figure
1l by the distance between U and the dots (for males, and
crosses for females) on the curves. It is interesting to
observe that the retardation rate appears as a constant
for each country, but that, at the same time seems to de-
crease between countries when the mean years of another's
schooling is relatively higher. This is a causal confirma-
tion of the hypotheses tested here.

The results of the regressions for model (1) are pre-
sented in Tables 3 to & while Tables 7 to 10 show the re-
sults for model (2). The regressions are run for each age
group. Though they could have been run for each age from
seven to twenty five years of age, to control effectively
for the trivial effects of age on schooling, it was pre-
ferred to arrange the indicated groups, since the sample
size for each age is not large enough. Even pooling the
data the include both sexes and running the regressions
with an additive and interactive dummy variable for sex,
would not have been enough to get a sufficient number of
observations for each age. One advantage of this form of
presentation is to allow the analysis of the evolution of

the regression coefficients as age increases, so the dy-

14Once again, this is an area of disciplinary cross-
roads where knowledge on the state of the arts is even less
accessible by the great geographical dispersion and isola-
tion to the centers (official and private) where the rele-
vant information may exist.
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namics of the separate influence of the explanatory varia-
bles can be better understcod. Mothers' schooling, for
instance, can be expected to have a stronger influence on
children's schooling the younger the children, while income
effects can be expected to increase with age.

Before interpreting the results, it is important to
point out that the tables show the effects of regressions
run with the truncated samples for the lower age groups.
The dependent variable is constrained by age while the in-
dependent variables are not. This implies that the ecti-
mates for the regression coefficients will be more biassed
downwards the lower the age group.15 From this standpocint,
the coefficients of determination could also be lower for
those groups and they would gradually tend to increase with
age. This is observable in the Appendix tables A~5 through
A-8 which show the regression results without age as an in-
dependent variable. Also, it must be noticed that the abso-
lute values of the regression coefficients that appear more
fregquently as statistically significant, tend to increase
with age. This results from the natural fact that the mean

value of the dependent variable increases with age.

15For a discussion of truncated samples, see, for in-
stance, Hausman and Wise (25, 1976)
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TABLE 11

INTER-CI1TY COMPARISON OF REGRESSION COEFFICEINTS OF

TABLES 1 - 4 FOR AGE GROUFS 20 - 23

Males Females
5 N s N
m B m 3
Asuncion RO LE] -. 34 LhbeRe -.35#*
(3.18) {(-.94) {2.50) {(-1.47)
Baranquilla L52A -_78*x% LAl -, 29"
(2.19) {-2.48) {1.88) {-1.331)
Lima L2y e 41wk L 2Lk ST ALY
£3.26) (-2.83) (3.13) (~3.11)
Maracaibo LJL e mk -.56 .21 45
(2.04) {-1.76) {1.26) {1.55)
* Significant at 10. or less
LA Significant at 5% or less

*hu  Significant at 1 or less
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In Tables 3 through 6, the results appear closely
similiar in terms of the structure of the statistical sig-
nificance of the coefficients. 1In the four cities, the
mother's education comes out as a strong explanatory vari-
able as expected, reading almost always levels of sifni-
ficance of one per cent. No systematic differences appear
by sex except in Maracaibo,in Table 6, in which mothers'
education does not result significant for girls in the
three highest age groups. Maracaibo is the city with the
lowest mean value of years of schoeling (for children as
well as for parents} but there are not strong diffeiences
in scheooling between sexes as Table Al shows, nor in its
variance, as it could be suspected.

Family's expenditure, which is used here to test for
income effects, do not appear generally significant in
Asuncibn or Lima, while in Barranquilla they become strong-
ly and systematically significant for each sex and age
group. Something similiar happens with the Maracaibo
sample though not as regularly or as strongly as in Barran-
quilla. These results are rather puzzling. Maracaibo and
Barranguilla have the lowest means of years of schoocling of
the four cities. If at very low levels of mother's school-
ing, this variable ceases toc have any influence, income ef-
fects could be expected to play a role as a substitute for
education. However, mother's education in Maracaibo and
Barranquilla is as strongly significant a variabhle as it is

in Asuncifén or Lima. On the other hand, there is no evidence
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that public schools are not as available in Maracaibo or
Baranquilla as they are in the other two cities. One pos-
sible explanation is that as Maracaibo and Baranquilla are
not capital cities as Asuncifn and Lima are, wealthy fami-
lies prefer to send their children to better schools in
Caracas (Venezuela) or Bogotd (Colombia). Though univer-
sities are generally free in these countries (with same
exceptions) expenditures of living out of the household
cannot be afforded by everyone.

Regarding differences in income effects by sex, they
are not significant in Barranauilla, but appear generally
stronger for females in Maracaibo, especially for the top
age groups in which the corresponding coefficient for fe-
males is almost three times as high as the coefficient
for males. This could be a result of a preference of fe-
males to return to Maracaibo after they complete a certain
level of schooling in Caracas, while the males do not re-
turn and conseguently are not captured in the samples.
Those males that never leave Maracaibo for higher levels
of schooling seem to invest less in education. This no-~-
tion is supported by the fact that, as represented in Fi-
gure 1, the mean schooling of females is higher than for
males for the top age group.

Number of children in the family always results with
the expected negative sign though with somewhat erratic
significance due to collinearity with mother's education,

since more educated mothers tend to have smaller families.
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In any event, Ns offers some consistent but also puzzling
results. On the one hand, it comes ocut generally more nega-
tive for girls than for boys in Asuncifn and Barranguilla
for age groups 10-13 and older; while in Lima this does
not begin to happen until age group 14-17., For the lower
age groups in Asuncifn no differences appear between sexes,
while in Baranquilla and Lima it is the boys' younger age
groups who are more negatively affected by Ns with the only
exception of the youngest age group. In general the results
of family size are consistent with Birdsall's (4, 1979) and
with a number of hypotheses and explanations, besides Nisbet's
(op. cit.) line of reasoning. With family income fixed, an
increase in family size lowers per capita income within the
family and resources available for each c¢child. On the other
hand, following Becker and Tomes, (3, 1972) an increase in
family size raises the shadow price of child quality of
which the most important input is time allocated by the
parents, which at the same time is consistent with this
work's assumption that that input is an important determi-
nant of a child's ability to cope with the academic stan-
dards of the school system.

Before going into the discussion of the results of
the second model, it is worth pointing out that the re-
gressions do not show any strong changes of the explana-
tory structure of the model as one moves from lower age
groups to the hichest ones. Yet there are some necessary

qualifications, Mothers' schooling seems to loose signifi-
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cance at the top age groups in Baranguilla and for Mara-
caibo females. Income effects, though generally not signi-
ficant in Asuncib6n and Lima, tend to appear significant on
this upper half of the age spectrum. Family size tends to
loose significance at the upper age levels also. 1In syn-
thesis, the results very slightly suggest that the impor-
tance of income effects increases with age while the influ-
ence of other family characteristics (more closely related
with the family's ability to prepare children to be success-
ful in school) decreases with children's age.

The results that correspond tc model 2 are presented
in Tables 7 through 10. They are essentially consistent
with the results of model 1 in terms of the structure of
statistical significance of the regression coefficients,
as well as according to F values and R squares; not pro-
viding any possibilities for a different interpretation.

As mentioned earlier, a more appropriate specification
should have included a test for the additive effects of Sm
and Sp separately. That test was actually performed with a
different grouping of the ages, but the great level of cor-
relation between those two variables produced specific es-
timates that were highly unstable, and are not reported
here. Yet possibilities of substitution between fathers'
and mothers education could be an interesting area to be
investigated, but that would also require information about

time spent at home by each parent, which is not available
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in these samples.16

In summary, the value of the regression results
found for four different samples lies more in the consis-
tency with which the estimates and the significance of the
variables appear. By replicating the same tests with dif-
ferent samples, the conclusions are less subject to the
vagaries of sampling error. Nevertheless, it is interest-
ing to compare the regression coefficients between cities
and cobserve their variations. Table 11 presents a summary
of the results shown on Table 3 through 6 for the age group
20-23. The variable e is ommited due to its high instabil-
ity by age group and for the fact that it is measured in dif-
ferent currencies that are not easily reduced to a common
unit of comparison.

The most obvious difference between ccefficients ap-
pears with regard to mother's schooling. The highest coef-
ficients correspond to Asuncidn and Baranquilla, reaching
values twice as high as the corresponding coefficients for
Lima and Maracaibec, regardless sex. No apparent factors
can be applied to explain these variations. Both Asuncidn
and Baranguilla produced contradictory results regarding
significance of income effects. On the other hand, family

size measured by the number of siblings is seen to have very

16Notice as a curiosity that S, = f(5_°"S,.) is a valid
proposition, with each f£'»0, a sociaty max miies the educa-
tion (or perhaps only years of schooling) of the next gen-
eration when marriages occur between educationally compa-
tible persons, since (in the two-couple case): (ab+ cd)”
(ad+ cb) when a ¢c and b>d, and a< ¢ and b< c.
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stable mean values as shown in Table Al and A4 and though
slightly lower for Asunci®én and Maracaibeo, it does not
leave possibilities to speculate about a stronger mothers'
influence in the presence of smaller families. It would
fit Asuncibn, but not Baranquilla. In any case, the formu-
lation of ad hoc theories based on empirical observation is
usually a risky exercise. The ceoefficients that correspond
to number of siblings do not show more than discussed pre-

viously.
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CHAPTER VII

CONCLUSION

In general, the findings support the notion that
socioclogical factors that operate within the family affect
the amount of education of the children by constraining the
family's decision-making process regarding investment in
education. If, in the presence of free schooling, indivi-
duals behave as maximizers of education, variations in the
levels of education by individuals do not result necessarily
from family decisions. Income (approximated by family expen-—
ditures) seem to play a role in Baranguilla and Maracaibol?,
and in this respect we can confirm the implication of human
capital theory in the sense that individual differences in
education can be explained by wvariations in ability to pay
for education.

At this point, we must take into consideration that
ability to pay for education could only be an effective
"constraint” in the absence of capital markets. Otherwise
borrowing could overcome any income constraint. But in

the Latin American case, capital markets available to fi-

nance individual education are practically non-existent,

l-}Cux:.i.ously, the income variable does not appear signi-
ficant in the Asuncifn and Lima samples, where the R squares
are relatively lower than in the other two cities. This
could ve a result of a great deal of noise in the expendi-
tures data, so this variable might have not really had an op-
portunity to be tested, This possibility is consistent with
reports that in the Asuncidn survey, the data were not col-
lected carefully enough. However, in the Lima sample, it is
understood that the field work and data processing were con-
ducted with a high degree of competence,
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especially when we are talking about low level education.18

In any case, incame could play the role of a necessary
condition to attain a certain level of education but it
is not a sufficient condition. The importance of the
variables representing the sociclogical element of school-
ing determination (parental schooling) appears systemati-
cally, and can lead us to think that, in the process of
individual accumulation of years of schooling, there are
phenomena that take place ocut of the awareness of the
actors. The lower the educational attainment of the
parents, the narrower the choice set in terms of invest-
ment behavior in human capital involving the children.

It must be emphasized that this mechanism of school=-
ing determination could be stronger than the regression
results indicate. The proportion of the variance explained
by the models ranges from 19 to 70 percent, in the two
highest age groups.19 The tendency of the R squares to be
around 0.50 can be considered remarkable given the rough-

ness of the variables used in a cross section sample. We

18Let us not forget that financing individual's in-
vestment in higher education would not solve the problem of
low overall levels of schooling, if income were "the" con-
straint, since the incapacity to reach more schooling be-
gins to appear at very early ages.

19The R squares for the younget groups are inflated
by the significance of the variable age, which is trivial.
For the two oldest groups, however, that wvariable 1s not
significant and therefore the R sgquare becomes a "cleaner"
indicator of determination.
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only have years of schooling of the individuals and his
parents. We know nothing about the effective or real
education behind those measurements. We do not know either
the actual influences of other "socialization" praocesses
{school, neighborhoods, relatives.)

We cannot, however, exaggerate that influence and much
less, do so by speculative considerations. Parental educa-
tion may also influence their children's educational
achievement through a more careful choice of school. Even
though we stated here earlier that any country's formal
education system may be considered uniform in terms of cur-
riculum design (that could be incompatible with the educa-
bility of a large segment of the school-age population),
some schools might be more efficient than others after all
in their abilityv to retain children in the educational sys-
tem. In an ECIEL study by Castro, Sanguinetty and Lacerda
(op. cit.), achievement scores are higher in private
schools than in public schools, and in urban with respect
to rural schoocls. One must also note that the urban and
private schools have a greater representation of children
from more highly educated parents than there are represent-
ed in public schools, urban and rural. The fact is that
there is no clear understanding about the separate contri-
bution of the scheool to the children's education vis-a-vis
the family's influence.

Underlying all this is the absence of a theory of

learning which is not necessarily missed in a developed

57



society,20 where there is more variety in the forms of
educational opportunities on the supply side, satisfy-
ing therefore alarce proportion of the population. Thus,
the demand for education can be more easily explained as
an investment process, where the school and the family
can be considered, if ever, as black boxes.

In underdeveloped societies, where educational insti-
tutions and systems seem to be a result of imitation
from the more advanced countries, demand for education
does not find enough possibilities of materialization,
since the inflexibility of the availabile forms of educa-
tion do not seem to suit the majority of the population.

In this case, the options of an investment process do not
appear as clear as elsewhere, regardless the instance in
which it does operate.

If, in any event, the low effective demand for school-
ing can be explained by family educational deficiencies,
two important implications might be worth mentioning here,
regarding a long run policy to raise general levels of
education. One is that the uniformity or uniqueness of the
school curriculum at low levels of education should be re-
placed by a diversified system. In this fashion, students
with different capabilities could be given feasible options
to invest in education. This, of course, assumes that the

necessary technological solutions exist (which is debatable)

20If we forget about the poorest strata in those soci-
eties. Otherwise the relevance may become apparent.

58



from the educational or pedagogical point of view.21

Basically, those technological solutions consist in the
ability of the school system to compensate for the lack of
the necessary education of the students' parents. The cur-
rent school system in Latin America is designed for the
better endowed intellectually and in this way seens to pro-
duce an unacceptably (according to policy desires or tar-
gets) high preoportion of dropouts or "deserters" as they
are called in Spanish.22

As a1 illustration, we should consider that in Beolivia
and Perfi, some experiments are presently being carried out
to adapt Aymara or Quechua speaking children to the scnocl
by trying to teach them in their mother tongue and by
using values of their culture. The objective does not
necessarily constitute a departure from the dominant

Spanish culture, but it is expected to create a transition-

al stage, which would soften the cultural trauma of a child

21Any investment process supposes the existence of the
capacity of an economy to mnroduce the investment good.
Without that production, no investment is possible, and
education is no exception.

22That characterization may actually be inaccurate,
since it implies that the dropout leaves the school by his
own will and even doing something morally wrong. Tacitly
it rejects the possibility that it is the schocl system
which determines who will invest in human capital by means
of requirements arbitrarily established, without consider-
ing the actual needs and capabilities of the society. Para-
doxically, by trying to be egalitarian in doctrine, the
schools seem to be non-egalitarian in their praxis.
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who lives his first years in one kind of environment and
suffers a drastic change to another. This example is an
extreme case of the lack of caompatibility between the en-
vironments of the home and of the school. There are other
incompatibilities between home and school which are less
dramatic or visible but probably are as effective in pro-
ducing school dropouts.

The second implication involves influencing the fami-
ly behavior and though it could be considered far-fetched
here, I see no reason why it should nct be mentioned with
all customary warning.

Individual's tastes, attitudes and values can change.
The question is how and in how much time. Information
about the existence of germs, for instance, long ago modi-
fied many household practices. Publicity about the effects
of cigarrette smoking is having an impact. The advantages
of exercising and having certain diets are becaming better
known and are also succeeding in changing consumer's pre-
ferences. New eguilibrium positions in the consumer's be-
havior can result from much more than mere changes in in-
come levels and relative prices.

Parents, on the other hand, improvise in the art of
child rearing. 1In some schools, they might have learned
how to cook or how to do a number of household chores, in-
cluding changing diapers, but they are not taught how to
educate their children, especially how to make them effi-

cient investors in human capital. Historically established
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cultural values and a great deal of improvisation play
their roles through routine in some aspects and at ran-
dom in others.

The fact is that more seems to be known about child's
psychology and family education processes than parents are
aware of, even educated parents., Is it then reasonable to
think that social efforts to educate families on childrens'
education could pay off?

These possible implications, needless to say, must be
taken cautiously. Much more thought and (as usual) more
research is necessary. In any event, the relevance of the
subject in relation to the level of efficiency in which
resources are allocated in underdeveloped countries is be-

coming apparent.
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TABLE Al

MEANS AND STANDARD ERRORS (IN PARENTHESES) IN VARLABLES

_ASUNCION

Age Group Sex Sh - Ex N.
& - 9 M 1.77 7.20 13079 3.57
€1.37) €3.78) (11152) (1.56)

F 1.45 6.70 12911 3.28

{1.22) (3.76) {9902) (1.49%)

10- 13 M 4.60 5.63 13960 3.67
(1.85) (3.37) (22498) {1.85)

F L.54 6.11 12943 3.56

(1.51) {3.31) (l10551) (1.62)

14 - 17 M 7.66 6.32 15614 3.74
(2.30) {3.13) (14515) {1.85)

F 8.11 5.35 11692 3.71

(2.17) (3.28) (9815) (1.64)

18 - 21 M 9.09 6.17 134%0 3.50
(3.07) (3.89) {10352) {(1.860)

F 9.23 6.49 23315 3.74
(2.98) (3.54) (66530) {1.81)

62

60

75

70

64

65

82

54

65



TABLE A2

MEANS AND STANDARD ERRORS (IN PARENTHESES) IN VARIABLES

BARANQUILLA
%4e Group Sex sh SIll El N. N
6 - 9 M .95 5.22 29.83 4. 40 89
(.97) (3.12) {21.92) (1.97)
F 1.06 6.18 31.13 3.99 133
(1.42) (3.19) (21.77) (1.98)
10 - 13 M 3.38 5.73 30.26 4.21 119
(2.20) (3.48) (19.57) (1.98)
F 3.60 5.54 30.45 4.16 12¢€
(3.17) (3.23) €21.50) {(1.98)
14 - 17 M 5.88 5.87 20.62 4.56 93
(2.89) (3.23) €19.51) (2.2%)
F 6.23 5.40 29.32 6.21 93
(4.02) {(3.20) (22.55) (1.92)
18 - 21 M 8.26 5.83 32.90 3.95 42
{3.712) {(3.40) (22.18) (2.15%)
F 8.06 4.91 36.03 4.03 34
(5.43) (3.18) (27.43) (2.50)
FJ
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Age

10

14

18

TABLE A3

HMEANS AND STANDARD ERRORS (IN PARENTHESES) 1N VARITABLFS

Group

Sex

LIHA

1.1}13
(1.25)

1.17
(1.76)

o W
—r

4.33
(2.53)

T.74
(2.78)

6.08
(3.12)
10.44

9.94
(4.11)

6d

6.64
(3.88)

?.46
(4.52)
7.23
(3.90)

7.06
(&.39)

7.46
(4.29)

7.90
(3.94)
7.86
(4.10)

7.55
(4.31)

E
x

4306
(4432)

5772
(6416)
5365
(555%3)

5421
(56B5)

6439
(6200)

6704
(6567)

8037
(20974)

B&79
{22005)

.99
-86)

.09
.02)
.22
-95%)

.04
.94)

.98
-89)

.71
T4
.94
.82)

- 09
-10)

201

180

208

175

181

177

144

139



TABLE A4

MEANS AND STANDARD ERRORS (IN PARENTHESES) IN VARIABLES

Age Group Sexa
6 - ¢ M

F

10 - 113 H
F

14 - 17 M
F

18 - 21 M
¥

MARACAIRD

sh sn
1.60 3.73
{1.33) (3.06)
1.63 A.B7
(1.93) (2.49)
4.58 3.57
(2.30) (2.81)
&.56 1.84
(2.29) (2.76)
6.27 3.50
(2.69) {(2.680)
6.40 3. 34
(2.97) (2.99)
7.16 2.98
(3.%0) {2.70)
6.66 3,64
(h.39) (2.98)

65

106.95
{(69.04)

120.67
(115.87)

1l16.00
(90.67}

120.64
(72.17)

112.74
{(65.04)

122.85
(107.63)

1644.97
(127.64)

123.12
(83.66)

3.62
(1.03)

3.39
{(1.02)

3.55
(1.11)

.77
(1.1%)

3.61
(1.38)

3.77
{(1.31}

h.24
(1.34}

4.04
(1.42)

185

217

226

169

168

176

127

107



REGRESS ION COEFFICIENTS AN T-VALUVEE (IN PARENTHEESELES

TABLE AC

The coefficeints and standarc errcr cof E o were
mult:plied by lt‘. The Cconstart terr" 1& Iepre-
sented by r_. N 1f the numper of childrer. &’
is adjusted for deagrees of freedor. Tests are
one~talles.

. Sigrnificart at 10t or less

*= faerifaicart st 5% or less
ssr Eagnificant at 1V or less
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TABLE AL

REGREESSION COEFFICEINTE AND T-VALUES [IN FARENTHESLE,

BARRANCQUILLA
gggtl bex sm :a Ns 8o K ¥ F;vei;
& - % M .0 Ll -.11 B LER] k] 12.1€+*~_ 3.
(2.12) 3.3 (-2.84} {2.5%)
F L LQp2ees - .01 I 133 4. )20 2.
2.0 (3.9 1= 3, (.E4
8 -1} » A)uen LA -.13%" X iCs JE_ETme B
£7.56. (2,150 4-2.1%) (1.5¢,
F LA LQ2**r - DE .= 12% 11.24&***.2.
(2.%5] [¢.64} (-.93 12.4c.
1 -1 M L3pwws L03mes  _ jpevr  1.30mer 135 43,40 O
5. 74 (3.%2 1<2.%1} 1-2.%1"
F 2. Qe Y - L 1.0 12¢€ €9 .19 &
(6.20} (4.97) 1-1.85%; 14,34
12 =11 Ld AR R JOETYE A 1l ETmee 11% EE PR
4.93, 4 11 (-1.¢F t3e
¥ L grene Dewn .. 2%emn Y. gzeanm l.s 43,98 === .
(R (é.0. i-3. - ’
14 =17 M L3y ,pLers -, 29="" LT iees g5 25 4 4
[ B [ Pl (-2.6% 15,17,
F LAl P R - 3Tese 4. TAre L3 .l
15.27% (.66 (=3.3, eI
1€ -1% W L2960 LoTeme - 14 1.97eae €% 14. 77w 4,
{2.90 3.7 {=1.0%; (4.8 o
[ 3 2§ R OLLR) -, ga=- 5.lase L Z1.EE"=" °©
fa.70, 5.4} 1=2.07, 13-
1 -21 Ld R L .OEew -.02 I poeaer L% TLBEmem b
(2.63) (2.3121 (-.13, (2.k%,
F -1 O -, 33 4.13 34 iq. Cg= .71
[3.34, (4.20C) {(=2.31 1 14.20)
20 =23 ] -y A 05 ~. 78" E£_B2v=>» 4 11 . €9 ¢ g
(2.2B} {2.24) [=2.5%%; 13.Cc1
F R rLL .06 -. 24 L.fthees v TLEEvE. -
(l.95 (2.1%: {=l.c™ {3.54,

NOTE: The coefficeants and standard error cf E_were
multiplied by 10‘. The CONStart term is repre-
santed by b,. N is the number of childrer. F2

is adjusted for degrees ©f fresdor. Tests sre one-

tailed.
. Bignificant at 100 or less
. Significant at 5% or less

aus Eignificant at 1% Or less



TABLE A7

REGRESSION COEFFICEINTS AND T-VALUES (IN FARENTHESES.
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