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I. SUMMARY

To what extent are schools effective in promoting learning in the
developing countries? Ten years ago, this question would not have occurred
to most educational observers. They were concerned mainly with increasing
the supply of school places or improving the quality of educational inputs.
Now this question is the one most frequently asked by an increasing number
of educators, parents, and planners.

The major reason that doubt has arisen is the result of recent
research on education in both developed and developing countries. On the
other hand, the research has shown that schooling is not as effective in
promoting learning as measured by achievement tests as educators had assumed.
Moreover, the significance of traditional factors, such as class size,
teacher training, and unit costs per student, had been overestimated. In
many countries, no relationship could be established between these school
variables and how much students tended to learn as measured on achievement
tests. On the other hand, other factors, including parental behavior,
nutrition, students' personality, and chance, were more significant than
previously assumed.

Some controversy surrounds the recent research, partly because it
contradicts what some observers would like to believe is happening in the

schools, and partly because others have not read and understood the studies
they are talking about. All observers have their biases, expecially those
whose lives have been committed to schooling.

While the author has read the major studies of the literature and
has contributed his own (with inconsistent results), the judgement formed
from his experience is only one factor in shaping the findings reported here.

This study, to mimimize observers' biases, draws heavily on reviews made by
other authors whose politics and disciplines vary. To avoid distortion of
their position, we cite extracts from their reviews, and studies, especially
the recent international efforts. In fact, we were surprised to find such
a high degree of agreement among the varied sources.

The paper is organized into five major sections:

(1) An introduction suggesting the relationships between
educational research and policy, as well as the scope and limitations of the
review;

(2) A review of the methods and findings from five different
approaches to the same question of school achievement;

(3) International comparisons of cognitive achievement, based on
studies that have just been published;
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(4) Two central policy questions for planners concerned with poverty
and social inequality, namely: I

(a) how to reduce cognitive inequality among individuals, and;

(b) how to reduce the Lnequality in the years of school
that individuals attain;

(5) A final section dealing with the limitations of the available
research and how it can be interpreted for policy decisions,

Introduction

In most developing countries, the educational research on the
effectiveness of schools in promoting learning is only beginning.
Furthermore, quantitative research on other education questions has received
even less attention. Of the developed countries, the United States has the
best data, but good data are also available for several European countries,
especially Great Britain. A recent study that compares European, American,
and developing countries is discussed in detail in Section V. The better
European studies are consistent with the results obtained in the United
States. Because our depth of understanding of the learning process is much
clearer with the American data, we concentrate our review on the American
data.

Why should we first focus our review on American data, when our concern
is developing countries? How legitimate is drawing cross-national conclusions?
Our objective in educational research, as it is with research in agriculture
and other sectors, is for the developing countries to draw the optimal benefits
from research that is already done, thereby enabling them to reduce their future
research expenditures. The basic assumption is that: there is more variation
within a country than across countries in how and why individuals learn. Theze
is significant supporting evidence for this assumption f:-om such research as
the comparative study of cognitive achievement mentioned above, and studies
of child psychology and adult mental health. If the assumption is true, then
much of the educational research in developed countries is relevant for the -
developing countries. The tendency toward universality of learning phenomena
is comparable to the universality of economic phenomena.

Types of Educational Research

(1) The input-output, or production-function, approach is only one of
five different types of educational research; nevertheless, it is the one that
has received the most publicity in the past several years. This approach
measures the effects of different school expenditures on test scores. It
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first received major p&tliic attention in the United Kingdom in 1965 with the

publication of the Plowden Report (Central Advisory Council, 1965), then'in

1966 in the United States with the publication of the Coleman Report, and

finally in developing countries in 1973 and 1974 with the publication of the

twenty-three-country study under the auspices of the International Association

for the Evaluation of Educational Achievement (IEA) (e.g., Thomdine, 1973).

(2) Process research concentrates on analysis of classroom behavior by

focusing on student-teacher interaction.

(3) Organizational research focuses on schools as educational organizations

that have to satisfy multiple goals and demands from various constituencies.

The basic question is how to make the schools more innovative, adaptive, and

flexible as social demands increase and as the composition of the student body

changes. In the organizational studies, the outputs are measured by
innovativeness and responsiveness, while the inputs focus on the rules of

ttie school, incentives, procedures, and leverage.

(4) Rather than examine the effect of any particular intervention, as
the input-output studies do, evaluation studies ask whether large-scale
intervention in the schooling process has had an effect in general. These

studies, in contrast to the input-output studies, increase the amount of
resources devoted tG each child and then measure the effect on student

achievement.

(5) The experiential approach describes the way that the experience of

schooling affects the student in relation to himself, his peers, authority,
and social institutions. The measure of the experience is not educational
outcome, as indicated by achievement tests, but rather the effect of the
school experience on people's lives, both while they are students and

afterwards.

(6) A final dimension of the research on schooling and learning focuses
on the non-cognitive outcomes of schooling. This review is shaped by available
literature concentrating on schooling in relation to achievement test scores.
Because we have defined learning as that learning which is measured by cognitive
achievement tests, we cannot dwell on the subject of non-cognitive learning.
Yet it is increasingly believed that the non-cognitive outcomes of schooling--

the changes in student behavior that are not measured by the achievement
tests--are more important in terms of lifetime earnings, productivity, and
satisfaction than the cognitive outcomes of schocling. Therefore, we cannot
bypass an essential dimension of learning and must look at the literature that
relates school inputs to personality development in children of such traits
as discipline, persistence, flexibility, and creativity.

The combined data for each of these types of studies is reviewed in

the limited space of twenty pages, and represents a summary of more than five
hundred pieces of research done over the last twenty years in the United States
alone.
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Inational Comarons

There were four developing countries among twenty-three nations that
were tested for scho)ol achicvement. These included Chile, India, Iran and
Israel.

(1) The level of reading comprehension of both ten-year-olds and fourteen-
year-olds in developing countries was surprisingly low. Significant numbers of
even the fourteen-year-olds had to be considered semiliterate. They did not
approach being able to read and understand national newspapers. This is a very
disappointing finding since the majority of students who get any education at
all in developing countries do not stay in school past the age of twelve or
fourteen.

(2) The data provide interesting information on the value of automatic
promotion of students from one year to the next. 1/ In the United States,
where mass education is most extensive and automatic promotion virtually
universal, the top 9 per cent of the students did better than their peers
in all other countries. Thus, opening education to the mass oE the population
did not seem to affect the quality of the best students. Conversely, systems
that w-ere highly selective and promoted only a tiny number of upper-income,
high-IQ students appear to pay a high price in terms of lost talent and social
dislocation. In 'ermany, for example, only one percent of children from lower-
income homes were found in school at the age of 18 whereas there were fourteen
times as many in the United States.

(3) The test of science achievement indicates that boys show a greater-
interest in science than girls and also perform better on the science tests.
These differences exist across all countries, and the differences increase as
the students grow older. Since there is no difference in IQ between the boys
and girls, it is socialization which has oriented girls away from science; thus
a significant pool of talent is lost that could be used for- increasing the
number of scientists. This is particularly iron in the poorer countries that
have such an undersupply of scientists, both for teaching and application.

(4) The input-output studies of achievement within countries provide
results that are consistent with findings in the United States and England.
School variables, like the t-rpe of school, the teacher's experience, and school
equipment, with several important exceptions, tended not be be significant in
predicting achievement test scores. The home background of the student, which
includec' father's and mother's education, father's occupation, number of books
in the home, and the size of the family, was significant.

The major distinction between the IEA study and the earlier input-
output studies was that the IEA study tested a greater range of cognitive
abilities: for example, English as a foreign language and science. The

1! The consequence of automatic promotion is that students who are terminat-
ting the last year of secondary school have lower mean IQs and social-
economic status chan do students in countries where automatic promotion
is not carried out.
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previous studies had concentrated on reading comprehension, since reading
comprehension scores tend to correlate highly with other scores of cognitive
achievement. The exception noted above and the major distinction between the
previous studies and the IEA studies were that science, and both French and
English as a foreign language, tended to be significantly related to amount of
schooling and learning conditions. Why should these differences between
learning conditions be more importnat for science, French, and English than
for reading comprehension, literature, and civics? Is it that the first three
are more school-oriented in that specialized knowledge is being learned where
there exists little knowledge in the home and therefore little backing? Or is
it that reading comprehension is not systematically taught in schools once
decoding and the mechanics of reading have beea accomplished? The answers are
not clear.

Finxdig

In considering the following conclusions one should have the
limitations of the research clearly in mind. These limitations are discussed
both in the review of the individual types of studies and in Section VI,
"Limitations of Available Research."

(1) The first major implication of the educational research is that
research has not identified a variant of the existing system that is consistently
related to students' educational outcomes. (A "variant" of the system is used
to describe the broad range of alternative education practices, which includes
changes in school resources, processes, organizations, and aggregate levels
of funding.) It is important to emphasize that this conclusion does not suggest
that nothing makes a difference, or that nothing would improve student
achievement. Rather, we are saying that the research has found nothing that
consistently and unambiguously makes a difference in student cognitive outcomes.
The literature contains numerous examples of educational practices that seem
to have affected student outcomes significantly. The problem is that there
are invariably other studies, similar in approach and method, that find the
same educational practice to be ineffective. And we have no clear idea of why
a practice seems to be effective in one case and is apparently ineffective in
another.

We also should emphasize that we are not saying that school does not
affect student outcomes. We have little knowledge of what student outcomes
would be were students not to attend school at all. They might be better off
over their lifetimes, or they might be worse off, if they were to skip some
or all formal schooling. People who have learned outside of school have not
been sufficiently studied to yield any generalizations.

It is important to emphasize that the educational practices for which
school systems have traditionally been willing to pay a premium do not appear
to make a major difference in student outcomes. Teachers' experience and
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teachers' advance degrees, the two basic factors that determine salary, are
not closely related to student achievement. Reduction in class size seems
not to be related to student outcomes.

(2) Increasing expenditure on traditional educational practices is not
likely to improve educational outcomes substantially.

(3) There seem to be opportunities for significant reduction or redirection
of educational expenditure without deterioration in educational outcomes. As
we have suggested above, none of the variants of the existing educational system
seem to improve educational outcomes consistently. A corollary of this is
that few variants have been shown to lead to significantly worse outcomes;
If these variants are not all equally expensive, then choosing the least
expensive provides opportunities to redirect and even reduce costs without
reducing effectiveness. We should note that while educational research has
concentrated on effectiveness studies, there have been very few cost-effectiveness
studies.

(4) The smaller the school system, the more innovative, responsive, and
adaptive the schools are to educational and social needs. The larger the
school system, in terms of the number of schools, teachers, administrators, and
so forth, the more reform depends upon exogenous shocks to the school system.

(5) Educational research is seriously deficient in terms of the size,
scope, and focus of the research efforts, and in the integration of research
results for policy decisions. In comparison with other major economic sectors,
the amount of research activity devoted to educational problems is surprisingly
small. In the United States alone, the amount of resources allocated to
agricultural research and development is more than four times as much, and
to health research thirteen times as much, as education receives.

(6) The educational research tentatively suggests that improvement in
student outcomes, both cognitive and non-cognitive, may require sweeping
changes in the organization, structure, and conduct of educational experiences.
This inference follows from the first four conclusions we have cited above, as
well as from the testimony of the experiential approach.

I fr

(1) To Reduc ta . To what extent could you equalize
the cognitive ability across individuals if various inputs were equalized in
the United States? This simulation approach to a basic policy question
produced several interesting results: 1 /

1/ Cited from Jencks et al, (pp. 109, 110, 1972).
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(a) If we could equalize everyone's genes, inequality in test scores
would probably fall by 33 to 50 percent (equalizing genes would still have
little effect on equalizing lifetime earnings);

(b) If we could equalize everyone's total environment, test score
inequality would fall by 25 to 50 percent;

(c) If we merely equalize everyone 's economic status, test score
inequality would fall by 6 percent or less;

(d) Equalizing the amount of schooling people get might reduce
cognitive inequality among adults by 5 to 15 percent;

(e) Equalizing the quality of elementary schools would reduce
cognitive inequality by 5 percent or less;

(f) Equalizing the quality of high schools would reduce cognitive
inequality by one percent or less;

(g) Eliminating racial and social segregation in schools might
reduce the test score gap between rich and poor children by 10 to 20 percent;

(h) Additional school expenditures are unlikely to increase
achievement, and redistributing resources will not reduce test score
inequality.

The achievement test data suggest that most differences in adult
test scores are due to factors that schools do not control. It does not follow,
however, that schools could not equalize people's test scores if they tried.
They probably could. If, for example, it was decided that everyone's reading
scores should approximate the current U.S. average, we would provide only one
or two years of schooling to very bright youngsters, six years to youngsters
who are a bit above average, twelve years to those who are a bit below average,
and eighteen or more to the very slow learners. This would probably greatly
reduce the inequality of reading scores.

This fact about the effect of differential amounts of schooling has
implications for "equality of educational opportunity." Usually, equality of
opportunity implies that everyone should get as much schooling as he or she
wants. As the above example has suggested, equal opportunity in this sense
would guarantee unequal results.

While many observers would reject the idea that schools should try
to eliminate all variation in cognitive skill, it does not follow that schools
need to accept the present degree of cognitive inequality as inevitable. If
people's cognitive skills are far below national norms, they are likely to be
at a significant disadvantage, not only economically, but socially and
psychologically as well.
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(2) To Reduce I ality in Schooli gAttainment. The research suggests

that schools have rather modest effects on the degree of cognitive and
non-cognitive inequality among adults. Most people find this argument difficult

to accept, since highly educated people differ from uneducated people in many

important ways. Most people assume that schools cause many of these differences.

The research suggests, however, that people who stay in school and attend college

would differ from people who drop out even if they all had exactly the same

amount of schooling. The literature suggests that schools, including universities,

serve primarily as selection and certification agencies whose job is to measure

and label people, and only secondarily as socialization agencies whose job is

to change people. The implication is that schools serve primarily to legitimate

inequality, not to create it.
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II. INTRODUCTION

How Effective I Schoolngin Promoting Learing

A Review of the Research

To what extent are schools effective in promoting learning in
developing countries? Ten years ago this question would not have occurred
to most educational observers who were concerned with increasing the supply
of school places or improving the quality of the educational inputs. Now,
it is one of the questions most frequently asked at international conferences
and ministerial meetings when future investmert in education is discussed.

The results of recent research on education in both developed and
developing countries have made this' question very important for developing
countries. The research has shown that schooling is not as effective in
promoting learning as we had assumed. Other factors, including parental
behavior, nutrition, students' personality, and chance, were more significant
than previously assumed.

The purpose of this paper is to explore the research results that
relate schooling to learning--a concept we will narrow to cognitive achievement.
Although the recent research provides new insight into the relation between
schooling and earnings, labor productivity, job promotion, and worker satisfaction,
these relationships are outside the scope of this discussion.

The breadth and depth of the data for such a review vary significantly
between developed and developing countries. While the richest data exist for
several of the developed countries, some data are available for developing
countries; but less than a dozen developing countries have useful data on the
question of schooling and cognitive achievement.

The approach of this review is not the classical one of reviewing and
categorizing the individual research studies. Instead, we have abstracted
portions of the major reviews of the literature that had followed classical
methods. In addition, we provide a review of several major studies made since
the reviews were published. The major reviews are of the United States research,
and the recent studies provide international comparative insight.

Overview of the Research Literature

In most developing countries the research on the relationship of
schooling and learning is only beginning. Furthermore, quantitative research
on other educational questions has received even less attention. Of the
developed countries, the United States has the best data. Good data are
also available for several European countries, especially Great Britain,
but the European studies have not been examined by previous reviewers, and,
with several exceptions, are thus excluded from this paper.
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Why should we first focus our review of educational research on the
United States, when our concern is the developing countries? The legitimady
of cross-national research is a sufficiently important and difficult subject
to warrant separate discussion. Our objective in education, as it is in
agriculture and other sectors, is for the developing countries to draw the
optimal benefits from research that is already done, thereby enabling them to
reduce their future research expenditures and to increase their effectiveness.
The basic assumption is that there is more variation within a country than
across countries in how and why individuals learn. The assumption is supported
by significant evidence: for example, by cross-national surveys of cognitive
achievement, and studies of child psychology and adult mental health, including
work on low-income groups, as we will discuss in Section V. If this assumption
is true, then much of the educational research in developed countries is
relevant for the develop:'ng countries. The tendency toward universality of
learning phenomena is comparable to the universality of economic phenomena.

Educational research has not been well funded in either developed or
developing countries. Lack of research is a major reason why there are so few
nationwide productivity gains in reading comprehension or science achievement.
While the importance of agricultural research is well recognized for its
contribution to productivity increments and is systematically funded in most
developing countries, educational research is not. 1/

Education Research and Educatioal Policy_ 2/

While a considerable literature on educational effectiveness had
existed, and new results were constantly being published, it was not until 1972
that many policy-makers in the United States and elsewhere became aware of it
with the publishing of the research review by Christopher Jencks and his Harvard
colleagues entitled Iequalit A Reassessment of the Effect of Famil and
Schooling in America. A second review with a narrower focus, by Harvey Averch,
John Pincus, and their colleagues at the Rand Corporation was completed earlier

1/ Even in developed countries, educational research has been under-funded
compared to research in other sectors. In the United States between the
period 1953 to 1973, government expenditures on research among sectors
was: $1 billion for education, $7 billion for agriculture, and $14
billion for health. For the United States, a direct relationship exists
between research expenditure by crop and the increase in average national
yields over time.

2/ The following sections of the paper draw heavily on the work of Averch,
et c,t 1972, pp. 1-15, including passages that are cited in full with
only minor editing.



in the same year and reached similar conclusions. Comparable published reviews
of the literature do not exist for Europe or the developing countries. 1/ While
the Report of the Edgar Fpure Commission, sponsored by UNESCO, discusses
education in both the rich and poor countries, a review of the quantitative
research is virtually absent. 2/ Research on the developing countries has not
yet enjoyed a synthesis similar to the recent ones in the United States, because
the quality of the research is often poor and the studies few.

Four reasons help explain why educational research only recently
began to have an impact on educational policy. First, there are many diverse
streams of educational research. In terms of traditional disciplines, research
on educational effectiveness appears in economics, political science, psychology,
and sociology, as well as in education. Researchers have tended to vfollow
relatively narrow, intradisciplinary paths. There have been few attempts to
connect these paths; tor is there a good map for any given path. Policy-maker
and researcher alike, therefore, have found it difficult to draw policy
implications from these various disciplines.

Secondly, the sheer magnitude of the literature on educational
effectiveness makes it difficult to keep up to date on the research being
conducted in any one field, let alone to keep up with what is being produced
across the entire range of educational research. More than 2,000 studies are
published per annum in the United States.

Thirdly, educational research has seldom been explicitly
policy-oriented. A considerable volume of research has been aimed at
increasing understanding of how and why learning takes place. But the
research design has rarely acknowledged the needs of decision-making.

Fourthly, the synthesis of research findings contains contradictory
findings. The policy-maker thus finds himself constantly basing his decisions
on controversial and disputed research results.

The Averch group determined for each research effort whether the
study was internally valid (did the researcher pursue proper methods for the
questions he addressed?). If it was valid, the group asked whether the
results were credible in the light of accumulated knowledge (were the
findings consistent with those of other studies in the area?).

The credibility, or external validity, of the research findings is
as important as the proper methodology, or internal validity, of the research
project. There is always some chance that a particular variable or set of
variables that appears to have a significant effect upon achievement is in

I/ For an unpublished review of the achievement literature of developing
countries see Alexander and Simmons (1974).

2/ For a review of the Faure Report, see Simmons (1973).
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fact unrelated to educational outcome. For example, shorter students are
bigher achievers. For this reason, educational policy decisions cannot rely
on only one study. Whether studies say anything about actual educational
outcommes depends, then, on results that appear consistently throughout a
number of studies. If an educational resource or procedure shows up as
significant in a number of well-designed studies, then we should be able to
state with considerable confidence that this resource or procedure should
be seriously considered by policy-makers.

An examination of credibility serves three distinct purposes. First,
it provides a way of summarizing numerous disparate studies. Secondly, it
addresses the question of what should be believed in the face of inconsistent
or conflicting results. Essentially, we resolve such conflicts by "adding up"
'he evidence on each side of a dispute. Thirdly, consideration of external
validity enables us to deal with the avalanche of research results. No review,
Averch and Jencks included, could possibly consider every study since some are
unpublished and inaccessible. But if a large number of internally valid studies
yield consistent results, then one can be fairly sure that the omission of one
study would not have changed one's conclusions substantively. This does not
mean that a new theory and evidence could not significantly change the
conclusions: the history of scientific investigation suggests this is a
possibility. But any drastic rewriting of conclusions would imply a
significant change in either how children learn or how learning is measured.

None of the many ways of synthesizing evidence from dissimilar
studies 1/ is entirely satisfactory. In the Averch review of the literature,
each study can be considered as a witness presenting testimony. The test of
internal validity can be compared to cross-examination. Inter-study consistencv
is determined subjectively, judgment being based upon the accumulated evidence
presented by many diverse research reports. The Averch group counted the
number of studies in which an independent variable was examined and calculated
the probability of significance, but they did not simply weight each study
equally. Rather, they were more persuaded by studies that used larger samples
or more replications, better designs, a greater number of controls for
intervening variables, or more accurate measures of the variables in question.

The Scope and Limitation of the A

An education system has many functions and outputs. Some outputs
relate directly to the student, others hardly involve him at i11. For example,
the school system must interact with the community and must provide a number
of outcomes relevant to the community. In doing so, the school may sometimes
act in ways that seem to operate against outcomes desired by the student. For
example, the community may need mechanics but the student's abilities might

1/ See Light and Smith (1971) for a discussion of this problem.
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not be mechanical and he or she might prefer office work. The school also
has a political role and must provide outcomes that allow it to compete within
a political system for power, money, and position. Whatever importance one
assigns to political and social functions, it seems that they are not the
school's primary objective, which is to educate students. The review focuses
on research into the determinants of student learning.

What exactly does student learning mean? The easiest and perhaps the
first definition ftat comes to mind is to interpret learning as the acquisiton
of knowledge and cognitive skills. In practice, this has mainly been narrowed
by using standardized tests for measuring retention of specific subject matter;
higher cognitive processes (abstract reasoning, problem solving, and creative
thinking, among others) are seldom measured (Klein, 1971). Teacher grades and
essay examinations are sometimes used as measures of broad cognitive abilities,
but these measures are extremely unreliable. Along with the general failure
to measure cognitive achievement adequately, there is an almost total failure
to evaluate and identify "non-cognitive achievement." 1/ Thus, of the many and
diverse kinds of behavior that students learn, like discipline, creativity, and
cooperation, most are not measured by standardized and popular tests.

By and large, researchers have not employed broad measures of student
learning, nor have they resolved the important problem of the priorities among
educational outcomes. One does find, however, that many of these same
researchers who have not been able to resolve this problem analytically,
nevertheless frequently discuss the importance of priorities and individual
differences in priorities. It is becoming increasingly clear that different
educational objectives and values exist as well as individual differences in
types and levels of ability. We must, therefore, realize that research based.
on limited measures, and accounting for relatively few objectives, cannot lead
to conclusive generalizations about educational outcome.

Although implicit criteria aIe inevitable whenever effectiveness is
discussed, the Averch review avoided any explicit discussion of the aims of
education, for two reasons. First, a study of the aims of education was not
part of their ch.arter. Secondly, the Averch group is reticent to address the
aims of education because the researcher is no more competent to solve thvese
issues than is any other citizen. The question is one of values. Nonetheless,
certain issues are necessarily raised:

(1) To what extent should education be an agent of social reform as
compared with a forzie for social stability?

1/ This expression is employed here because it is gaining use in the educational
literature. Actually, however, it would be more accurate to talk about
"inon-cogniti->t ztAh, -ther than "Vahievcm2nt," bt dcb.ate over terms
seems relatively unproductive so long as it is generally understood what
the term "non-cognitive achievement" means. In particular, in
"non-cognitive achievement," we include the concepts traditionally
described by the term "affective domain." For a review of the literature
that does identify "non-cognitive achievement," see Gintis (1971).
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(2) To what extent should education be oriented toward vocations, to
personal development, to the pursuit of knowledge, to screening people by,
ability categories?

These issues are inseparable in the consideration of any educational
policy.
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III. TYPES OF EDUCATIONAL RESEARCH

Methods and Findings

The Inpt-Outut Aproach

Method. Input-output studies are distinguished by a view of the
educational process that holds that a student's educational outcome (defined
as cognitive achievement) is determined by: (0) the amount of resources that
his school makes available to him; (2) the personal, family and community
characteristics that influence his learning -- typically grouped under the term
"background factors"; and (3) the influences of his peers. This approach views
the school in which the student is enrolled as affecting his outcome only to
the extent that the school serves as the channel through which resources flow
to him. It neglects, in particular, the structure and organization of the
school and classroom.

The educational "production function" is a formal representation of
the relationship between school resources and background factors on one hand,
and student outcomes on the other. It is commonly expressed in the form of
an equation:

O = g(rl, ..., rn, fi,..., fm, pl,...,pk)

in which there are assumed to be n relevant school resources, m
relevant background factors, k relevant peer-group influences, 1/
and in which

O = a student's output (e.g., his score on a standardized
achievement test);

rl,..., rn = the amounts of school resources 1 through n, respectively,
that he received (e.g., resource 1 might be the ability of his teacher,
resource 2 the size of his class, and so on);

f1,..., fm = the amounts of background factors 1 through m,
respectively, that the student has been exposed to (e.g., fl
might denote his family's income, f2 his father's occupation,
and so on);

p1,... pk = the amouats of peer-group influences 1 through k,
respectively, that the student has been exposed to (e.g., p1
might denote the proportion of his classmantes that intend to
go to college, p2 the proportion of his classmates that are
members of minoriLy groups, and so on).

1/ Some researchers prefer the term "student body effects."
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The educational production function is expressed irn this most general
form in the above equation, which merely states that for any particular student,
described in terms of his background factors, the amounts of school resources
he receives and the influences of his peers determine his outcome. In order
to make a quantitative estimation of the impact of any particular resource
upon outcomes, the precise relationship between inputs--resources, factors,
and peer-group influences--and outcomes must be specified. Conceptually, any
one of an infinitely large set of possible relationships can be specified.
In practice, however, only one functional form--the linear one--has thus far
been employed in educational production-function studies. But this is more
a reflection of the limitations of current statistical techniques than the
result of any consenus about the underlying nature of the educational process.

The objective of the research is to estimate coefficients for
independent variables. If we knew-these values, we could predict the impact
of providinp students with more or less of any particular school resource.
This would allow us to determine whether increasing (or decreasing) the amount
of any one school resource would affect students' outcomes more or less than
increasing (or decreasing) the amount of any other school input. Taking
account of the relative prices of the various school resources, we could then
determine how much of each school resource should be purchased to attain any
particular goal for student outcomes at minimum cost. In short, we could
formulate optimal educational policies. 1/ However, the costs of obtaining
school resources have not yet been incorporated into empirical analyses.
Estimates of educational production functions--the topic to which we devote
the remainder of this section--are only the first step toward an educational
policy.

Multiple regression analysis is used to estimate the values of the
coefficients for the parameters in the equation above. Details of the technique
can be found in any statistics text. 2/ A multiple regression analysis provides
for tests of the "significance" of the empirical results. These are formal
measures of the accuracy of the results in the sense that they indicate how
much confidence can be placed in them. In educational production-function
studies the analyst is typically concerned with identifying resources or
factors that affect student outcomes. He is concerned with identifying
inputs where coefficients have non-zero values. To say that the coefficient
of a variable is significant means that the test of significance indicates
a small probability that that particular coefficient is zero; just how small
is referred to as the significance level.

1/ The role of resource prices in the formation of educational policy is
often overlooked. Even those researchers who recognize the importance
of resource prices in their theoretical discussions do not introduce them
into their empirical analyses. But school resources are not free and
school systems do not have unlimited budgets. Consequently, the important
questions from the viewpoint of the educational policy-maker are not: How
much does resource 1 contribute to student outcomes? and, so on. Rather,
educational policy-makers must ask: How much of resource! 1 should be
purchased? and so on. For a discussion of this issue s.2 Cain and Watts
(1968).

2/ See, for example, Wonnacott and Wonnacot:t (1970).
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The basic assumption underlying all studies in the input-outputapproach is that the production function is an equally accurate description ofthe educational process for all students, or at least for some identifiablesubgroup of students. In other words, the unit contribution of any givenresource, factor, or influence to student outcome is assumed to beapproximately the same for all, or some subgroup of, students. This assumptionimplies that if any particular resource or factor does have a significantimpact on student outcomes, the coefficient of that resource or factor shouldbe significant in any study that examines it. Otherwise, every student mustbe different or respond differently to the same resources.

There is always some possibility that a variable that appears tohave a significant impact upon student outcomes may, in fact, be unrelatedto outcome. Therefore educational policy cannot be based on the results ofany one study. The basic assumption of production-function analysis reinforcesthis point. We do not emphasize the results yielded by any one study. Rather,our primary concern is to identify results that consistently appear throughouta number of studies.

F Overall, the input-output studies provide very littleevidence that school resources in general, even in developing countries, 1/have a powerful impact upon student outcomes. When we examine the resultsacross studies we find that school resources are not consistently important.The particular resources that seem to be significant in one study do notprove to be significant in' other studies that include the same resources inthe analysis.

Backgrcund factors, on the other hand, are always important. Instudy after study a student's background has a strong influence on hiseducational outcome. Furthermore, the results are consistent across studies.The socioeconomic status of a student's family--his parents' income, education,and occupation--invariably prove to be significant predictors of his educationaloutcome.

The role of peer-group influence is more complex. There is goodreason to believe that these variables are, in reality, measures of a student'sbackground or t-he selection procedures used by the schools. On balance, thereis little evidence that a student's classmates exercise a strong, independentinfluence on his educational outcome.

The results from the input-output approach do not mean that schoolresources fail, actually or potentially, to affect student outcomes. We
1/ For a review of these and other developing country studies, see Alexanderand Simmons (1974). For a full analysis of each of the relevant studies,see Averch et al. (1972), and Jencks et al. (1972). Examples of thesestudies are Mollen and Melville (1956), Thomas (1962), Coleman (1966),Katzman (1968). See Averch, Appendix A (1972), for the comparativeresults of these other studies. For European input-output results seePlowden (1965), Husen (1967) and IEA (1973). For examples from developingcountries: Tunisia, Simmons (1972); Israel, Ortar (1967); India, Chopra(1967); and Puerto Rico, Farquhvar and Christensen (1968).
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sinmply observe that so far these studies have failed to show that school

resources do affect student outcomes. In particular, the studies do not show

what would happen if the educational system received a massive increase or

decrease in resources.

Thie Process proach

Method. The approach of the psychologist focuses on a very

different aspect of education. Resources are taken as given or predetermined.

What matters here are the processes applied to students and the interactions
between teachers and students. For example, research may concentrate on the

relation between teaching style and student achievement, or on the effect of

grouping on achievement.

The review of research covers studies of the educational process

undertaken in the classroom as well as studies made in the psychological

laboratory that appear to have relevance for the educational process.

Laboratory and classroom studies are distinguished in this report not so

much on the basis of where the study took place as on the basis of the study

objectives, the learning tasks, and the kinds of outcome measures. Classroom

studies involve meaningful teaching activities and have the objective of

improving our understanding of education in the classroom. Some measure of

educational outcome is generally used (achievement tests, grades, and teacher

or supervisor ratings). Laboratory studies generally have more theoretical

objectives, such as advancing knowledge about psychological phenomena, testing

theory, or investigating empirical relationships between psychological variables.

Measures of outcome in laboratory studies are varied and difficult to

summarize; they are, however, generally based on the learning or retention of

well-defined and highly specific responses. The experimentalist is not primarily

concerned with the amount learned but with the way in which the learning takes

place and the factors that affect learning or retention. For example, an

experimenter might present both auditory and visual stimuli in pairs to children
to investigate the different effects of each type of stimulus on learning and

retention. The stimulus pairs are presented to each child until he can recall

without error the second stimulus in each pair upon presentation of only the

first. The measure of learning is the number of presentations necessary before

the child has learned the list of stimulus pairs without error. This measure

is studied across age groups to determine whether age-related differences exist

in the learning of visual or auditory stimuli.

The reader should realize at the outset that classroom and laboratory

studies differ greatly in their objectives and approaches. Classroom studies

have not generally produced highly definitive results. Laboratory studies,

however, have produced many significant and consistent results, but their

relevance for classroom learning is often not clear.

Findings. We have divided the results into two parts: those derived

from studies of operating classrooms and those derived from the laboratory. For
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each set of results, we indicate the focus, the questions being asked, and theanswers to the questions. 1/

Looking first at the classroom studies, we find the following:

(1) The research on teaching approaches, teacher differences, classsize, and the like shows no consistent effect on student achievement, asmeasured by standardized cognitive tests.

'?) Work on instructional methods suggests no difference in
effectiveness among methods; no innovative method currently appears better thanconventional methods. In other words, in terms of differences in achievement,
conventional methods appear as effectiv:e as, say, teaching by television,
although the latter enables one to reach far greater numbers of students.

We consider the following results from the laboratory studies to beparticularly interesting and important:

(1) Work on the presentation of material suggests that it is not somuch the medium of instruction that is important as its sequencing and
organization. There seem to be interaction effects; individual methods ofpresentation appear superior for some students, but it is still hard to matchstudent characteristics, tasks, and type of instruction.

(2) The work on concept attainment, retention, and learning rewardsprovides a number of positive findings, but the tasks in the laboratory are sounlike classroom learning that there is a difficult problem of translation.
For example, the more meaningful the material, the faster it is learned and themore it is retained. But the definition of "meaningful" is a laboratory one,relating, say, to the difference between nonsense sentences or syllables andthose that make sense.

(3) What are termed interaction effects seem to exist among varioustypes of personality, methods of reward, ability to grasp meaningful material,and so on; but these interactions have not yet been studied in detail.

In sum, the process approach has not identified the very specific
student relations involved in learning and education. There seem to beinteractions between students and teachers, between students and methods,
between teachers and methods, and (most complex of all) among students,
teachers, and methods. The complex three-way interactions have not yet beenstudied carefully.

The Organizational rppoach

The work on educational organizations views schools as institutions
that have to satisfy multiple goals and demands from internal bureaucracies,

1/ For examples of the studies see Rosenshine and Furst (1971), Getzel
and Jackson (1963), Rosenthal and Jackson (1968), and Westbury (1970).
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from the community, from parents, and from students. The allocation of

resources and the choice of processes in schools are seen not as the result

of a rational decision-making procedure but as the outcome of history, of

interactions with constituents and with government, and of simple trial and

error.

The focus on the output side is on determinants of innovativeness

and responsiveness, and the focus on the input side is on rules, incentives,

procedures, and leverage. The question being asked is: How can we make the

schools more innovative, adaptive, and flexible as social demands increase and

as the composition of the student body changes?

Findin . Most of the work in this approach consists of case studies,

and the rules for internal and external validity are weak at best. 1/ Furthermore,

there have been few attempts to extract important organizational propositions

from the literature. The case studies provide some evidence for the following.

(1) There is a positive correlation between system size and

centralization.

(2) The larger the educational bureaucracy and the greater the

centralization, the less innovation and adaptation there is likely to be.

(3) Rigidities in the schools can be overcome partly by choice of

teachers and principals; however, teacher qualities that are purchased--say,

training or experience--tend not to result in innovative teaching.

(4) Real innovation depends on the leverage that can be exerted from

outside the system--by the government or by citizens.

The Evaluation Approach

Method. This approach to educational research consists of ex post

facto analyses of comprehensive interventions in existing school systems.

These studies are characterized by a macroview of educat:ional interventions in

which treatements are devoted to groups of children in "diverse programs taken

as a whole." In short, these studies ask whether large-scale interventions

have had an effect in general, rather than what has been. the effect of any

particular intervention.

In such interventions the resources devoted to each child are normally

increased substantially. This can take the form of smaller class sizes,

additional instructional personnel (often specialists ol paraprofessionals),

more individualized instruction, or more intensive use of audio-visual

equipment. Since any number of educational inputs are changed at the same

1/ For examples, see Anderson (1968), Havighurst (1964), and Rogers (1968).
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time, it is diffictvlt to tell precisely which program features are responsible
even when there is demonstrated success. Control-group perfection has naturally
been sacrificed to the more pragmatic goal of educating the children who need
it most. Usually, the emphasis has been on achieving program goals and not
upon the needs of careful research and evaluation. Because of this the research
designs of such broad programs of educational intervention are often much less
precise than, and the available research materials concerning them are
considerably inferior to, those used in the process approach discussed above.

Findings. Virtually without exception, all the surveys made of
large, national compensatory education programs have shown them to have nobeneficial results on average. 1/ The evaluations on which the surveys report,
however, are often based upon suspect research designs.

Two or three smaller surveys show modest positive effects of
compensatory education programs ixi the short run: and a number of quite
carefully designed interventions display gains in pupil cognitive
performance--again, in the sort run. In particular, pupils from disadvantaged
socioeconomic backgrounds tend to show greater progress in more highly
structured programs. There is considerable evidence, however, that many of
the short-run gains from educational interventions fade away after two or three
years if they are not reinforced. Also, this "fade-out" is much greater for
the more highly structured programs--the ones which are most unlike regular
public school practice.

The Ex eriential Approach

Method. The experiential approach is represented by the literature
of education reform. 2/ The observer, either as researcher or participant,
describes the way that the experience of schooling affects the student in
relation to himself, his peers, authority, and social institutions. Themeasure, for these writers, is not educational outcome as indicated by
standardized tests but rather the effect of the school experience on people's
lives--which is not measurable by cognitive testing.

The approach states, in effect, that the most important thing aboutschooling is the way in which school experiences affect students' lives and
self-concepts, both while they are students and for the rest of their lives.
Therefore, to these authors, the other approaches discussed in this
report--input-output, process, organizational, evaluation--are all essentially
irrelevent unless they affect: (1) the student's concept about himself as an

1/ For examples, see Bissell (1970), Wolff and Stein (1967), and Wrightstone
et al. (1967).

2/ For examples, see Friedenberg (1963), Henry (1963), Holt (1964),
Coodman (1965 and 1970), Herndon (1968 and 1971), Kohl (1968),
Kozol (1968), Denison (1969), Silberman (1970), Postman and Weingartner
(1969), Illich (1971).
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individual and as a member of the society (classroom, school, community, and
so on) that impinges on him; (2) the style that the student develops to'deal
with school experiences (notably teacher-student and student-student
transactions); (3) the attitudes toward social institutions that the student
develops as a consequence of his first major experience with one such
institution--in this case, the school system,

The reform writers don't believe that cognitive skills are unimportant.
Rather, what they generally do believe is that the nature of the school
experience is a dominant factor that determines not only how well cognitive
skills are acquired, but also how effectively they can be used after school.
Many of the reform writers also raise serious questions about whether the
cognitive skills tlat the schools actually do transmit are helpful or hannful
to individual development for example, Henry, 1963, pp. 287-288; Silverman,
1970, Part II). A number of research studie&s have come to similar conclusions
concerning the value of cognitive skill using other approaches, as showna in
the review by Ginitis (1971).

Findings. Because this literature is one of social reform, it is
not subject to the same tests of internal consistency as the approaches
discussed above. In effect, there are two elements in this literature,
description and prescription. 1/ The description of the schools as constituted
at the present time almost invariably emphasizes a set of common themes:

(1) Schools are authoritarian toward students.

(2) Schools make little or no allowance for individual differences
in learning styles and needs.

(3) Schools focus on methods that stress rightness and wrongness
in learning, thereby destroying independence and creativity, as well as
equipping children poorly for the complexities and ambiguities of the real
world.

(4) Schools impose a certain set of social, cultural, and ethical
views on their students, thereby arousing feelings of inadequacy and
resentment in those who share neither those views nor the traditions they
imply.

(5) Schools as institutions often fail, in any operationally useful
way, to question either the assumption upon which they operate or the relevance
of their approach to children's needs.

1/ The writer's triple role as observer, participant, and social critic
necessarily places heavy pressure on his objectivity in describing the
phenomena he observes. Nonetheless, there seems to be considerable
agreement among writers with respect to description.
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(6) These themes and school outcomes are consistant with society's
desire to use schools to socialize students to future work roles.

The prescriptions are far more varied than the descriptive research.
They range from recommendations for moderate reform within the system
(Silberman) to abolition of the schools (Illich). In some cases, the value
systems leading to the prescriptions are made explicit, in others not. In
general, however the experiential literature agrees on the merits of educational
systems that are less rigid, more responsive to individual diversity, and
more decentralized than most current systems. These changes, however would
not be consistent with the school's role of socialization for future work.

Non-Cgpnitive Outcomes

It is clear why minimum levels of cognitive achievement are needed
in most occupations, but why should non-cognitive outcomes be a major concern?
Common sense, supported by the research of industrial psychology, suggests
that job performance is a function of non-cognitive traits--such as
discipline, persistence, docility, and flexibility--as well as cognitive
abilities. Recent educational research suggests that these same traits
contribute to high grades in school. Furthermore, schooling reinforces and
elicits the non-cognitive traits. Since non-cognitive traits are school outcomes
that are encouraged by the schools and important to cognitive achievement, they
deserve major concern. That these school-developed traits also contribute to
job promotion and lifetime earnings is equally important but outside the scope
of this review. 1/

We shall focus on two aspects of schooling central to the pattern of
personality development. 2/ First, we will discuss the structure of social
relations in education, including sources of motivation, authority and control
and types of sanctioned interpersonal relations. The social relations of
education require students to function routinely and over long periods of time
in role situations. These situations involve specific expectations on the
part of the teacher, other students, and administrators which tend to elicit
uniformity of response and are then codified in the individual personality.

Two studies are useful for illustrating the development of non-cognitive
traits in school. The first is an analysis of American data colledted on 649
upper-ability senior high school males (Holland, 1963). Student grade-point
averages (GPA) estimated by teachers were predicted on a basis of scores on
achievement tests that were not graded by the teachers. IQ was controlled.
These tests were the College Entrance Examination Boards: math aptitude,
verbal aptitude, scientific performance, humanities comprehension, and
scientific comprehension. The results were surprising. Despite significant
variance in the achievement test measures and in the grades, the achievement

1/ For further information see Kohn (1964) and Gintis (1969).

2/ The rest of this section is an edited version of Gintis (1971),
pp. 266-76.
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measures do not have significant effect in predicting grades. Some 65
additional personality variables were added to the regression to predict
grades. Two of them--"citizenship" (CitT), a teachers' rating, and "drive
to achieve" (DrA), a student self-rating--had the greatest power to predict
grade-point average.

This example illustrates that: (1) teachers grade independntly on
the basis of personality, since these personality traits are not rewarded
through their contribution to the achievement scores; (2) subjective motivation
is taken into consideration in grading, since drive to achieve is rewarded;
(3) grading reinforces the student's personality development to enlarge
participation in the particular structure of social relations in schools,
since citizenship is positively rewarded and can be interpreted as conforming
to the dominant role structure of the school; and (4) while grades depend on
achievement in general, when ability (IQ) is controlled as we have done with
the achievement tests, little additional effect of achievement can be detected;
so the subjective experience of the individual student, who, of course, cannot
control his intelligence, is that grades depend primarily on affective behavior.

In this study the pattern of reward is no less reflected in the
remaining personality traits thatrare discussed in the tables below. Thus,
table 3.1 shows that students are uniformly penalized for creativity,
autonomy, initiative, tolerance for ambiguity, and independence, even after
correcting for academic achievement, citizenship, and drive to achieve. They
are rewarded for perserverance, good student values, and other traits that
are indicative of docility, industry, and ego-control.

The content of the citizenship rating by teachers is exhibited in
the correlations in table 3.2, showing a similar pattern of behavior evaluation
on the part of the teacher, especially in the penalized traits. There is
little doubt that this evaluation is a result of the needs of "classroom
control" in the typically structured school, rather than the teacher's own
personal value preferences.

Table 3.3 shows that the drive for achievement is associated with
the same pattern of penalized traits, while the rewarded traits exhibit two
separate dimensions: on the one hand, high drive for achievement may involve
conformity with classroom norms; and on the ether, it may involve the rejection
of norms in favor of autonomous personal development--hence the association
of artistic performance, creative activities, self-confidence, initiative,
self-assurance, and breadth of interests with drive for achievement, 1/

1/ See Gintis (1969) for definition of the variables.
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III. Table 1.

Personality_Variables Correlated with GPA Corrected for Achievement

CitT, and DrA Sgnficanc evel nParentheses)

Positity Rewarded:

Persdverance (1%) SAT-Math (15%)
Good Student (1%) Scientific Comprehension (15%)
Self-Evaluation (5%)
Popular (5%) N v enlzL
Acceleration of Development (5%) Independence-Self-Reliance (1%)
Mastery (5%) Initiative (5%)
Control (6%) Complexity of Thought (5%)
Status (11%) Originality (tarron) (6%)
Popularity (TR) (13%) Originality (11%)
Suppression of Aggression (14%) Independence of Judgment (13%)

Creative Acitvities (13%)
Curious (14%)

Table III.2

Correlations of Various Personali - Traits with CitT

Positively Rewarded: NegativelY Rewarded (Penalized):

Deferred Gratification (1%) Cognitive Flexibility (1%)
Perseverance (1%) Complexity of Thought (1%)
Control (1%) Originality (Barron) (1%)
Popularity (1%) Sense of Destiny (1%)
Social Leadership (1%) DRS-Creativity (1%)
Good Student (Parent Value) (1%) Independence of Judgment (5%)
Self-Evaluation (1%) Independence-Self-Reliance (10%)
Scientific Comprehension (1%) Curious (15%)
Intellectuality (1%) Self-Confidence (15%)
Aesthetic Sensitivity (5%) Verbal Activity (15%)
Suppression of Aggression (5%)
Comradeship-Sharing ('a')
SAT-Math (10%)
Artistic Performance (10%)
Mastery (15%)
Initiative (15%)
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Table III.3

Correlations of Various PeroaijyTraitswith Dr

Positively Rewarded Ngffatively Rewarded (Penalized):

Self-Evaluation (1%) Cognitive Flexibility (1%)

Perseverence (1%) Complexity of Thought (1%)

Deferred Gratification (1%) Originality (1%)
Originality (1%) Independence of Judgment (1%)

Independence (1%) SAT-Verbal (5%)
Responsibility (1%)
Control (1%)
Artistic Performance (1%)
Creative Activities (1%)
Sense of Destiny (1%)
Popularity (1%)
Social Leadership (1%)
Good Student (1%)
Initiative (1%)
Status (1%)
Breadth of Interest (5%)
SAT-Math (5%)
Scientific Performance (5%)
Verbal Activity (5%)
Conformity (10%)

Source: Holland (1963)

The above study is weak in two respects: it deals with only one

ability grouping, and it aggregates over diverse study areas--for example,

natural science and social sciences. A similar result can be derived, however,

from a path analysis that Gintis fitted to American data supplied by Cline

(1963) covering 114 high-school seniors of varying ability in a specific area

of natural science performance. This data includes a measure of intelligence,

three creativity measures, achievement level in science, a teacher rating of

the student's science potential, and average science grades over the three

years of high school.

A path analysis using multiple least squares regression equations

(Gintis, 1969) indicates that over the broader ability spectrum of students:
(1) teacher sttitudes are the major determinants of grades; (2) academic

achievement is only one determinant of teacher attitudes and hence of grades

received; (3) intelligence is directly rewarded in terms of grades beyond its

contribution to actual achievement, whereas many equally important determinants
of achievement--creativity, for example--are in no way rewarded; (4) the

direct effect of actual achievement on teachers' attitudes is statistically

insignificant.
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The bulk of existing studies are compatible with these results.
Furthermore, these studies show that both structure and pattern of reward,
in schooling conform to the requisites of adequate job performance in
bureaucratically structured and hierarchically organized enterprise (Kubiniec,
1970; Weber 158a and 1958b) .

These and other studies 1/ are strong evidence that the structure
of social relations in schools have reproduced rather faithfully the work
environment. Learning (the activity) is not undertaken through the student's
intrinsic interest in the p of learning, nor is he motivated by the
goal of the educational process (possession of knowledge). Thus, the student
learns to operate efficiently in an educational environment, unmotivated by
either the process or product of his activities--in short, in a alienated
educational environment in which rewards (grades, class standing, and threat
of failure) are in all cases external to the individual. The development of
such forms of external reward is a prime outcome of educational socialization,
and an important contribution to productive worker characteristics (Dreeben,
1968).

Economists have long noted the relationship between the level of
schooling in workers and their earnings. Almost no attempt has been made,
however, to determine the mechanism by which education affects earnings or
productivity. In the absence of any direct-evidence, it is commonly assumed
that the main effect of schooling is to raise the level of cognitive development
of students in that it is this increase which explains the relationship
between schooling and earnings. Since our main concerns in this section have
been the outcomes of schooling rather than the contribution of schooling to
earnings, we do not further develop this interpretation; but the evidence
presented above suggests that it needs to be fundamentally questioned. 2/

1/ Notably those showing the non-cognitive traits rewarded in the work place.

2/ See Gintis (1971) for a full discussion and evidence. See also Bowles
and Gintis (1972) for the effect of IQ on lifetime earnings, and Simmons
(1975) for evidence from developing countries.
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IV. POLICY QUESTIONS

To Reduce CognitiveIqlity

Jencks et at. (1972) used the same input-output studies as the Averch
group (1972) and Kieserliog (1971), plus other research especially from the

literature on occupational mobility, learning and intelligence. 1/ They used
their review of the literature to answer the question: To what extent could
you equalize the cognitive ability across individuals, if various inputs were

equalized?

Before discussing the results, we must point out that the model used
for IQ determination is a simple additive relationship between the effect of

genes and the effect of environment.' While there are good logical reasons for

rejecting additive models, there is not much empirical experience that any
other models-work better. 2/

The Jencks group review of the U.S. data suggests that: 3/

(1) If we could equalize everyone's genes, inequality in test scores
would probably fall by 33 to 50 percent.

(2) If we could equalize everyone's total environment, test
score inequality would fall by 25 to 40 percent.

(3) If we merely equalize everyione's economic status, test score
inequality would fall by 6 percent or less.

(4) Equalizing the amount of schooling people get might reduce
cognitive inequaiity among adults by 5 to 15 percent, although this estimate

is very rough.

(5) Equalizing the quality of elementary schools would reduce
cognitive inequality by 5 percent or less.

(6) Equalizing the quality of high sciools would reduce cognitive
inequality by 1 percent or less.

(7) Eliminating racial and socioeconomic segregation in the
schools might reduce the test-score gap between black and white children and

between rich and poor children by 10 to 20 percent.

1/ For a discussion of IQ, it is determinants and consequences, see the
Jencks et al. (1972), Appendix A, "Estimating the Heritability of IQ
Scores,T' and Bowles arid Gintis (1972).

2/ See Jencks et al., pp. 114, footnote 31, and Appendix A.

3/ The Jencks results are a citation from the text, with minor editing
pp. 109-10.
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(8) Additional school expenditures are unlikely to increase
achievement, and redistributing resources will not reduce 1st-score
inequ&lity. 1/

Jencks discusses the implication of these findings. Most differences
in adult test scores are due to factors that schools do not control. It does
not follow, however, that schools could not equalize people's test scores if
they tried. They probably could. If, for example, it were decided that
everyone's reading scores should approximate the present U.S. average, we
would provide only one or two years of schooling to very bright youngsters,
six years to youngsters who were a bit above average, twelve years to those
who were a bit below average, and eighteen or more years to the very slow
learners. This would, we suspect, greatly reduce inequality of reading
scores. Jencks does not, however, favor such a solution. In sum, we tend
to think of "equal opportunity" as implying that everyone should get as much
schooling as he wants. Equal opportunity, in this sense, guarantees unequal
results. 2/

While many observers reject the idea that schools should try to
eliminate all variation in cognitive skill, it does not follow that schools
need accept the present degree of cognitive inequality as inevitable. Jencks
argues that if people's cognitive skills are far below national norms, they are
likely to be at a significant disadvantage, not only economically but socially
and psychologically as well. At least in a highly competitive society like
the United States, an individual who cannot read even simple instructions, or
who cannot do enough arithmnetic to tell whether he has been shortchanged, is
likely to be exploited in a variety of ways. Relatively few American students
leave school in this condition--roughly 5 percent of all school-leavers. But
in developing countries it is roughly 70 percent. (See Section V).

Unfortunately, few discussions of schooling and inequality focus on
these extreme cases. When people talk about the schools' failure to prepare
disadvantaged students for modern economic life, they are not usually talking
about the handful of illiterates and innumerates, but about the much large
number of students who leave high school at the twelfth grade but read at the
eighth- or ninth-grade level. These students are by no means unemployable,

1/ See the Jencks et al. reference in footnote 157, p. 130, for a derivation
of the numbers.

2/ If unequal performance on standardized tests were a principal cause of
inequality in other realms, this traditional dcotrine might need
reexamination. The relation between cognitive ability and economic
success is not discussed in this paper. Such a discussion, based on the
reviews of U.S. data, would conciude that there is nearly as much economic
inequality among individuals with identical test scores as in the general
popualtion. Thus, we can hardly suppose that making everyone's scores
equal would appreciably reduce economic inequality in the general
population.
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nor are they automatically excluded from the mainstream of American life.
They are not likely to become physicians or physicists, but this would be
true even if they were reading at the twelfth-grade level. At least in
economic terms, the cost of reading at eighth-grade rather than
twelfth-grade level is quite small.

To Reduce In ality in School Attainment

Jencks et al. contend that schools have rather modest effects on the
degree of cognitive inequality among adults. 1/ Most people find this argument
difficult to accept. Highly educated people differ from uneducated people in
many important ways, and most people assume that schools must cause many of
these differences. In response, Jencks et al. argue that people who stay in
school and attend college would differ from people who now drop out, even if
they all had exactly the same amount of schooling. They argue, in other
words, titat schools, including universities, serve primarily as selection and
certification agencies, whose job is to measure and label people, and only
secondarily as socialization ;g';incies, whose job is to change people. This
contention implies that schools serve primarily to legitimate inequality, not
to create it. In order to review policies to reduce inequality in educational
attainment, we first need to examine the credentialing process.

Who gets educational credentials and why? Schools do not have to be
certification agencies, nor does certification have to depend on time spent
in school. Certification could be done strictly by examinations. Such a
,system exists to some extent in many European countries, where schools prepare
students for national examinations, and the results of these examinations
determine certification. A student can often take the examinations without
having attended school. Conversely, merely attending school is no guarantee
that he will pass the examinations.

- A second reason for schools having become certification agencies is
that by doing so they service the interests of a society that wants people
sorted and graded, but does not know precisely what standards it wants to
use. If high-school diplomas or other certificates of competence were given
solely for passing examinations, there would have to be political agreement
on what the examination should cover. This would be hard to get. Delegating
the problem to the schools is a way of sweeping it under the rug.

A third advantage of relying on schools to certify students is that
employers are at least as interested in whether their workers behave properly
and do what they are told as in the workers' cognitive skills. Consequently,
employers need a certification system that includes some direct observation
of an individual "at work." Schools can provide this with their system of
grading and teacher evaluation. Examination boards cannot.

1/ This section is an edited version of Jencks et al., pp. 135-37, 158-60.
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We now turn to examining the effects of turning certification over
to the schools. What kinds of people do schools certify, and what kinds of
people do they fail to certify? This is obviously a complex question. Schools
and colleges in the United States issue an enormous variety of diplomas and
degrees. In order to get an overall picture of the relationship between
educational certification and other kinds of inequality, we will have to
simplify the question by assuming that the value of any given credential
depends solely on how long it takes to acquire. We will assume, in other

words, that the value of an individual's credentials is proportional to the
highest grade of school he has completed. We will call this "educational
attainment."

This approach has at least two limitations. First, it treats each
extra year of school or college as if it were excatly as valuable as the next.
This is clearly an oversimplification. An extra year of college increases a
man1 s earning power more than an extra year of high school. Completing the

last year of either hig;h school or college also brings more economic benefits
than completing any of the three preceding years. Nonetheless, the differences
in year value are relatively modest, and if we go ahead and assume that the

effects of educational attainment are linear--i.e., that one year of school or

college is just as valuable as the next--we reduce our ability to explain adult

economic success by only 3 to 5 per cent and at the same time greatly simplify
the analysis.

A second major limitation of the educational attainment approach is
that it makes no qualitative distinctions between types of certification or
types of institutions. A master's degree in Engineering is harder to get than
a master's degree in Education, and it is more valuable economically. Similarly,
a B.A. in English from an Ivy League college is harder to get than a B.A. in
English from a state college, and the economic benefits are greater. Once
again, however, the effect of these distinctions among types of B.A.'s and
higher degrees is rather modest. 1/

Why do some people end up with more impressive educational credentials
than others? Jencks et al. (1972) suggest that the most important determinant
of education attainment is family background. The impact of family background
is accounted for partly by measurable economic differences between families,
and partly by more elusive non-economic differences, like parental behavior.
The other important determinants of educational attaiment are both cognitive
and affective skills. The precise effect of cognitive skills is hard to
determine, however, since we do not know to what extent test scores are a
proxy for unmeasured, non-cognitive differences between home environments.

Qualitative differences between high schools seem to explain about
2 percent of the variation in students' educational attainment.- Unfortunately,

1/ See Jencks et al (1972) footnote two, pp. 160-61.
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we cannot say what qualities of a high school boost its college entrance rates

and what qualities lower them. School resources do not appear to influence

students' educational attainments at all. Attending high school with bright,

highly motivated classmates seems to have both positive and negative effects

on a student's chances of attending college. The curriculum to which a

student is assigned is the one measurable factor that influences attainment,

and it explains differences within rather than between schools.

Policy Implications. The answer is not that "nothing matters." It

is true that making high schools more alike would have a negligible effect on

the distribution of credentials. But if colleges altered their criteria for

admitting students and awarding degrees, some groups would gain and some would

lose. This is why there is now so much political pressure to alter admissions

procedures in various ways.

Suppose, for example, that America adopted a certification system

based entirely on standardized tests of the kind now used in college admissions.

Such a system would benefit white working-class children significantly because

they do better on the tests than they do in their grades. But while such a

system would benefit poor whites, it would not benefit blacks. Blacks now

seem to get slightly more education than whites with comparable test scores.

They would lose this advantage if test scores were the sole basis for awarding

diplomas and degrees.

A system in which credentials were distributed entirely on the basis

of grades, and in which standardized tests played no part, would improve the

position of working-class students and reduce the advantage of the middle

classes even more than a system based entirely on test scores. This may be

one reason why admission to public colleges has traditionally depended largely

on high-school grades, while private colleges have ususally weighted grades

and test scores about equally.

A system in which all students end up with as much education as they

think they can stand would have less predictable effects. Suppose all education

were free and no institution had admission or graduation requirements. If we

judge by the amount of schooling people now say they would like, the relative

advantage of middle-class over working-class students would not decline at all.

A system that gave everyone as much education as he wanted would, however,

slightly reduce the correlation between educational attainment and cognitive

skill. If aspirations remained unchanged, then, and credentials remained equally

valuable, such a system would create an elite, no less hereditary but slightly

less clever, than the present elite. If aspirations did change, the consequences

might be more appealing.

Without some evidence about the way in which society would operate

if credentials were distributed on a different basis, we cannot really choose

among these alternatives. If cognitive skills are important for on-the-job

success, for example, a credentialing system that ignores cognitive skills

will not work. If job competence depends mainly on non-cognitive traits, then

a drastic change in the present system may be more feasible.
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V. In-t tonal omarisons

While there have been some references to studies in other countries,
the preceding sections have concentrated on describing the results from studies
made in the United States. Now we turn to a comparative study using the
input-output method that includes the United States as well as other developed
and developing countries.

Some readers may well ask why all the preamble about the United States
when the studies in this section seem to be the relevant data for consideration
by policy-makers in developing countries. In contrast to the United States
where similar studies have been replicated a number of times, there are few
such studies in developing countries. In social, as in physical science
research, the replication of studies and experiments is important for verification
of the results. As we found above in discussing the United States, some studies
reached quite different conclusions than the majority of studies. The
consistency which appears across countries in the comparative study about to be
discussed is evidence to suggest that further studies will tend to support
rather than refute the findings.

With the successful termination of the International Study on
Mantematics Achievement by Thorsten Husen in 1965, planning began for a study
of achievement in other subjects. After seven years of effort and $5 million
of expenditures, researchers in twenth-three countries have now produced an
unusual set of research findings. They are based on data for 258,000 students,
5,900 teachers, and 9,700 schools. The work, orgnized by the International
Association for the Evaluation of Education and Achievement (IEA), was reviewdd
by a conference of international experts at the Harvard School of Education in
November 1973. Preliminary findings were presented in 1972 to the staff of the
International Bank for Reconstruction and Development.

Because of the potential interest of the Bank policy-makers in the
results, we depart from the method used in the section describing the U.S.
data. There, we limited our discussion to a summary of the results because
there were a large number of similar studies. Below, we will present the
findings in more detailed form since they are often the only data on the
country. Given the amount of data available, the results can still be
considered only a summary.

The conclusions parallel the results of the Coleman study in the
U.S., the Plowden Report in the U.K., and other evidence reported in Section
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III. The text below is extracted from a paper by Neville Postlethwaite, a
director of the study. 1/

Data and Methods

The data for the IEA study cover three populations in each of the
countries participating in the study.

The definitions of the three populations are as follows:

Population I--all students in full-time schooling aged 10:00-10:11 at
the time of testing.

Population II--all students in full-time schooling aged 14:00-14:11.
(There is no population III.)

Population IV--all students in the terminal year in full-time secondary
education programs that were either pre-university programs or programs of
the same length. (The interpretation of this definition of this group varied
as well as the percentage of an age-group in this target population.)

The countries are listed below. Some of them did not participate
in all the tests. 2/ Note that there are four developing countries: Chile,
India, Iran, and Israel.

Australia Ireland
Belgium (Flemish) Israel
Belgitun (French) Italy
Chile Japan
England Netherlands
Germany (FRG) New Zealand
Finland Poland
France Rumania
Hungary Scotland
India Sweden
Iran Thailand

U.S.A.

1/ T. Neville Postlethwaite, "A Selection from the Overall Findings of the
IEA Study in Science, Reading Comprehension, Literature, French as a
Foreign Language, English as a Foreign Language, and Civil Education,"
Conference on Educational Achievement, Harvard University, November
1973. The edited extracts continue to the section "Why do some students
read better than others?"

2/ See Annex Table 1, p. 70, for a full description.



- 35 -

The above definitions held true for Science, Reading Comprehension,
Literature, and Civic Education. In the case of English and French as for 'eign
languages, a further condition was that the students should be currently
studying the language and have studied it for at least two yeairs. Indeed,
when examining the home background distributions of the students taking English
and French, it was clear that where English was part of the curriculum it was
studied by more or less the whole of the students in full-time schooling,
whereas French tended to be restricted to smaller segmentE- of the population.

Probability samples of schools and students witihin schools were
drawn for each level for each subject (or group of subjects) within each
country. The way in which the complex samples were drawn, together with the
resultant standard errors of sampling and design effects for selected variables,
has been shwon in detaii elsewhere (Peaker, 1974).

Three to five years of development work were required to construct
the outcome (i.e.. performance) measures in each subject area at each level.
The resultant tests had good reliabilities and were judged by the subject
matter panels in the various countries to be appropriate for testing what was,
in general, meant to have been learned in school :p to that point of testing.
The test formats used included multiple choice, open-ended, and file-in formats.
For foreign languages, tape recorders were used for Listening Comprehension and
Speaking. Both mark-sense cards and punched cards were used for data recording.

A series of questions was also given to the students, teachers, and
school principals in questionnaire booklets. The variables (representing
inputs to, and processes in, the school) for any one subject at any one level
numbered approximately 200 to 500. The sheer amount of information
collected (over 150 million pieces) makes this study one of the largest ever
undertaken in the field of Social Science. As an example, Annex Table 2 lists
the student, teacher, and school variables associated with French. These are
the variables used in every country. Each country, however, had the opportunity
to ask further questions that were of specific interest for its own system.
Hence, although this review will present the findings of the international
analyses, each national panel will be publishing a national report using a
fuller set of data. Three examples of national reports are those of Australia
(Rosier, 1973), Japan (Shimaoda et al., 1973), and Sweden (Husen et al., 1973).
A recent issue of the Comparative Education Review contains a series of articles
from most National Centers, each concerning a special national analysis
undertaken on a current national problem in education (Postlethwaite, 1974).

The aims of the research were to identify those factors accounting
for differences between countries, between schools, and between students.
The technique used was a cross-sectional survey, albeit at three different
levels. The survey was, therefore, a description of education as it is and
not as it might be. Furthermore, there were no direct measures of past events;
surrogate measures had to be used. A logitudinal study would have produced
such measures, but for various reasons -the IEA felt that the time and money
required for such a study were beyond its reach. The input and process
variables data were collected from students and school personnel. The



- 36 -

limitations of questionnaire procedures are that the responses, on the one
hand, may not be accurate and, on the other hand, may provide only an incomplete
and often indirect indication of the phenomenon in which one is interested.
These constraints are important to note and bear in mind when interpreting
the results.

Before passing to the results, it should be mentioned that the fact
that this study has been conducted in twenty-three nations with fifteen
different languages of instruction is in itself something of a tour de force.
In spite of translation problems and the difficulties of planning and executing
such a project, not to mention the research skills required by so many people
in so many countries, it has been possible to measure outcomes in a reliable
way and to make meaningful comparisons. There was a certain variation in the
quality of the research competencies.possessed by the participating centers,
and the standard form of research proved to be very effective in raising the
standards to the highest common factor. It also allowed each nation's
educational system to be seen in an international context.

Findig

1. Between Countries

With the limited number of observations of country mean scores it is
not possible to undertake be-ween-country multivariate analysis. Differences
in means and distributions on single variables are as interesting, however,
as bivariate relationships. IEA has always stressed that it i.s not conducting
a ficognitive olympics" and that great care should be exercised when comparing.
country mean scores. First, although international tests have been constructed
and each country was happy to use them, they were not 100 percent valid for
each country and some countries may well stress some objectives that were not
tested by the tests. Secondly, the variation from country to country in the
proportion of an age group in school, even at the same population level, makes
comparison difficult. Keeping these cautions in mind, however, some of the
test scores between countries are of interest. In what follows, four different
modes of presentation have been used. For Reading Comprehension, the pass-fail
rate on particular items is given. For Literature, a profile of four different
aspects of literature is given. In Science, the increment in General Science
performance from one population level to another is presented. For the other
subjects, means and standard deviations are presented.

(a) Reading. Perhaps the most dramatic finding is the very
large difference in performance between developed and developing nations. If
we take Reading, we find that differences among developed countries are fairly
modest. With complete consistency, however, the four are listed on P. 42
developing countries fall far below those that have a relatively high level
of economic development and a long standing tradition of universal education.
The differences are so large that by the standards of the developed countries,
fourteen-year-olds in the developing countries seem almost illiterate.
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To exemplify this somewhat, consider one selected passage from the
battery of reading tests for ten-year-olds:

".2pulation I- -

Passage and Items

One of the most interesting birds I have seen is the Indian Tailor
Bird. It is a small olive green bird that does not look at all unusual, yet

it has a most unusual way of making its nest. The birds work together in

pairs. First they find a leaf, the right size, and make holes along the

edges with their beaks. Through these holes they thread grass. One bird

pushes the thread from the outside,, while the other bird sits in the nest and

pushes it back until the edges of the leaf are sewn together to make a kind

of bag, still hanging on the tree, in which the Tailor Bird lays its eggs.

1. What does the Tailor Bird use in place of thread?

A. Grass
B. String
C. Spider web
D. Thorns

2. The Tailor Birds are interesting because they

A. are small and olive green in color
B. live in pairs
C. make their nests in a special way
D. fly very fast

3. The Tailor Bird got the name because it

A. is a small bird
B. looks unusual
C. can sew
D. has a beak shaped like a needle

4. The Tailor Birds make their nests

A. from leaves
B. in a hole in a tree
C. in the tall grass
D. with a lining of grass

5. The person who wrote about Tailor Birds was trying to

A. give ycu some new information
B. tell you a story
C. get you to share his feelings
D. keep you guessing on how the story will come out.

Source: Postlethwaite, 1973
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Clearly, the paragraph shown here is at a level that presents

difficulty to a substantial fraction of ten-year-olds in every country.

Considering all 14 countries and all five items (test questions), the typical

failure percentage runs between 35% and 40%. The median percentage goes as

low as 26% in Finland, but is 48% in Chile, 58% in India, and 65% in Iran.

When one considers that random marking would be expected to give only 75% of

error on these four-choice items, it becomes clear that even this passage is

pushing the limit of competence of most ten-year-olds in these three countries.

Similar results were obtained for Populations II and IV. In one

passage for Population II, the fourteen-year--olds, the median error rate was

approximately 30% but in Chile, India, and Iran the rate was 47%, 63%, and

61%, respectively. For Population IV for one passage the median error rate

was 25G,. but for the above-mentioned developing countries it was 44%, 66%,

and 68%, respectively (Thorndike, 1973, pp. 133-39).

A further indication of the base level of competence in the developing

countries is provided by error rate on the first nine items of the test of

reading speed. These are items such as:

Peter has a little dog. The dog is black with a white spot on his

back and one white leg. The color of Peter's dog is mostly

black brown grey.

The percentage of wrong answers on such items are shown in

Table V.1 is as follows:

Table V.1

Readin Test Errors

CoupLry Ten-Year-Olds Fourteen-Year-Olds

Belgium (Fl.) 8 3
Belgium (Fr.) 9 2
Chile 26 16
England 9 4
Finland 11 8
Hungary 20 8
India 36 33
Iran 52 20
Israel 17 9
Italy 11 9
Netherlands 8 4
New Zealand (not taken) 4
Scotland 10 3
Sweden 7 2

United States 11 4
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In the European countries, a typical error rate on these items is
about 10% for ten-year-olds and 4% for fourteen-year-olds. With these values,
one must contrast percentages of 26,36, and 52 for the ten-year-olds of the
developing countries (Chile, India, Iran) and 16%, 33% and 20% for the
fourteen-year-olds. Admittedly, this material was given as a speed test.
But it was also given as a reading test! If a substantial proportion of the
students in a school system have real difficulty in reading these materials,
one must question whether any more than a minimal level of literacy has been
achieved in that school system.

More advanced tests were designed for students in the final year
of secondary school prior to entering the university. Diagram V.1, below,
measures the results from two perspectives. First, the mean of the scores of
all students within one country was estimated, and then the country means'
ranked. The results show the real relative weakness in scores of the developing
countries compared to the developed. Second, the mean scores of the top 9%
of the students in each country were then compared. The developing countries
do not rank any better, but there is more dispersion among the scores of the
developed countries. In the United States, where mass education is most
extensive and automatic promotion from one year to the next virtually
universal, the top 9% did better than their peers in the other 14 countries.
Opening education to the mass of the population did not seem to affect the
quality of the best students. Selective systems appear to pay a high price
in lost talent and social dislocation. 1/

(b) Science

Because there were anchor items among the tests for the various
populations, it was possible to bring the population test scores onto a common
scale and to examine the increment from one population level to another in
Science as measured by the IEA tests. Diagram V.2, below, presents the increases.
Again, the developing countries are presented separately: note the different
position of the zero point. The "retentivity" figure given next to each
country's name is an estimate of the percentage of an age group still in school
in the pre-university year grade. Note that Australia and New Zealand did not
test ten-year-olds; nor did Japan, since it only tested one population--namely,
"la classe terminale"--and hence no increment measure was available. The
left-hand side of the striped bar represents the scaled mean score at age ten,
the right-hand side the scaled mean score at age fourteen, and the right-hand
side of the block bar represents the scaled mean score of the pre-university
year group. For example, the mean science score for Iran's population IV

1/ For example, West Germany, which screens out "non-academiic" children at
the age of ten, shows the highest index of social bias. This means that
the top-ranking students come from highest income groups. At age
eighteen only 1% of children from lower income homes were found in
school, compared to 14% in the Uniited States.
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CROSS-SECTIONAL COMPARISON OF READING COMPREHENSION

(RANKING OF READING ABILITY OF STUDENTS IN THE

TERMINAL YEAR OF SECONDARY SCHOOL)

All Terminal Students Top 9% of Terminal Students

New Zealand United States 0

Scotland 1.0 England

England

Scotland
Netherlands 4

Finland q
Belgium-(French)

291gium-(Wrench) '
q 1 Sweden Sweden

Israel
Belgium-(Flemish)

Italy -1.0

Hungary

United States 0

Israel

Belgium-(Flemish)

Finland
Chile

-1.0 Netherlands -2.0
Hungary

New Zealand
Chile

Italy

India
Iran 4 Iran

India

Source: Based on data from Thorndike, 1973.

World Bank-8611
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INCREASE IN LEVEL OF PERFORMANCE IN SCIENCE FROM THE

10-YEAR-OLD LEVEL TO THE TERMINAL SECONDARY SCHOOL STAGE

Country Scale in hundredths of a standard deviation
and retentivity -100 0 100 200

* ~~I IllI-I-

FRG 9 il.IVAff.A

New Zealand 13 -

Netherlands 13 I

Italy 16

Scotland 17 r w AO

England 20 J i
Finland 21

Hungary 28

Australia 29

Sweden 45 I

Belgium (FI) 47 I W A O I

Belgium (Fr) 47 w O

United States 75 1 V 1 I
I

Japan 70 W A I
1. I I

Pop. I mean Pop. II mean Pop. IV mean

-200 -100 0

Iran 9 i

Thailand 20

India 14

Chile 16

A A Increase from Poriulation I to Population II

Increase from Population II to Population IV

Source: Postlethvvaite, 1973 World Bank-8612
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is lower than the score of Australia's population II. The length of thebar

represents the amount learned between the different populations.

In the Science report, the authors have broken down the total Science

score into a series of sub-scores: Earth Science, Physics, Chemistry, Biology,

and Practical Science, on the one hand; and on the other, a classification of

educational objectives such as functional knowledge, comprehension of a

scientific principle, application of knowledge for problem-solving and analysis,

synthesis, and evaluation (Bloom, 1956). The country-by-country profiles of

such sub-scores help to identify the relative strengths and weaknesses of the

students' performance. The item-by-item analyses of the Science items show

not only the percentage of the population answering the item correctly (which

can in certain sense be construed as a criterion-referenced test) but also the

types of wrong answers typically produced. Both the profiles and item analyses

are extremely useful feedbacks to the curriculum developers as a check to what

extent performance matches the global and detailed objectives set for Science

education in a particular country.

Each participating research center will be carrying out a set of

special national analyses. Where different curricula exist for different

school types or regions within a country, such profile and item analyses 
will

be important as feedback to the curriculum developers. In a centralized

system of education the feedback links are, of course, easier to forge or

maintain than in a decentralized system, but it is hoped that all research

centers will create the necessary links, however complex this may be.

Experience suggests that boys show a greater "interest in Science"

than girls and perform better on Science tests. These impressions receive

powerful support from the IEA study. These differences exist across all

countries and the differences increase as the students grow older. Thus, at

ten years of age, boys performed on average about one quarter of a standard

deviation higher than girls, half a standard deviation at fourteen years of

age, and three quarters of a standard deviation higher in the terminal year

of secondary education. Boys are more strongly attracted to the Physical

Sciences and girls to the Biological Sciences. The score differences in

Biology were less than in the other branches. This discrepancy in Sciience

performance is clearly a problem that deserves earnest attention in the 
near

future in all countries.

(c) English as a Foreign Language

Table V.2, below, presents the means, standard deviations, and

numbers of students for the participating countries in the four major skills

of Reading Comprehension, Listening Comprehension, Writing, and Speaking.

Blanks denote non-participation. The large standard deviations for

Population II Reading are noteworthy as are the differences in the Population

IV mean reading scores.

(d) Civic Education

There were many outcomes of Civic Education including attitude

scores in addition to the Ccgnitive Test Total and subscores. In Table V.3,
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TABIE V.2

, S. e ,' De- , tions an J.e 1r-,he:tz for Scores in
Fou Ma-ior Skills of' g1ishV

(x is mean score, G is Standard Deviation, and N is number of bservat-

Listening Writing Speaking

T G N I G N X G N I G N

Pop II

Belgium (Fr) 22.8 15.2 687 15.4 8.4 671 12.5 6.8 697 20O9 7.4 162

F.RoG. 29.9 16.2 1074 - - - -- -

Fnlnand 16.7 17.8 2100 12,1 9,9 2118 9.7 8,4 2087 19.8 9.7 200

Israel 26.3 18.7 1065 - - - - - - - -

Italy 18.6 17.3 791 9,1 600 694 11.3 7.0 731 19.8 7.7 71

Netherlands 37.4 16.4 2090 - - - - - - - -

Thailand 18.4 1304 1951 - - - - - - - -

Pop IV

Belgium (Fr) 24.2 10.8 1440 16.9 7.0 1394 20,5 6.0 1391 24.2 6.9 192

Chile 10.6 9.8 2118 7.1 4.5 231 7.2 4.8 183 14.4 6.5 94

F.R.G. 41.3 6.1 1374 - - - - - - - - -

Finland 85.6 8.3 2310 23Q2 6.1 2296 26.6 3.2 2238 29.9 807 279

Hungary 20.1 11.2 1063 16.3 7.3 1063 18.2 7.2 1063 30.3 12,3 119

Israel 27.4 12.9 604 - - - - - - - -

Italy 20.2 12.6 324 14.7 7.6 314 18,9 6.0 322 27.0 7.2 28

Netherlands 42.9 6.5 15;1 - - - - - - - - -

Sweden 39.5 9.0 1626 26.2 5,4 1602 25.3 4.6 1544 34,0 8,8 197

Thailand 19.7 -9.1 937 - - -~ - - - - -



TA BLE V. 3

Means, Standard Deviations and Numbers of Students for
Scores in Three Outcomes in Civic Education

Total Cognitive Anti-authoritarian
score (attitude)

X G N X G N

Pop0 I

F.R.Go 13.9 8o5 1070 304 .8 1051
Israel - - - 3.3 .6 402
Italy 18.6 1101 2390 3.5 o6 2325
Netherlands 15.6 7.6 1746 344 .6 1730

Popo II
F.RoGo '26.o 8.7 1313 4.0 o5 1275
Finland 24 0 5 9.8 2370 3.9 o6 2356
Iran 9 7 5 9 2204 3.2 .5 2032
Ireland 20.8 1044 834 3.9 .6 817
Israel 25.6 9o6 1039 3.7 .6 952
Italy 22.9 944 930 3.9 .6 918
Netherlands 27.3 7.9 1685 401 o5 1645
New Zealand 24.3 9.6 1983 4.1 .5 1969
U.S .A. 2h07 9.9 32186 L. 0 .5 3119

Pop. IV

F.R.G. 28.2 5.8 1163 4.6 .4 1176
Finland 26.1 6.6 2315 4.3 .4 2282
Iran 6.8 4.9 2159 4.3 °5 2028
Ireland 16,9 8.4 786 4.2 .4 782
Netherlands 25 5 6.5 1206 4o3 .5 1203
New Zealand 28.4 7.1 1665 4.3 o4 1668
Sweden 27.0 708 1723 4.5 .5 1636
U.S.A. 214-4 9.7 3016 14.1 .5 2928



below, means for Civics Cognitive Test Total are compared for different
countries within population. (Comparisons between age population groups
are not justified because the cognitive tests were composed of different
items for each population.) The phenomenon noted in the other subjects--namely,
considerably lower scores for less developed nations--holds true in Civics
for Iran. The other countries' mean scores are fairly closely clustered;
it is interesting to note, however, that at both the Population II and
Population IV levels, students in Ireland achieve relatively low mean scores.

The anti-authoritarianism scale, which is derived from a series of
attitude items concerning democratic values that are administered in the same
form at each age level, can be compared across population. Anti-authoritarianism
is a good representation of the first major attitudinal factor derived in factor
analysis on the fourteen-year-old (population II) students and was used as a
criterion in the regression analysis. Although the between-country and
between-population differences are interesting for speculation, of more interest
are patterns of attitude scale difference which are too complex to be examined
here. for example, in some countries high anti-authoritarianism is combined
with a low sense of citizen efficacy; in other countries both types of attitudes
are low.

(e) Other Between-Countr ifferences

It is not possible to carry out a multivariate analysis between
countries (with so few degrees of freedom) in order to identify the factors
associated with differences between national mean scores. Some differences in
certain factors are striking, however, and provide interesting leads. Two
examples are given below:

(i) 0p ortunity to Learn in Science. In each school in which
Science was tested, the Science teachers in that school were asked collectively
to rate each item in the Science tests as to the appropriate percentage of
students in the target population who had had "the opportunity to learn" the
substance tested in the item. The results are in Diagram V.3, below. The
scale was:

A. All students 4
B. More than 75% of the students 3
C. Between 25% and 75% of the students 2
D. Less than 25% of the students 1
E. None of the students 0

Despite the -,trudity of the measure, it shows a considerable difference between
countries when summed to a national level. Diagram V.3 presents graphs of the
opportunity to learn against Science total test scores for Populations I, II,
and IV. While the relationships are striking, one cannot help wondering if,
for example, in Population II, the tests are more appropriate for Japan than
for the Netherlands and if the Netherlands' students are learning other
things in Science not measured by the Science tests. Such questions are for
the curriculum-developers to decide, bhut it should be pointed out that the
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test construction was a lengthy and detailed expercise involving Scienceeducators in all countries. All countries voiced agreement that the testswere a reasonable general measure of Science as taught at the particular level.The lack of relationship for Population I may be attributed to the unstructuredcurriculum in Science in most countries at that stage of schooling.

(ii) Social Bias. There has been much discussion recentlyconcerning the equality of participation, in the whole school system, ofstudents from all social classes. Each research center utilized its ownsocial class set of categories. (This design differed from the IEAmathematics study 1962-1967, where one international set of categories wasused.) Although, consequently, the categories are not exactly the samefrom country to country and it is therefore difficult to make comparisonsbetween countries, comparison within countries is possible. Table V.4,below, presents the percentage of students for each population in thefathers' occupational categories in seven countries.

Of interest is the progression from population. Furthermore, thedifference between England, the Federal Republic of Germany, and theNetherlands, on the one hand, and Finland, Hungary, Sweden, and the UnitedStates of America, on the other hand, is striking. It should be recalled thatthe Federal Republic of Germany tested only students in the Oberprimaria inthe Gynasium.

(iii) Does More Mean Worse? It is often argued that "'more meansworse": the higher the proportion of an age-group allowed into the final yearof schooling the lower will be not only the average achievement but theachievement of the elite students as well.

Taking Science as an example, Diagram V.4 presents the average scoreof those in full-time schooling in the pre-university grade (on the bottomline), the average of the top 9% of an age-group since the Federal Republicof Germany only has 9% of an age-group in the Gymnasium (on the line secondfrom the bottom), the average of the top 5% (on the second line from the top),and the top 1% (on the top line). (The vertical axis gives the score; thefigure under the bottom line for each country represents the estimatedpercentage of an age-group in school, thus, Sweden with 45% of an age-groupin school has a higher average of that group than France with only 29% of anage-group in school.) The comparisons between countries are fascinating, butit is clear that the differences in score shown by the top 1%, or 5%, or 9%are not related to the differences in percentages retained in school: "moredoes not mean worse."I

(iv) Singe Variables. Means, standard deviations, and frequencydistributions were produced for all questionnaire items (student, teacher, andschool questionnaires) and for every population in every country. Suchextensive information is typically not collected by statistics divisions ofministries of education. For each variable there is a known standard errorof sampling. The data collected on the hundreds of variables used in the IEAsurvey constitute a mine of information not only for national ministries ofeducation but also for international agencies such as UNESCO and OECD.
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TA BLE V. 4

Percentage of Students for each Population in Selected

CateLories of Father's Occupation

(Science, Reading Comprehension and Literature)

POPULATION I POPUILATION II POPULATION IV

Professional Unskilled & Professional Unskilled & Professional Unskilled &

& Managerial semi-skilled & Managerial semi-skilled & Managerial semi-skillD

England 16 21 1 14 38 5

Fed. Rep. of
Germany 13 7 14 8 49 1

Finland 9 35 10 34 20 15

Hungary 15 43 20 36 38 18

Netherlands 26 12 20 12 55 5

Sweden 23 31 26 27 35 15

U.SoAo 24 18 31 16 34 14
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SCIENCE MEAN SCORES OF TOP 1%, TOP 5%, TOP 9%
OF AN AGE-GROUP AND OVERALL GROUP
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Furthermore, a comparison of the national means of a particular variable is

of interest. As an example, Table V.5, below, presents the means of the

student-teacher ratios for each of the populations tested.

2. Within Countries

Within countries the student score in the various subject-matters

was used as the school outcome (dependent variable) and the input and process

factors as the independent variables in a regression analysis; the purpose of

the study was to identify the importance of groups of variables in 
accounting

for variance among e2tudents in their performance. Certain groups of variables

were formed. The details of how these groups were formed, both through 
the

sieving and compositing of variables, is reported in 
detail in the various

Teports and particularly in the technical volume (Peaker, 1974). For each

subject area there were, as has been mentioned above, some 500 independent

variables describing the students' home background, their previous schooling,

and current schooling, the teachers and their teaching, the school principal,

the organization of the school, its size and budget, etc.

Clus tering Variab les

The major groups (or blocks) of variables used were:

1. (a) Home Background. A weighted composite of father's education,

mother's education, father's occupation, number of books in the home, use of

'dictionary in the home, and size of family. (There were minor deviations in

this composite between subject areas; and in one country, Sweden, the first

two variables had to be omitted because of ambiguity in the Swedish translation

of the questions.)

(b) Sex, (age was entered in Block 3 for French and English).

2. ,pe of School and/or Proga in which the student was then enrolled.

(The elements of each variable were criterion scaled against Reading, Word

Knowledge, or Science in order to form the variable type of school and/or

type of program. This variable was intended as a surrogate--perhaps a weak

one--for previous schooling.)

3. (a) School and Teacher Variables (for Science, Reading Comprehension,

Literature, and Civics).

(b) Time Variables, e.g., years studied subject, current grade, grade

beginning study of subject, and age (for French and English).

4. Kindred Variables, e.g., expected occupation, education, attitudes,

etc. (for Science, Reading Comprehension, Literature, and Civics).

5. School and Teacher Variables (for French and English).

(In French and English the kindred variables formed a fifth block.)
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TABlE V.5

Student-Teacher Ratios bv Countr 8aid by PoPUlation

(Science, Reading Comprehension and Literature)

Student-Teacher Ratio
P:opulation

I II IV

Australia - 19 20
Belgium (Fl0 ) 22 15 14
Belgium (Fr.) 18 12 14
Chile 40 39 41
England 28 18 17
Federal Rep. of Germany 33 27 20
Finland 19 20 22
France - 16
Hungary 20 20 17
India 36 27 26
Iran 46 74 72
Israel 20 15 14
Italy 20 16 17
Japan 27 22
Netherlands 31 18 17
New Zealand - 22 22
Scotland *27 17 17
Sweden 17 14 15
Thailand 24 2h 24
United States 26 20 20

9, Data reported by schools. Thiis ratio comprises the total
number of students in a shool divided by the total number
of full-time teachers (2 half-time equal one full-time, etc.)
in that school. It does not include teacher aides.or
technical assistants.



Typically, two further groups of variables were used but not

coasistently from subject to subject. The Word Knowledge scores (on an

antonym-synonym test) were used and the Reading scores where Reading was

not the criterion.

Within countries two major types of analyses were undertaken: a

between-student analysis and a between-school analysis. The between-school

analysis was undertaken for Science, Reading Comprehension, and Literature

only. In each case the sieving of independent variables (particularly the

instructional, school organizational, and kindred variables) was based on

the partial correlation, after home background and/or type of school, type

of program had been partialled out, exceeding twice the standard error of

sampling and the importance attached to a particular variable by the subject

committee. In this way, the effect of school and teacher variables could be

judged after the calibre of input of students to the school had been taken

into account. Cases of detected high multi-collinearity were "solved" by

compositing the variables in question.

Where the school and teacher variables were based on fewer than 50

observations (i.e., 50 schools), there is a problem of stability of estimates.

The populations in this category are the two Belgiums (Populations II and IV),

Iran (all Populations), and the Netherlands and Hungary (Population IV). It

should also be pointed out that, where a variable had 20% or more missing

data, it was dropped from the analysis. This was the case for all data

relating to the school budget. In countries where these data are complete,

however, further analyses should be run in order to examine the effectiveness

of differential school-budget aspects after at least home background has been

partialled out. Some variables (e.g., class size, laboratory class size)

were omitted because they were curvilinear. The separate analyses of these

were never undertaken because of temporal and financial constraints, and

clearly such analyses have high priority.

Table V.6, below, presents as an example the surviving variables

by block for New Zealand Science-Population II between-school analysis.

There are forty single variables which with compositing form thirty variables.

This was a typical number of variables for the final regression analyses.



TABLE V.6

Variables Suyrvvng to Final Between-Schoo-lRgssion AnalyesE

in New Zealand Science--Population II

BLOCK 1 Father's occupation )
Father's education )
Mother's education )
Use of dictionary ) Home background
Books in home )
Family size )
Age
Sex

BLOCK 2 Type of school
Type of program

BLOCK 3 Percent male teachers in school
No. of laboratory assistants
Sex .of teacher
"Opportunity to learn"
School environment
Total homework per week ) Homework composite
Total Science homework per week )

Taking Science ) Study of Science
Total years study of Science ) composite
Total hours study of Science )
Principal teaching experience
Total enrollment
Decision-making--syllabus
Admission criteria--residence

-- exams
Economy of school region
Methods--audio-visual

--field trips
Science expeditions
In-service Biology course
Total in-service training
Grade in school
Science teacher training

BWLOCK 4 Interest in Science )
Science in work )
Importance of Maths ) Attitude composite
Reading Science/technical
Reading -c_zience fiction
Reading Science artic'es
Watching TV--Science related programs



Incremental Variance

Annex Tables 3 to 6 present the incremental variance for various

blocks of variables, as well as the total variance accounted for in each

subject area in each population for the between-student analyses. Table V.7,

below, presents a summary of the block variances and total variances account.

The percentage of total variance accounted for varies from a low of

11% in Iran for Population IV--Science to a high of 79% 
in Germany for

Population II--English. The average percent total variance accounted for

was 38.9%, indicating that there is a great deal of unaccounted variance

that educators must work on identifying and measuring other factors not yet

included in the IEA analyses. The total variance accounted for is notably

lower in developing countries.

The home background variables vary from 1% to 30%, with an average

of 11.5%, which raises the question of the extent to which the appropriate

home variables are being tapped in some countries.

Learning conditions vary from a low to 1% to a high to 52%. The

average is 10% across all populations in all subjects in all countries. The

percentages are clearly lower for Reading Comprehension, Literature, and Civic

Education than for Science, French,and English. Furthermore, the percentage

in these last three subjects rises with the school population being examined.

Let us be clear on what these percentages are. In a cross-sectional survey

of this kind we are saying that after the home background of 
children has

been taken into account the differences between schools (as they now exist)

in the learnT.ng conditions they provide are associated to a considerable

degree with differences in performance between students on the criteria under

consideration. In some cases, the learning conditions are two-thirds of the

total variance accounted for.

But then why should these differences between learning conditions be

more important for Science, French, and English than for Reading Comprehension,

Literature, and Civics? Is it that the first three subjects, which require

learning specialized material for which there exists little knowledge in the

home and therefore little backing, are necessarily more school-oriented? Or

is it that Reading Comprehension is not systematically taught in schools once

the decoding and encoding of the mechanics of reading have been accomplished?

Whv Do Some Students Read Better than Others?

Although there are appreciable variations from country to country, 1/

certain general trends stand out. In the first place, it is clear that

information about characteristics of the home and community environment in

-/ This section is an edited extract from Thorndike (1973), pp. 98-99.



TA BEE V,.7

Averages and rangos of all countries of contributions by
selected blocks to total variance in the between-student
analyses for each subj ect

Home background (Block 1)

-Pop I Pop0  II Pop IV

Average Range ~ Average Range. Ave-rage Range

Science 11 1 - 27 16 3- 29 13 3- 25Reading Comprehension 14 1 - 25 16 1 - 27 8 1 - 18
Literature - - 15 5- 25 9 4 - 17civics (cog 0 ) - 16 9 - 20 10 5 - 18
French (reading) - 15 3 - 15 4 1 - 16
English (reading) - - 14 1 - 26 7 1 - 16

Previous schooling (Block 2)

Pop. I Pop. II Pop. IV

Average Range Average Range Average Range

Science 1 0 - 14 6 0 - 17 6 0- 26
Reading Comprehension 1 0 - 9 10 0 - 21 7 0 - 19
Literature - - 8 0 - 14 3 0- 7
Civics - - 11 5- 20 5 0 - 15
French - - 22 1 - 22 3 0- 9
English - - 20 0 - 52 9 0 - 31
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Learning conditions (Block 3 for Sc, R.C.,, Lit & Civics, Blocks 3 & 4
for Fr and Eng)

Pop I Pop II Pop IV

Average Range Average Range Average Range

Science 8 1- 21 9 4- 23 15 4L- 41
Reading comprehension 6 2 - 18 6 3 - 10 5 2 - 15
Literature - 7 3- 12 4 1 - 6
Civics - 11 3- 18 5 1 - 9
Frenchl/ - 17 12- 24 19 10 - 52
English - 16 8 - 27 17 4 - 29

'2/
Total variance explained (The total variance is always unity or in this

case unity x 100)

Pop2 I Pop II Pop -IV

Average Range Average Range Average Range

Science 27 14 - 36 36 17 - 55 39 11 63
Reading Comprehension 28 18 - 39 39 20 - 51 25 13 - 47
Literature - - 55 36 - 66 37 28 -53
Civics - - 59 55- 62 39 28 -57
French* - 45 28 -- 65 43 27 -61
English - - 60 47 - 79 44 22 -75

1/ This is with Reading as the criterion. For Listening the percentages
accounted for are greater0

2/ Both in this table and in Appendices 3 to 8, it will be noted that the
sum of the percentages of the three blocks for any one subject do not
total to the percentage in the "total variance" block0  This is because
the "total variance" in each subject is the sum of the first three blocks
plus a kindred variables block and typically one or two other blocks which
vary from subject to subject but which usually include a Word Knowledge
score which might be regarded as a partial surrogate for "intelligance"
and "previous experiences" not measured in Blocks 1 and 20



which a youngster has grown up permits a fairly good prediction of his
achievement in reading at age ten and at age fourte9n. The prediction is less
effective at the end of secondary education, but this can be understood in
most countries as stemming from the fact that a good deal of selection has
taken place by the end of secondary education on the basis of both of academic
ability and economic level, so that those who remain in school are a select
group, not representative of the total population of the country.

In the ten-year-old group, placement in type of school seems to
be of no great importance as a predictor. With fourteen-year-olds in many
countries, however, a very substantial part of the variation in reading
achievement is represented by the type of school or type of program in which
the individual is placed. It seems reasonable to think of these variables
as representing primarily classification variables rather than treatment
variables. That is, assignment to one or another type of school or program
is likely to take place on the basis of previously demonstrated ability, so
that the differences in achievement of students in the different categories
of schools should probably be thought of primarily as an indication of the
type of classification that has taken place and only secondarily as a result
of the treatment that has been in effect in one school as compared to another.
Among those in the final year of secondary education, type of school or
program seems to be of less importance in many countries that it was for
fourteen-year-old--again because the continuing programs are more uniform
by the pre-university year, and because a high degree of selection has taken
place. i

The third general category of variables, and one ^r which the study
was particularly interested, is composed of variables des. .'ing schools in
terms of their organization, facilities, and treatment of students. The
effects of these differences can be seen clearly only after allowance is made
for differences in the input of students into different categories of schools.
Hence, it becomes necessary to partial out the effects of the previous two
kinds of variables; to wit, family and background variables, and the
classification effects resulting from assigning students in terms of their
previously demonstrated ability. After these effects have been taken care of,
ye!r little consistent pattern is found in the school variables associated with
differences in achievement. Though certain variables do emerge in single
countries, the same variable may appear with a reversed significance in some
other country. See annex 2 for the school bariables that were not significant.
The number of schools studied in each country is not large enough for one to
be confident that the differences from country to country are really stable
and meaningful. At this point, about the only conclusion that it seems
possible to draw is that from among the kinds of school-treatment variables on
which it was possible to obtain information in a large survey type of study,
little emTje that is useful in understanding the pErgress of students
toward higer levels of Reading C on. The same conclusion seems to
apply in Science.

Finally, there are a number of other current characteristics of
students that tend to be associated with higher levels of reading ability.



These are characteristics that should probably be thought of as concomitants
rather than as either causes or results. They are part of a syndrome or,
constellation of characteristics that describe the better reader, on the one
hand, as compared with the poorer, on the other. Thus, the better reader
reads more, reads more in such areas as current events, science, philosophy,
and even humor, and reads less in the fields of romance and adventure. The
better reader plans to continue his education and aspires to a higher level
of occupation in the future. He has certain attitudes that differentiate
him: the one that is the most clear-cut in the available evidence is a
belief in the importance and value of science for human affairs.

It must be confessed that the results of the IEA study provide little
guidance for the improvement of the educational enterprise. They point out
the very decided importance of the input into any school system in determining
its outcomes; but, as in the massive study of schools in the United States
included in the Coleman report (1966), the IEA results do little to accentuate
the importance of differences between schools in their effects upon students.
This is not to s y the schooling in unimportant. It may merely be that schooling
is relatively standardized, so that extreme variations in quality tend not to
occur. These results are consistent with the view that more extreme variations
occur in home and familial backgrounds, and that the school is an aspect of
society that provides more nearly standard experiences and opportunities.

Why Do Some Students Learn More Science than Others?

At the fourteen-year-old level, a number of the variables emerging
with a consistent pattern of relationships from the regression analyses for
the seventeen countries itesting in Science were concerned with the exposure of
the students to learning Science. 1/ Specifically the grade level of the students,
their total study of Science over past years, whether they were currently
studying Science or not, the time spent per week on homework,and the opportunity.
that they had to learn the items tested, contributed to different extents in
different countries to variation in Science achievement test scores. In addition,
some variable relating to characteristics of the Science teachers in a school
were found to be important. The sex of the teachers, whether or not they were
teaching Science, were employed full-time, or were members of a Science teachers'
association helped to-explain differences between students in achievement in
Science. Although there were sometimes exceptions to these general findings,
these factors of Science exposure and Science teacher characteristics were
linked with the student Science performance in the schools.

Of the many school organizational measures assessed in this study,
only size of school (total enrollment) was found to be important and then only
in three countries. There are many other factors whose influence is l y
in the school systems of different countries, but no evidence of their effects

1/ This section is an excerpt from Coomber and Keeves (1973), pp. 266-67.



was found in this study. Perhaps by now in many countries major differences
between schools arising from these traditional factors have been eliminated.
Alternatively, the effects of such variables as class size may be unique to
a country and dependent on other forces operating. In addition, it is possible
that the methods of measurement used were too prone to error for significant
relationships to be observed. One must, however, report an absence of
consistent evidence to support the influence of variables other than those
referred to in the preceding discussion on student Science achievement.
See Annex Table 2 2 for a list of school variables that were not significant.

With all variables included in the between-student regression analyses,
the average percentage of variation in the Science achievement test scores
accounted for was 36%, and ranged from 17% in Iran to 55% in Scotland. The
remaining rather substantial proportions of unexplained variance are attributable
to factors that were not taken into account and to errors of measurement.

At the terminal secondary school level, different patterns of results
emerged about factors contributing to achievement in Science from the analyses
carried out when compared with the results obtained at the ten-year-old and
fourteen-year-old levels. 1/ Where a school system becomes highly selective at
the upper secondary school level, the home circumstances of the students cease
to account for the differences in performance in Science of those students who
remain. This result is consistent with the evidence obtained in other ways
that a more homogeneous student group is generally formed with students from
more advantaged home backgrounds.

In addition, at the pre-university level the sex of the student becomes
an even more powerful factor, with maie students performing markedly better than
female students on the Science tests. The development of Science as a subject
in which boys exceed girls in performance as they move from the ten-year-old
to the fourteen-year-old and through to the terminal secondary school level is
common to all countries taking part in this investigation, even though these
countries differ in the proportions of boys and girls remaining at school.
The IEA report shows something of the emergence of this trend but does not
effectively expose the causes involved.

Perhaps the most powerful factors influencing achievement in Science
at the pre-university level are '..,e related to exposure to learning the
subject. Clearly related to a 1> :!er level of achievement in Science were the
following factors: the extent to which Science had been studied in earlier
years, the time given currently to the study of Science both formally in classes
and informally at home, and grade level. Some characteristics of the teachers
in the schools were also found to be related to student performance in Science.
In general, where the teachers had received more post-secondar.y school training,
were members of a subject association, spent more time in preparation either

1/ The remaining paragraphs in this section are excerpted from Coomber
and Keeves (1973), pp. 279-280.
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in or outside school hours, and had taken part in Science curriculum reform
activities, their students tended to do better on the Science tests. It must
be repeated, however, that although the evidence is only slight, it gains some
support by being common to several countries.

While there was no clear evidence to show the extent to which the
student's practical experience was related to a higher level of performance
in Science, there was some suggestion that if students were given greater
opportunities for planning and carrying out limited scientific investigations
they tended to do better. This is an area of cinsiderable importance in the
planning of secondary school Science course, particularly in the later years,
and it is disappointing not be able to report a more definite result.

Final Remarks

The worthwhileness of the results will depend to a great extent on
the way in which policy-makers, at whatever level, understand both the strengths
and weaknesses of the results. In many cases, this will depend to a large
extent on the systematic links already forged or in the process of being forged
between the IEA researchers at the national level and policy-makers in each
nation. The univariates descriptive statistics on so many input, process, and
output variables for various levels in each school system are a mine of
information for each national system of education. Some of the between-nation
differences, as can be seen from the selected examples given earlier in this
paper, have very pointed messages for some national systems. (See also
Passow et al., 1974.)

The within-country analyses, despite the problems of correlations
between the variables in the final regression analysis and exogenous variables,
have identified aspects of learning conditions (as they now exist) that are
strongly associated with differences in student achievement. In a cross-sectional
study of this kind, cause and effect cannot be proven, only inferred, and there
is a strong case for submitting some of the variables shown to be important
to a strict experimentation.

For international organizations one of the problems emerging from the
IEA study concerns the types of variables on which it would be useful (and why?)
to collect systematically standardized data (and how?). What sorts of pilot
work can be undertaken to determine how, at low cost, one can collect reliable
data from national samples of children in developing countries where the
illiteracy rate is high? What type of interdisciplinary work should be
undertaken in developing countries to help identify the types of factors on
which data should be collected in an effort to "explain" differences between
students and between school?

Although evaluators do conceptualize in their roles as researchers,
it is clear that in all countries the art of educational theor.y (or in some
cases, perhaps, the communication of it to the educational researchers and
evaluators) is in a poor state, as witnessed by the low total variances
accounted for. What types of work can be undertaken to improve this state of
affairs?
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Finally, it is through evaluation projects of this kind that more
"hard" information can be collected and used to improve the educational
provisions for children in the coming years. The knowledge explosion in
measurement and evaluation techniques has been rapid. The cooperative nature
of IEA's work has helped researchers in some countries to advance their
competency by twenty years in a five-year period. More such enterprises ofthis kind are needed.
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VI. Limitations of Available Research

Each research approach is subject to substantive and methodological
problems peculiar to itself. 1/ These problems were discussed other sections
and will not be reviewed here. Some research limitations appear throughout
educational research, however, and have, we feel, special importance.

Firs't, educational outcomes are almost exclusively measured by
cognitive achievement. But the educational system has many functions and
many outputs. Cognitive achievement--in particular that part measured by
standardized tests--is only one aspect of student learning. Higher cognitive
processes(abstract reasoning, problem solving, and creativity, among others)
are obviously important educational outcomea--as is non-cognitive achievement.
Thus, of the many and diverse kinds of student learning, almost all the
educational research that examines student learning is based on a narrow range
of cognitive skills. Therefore, current research cannot lead to conclusive
generalizations about educational outcomes, because it cannot measure most of
them well,

Second, there is virtually no examination of the cost implications
of research results. By and large, educational researchers have concentrated
on discovering effective educational practices. Virtually no attention has
been paid to the notion of cost-effective educational practices. Research
results are thus difficult to translate into policy-relevant statements.

Tlhird, few studies maintain controls over what actually goes on in
the classroom as it relates to achievement. Data on classroom transactions
are the only source of information on the content of the student-teacher
relationship. Studies that omit transactions of the data can hope to identify
among variables only those broad associations that hold no matter what might
be the nature of the relationship between student and teacher. Thus,
researchers' results may well be affected by circumstances unrecognized in
their analyses.

Finally, the data used by researchers are, at best, crude measures
of what is really happening. Concepts such as a teacher's ability to teach
or a student's ability to learn are easily discussed, but objective measures
of these abilities are extraordinarily elusive; and empirical analysis is
based upon measurement. There is no way of knowing the extent to which
inconclusive results stem from the researcher's inability to measure accurately
the variables he includes in his analysis.

1/ This and the following section are edited versions of Averch et-al.
(1972), p. 153-57.*
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VII. Conclusions and Policy Implications

With the limitations' of' research clearly in. mind, we return to, the
issue of educational ef£fectiveness. 1/ The first major imiplication of the
research is:

Research has ndt idbentified- a variant of the existing, system that is
consistently related to students' educ-ational-outcomes. The term "a variant
of the excisting system" i's. usedd to describe the broad range of alternative
educational practices that have been reviewed abode.* We specifically' include
changes in school resources, prbcesses, organizatio-ns' alid: aggregate levels

of funding.

We mTust emphasize that we' are n6t suggtsting that nothing makes a

difference, or that nothing "works." ilather-, we are saying that research has

found nothing that consistently and' unam buousl makes a' difference in student
outcomes. The literature contains' numerous examples of educational practices

that seemi to have significant-ly affected student outcomes. The problem is
that there are invariably other studies, simillar ins approach and' method, that
find; the saTde educational practice: to be ineffective; anrd we have no c'lear
idea' of why d: practfie that seems to be effective in oine case, is, apparently
ineeffective- in another.

We must also' emphasize that we are not saying that school does not
r affect student outcomes. We have little knowledge of what student outcomes

would be wete students not to attend school at all.. Educational research
focuse-s on variants of the existing system and tells us nothing about where

we might be without the system at a1.

Furthermore, nothing we have found in the educational research
literature proves that current educational systems cannot be substantially
improved. But the research results we review above provide little reason to
be sanguine. Our general conclusion, so far, is that there are few consistent,
positive, policy-relevant findings. That is, the research offers little
guidance as to what educational practices should be implemented. This
condition can arise because that is the way the world really is, or because
researchers have been asking the wrong questions, or because the research
methods used are not sufficiently powerful, or because the data are "bad."
For whatever reason, we can only s,y that the educational practices examined
thtis far are only weakly connected to student achievement.

Finally, the educational practices for which school systems have
traditionally been willing to pay a premium do not appear to make a major
difference in student outcomes. Teachers' experience and teachers' advanced

1/ This sections is based on edited extracts from Averch (1972) and is
consistent with Jencks (1972).



degrees, the two basic factors that determine salary, are not clearly relatedto student achievement. Reduction in class size, a favorite high-priority
reform in the eyes of many school systems, seems not be be related to studentoutcomes. In general, the second major implication of the research (and themost important one for school finance) is:

(2) Increasing the expenditures on traditional educational
practices is not likely to improve educational outcomes substantially.

The third major policy implication of the research is:

(3) There seem to be opportunities for significant reduction orredirection of educational expenditures without deterioration in educational
outcomes.

Researchers have examined many variants of the existing educational
system. As we have indicated, none of these variants has been shown to improveeducational outcomes consistently. A fact often overlooked is that few havebeen shown to lead to significantly worse outcomes, either. Consequently,educational research has provided-a long list of equally effec"i-7e variants ofthe existing system. If these variants are not all equally expensive, thenchoosing the least expensive provides opportunities to redirect (or evenreduce) costs without also redtucing effectiveness. 1/

Educational research consists almost entirely of effectiveness
studies. There are very few cost-effectiveness studies. The tremendous
volume of "negative" results--negative according to the peculiar bias ofeducational research, which seeks only improvement on the effectiveness
side--must surely contain many "positive" results in the sense of indicatingless costly methods of accomplishing as much as is currently attained.

The research contains some evidence supporting a fourth majorimplication:

(4) Innovation, responsiveness, and adaptation in school systemsdecrease with size and depend upon exogenous shocks to the system. In otherwords, large systems are less likely to be innovative, responsive, or adaptivethan are small systems. Further, whatever the size of the system, innovationis not apt to come from within the system. Outside pressures, from thecommunity or from the federal government, are likely to be needed. Sincerelatively little research has been directed toward these issues, this findingmust be viewed as tentative.

1/ This conclusion applies only to questions of educational effectiveness
as now measured. It cannot be applied to justify situations in whichconstant or decreasing expenditures would impair the health or safetyof children and staff.
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The implication of this tentative conclusion, however, is clear.
There is currently a good deal of interest in government leverage and in the
question of whether aid to the schools should be tied or untied. The literature
that we have examined suggests that government influence is important in getting
innovation into urban school systems, although the hypothesis has not really
been tested rigorously.

Our review of educational research supports a fifth major implication:

(5) Educational research is seriously deficient in terms of the
sizes scope, and focus of research efforts and in the integration of research
results. Beyond these specific limitations, educational research has tended to
be small in scale, narrow in scope, diffuse, maldistributed, and lacking in
focus. In comparison with other major sectors, the amount of research activity
devoted to educational problems is surprisingly small. The amount of resources
allocated to agricultural research and development in the United States, for
example, is more than four times as much, and to health research more than
thirteen times as much as education receives. Moreover, educational research
is a relatively recent development., Quantitative research on American
education goes back to the work of Joseph Meyer Rice in the 1890's; but
significant levels of activity did not begin until the late 1950's when first
the National Science Foundation, then the Office of Education, began to fund
a wide range of research activities.

I

A comparison of R & D communities by institutional affiliation shows
that educational research is very unlike other R & D sectors in the economy
because colleges and universities perform the majority of R & D in the
educational sector. The typical education study is not founded on a wealth
of previous knowledge and understanding, nor is it directed toward the needs
of the educational policy-maker. There are virtually no research-based,
problem-solving units in the typical education agency in most countries. 1/
The academic coimmunity tends to conduct relatively small studies on a
part-time basis and to concentrate on basic research. Furthermore, educational
research has tended to be almost exclusively the domain of the psychologist.
Only recently has it begun to attract the attention of more than a handful of
well-trained researchers in other fields. 2/

Finally, the sixth major implication of our work is:

(6) Research tentatively suggests that improvement in student
outcomes, both cognitive and non-cognitive>, may require sweeping changes in
the organization, structure, and conduct of educational experiences.

1/ In 1968 there were in the United States only 1,300 man-years devoted to
research, development, or innovation in the almost 20,000 state and local
education agencies; most of that was devoted to testing and to gathering
statistics (Levien, 1971).

2/ See Levien (1971) for a discussion of the current state of educational
research.
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This inference follows from the first four conclusions cited above,
as well as from the testimony of the experiential approach. Even the
fifth conclusion, which cites the paucity of educational research, tends to
reinforce the point that drastic changes in education may be necessary because
it implies that marginal changes in research have been and will be inadequate
to indicate clearly the directions educational improvement should take.
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When Ž't:3i' and WritinLg -Frenlic
igF ro...iuced

Ml-tsf r cordlurtf:d ir" Fr( 1 slrc&

*~ 'l'c-\.c>;', c5t- Frn.sch s .lX-L
I rrac;,, tva.g stXwc,v Frrtx'. ir P op. I

Pc.3-'' F:t ap.'- ': t 1.udv F7 enC: I I. .
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oghof nericoTh. F'ren~ch,
it (-rm c,dIi a t
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advanced

Lengtli of pc-~-iodsi French,
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Total timin. FrEtnch, b3: 4nning
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Total time. French, advanced
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Native teacbers Erenclh



-77-

Annex Table 3

C ont5. ri b)xr i con by b Wr k ) s,. S o i C3 ,.' t}tt~ oi>:' i .u C(' f 'i'i .% % i . . .e- 'l -. ~.'.iCit t

Ppn .-. .t-ior1 I Prui1it:ion. II IV
Block Block Block TOTAL - -Uock Block Uock TOTAL Biccl~ Block Black T L

Country KLi 2 .3 2 1 2 3
Australia - 16 7 11 39 13 3 20 44
B P U(F'L ) 4. 2 8 21 8 3 12 26 - -
Belgiurm.(Fr.) 12 0 21 36 - - - - :
Cl1ilO 4 0 9 2.6 13 4 6 25 19 3 8 32
Enl4Ia.nd .1 O 3 32 23 .. -7 7 52 13 2 41 61
Fed.Rep.of 8 2 10 24 18 2 14 34 13 12 8 39GEnr any

Finland 14. 0 4 26 2 6 10 . 44 25 19 7 56
Frari c - - - - - 16 2 : 5 49

Un,gary 0 7 20 14 3- 5 31 11 13 10 41
tldia 1 0 20 29 3 10 8 24 4 4 17 26

rTran 6 14 6 32X 5 1 9 17 3 0 4 1.1
t 1a1y ' 4. 0 ,4 14 10 4 6 24 10 2 16 30

Japan 17 0 1 222 23 0 4 40 - -

NVetIv rIands 16 1 7 29 19 15- 10 49 21 5 31 63
New Zealand - - - - 17 12 8 45 13 1 31 54
Scotland 22 1 5 3.6 29 11 9 55 19 1 34 63
Sweden l6 0 5 24 18 0 7 36 18 8 20 5
Thiailand - - - - 10 3 23 37- - -
IUnited States 18 1 9 34 22 2 7 3 6 18 9 8 39

NEAB 11.4 1.4 7.9 27.0 15.8 5.9 9.2 '30.1 12.7 6.4 15.3 3B.8
bigh "'t 22 14 21 36 g9 17 23 55 25 26 41 63
Lowes.t I 0 1 14 3 0 4 17 3 0 *4 11
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Annex Table 4

TA c i rri j m i oix I a 1 ____I__ ipuii tc.±it IfT population, TV

Blok 1ci; locik ITAYIk, Wtock- Block BlockR TOTAL Bilockt BTock. Blockv TOTAL

Cou y1 2 3 1 2 3 2 - 3

Bt e I i 1.7 1. 7 2251 ) 11. 7. 2 2. 5 5 10 07 9. 3 33< . 124 7 18. 5 3. 4 42.3

eiuxr.) 16. 7 1 1 18. 4 38.8 1. 2 14. 5 10..3 43.2 7. 2 ..4 9.0 29. 7

Ch.,i1 , 1. 4 1.2 8.3 22.3 20. 1 S.9 6.6 38.6 14.9 4.9 5.3. 28 9-

England 22. 1 0.4 1.5 31. 4 27L ..3 13. 7 2. 6 50.8 2 .4 1.8 4.6 16. 4

Finland 17.7 0.0 2.8 27.8 20.3 13.4 4,3 46.8 11.5 2.3 2.3 22.0

Hungary 18.7 0.3 3.8 28.4 3..6 3.9 4.0 36.2 6,9 8.5 4.8 27.1

~VIndia 1.6 0.3 14.9 30.8 1.4 3Y1I 927 20.0' 4.0 2.2 4.7 29

~Iran 8.7 9.1 7.2 30.3 6.1-3A 6.6 20.0" 5.5 0.0 7.6 14.5

Israel 25L .4 1.9 376 36.6. 25.2 13.9 4.3 48.3' 8.6 19.4 15.2 46. 9

Itl1y 9.6 1., 4.4 18.0 10.4 12.4 3.2 33.6 9.6 7.8 5.0 25.3'

1Cether1ands 11.1 1.6 4,0 26.4 12.5 20.7 3.9 45.8 1.0 7.4 4.8 16.3

New Zealand - - - - 13.5 173.6 8.2 46.8. .0 1.6 3.9 19.2

Scotland 23.7 0.3 2.3 33.8 26.1 1.2.3 3.9 50.8 4.0 1.4 3.53 20-.2.

Suwden 11.4 0.3 2.9 18.3 16.1 0.0 2.9 33.7 4.2 14.0 1.8 274.9

Untited StateGs 19.8 2.0 3.8 31.8' 22.1 3.4 6.5 42.6' 17.5 8.0 2.9 $3.6'

EN 13.5 1.3 6.4 28.4 15.9 9.9 5.8 39.4 8.0 7.1 5.1 25.3

Tighest 25.4 9.1 18.4 38.8 27.3 20.7 10.3 50.8 17.5 19.4 15.2 46.9

Lowest 1.4 0.0 1.5 18.0 1.4 0.0 2.6 20.0 1.0 0.0 1.8 12.9
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Annex Table 5

{~7,tlt'a :o. c. a lr~ ct,w 'k ¢ esS tt. t7e.-.c4 3 l; V r a ri . i7rt)} 3 t.(6 su

CIVIGS C'GNIT"l V

'Qf riI1,t-O II t' C:Lon iv
1 31ock I.t j C' ocl' T'OTAL Ti, "ok Block Block TOT'AL

Country NN, 1 2 3 1 2. 3

Fed, Rep.
of Cernam-y 17.6 6.5 17.7 57.2 4.7 0.6 6.8 27.8
Fjnlaid 19.0 11.2 9.1 60.6 13.8 2.9 0.9 37 . 2-
Ireland 18.6 4.7 17.0 6f2.2 9.0 0.8 9.0 43.5
taly 8,5 10.5 12.2 56.3 - - - -
Netier1ands 15.3 20.2 7.5 55.2 8.2 7.9 5.2 31.2
Nexw Zealand 14.4 14.7 12.1 60.0 8.0 0.2 3.3 33.7
Swt -n - - - 7.5 15.0 6.0 43.2
United States 20.4 7.0 2.8 61.8 18.3 9.0 4.1 '56.7

14A 16 .3A 10.7 11.2 59.0 9.9 52 5.0 39.0
Hiighe;'. 20.4 20.2 17.7 62.2 18.3 15.0 9.0 56.7
L 8.5 4.7 2.8 55.2 . 4,7 0.2 0.9 27.8



Annex Table 6

contributi~ 01 y h 1) st o&.: mc::~~~\~V~t~~

-. TAI

Irncrcu:eet PctiC2x;lXt1 T.T Population !V

E.ioc1X }3ock s.7.< oc T 'OTAl. B3lock Bloc.k Plock Block TOTA]L

Country 1. 2 3 .4

Belgiurm(Fr.) 14.2 21.0 6,5 9.8 57.0 6.0 3,4 10.7 15.6 41.9

Chile. - 8.2 8.5 4,7 15.2 42.0

Fed.Rep.of 15.1 30.7 14.0 13.0 78.5 1.0 0.5 7.5 3.9 34,0

Gerr,axiy

Fiulan.d 25.7 40.4 5.8 2.2 78.2 4.3 0.2 19.3 2.3 43.1

Hungary , - t - 2.9 12.7 2.1 17.5 41.6

-Israel 21.4 4.1 5.5 4.4 53.5 9.7 1241 7.7 5.2 42.3

Italy i.2 7.5 5I4 13.2 36.1 16.4 30.9 5.8 15.2 75.0

Netherlands IoV. 51.7 8.4 2.1 77.5 0.6 1.2 2.8 5.8 22.4

Sweden 12.5 0.0 8.6 4.2 54.4 3.1.. 19.5 1.5 2.3 47.0

Thailand 8.2' 1.4 14.5 *9.9 47.1 12.8 5.3 5.0 17.1 48.3

MY 13. 7 19.6 8.6 7.4 60 6 ' 6. 5 n9.4 6.,7 10.5 43.8'

Z5, 2.7 51.7 14.5 13.2 78.5 16.4 30.9 19.3 17.5 75.0

LOvest 1.2 0.0 5.4 2.1 36.1 0.6 0.2 1.5 2.3 22.4

t%


