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Foreword

The timeliness of this book is evidenced by the continuing and
growing interest of educator; in international education.
Whether that interest is motivai.fd by a desire to better the con-

mm good of all people, to improve the competitiveness of our eco-
nomic system, to ensure the survival ofour democratic government, or
other reasons, it is to bring meaning to international education and
global connectedne6s

ASCD'S long-range plan carries a mandate to develop international
education activities. A task force of ASCD members is giving direction to
those activities, and in daily practice we are striving to improve stu-
dents' understanding; of the world in which they live. To model the
urgency of the need for international education, the ASCD Executive
Council has met in countries outside the United States, and the Associa-
tion has increased its offerings of professional development activities in
various countries. Each year, ASCD welcomes mentors and new interna-
tional affiliates.

Thus, publications such as this complement the person-toperson
interaction of ASCD members around the worl I with others interested
in international education. This book moves us toward the goal of inter-
nationalization of ASCD's programs, services, and governance. To the
extent that it enhances the !peening of international education, it con-
tributes to the worthiest goal: the betterment of mankind.

Patricia mran
ASCD President, 1989-90



Introduction

1
ncreasingly over the past decade there have appeared in the press
bar grapiis comparing the performance .4. United States students

, with tkir counterparts in other countries. There have been other
charts showing declines or improvements by students in comparison
with their elders. Usually these graphs have been accompanied by dire
warnings and pointing fingers. The targets. have variously been schools,
teachers, television, drugs, race, and parents. As far as the internatiord
comparisons are concerned, the main source of the data has been one
organization, The International Association for the Evaluation of Educa-
tional Achievement (lEA), of which I am the current Chairman. A yeat
ago I was asked by ASCD to prepare a volume that would help elucidate
the various subtle issues behind such a glaring display as a har graph
that shows the students of a country like the United States performing
below most of the other industrialized countries. Such is the purpose of
the present volume, which focuses primarily on the lEA studies, which
are the oldest and most comprehensive of the comparative studies, and
which have been imitated by private organizations like the Dallas news-
papers in the early 1980s and more recently by the National Assessment
of Educational Progress. These studies have been complemented by
more de!ailed studies such as those of Harold Stevenson and the various
United StatesJapan studies. The IEA studies serve, however, as a gotai
focal point for discussion.

In the late 1950s, lEA started as an organization of researchers from
around the world who found that they were concerned with a number
of issues that could not be studied well within the confines of one
school system. The reason for this is that most systems are more or less
uniform with respect to such matters as class size, age of school starting,
length of the school year, comprehensive secondary schooling, and the
like, If one wanted to study these effects, one needed to design costly
and politically risky experiments. There was, however, "natural varia-
tion" if one were to go beyond the borders of a single geographic unit.
The idea of comparative studies of achievement and its antecedents and
consequents was thus born.

vii
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One of the first problems the group faced was that of creating com-
parable measures, tests that could be used across languages and cul-
tures. The initial experiments showed that this task was feasible, so a
full-scale study of mathematics was launched in the early 1960s and was
followed by the "six-subject survey" (reading, literature, science, civic
education, and English and French as foreign languages) in the 1970s.
During the mune of the past decade, lEA has conducted a second study
in mathematics and science, a study of written composition, of class-
room environments, and is currently conducting studies of preprimary
education and computers in education. It is launching a study of reading
literacy, the first in a series of projected cyclic studies of learning in the
basic school subjects, and is contemplating a study of social values and
moral reasoning. .

In general, lEtis methodology is one of survey research, with an
emphasis on careful test construction combined with sets of question-
naires for students, teachers, and school heads, as well as "national" cur-
riculum questionnaires and supplementary histories and interviews.
Over the course of its history, IF.A has usel various approaches to the
analysis of data and has been among the pioneers of various sorts of
causal modeling and analysis.

In some systems of education, IFA has come to be seen much as
people in the United States see the "wall chart" pining state against state
on the basis of :;AT scores, Like SAT, lEA is a household word, both
feared and respected and even cherished, depending upon the educa-
tional stripe of the viewer it has been seen as creating an educational
Olympics. At the same time, those involved in the work of IFA have
always been chary of the simple comparisons; they have downplayed
the simple comparisons of mean lest scores for a number of reasons
which are the substance of this volume. In summary, school systems are
often structurally different and any comparison must be seen first in
light of such structural differences as percentage of the age cohort in
school, amount of prior schooling, tracking and streaming practices;
second, in terms of the subtle curricular differences that lEA has labeled
"opportunity to learn "; and third, in terms of real cultural differences in
conceptions of the given subject matter and of schooling in general.
Each of these issues is addressed in this volume.

Seth Spaulding sets the stage by looking at the history and policy
implications of comparative studies in education, including those of
IFA. He elucidates the various theoretical and practical issues in corn-
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parative studio and traces the sorts of interpretive rrobk.ms that WA
and other comparative studies have faced in comparing the incompara-
ble.

Turning to specific issues of what to make of a comparison, Ian
Westbury shows how complex may be the interpretation of comparative
achievement scores. Using the recent mathematics data as an example,
he shows that the comparisons raise a number of alternatives in curricu-
lum planning and school organization. Any simple answer may he mis-
leading.

Despite this caveat, the lEA studies have spurred educational
reforms Inger Markiund from Sweden and Zoltan Bathory from I Inn-
pry show ho two systems of education have used the results to foster
curricular changes in the schools of their respective countries. Both
show how the public and planners can use comparative data in a
thoughtful fashion. Their description of how their systems used the data
are potential guides to curriculum planners at the district and state level
in the United States,

Edward Kifer, Lorin Anderson and Neville Postlethwaite, and I
examine the various studies to see what broad implications might be
drawn concerning issues related to curriculum and instruction. Kifer
pays particular attention to issues related to the sorting of students as
well as to other issues of school organization such as retentivity, selec-
tion, and the differentiation of the curriculum. These all have their
effect on opportunity to learn and thus on achievement. Anderson and
Postlethwaite Itiok at the IF.A results in terms of characteristics of teach-
ers and teacher training and at classroom arrangement and teaching
practices. They draw some general conclusions about the curriculum
that affect the students and their teachers. In tracing the particular impli-
cations for a single area of the curriculum, language arts in the mother
tongue, I examine the results of the reading, literature, and written
composition studies to see what implications might be drawn for
reform. The studies in reading and literature had an effect similar to
that of the mathematics and science studies; they sent researchers and
teacher trainers to a particular country, New Zealand, to seek to deter
mine why the students there appeared to be far better readers than stu-
dents in other countries. That experience has led to profound shifts in
the language arts curriculum, particularly at the elementary level,

Herbert Walherg follows with a provocative examination of the
relationship between student performance measures and other indica-
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tors of a nation's well-being in the world. His chapter sets forth the idea
that educational performance can be a harbinger of economic well-be-
ing and pniductivity in an age of information and tc..chnology It is this
powerful link that has helped spur the sorts of stud".:,i. that WA repre-

sents. Although the other chapters suggest that gross indicators mask
many important nuances, Walberg reminds us that gross indicators are
used and will continue to be used by policymakers around a world that
is increasingly interconnected and dependent upon a highly educated

workforce.
Chester Finn concludes the volume by looking at comparative per-

formance from a policymakerS point of view As his chapter indicates,
during his term in the United States Department of Education, Finn
pushed for the development of dear and understandable educational
indicators that could be used much like economic indicators to show
the changes and relative position Of educational systems. Such indica-
tor represent a part of the polirmaker's need to report clearly and sim-
ply to the public. lie places international studies in the context of
national and state-by-state comparisons. This paper makes a plea for
continued comparative indicator studies, particularly among the indus-
trialized nations. Such studies, including the lEA studies, are an impor-

tant aid to the educational decision maker, whether professional policy-
maker or intOrmed citizen.

AIAN C. PeRVFs
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Comparing Educational
Phenomena: Promises,

Prospects, and Problems
SETH SPA. ILDiNG

c all learn from comparisons, and the history i if comparing
and borrowing ideas in education, according to himoriatil
comparativ educator Hill Brickman t 1988. in an article

published just before his recent death), can x_. traced at least to the
fourth century B.C. when, is Oropaedia, Xenopht in analyzed "what he
described as Persian education, thereby enabling the Creek reader to
compare it with Spartan schooling" (1 3). Indeed, for over two millen-
nia since then, until relatively mixlern times, comparative studies in
education were essentially reports of scholars, gavernment officials,
and others who described the educational institutions, systems, and
programs they saw when traveling.

With the formaliution of com7arative education after World War II,
scholars began to use more structured approaches borrowed from rani-
ous social science disciplines, conceptual fray teworks and methods that
provided quantifiable elements to compare. The questions were, essen-
tially, how to compare educational systems and phenomena so that we
know we are kxking at something truly comparable and, at the same
time, discover reasonable explanations about why things happen as
they do. To some scholars, such comparisons were primarily of intellec-
tual interest, part of the drive to know more about other cultures and
peoples. Others, particularly in the United Kingdom and Europe,

Seth Spaulding Is Professor (Onternatioal and Do vlopment Educa-
tion, Dtpartmunf cjAdministratitti (I)ld Potter Studies, Sdy,o1 Educa-
tion, Iinitoersity qPittsburgb.

I
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thought policymakers could learn from the experience of other coup
trim i

Comparisons in education, whatever the motive, take place in a
complex environment. Children in different countries attend schools in
substantia!ly different societies and educational systems. They attend for
varving periods of time, both during the school year and during their
cumulative scixxal career. Some systems are oriented toward central-
ized decision making and national examinations to select those to con-
tinue beyond compulsory levels. Others are highly decentralized with
little standardized achievement testing as a basis ftir promoting stu-
dents. Some countries retain most of their children in school through
the secondary level; many still do not provide a full primary setxxil edu-
cation for every

At the same time, the educational problems and issues between
and among nations are often very similar, essentially revolving around
how to provide education that is demi icratic, efficient. and relevant. It
seems appropriate. therefore, that we try to learn from one another.

Sharing Descriptive Information Among Countries

The United Nations Educatiimal Scientific Organization (1!NESCO),
established in 1946, early recognized the need for sharing of informa-
tion about educational systems among countries. Iloowevcr, statistics col-
lected from member states did not to report comparable phenomena.
Age groups in one country were slightly different at varying levels or
grades than in other countries. Some countries required more years at
various educational levels than others. some reported expenditures in
categories not used by others, and, of course, curriculum emphases var-
ied from country to country

Over the years. t TNESCO developed, in coop erat it in with educa
tional authorities in member states, the International Standard Classifi-
cation of Education OSCED) that provides agreed-upon standards and
definitions so that we now have a better chance of understanding what
statistical data Encino various countries mean. ISCED is designed for

I See Erwin Epstein, "Currents Left and Right is dogy in CI )mparative
Education' in Aim Appr oaches in Compton/nit, edited by PG Altback
and G. Kelly (Chicago, University of Chicago Pre,s, 1986), for a fascinating dis-
cussion of the various ideokigical and methodological currents in the field

4-;
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assembling data on current educational phenomena such as enrollment,
teaching staff, and finances, as well as tar statistics of the "stock" of edu-
cated people obtained, for example, by a national census. It classifies
"courses, programmes, and /id& of education according to their educa-
tional content. The educational content of each course, programme, and
field is designated according to its level categoty and its sulyect matter."2
Further refinements make it possible to intelligently compare statistics
on education from various countries, as long as they use ISCED. Fortu-
nately, most do, or at least report data so that they can be regn.'iped fol-
lowing ISCED standards, and UNESCO's statistical yearbook is an invalu-
able source of information. These statistics are often u.sed in connection
with other studies, such as the rate-of-return, costbaidit, and man-
power studies often done by economists, and the cognitive achievement
studies done by groups such as the International Educational Achieve-
ment Association (lEA).

The availability of better statistics, of course, has helped to describe
what is happening in various countries in terms of enrollment at vari-
ous educational levels, broad curriculum trends, drop-out and wastage
problems. Educational finance trends, and so forth, but these data have
only illuminated the problems without much information about solving
them UNESCO, accordingly, encourages sharing qualitative informa-
tion through documentation center work, both at UNESCO headquar-
ters in Paris and at its International Bureau of Education in Geneva, and
through a variety of conferences and studies. Perhaps most notable is
the International Conference on Education, held every two years in
Geneva, attracts ministerial delegations from over 100 countries,
Before the conference, each delegation respon6s to a questionnaire
about its theme, and the results are summarized in conference docu-
ments. In addition, most countries submit a report that is microfilmed
and made available to researchers and educators. Unfortunately, the
Reagan administration withdrew from UNESCO in 19M. Since then, the
17.S. has .iot participated in most UNESCO educational efforts.

2 UNESCO, International Standard Classification of Education, abridged
edition (ED/BIEHCONFINTED.35/Ref 8) (Paris, July 1985), I and 21 See also
"Educational Statistics: National and international Sources and Services." in
Edruxitional Docurnentatkm and Inprmatt, (Bulletin of the International
Bureau of Education, No. 202, 1st Quarter 1977), which describes in detail the
UNESCO statistics collection system.

1
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The Unique Role of the LEA

UNESCO is the major intergovernmental organization responsible
for sharing educational information worldwide; numerous other gov-
ernmental organizations are involved as well. The World Bank, the
Organization for Economic Cooperation and Development (OECD), the
Organi on of American States (OAS), and various bilateral organiza-

tions si as the U.S. Agency for International Development (AID),
Swedish International Development Agency (SIDA), Canadian Interna-
tional Development Agency (CIDA), and the U.K. Overseas Develop-
ment Authority (ODA) continue to support various kinds of educational
activities in a number of countries. None of these agencies, however, has

attempted to coordinate a study as complex as those undertaken by IE.A.
Such studies have been passible only because of a unity le process of
collaboration among researchers, private and public institutions, and
governments

lEA and its work have grown from modest beginnings at a meeting
of educators, psychologists, and curriculum specialists at the Hamburg
UNESCO Institute for Education in the late fifties. They felt the need for
more concrete information about what students around the world were,
in fact, learning, especially in academic areas Some felt that such infor-
mation would be useful in identifying the possible effects of differences
in educational systems; others simply had a scholarly interest in finding
ways to measure and compare cognitive achievement among countries
of different cultures and languages. It became, as the eminent American
comparative educator George Bereday said to then lEA chairman
Thrsten liusen a few years later, an attempt to compare the incompara-
ble.

Although viewed by some as a kind of cognitive Olympics, the lEA
national achievement rankings have often been used by critics of educa-

tional systems and by those who urge educational reform. Clearly, more
and more countries and educators in those countries are intrigued by
the IFA's work, as the number of participating countries rose in recent
years from 20 to some 50. Both the Soviet Union and China possibly will
participate in the future.

But the lEA studies are more than a cognitive Olympics. In a very
real sense, they represent the frontier of comparative research in educa-

tion. The studies attempt to answer questions raised by policy j roups
both nationally and internationally about what learning educational sys-
tems and institutions produce and at what cost. People worldwide are

14
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searching for indicators of educational effectiveness and efficiency
A number of scholars see the lEA studies as an important comple-

ment to one-country studies such as the U.S. National Assessment of Edu-
cational Progress (NAEP).3 As NAEP has moved in 20 years from a con-
cern for achievement levels to a concern for variables that may be
related to achievement,4 so LEA has moved vigorously into the analysis
of these variables or indicators. Unfortunately, methodological differ-
ences exist between the two approaches. Among others, NAEP examines
students on test items selected by a panel outside the educational sys-
tem, while lEA uses curriculum-based tests.

indicators, in educational policy research circles, are essentially
statistically demonstrated relationships between cognitive achievement
and content, structure, methods, teacher characteristics, and/or organi-
zational processes within the school and/or societal factors outside the
school sys,em. The problem, of course, is whether such relationships
suggest CaUtie and effect and, if they do, whether we can prescribe
improvements based on these relationships.

Methodological Issues5

MA so far has used essentially surveys to gather data, and all the
problems of such a methodology are multiplied in a multination effort.
The Association Is largely dependent on the good will of participating
institutions and researchers, and methodological issues have been
resolved within each project by discussion and agreement among the
researchers involved. Some of these issues are truly formidable, especi-

3 See, for example, Richard M. Wolf, The NAEP and International Compari-
sons," Phi Delta Kappan 69 (April 1988). 580-581.

See, for example, Daniel P. and Lauren B. Resnick, "Understanding
Achievement and Acting to Produce It: Sonic Recommendations for the NAEP,'
Phi Delta ,K4cpan 69 (April 1988): 576-579.

'The following researchers and educators affiliated with LEA projects gra.
ciously responded to my request for suggestions and comments on the issues
wished to explore. Only lack of space prevents a more complete inclusion of
their richly detailed responses. They are Ricardo Charters dAzevedo (Portugal),
RA Garden (New Zealand), Jack Holbrook (Hong Kong), Ihrsten Ilusen (Swe-
den), Inger Markle nd (Sweden), Panom Pongpaibool (Thailand), Neville
Postlethwaite (Germany), Man Purves (USA); Vivien M. Talisayon (Philippines),
Aneli Vahapassi (Finland), Michael Wilson (Australia), and Richard Wolf (USA).

5 15
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ally when attempting to decide what is relevant for testing in each coun-
try and at each grade level.

The lEA participants and informed observers alike engage in lively

and spirited dialogue about both the process and the methodologies
used. Keeves, for instance, notes that the early studies lacked a clear the-
oretical framework, and at the same time, wonders if, in certain kinds of
projects, the development and use of a coherent theory are impossible.
He also notes the time and resource constraints for getting research
participants together and for developing common procedures and sta-
tistical techniques. He comments that the working group involved in
setting the aims and objectives of the Second lEA Mathematics Study

was dominated by research workers and curriculum specialists from the
United States, "who apparently cannot conceive of very different
approaches to the teaching of mathematics than are employed in their
country" (Keeves 1980, p. 8). He also notes that the earlier studies
involved a global strategy for examining the data and did not, in gen-
eral, seek to explore specific relationships and to test specific hypothe-
ses (1980, p. 19).

Marklund (1983), in turn, suggests that curriculum and research
methods are constantly changing in many countries and questions the
longevity of research results. tie says that when searching for indicators
which may have some relationship with school achievement, disaggre-
gating the data is important so that one can see what happens in indlrid-
ual schools and within various population groups. Postlethwaite,
involved in lEA from its beginning, is fully aware of the complexities of
comparative study lie notes that lEA methodology has matured and
now most projects not only collect achievement scores, but also con-
struct and apply attitude scales and background information question-
naires. "The background questions obtain information from students,
teachers and school principalsindicators which can he used to
'explain` differences in achievement outcomes.'

Although MA projects began as straightforward comparative
achievement studies, they soon evolved into 'effective schools

T Neville Pomlethwaite, "Cross National Convergence of Concelts and
Measurement ()I Educational t_chievernent" (paper delivered at the annual
meeting of the American Educational Research Association, New Orleans, April
1988). The current sophistication of the lEA studies is illustrated in the recently
Issued preliminary lEA report, written by Pastlethwaite, on Science Achim,-
ment in Seventeen Countriec (Oxford: Frgamon Press, 19881

6 1
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research." "Effective schools research" usually focuses on what happens
in individual schools, and such studies to date concentrated on elemen-
tary schools in urban areas. lEA, on the other hand, deals with both ele-
mentary and secondary levels in both urban and rural settings and has
reported aggregate data by country However, current 'EA and lEA-relat-
ed studies are increasingly disaggregating school-level data.

leyneman of the World Bank (an organization that stresses quanti-
fication of indicators so it can assess the impact of its investment in edu-
cational development) suggests that the availability ofcomputers begin-
ning in the late '60s made possible the identification, measurement,
control, and analysis of "hundreds of influences on school achievement
simultaneously" (1986, p. 3). The Coleman report was an earlier attempt
to do this on a national scale in the U.S., and its results disturbed educa-
tors. They felt that the effects of schooling were minimized by
Coleman's methodology. Bowles and Gintis point out, for instance, the
dangers in constructing a model in which personal influences were
forced into a regression before other variables and suggest that too
many variables were colinear and insufficiently accounted for (cited in
Heyneman 1986, p. 4). leyneman cites several studies which suggest
thc in many less-developed countries, little relationship exists
between socioeconomic status and educational attainment, although
studies in advanced countries show that they do make a difference.
Clearly, methodological issues are not yet entirely resolved.

Further Complexities of Interpretation

Effective schools research attempts to establish the functional rela-
tionships "that exist within and among the four stages of educational
productioninputs, process, outputs and outcom( (Windham 1988,
p. 149). Figure 1.1 lists some of the factors in what economists call the
"education production process" In such a model, elaborate attempts are
made to determine the relationships among the various factors. In addi-
tion, the usual assumption is that the various inputs and the ways they
are put together (process) are determinants of the outputs and out-
comes (the effect). Such models do not deal with qualitative issues
involving the relevance of the outputs (cognitive achievement, skills,
attitudes, behaviors) to such goals as employment, earnings, and social
status. Thus students might achieve academically, but be complete mis-
fits in terms of many societal and/or individual needs. Essentially, mod-
els such as Figure 1.1 largely ignore the political, economic, and cultural

7
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Figure 1.1
Major Factors in the Education Production Process

DETERMINANIS

Inputs

Student characteristics
Teacher characteristics
School characteristics
Instructional materials and equipment

characteristics

Outputs

Cognitive achievrnent
Improved manual skills
Attitudinal changes
Behavioral changes

Process

Forms of instructional organization
Alternative technologies
Use of teacher and student time

EFFECTS

Outcomes

Employment
Earnings
Status
Attitudinal changes
Behavioral changes

Source: Douglas M Windham, -Improving the Efficiency of Educational Systems. Indicators of
Educational Effectiveness and Efficiency' (paper presented for TEES Educational Efficiency Clear-
inghouse, Learning Systems Institute, Tallahassee, Florida, January 1988), 9

systems that contain the educational settings and may provide more
powerful explanations for what is happening ;the schools than do the
factors in the model.

Marlaine E. Lockheed of the World Bank notes that such a model
"must be able to separate the influences of the different inputs to the
educational process in order to judge their effectiveness," the cc. is of
each must be determined, and all of this must be interpreted in terms of
the way an educational system uses inputs in various settings (Lockheed
1988, pp. 12-14). Lockheec cognizes the difficulties in undertaking
such policy analyses inres, for instance, that educated parents in
developing countries z 'y to provide learning in the home and
other resources and also to id their children to schools with better
resources and better trained teachers. In a personal letter (May 22,
1988), Jack Holbrook points out that socioeconomic level can affect
achievement in Hong Kong because students from wealthier families
have accesr to tutoring. Illiterate parents, in turn, are likely to send their
children to schools with lesser resources. How can the influence of spe
cific school inputs be separated from each other or from that of parents
(Lockheed 1988, p. 12)? Furthermore, the use of inputs is difficult to

I Et
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determine. Ably used textbooks, for instance, may show a sizable effect
on achievement, while poorly used (or badly constructed) texts may
show no effect.

Several critics of the /EA methodologies take a similar position: that
the !EA studies are significant but that the explanations of variance,
using the limited information collected, art questionable. "Funtre
efforts must be devoted to contextualizing the data we are generating in
a meaningful way," suggest 'Theisen and his coauthors (1986), who list
various "educational production function" studies in poor countries in
which factors related to achievement conflict. A critique of Theisen's
study, however, suggests that the lEA studies, plus the broad range of
spin-off national and international studies, are in fact increasingly exam-
ining local phenomena,' though even these authors suggest that "there
is no statistical approach that is even minimally acceptable in ruling out
the many alternative explanations for the differences that are observed"
(Schwille and Burstein 1987, p. 602). World Bank specialist Steve
Heyneman (1986, p. 1), on the other hand, suggests that many educa-
tional phenomena are similar from court y to country and culture to
culture, and that concerns for differences should not obscure the simi-
larities.

Policy Uses and Abuses of Comparative Studies

The comparative study of educational phenomena, it appears, is
now an item on the agenda of chiefs of state. "When President Reagan
and Prime Minister Nakasone met in 1983, one result of their discus-
sions was an agreement that a cooperative undertaking by Japan and the
United States to study education in each other's country would be
worthwhile" (Leestma et al. 1E87, p. vii) Each country formed a task
force to study the education system of the other, and the U.S. report (a
kind of case study) on Japanese education was published in 1987. WA
figures showing that Japanese achievement scores in mathematics are
higher than in the U.S. undoubtedly motivated, in part, presidential
interest in the studies.

7 Recent examples include A Origen Socioeoanomica do Aluno e o Suc*co
Escoktr (Lisbon, Portugal: Ministerio da Educacao, February 1987) andDetermi-
nants of Effivim Schools: Regional Syntheses (Bangkok, Thailand: Ofrice of the
National Education Commission, May 1987).
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In an epilogue to the report on Japanese education, the then Secre-
tary of Education William J. Bennett lists what he considers to be impli-
cations for American education. He chides American educators who, he
feels, "have tended to shun the `lessons of Japanese education" (Leestma
et al. 1987, p. 69). He lists twelve "principles" that he gleaned from the
study and which, he feels, agree with U.S. research findings: the impor-
tance of parental engagement, clarity of purpose, motivation,
lions and standards, comprehensiveness and quality, character ar. I v4
ues, well-ordered school environments sufficient time on task,
sufficient resources, good teachers salaries, and youngsters who take
responsibility for their educational achievement. He takes his usual
swipe at Colleges of Education: "It may be noted that, in most cases, the
Japanese do not enter the teaching profession via colleges of education,
nor is it necessary to do so in order to be knowledgeable about one's
field and competent to transmit one's knowledge to young people" (in
Leestma et a1.1987, p. 71).

Some of Bennett's generalizations are somewhat disturbing and
illustrate the questionable interpretation of comparative data. For
instance, his implied notion that we could well eliminate professional
education courses when preparing teachers is a clear misreading of the
data in the report. Although most Japanese teachers do not attend col-
leges of education, per se, they are required to have substantial prepara-
tion in professional education subjects to obtain a teaching certificate.
These subjects are offered by colleges and universities that prepare
young people for teaching certificates even though there may not be a
formal "college of education" in each institution. The minimum
requirements for a preschool or elementary teaching certificate include
about twice as many credits in professional education subjects as in
teaching subjects, and minimum requirements for a secondary teaching
certificate include from about one-quarter to one -half professional edu-
cation subjects (depending on the level and class of certificate). This is
hardly ammunition for Bennett's oft-repeated criticisms of professional
education courses (Leestma et al. 1987, p. 16). Furthermore, a complex
system of inservice teacher education centers continually update teach-
ing staff in both content and method (Leestma et al. 1987, pp. 17-18).

The rosy picture painted by Secretary Bennett of "lessons" to be
learned from Japanese education is further eroded by a mimeographed
document originally prepared by the Center for Education Statistics of
the Department of Education to accompany the report on Japanese edu-
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cation, but as of mid-1988, issued only in draft form (Suter n.d.). Much of
this report builds on the IEA math study and related studies injapan and
the U.S. it points out, for instance, that although math achievement
scores in Japan seem higher than those in the U.S., Japanese students
"are not necessarily likely to express a high interest in the subject. Japa-
nese students are less likely than US. students to say that mathematics is
important or fun . for) . .. that they perceive the utility of learning
mathematics for the future ..." (Suter 1988, p. 11).

In addition, Bennett's lessons from the Japanese study suggest that
we should learn from their approach to parental engagement and the
way this contributes to motivation. The statistical analysis of Japanese
and U.S. survey data, however, suggests that "Japanese students perceive
less parental encouragement than do U.S. eighth-grade students" (Suter
1988, p. 11).

Bennett also lauds theJapanese system for providing more time in
school and more homework, on the whole, than we do. The results of
the Department's statistical study, however, suggest "that the differences
in use of class time and amount of hours of homework can x explain
the differences in students' achievement between the two zountries"
(Suter 1988, p. 29).

Perhaps more significantly, some features of the Japanese education
system from which the Secretary gleans his "lessons" are those which
the Japanese themselves question. The same report, just before the Sec-
retary's epilogue, notes that an outside review by the 24-nation OECD
some years ago lauded Japan's educational accomplishments, but criti-
cized the extent of "centralized control, standardization, conformity,
institutional hierarchy, and the emphasis on university entrance exami-
nations" (l.eestma et al. 1987, p. 63).

The report also noted that the achievement of Japanese 13- year -old-
in the second (1981-2) LEA mathematics study declined since the first

study in 1964, and that there is an "increasing number of low achievers
in primary and secondary schools; increased school violence, especially
at junior high schools; and the emerging phenomenon of voluntary
dropouts from senior high schools" (Leestma et al, 1987, p. 63). A
reported decrease in public confidence in education led reformers to
concentrate on enforced uniformity "that is believed to stifle individual-
ity, create frustrations and contribute to disorder in schools, and on the
heavy emphasis on university examinations which is believed to hinder
personal and intellectual development" (Leestma et al. 1987, p. 63)

11
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Japan appointed, in 1986, a National Council on Educational
Reform that issued two critical reports suggesting that the rigidity of the
system created problems such as "bullying, school violence, juvenile
delinquency, and the refusal to go to school" and that the "'rigid, uni-
form school programs, excessive controls on students, and other factors
prevent sound character formation, increase pressures on children, and
create frustration." Furthermore, the Council "fears that an excessive
emphasis on memorization has produced many conformist children
who are unable to think creatively" (Leestma et al. 1987, p. 0), The
report notes that the current reform movement in Japan is moving in
the opposite direction from that in the United states. Education reform-

ers in Japan are seeking some decentralization of control, greater diver-
sification of institutions, less uniformity and standardization of curricu-
lum, more flexibility in teaching, and more individualization in
instructkm (Irestma et al., p. 67).

The sharply chiseled "principles" that Bennett derives from the
Department of Education's study of Japanese education leave something
to be desired. Indeed, Japanese students in the aggregate seem to do
somewhat better in math than U.S. students, but at what price?'

The difficulties in applying "principles" from other countries are
identified by RA. Garden, Director of Research and Statistics, Depart-
ment of Education in New Zealand, and lEA General Assembly repre-
sentative for his country, who, in a personal letter, suggests that "what
appears to be a growth industry for I LS, educational researchers, com-
paring the USA and Japan is likely to be fruitless in termsof suggesting
policy reforms). Factors which influence opportunity and motivation to
learn are tcx) different in these widely differing cultures."

Ideology, Interpretation, and Borrowing

Former Secretary Bennett's interpretation of the Japanese case
study is a clear demonstration of ideologically selective interpretation of
data. But selective interest in education and research according to parti-
san or sectarian views is not unusual. Under the Johnson administration,

"Harold Noah documents other such misuses of data in his eminently read-
able article, 'The Uses and Abuses of Comparative Education." Conparuttiv
Educaticm Review 28 (November 1984): 350-362.
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for instance, racial inequities were of prime importance and reflected
the research and other federal programs then encouraged by the
administration. Under the Reagan administration, other educational
concems have taken precedence (Schwille and Burstein 1987, p. 6O5).
In an excellent paper on the complexities of using lEA data in policy-
making, long-time WA chairman Torsten Hus6n (1987) notes that those
in England and in Germany both for and against greater comprehen-
siveness in education used the same Swedish studies to support their
positions.

Comparative educators, of course, point out that the initial choke
of a research paradigm (the currently fashionable word for strategy or
model) is heavily influenced by ideology Many researchers in compara-
tive education adopt such conceptual frameworks as dependency the-
ory, which assumes center-periphery relationships worldwide, and,
more generally, conflict theory, which suggests that tinkering with the
education system will do little good in achieving economic and social
equity and Justice unless and until there is a revolutionvry change in
power relationships within societies.`'

Amore (1982) suggests that borrowing educational approaches
around the world simply reinforces various kinds of economic and cul-
tural dependencies. He argues that a world system of education exists
within which nations both at the center and on the periphery are domi-
nated by a few of those at the center, Indeed, it is difficult to identify edu-
cational structures or innovations that have been borrowed by rich
countries from poor countries, but it is easy to catalogue the features of
educational systems of rich countries that have been installed (some
might say often inappropriately) in poor countries.

In fact, successful innovations we have borrowed from abroad
often have little to do with solid research evidence. Many are simply log-

ical approaches to solving technical and professional probledis. some
have proven useful to the horrowing country, some have not. One posi-
tive example is the open University in the United Kingdom, whose

9 For an informative overview of trends in comparative studies in educa-
tion, see Philip 1. Althach and Gail Kelly in New A,Ditrvaches to Compri:rune
Education (Chicago. University of Chicago Press, 1986); Torsten
"Research Paradigms in Education," Intercknige 19 (Spring 1988): 2-33; and
Carlos E. Olivera, "Comparative Education: Toward a Basic Theor"Prropects 18,
2 (1988): 167-184).
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approach to distance higher education has been replicated and adapted
throughout the world. Another is the Teachers' Center concept pio

n4...ered also in the United Kingdom. Other examples include literacy
methodologies pioneered in other countries and used successfully in

domestic programs.
When we compare and, as a result, borrow many questions sur-

face. Frequently borrowings are based on intuition or the word of
"authorities," however deli 'ed. The "new math" of the early '60s is an
example. It was developed by mathematics scholars convinced that
advanced mathematical theory and thinking should be taught early
(before computational skills) to facilitate the learning of higher math in

later wars. With little research evidence, "new math" was accepted (with

minor modifications) by countries throughout the world, including
many poor countries, starting with the so-called "Entebbe" math,
launched at a meeting in Entebbe, Uganda, in 1963. Now, years after the

U.S. has largely abandoned the "new math," many other nations, especi-
ally in the developing world, are still struggling with it. Many teachers

and students do not fully understand it, and it has not ,,,iven students the

math skills they need.

The Future

Clearly, the study of both the internal and external efficiency, effec-

tiveness, and relevance of education will occupy the attention of policy-
makers and eoucational researchers in years to come. In the United
States, NAEP attempts to provide increasingly complex data to help
assess efficiency and effectiveness, and MA attempts to do a similar
internationally. Researchers are calling for greater attention to input
variables that can make a difference and that we can do something
about. Other researchers and educators suggest more qualitative
studies and more cautious interpretation of quantitative survey infor-

mation. Some suggest greater cooperation between NAEP and lEA, but

note the differences in approach. Especially difficult to reconcile is the

difference in the way test items are selected. The NAEP instruments are
constructed by panels of experts outside the schools system, while the
WA tests are curriculum-based and designed to measure only what is

taught within a system.
The danger, of course, is that policymakers will expect prescrip-
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Lions from such studies and may use them to justify, innovatk.ins or
reforms completely out of local context. Already calls are heard for
more homework in II,S, schools since other countries that assign more
homework appear to do better on lEA tests But would students do more
homework in U.S. schools, even if it were assigned? Are the otherobjec-
tives of the school and the many extracurricular activities in conflict
with more homework? And even if all students were to do more home-
work, would it really make a difference?

A report just published of a seven-year study of homework in U.S.
schools and its apparent effects suggests that rigid 1-ionwork require-
ments may have little to dl , with increased learning. Hon ewotk must be
related to the needs of each student, and slower students often get so far
behind by junior high school that homework assignments arc no longer
relevant to them, so they simply stop doing them. More homework, this
study suggests, could further discourage slow students to the point of
encouraging additional school dropouts (Epstein 1988).

Any her notion arose from international comparisons that show
that some countries using national standardized achievement tests for
selection purposes (especially for university admission) tend to do bet-
ter in IEA studies than countries using a more decentralized selection
process. If these tests encourage achievement, the reform that would
make the most difference at the least cost would be to use centralized
national testing as a basis for selection to upper levels of education. In a
sense, the US, is moving in this direction, with a national curriculum to
a large extent defined by textbook publishers and with an increasing
emphasis on standardized testing to rate teachers and schools and to
assess the ability of students to move up the educational ladder
(Ileyneman and Fagerlind 1988),

The IEA studies are at the center of an evolving worldwide data
base of tar talizing "indicators" of quality, effectiveness, and efficiency
lEA and other groups will increasingly use ethnographic, case study
longitudinal study, and other methodologies to complement the survey
research done to date. Policymakers, in turn, will select those "indica-
tors" they see as relevant when they propose educational reforms.
Where all of this will lead, nobody knows, but currently fashionable
technocratic rationality creates an insatiable demand for hard data to
use in making policy decisions. Let us hope we have the wisdom to
interpret the data appropriately in our search for better schools and bet
ter futures for our children.
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The Problems of
Comparing Curriculums

Across Educational
Systems

IAN 'WESTBURY

Figure 2.1, a summary of some of the findings of the WA Second
International Mathematics Study (SIMS), illustrates the kind of
comparison of achievement that played a key role in recent dis-

cussions of the quality of U.S. schools.' The form of the argument, now
firmly standardized, goes like this:

Compared with those in other countries, U.S. students are under-

achievers If our schools are to compare favorably with the schools of
other nations, achievement must be raised. To do this, the argument
continues, we must introduce more demanding curriculums, such as
those found in more successful school systems This rhetoric is now so
conventional that it became part of 1988 presidential election cam-
paigns.

The argument has some merit. A persuasive body of theoretical
analysis and empirical evidence sumests that curriculums are causally
associated with achievement, and U.S. curriculums are, on their face,
less demanding than others in their coverage. But before the implica-
tions that seem to follow from such findings car be pushed through to
any policy prescriptions, a number of real and very thorny problems in

'These findings were included in the US. Department of Education's
widely distributed report, What Ittrks?

Ian Watinuy is Prvfmsor of Secondary Education, Department of Sec-
ondary Education, University of Illinois at Urbana -Champ n.
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Figure 2.1
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comparing curriculums across school systems must he faced.2 iNvo of
these issues are very important. They are, one, the need to discover
what international comparisons of achievement of the kind seen in Fig-
ure 2.1 really tell us about what is happening in educational systems.
And, two, does this have implications for policy-relevant thinking about
the curriculum that could enhance U.S. achievement?

I first review some of the results of the comparative analyses ofcur-
riculums in mathematics that were undertaken in the course of SIMS
Mayers and Westbury 1988).3 Any claims about the scope or depth or
quality of one school system's curriculum or its achievement vis-à-vis
another must be made cautiously and reviewed critically. Paradoxically,
however, when cross- system comparisons are made cautiously and care-
fully, they may indicate greater problems than might seem apparent
from a quick pass over the findings.

The Second International Mathematics Study

Figure 2.1 depicts achievement of one of the two cross-national
populations investigated in SIMS. Population A students were in the
grade at which the modal age was 13. In the U.S., these are students in
Grade 8. In addition, SIMS investigated the achievenieut of students tak-
ing an advanced course in mathematics in the terminal grade ofeach
system's secondary system. Population B in the U.S. coristed of students
taking courses for which Algebra II is a prerequisite.

In addition to testing students on a common set of cognitive instru-
ments, SIMS collected a large body of data on the mathematics curricu-
lums at the target grade levels in the participating systems. To organize

Within lEA, the terms 'system' or 'educational system' are preferred to
'country' 'nation. 'Educational systems' which are not countries or nations,
e.g., Canadian provinces of British Columbia or Ontario, participated alonpide
'systems' like the U.S. or France. The use of a neutral term like 'system' elimi-
nates the nerd to constantly qualify usage,

3 The following systems participated in SIMS: Population ABelgium
(Flemish and French), Canada (British Columbia and Ontario), England and
Wales, Finland, France, Hong Kong, Hungary, Israel, Japan, Luxembourg, the
Netherlands, New Zealand, Nigeria, Scotland, Swaziland, Sweden, Thailand, and
the USA; Population BBelgium (French and Flemish), Canada (British Colum-
bia and Ontario), England and Wales, Finland, Hong Kong, I lungary, Israel,
Japan, New Zealand, Scotland, Sweden, Thailand, and the t
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this data and the resulting analysis, SIMS distinguished two curricu-

lums: tb° intended curricuhim and the implemented curriculum. The

intended curriculum was defined as the formal prescribed curriculum
contained in national courses of study. The implemented curriculum
was the curriculum actually taught in the schools.

Comparing Curriculums Across Countries
and School Systems

How can intended and implemented curriculums be described
cross-nationally? Within SIMS, the pools of ter.; items developed by the
study determined the framework of the description. These menus of
possible topics for a mathematics curriculum were developed by con-

sensus of the representatives of the participating systems and contained
topics covering a wideranging common core of mathematics as seen
internationally. Tivo instruments provided the date. They are as follows:

I. Using each population's item pool as a starting point, national
committees of curriculum experts from each system were asked to rate

each item as appropriate' or 'inappropriate' to their systeMs intended

curriculum.
2. Teachers in the sampled schools in each system were asked, via

questionnaires, whether the content underlying each item on the test
their classes were taking had been taught to their students (the imple-

mented curriculum).

Analysis of these data revealed wide differences in some systems

between the intended and the implemented curriculums. This has been

a common finding in evaluations of many school systems. For example,

Keitel reported that the Soviet curriculum held up to Americans as an
example of what our principal international antagonist was teaching in
mathematicswith all that might mean for both military preparedness
and technological competitivenesswas an intended curriculum, not
the curriculum actually taught in Soviet schools.

Differences between Intended and Implemented
Curriculums

Figure 22 compares the U.S. and New Zealand committees' esti-
mates of the proportion of the items in the SIMS content areas of ele-
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mentary functions and calculus (Population B) and algebra (Population
A) they considered `appropriate' for their systems students with the
reports of New Zealand and U.S. teachers about the same items. This
information makes an important point about the difficulties in securing
a picture of the curriculum of a system. The U.S. committee provided a
much more ambitious picture of what Population B students cover in
calculus than did their teachers. In New Zealand, on the other hand, the
two pictures are virtually the same. However, for junior high school
algebra, the New Zealand national committee offered a very different
picture of the curriculum than did classroom teachers. In contrast, the
U.S. committee and U.S classroom teachers presented virtually the same
picture lot algebra SIMS evaluated the judgments of both national com-
mittees and teachers against what students actually learned as measured
by the study's cognitive test and discovered that, in almost all cases, the
descriptions of the implemented curriculum provided by teachers wen
a better prediaor of achievement than the appropriateness ratingspro-
vided by national committees.

How could such committees so misjudge what was happening in
their school? And why, as we have seen, were these committees so
inconsistent in their judgments (or misjudgments) across content areas
and populations? After all, each SLMS national committee consisted of
"true" experts. In New Zealand, they were inspectors of mathematics
education, whose job was to visit schools and assess curriculums and
teaching, and experienced teachers. In the U.S., they were mathematics
teachers, supervisors, and textbook authors.

In the U.S. national committee's description of the calculus course,
we know the answer to these questions. The committee focused its
attention not on Grade 12 mathematics classes seen overall (i.e., the cur-
riculum of Population B classes), but on a subset of these classes, the 20
percent of Grade 12 classes where a formal course in calculus is taught.
By implication, the committee unconsciously projected its sense of what
should be taught in Grade 12 to the whole population. They did not
make this mistake in the case of Grade 8 algebra. In New Zealand, we
know that part of the national committee's problem stemmed from the
range in levels of coverage of algebra that occurs in New Zealand's
Grade 8 classrooms. Despite the presence of one formally prescribed
national curriculum, significant de facto tracking occurs in New Zealand
schools, which results in highly differentiated curriculums and highly
variable achievement. The New Zealand committee has acknowledged
that is members did not appreciate the extent of this tracking until they
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Figure 2.2
Intended and Implemented CurriculumsUSA and New Zealand
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Reported Coverage

saw both teachers' reports of their implemented curriculums and the
variation in achievement found in New Zealand's Population A classes.

Many SIMS national committees experienced similar problems in
rating the appropriateness* of the SIMS item pools to their curriculums.
As my examples illustrate, such judgments about the scope of an
intended curriculum must always be evaluated in the light of qualifica
tion for understanding that might for might not) be clear to insiders
from a particular system, but will be unclear and potentially very con-
fusing to outsiders. And, as I have shown, one of thu-se qualifications is
within-system variation in course coverage.
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Describing Variations in the Distribution of the
Implemented Curriculum

We have seen that the pictures of the implemented curriculum that
came from teachers may or may not match descriptions of the intended
curriculum based on expert testimony. But in addition to this validating
role of teacher -based descriptions, we can also use teacher-provided
data to secure a picture of within-system variation in curriculum.

Within-system variation and diversity are key parameters of any
national curriculum and, as we have seen, they are parameters which
can modulate in significant ways descriptions of a curriculum that
focuses on modal patterns alone. Such pattern'- of distribution of
"opportunity to learn" arc, in their turn, related to achievement in very
important ways.

Figure 2.3 on page 24, for example, describes the variation in cov-
erage of algebra in a subset of systems. In these systems, teacher:, of
high-coverage classes (defined as classes at the third quartile; i.e., Q3, of
each system's distribution of teacher-reported "opportunity to learn" in
algebra) indicated that their students had covered more than 85 oerocift
of the content in the SIMS algebra item pool. The level of coverage in
these classes is represented by the top of each line in the figure. As
would be expected, little variation appears across these systems in the
algebra taught in their highest-coverage classes But a quite different
pattern emerges when we look at the level in low-coverage classes
(defined as classes at the first quartile; i.e., Q1, of each system's distribu-
tion of teacher-reported "opportunity to learn"). In Japan, low-coverage
classes experience a curriculum that is virtually the same as the curricu-
lum of the highest-coverage classes. Substantial equity in coverage
exists across all classrooms in the system. In the U.S., on the other hand,
curriculums are extremely diverse, and a substantial difference in the
levels of coverage exists for both high- and low-coverage classes. U.S.
teachers of high-coverage classes report teaching about 90 percent of
the content represented by the SIMS algebra pool, whereas teachers of
low-coverage classes report teat hing only about 55 percent.

Figure 2.4 on page 25, taken from SIMS U.S. report (McKnight et al.
1987), suggests what this variation in coverage implies for the patterns
of achievement of U.S. students when compared with the patterns of
some other systems. It is an outcome of the between-class tracking
omnipresent in Grade 8 classrooms. But when Figure 2.4 is viewed in
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the context of Figure 2.3, two important questions arise: Why is the pat-

tern of curriculum offerings in the U.S. Grade 8 so much more diverse

and inequitable than the pattern seen in other systems? And more
important for our theme, once we recognize this inequity, on which
classes or chess types should we focus policy prescriptions to improve

the curriculum? The curriculum offered to our highest-coverage (and
highest achievement) classes is not a core problem when seen cross-
culturally, but the curriculum offered to our lower (not lowest) cover-

age and achievement classes is. This answer does not emerge from a

focus on mean or modal, intended or implemented coverage data alone.
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Figure 2.4
Population A: Achievement Variance SI Five SIMS Systems

France School

(!!)Class

New
Zealand

Pupil

Pupil
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Canada
(Ont,)
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School/Class

Class

These &cies depict for each country the variance components associated with the
core pretest. (For most countries, this test consists of 40 items. For Japan, it had 60
items.) The areas of the circles are roughly proportional to the total amount of score
variation. The slices represent the amount of total variation that is attributable to differ-
ences between students, classrooms and schools. Since these are pretest data, the
variance components represent how students were allocated to schools and class-
rooms and not to differences in teaching during the school year. Very similar patterns
were found in the posttest data, as welt

Source: Curtis C. McKnight at at (1987) The Underachieving Curriculum Assessing US School
Mathematics from an International Perspective. Champaign, HI Stipes, 1987. p 108
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The Yields of Mathematics Education

Who and What Should We Evaluate?

Within SIMS, the curricular and achievement questions that circle

around the ultimate outcomes of mathematics education in each school

system were posed in terms of two issues: How much mathematics do
Population 13 s kidents learn, and how many students are given the
opportunity to learn that mathematics? We used the term yield to gather
these questions within one frame. How much do systems vary in the

yield of mathematics education?
Let ns consider these questions by focusing on one course. How

many students in the various systems are given how much opportunity
to learn calculus and how much calculus do they learn? Figure 2.5, when
viewed beside Figures 2.6 and 2.7 (pp 28-29), gives us the starting point
for considering what we have learned about this from SIMS.

From the U.S. point of view, the findings implicit in the figures in
these cross-system comparisons are, at first glance, disconcerting. U.S.
achievement is low; the numbers taught in Grade 12 are not particularly

high; and, when we view achievement and enrollment rates together,
U.S. yield is among the lowest found in the study.

But three issues need to be considered as we try to assess these
findings and consider what they might mean for U.S. curricular policy-

making. First, the questical arises of the meaningfulness and validity of

using grade 12 as the point of reference for a cross-cultural considera-
tion of yield. Second, who do we count in the pool of potential enroll-
ees in a calculus course and, therefore, what denominator do we use to
develop an index of an enrollment rate or retentivity? Finally, what is

the significance of calculus itself as a criterion for assessing yield? These

questions are difficult to answer.

Who and What Should We Compare?

In Europe and in systems such as New Zealand or Hong Kong,
which have highly selective structures at the secondary school-college
interface, the curriculum of the academic secondary school is tightly
linked to the university and, typically, university programs have been so

framed that students cannot pursue studies in most subjects without tak-

ing the highest level courses offered in their secondary schools In
mathematics, physical science, and engineering, for most of this Cen-

tury, that course has been calculus. This has not been, and is not, the U.S.
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Figure 2.5
Elementary Functions and Calculus: Mean Percent Correct
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Figure 2.6
Percent of Age Cohort Retained in Advanced Mathematics

50

45 4.

40

35

30_

25

20

154'.

5-

HUN CBC CON FIN

Key. HUN Hungary
CON Canada (Ontario)
JPN Japan
NZE New Zealand
ENW England & Wales

USA

"01,911

);. 4

JPN SWE NZE BFL ENW tSR

CBC Canada (British Cohirnbia)
FIN Finland
SWE Sweden
BFL Beigsurn (Flemish)
ISR Israel

pattern. In the U.S, a highly permeable boundary exists between the
school and the college or university; consequently, colleges offer many
courses that Europeans would regard as quite inappropriate. Further-
more, in the U.S. mathematics curriculum, introductory calculus has not
been a school course. It has been a university course and, until the post-
war years, taken in the sophomore year by most students. Only since the
late 1940s and early 1950s has even the idea that calculus should he
taught in schools been seriously entertained. The reality of school
courses in calculus is even more recent, and today such courses are not
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so widely taught that college programs can presume that students have
taken more than prwalculits. Moreover, the loaie overall framing of
college programs means that students may enroll in mathematics
courses with only, say, Algebra 11 in their school programs, This implies
that students need not take, nor schools offer, more than a senior-level
pm-calculus course.

Given such fundamental historical and structural differences
between European and 13..S. curriculums, what meaning can be ascribed

Figure 2.7
The Yields of Mathematics Education in SIMS Systems

Algebra

Fletentivit;
LOW 14%

Pcligiurn (French)
Israel
New Zealand
Thailand

Achievement 58%

USA

British Columbia
Hungary
Ontario
Scotland

Belgium (Flemish)
England and Wales
Japan
Sweden

High

Finland

Efementivy functions anti calculus

Rerentwity
14%Low

Belgium (French)
Israel
Thailand

Achievement 45%

USA

Belgium (Flemish)
England and Wales
Japan
New Zealand
Sweden

High

British Columbia
Hungary
Scotland

Finland
Ontario

High

High

29



THE PROBLEMS OF COMPARING OIRRICULUMS

to crass-cultural comparisons of curriculums and achievement? U.S.
schools are not expected to offer courses in cakulus, even to students
heading towards mathematics -based college programs, and many
schools do not. Wouldn't it have been more meaningful, Americans
might ask of a study like SIMS, to compare opportunity to team and
achievement after the point at which the relevant cohorts had had real
opportunities to learn calculus? Furthermore, given the requirements
for mathematics courses found in most U.S. colleges, could we not
expect U.S. yields of mathematics course-taking and achievement to
look quite different for students at age 22 than at age 18? In other words,
structural and cultural factors inevitably come into play in very central
ways as one considers what the questions and the target populations
might be in any cross- cultural studies involving the U.S. and in inter-
preting the finds of such studies. let me illustrate this observation in
another way How many are taught and learn mathematics in the termi-
nal secondary grade?

One criterion for evaluating the success of a subject within a school
system is student r rent. Thus, some years ago we often heard, for
example, that in percent or more of the students enrolled in
advanced mathematics courses in that system's grade 12. That figure was
often compared to the apparently much lower enrollments by U.S. stu-
dents in upper level school mathematics courseswith all the dire
implications that seemed to follow for the future of our high technology
economy. And that brings me to a discussion of the narrower question:
How many students are taught mathematics in the different school sys-
tems that participated in SIMS?

The most striking finding to emerge from SIMS was the wide dif-
ferences in the numbers of students enrolled in the terminal grade in
school. We faced considerable difficulty in coming up with appropriate
estimates of this seemingly simple statistic (Westbury 1988). in the U.S.
at the time of di,'.'. study, approximately 85 percent of the age cohort were
enrolled in the 12th grade in an undifferentiated high school system. in
Japan, 92 percent were enrolled in the equivalent of Grade 12 but, at
this level, the Japanese school system is highly differentiated into school
and program types. In England, on the other hand, approximately 38
percent of the age cohort were enrolled full time in the sixth form in
secondary schools, preparing for advanced level examinations hut
another 12 percent took advanced level courses in colleges of further
education. Yet another 20 percent or so took full- and pan-time occupa-
tional or professional training outside the academic system.
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Such statistics illustrate the complexity both of developing a nor-
mative sense of what sbould happen in the last year of high school, an
institution that takes differelt forms in different systems. We must ask,
then, who is in the high school? What part of the age cohort do these
students represent? What kinds of courses are taught in high schools
and why? Only then can we attempt to derive meaningful annpanatim
estimates of how many students are enrolled in any course at the termi-
nal level of secondary schooling (Westbury 1988). In, for example, the
statistic for japanthat 30 percent of students enroll in advanced math-
ematics coursesthe question is which students make up the denomi-
nator in this percentage. On further investigation, it turned out that the
denominator was made up of onty students in academic programs and
schools. When all students in school were used as the denominator, the
retentivity index became 12-13 percenteffectively the same as that of
the U.S.

Because of these kinds of interpretive and technical issues, SIMS
sought to discover how many students were enrolled in advanced math-
ematics as each system defines it by using the age cohort (all young peo-
ple of the modal age of Population B students in the .:ountry) as the con-
stant base for all comparisons. Figure 2.6 shows SIMS' estimates of
enrollments in Population B mathematics derived in this way, and Fig-
ure 2.7 relates these findings to achievement on the SIMS cognitive
tests. As we see, substantial between-system differences appear in the
numbers of students who persist with mathematics to the advanced
courses of the terminal year (The U.S. stands in the middle of the range
with an enrollment rate of 13 percent.) And, as seen in Figure 2.7, lower
enrollment rates are generally associated with higher levels of achieve-
ment and vice versa. However, some of the lower achievement systems
in the top right quadrant have very high enrollment rates, and some sys-
tems achieve both high enrollment rates and high achievement.

The between-system differences seen in Figure 2.7 also highlight
the range of policy goals that might be available to national educational
systems in any subject and, by implication at least, invite us to ask ques-
tions that are fundamental for both assessment of these differences and
policy nrescriptions that might follow: What kinds of goals for enroll-
ment and retentivity in advanced mathematics are most desirable? Is it
always desirable to emphasize high achievement as a goal at the
expense of participation? Is it self-evident, for example, that school sys-
tems should choose policies that defer to achievement at the expense of
high levels of enrollment? Is it self-evident that achil wement in any sin..

e
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gle subject or area such as calculus should be the criterion to invoke as
we consider how to rank or rate any educational system vis-a-vis others?

The importance of the last question is highlighted for North Ameri-
CMS as we consider the pattern of yield seen in the SIMS' findings from
British Columbia (see Figure 2.7): 30 percent of the province's 18-year-
olds take the system's terminal level advanced mathematics course.
Although (as seen in Figure 2.5) these students' achievement is low in
calculus, it is middling in algebra. How should we evaluate such a pat-
tern of yield? In the words of McLean, Wolfe, and Wahistrom (1987),
writing from the perspective of Ontario:

One hears complaints fin Ontario] that entering university stu-
dents are not adequately prepared in mathematics, that they need
to relearn what they have studied in high school. A particular
issue in mathematics is the utility and efficacy of the instruction in
calculus In Ontario, virtually all mathematics specialists take cal-
culus in high school. This is also true of most other countries,
with the notable exceptions pf the USA and British Columbia. In
British Columbia, calculus is simply not available to students, and
the senior mathematics program is a rather thorough course in
algebra and trigonometry. The universities expect to teach calcu-

lus Ontario students study calculus in grade 1-' and then study
it again in first-year university. Their performance was poor on the
SIMS trigonometry item subset.

Is it neagy appropriate to ham so much enpixisks on calculus in a
stem flike Ontario) that has such a high participation rate 1896

of the twe cohort)? . . time could be better spent in the high schools
consolidating pre-calculus mathematics or on other topics alto
gether (Emphasis added)

In Ontario, such reasoning provided a rationale for a new Grade 13
course in finite mathematics, covering matrices, combinatorics, proba-
bility, and statistics. Many mathematics educators in the U.S. and else-
where would agree that such a course, with the implications it might
have for mathematics for all, represents the direction in which thinking
about llodern curriculum in advanced school mathematics is going
this is in contrast to the selective assumptions of the late 19thearly
20th century curriculum that we have inherited, in which calculus is its
culmination (se; Damerow and Westbury 1985, 1987).
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As we consider the issues raised by McLean, Wolfe, and Wahlstrom
(1987) in the context of this paper, we again have to ask what they might
mean for the ways in which we interpret the implications of the SIMS
findings on U.S. yield in advanced mathematics, Vie can still be con-
cerned about the position of the U.S. in Figure 2,7, hut, as we consider
what should follow from this concern, we must wonder whether we
should develop curriculums which thrust, on the one hand, in the direc-
tion suggested by the course revisions in Ontario or, on the other hand,
in the direction su ested by low achievementhigh enrollment sys-
tems such as British Columbia. In other words, do the findings of SIMS
suggest that we should retool our conceptions of what should be taught
and how many students we might try to reach in the light of our educa-
tional structures and assumptions and contemporary thinking? And, of
course, we must constantly question what such thinking means for the
ways in which we interpret the results of studies like SIMS.

*

In this account of the problems of interpreting SIMS results, I have
highlighted the difficulties we face in deciding what the findings mean.
All thinking about schooling faces the problem of escaping the limita-
tions we share as a result of our experience in one school system. By
necessity, involvement at any level in a cross system study forces us to
stand outside ou own framework, for a tink- at least. The inevitable
result is that we see our worlds differently. Although I have emphasized
the problems that must be faced in interpreting the results of a study
such as SIMS, I would insist that these problems are not a weakness of
the study but, rather, its strength. By the considering questions I have
raised here, we secure new understandings of the limitations of our
often unexamined assumptions about what schools are, what they do,
what they achieve, and, most important, what they are striving to
achieve.
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How Two Educational
Systems Learned from
Comparative Studies:

The Swedish Experience
INGER MARKUJND

To clarify the impact of lEAs rmItinational and other interna-
tional and national research on Swedish educational policy, I
must first describe several characteristic features of Swedish

society that influencz the political impact of research. Some of these
may, indeed, be international, while others are quite distinctively Swed-
ish. Of the following five factors, three are definitely Swedish; the other
two probably apply to many countries.

Reform Strategies in the Educational Sector

Important changes in Swedish social policies have, until the past
very few years, invariably been the result of studies prepared and pro.
posed by large government commissions This is eminently true of our
educational reforms since the 1940s. These commissions often include
researchers; indeed, are sometimes chaired by them. In addition,
researchers arc engaged as expert advisers, research secretariats are set
up, and research is generally undertaken at the request of government
commissions. Research and researchers are powerful determinants for
change in Sweden.

Inger Marklund is Research Directi.e7 Department of Coordination and
Planning National Board of Education, Stockholm, Sweden,
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The System of Central Administrative Boards

In Sweden (and Finland), the administrative, executive part of
national government consists of separate, independent central adminis-
trative boards which, formally, are directly responsible to the govern-
ment and not subordinate to any individual ministry. The national
Board of Education (NBE) is one such authority The boundaries
between designing and implementing a policy are not immutably fixed.

The authority that implements political decisions also interprets them,
which gives it the additional role of policy maker. As far as education is
concerned, this was to a great extent true during a tryout period in the
1950s, before the nine-year compulsory, comprehere;ive school was
decided upon from 1962 onwards. In recent years, however, great
emphasis has been put on a clearer distinction between the political
and administrative decision making, the former resting with the Minis-
try of Education and government, the latter with NBE.

Swedish Research Policy

Research in Sweden in the liberal arts and social sciences is con-
ducted almost exclusively within our universities. Thy receive grants
from four sources: the state, research councils, national authorities, and
industry. Of the four sources, the grants from national authorities are
most important for education.

The great majority of national administrative boards, such as NBE,
receive special research allocations and are required by their standing
instructions to initiate and finance research. This form of funding is
referred to as "The Sectorial Principle," NBE has received a special
research allocatiLa since the comprehensive compulsory school was
introduced in 1962. Its standing instructions require it to plan research,
to define research priorities, and to specify, finance, and utilize research
as part of its responsibility for school development. This duty distin-
guishes this sectorially-funded research from the activities financed, for
example, through research councils. The national authorities, however,
are normally not required to engage directly in research. Thus we do
not have an: in-house research activities nor do we have separate
research institutes for our educational research.
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These three characteristics are those distinctively Swedish. The fol-
lowing probably apply to many countries.

International Cooperation

In the educational sector, four overlapping agencies are important
in Sweden, though educational questions amount for only part of their
activities. These agencies are the Organization for Economic Coopera-
tion and Development (OECD), the Council of Europe, UNESCO, and
the Nordic Council. Of these, OECD unquestionably means most and
has the greatest impact. To a great extent, OECD constantly refuels the
Swedish sensitivity concerning our position in various international
ranking orders.

Finally, a word about the impact of research on politics, policy, and
practice and the conditions favoring or impeding this kind of impact.
One can distinguish both the nature and the degree of different effects
of research, as well as correlates of the effects. In fact, a governmental
committee that reviewed NBE's research and development work
between 1978 and 1986 employed this distinction. Incidentally; that
committee was chaired by a professor of education, another of its mem-
bers was a professor, and two of its special expert advisers were profes-
sors. In all, about 20 percent of the professorial corps in education at
that time was that particular committee.

Effects and Effect Correlates

Effects can vary in kind from general to specific, from attracting a
certain amount of interest to attracting interest in a very spixific aspect,
say a new teaching aid. Effects can also vary in degree from no effect at
all to either a very strong positive or negative effect.

Tffects correlates, that is, what helps create effects or lack of them,
are related to both kind and degree. Usually, only positive effects are
looked for, but equally important is looking for what "helps" create neg-
ative effects.

Because Swedish character; sties make it easier for research and
research findings to get across to politicians and other decision makers,
researchers and research are strongly represented in the process of
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educational ratan. and in our system of policy-executive and policy
making bodies; research and research-utilization are important fields of
responsibility. This adds up to a receptiveness of research and its find-
ings. Include in this equation our dependence on the outside world and

Figure 3.1
Kind of Effects

Ceneral
effects

Attract interest, create debate
Influence attitudes
Give rise to new organizational models
Give rise to administrative rules and routines
Influence curriculum
Introduce new instructional methods
Create new teaching aids

Specific
effects

DEGREE OF EFFECTS

strong no strong
riegai.ve effects positive

Figure 3.2
Effects Correlates

to kind of effects

problem area (broad, narrow, general specific)
target group (general public, well-defined. small, interest group)

to degree of effects

the distinctiveness of the message
information processes
the availability of efficient channels of communication
the readiness to receive the results of research
the increase of knowledge, both practical guidance and theoretical insight
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our need for an economic and cultural place within the international
community, and you'll see the principal mechanisms explaining why
multinational research, above all within the WA, and general interna-
tional research have had an impact on our educational policy and will
probably continue to do so. The impact on educational practice has, at
times, been a good deal less or, perhaps more accurately, it has been less
direct.

LEA Studies: First Generation

My first example is the first generation of IRA studiesmathemat-
ics and the six-subject survey. The first mathematics survey (HMS) was
conducted in Sweden in 1964 and reported in 1967. It ought to have
aroused greater attention than it actually did, considering what hap-
pened when the second mathematics survey (SIMS) was reported
between 1983 and 1985.

The results of the six-subject survey were published in early
autumn of 1973. Ever since 1970, a fierce political debate had raged in
Sweden about compulsory schooling and the decline in standards of
achievement which, it was alleged, resulted from substituting this
school system for the system of parallel schtxts. Four major issuesoccu-
pied the focus of attention: marks, discipline, foreign language teaching,
and the rising proportion of special teaching

This debate fell silent in 1973. Sweden's position on the interna-
tional score sheet belied the great majority of advefse pronouncements
on Swedish schoolingin an international light, he it noted.

From 1973 onwards, IEA has been referred to frequently in the
Swedish debate on educational policy 1EA proved a source of outstand-
ingly durable arguments in favor of the comprehensive compulsory
school. Perhaps the most important finding of all concerned the
between-school variance in Sweden compared with other countries. To
those of us who have made equivalent educational standards a corner-
stone of our educational policy, lEA furnished convincing evidence that,
in this particular respect at least, our educational reforms had up to then
been successful.

Using the categorization of effects and effect correlates, we get the
following picture in Figure 33:
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EFFECTS

General:

Specific:
0

Figure 3.3
First-Generation EA Studies

(mathematics and six-subject survey)

Created debate in educational politics and policy about educa-
tional standards and evaluation

No effects

EFFECT CORRELATES

To the
general
effects.

To the
specific
effects:

Target groups (politicians), SEA results published during a heated
political debate about standards in the comprehensive school

The distinctiveness of the message; lEA variables and data to
general as compared to national curriculum

lEA Studies: Second Generation

A major commission to prepare for a reform of teacher education
programs was already appointed in 1974, but not until 1985 was a gov-
ernment bill on the subject introduced in the Riksdag (parliament/
Once again LEA became very much part of the picture, but this time its
position was completely different from 10 years earlier. The Swedish
results in the second mathematics survey (SIMS) had been published in
1983, but little attention had been paid at the time. No appreciable
changes, for better or worse, were apparent. By now, the finding that
Swedish compulsory school pupils had not done very well in mathemat-
ics in the 1964 survey had been forgotten. Only when the international
averages "leaked out" in 1985 did the survey become "hot stuff." In it,
the opponents of the proposed reform of teacher education found such
convincing evidence of the failure of the Swedish compulsory compre-
hensive school that the then Minister of Education appointed a special
study group to investigate !thy Sweden was doing so badly. That our
upper secondary school students were doing quite well remained
unnoticed.
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Using the same categories of effects and effect-correlates we obtain
a somewhat different picture from the one resulting from the six-
subject survey.

Here we can see that, this time, the lEA has also had specific effects,
and I think these will also become apparent in education practice. The
proposals put forward by the mathematics group were exceptionally
well received, not only by politicians but also by teachers as well. Those
proposals are now being put into practice, and all schools and teachers
are affected, Also in SIMS, the between-school variance was very low,
which could be interpreted as showing that the standard of mathematics
education was equally low all over the country But even in this context,
the low between-school variance was both politically and practically
helpful. The measures taken in the resulting national development pro-
gram, administered by NBE, comet n all schools, all students. Without
the lEA survey mathematics teaching would probably have remained
fundamentally unsatisfactory for several years longer, Its unsatisfactory
state was apparent before 1983; the lEtk findings and the international

Figure 3.4
The Second lEA Mathematics Survey

EFFECTS

General Created healed debate in Parliament. government, mass media,
schools, and among parents

Specific Governmental committee on mathematics education resulted in a
study day in all schools, compulsory for all teachers in grades 1-6
and all mathematics teachers in grades 1.9, earmarked
resources during four years for INSET and development work and
curriculum changes

EFFECT CORRELATES

To the A specific problem area mathematics, target groups hobo
general nests of teacher education reform
effects:

To the The distinctiveness of the message the international low scores,
specific efficient hannels very alert media, readiness to receive results,
effects: teachers, teacher educators
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ranking of Swedish students, in particular, were an unpleasant, but evi-
dently necessary, reminder.

Second Science Study

The main Swedish findings for the second science survey (SISS)
were reported in August 1986. From a national viewpoint, it stimulated
a number of important, positive results, but until March 1988, all politi-
cal, media, or other impact was conspicuous by its absence, What were
people waiting for? Answer: The international results. After two years
spent living in the wreckage left by the mathematics survey, I sincerely
hoped that the positive signals we had received from the Swedish analy-
ses would not be swamped by nasty surprises from the international
comparisons. I could not help asking myself, though, what, if anything,
would have happened if the science survey had been a completely
national study, if it had not been known that international results were
also expected? Would the silence have been the same?

The full national report of SISS was published on March I, 1988,
together with the main international results. All ir 11l, the general
impressions from the first national publication in Aug6.,, 1986 remained
positive, though now, for some parts at least, confirmed and strength-
ened by the international results. The compulsory comprehensive
school was judged "approved" h) the international ranking order. Not
so, though, in science in the final year of upper-secondary school (pre-
university), where Swedish students scored below average on biology,
chemistry, and physics.

But this time, we could discuss the international and national
results simultaneously, and this contributed much to the, on the whole,
balanced discussion that took place. The shortcomings of the science
students could be discussed in terms of what and who they were com-
pared with and this started a discussion of, among other things, the pros
and cons of a highly specialized science education, such as those of
England and Hong Kong, versus the almost encyclopedic upper-second-
ary education in Sweden.

It is too early to predict the effects of the SISS study in Swedish sci-
ence education. National and, above all, international results are still to
come. The most important lesson to be learned from SISS is this: It is
imperative that national and international results are published and dis-
cussed simultaneously. If not, international results will remain an Olym-

r
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pic game with very limited possibilities of being explained by and
added to the understandinl of iLititinal results.

Written Composition

We are now working on the third IFA study, Written Composition,
and neither the national not international analyses have yet been com-
pleted.

This study is basically different from its preclecessors; the extensive
scope of the qualitative data is giving us the pupils' picture of pan Of
their reality both in and outside of school. Through then own prodir.7-
Lion we will gain a picture of Swedish mother tongue instructii in that no
conventional teas or questionnaires could give us. I believe that this
multinational study will have considei at- impact on educational prac-
tice. Whether or not it will haveany political impact remains to be seen.
Perhaps we can h)ok forward to bottom-up effects, Perhaps this time the
changes in teaching which may result from both the national and inter-
national analyses can he directl initiated by the rpils.

Overall Conclusions

I would like to conclude with a few reflections. In Sweden, we can
observe a Lk-Morn:ix:1u of the impact of IFAs multinational research on
educational policy and practice. The lEA studies of the 19(0: and 1970s
had a great deal of political impact, but did not make any practical
impression. They did not lead to curricular changes or changes in teach-
ing methods, teacher education, inservice training, teaching materials,
or ultimately, of course, in the pupils command of mathelli,itics.

The science survey can have both a political and a practical impact,
and I hope and believe that written comp situ,n will also have an
impact on teaching practice.

!IOW have these developments come al)out?
The WA studies have partly changed character Aspirations have

risen, and, within the WA, analytical models are being deycl pod that
emphasize systematic understanding and the truly comparative aspect
beyond the international "top of the form."

Sweden has intensified its national follow-up, We are no longer
content with international averages and ranking orders; we are trying,
more and more, to penetrate the background of these data, We are not
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going to have mathematics teaching which adheres to a kind of interna-
tional core curriculum. TEA has not been effective in this way, but LEA
forced us to take a long, hard look at what is happening to the teaching
of mathematics in Sweden.

In total figures. LEA is attracting more attention today and from
more people. The interest shown by the media, admittedly; is not always
salutary. Here we have to plead against the self-assumed duty of journal-
ists to highlight the bad news. Perhaps this dismal image can, to some
extent, be offset by a desire on the part of politicians to see a positive
outcome from the decisions they make.

Hnally, I would like to quote what the Director General of NI3E,
Erland Ringborg, had to say on this subject in his address at the 26th IPA
General Assembly, Open Day Seminar. in Stockholm:

Critics of the IEA sometimes bewail the tendency of politicians to
latch onto superficial comparisons between countries as a means
of scoring political points. Personally, I feel that we slimed refrain
from this kind of moralizing and acknowledge the realities of pol-
itics, If the surveys have the scientific substance we assume, then
let us inste.d turn the whole thing to the best possible account.
Let us supply our politicians with national averages and ranking
orders and also with those analyses of the underlying systematic
factors that may serve to explain the results.
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How Two Educational
Systems Learned from
Comparative Studies:

The Hungarian
Experience

ZOI TAN BATHORY

C continuous measurement of the effectiveness of public edca-
tion has been regarded as a primary concern of Hungarian
educational researchers for almost 20 years now By "effective-

ness," we mean learning achievements rather than the quantity of marks
or certificates. We contend that the accountability of an educational sys-
tem can justifiably be described in terms of learning achievements.

We measure this effectiveness in the frameworks of national and
international suntys. To Jo that, two important methodological prob-
lems must be solved: which grades and which fields of education
(school subjects) do we survey?

In both Hungarian and international surveys, we usually appoint
three strategically important grades: Grade 4 as the final year of elemen-
tary school education (Population 1), Grade 8 as the final year of the
eight-grade general school (Population 2), and Grade 12 as the school-
leaving year of secondary school education (Population 3).

The selection of fields of education to be surveyed also needs care-
ful consideration. In Hungary, the view is fairly common that the fields
of education chosen should be hoth fundamental in the learning pro-
cess anti those in which a high degree of validity can be ensured. In our

Zoltan Br or{, is Head, Research Department, Orszagos Pedagogiai
intezet, Budapest, Hungary
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opinion, reading comprehension, mathematical-logical skills, and the
cognitive side of science education can satisfy these two criteria.

We are, of course, aware that this system provide., rather reduced
view of the evaluation of school education. We know that the effective-
ness of formal education cannot he reduced to some basic skills and
knowledge (minimal competence). Nevertheless, in order to achieve
"softer" educational effects in the develo-ment of studenes' personali-
ties, a basic standard of fundamental skills and knowledge is needed as a
reliable system of guarantees. Our surveys, therefore, intend to inform
tewhers, school administrators, and researchers if this basic standard
exists for the softer, more complex effects. Therefore, we coiLse,ously
accept the reductionism of our philosophy of evaluation.

I have already mentioned that we measure the effectiveness of our
formal educational system in the frameworks of national and interna-
tional surveys. Here, I concentrate solely on international sumo's
describing important methodological and organizational conditions
and some research findings. And finally, I discuss the significance of the
international surveys from a national point of view it is my view that, in
the European culture, the international comparison of learning achieve-
ments is not appreciated as much as it should be, given the importance
and weight of the issue. Educational comparisons often deal with educa-
tional philosophies, input factors, and other issues of the educational
process, but neglect the output side. Therefore, let me grasp this oppor-
tunity to speak about the importance (?[ the comparison of output and
its assumed advantage.

Methods ard Set-Up

We have been conducting international surveys under the auspices
of the International Association for the Evaluation of Educational
Achievement (IF..A) for years, TEA studies involve students of the same
age, attending the same grades, but studying in different educational
systems. Their learning achievements are measured and compared to
arrive at conclusions about development in the fields of education to be
studied and the improvement of the whole school system. By compar-
ing achievements and the learning environment, we can mutually bene-
fit from each other's experience. This, of course, presupposes a high
degree of standardization of methods and the realization of the mutu-
ally worked-out project.
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Research findings are first published in an international volume as
studies of the participating countries. Interpretations range from simple
descriptive analyses to multivariant mathematical-statistical analyses
that uncover cause-and-effect connections as well. The reatively sim-
plest and most easily understandable interpretation is the rank order of
national averages. This sometimes appears as if IEA were conducting
some kind of "intellectual Olympic Games." The international analyses,
however, show that the aim of the studies is to understand and improve
the educational system of the participating countries. Our account will
rest primarily upon the rank order analysis.

The first !EA survey in 1970 tested reading comprehension skills
and science knowledge. Mathematics was the next field of education to
be studied in 1980 and 1981, and in 1983 science achievements were
measured again. (This list is not complete as there were other lEA
studies)

The Main Research Findings

Reading Comprehension

The 1970 findings of the reading comprehension study showed
that Hungarian students average achievements in all grades involved
were generally below those of other lEA countries, It follows, therefore,
that education in the Hungarian language and communication skills
was one of the weakest fields in effectiveness. Subsequent national read-
ing comprehension studies (in 1979, 1980, 1986) essentially supported
the !EA finding.

The rank orders of national averages, also indicating the range of
the two inner standard deviations, in the international survey showed
that at the 4th grade and 12th grade levels, Hungarian students were
next to the bottom; at the 8th grade level, they were eighth out of
twelve.

The poor results of the reading comprehension survey were for us
like a bolt from the blue. Both professional circles and the public
reacted strongly. Experts mainly considered changes in teaching meth-
ods, and as a result, silent reading became accentuated. Also, we believe
that the IEA findings contributed to the spread of diverse, alternative
teaching methods of initial reading from the late '70s. Until then, only
one teaching method of initial reading had been used in accordance
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with the central curriculum. These research findings, besides other fac-
tors, also contributed to considerable innovation of education in Hun-
garian language-communication skills.

Mathematics

The EA has so far studied the effectiveness of mathematics educa-
tion twice. Hungary did not participate in the first study in the Vs. In
the second survey, however, the achievements of 8th grade students
(Population 2) were measured in 1980, and in 1981 those of 12th grade
students (Population 3) were measured. Unfortunately, the international
volume has not yet been published, and national evaluation studies are
also missing. Nevertheless, we have rank order of national averages
from American sources at our disposal. They show that Hungarian stu-
dents in the 8th grade are well above the international average and that
at the 12th grade level, the top 5 percent score fifth out of twelve.

Rank order shows that Hungarian students' achievements are usu-
ally better than those of the averages of other lEA countries. Though we
do not know the real causes and circumstances, the results clearly indi-
cate the effectiveness of Hungarian maths education in the period when
we discarded the traditional arithmetic-geometry teaching for the sake
of new maths (1975-1985).

Science

The first international science study took place in 1970 and the sec-
ond in 1983. A preliminary international report on the latter was pub-
lished in March 1988 (Science Achievement in Seventeen Countries,
Pergamon Press). The main points of the book were made public at
press conferences in London and a few days later in Budapest. Both 1F.A
science studies indicated, at least according to the achievements scored
in the test papers, that this field of education in Hungary can be
regarded as effective. Our results stand the comparison with those of
Japan! This conclusion is unquestionably backed by the following rank
orders:

In 1970, the 4th graders were in the middle, the 8th graders sec-
ond, and the 12th graders seventh. In 1983, their respective ranks were
fifth, first, and third (hut with a larger number of Asian countries in the
field).

The relatively high achievements of the Hungarian students result
from several factors. Among the most conspicuous are that the political

iT:
I
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and professional concerns in science education coincided, that teaching
materials (curriculums, textbooks) are on a relatively high level, and the
relative quantity of time devoted to science teaching is high. Science
education can, at the moment, be regardedas the prime branch of Hun-
garian education, thanks to the work of schools, teachers, and students. I
would not like to say, however, that we have nothing to improve. For
instance, we need more student experiments and practical knowledge.

Overall Conclusions

In our case, the various 'EA studies led to contradictory results. On
the one hand, while it turned out that our science education and partly
mathematics education are more effective than in many IEA countries
that are more highly developed than Hungary, language-communication
education, on the other hand, lagged considerably behind. So we got
into a schizophrenic state of mind. Several publications came out to
explain the reasons, and especially since March 1988, when the results
of the 1983 science study were published, there have been fierce
debates. The press, television, and radio all began to deal with the prob-
lem. The interpretations called researchers' attention to new
approaches and new aspects, and researchers could justifiablyargue for
the importance of differentiated evaluation of the educational system.
This was almost unprecedented in the Hungarian mass media.

The Benefit of International Studies

Based on the Hungarian experience, we can note three concrete
advantages of empirical-comparative educational surveys. Perhaps the
most important outcome is that we have succeeded in gting accepted
the principle that Hungarian students' level of knowledge can, and must,
be compared to international standards, that is, to the level of devel-
oped countries and not to provincial, politically set criteria. Many new
facts and connections were revealed during the design and realization
phases of the 'EA studies that contribute to the always-present fear of
provincialism, a natural consequence of the national character of our
education. Very often, it becomes obvious that a number of similarities
exist between educational systems though they function differently in
various cultures. Thus the IEA-type of international educational studies
is an important means of improving the cooperation between the mem-
ber countries:
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Another benefit is also obvious and connected with the previous.
In light of the results, we can more profoundly analyze the input-output
factors of educational systems. We can not only point out whether a par-
ticular content or organizational factor functions in a given culture, but
we can also make compari sons regarding its effectiveness. IF..A studies
have contributed to the understanding of such issues as the effective-
ness of comprehensive versus selective school systems or the connec-
tion between excellence and mass education. The more students attend
school, the more talented children can be identified. Understandably
though, the increasing numbers of attendance affects the quality of edu-
cation.

A third merit is concerned with research methods. During the
years of cooperation with WA, we have adapted to our own circumstan-
ces a research methodology that makes passible valid and reliable mea-
surement of learning achievements. In Hungary it has led to a new edu-
cational evaluation system that can provide regular and reliable
information to schools, politicians, teachers, and the public about the
actual state of students' knowledge.
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What IFA Studies Say
about Curriculum and
School Organization

EDWARD KIFER

The international arena in general and the results of IFA studies
in particular are fertile grounds for those who wish to cite suc-
cessful practices that deviate from existing ones. As stated in

one of the first official publications of lEA:

If custom and law define what is educationally allowable within a
nation, the educational systems beyond one's national boundaries
suggest what is educationally possible (Foshay et al. 1962).

French schools are closed on Wednesday afternoons. New Zealand chil-
dren begin school on the day of their sixth birthday. not on the first day
of school that year, Japanese mathematics teachers have comparably
large numbers of students to teach, but they teach just three of the six
days of the school week. All children in Sweden are introduced to a sec
ond foreign language. Elementary school pupils in the United States
recite a Pledge of Allegiance each morning.

The list could he expanded almost indefinitely, but these are
enough .o make the point that variation in policies, procedures, and
practices found in other educational systems provide a counterpoint to
any one system's views and a basis for change, innovation, and reform.
These differences are embedded in cultural contexts that act as
restraints to their wholesale adoption. They serve, however, as a beacon
for what can be done.

Eduxard Kifer is Pnjesier, Department of Policy Studies and Et V. duation,
College of Edw.:don, University of Kentucky, Leringtort.
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Curriculum broadly construed and diverse organization of school-
ing are major themes in IF.A reports. The curriculum not only forms the
backdrop to IF-Ns cognitive tests, but also is scrutinized thoroughly for
its contents, resulting in innovative empirical measures of its implemen-
tation. School organization is a focus, as well, since histories and social
forces produce very different types across the 40-odd systems studied
by IF-A in its short but productive history

I deal first with issues surrounding the curriculum and then with
those surrounding the organization of schools. How schooling is orga-
nized is intimately connected to curriculum since differences in school
structure are often associated with who in a system gets what kinds of
experiences. The extent to which a system's curriculum is differentiated
and how that relates to school organization forms the third major sec-
tion of this chapter.

Issues Surrounding the Curriculum

The IFA approach to curricular issues is scientific, outcome driven,
and focused on finding commonalities among curriculums of the panic-
ipating educational systems. It is scientific because the rationale for the
studies involve systematically collecting objective, empirical evidence
about each system. The approach is broadly based on views formulated
by Ralph lyler in the 193% and emphasizes behavioral specifications of
what is to be measured empirically

It is outcome-driven because a major portion of the curriculum
analysis accompanying each survey is devoted to developing a content
11 behavior grid to pi-mide a basis for formulating an objective test
(usually multiple choice) that can be used to compare cognitive out-
comes of the various systems. Whether it is a mathematics survey where
the content dimension might include, among others, arithmetic and
algebra, and the objective dimension would include, again among oth-

ers, computation and solving problems, or a literature survey that
includes specific texts as well as literary theory for content and familiar-
ity with and expression of a consistent response to as the objectives, the
,grid forms a kind of Procrustean bed for the outcomes of a survey

For obvious reasons, IFA searches for comparability and common-
alities across educational systems, Objective, scientific study of educa-
tional systems is based on the assumption that commonalities exist
among the systems and a sense of fair play suggests that comparisons
should be made about those things that are similar. In the search for
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common instances, diverse and unique phenomena must be left
behind.

As with all such work, however, to the delight, one assumes, of edu-
cational reformers, idiosyncratic practices and diverse opinions spilled
over the edges of WA se, .nce. So we not only have an opportunity to
talk about things that seem more or less related to differences between
systems (the scientific results), but also about evidence of unintended
outcomes of the studies.

Time and the Opportunity to Learn

lvo related but different notions are central to WA investigations,
The first is the amount of time allocated to different subject matter; the
second, a unique and innovative MA measure, Gpporiunity to Learn,
that attempts to define what students are exposed to in a particular cur-
riculum area.

Amount of Time

A variable, the amount of time allocated h) instruction, features in a
number of IEA studies, but is most central to results of the study of
French as a Foreign language. Carroll (1975) presents a series of analy-
ses that, over educational systems, relate the number of years studying
French to average performance in reading, writing, and listening.

Figure 5.1, based on the data reported by Carroll, depicts a strong
relationship between number of years of French study and French read-
ing performance. That figure is similar to those published in the 1F.A
report for each of the criterion variables and leads to an obvious conclu-
sion: the longer students study a subject, the more proficient they
become in it.

Carroll estimated that an average student would take between six
and seven years to attain a "satisfactory" (and high) level of perform-
ance in French. That amount of time could be reduced if the student
were fortunate enough to (al have a fluent teacher (an el...tct of almost
one year); (h) be taught mainly in French, not in a mother tongue (an
effect of a year and a half); and (c) have serious aspirations to learn
French (an effect of about a half year of instruction),

The implications for reform are both obvious and sensible. If a par-
ticular learning outcome is desired, then a frame or window in the cur-
riculum must provide a sufficient amount of time for the learning to
occur. That learning is enhanced, and the size of the window decreased,

2.
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by the presence of effective teachers using appropriate methods with
students who are highly motivated.

The elegance of these findings should not be lost because they
appeal so wel to common sense. A curricular reform, for example,
based on a fixed standard of performance, using empirical estimates of
the amount of time needed to reach that level of performance, that
could specify what qualities are needed by a teacher and what teaching
methods are most effective, and responded specifically to the needs and
aspirations of students would, indeed, be a reform. These findings,
therefore, provide a beginning, a direction, and a challenge to reform.

Opportunity to Learn

IEA studies o vain an Opportunity to Learn (0Th) measure that is
an ingenious and innovative attempt to learn theextent to which a par-
ticular curriculum is implemented. Based on achievement tests con-
structed from the grids mentioned earlier, 0Th measured by asking
each teacher in a survey to respond to each test item in terms of
whether or not his or her students have been exposed to the material
needed to he at* to answer the question correctly.

Figure 5.2 on page 56, from the science study (Comber and Keeves
1973), shows the relationship between the OTL measure and average
achievement across the various educational systems. While there are
exceptional cases (the two low outliers being systems in developing
countries), there is also a strong positive relationship between achieve-
ment levels and the opportunity to learn the material.

This general finding also appeals to common sense. Students tend
to learn what they are taught. Yet, all is not so simple. This finding
occurs across systems that vary greatly in terms of national practices,
such as having or not having national curriculums or common national
examinations.

Reformers in a system without a national curriculum would find lit-
tle evidence in lEA studies for the efficacy of curriculum more cen-
trally determined or more broadly applied. In the second mathematics
study (Burstein in press), for instance, both the Japanese and New Zea-
land systems are based on national curriculums. While the academic
performance of the former is the highest of the 20 systems studied, the
Litter's achievement is more modest.

On, then, is a measure that speaks to the issue ofwhat students are
exposed to in a classroom. Relationships between OTI. and achieve-
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merit are related to the amount of corm at covered in classrooms, not
necessarily to the extent the curriculum is standardized. Another way to
state the finding is to distinguish between curricular aims at whatever
level they are specified (local, province, or system) and what a teacher
actually does in a classroom. OTL reflects what is implemented; not nec-
essarily what is desired or intended.

Results of OIL, as well as other related analyses across surveys and
systems, suggest also that the amount of material covered, not the
sequence, is a predictor of levels of achievement. Several sets of results
point to the secondary importance of sequencing. In the "feasibility
study" (Foshay et al. 1962), correlations between item difficulties across
systems were produced for four subject areas: mathematics, reading,
geography and science. Figure 5.3 presents both a stem and leaf display
and boxplot of the correlations between item difficulties for the geogra-
phy test. The correlations between these item difficulties should be uni-
formly high if different systems approach the content in similar ways
(i.e., that sequencing of material is as .mportam as amount of material
covered). While there are differences between subject matter (mathe-
matics correlations tend to be higher than the others), the results are
notable for variation between systems rather than similarity

Results of other surveys, too, suggest similar things. Both the first
mathematics study (I lusen 1967) and the science study report single
item results from systems in which a particular item is either more diffi-
cult or easier than expected if performance across the item set were
consistent between countries,. While the literature survey (c'urve's 1973)
found that opportunity o., learn is important in terms of explaining
achievement differences between systems, students in those systems
typically respond differently to the various reading passages, That is,
what they are taught is related to achievement differences, but how they
are taught is not.

Evidence for the negative effect of redundancy, a counterpoint to
011 (too much time spent on too narrow a set of outcomes and nut
enough exposure to new topics), comes from two recent sources.
McKnight (1987) pegs the relatively low performance of lJ.S. students
on mathematics achievement tests in the second mathematics study to a
curriculum that moves very slowly, contains huge amounts of redun-
dancy and, compared with other systems in the study, introduces fewer
new topics, Kifer and Wolfe (1985) found a correlation between pretest
scores and OIL. This demonstrates that students exposed to material in
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Figure 5.3
Stem and Leaf and Boxplot of Correlations Between item
Difficulties Across Systems 13-Year-Olds in Geography
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a previous year have a higher likelihood of being exposed to the mate-
rial again than do students who have never been exposed to it.

Again, the On results suggest that the amount of material covered
counts more than how it is covered. That, of course, makes a good deal
of sense. While students do not learn all they are riught, they do not
learn what thtl have not been expost...d to.

Summary
ltvo crucial alterable N ariables of the IEA surveys are the amount of

time allocated to a subject and the opportunity to learn important fea-
tures of it, Although both of these measures are related to how educa-
tional systems use time, they have different implications,

Where Carroll's findings include implications for the allocationton ot
time, teacher competence, and to tching methodology, the OTL findings
suggest that the relative importance of the variables place exposure to
content very high on a list and teaching variables and "sequencing" of
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the curriculum rather low This suggests that those interested in curricu-
lum reform should work diligently to include coverage of "desirable"
content in educational systems, but worry less about how the content is
handled once there. Expasure to the material is the necessary condition
for learning. Sequence, pacing, and teaching variables follow in impor-
tance. The mere existence of the subject matter placed before students
is a crucial ingredient of any curriculum reform.

These findings emerge from a "scientific" view of how to study
diverse systems internationally. Such findings mute differences
between the contexts in which schools operate and emphasize common
activities that can be put into operation and measured more or less pre-
cisely.

Educational activities in schools are not necessarily conducted in
optimal ways. For example, the average French child acquires compe-
tence in his or her language in two years, but it takes seven in other
educational systems to produce arguably less facility. For the French
child who masters the language in two years, the issues are not those of
learning French nor how he or she is taught. Dominating those two
years is a social world that the child is trying to understand.

Not only are educational systems different from a social world in
ins of efficiency, but they also vary in the extent to which scientific

. Jets apply to what they do. In each of the findings cited, some sys-
-ems deviate substantially from what is found on the average. 'typically,
systems in developing countries do not perform as predicted by a scien-
tific model. Other systems, for example Rumania in the French study, do
much better than a model would predict. This reminds us that any
reform should be as cognizant of the needs ofstudents, the idiosyncratic
aspects of a social context, and the peculiarities of a culture as it is of the
scientific findings.

These findings, then, reprrsent a stalling point for curricular
change and reform. They do not define the limits of what can he
changed or how such change should be effected. They point to a way
for a reformer to begin to think about such matters.

School Structure

Educational systems surveyed in IEA studies vary dramatically in
their structure--how they are organized and who they serve. School
structure and its implications formed a major focus of early studies.
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Interest waned during the period of the six-subject surveys, but rekin-
dled in the latest surveys. While the next section deals with the inter-re-
latedness of school structure and curriculum, the focus is primarily on
Issues raised by different types of schools in the various systems. The
following three sections deal with findings related to type of school,
selectivity and retentivity, and the notion of yield of a system.

Type of School

Virtually all the lEA surveys measured the type of school in which
students were enrolled. For academic purposes, such types could vary
from comprehensive schools (all students attend the same type of
school) to selective schools (schools where only an elite can enroll). In
systems with selective schools, other types of scluxils are usually availa-
ble to students not among the academic elite. Examples include schools
with a vocational or technical curriculum.

Systems vary not only by types of schools, but also in terms of when
students are ,:hanneled into the different schools. For example, by age
13 students in Flemish Belgium are enrolled in different types of
schools. In the United States (at least at the descriptive level) all students

are enrolled in comprehensive schools for as long as they attend school.
The variable school type figures prominently in 'EA publications,

especially in the six-subject survey, where it was included among a
block of variables in a series of regression analyses. It was a powerful
predictor of achievement, mainly because systems, on the average,
place more or less capable students in different types of schools. While
school type is a major aod powerful predictor of achievement, its impli-

cations can he traced through two different and related issues popular
in IFA volumes.

Selectivity

One major issue addressed by the first mathematics study was to
discover the circumstances under which the most talented students
develop best. The argument for selective schools is that talented stu-
dents, learning together, will not be held back by less talented members
of their cohort; therefore, to develop the hest talent a system should he

selective not comprehensive.
The analyses of the data, however, produced a resounding condem-

nation of selective schools, Although average scores in selective educa-
tional systems were higher than averages in comprehensive schools, a
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vanety of analyses show that the "best" students did equally well regard-
less of the type of school in which they were enrolled.

While there is no obvious advantage of elite schools in terms of the
highest performing students, a comprehensive system benefits gener-
ally if the criterion is the yield of the system (Husen 1967). That is, if one
could posit an indicator representing the sum of mathematical knowl-
edge (as opposed tc the average amount), then comprehensive systems
are clearly preferred. More students knowing some mathematics pro-
duces a higher yield than a few students knowing a lot of mathematics.

The findings from the first science study are equally unambiguous
on questions related to selectivity of educational systems. A strong
model to predict average achievement levels includes a large adjust-
ment for selectivity, but small adjustments for differences between sys-
tems for the performance of top students. These results support those
mentioned earlier: comprehensive education appears not to harm the
highest achieving students and increases the overall amount of knowl-
edge produced by an educational system.

Retentivity

RetentiviAy, another issue addressed in MA studies, is related to
selectivity and yield, but focuses on a different set of questions. While
most developed countries have compulsory schooling ur at least age
16, a varied percentage of the student cohort attends some type of
school until time to enter a college or university At the terminal year of
secondary school, anywhere from about 10 percent to 90 percent of the
cohort is enrolled. When who is still in school varies so dramatically
between systems, it comes as no surprise that those with a small per-
centage of students still in school have higher achievement averages
than those that have high retentivitya larger proportion of the cohort
still enrolled. Rather the question is whether enrolling more students
in school lowers the achievements of a few Again, the lEA resultsacross
surveys suggest "No.'. While increased retention of students does influ-
ence negatively average achi --rement values, it appears to have no sub-
stantial influence on the hig. si scoring portion of the achievement dis-
tribution. Hence, a system can increase the number of students who
complete secondary school without harming the education of an elite.
The net result of increased retention is lower average scores, more
knowledge produced, and no 'Appreciable influence on the highest scor-
ing group.
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Summary

lEA results suggest that an expansion of schooling should be both
comprehensive and nonselective. The system would produce more
knowledge without penalizing its most capable students.

The findings are based on assumptions, however, that more school-
ing for longer periods of time for more students represents defensible
needs of the young and is a desirable goal for an educational system.
Challengers to these assumptions argue that more schooling for more
people is both unnecessary and fundamentally coercive: many other
settings are available in which people can learn; the more technological
the society, the less schooling needed; and, adolescents need real work
and real experiences rather than more schooling. Implementing
change based on IEA results on retention and selectivity, then, should
consider first the assumptions upon which the arguments against selec-
tivity and for increased retentivity are made.

Curriculum and School. Structure

Participation versus Achievement

Issues surrounding selectivity and retentivity push the educational
reformer away from questions about achievement and talent as criteria
for accomplishment to a position that makes participation in schooling
and the terms of that participation major focal points. If one wants to
educate only an elite then the system should be selective and retain
fewer students. Only after the decision has been made that the masses
are capable of being educated and making a commitment to educate
each individual does selectivity look undesirable and retentivity become
a goal. Hence, participation in schooling becomes a criterion for a desir-
able educational policy

Participation, however, is an ambiguous term when it comes to
schooling. A system can easily demand that students be present in
schools without offering them the best the system has to offer. Systems
which are neither elite nor specialized and have high retention rates
can still reserve the best schooling for a small numl-er of students.

Tracking and Sorting Students

Tracking and sorting of students becomes an issue similar to selec-
tivity when retention is high and schooling is long because not all stu-
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dents are offered opportunities to participate fully in school life. In his
feasibility study, Pidgeon (1962) used the standard deviation of test
scores to draw conclusions about the effects of "streaming" in England.
While trying to understand the low average performance but great vari-
ance in achievement, he concluded:

Perhaps exerting a greater influence, howevet, is the belief a
teacher may have that innate ability is ofparamount importance in
determining the level of attainment to be expected from a child.
Streaming by ability, which is viewed as an administrative device
resulting from the acceptance of this belief, will merely tend to
enhance its effects. When all these factors act in the same direction
the effect will clearly be greatest and this is what happens in
England. Here, it is claimed, the aims and, more especially, the
beliefs of most teachers and educational administrators lead them
to expect wide differences in performance, and this is what is
therefore achieved. Where, on the other hand, the grade place-
ment system operates and especially where, within such a system,
teachers do not attempt to measure innate ability and therefore do
not expect their pupils' attainments to be matched to it, then the
dispersion of achievement will be much less.

Whatever educational assumptions underlie the use of tracking and
streaming, these practices have clear consequences in terms of curricu-
lar issues. The flip side of tracking is a differentiated curriculum,

Differentiated Curriculum In Grade 8 Mathematics
Analyses from the Second International MI Ihematics Study (SIMS)

produced a substantial number of results addressing the effects of a dif-
ferentiated curriculum in Grade 8 (Burstein in press). A pretest was
administered in eight educational systems at the beginning of the
SCItO01 year, making it possible to describe how students are allocated to
classrooms or schools within those systems, In another paper (Kifer in
press), I describe how the variance decomposition of Figure 5.4 reflects
decisions made to track students either into homogeneous classnxmrs
or different types of schools.

In Figure 5.4, areas of the circles are roughly proportional to the
total variance in achievement for each system. The wedges within the
circles represent percentages of total variation found between students,
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classrooms, and schools. The circles containing only two wedges depict
systems that did not sample two classrooms per school. in those cases,
the variation is labeled student and school variation although, theoreti-
cally, the wedge for school contains both the classroom and school vari-
ance. That is, the between-classroom variation, if any exists, is part of
the between-school variation, not the between-student.

The differences between systems are dramatic. Not only are the
total variances (individual differences within a system) of strikingly dif-
ferent magnitudes, but also that variation (how the system responds to
individual differences) is divided in distinct ways. In Japan, for instance,
almost all of the large total variation is between students. Since such a
small amount of between-school variation exists, variation between
classes in the same school must likewise be small.

Apparently, the Japanese either ignore individual differences when
assigning students to classrooms or their educational policies produce
equality among classrooms and schools. Neither homogeneous group-
ing in mathematics nor sorting by school takes place in japan in Grade
8.

The U.S. provides the most extreme contrast to the Japanese pat-
tern of variation. The magnitude of the between-classroom component,
which represents tracking in U.S. schools, is its single largest compo-
nent and exceeds comparable values in all of the other systems.

While the distinctive patterns of other systems have been discussed
elsewhere, the major conclusion is worth repeating. These eight sys-
tems demonstrate a wide variety of practices in sorting students into dif-
ferent classrooms or schools. They range from what is done in Japan,
France, and Ontario (where no sorting has yet occurred by Grade 8) to
what is done in the United States where more variation in achievement
is allocated to sorting practices than to individual differences.

Consequences in the (ZS. Since the U.S. shows the largest effect due
to tracking, it is worth reporting what is known about the consequences
of thepolicies that produce it. A typical pattern is to form, in any school
with a sufficiently large enrollment, four types of mathematics class
rooms -- algebra, pre-algebra, general, and remedial classes. The typical
rationale for this isthat homogeneous grouping provides better instruc-
tion. What is ignored isthat the practice also produces fundamentally
different patterns ofopportunity, participation, and exposure. In Grade
8, some students areexposed to mathematics content and experiences
that others may never get. This is opposed to what happens in other sys-
tems with no comparable tracking.

64



Figure 5.4
Variance decomposition of the population A (grade 8) pretest core test for each of the eight longitudinal systems. The area of the

'pie' is roughly proportional to the size of the overall variance in each of the systems The 'wedges' of the pie reflect the proportions of
the variance that are attributable to differences between students within classrooms, classrooms within schools, and between schools.
Those systems that have only two wedges did not sample two classrooms per school: hence, one cannot distinguish between the
classroom and school variances. Given the nature of the samples, however, the proportion of the pie attributable to school differences
contains the classroom differences.

Japan's pie is larger than the others in part because of a longer pretest. Theirs had 60 items versus the 40 items for the other (,ys-
terns. Other analyses suggest that with a test of 40 items, the Japanese variance would be about equal to or perhaps slightly larger
than that of the USA.

FRA

NZE

BFL

THA

t"
I LI

BC

LEGEND

Pupils

Classes

Schools



CURRICUIUM AND SCHOLX. ORGANizATioN

Figure 5.5 contains a set of boxplots showing all ratings by class-

room type. It is evident from Figure 5.5 that tracking students and differ-
entiating the curriculum are two sides of the same coin. Students in
algebra classes are exposed to very different kinds of material from
those in other classes. Students in remedial classes are exposed to very
little mathematics in comparison with other groups and are likely to
have been tracked so that they never will be exposed to the material
provided to the algebra students.

These practices deny opportunities for the many to experience
what the few get, plus other equally undesirable side effects (Kifer
1984). These include the following:

1. Sorting is replete with misclassifications. Only about 50 percent of
the top 10 percent of students are placed in algebra, the others arc
spread among the remaining class types.

2. Sorting favors white women students from wealthy homes. If place-
ment in high level classes were strictly meritocratic, more boys,
members of ethnic groups other than white, al. ' more children from
poor families would be in those classes.

3. Selection is so rigid and so early that it effectively eliminates the
major proportion of the cohort from participating in the most
advanced mathematics offered by the school system. (This is dis-
cussed in more detail below)

Alt school systems, not just the sort students. These results
show the effects in a system that does the earliest and greatest amount t
tracking. Others tend to sort later in a student's career. No system stud-

ied by IPA does no sorting.

Population B

Figur& 5.6 shows that issues surrounding participation in Popula-

tion B (the terminal year of secondary school in SIMS) are very different
from those of Population A (Grade 8). Virtually all students take some
type of mathematics in the 13-year-old population. By the end of sec-
ondary school, depending on the system, a large proportion of the
cohort is either no longer enrolled in school or not taking mathematics
or both.
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Figure 5.8
Participation in Schooling and Advanced Mathematics Population 8

In Advanced
Country In School Mathematics

United Slates 82 13

SINE
Sweden 24 12

Scotland 43 18
SCO

Ontario 33 19 ONT

New Zealand 17 11 NE

Japan 92 12 JPN

Israel 60 06 ISR

Hungary 50 50 HUN

Finland 59 15 FIN

England 17 06 ENG

British Columbia 82 30 BC

Belgium Flemish 65 9.5
BFL

ilitZMCVVAM '''.19AWAr

The figures above represent the percentages of the cohort that are still in school and that which is taking advanced mathematics
courses. The average age, number of years of schooling, and definition of advanced mathematics vary among educational systems.
Students in Ontario Er.-: about one year older and are enrolled in grade 13, for instance. Although in most systems calculus is the stand-
ard content, that differs as well In the United States, for example, only about 2 percent of the cohort is enrolled in a calculus course;
less than one-half of them are enrolled in advanced placement calculus.
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The esaimated percent of the cohort will in school ranges from a
high value of over 90 in Japan to lows of in New Zealand and
England. The percent taking advanced mathematics courses ranges
from a high of 50 percent in Hungary to lows of 6 percent in Israel and
New Zealand.

The Hungarian Example. While most systems are very selectivt.. at
this level, Hungary is a striking exception. Although "only" 50 percent
of the cohort are still in school, all of them take advanced mathematics.
This system apparently is telling students that advanced mathematical
knowledge is so important that every student must have it.

Miller and Linn (1985) examined achievement patterns in light of
different retention rates and report t-,x) things that are relevant. First,
although the average level of achie .7ment for Hungary's students is
close to thy bottom among the systo 4, It is very close to the US, mean.
Second, the top 1 percent and top 5 percent of Hungarian students per-
form near the top of the distribution of scores for the systems in the
study. From a participation perspective, the Hungarians have it both
ways. Not only do they provide advanced mathematical experiences to a
large percentage of the cohort, and thereby increase dramatically the
sum of mathematical knowledge in the culture, but they also do it with-
out sacrificing the talents of their most capable students. As a model for
both providing opportunity and creating a pt..)ol of talent, Hungary's
bears scrutiny

The US. Case. Since the U,S. case is practically the opposite of the
Hungarian one, it again deserves scrutiny. The United States has a high
retention rate and an average percentage of students taking advanced
mathematics. The latter count, however, is misleading. The curriculum
is differentiated at this level as well. Figure 5.7 shows how the U.S.
stands when content areas are broken broadly into calculus and other
courses. The results suggest that a smaller proportion of the cohort
takes advanced mathematics (advanced mathematics is the calculus in
virtually all systems) than in any other system. Since calculus is standard
fare for the other systems, the U.S. percentage is really much lower than
it appears. Calculus courses can be broken down even further to those
considered advanced placement courses and those that are no;. If the
advanced placement calculus were considered life in the fast lane, then
an extraordinarily small number participate in the best of schooling in
the U.S.



Figure 5.7
U.S. 12th Grade Participation In Schooling and Mathematics

Percentages of the cohort in the United Slates enrolled in school, advanced mathematics classes. and calculus, respectively. The
calculus courses can be divided further into calculus and advanced placement calculus Courses other than calculus are composed
of mixed content matter Population Fl is defined as those students in the final year of secondary schooing who are enrolled in mathe-
matics as an integral part of university preparation.

2 percent in calculus
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13 percent in advanced mathematics

82 percent in school
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Early Tracking

flow early and to what degree systems sort and track students is an
issue of major consequence:; for what a system can produce. If findings
about mathematics represent what happens in schools, early tracking of
students has a profound effect on dunces for many to he exposed to
learning experiences offered to a tracked elite. By Grade $ in the U.S.,
for instance. less than 15 pment of the students are in a rack that will
allow them, for instance, to take calculus in Grade 12, so there is no way
that system can produce as much knowledge as do systems without
early tracking. The practice of tracking so early effectively eliminates
the possibility for most students to experience what is considered the
hest a school system has to offer.

Earls' tracking, and its consequences, appears from an lEA persptv-
tive to be an issue very similar to that of an earlier one of selectivity ver-
sus comprehensiveness. Elitism is less evident in a comprehensive orga-
nizational scheme with high retentivity. But it is no less questionable in
a social arena where issues of achievement, opportunity, and partic ipa-
Lion arc important.

Such issues, given the earlier caveats about lEA science and the
assumptions upon which it is based, are most salient when one has the
benefit of an international perspective. They can be addressed with the
evidence provided by lEA surveys. People interested in change, reform,
or innovation should continue their work with the benefit 1)1 evidence
from the lEA experience.
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What LEA. Studies Say
about Teachers and

Teaching
LORIN W. ANDERSON

T. NEVILLE POSTLETHWAITE

Ftom the earliest WA studies to the present ones, researchers
have been interested not only in describing student achieve-
ment and the differences hi achievement both within and across

countries, but also in understanding the reasons behind these differ-
ences. Their search has led them to consider the influence of teachers
and teaching practices on student achievement.

In the following discussion, we will draw heavily from three gene
ations of lEA studies: the first mathematics st. dy (1lusen 1967), the six-
subject surveys (Beaker 1975, Walker 1976), and the Classroom Environ-
ment Study (Anderson 1987; Anderson, Ryan, and Shapiro 1989).
Although the initial studies were surveys, the Classroom Environment
Study relied extensively on classroom observations to answer two
major questions, First, how similar are classroom conditions and teach-
ing practices in countries throughout the world? Second, which, if any
of these conditions and practices are associated with higher student
achievement and more positive student attitudes? Furthermore, while
United States students were involved in the first ,teries of studies, no
United States classrooms were observed during the Classroom Environ-
ment Study. As a consequence, American readers may be able to "dis-
tance" themselves from the results without feeling a need to explain or
justify them.

Lorin W Anderson is Resear h Professor of Education, University of
South Carolina, Columbia. Neville Postlethwaite is Professor of Com-
parative Education, University of Hamburg, West Germany
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What has emerged from these studies is a set of generalizations
about teachers and teaching that hold promise for understanding and
improvement. These generalizations apply to students, teachers, and
classrix)ms "on the average," rather than to any particular student,
teacher, or classroom. Exceptions quite definitely exist and may, in fact,
abound. To place our generalizations within a proper context, we will
first describe what IEA studies say about the relative contributions of
home and school to student achievement.

Home, School, and Student Achievement

In combination, the results of the lEA studies support the well-
known fact that students' backgrounds exert a pmerful influence on
their achievement. The studies, however, go beyond mere replication of
this and provide several explanations for it.

First, far greater differences exist in the homes in which students
are reared than in the schools they attend. As Postlethwaite (1987)
as.SertS:

After all, teaching is not like parenthood. There are no entry qual-
ifications to become a parent, while in many countries there are
strict entry qualifications to join the teaching profession. Cons::
quently, although teacher differences often look large to students
or the r parents, these differences are, in fact, small compared
with differences between homes. Thus, with little variability
between teachers, it will be more difficult to detect teacher effects
compared with [home background] effects (p. 1).

Second, the impact of the home on achievement is often amplified
because studenis from different backgrounds are sent to different types
of schools (e.g., private versus public comprehensive). In several of the
countries included in the Classroom Environment Study, the type of
school that students attended was strongly relatd to their achievement.
In those countries in which this finding was not supported, only one
tyre of school was typically included.

Third, the impact of home on achievement is also amplified by dif-
ferences in the aspirations students bring to school. Students from
middle- to upper-class homes tend to perceive education to he . great
value and seek more of it. As a consequence, they tend to enter schools
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and clas,srtiont.s better prepared academically and expend greater effort
in learning. These initial student differences are strongly associated
with differences in overall achievement (Anderson et al. 1989).

rnally, the impact of home on achievement is different for differ-
ent subjects. The relationship between background and achievement
appears to he strongest for subjects such as reading comprehension, lit-
erature, science, and the cognitive aspects of civic education. This rela-
tionship is much weaker for foreign languages and the affective aspects
of civic education (Walker 1976).

While the lEA studies shed some light on the reasons for the
strength of the relationship between home and achievement, they yield
no evidence that would deny that relationship. Home background,
either directly, or indirectly through its effect on aspiratioits and initial
achievement, influences student achievement in most subjects. Further-
more, because of the strength of this relationship, the impact of school-
ing variables (that is, those pertaining to teachers and teaching) is likely
to be quite small in studies, such as lEA's, in which students from a wide
variety of backgrounds are included. As a consequence, when interpret-
ing these results, one must remember that associations between teach-
ers, teaching, and student achievement that are apparently small in mag-
nitude may be quite signifimt With this caveat in mind, let us now turn
to our major generalizations.

Generalization 1Greater teacher everience, and subject matter
knowledge are agsociateci with greater skills in classroom management
and higher let & of student adyietrment

One of the few findings consistent across all countries in the Class-
room Environment Study was that experienced teachers spent less time
on classroom management. Less time in classrtxmi management, in
turn, resulted in greater achievement by their students (Anderson
1987).

The relationship between teacher knowledge and student achieve-
ment was supported in several of the studies in the six-subject survey
(Walker 1976). In the science study, for example, science teachers
responsible for teaching 10- and 14-year-old students in one country
had lower achievement than the 10- and 14-year-old science students in
another country As alight be expected, the average student achieve-
ment in the first country was much lower than that in the second. Simi-
larly, in the stud- French as a foreign language, student performance.
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in reading, listening, writing, and speaking was strongly related to
trailers ratings of their own skills in each of these areas.

The finding concerning teaching experience is consistent with the
developmental model of teachers proposed by Fuller and Brown

(1975), In this model, less experienced teachers are concerned primar-
ily with personal survival. As teachers become more experienced, they
become more concerned with the acquisition and refinement of teach-
ing techniques and, ultimately, with the development and learning of
individual students. Therefore, novice teachers are likely to spend more
of their time on classroom management. Without proper management,
their very survival is threatened.

The finding concerning teacher knowledge is re!ated to what
Shulman (1986) refers to as the "missing paradigm prop,, em." Axord-
ing to Shulman, the recent trend in research on teaching has been
toward the identification of generic teaching behaviors and skills that
transcend the boundaries of subject matte- knowledge. Knowledge of a
particular subject and the ways in which this knowledge can be trans-
formed by the teacher to make it "educationally digestible" to students
are major components of the missing paradigm. The relationship
between teacher knowledge and student achievement is supported by
several of the lEA studies. The relationship between teachers' ability to
transform their knowledge into forms that students an. most likely to
understand and student achievement remains to be explored.

This generalization offers at least two implications for teachers and
teaching. First, teachers with different levels of experience are likely to
have different needs for inservice training in topics such as classroom
management, instructional strategies, and the like. This points to the
need to individualize inservice training. Second, increased attention
should be paid to the subject matter knowledge that teachers bring to
the classroom. This attention should focus on both the subject matter to
be transmitted and the ways in wnt.:h it can he transmitted in order to
ensure high levels of achievement by large numbers of students.

Generalization 2Students who have greater cpportunitiec to learn
the knowledge and skills included on the achietement tests are likely to

have higher levels of athietwnent

This rather commonsense statement was supported in the majority
of countries in all three sets of IF.A studies. In fact, opportunity to learn
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was one of the first schooling variables included in the lEA studies
(Hustn 1%7). 'Opportunity to learn" was defined as teacher& ratings of
the extent to which their students had received instruction in the
knowledge or skill associated with each item on the achievement test.
More specifically, the opportunity-to-learn index for each class of stu-
dents was the percentage of items that tested knowledge or skills that
the teacher believed he or she had taught. The higher the percentage,
the greater the opportunity to learn.

In the Classroom Environment Study, we made a second estimate
of opportunity to kart'. Mandeville (1984) suggested that students in a
classroom could be said to have had an opportunity to learn the knowl-
edge and skills tested by an item if five percent more of the students
answered the item correctly on the post-test than did on the pretest.
This index of opportunity to learn (referred to as the five-percent rule)
was the percentage of items for which the increase in the percentage of
correct answers from pretest to post-test exceeded five percent. As
might be expected, the estimate of opportunity to learn provided by
teachers (termed the "judgmental estimate") typically was higher than
the estimate based on the five-percent rule (termed the "empirical esti-
mate"). The true opportunity to learn is likely to be somewhere
between these two estimates.

The concept of opportunity to learn has . least two implications
for teachers and teaching. First, opportunity to learn is a potentially
powerful extraneous variable. That is, differences in the effectiveness of
teachers and teaching practices are likely to be hidden by differences in
opportunity to learn. Students having minimal opportunity to learn
what is included on a test are likely to perform poorly on that test
regardless of either the quality of the teachers or the quality of their
teaching.

Second, and as L. msequence of the first implication, educators
would be wise to attend to issues surrounding opportunity to learn as
they struggle to understand and ultimately improve the quality of teach-
ers and teaching. In particular, the concept of "alignment" is relevant.
Stated simply, alignment is the extent to which the goals to be achieved,
tests to be administered, and instruction to be provided are consistent
with one another, In order to maximize alignment, one typically begins
by identifying and holding constant either the goals, tests, or instruc-
tion. Thus, one can have "goal-driven" alignment, "test-driven" align-
ment, or "instrt.ctit,n-driven" alignment. As educators, we all have our
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personal preferences concerning the proper starting point of these
alignment efforts. The 'Tyler rationale (1950), for example, emphasizes
the need to begin with clear goals Many experienced teachers, how-
ever, tend to begin either with textbooks or instructional activities
(Clark and Peterson 1985). Regardless of the starting point, however,
alignment needs to be addressed. Increases in alignment will quite
likely result in ir'-reases in opportunity to learn which, in turn, are
likely to affect student achievement.

Generalization 3The greater the amount of time spent on teaching

and learning the greater the achievement ofstudenA

At first blush, this generalization seems as "common. .ical" as the

previous one. However, it is far more complex. For exa,_ the WA

studies produced no evidence that increasing the number ,f hours per
year spent on the study of a subject produces an increase in achieve-
ment. On the other hand, the number ofyears students spend studying
a subject such as French has been associated with proficiency in that
subject (Carroll 1975).

The amount of time spent on learning laay be extended by home-
work. In fact, homework was one of the few variables in the six-subject

survey that was consistently and positively related to student achieve-
ment, even after differences in home background, type of school, and
other variables were taken into consideration (Peaker 1975). Pacing,
defined as the amount of content covered per unit of time (e.g., per day,

per month, per year), is another component of instructional time. Much
research to date has focused on factors that influence the pace of
instruchon, such as the organization and length of the textbook or the
aptitudes of groups of students, and some of it su4ests that a more
rapid pace is associated with higher levels of achievement (Barr 1987).

'Ibachers in the Classroom Environment Study were asked before
each observed lesson whether new content would be presented or pre
viously taught content reviewed. In most countries, the majority of the
lessons focused on review of previously taught content, and, in mast of
these countries, average gains between pre and post-tests were modest.

Time spent on review, therefore, slows the pace of instruction. If new
content were presented every other lesson or every third lesson, mod-
est gains in achievement could he expected.

Perhaps the component of time most frequently studied during the
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past two decades has been student engaged time or time-on-task. In the
Classroom Environment Study, the correlation between time-on-task
and student achievement was essentially zero in the vast majority of the
countries. However, when differences in class ability and opportunity to
learn were taken into consideration, a weak but consistently positive
relationship between time-on-task and student achievement appeared.
Apparently the relationship of time-on-task with student achievement is
easily masked when other, more potent, variables are included but not
controlled in the study.

The major implication to be drawn from these findings is that edu-
cators should resist the simplistic, linear, more is better" view of
instructional and learning time that has been so pervasive in recent
years. Adding minutes to the school day, adding hours to the school year,
and finding ways of keeping students "on-task" at all costs are not likely
to be a wise application of these findings. While addingyears of study in
a particular field is likely to pay-dividends in student achievement, one
must add a sufficient number of years. Based on the results of the study
of French as a foreign language, Carroll (19-9 concluded that six or
seven years of study are needed to acquire satisfactory proficiency in a
foreign language. Adding one more year to an already skeletal foreign
language curriculum is not likely to pay off

Similar arguments can be made for pacing and homework. The
results of the Classroom Environment Study suggest that the pacing of
nst teachers in most countries is quite slow, due in part to the large

number of review lessons. While some increase in pacing seems appro-
priate, one must avoid the tendency to move to the opposite extreme.
Too fast a pace is likely to interfere with, not enhance, student achieve-
ment (Barr 1987). The relationship between pacing and achievement is
not likely to be linear: one more lesson per week devoted to new con-
tent resulting in one more item correct on the end-of-year achievement
test. Nonetheless, achieving an optimal rate of pacing seems a worthy
goal,

Similarly, to facilitate student achievement, homework tends to be
superior to no homework. This finding does not justify a call for more
homework (except in those circumstances in which homework is not
being assigned)! Rather, the purpose and difficulty of the homework
(including length), and whether it is graded by the teacher tWalberg
1984) ',lust be addressed lx-ore this research finding can be translated
into a sound and defensible practice.

t
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Generalization 4Differences in teachers' boors art unrelated to
difleretices in student achieverneru.

An earlier version of this generalization was more succinct but
inaccurate. It stated simply that teacher behavior was unrelated to stu-
dent achievement. As our colleague, Michael Dunkin of the University
of Sydney, was quick to point out, this generalization is not in fact sup-
ported by the data gathered during the Classroom Environment Study.
The study focused on Winces in teacher behavior, rather than
teacher behavior per se. The distinction between these two versions of
the generalization is far more than semantic.

The statement that teacher behavior is unrelated to student achieve-
ment implies that what teachers do in their classrooms does not influ-
ence their students' achievement, that teachers do not make a difference
in the academic lives of their students. This may or may not be the case;
however, the IEA studies shed no light on this issue. Rather, the Class-
room Environment Study attempted to determine whether differences
in the behaviors noted by observers were associated with differences in
student achievement. Immediately, then, behaviors on which teachers
varied little, if any, were removed from consideration. if there were no
differences among teachers on certain behaviors, they could not be
related to differences in student achievement.

As a consequence, two groups of behaviors were excluded. The
first consisted of behaviors exhibited fairly frequently by lari,e numbers
of teachers in virtually all countries. These included giving explanations
to large groups of students, asking questions that required student; to
recall what they had been taught, monitoring or supervising students as
they worked at their desks or tables, and attending to housekeeping
matters (e.g., taking attendance, distributing papers).

The second group contained behaviors rarely exhibited by any of
the teachers in any of the countries. These consisted of using examples
to concretize an idea or abstraction, asking questions that require stu-
dents to think or express and defend their opinions, checking to see
whether students understand what they are being told or taught, and
stating that a student's response to a question is incorrect or inadequate.

The first group of behaviors includes those that define the whole-
class, recitation-seatwork approach to classroom teaching. Apparently,
teachers throughout the world rely heavily on this approach. The sec-
ond group includes behaviors that hold promise for increasing student
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achievement, but whose use in the classroom occurs so seldom that
their relationship to student achievement remains unknown. Herein
lies the fallacy of using correlational studies to prescribe teaching prac-
tices.

In summary, then, teachers tend to rely on a limited number of
behaviors as they seek to transmit knowledge and skills to their stu-
dents. These behaviors, which for experienced teachers appear to be
part of a well-defined repertoire of behaviors that they use as needed or
desired, are apparently consistent with the current emphasis on whole,
class instruction with the teacher assuminga directive role.

Once these behaviors were excluded, we analyzed the remaining
categories further. During; the Classroom Environment study, each
teacher was observed for several lessons, typically eight. In one of the
earliest stages of analysis, the consistency of teachers' behavior across
these lessons was examined. The results suggested that, despite the lim-
ited number of behaviors observed, teachers used them quite inconsist-
ently from one lesson to the next. In fact, this inconsistency was so great
that differences in behavior could be predicted more reliably from dif-
ferences in the lessons than from differences in the teachers. This
inconsistency implies either that teachers behave somewhat randomly
from one lesson to the next or, more likely, that their behavior is consist-
ent with the demands placed on them by each class of students, their
subject matter or matters, the specific objectives they have for their stu-
dents, and their school and classroom organization.

The results of the Classroom Environment Study, then, suggest that
teachers (1) do not differ at all on many of the behaviors thought to
influence student achievement, and (2) do not differ reliably on other
behaviors. As a consequence, the finding that differences in teacher
behavior are unrelated to differences in student achievement should
not be surprising.

The Classroom Environment Study prc...Aucf-,1,..... some evidence that
differences in teacher behavior are somewhat related to differences in
student behavior, particularly in the extent to which students spend
their classroom time on-task. Data on student behavior, like the data on
teacher behavior, were collected during each lesson. Thus, changes in
teacher behavior were quite useful in examining the relationship
between teacher behavior and student behavior. In most countries, for
example, teachers who spent more time interacting with their students
during seatwork and teachers who spent more time giving explanations
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had students who spent more of their time on-task. These findings make
sense because students are likely to take their behavior cues from their
teacher's behavior (e.g., stay on-task when teachers are physically near
you or pay attention when they are explaining omething important to
Yota

Two implications can be drawn from these findings. First, and one
that may not be greeted with cheers in light of the current American
educational zeitgeist, is that educators should stop looking for direct
links between variation in teacher behavior and variation in student
achievement. Far too many factors mitigate against such a direct rela-
tionship. At the same time, however, evidence supporting the relation-
ship between teacher Ivhavior and student behavior is more substantial
and is consistent with the earlier finding that teachers tend to judge
their effectiveness more on the basis of student behavior than student
achievement (Jackson 1967).

The second implication, consistent with the first, is that an exclu-
sively behavioral view of teaching is potentially misleading and quite
likely counterproductive. Jackson (1986) states his position on this issue
quite succinctly.

There is no such thing as a behavioral definition of teaching and
there never can be. We can never simply watch a person in action
and he sure that something called teaching is going on. , .. Our
attempt to say when a person is or is not teaching is always an act
of interpretation. We at.: forever "readers" of human action, seek-
ing to determine which "reading" i; col reef from among those
possible (pp. 77-78).

Three different "readers" of teachers actions were in classrooms
included in the Classroom Environment Study: the observer, the
teacher, and the student. Which of these "readers- nrovides 'he most
accurate reading?

Generalization 5-5tlidentti. pt./1411/DM c f filial' transpires in the class-
room an! more talid than those of trained obserzyrs and, perbails,
teachers.

Slightly more than a decade ago, Doyle (1978) differentiated
among three paradigms for research on teacher effectiveness: the proc-
ess-product paradigm (which posited a direct link between teacher
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behavior and student achievement), the mediating process paradigm
(which suggested that the ways in which students understand and act on
teaching influence their achievement), and the classroom ecology para-
digm (which asserted that students attempt to negotiate a set of environ-
mental demands as they seek to survive and prosper academically in the
classroom). While the first paradigm gives the central role to teachers,
the other two give the central role to students.

Several of the findings of the Classroom Environment Study sup-
port the central role of students in their own learning. For example, stu-
dents who see their classrooms as businesslike and academically
focused tend to spend more of their time on-task and learn more. This
relationship was generally stronger than that between thservers esti-
mates of the percentage of students who were on-task and theirachieve-
ment.

Similarly, those students who report that their teachers provide the
necessary structure for their learning (e.g., informing them of the goals
and objectives, focusing their attention on relevant points or features,
or helping them understand the steps they should follow to arrive at
correct answers or solutions to problenis) tend to have more positive
attitudes toward the subject matter. In contrast, none of the behavioral
indicators associated with teacher structuring on the observation instru-
ment were consistently related to student achievement.

Some educators may suggest that few implications can be drawn
frc n this generalization since the students' perceptions rather than the
teachers' behaviors are more important in determining student achieve-
ment. After all, what can teachers do to influence student perceptions?
We believe this to be a narrow interpretation of the generalization.

What this finding suggests to us is the new teachers to con-
stantly monitor their students efforts, to provide feedback to students
concerning the adequacy or inadequacy) of their learning, and to work
with them to correct their errors and misunderstandings. The role of
feedback and correctives (Bloom 1968, Rosenshine and Stevens 1986)
in student learning has long been recognized.

Teachers need to be sensitive to students' reactions to presenta-
tions and explanations. The extent to which a teacher's explanation is
dear depends primarily on the students, not the viewpoint of an exter-
nal observer, Similarly, teachers must supervise students working at
their desks or tables, point out errors as they occur, provide suggestions
for improvement, and, generally; encourage students to expend the
time and effort needed to complete the task successfully.Just as observ-
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ers and students are expected to "read" the behaviors of teachers, not-
ing their intention and consequences, teachers are expected to "read"
the behaviors of students, noting when and how to intervene, and when
not to.

Recognizing the central role of students in their own learning does
not in any way diminish the importance of teachers. It simply redefines
the teacher's role, Instead of assuming that their presentations are dear
and comprehensible, teachers need to verify this assumption with their
students. Instead of assuming that assignments are appropriate and lead
to the desired learning, teachers need to monitor their students' work,
providing feedback and correctives as necessary. This generalization
suggests that teachers should he less egocentric and more sensitive to
the impact they have (or fail to have) on their students.

Conclusion

Recently, Berliner (1987) proposed a "simple theory of classroom
instruction.' that includes the following as its primary variables:

1. opportunity to learn
2. students' engagement in learning
3. students' experience of success
4. pacing
5. structuring
6. monitoring

lEA studies support including these variables in such a theory We
suggest, however, that a much-needed emphasis on the central role of
the students in their own learning is missing from Berliner's theory.
Each of the variables is actually a student, not a teacher, variable. Stu
dents need opportunities to learn the knowledge and skills included on
important tests. They need to he actively engaged in learning, not pas-
sive. They need to experience a high rate of success, not failure. The
pace at which the instruction is delivered needs to be adapted to their
rate of learningnot too fast or too slow. Students need to know what is
expected of themwhat they are to do and what they are to learn.
Finally, the quality of completed work must be examined. If stand_ ds
are not met, students must be told of this fact and encouraged. with the
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teacher's guidance, to make intidific-ations so that the standards will be
achieved.

Some educators might object to the view of teaching and learning
suggested by Berliner and supported by the results of the WA studies,
labeling it simplistic. We cone .. with Berliner, who said

To such criticisms, I offer two replies. First, simple ideas may have
considerable utility Second, from extensive observations in class-
rooms, I have learned that commonsense knowledge does not
always result in either common (that is, widespread) or sensible
practices (pp 95.90

The strength of the findings of the WA studies resides not in their
insights, but in their grounding in the everyday experiences of schix.)1
administrators and teachers Krathwohl (1988 ) suggests that research in
the social and behavioral sciences, including education, has its greatest
impact when it allows us to

compare the knowledge dam against our own experience tier
consistency Much behavioral science knowledge iti tested against
our own experience to see whether it "rings true- (,8).

Ve contend that the knowledge pi ovided by the !FA studies does.
in fact, "ring true." The extent to 'which the "c( tttitiic inset knowlcdgc
provided by these studies becomes "commtn remains the
responsibility of practitioners.
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The EA Studies and
Reforms in Reading,
Writing, and Literacy

ALAN C. MINES

Throughout its history, 'EA has t'onducted three studies of educa-
titm in the mother tongue: one in reading, one in literature,
and one in written composition. Studies of foreign language

learning (French and English) were also conducted, but 1 shall n it cocci.
those here. The first two surveys were completed in the early 1970s and
the third in the mid-1980s. Their results offer ways to use comparative
international data for charting the direction of curriculum reform.

The IEA Reading Study

The Reading Comprehension Study (Thomdike 1973, Purvcs et al.
1980) used a straightforward test of comprehension of passages, fol-
lowed by multipkchoice questions, plus reading speed and word
knowledge tests. The instrument was administered to three popula-
tions: 10-year-olds, 14-year-olds, and students in the prouniversay pro-
gram.

The overall results show that United States students performed
about as wall as the students in most industrialized countries, i7.111 that
New Zealand students stood Out On the comprehension measure above
all others. The various initial analyse% iv.' the reading comprehension
data pointed clearly to the influence on achievement of the home back-

Alan C Purees is Director qf the Center for Writing and Liten40, and
Professor c f Education and Hunianitivs, The Init,ersity vfAlfxarrt, .State
lInitvrsity orNeu, Ibrk.
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ground variables, particularly home literacy variables. This influence
was apparent both within and between countries.

Although these analyses indicated little of consequence for school
reform, they prompted a number of subsequent studies, particularly
those of Purves 1973, Purves et al., 1980, Baten 1981, and Guthrie 1981.
The results of some of these studies supported IEAs initial analysis and
suggested little could be done to raise a system's reading scores save a
massive restructurtAg of society to make print literacy more predomi-
nant in the culture than it is, and that such an effort, even if possible,
would fail because of the influence of electronic media At the time of
testing, New Zealand was, relatively speaking, television free and heav-
ily print oriented. That is no longer the case only six years after the ini-

tial test.
A more promising line of inquir for educational reform was to

re-examine the passages and test items (Purves et al. 1980, Baten 1984).

The results of this inquiry show that, for the 14-year-old population in
most countries, certain passages are systematically more difficult. Their
difficulty, however, can not be explained by the usual fortm albs, such as

readability, but it can when the structural organization of a passage is

considered.
For this age group, passages with other than a sequential or narra-

tive structure are systematically more difficult. Passages with cause-and-

effect or comparison-contrast structures are seldom available six school

texts through junior high. These texts see much more frequent use in
upper secondary schools and form the basis of academic writing in
most of the industrialized and developing nations. Students with little
previous experience of them appear to have great trouble reading them

on a test.
The analysis of item types shows a similar result. Of the four

typesmeaning of parts, meaning of the whole passage, inference
beyond the text, and analysis of rhetorical or structural devicesthe
fourth proved to be much more difficult for 14-year-olds in many of the
countries in the study Analysis of the textbooks and the curriculum
show that, although questions of rhetorical device and structural analy-
sis appeared in many standardized tests, they were not part of the
instructional program for students until upper-secondary school. Again
the students performed poorly because they did not have the opportu-
nity to learn what was covered on the test, even though testmakcrs in
many of the systems said that these were appropriate items and passages

for the age group.
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The findings of this study have since been supported by the work
of many researchers in the United States and elsewhere and are
included in the volume Becoming a Nation cl Readers. Clearly the
implications for curricular and pedagogical reform are present here,
but whether textbooks used in the united States (especially the basal
readers) have been revised to include nonnarrative Material and ques-
tions that deal with rhetoric and structure has not become evident even
in the more recent editions.

The lEA Literature Study

The lEA Study of Literature (Purves 1973) conducted in the early
1970s involved 10 educational systems; Flemish-speaking and French-
speaking Belgium, Chile, England, Finland, Iran, Italy, New Zealand,
Sweden, and the United States. The result was similar to that of the read-
ing study Again students from the United States were well within the
average, and the best students in the last year of secondary school out-
performed the students in all other countries,

Of the variety of literary works presented to the students, however,
one proved much more difficult than the others, It was the one elliptical
and metaphoric story, written in a style that might be termed poetic
rather than literal. Examination of the textbooks shows that this sort of
writing was virtually absent from the fare presented to students, particu-
larly in the United States, through secondary school.

The analysis also shows .hat students, particularly at the 14-year-old
level, did much more poorly on items that asked for the application of
literary terms to the material than they did on items dealing with inter-
pretation, either literal or inferential. Text analysis and data from teach-
ers show that literary terminology is not :lught tivse students even
though it is considered an appropriate part of the curriculum. As in the
reading study, the literature study shows that opportunity to learn is an
important factor in student achievement and is clearly an area where
educational reform can occur.

In a recent reanalysis of tests in reading and literature in the United
States (Brody, DeMilo, and Purves 1988), unfortunately little change
appears in test items and passaws.1,onnarrative and figurative passages
are still lacking, and items dealing with the application of analytic terms
and concepts from rhetoric or literary study are in the minority A cur-
sory look at the textbooks again shows that the majority of texts contain

89

C. C.
-440-10



1111111imaIlleina

REFORMS IN READING, WRITING, AND LITERACY

literal narratives and the terms used for analyzing style and structure
are not emphasized in the teaching-learning apparatus surrounding the
texts. Opportunity to learn these more complex aspects of writing is
still nonexistent for most students in the United States.

The literature study also examined the preferred responses of stu-
dents to literary texts (e.g., what students think is important to write
about). On the basis of a content analysis of each sentence in compu.,i
tions written by over 1000 students and teachers in response to a variety
of short stories and poems (Purves and Rippere 1968), 20 core issues
emerged concerning literary texts that could be framed as questions. A
larger sample of students in each country were then asked to select the
five of these questions that they thenigia most important to raise in writ-
ing or talking about a short story. each student made three responses
one each following the reading of two stories and one in a question
naire about fiction in general. From these we derived a picture of what a
student sees as important in the abstract and after reading each of two
stories. The questions were rated by their teachers and by a group of
experts on literature and its pedagogy in each country,

The results show that, as students progress through secondary
school, they become more consistent in their responses across texts and
thus come to approach all the fiction they read from a single perspec-
tive. Students in any one country tend to have increasingly similar
eesponses as they progress through school. This is not to say that the dif-
ferent stories had no effect on the students' responses, but that in each
of the systems of education studied, the effect of the text was less strong
on the older students than it was on the younger ones.

In terms of national differences, the results show that there are
both an international interpretive community and national interpretive
communities. Students in all countries generally rejected the questions
"Is this a proper subject for a story?" and "is anyone in this story like the
people you know?" They generally found attractive the questions "I ias
anything in this story a hidden meaning?" and "Wiiat happens in the
story?"

Aside from these general rejections and predilections, students in
different countries exhibit sharply different profiles of response. "Ivo
sets of questions form the coordinates on which we plotted the major
differences between and among countries (Figure 7.1). They are, first, a
"personal-impersonal" continuum and, second, a "form-content" con-
tinuum. Students in Belgium and Italy emphasize the impersonal and
the formal; in Chile, England, and Iran, the personal and the content-ori-
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ented response; and United States students are concerned with corizent,
but not from a personal point of view.

Responses to reading then, although partially dependent on the
particular text read, appear more crucially dependent on the culture of
the reader, the reader's membership in a community of readers. Such
dependency increases as people progress further through their educa-
tional system. Students' responses become increasingly like the
responses preferred by teachers and, to a lesser extent, experts (critics,
curriculum makers, and teacher trainers whom we polled). For the
younger students in the lEA Literature Stu ty (age 14), the average rank-
order correlation between the question preferred by student and
teacher was .35; for the older students (in the pre-university year) it was
.54. The teacher, therefore, serves both as a major force in influencing
how students respond to a text and as the individual who inducts stu-
dents into the interpretive community ofa particular society.

The question this result raises for educational reform is whether
the limited and rigid pattern of response that students learn is the most
appropriate or desirable to take into adult life. Reform documents call
for critical reading and varied approaches. United States students learn

Figure 7.1
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that each literary text has a hidden symbolic meaning containing a
moral or lesson. Such an approach to reading has consequences beyond
the literature curriculum, making it difficult for people too explore
reading material that does not fit the limitations of the pattern. At an
extreme, it leads to censorship and hook burning. Is that truly the goal
oaf the literature curriculum of American schools?

The IFA Written Composition Study

The IFA Study of Written Comp.isition currently incroles students
Who were tested in 1985 in the following countries: Chile, England,
Hamburg The Federal Republic- of Germany), Finland, Hungary, Indo-

nesia, Italy, Netherlands, Nigeria, New Zealand, Sweden, Thailand, the
United States, and Wales. Three populations participated: students at the
end of compulsory education, roughly the ages of 15 to 17 and the main
focus of this study; students at the end of primary education (grade 12);
and students at the end of the pre-university year. Because the results are
still being analyzed, comments made at this point may he modified by

future findings.
The students wrote on parallel tasks and the scoring used a com-

mon scheme and scale across languages and cultures. As a result, cer-
tain comparisons can he made but it is impossible to make a direct con
paristm of the writing performance of sir dents in different countries, in
part because of language differences and in part because of the prob-
lems of scoring compcNitions i nternatit

In the main population (ages 15-17), each student wrote on three
tasks, one a functional task, one a descriptiveexpaiitory letter, and one
either an argument, a narrative, or a reflective essay The relative per-
formance across tasks was nut uniform. Although the narrative was the
easiest and the argument or reflective essay the most difficult in eleven
of the systems, this was not the case universally In three systems, the
refleA rive or argumenuive tack was relatively easy These were the sys-
tems in which such types of composition had replaced the narrative as
the dominant form.

Another initial finding shows that, in systems with streaming or
tracking, students in lower tracks, as might be expected, come from
homes where literacy practices are few. In class, they write less and
receive less instruction in writing. These students tend to perceive suc-
cess in writing in terms of handwriting, neatness, spelling, and gram-
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mar rather than structure, style, or content. Such a result, combined
with the first, dearly suggests the importance of both classroom oppor-
tunity to learn and the curriculum to ensure that they have a chance to
learn and practice what they are treasured on. one can attack teaching
to the test, but shouldn't one also attack testing the untaught?

Another aspect of the study is exploring the extent to which stu-
dents are taught to be members of rhetorical communities. It is eXarni n-
ing th-2 criteria used by teachers of writ.ng to see if there are systematic
diffeiences that might help define rhetorical communities, and it is
examining the perceptions of students about what constitutes "good"
school writing.

The hypothesis underlying this exploration is that students learn to
write according to certain conventions, many of which have Bale to do
with the structure of the language and more to do with the literary and
cultural heritage of the society That is to say, many aspects of texts are
not bound by the morpholow and grammar of a particular language,
but by custom and convention. Such is the line of reasoning behind
con frastif rbetoric.

As an initial step, we gathered a number of compositions written by
approxim 'itely 10(1 students at or near the end of secondary st.:xxil in
several of the countries in the study and three countries no lows in
the study (Australia, Japan, and Israel). The compositions were on "My
Native Town" and "What is a Friend?", both thought to he relatively neu-
tral topics that would not force a particular pattern of organization or
style on the students. A team of three researchers then examined the
compositions and found they tended to differ systematically by culture
of origin along a number of continuums, some of which matched those
of earlier researchers, particularly Carroll 960). Kaplan (1%61, Glenn
and Glenn (1981), and I lofstede (1980). They are the following

PERSONAL-IMPERSONAL depends primarily on the frequency of refer-
ences to the writer's thoughts and feelings about the sullied.

ORNAMENTED-PLAIN may also he defined as "figurative literal- and
depends on the frequency of use of metaphor, imagery, and other fig-
ures of speech.

ABSTRACT-COM:MI refers to the amount of specific information and
detailed references in the text, as well as to the general level of abstrac-
tion.
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SINGLE -Mt ITIPLE refers to whether the text kicuses on one aspect of
the subject or tries to cover a large number.

PROPOSITIONAL-APPOSITIONAL: This continuum, which is similar to
Glenn and Glenns abstractive-associative and some of Kaplan dia-
grams, refers to the types of connectives that hold the text together and
whether the ctunptisition is developed by a standard order. A compari
son-contrast composition, for example. would he propositional. An
oppositional composition uses few connectives besides and or but and
often omits cohesive ties other than idioms and repetitions. The contin-
uum from appositional to propositional is one that moves from stream
of consciousness through narration and description to the syllogistic
prtxif.

These characteristics appear to distinguish the writing of students
in different cultures and to form some of the dimensions that delimit
models of text in certain cultures (see Figure 7.2). These differences are
not inherent in the language, but result from cultural learning N.-cause
they occur between students writing in the same language (such as
English) but living in different cultures. Because full analysis has not yet
been completed on the main body of compositions, these comments
must be seen as suggestive rather than definitive.

In the pilot phase of the study. teachers from the participating
countries were asked to both rate and comment on a number of the
compositions. Their comments were analyzed for content, followed by a
factor analysis, Four "general merit factors" emerged apart from
mechanics, spelling, and handwriting: (1) content, ( 2 ) organization and
structure, (3) style and tone, and (4) personal response to the writer
and the content (Purees 1984). These factors of judgment appeared in
all countries, but the relative emphasis and interpretation varied from
system to system and from type to type of composition.

To check the teachers criteria, students were asked to write a letter
of advice to people younger than they who were about to attend their
schools, The letter was to suggest ways to succeed in salt writing, and
content analysis of the resulting compositions proved most revealing,
although not necessarily complimentary to the schools. Students in all
the countries noted that spelling, handwriting, grammar, and neatness
were of paramount imptirtance.

The letters were also analyzed for specific types of advice, and it
was divided into the broad categories of content, organization, style and
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Figure 7.2

f -AC TOR

Personal Ornamental Abstract Single Propositicnai

Country

Australia High High L ow High 1 ow
England Medium t ow l ow Low I ow
Federal Repub!ic

of Germany High Low I ow Low Lc .+=

Finland low 1 .ow Low low t. ow
Israel High Medium Low High High
Italy High High High High High
ivory Coast Medium l ow Low Low Low
Japan t-, gh 1.ow High High Medium
Netherlands High Low Low Low I .ow
New Zealand Low i ow Medium I ow L ow
Nigeria I ow Low Low Low Low
SColland Low I ow Low Low I ow
Thailand High High Medium Medium Low
United States Low Low Low Medium High
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tone (following the scoring schem), and presentation, including gram-
mar, orthography; layout and neatness, pnicess and classroom tactics
(Takata 1983).

Although the analysis for all countries is not complete, the results
from a few of them strongly suggest that students within a country arc
aware of the existence of certain operating norms. Variation occurs
within a country, of course, but specific patterns exist nationally and
internationally. Figure 7.3 identifies these patterns.

This figure reveals the general perception of students that their
teachers are preoccupied with matters of presentation. There are strong
national differences in percc.ption. however, such as the relatively low
emphasis on organization in Chile and on style and tone in The Nether-
lands. In New Zealand and Sweden, teachers appear to emphasize proc
ess more than in other countries, but in Sweden more of this emphasis
concerns choice of topic than is true it New 7ealand. Differetices occur
within other categories as well. In The Netherlands, the emphasis under
presentation is weighted more towards grannvar than in the other
countries, whereas in Chile, the balance tips heavily toward appearance
and spelling. Under organization, a strong concern is shown in The
Netherlands for using an organization set by the teachers, an issue of
less importance in the other countries, In Sweden, teachers seem to
favor simple sentences, a feature that does not figure much in the other
countries. From this evidence, it appears, according to their students,
that teachers favor particular was of preparing and presenting written
discourse.

Each of the three aspects of the Written Composition Study (the
examination of compositions, teacher questionnaires ctincerning critc-

Figure 7.3
Summary Percentage Distributions
of Student Advice in Five Countries

Category Chile England Netherlands New Zealand Sweden

13 9
12 9

Content
Organization

13 3
4 1

14 7
15 0

9.2
17 0

20 5
14.5

Style and Tone 13.0 13.0 7 8 13 5 13.7

Presentation 49 1 40 0 47 5 31 3 33 9
Process 11.4 13.0 11.0 18 5 19 6

Tactics 11 2 0 1 4 1 6 0 0

Unclassifiable 1.3 0 0 6.1 0 0 0 3
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ria, and the letter of advice) suggests that students in an educatiimal sys-
tem do indeed learn to become members of a FIX% WiCal numunity,
that they learn not only how to write, but also what aspects of their writ-
ing are valued in their society. At times, there is direct ittStrileti011; at
times. it is implicit, but either way, the students lent that being able to
write is being able to produce texts that match certain models and that
these models serve as student and teacher criteria. If we put these find-
ings together with the findings of the literature much: we can see that
learning literacy i. i a society is not merely a matter of acquiring a set of
skills. The implications for refirm are clear, The educational community
should determine whether the int xkls of text and of reading and writ-
ing are what is desired and then the extent to which the testing and
teaching programs (including teacher feedback c)n student writing)
reinforce or undermine these goals.
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Science, Mathematics, and
National Welfare:
Retrospective and

Prospective Achievements
HERBERT.). WALBERG

1
n The Wealth of Nations, Main Smith (1776) argued that national
welfare depends on ability. Given the importance of this often-
assumed dependence, the direct evidence for it seems slight. In A

Nation at Rink, f..,Ir example, the National Commission for Excellence m
Education (1983) warned that educational mediocrity jeopardizes U.S.
prospects for growth in economic productivity and welfare, butcited no
correlations of education and economic data. In view of current public
and legislative concern, this study explores the relations of education
and economic indicators.

Economic indicators are hardly the only criteria for evaluating the
quality of life or nattonai welfare, Income, however, substantially deter-
mines the amount and quality of domestic and foreign goods and ser-
vices that people can buy. Moreover; even small differences in sustained
economic growth cause large differences in national standings.

From 1870 to 1950, for example, as school and university enroll-
ments expanded in percentages of eligible age groups in the U.S,, the
gross national product per worker grew 0.7 percent faster than that of
Europe as a whole. This small advantage in growth sufficed to place the
U.S. first in per capita income and economic growth by mid-century
(Schetrz 1981).

Herbert j Walberg is an edticalioru4. ?sychologist and Research Prrykc-
cor of Education, University of IllinutS, Chicano.

CP 1989 by Herbert t Walberg
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As reported below, growth in income differs widely among nations.
Such differences, if sustained, will cause vas'. changes in national wealth
rankings. At 1977-1982 U.S. and European growth rates of around 15
percent, for example, income would take 47 years to double. At the Japa-

nese rate of 4.4, it would take 16 years. These figures may underestimate
ultimate differences since Japan's income now exceeds that of the U.S.

was growing at the rate of 11.3 percent in the first quarter of 1988
ba 1988, p. 29).

Education indicators

In considering how to measure the possible education-growth con-
nection, what should be chosen as education indicators is not immedi-
ately obvious. National agencies (for example, the U.S. Department of
Education 1988) report quantitative indexes of input, process, and out-
come such as per-student expenditures, enrollments of age-eligible
groups, and mean years of education in adult populations. Yet the
National Commissicn, other reform groups, and legislators want quality

indicators such as results on achievement tests,
Such insistence may not be without merit. Per-student expendi-

tures, for example, appear unlinked to achievement gains in an analytic
review of more than 140 studies (Nanushek 1986). Moreover, despite
poor science and mathematics performance, the U.S. recently spent a
greater fraction of gross national product and of total government
ex2enditures on education than many other countries. At 18 percent,
the I LS. spent a larger portion of its total tax dollars on education than
any other country recently surveyed by he United Nations (U.S. Depart-
ment of Education 1988, pp. 16.17, 35), Indeed. considerably more than
the second and third ranked countries, Norway and Sweden.

Nor can enrollments and average adult years of education be taken
as valid indicators of results. In 240 days per school year (National Com-
mission 1983), for example, Japanese students earn in 12 years the time
equivalent of 16 years of U.S. students' 180-day year. This is aside from
other possible Japanese advantages such as a rigorous national curricu-
lum and educational encouragement at home (U.S. Department of Edu-
cation 1987, p. 79).

In view of the 850 billion educational investment embodied in the

U.S. labor for from 1900 to 1970 (Schultz 1981), it seen,s ironic that
nations have such spotty and noncomparable indicators 0! numan capi-
tal in contrast to the many well-standardized indexes of Ike. and physi-
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cal and financial capitalmany available in modern countries monthly
over decades (see Becker 1976 and Mincer 1981, on the concept of
human capital). Several national and international organizations, how-
ever, are beginning to collect comparable information raver time and
place. These include the National Assessment of Educational Progress,
similar programs in other countries, and the International Association
for the Evaluation of Educational. Achievement (IEA).

The Paris-based Organization for Economic and Cooperative
Development, moreover, inaugurated a largescale indicatorprogram in
mid-1988 that will enable scholar-.; and policymakers to compare the
progress of countries with respect to educational inputs, processes, and
outcomes (U.S. Department of State 1988). Thus, we will be able within
a few years to relate educational 1`,nvestments and practices to accom-
plishments in the hope of improving policies and investigate the possi-
ble contributions of accomplishments to national income and welfare to
suggest allocations of educational investments.

In the meantime, this study explores the second possibility by relat-
ing indicators of educational outcomes to growth in national income
and other welfare or quality-of-life indicators. These data were compiled
from indicators collected by staff researchers of the (London) Economist
(1983) and in three lEA studies of science and mathematics achieve-
ment (Comber and Kcevcs 1973; McKnight, Cro.sswhite, Dossey, fifer,
Swafford, Travers, and Cooney 1987; and lEA 1988).

Level and Growth of Income

After World War II, the U.S. was first in national income and eco-
nomic prowess, but other countries caught up and surpass.; us. As late
as 1965, for example, General Motors earned twice as much as the com-
bined totals of the top 30 German and top 30 Japanese industrial compa-
nies, but in 1980 GM reported its first deficit since the Great Depression
and in 1982 announced that it would import and sell Japanese ears,
From 1965 to 1980, the U.S. share of companies with world sales over $1
billion declined from 70 to 40 percent (Freund 1982).

By 1981, as shown in Figure 8.1, the U.S. slipped to fourth place in
per capita income and ranked in the bottom half in economic growth
among 16 nations with comparable data. By 1988, the dollar had lost
substantial value in relation to other currencies; therefore, the current
U.S. rank is now considerably lower.
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Figures 8.1 and 8.2 show that high-income countries grew slowly.
The low-income countriesBrazil, Hungary, and Mexicoaveraged 4.3
percent growth, and the high-income countriesSwitzerland. Sweden,
and Germanyaveraged only about 1.5 percent. Simple regression
shows that each additional $1,000 in income is associated with an aver-
age drop of 0.25 percent in growth (see Figure 8.2 for bivariate correla-
tions and significance levels).

The import's t exceptions are the Atlantic nationsBritain and
Sp; inwith relatively inferior income and growth (below the fined
regression line) and the Pacific nationsjapan and Singaporewhich
grew much faster than their incomes would predict. japan remains
unusual since its recent growth has been extremem high, 11 percent,
despite being first or near first in per-capita income sii. ce the near dou-
bling of its national currency in relation to the dollar.

As Kennedy (1987) argued in his widely noted history, The Rise and
Full of the Great Powers: 1500-2000, the mighty Western nations (Spain,
Portugal, Holland, England, France, Germany, and the U.S.) have risen
and fallen in wealth and power in relation to one another. Despite its
economic ascendancy in the first half of the century, the U.S. in 1981 was
26 percent below Switzerland in per-capita income and 64 percent
below Japan in economic growth (Figure 8.1) What factors account for
economic growth and national welfare?

Creative Elites?

Among philosophers who attribute primacy to elite aristocracies or
oligarchies, Plato believed that philosopher-kings brought out the best
in a Greek city-state. Among historians of the rise and fall of civiliza-
tions, Arnold Toynbee (1959) held a "great person" theory of national
development. In his voluminous A Study of History, Toynbee hypothe-
sized that national ascendancy is the result of the emergence of a "crea-
tive minority" that leads the masses to greatness.

One p risible world index of such leadership in modern times is
the Nobel Prize, given in recognition of outstanding leadership in the
natural sciences, economics, medicine, literature, and the pursuit of
peace. Hoy, ever, the association between Nobel prizes and economic
growth contradicts the great-person theory, As shown in Figure 8.1, the
nations that have accumulated the highest number of Nobel prizes per
10 million populationSwe6en, Switzerland, and Britaingre,..-
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Figure 8.1
Economic, Educational, and Cultural indexes of 16 Nations

Nation Income Growth
Unemploy-

ment Nobels College Tests
Work
Hours Divorce TV

Switzerland 17,4317° 1.5 0.4 21.6 17 44 1 31 31.4
Sweden 14,873 1.3 3.1 32 4 37 22 35 53 38 1
Germany 13,450 1.6 6.1 9 5 26 24 40. f 9 33.7
U.S.A. 12,820 1.6 9.5 6 9 55 22 34.8 50 62 4
France 12,19C 2.0 8.0 0.7 25 39 8 22 35.4
Canada 11 41:J to 10.9 1.3 36 38 2 32 47.1 ,
Au:tralia 11,080 2.4 7.1 2.7 26 25 35 0 44 37.8
Japan 10,083 4,4 2.4 0.3 3C 31 40.2 18 53 9
Britain 9,110 0.5 12.5 13.9 20 21 43 0 36 40 4
Italy 6,960 2.2 8.9 1.9 27 19 38.8 4 386
Spain 5,640 0 9 15.9 0.3 22 433 0 252
Singapore 5,240 9.6 6.7 0.1 8 48 8 1 16.6
Israel 5,160 3.6 5.1 2.5 26 35.4 14 15 0
Mexico 2,250 6.6 4.2 0.1 15 45 0 E 10.4
Brazil 2,220 3.9 6.9 0.0 3 48, 9 7 122
Hungary 2,100 2.5 1.0 2.7 13 29 40 0 32 25.8

Income:
Growth:

Unemployment:
Nobels:
College:

Tests:
Work Hours:

Divwce:
TV:

Note. Only 9 of the

Gross domestic product (GDP) per capita, 1981
GDP average annual growth rate percent, 1977-82
Unemployed percent of labor force, 1982
Number of prizes per 10 million population, 1901-1982
Percent of 20- to 24-year-olds enrolled in higher education, 1979
Science test scores of 14-year-olde, 1970-71
Average hours worked per week (nonagricultural), 1982
Percent of marriages ending in divorce, 1979
Number of television sets per 100 population, 1980

16 countries participated in the 1970-71 science survey of the International Association for the Evaluation of Educational Achievement.
Sources. Economist, December 24. 1963, Walberg 1983



Figure 82
Correlations of Economic, Educational, and Cultural Indicators

Income Growth
Unemploy-

ment Nobels College Tests
Work
Hours Divorce TV

Income 1.00 -0.51 -0.09 0.64 0.58 -0.30 - 0.41 0.58 0.65
Growth 0.51 1.00 -0.30 -0.41 -0.48 0.77 0 52 0 50 0,51

Unemployment -0.09 -0 30 1.00 0.29 019 -0.74 0.01 0.16 0.16
Nobeis 0.64 0.41 -0.29 1.00 0.25 -0.39 - 0.21 0.59 0.21

College 0.58 -0,48 0.19 0.25 1.00 -0.29 0.80 0.58 0.81
Tests -0.30 0.77 -0.74 -0.39 a k::,' 1.00 0.16 -0.06 -0.03

Work Hours -0.41 0.52 0.01 -0.21 -0.80 0.16 1.00 -063 -0.58
Divorce 0,58 0.50 -0.16 0.59 9.58 -0.06 -0.63 1.00 0.61

TV 0.65 -0.51 -0.16 0.21 0.81 -0.0.5 -0.58 0.51 1.00

Note: Correlations of .50 or more are statistically significant at the 05 level, except those involving Tests, which require a correlation of
.71 for .05 significance.
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slowly, and those with few prizes--Singapore, Mexico, Brazil, and
Japan--grew most rapidly.

The negative relation, earlier noted by Walherg (1983), has been
exhaustively replicated with Nobel science and medicine prizes, mathe-
matics prizes, and publication and citation rates for various perk xis by
the Congressional Research Service (CRS 1986) for the U.S. House Com-
mittee on Science and Technology. Those who advocate spending for
science to promote economic growth may overvalue discovery, under-
value technology and application, and fail to recognize that scientific
information is rapidly disseminated around the world. If human capital
is scarce, moreover, funds expended on discovery may not exploit it
(Walberg 1983, CRS 1986)

Hardworking Elites?

Another index of the effect of the elite on a nation is the percentage
of young adults enrolled ill,C011efTS and universities. This indicator also
predicts slow economic growth (iigures 8.1 and 8.2).

Each percentage point of additional enrollment was associated
with a 0.1 percent drop in growth. Across the range of college enroll-
ments, an inrrcase from 3 percent in Brazil to 55 percent in the t was
associated with an estimated reduction in economic growth from about
7 to 1 percent. The U.S. had by far the highest fraction of 20- to 24-year-
olds enrolled. Canada and Sweden also had high college enrollments
and correspondingly low growth rates.

Larger enrollments in higher education, shown in the figures, are
also associated with a shorter work week. Each additional percentage
point in enrollment equals 0.3 hours (18 minutes) less work per week.
Across the range of enrollments, from 3 percent in Brazil to 55 percent
in the U.S., this amounts to an estimated 15-hour reduction in the work
week from about 47 to 32 hours.

In the countries with high concentrations of college-educated
adults, how is leisure time spent? College enrollments predict high rates
of television ownership, up to 62 per 100 persons in the U.S. at the time
the data were collected.

Finally with respect to cultural correlates of enrollments, another
indicator was significant: high college enrollments are associated with
high rates of divorce per 100 marriages, up to 50 and 53 in the U.S. and
Sweden.
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Achievement Test Scores

As shown in Figures 8.1 and 82, the scores of 14-year-olds on the
standardized lEA of Science Achievement collected in 1970-71 predicted
economic growth a decade later, Each one-point rise in the average test
score is associated with 0.2 percent higher growth.

Among the eight nations that participated in the lEA )1. science
Achievement, Japan had by far the highest score, 31, and aim, the highest
growth rate, 4.4, Italy, Britain, Sweden, and the U.S. had scores below 23
and correspondingly low economic growth below 2.5 percent.

High test scores, moreover, predict low rates of unemployment. A
one-point rise in the national average test score was associated with 0.7
percent lower unemployment Japan is again notable in having a low
unemployment tate (2.4 percent) while Western nations with low
scoresItaly, Britain, Sweden, and the U.S.had high unemployment
rates (3.1 to 12.5 percent).

Thus, national affluence and growth are demonstrably intertwined
with indexes of education and culture. The rankings seem to indicate
important characteristics of nationstheir present and future. It is diffi-
cult, nonetheless, to determine their causal relations, value, and implica-
tions. Historians and social scientists have reached little consensus on
why nations wax and wane. Reasonable people may also differ in how
they interpret and evaluate the various indicators and their causes.

Yet it is important to try to understand these phenomena. Educa-
tors, in particular, should be concerned with the possible influence of
enrollments and test scores on national welfare. How changes in educa-
tion might affect our society and econorri is worth thinking about.

The Information Economy

Modern life is increasingly concerned with the generation and
processing of information. This prospect seems likely to demand an
increasingly autonomous, cooperative, intelligent, and motivated work
force (Walberg 1983). Agriculture, mining, and heavy manufacturing
occupy fewer of us today than in the past, and high value-added manu-
facturing such as electronics and pharmaceuticals and services such as
insurance and data processing are growing throughout modern
nations.

Although scientific and engineering breakthroughs occasionally
raise productivity of these industries dramatically, progress comes
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mainly from adapting already-discovered ideas. These consist of small,
incremental improvements in activities, materials, and components;
redesign or substitution of activities, components, and products; reduc-
tions in costs; and advances in performance, quality, style, and con-
sumer appeal.

lb discover, plan, implement, and measure the results of such
changes in traditional or high technology requires manufacturing, ser-
vice, and sales forces who are knowledgeable and motivated. It also
requires competent workersnot necessarily superior scientists, man-
agers, and other leadersskilled with materials, technology, and quan-
titative data. They also have to be able to absorb and propagate knowl-
edge as well as communicate and cooperate with one another for
individual, corporate, and national benefits.

These growing demands on the work force may explain why the
knowledge and skills of the population, rather than the accomplish-
ments of the elite, are responsible for economic growth and employ-
ment. The diligence and skills achieved by high standards and hard
work in language, mathematics, and science in de entary and second-
ary schools, combined with continuing on- the-job training, may foster
economic productivity more than higher education and scientific dis-
covery

Trained Incapacity?

In addition, higher education may even be counterproductive for
economic growth, as suggested by current data in Figures 8.1 and 8.2
and several causal possibilities. hi his Theory of the Leisure Class, for
example, University of Chicago economist Thorstein Veblen (1899)
wrote of the "trained incapacity" of the highly educated and the elite's
unproductive and "conspicuous consumption" of their time and money
on the useless and esoteric to set themselves apart from the working
people.

The continuing distinction of Cambridge and Oxford in the basic
sciences and humanities has done little for Britain's plight: social-class
tensions, unemployment, and declining commerce and industry. Uni-
versity emphasis on the classics and disdain of practical matters tradi-
tionally has set social classes apart and divided college-educated leaders
from blue-collar workers.

In England, once the mightiest empire and workshop of the world,
a curriculum theorist wrote that teachers "are right to resist the view of

I
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curriculum as being determined by the needs of sc wiety and especially
the needs of industry" (Lawton 1980, p. 134). Is this part of the -English
disease" that other Europeans fear?

Higher education enrollments are also associated with a shorter
work week, high rates of divorce, and television consumption. Although
affluence or nxxiernity may cause all these indicators, possibly the lei-
sure of the "new class" or the ivory tower of theory encourages cultural
permissiveness and decline of the work ethic.

School Achievement and National Welfare

As suggested by recent lEA and other studies (Walberg 1983,
McKnight 1987, and LEA 1988), the short school year; the lack of cuiricu-
lum rigor, slow repetitive teaching, and little homework and parental
involvement, seem the major causes of rxxir 11.S. achievement. Even if
this were certain, however, reasonable people may disagree on the
value implications. Some may see in these trends the continuing eco-
nothic and cultural decline of the West. Others may perceive a reorien-
tation of society and education for a new era of liberation, leisure, and
consumption in contrast to the deferral of gratification to attain long-
term ends (Freud 1920) and prominence of the work ethic that has char-
acterized the capitalistic Western economies since the Protestant Refor-
mation (Weber 1958).

However, high school students apparently are unaware that the lei-
sured, permissive millennium has arrived. When asked to name the
most important American problem in a recent survey for the National
Association of Secondary Sc lux)! Principals (Heard 1984), more than
half mentioned unemployment, and a fifth said inflation. These ranked
first and second in frequency among 14 problems mentioned. When
asked what they most want out of life, more than a quarter answered
career success, a quarter said happiness, and 21 percent mentioned
marriage and familyto name the top three.

Japan's indexesnearly three times the growth, one-fourth the
unemployment, and one-third the divorce rate of the U.S.are more
consistent with the expressed values of the American youth than are the
U.S. indexes. Japan provides an example of the possible causal link of
school achievement and economic vitality!. With the highest test scores,
nearly the highest growth, and nearly the lowest unemployment of the
nations with complete information, Japan may have set the educational
and economic standards for the rest of the world.
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Unlike Europe, Japan naw graduates a greater fraction of its popula-
tion from high school than does the U.S. (96 vs. 76 percent, U.S. Depark-
ment of Education 1987, p. 79). Notwithstanding these often-expressed
opinions, little evidence shows that Japanese students are uncreative,
overstressed, and suicidal because of high standards and homework
(Walberg 1983, U.S. Department of Education 1987).

Prospects

The most recent data on science and mathematics achievement
offer gloomy prospects if Adam Smith and others are right about the
importance of national ability for welfare. In The Underuchieving Cur-
riculum, McKnight and others (1987) reported that, considering both
test scores and enrollments, U.S. math achievement is "very low" Of 8th
grade students in 20 countries, those in the U.S. ranked 12th in algebra,
16th in geometry, and 18th (above Swaziland and Nigeria) in measure-
ment. Of 12th graders in 15 countries, those In the U.S. scored 14th in
advanced algebra and 12th in elementary functions and calculus.

Nor can we take comfort in our brightest students. Among the top 1
percent of 12th graders in the 15 countries, U.S. students scored worst
in algebra and exceeded in functions and calculus only British Colum-
bia, which doesn't offer these subjects in the high school curriculum.
These findings are consistent with the National Assessment of Educa-
tional Progress (1988) conclusion that 1.5 million American 17-year-olds
reach the end of high school each year unable to reason mathematically
(p. 17).

The 11.S. does little better in science (IEA 1988). Although near
average at grades 4 and 5, U.S. students exceed only those in the Philip-
pines and Singapore among 17 countries at grades 8 and 9. Among
advanced 12th grade students in 14 countries, moreover, those in the
U.S. ranked last in biology, 11th in chemistry, and 9th in physics.

In conclusion, both the importance and the uncertainty of national
indexes and their causal relationships deserve emphasis. The U.S. has
lagged in economic growth, which was well predicted by previous sci-
ence test scores. We lag even further in the most recent comparisons.
The indexes in which we excel--college enrollments, leisure, televi-
sion consumption, and divorce--may not be conducive to future pros-
perity and national welfare.

It is possible, though, that during the first 18 years of life, families
and schools can better foster knowledge, diligence, cooperativeness,
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and other psychological and social traits that promote a higher quality
of future life. Although the correlations of indexes hardly prove this
interpretation, they are consistent with it and with what many citizens
believe. We may ignore its implications at our children's and our own
peril.
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Afterword
A World of Assessment,

A Universe of Data.

CHESTER E. (FINN,

mericans have not always appreciated international informa-
ion about education. We have at times been self-absorbed,
ven insular. But we value it now indeed, we crave it. Every

time an 'EA report comes out, for example, people are riveted by the
data. We now recognize the need for more, better, and more regular
international information than is currently available.

Cross-national research widens our horizon and can sometimes
suggest nonincremental means of improvement. The discovery that a
number of other countries devote more time to schooling than we do,
for example, has stimulated domestic debate about lengthening the
school day and the school year.

Educational performance in other countries provides benchmarks
for us to use as we wish. Japan, for instance, does something many
Americans had not thought possible. The Japanese graduate an extraor-
dinarily large proportion of their stutLnts from secondary school while
simultaneously producing a very high average level of academic
achievement. This finding challenges our conventional wisdom. Con-
t. 'V to the assumption of many American educators, equality and excel-
lence can both be achieved within the same system. japan illustrates the
possibility.

Another instance in which ar. international study removed our
blinders is the lEA's Second international Mathematics Study it con-

Oxster E Jinn, Jr, is Director of the Educational Excellence Netuvrk in
Washington, D.C., and Professor of Ed ..cute and Public Policy in the
Vanderbilt University (ewe in Washington, D.C.
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finned that achievement follows content coverage, that students tend to
learn what is taught. The study also revealed something that many
Americans had not supposed passiblethat students can be taught
complex mathematics at relatively early age.

International compar1tive data frequently indicate areas that nets1
our attention. The 1972 lEA reading and literature studies, for instance,
showed that a major weakness among U.S. secondary students is com-
prehension. Findings from the latest LEA science study show U.S. stu-
dents discouriainp,ly far behind their peers from other lands in physics
chemistr.; an=y oiology

Int& rnaional i.:;:nparisons of student performance generally stir
debate in the United States, and they sometimes trigger action at the
state and local levels. In the aftermath of the Second International Math-
ematics Study; school district in Maryland formed a consortium to
examine the study results and to initiate reforms. An organization in
Minnesota, the Mathematics Quorum, informed each school district in
the state about the study's conclusions. Three other statesVirginia,
Florida, and Iowaconducted their own surveys of mathematics to
compare themselves with other countries. The results helped Floridians
develop a new geometry curriculum.

International information has helped fuel efforts to strengthen
education in the U.S. and in other democracies as well. Progress in
social welfare, economic growth, and cultural vitality is something that
concerns all of us, and progress in each of these domains depends in no
small part on improvements in education. At a time when technology
has shrunk the globewhen TV, telephones, satellites, facsimiles, and
jet travel have turned once-distant lands into neighborswe need,
more than ever, to learn from each other, to benefit from each other's
experiments and experiences, triumphs and errors. We need to under-
take collaborative efforts wherever possible.

We also need more dataand more kinds of iton education
around the world. We need, as one examrie, a reliable way to chart edu-
cations percentage of the gross national product in each country Not
just government expenditures on education: all expenditures on educa-
tion. Why can't this be done? It is among the most fundamental points of
reference for comparing education systems and their relative productiv-
ity Another international blind spot is the curriculum. Can we not do a
decent comparison of course content, subject by subject, across nati&ns?

Some of the reasons we lack international data are understandable,
in their way even legitimate. Countries organize their systems differ-
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ently and measure things differently. Data on school dropouts, for
example, are difficult enough to collect within the U.S It's hard even to
get the 50 states to agree on a definition and on the e'ements that
should be measured. International agreement is that much harder to
reach, yet it is vital that we work out a way to do this. Attrition and corn-
pie' an rates are among the essential indicators of any education system.

If some of the reasons we lack international comparisons are rea-
sonable, at least for the time being, others are not. Too many coun-
triesthe U.S. has been vulnerable to this at timeshave been secre-
tive, uncooperative, or simply lazy. We need joint efforts to galvanize
support for more valid, more detailed, more varied, ; nd more useful
international information.

The international agency best positioned to accomplish this is the
Organization for Economic Cooperation and Development (OECD).
During my time in the Education Department, we pressed OECD hard
to develop a better set of international indicators, and, in the past
years, we have seen promising movement in this direction.

In the fall of 1986, we hosted an International Meeting on Educa
tional Indicators in Washington under OECD auspices. Representatives
from most of the member countries attended, many indicating an inter-
est similar to ours in securing timely, useful information about educa-
tion quality, performance, and results.

As a result of this meeting and others that followed under the aegis
of OECD's Education Committee and its Center on Educational Research
a& Innovation (CERI), OECD has initiated a project to develop educa-
L il indicators. The first step was to divide the universe of possible
indicators into five categories and invite countries to participate in the
development of those they are most interested in.

The United States' greatest interest is in cognitive achievenwnt;
therefore, we volunteered to coordinate the network on cognitive out-
comes. Our National Center for Education Statistics is currently working
with a dozen countries in the design of a set of such indicators and the
means of gathering the requisite information.

It seems to me that, instead of each working in splendid isolation, a
more stable and closer relationship between lEA and OECD would be
most beneficial. lEA very likely will be the source of much of the cogni-
tive outcomes data the OECD will want to gather, and it certainly would
be a waste of resources if OECD were to replicate what lEA is already
doing. Organizationally, OECD represents governments, while TEA
members represent mostly research organizations, universities, founda-
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dons, and some governments. OECD is a fairly stable enterprise,
financed largely through fixed annual payments from member coun-
tries. IEA is rather more fragile, highly dependent on private philan-
thropy and volunteer labor. There is, to my mind anyway, an obvious
symbiosis of interests, capabilities, and strengths waiting to be devel-
oped.

Although the single most important yardstick of the performance
of any education system is student learning, we also need data, research,
and indices of many other dimensionsfeatures such as curriculum
content, school organization, attendance, parent involvement, home-
work policies, retention rates, enrollments in advanced courses and in
college, how education revenues are used, and performance in higher
education. We need to gauge the gaps between the intended curricu-
lum, the implemented curriculum, and the attained curriculum. And we
need to look for links between student outcomes and the variables that
parents and educators can control. I'm thinking here of Harold Steven-
son's' finding that American parents tend to attribute their child's learn-
ing to innate ability whereas Asian parents more often believe it to be
mainly a result of hard work. This, of course, is part of the reason Asian
students learn more.

Studies such as Stevenson's are doubly important because they
indicate not only differences in student achievement, but also factors
that help explain the reasons for eiose differences. Stevenson's study
points to a variable that lies within human control: attitudes arc some-
thing we can work to change.

I'd like to see more studies such as this one and more analyses of
dataacross institutions, regions, nations, and other geographic and
cultural boundaries. Such analyses can reveal weaknesses in an educa-
tion system. They can also highlight features most susceptible to
improvement, that is, those most likely, if modified, to yield increases in
student outcomes.

Of course, not everything we need to find out is amenable to mea-
surement and certainly not to testing. Psychometrics cannot capture or
gauge subtle qualiT ies of mind and spirit. But much that we want to
know i2n be quantified and measured, and it should be! The whole field
of testing and measurement is making great strides and will make more,

Harold W. Stevenson, "America's Math Problems,- Educatirouil Leadership
45, 2 (October 1987); 4-10.
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Although we must not forget the immeasurables, we must not slight
what can be measured.

Today the work of the 'EA comprises the single most valuable asset
in the world with respect to the cross-national appraisal and analysis of
education outcomes. It is far from a perfect organization, but our vow
must be to strengthen it, for only with th kind of informatkm it pro-
vides will we finally know whether our current reform efforts are pro-
ductive and which areas need our attention next.
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