
The IEA studies can show us where U.S. students rank in achievement, but they can also 
broaden the vision of curriculum makers as to what is desirable for students.
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F or over two decades a network of 
educational researchers has coop 
erated on a number of international 

studies of school achievement. Under 
the leadership of Benjamin Bloom, 
Robert Thomdike, Torsten Husdn, and 
Neville Postlethwait, the International 
Association for the Evaluation of Edu 
cational Achievement (IEA) has con 
ducted research in mathematics, read 
ing, science, literature, English and 
French as foreign languages, and civics. 
Currently it is undertaking second stud 
ies in mathematics and science and new 
studies in early childhood education, 
writing, classroom environment, and 
vocational education.

IEA has a number of purposes: to 
look at educational systems from an in 
ternational perspective, to explore 
major issues of educational policy, to 
tram educational researchers, and to 
raise the standards of educational re 
search and evaluation. In the course of 
its brief history IEA has sponsored 
numerous international and national 
technical reports and monographs; it has 
developed and validated new kinds of 
tests and attitude scales; and it has initi 
ated a rethinking of many educational 
issues. In this article, we will describe 
what IEA has done in mathematics and 
language arts (reading, literature, and 
written composition).
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man. International Mathematics Committee. 
Second International Mathematics Study.

The IEA Mathematics Studies
The First International Mathematics 
Study. Nearly 20 years ago, IEA carried 
out a survey of mathematics achieve 
ment in the schools of 12 countries. 
This project was the first of its kind in 
international education, involving a 
dozen national research institutes, di 
verse languages and cultures, thousands 
ot teachers and other school personnel, 
and a total of some 130,000 students. In 
that pioneering study, a major aim was 
to examine various sorts of educational 
systems and the accomplishments (both 
in terms of knowledge of and attitudes 
toward mathematics) of students aged 
13 and in their last year of school.

The resulting international report 
(Husen, 1967) caused quite a stir in 
some circles. In the US., newspapers 
and magazines carried accounts of the 
excellent teaching of mathematics in 
Japan and the inferior state of mathe 
matics education at home. Stephen Wil- 
loughby, Director of the Mathematics 
Education Program at New York Uni 
versity, reviewed the findings and con 
cluded that while the US was doing a 
commendable job with very bright pu 
pils, there was considerable room for 
improving mathematics teaching in this 
country (Willoughby, 1968).

A finding with broader implications 
for policy making had to do with the 
relative mathematics achievement of stu 
dents in specialized schools as con 
trasted with comprehensive schools. 
Hus6n addressed this issue by asking, 
"Does more mean worse?" That is, if a 
school system educates a broad range of 
students in terms of academic achieve 
ment, as in comprehensive schools, 
does this necessitate the trade-off of 
lowering the overall educational yield of 
the schools? The answer was twofold.

First, it was found that countries retain 
ing higher proportions of students in the 
pre-university age group showed lower 
scores But it was also found that the 
highest achieving groups of students in 
each country (again, at the pre-univer 
sity year) performed at comparable lev 
els Husen concluded, "It would seem 
that a nation need not fear for its most 
talented students when it contemplates 
the expansion of educational opportu 
nity at the secondary school level" 
(p. 123).

The Second International Mathematics 
Study. The idea of a second rrtathemat- 
ics study was first floated at a small 
meeting of researchers in 1974 The 
idea soon picked up momentum and cul 
minated in an international conference 
of mathematics educators in May 1976. 
At that session, the emphases of the 
study were determined. It was to begin 
with a careful analysis of mathematics 
curriculums in each country. It was to 
obtain data on instructional practices in 
mathematics. And it was to prepare 
cross-country profiles of student 
achievement in and attitudes toward 
mathematics in the light of information 
about the curriculum and how mathe 
matics is taught.

The IEA mathematics study is orga 
nized much as other IEA projects. A 
representative from each of the national 
institutes sits on an international project 
council that meets annually to review 
the progress of the study and make pol 
icy decisions. The design of the study, 
the development of the international in 
struments, and the analysis and report 
ing of the study are the responsibility of 
a group called the International Mathe 
matics Committee. This committee con 
sists of nine mathematics researchers 
and instructors representing a variety of

440 EDUCATIONAL LEADERSHIP



international institutions and organiza 
tions. Within each represented country, 
a national committee is responsible for 
carrying out the study, including such 
tasks as reviewing and translating items, 
drawing national samples, administer 
ing instruments and preparing national 
reports. The preliminary1 results should 
be available in 1983

The Focus of the Second Mathematics 
Study. D ifferent countries have different 
mathematics cumculums that are taught 
to different kinds of students The Sec 
ond Mathematics Study is designed to 
highlight these differences, and to help 
us understand them For example, if (he 
students of a certain country do very 
well in geometry as measured by an in 
ternational test, what factors can ac 
count for their success'

The two main areas in which explana 
tions will be sought are the curriculum 
and the classroom An analysis of the 
cumculums of the various countries is 
expected to reveal emphases on various 
aspects of mathematics and ways in 
which the subject matter is organi/ed 
The curriculum analysis should also tell 
us what changes have taken place in 
school mathematics over the past 20 
years. For example, has the "new math 
ematics" affected what is taught in 
school'' What about hand calculators 

are they used or even allowed in the 
classroom?

The second area of study, that of the 
classroom, is expected to provide infor 
mation about how teachers around the 
world teach mathematics. What strate 
gies does a teacher in Thailand use when 
introducing the concept of ratio? How 
does this compare with the way in which 
ratio is taught in France or the United 
States? How do teachers vary in the way 
they teach congruence'? We do not know 
very much about what teachers do when 
they teach, even in the United States. 
But the "portrait" of mathematics 
teaching that will be obtained from 
about 20 countries should be a very rich 
source of information. Furthermore, we 
would like to be able to say something 
about the "payoff" in terms of student 
learning associated with different teach 
ing strategies. That is to say. given that 
a particular country does very well in 
terms of student learning of geometry 
during the school year, can we explain 
this in terms of the curriculum of that 
country and how that cumcular content 
is taught by the teacher?

The criteria used in identifying im 
portant differences are also an important 
aspect of the study Much has gone into 
developing a battery of achievement 
tests to cover most of the mathematics 
that might be known by the target

Country

Australia
Belgium
Canada
Chile
England
Federal Republic
Finland
France
Hong Kong
Hungary
India
Indonesia
Iran
Ireland
Israel
Italy
Ivory Coast
Japan
Kenya
Luxembourg
Netherlands
New Zealand
Nigeria
Scotland
Swaziland
Sweden
Thailand
United States
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groups of students in many countries. 
These tests represent quite a refinement 
of the tests used in die first study, al 
though many items from that study were 
kept to make possible some compari 
sons between the first and second stud 
ies. A battery of attitude tests has also 
been developed since this is an impor 
tant component of student learning in 
mathematics

Two target populations are being 
studied. Population A is students who 
are in that year of school at which the 
majority of students are 13 years old by 
the middle of the school year This is 
equivalent to eighth grade in the U.S.

Population B consists of students 
who are in the terminal year of second 
ary school and who are studying mathe 
matics as a substantial part (approxi 
mately five hours per week) of their 
academic program. In the U.S. this 
translates as students who are in 
twelfth-grade mathematics courses

Comparable populations were also 
used in the first IEA study, so it will be 
possible to get an international perspec 
tive on changes in school achievement 
between 1964 and the present Doubt 
less, there will be greater changes in 
some countries than in others. A prob 
ing of the wealth of information pro 
vided by the studies should help account 
for those changes.

The IEA Language Arts Studies
Reading and Literature. I n 1973. the 
results of the first two studies in lan 
guage arts one in reading and one in 
literature were published The results 
of these studies, which tested students 
agrd 10. 14. and 17 (end of secondary 
school), clearly showed the following:

1. The general lack of impact of 
school and teacher variables in cognitive 
achievement in reading and literature.

2. The relatively higher performance 
of girls in achievement tests in literature 
(and. to a lesser extent, on reading com 
prehension).

3. The general lack of impact of 
school and teacher variables on interest 
in literature

4. The cross-national uniformity of 
reading interests among ages, sexes, 
and achievement levels.

5. The impact of the selection, the 
age of the student, and the culture of the 
classroom on the pattern of response to 
literature that students exhibit.

Both the reading comprehension re 
port and the literature report indicated 
that factors such as home background 
and type of school play a great part in
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determining the relative success of stu 
dents in comprehending the written 
word (be it expository or imaginative). 
Concurrently, there seemed to be no 
aspect of school finance or organiza 
tion, of teacher preparation, or of teach 
ing strategy that produced notable differ 
ences in student achievement scores. 
This finding held true in all the devel 
oped nations in the study and also ap 
plied generally to the relative perfor 
mance of developing and developed 
nations. Both reports indicated not that 
students do not learn to read in school, 
but that differences between student 
scores or school mean scores do not re 
sult from particular school practices for 
at least not from practices reported in 
the various questionnaires given to stu 
dents, teachers, and school administra 
tors).

The finding of the IEA literature 
study that girls perform better than boys 
at the end of secondary school, and the 
parallel finding that boys do better than 
girls in the sciences, has been a source 
of concern in several countries. That sex 
differences in reading are less great, and 
that they are also less great in literature 
and science at earlier ages leads to the 
inevitable conclusion that the cause is 
not genetic, but lies either in the school

or in the culture of the nation. Common 
sense would indicate that the cause 
probably lies in the culture and that cul 
tural values are transmitted subtly or 
blatantly in the schools. A school can 
hardly avoid transmitting general cul 
tural values, be they those of which one 
approves or disapproves. In the United 
States there has been a recent outpour 
ing of criticism of the sex-role stereo 
types portrayed in the schools and par 
ticularly in reading texts. Disregarding 
some of the more strident demands, one 
can still see how early readers give cre 
dence to the popular notion that men 
belong in the laboratory and women at 
home reading books. Despite the pre 
dominance of male authors and critics, 
literature and literature study have long 
been considered effete, and curriculum 
makers can do a lot to portray both the 
possibilities of women in science and 
men in the literary world through the 
selections they offer children and 
through the kinds of questions and is 
sues that accompany them.

The idea of changing material to af 
fect comprehension is also attractive to 
those who would change material to af 
fect interest. The IEA literature study, 
however, indicates that the interested 
reader is what one might call a self-

enclosed type: "One is left, then, with a 
somewhat circular finding: a student 
who is interested in literature can be 
marked by reading a lot, reading a vari 
ety of selections, being involved in (his 
or her) reading, and coming from a 
book-oriented household. The only van- 
able that stands outside this circular pat 
tern is sex, but its unique contribution to 
the variance is negligible." From this 
finding, it would seem that the IEA 
study turned up no sure stimulant to in 
terest in literature and reading Access 
to material is the only possible candi 
date, but it would seem that such access 
must lie outside of the traditional institu 
tions (libraries and schools) more than 
within them. The child's observation of 
and participation in family readings for 
enjoyment appears to be of paramount 
importance.

The finding of the IEA study with re 
spect to reading preferences offers a 
clue as to what kinds of books might go 
into a classroom library. The major 
finding of the IEA studies in mother 
tongue relevant to reading preferences 
was that there were few if any differ 
ences between countries The main de 
terminants of reading preference are 
age, sex, and reading ability one of 
the more surprising findings of the
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study, because in so many other areas 
national differences played an important 
role. Among 14-year-olds, students pre 
fer humor, adventure, mystery and de 
tective, sports, and romance. With stu 
dents in the last year of secondary 
school humor and current events are 
popular, as are adventure, travel, and 
history. Readers tend to become more 
interested in nonfiction as they progress 
through secondary school.

The findings clearly indicate that stu 
dents' preferences change as they go 
through secondary school, that boys and 
girls have many preferences in common 
and a few differences, and that more 
able students tend to have more "ma 
ture" preferences. What can a curricu 
lum builder make of these findings? 
Certainly they can be a guide in the se 
lection of materials, warning of any 
simplistic catering to stereotypes of 
preference. A preferable construction to 
place on these findings would point to 
the eclectic tastes of boys and girls, able 
and less able students, younger and 
older students Any teacher of mother- 
tongue studies knows that within a 
class, tastes vary greatly and that a stu 
dent's taste vanes over time. Variety in 
subject, mood, genre, degree of fan 
tasy, and even complexity, is an impor 

tant part of any reading program; the 
IEA results would tend to support this 
impression and raise it to a universal prin 
ciple.

The study of response preferences 
that was reported in the IEA literature 
study bears with it the most profound 
implications for curriculum in mother 
tongue of any of the findings of the two 
reports. For it is here that one may see 
most clearly the impact of the school on 
the student. The students were asked to 
indicate which five of 20 questions 
about each of two stories they thought 
were most important. They were also 
asked to select five out of 20 questions 
they thought were most important to ask 
about literature in general. Teachers 
were also asked to indicate their prefer 
ences among the questions.

To summarize the analysis of the re 
sults: there were differences in patterns 
of preference according to age. accord 
ing to selection, and according to coun 
try. Students aged 14 tended to be less 
consistent in their choice of questions 
over the three opportunities to express 
preference. They also tended to choose 
five questions more frequently than the 
older students:

 Is this a proper subject for a story?
 Has the writer used words or sen 

tences differently from the way people 
usually write?

—What happens in the story?
 Is there any one part of the story 

that explains the whole story?
 Is the story well written?
At the end of secondary school stu 

dents tend to prefer the questions: Has 
anything in the story a hidden meaning? 
When was the story written? What is the 
historical background of the story and 
the writer? To a certain rxtent the differ 
ence in questions reflects a difference in 
development of the students, the 
younger ones being more concerned 
with surface and immediate content, the 
older ones with background and abstract 
meaning. One inference a curriculum 
maker might draw from this would be to 
ensure that questions and study aids for 
younger students do not leap to the ab 
stract before those students are able to 
handle it.

That students' response preferences 
varied from selection to selection one 
story eliciting more personal responses, 
another more formal ones leads one to 
infer that it is important to select texts in 
light not only of their literary properties 
but also in light of the kinds of ques 
tions and observations they might 
evoke. The field testing of materials
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with something like the response prefer 
ence questionnaire would be of great 
service to the curriculum developer who 
wanted to sequence selections so that 
questions of form might occur in one 
bloc, questions of meaning in another, 
and questions of value in a third.

The third finding, that of differences 
in response patterns between countries, 
is the most important of all the findings 
of the IEA mother-tongue studies in its 
implications for the curriculum. To 
summarize those findings briefly: stu 
dents of both populations systematically 
selected different sets of questions and 
rejected others, so that there was at least 
one pattern of response for each country 
(Figure 2); these patterns of response 
become most pronounced at the end of 
secondary school when the students' 
preferences among questions tend to be 
more consistent across selections and 
tend to portray a more homogeneous 
group; the patterns chosen by students 
at this age tend to coincide more with 
the patterns preferred by their teachers 
than is the case with younger students 
(in New Zealand, the students' patterns 
conformed with that of the examination 
system).

Two sets of questions form the coor 
dinates on which one could plot the 
major differences between countries: 
the first coordinate would include an em 
phasis on point of view and personal in 
terpretation (what does the story tell me 
about people like people I know?), as 
opposed to evaluation of the meaning- 
fulness of the work, and the historical 
background. The second coordinate in 
cludes a strong emphasis on interpreta 
tion (character, motivation, thematic 
interpretation, and moral interpreta 
tion), and a de-emphasis on form and 
structure. This coordinate could be said 
to form a form-content continuum; the 
first a personal-depersonal coordinate. 
Belgium and Italy are countries that 
emphasize the impersonal and the for 
mal; Chile, England, and Iran empha 
size the personal and content-oriented 
response. The United States students are 
concerned with content but not from a 
personal point of view.

The IEA studies in various subjects 
show the importance of the variable 
"opportunity to learn"; given a chance 
to learn a concept, students will do so. 
The notion of opportunity to learn is an 
extremely powerful one and pervades 
each of the subsequent issues as it does 
this one. National, state, and local cur 
ricula can prescribe what students learn, 
but it is the individual teacher who is 
most important. If a teacher does not

Figure 2. Position of Countries 
Relative to Continua of Personal- 

Impersonal and Form-Content 
Responses.
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provide the opportunity for a student to 
discover the workings of metaphor, to 
learn to write a coherent and precise 
descriptive paragraph, or to grasp a con 
cept about a myth, the student is left to 
the laws of chance, and chance is 
greatly influenced by the family and 
other extra-scholastic factors. Opportu 
nity to learn clearly operates to affect 
the response preferences of young peo 
ple Students learn the modes of re 
sponse that are presented them; they 
may learn to perform them with greater 
or lesser proficiency, but they learn 
them and accept them or rebel against 
them and literature.

Written Composition. I n 1980, IEA au 
thorized a new study in language arts, 
this time in written composition. The 
teaching of written composition is a 
good example of a research area where 
both theoretical and empirical work is 
very much needed. The domain of writ 
ing is not well defined and, therefore, 
test construction is also at an early state 
of development. In addition, there is

clear-cut agreement neither on the crite 
ria of good writing nor on the methods 
of scoring. In this respect the Study of 
Written Composition differs clearly, for 
instance, from the Second Mathematics 
Study or the Second Science Study. 
During the first International Study 
Committee meeting it also became evi 
dent that the content and methods of 
instruction in written composition are to 
some extent unknown even in partici 
pating countries themselves.

Thus, an important aim of the study is 
to provide a conceptualization of the 
domain of writing in general and of 
school writing in particular. This is a 
necessary step for the construction of a 
set of writing tasks that can be justified 
both theoretically and in terms of curric- 
ular validity

Another important aim of the study is 
the exploration and description of (a) 
what is being taught in the instruction of 
written composition, (b) how written 
composition is being taught, (c) what 
kinds of exercises and assignments stu 
dents are given in tests and examina 
tions, (d) how much time is devoted to
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written composition, and (e) what char 
acteristics are valued and what criteria 
are used in assessing performance in 
written composition

A third major aim of the study is to 
describe how students in different coun 
tries respond to the assignments. This 
will include an attempt to score compo 
sitions using an internationally agreed 
upon scoring scheme as well as a more 
qualitative description of general pat 
terns and variations in response that 
might be associated with certain schools 
of thought and/or certain cultural varia 
tion.

A fourth aim of the study is to test 
some hypotheses about factors that are 
assumed to affect performance in writ 
ten composition These are based on a 
model developed for the study

The IEA Study of Achievement in 
Written Composition intends to explore 
these issues by creating a series of na 
tional portraits within an international 
framework in order to examine the fol 
lowing:

1. How various countries organize 
the curriculum in writing in the schools 
in order to deal with mass education and 
comprehensive schooling

2. Relationships between the in 
tended curriculum, the teachers' use of 
that curriculum, and student perfor 
mance and attitude in different curricula

3. Other factors of the society, 
schools, and students in different coun 
tries that affect performance in and atti 
tudes toward writing

4. Differences among teachers and 
students of various countries in respect 
to how they organize their writing, how 
they respond to writing tasks, and how 
they view writing

The study will focus on the curricu 
lum in the primary and secondary 
school and on student performance at 
three points in schooling in order to get 
as comprehensive a picture as possible 
of educational processes and outcomes. 
The three populations include:

A. Students at or near the end of pri 
mary education and the self-contained 
classroom. Through studying this popu 
lation, one can explore question 3 and 
see the differential effects of home 
background, particularly the language 
of the home, and one can have a basis 
from which to examine developmental 
change and the effect of further school 
ing. The primary focus will be on stu 
dents.

B. Students at or near the end of 
comprehensive education Through
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studying this population one can ex 
plore questions 1 and 2 and examine the
outcomes of the system of education at
the point of its greatest diversity. The
primary focus will be on classes and teach 
ers.

C. Students at or near the end of aca 
demic secondary school. Through
studying this population one can best
answer question 4 and examine the per 
formance of students who have mas 
tered the "system." Again the primary
focus will be on students.

The study will survey national or re 
gional curricula, teachers, and students.
and will include standardized writing
assignments as well as questionnaires
and other scales Although standardized
assignments written in class do not nec 
essarily represent the absolute achieve 
ment of students, they form a fair indi-

cator for the purposes of comparing
groups of students. The writing assign 
ments will be scored according to an in 
ternationally agreed upon scale as well
as according to national standards. For
the purpose of comparative analysis.
however, the international scale scores
will be used. These scores will form the
main dependent variable of the study.

At this point, the writing study has
completed a series of theoretical posi 
tion papers, a draft of the major hypoth 
eses of the study, and draft versions of
the writing tasks and questionnaires. 
One major task has been the develop 
ment of an internationally valid descrip 
tion of the domain of school writing
(Figure 3), a description that may en 
lighten curriculum makers as to the vari 
ety of writing tasks that might well be
included in a school curriculum. The

main testing for the writing study will
take place in 1983.

Conclusion
Both the mathematics and the language
arts studies provide American schools
with a sense of how
more important, they
of curriculum makers

well students do.
jroaden the vision
as to what is dcsir-

able for students. Too often we are vic 
tims of limited vision Research like the
IEA studies can expand that vision. •
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Figure 3. General Model of Written Discourse.
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