
CHAPTER I 

Frame of Reference 

Comparative education as a discipline is concerned with the study 
of cross-national or cross-cultural variability in the domain of edu
cation. Until the beginning of the 1950's it consisted mainly of 
separate descriptions of various systems of education; many of the 
comparative education text-books of that time consisted, with few 
exceptions, of a collection of chapters, each describing a particular 
nation's system of education. In the fifties, parts of one system were 
placed si~e by side with similar parts of another system and were 
described in more detail than when the systems as a whole were com
pared. Bereday (1964) has called this the "juxtaposition" stage. The 
emphasis has been on the exchange and collation of descriptive ma
terial. International agencies such as UNESCO) O.E.C.D.) I.B.E. and 
the Council of Europe's Council for CulturaI Co-operation) have 
helped to intensify this exchange and collation, with the result that 
there exists a wealth of data relating to different patterns of educa
tional organisation, curricula and teachin g methods. However, where 
any analyses of these data have been undertaken, these have been of 
a qualitative nature and usually within countries. 

It has become increasingly evident that formal education plays 
an important part in the social, economic and technological develop
ment of a country; at the same time, the scarcity of resources has 
made it impossible both in developed and developing countries to 
sarisfy the growing c1emand for el1UCHional ~xpansion and this, in 
tum, has underlined the need for a critical inquiry and re-appraisal 
of some of the educational practices in existence today. Anderson 
(1961) has indicated the need to introduce into comparative educa
tional studies established proceclures of research and quantitative 
assessment, so as to gather information not only about the "effi
ciency" of various types of educational systems, but also about the 
"efficiency" of various educational practices within them. Bereday 
(1964) too, has emphasised the need for an analytic (qualitative and 
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quantitative) stage in comparative education-the post-juxtaposi
tion stage. As a result of such cross-cultural analyses it should be 
possible to clraw conclusions on the basis of inductive reasaning. 

The efficiency (in terms of optimum productian of learning
both cognitive and non·cognitive) of schools in various nations is 
attacked and defended usually without solid evidence to support 
the claims of either attackers or defenders,l with the result that pol
icy is often made on the basis of assumption and impressionistic and 
incomplete evidence. A United States admiral, in a widely publicised 
article in 1965, contended that one school year in the U nited States 
would be worth only two-thirds of a school year in Europe, bu t, as 
yet, no evidence has been gathered by which this impressionistic 
sta tement can be confirmed or rejected. The type of statistics which 
have so far been collated and classified cancern "input" variables to 
the school system (e.g. statistics concerning teachers, buildings, finan
cial expenditure per student, curricula, etc.) but no system.atic 
measures of qualitative "outcomes" have been made (d. Harblson 

and Myers, 1964). 
Thus, in order to examine the "efficiency" according to certain 

criteria of systems as a whole, or of particular educational practices, 
it is necessary to have measures of the "outcomes" of the various 
systems. This implies that internationally valid cognitive and ~on
COQ"nitive measures (in the form of tests, atti tude scales and questlOn-

o . 
naires) are used, so that comparable data are obtamed :J.bout a num-

ber of educational systems at the same time. 
Such data are of special value: 

l. when one wishes to study the relationshi p between certain vana
tions in educational practice and educational achievement, but 
the practices and school structures one wishes to compare are not 

well represented within a single country, '. 
2. when it is desirable to test the generality or universality of a re

lationship that h as been found in som e country. 
One illustration of the former would be an inquiry into the re

lationship between the age of commencing formal schooling an~ sub
sequent achievement. How does achievement at, sa~, age thlrte.en, 
compare for students who en tered into formal sC~lOoh~g ~t age .flve, 
age six, or age seven? The uniformity of practlce Wltlun a smgle 

1 Cf. Carnegie Quarterly, Volume XIV, No. 2, 1966: "The Gross Educational 

Product: How Much are Students Learning?" 
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country almost precludes any study of this question within national 
boundaries. It would be extremely difficult, if not impracticable, to 
set up an experimental situation within a single country. Further
more, it would necessi tate changing many of the culturai assump
tions and va lues held by teachers, students, parents and society for 
the various experimental situations. Such variety, however, already 
exists internationally and an international study would reveal the 
diversity of practice in different countries and make data on this 
point readily available. 

An illustration of the second type of relationship is the allegatian 
that boys do better than girls in certain subjects. Is this a general 
phenomenon, or is it limited to certain countries? If the latter is the 
case, what are the characteristics of the cultural patterns and of the 
educational systems in which boys do better and of those in which 
girls do better? 

Thus, an international study of education must centre on the 
kinds of questions that can be answered best (or solely) by compari
sions of the achievement of students in different countries, and that 
can be answered poorly, if at all, by studies of students within a 
single country. The school sys tems of the world represent a series of 
environments in which human beings learn, and as a group are much 
more vari ed and contain far greater differences than can usually be 
found or created in any one system. Thus, educational quasi-labora
tory situations exist in which many of the important questions con
cerning human learning can be studied objectively, though there 
is still a great deal of difficult work involved in specifying such 
environments with reasonable accuracy and in comparable and 
meaningful ways. 

The design of the international research study reported here is of 
the survey type using random probability sampling techniques. As 
implied earlier on,the survey approach has the advantage of examin
ing practices as they exist, and with the surrounding philosophies 
and values concerning those practices held by the students, teachers, 
parents, and other members of society. Degrees of association between 
certain independent (input) and dependent (output) variables can 
be measured, as weIl as between certain of the independent or de· 
pendent variables themselves. Although it is more difficult to infer 
cause and effect relationships than in a controlled experiment, it 
can be argued that it is extremely difficult to set up a controlled 



experiment in the educational field for examllllllg certain problems 
(d. Carroll, 1963, Kish, 1965). For example, for a controlled experi
ment involving an examination of streaming, it is important that 
teachers teaching streamed dasses should believe in the principle of 
streaming and vice-versa for those teaching non-streamed dasses. In 
practice, this is difficult. On the other hand, it is weIl known that 
there will always be teachers of differing philosophies teaching both 
sort of dasses. A survey research can look at the situation as it exists 
and evaluate streaming versus non-streaming in their various con
texts. This is obviously of more value than an examination of the 
problem in a artificially set-up experiment. However, it must be 
borne in mind that only experimental studies allow condusions of 
cause and effect relationships. Any notion of cause and effect from 
survey research is strictly inferential. 

The present study has drawn from the data gathered by the IEA 
Project (see Husen et al., 1967) where educational research centres or 
institutes from twelve countries: Australia, Belgium, England, Fede
ral Republic of Germany, Finland, France, Israel, Japan, the Nether
lands, Scotland, Sweden and the United States, participated in a 
cross-national stud)' of a comparison of the outcomes of mathematics 
instruction. A short account of the history of the project, the Inter
national Project for the Evaluation of Educational Achievement 
(IEA), as weIl as the problems of choosing comparable populations 
for testing and sampling them and how these were overcome is given 
in Chapter 2. The instrument construction, data collection and data 
processing are described in Chapter 3. Chapter 4 describes certain of 
the independent variables used in the study presented here. 

The educational practices chosen for study ,in the present book are 
th03e where wide variation occurs between educational systems. 
They, therefore, concern data where a study is made of the relation
ship between certain variations in educational practice and e?uca
tioIlaI achievement. Previous research and the results of this study 
are given in detail in Chapters 5, 6 and 7. A brief introductian is 
given here of the problems associated with each of the practices ex
amined. However, it must be made quite dear that these problems 
are being examined in terms of only one aspect of student achieve
ment-mathematics. "\tVhether the results would be the same in 
other subject areas is a matter for future research. 

Retentivity2 

Retentivity is a term used to describe the proportion of an age group 
being retained in full-time schooling in a system to the end of sec
ondary schooling. Thus, the United States system, since it retains 
nearly three-quarters of an age group in school through to the end of 
tweIfth grade, is described as a "highly retentive" system, whereas 
England, retaining only twelve percent of an age group, could, in 
1964, be described as a system with "low retentivity". 

In the United States and Japan, which are highly retentive sys
tems, there would appear to be a deliberate policy of encouraging as 
many students as possible to continue through to the end of second
ary schooling. In many European countries, there has been a policy 
of gradually selecting out a small elite which has been allowed to 
continue through to the pre-university year. Theoretically, of course, 
each child is allowed to continue through, but usually on condition 
that various academic (and selective) hurdIes are overcome. In the 
last decade in Europe, as steps have been taken to broaden the op
portunities for secondary and higher education, the objection has 
frequently been raised that, if more students are allowed through 
either to the pre-university year, or to the university, this will me an 
a "lowering of standards". U nfortunately, when asked for an opera
tional definition of "standards", those who use the term are either at 
a loss to supply one, or suggest, that "standards" refer to the mini
mum requirement for a "pass" mark that has emerged over the years 
(d. Husen, 1966). 

By the use of internationally valid mathematics tests, it is possible 
to compare the outcomes of students both studying and not studying 
mathematics in the pre-university year. It is possible to compare the 
outcomes from various points of view. First, it is possible to campare 
the average performance; it is of ten asserted that the "standard" of 
performance of the students in the pre-university year in the Euro
pean low retentivity systems is higher than that of the United States 
twelfth-graders-is this true or not? Secondly, it is possible to ex
amine the relative performances of students at different parts of the 
distribution of scores in each system. Thus, for example, how do the 
top five percent in school in England compare with the top five 

2 Some aspects of this p roblem have also been taken up in the rEA international 
pubIication (Husen et al. , 1967) by the present author and others. 



percent in school in the United States? Is it true that if more students 
are allowed through to the pre-university year, this will mean a low
ering of "standards" for the "best" students? Since the degree of re
tentivity varies greatly from country to country, it is obvious that a 
comparison of international percentiles referring to the composite 
distribution of pre-university mathematics (and separately non
mathematics) students is not fair to the highly retentive systems. 
Therefore, it is necessary to go one step further and calculate the 
proportions of a total age group reaching various levels of achieve
ment. It can be appreciated that a higher proportion of students in 
full-time schooling in a low retentive system are likely to reach, say, 
the international 95th percentile than in a high retentive system, but 
that when the same two countries are compared in terms of the total 
age group reaching the 95th percentile, the reverse may be true. Cal
culating the proportion of a total age group reaching certain "stand
ards" (in terms of international percentiles) introduces the concept 
of "how many students are brought how far" in a particular system. 
It is possible to develop this line of thought and calculate an 
"achievement yield" of particular groups of students. This takes into 
account the percentage of an age group reaching a particular level of 
achievement, and is not simply a comparison of means between 
countries irrespective of the differing percentages of an age group 
making up the population being compared. Furthermore, it is pos
sible to compare the "inerease" in yield between a point where one 
hundred percent of an age group are in school (in this study, 13-year
olds) and the pre-university year. Ideally, it would be desirable to 
measure the "total yield" of achievement of a system. This, however, 
would require measuring achievement of all those dropping-out of 
school at the points at which they drop out. Another approach would 
be the longitudinal, measuring student 'accomplishment at the be
ginning and at the end of a given school year or stage. 

Differentiation 

Differentiation is a term used to describe the policy of grouping 
students by som e particular criterion into different schools or into 
different classes within schools (Husen, 1962 a). In selective systems of 
education, students are separated, usually somewhere between the 
ages of ten and twelve, on the basis of ability and/or achievement, 

into separate school types. The more able students go to a selective 
academic school (grammar school, lycee, Gymnasium, etc.) and the 
others continue in a form of elementary school (modem school, 
ecole 1Jrimaire, Volksschule, etc.). This type of differentiation is 
sometimes known as "organizational differentiation" or "inter
school grouping". When a similar form of grouping is practised 
within schools (grouping students by ability or achievement into 
classes) this is sometimes known as "educational differentiation" or 
"intraschool grouping" , 

In the twelve countries participating in the IEA study, there was 
more diversity between countries than within any one country in the 
forms and amounts of differentiation employed. Previous studies 
(see Ch ap ter 6) have implied that the more differentiation practised 
either within a system or within a school the larger will be the range 
of achievement; at the same time, there is other evidence (Marklund, 
1962, Svensson, 1962, a~d Husen et al., 1967) to suggest that the me an 
scores of "bright" students are, in the long run, much the same 
whether they have been subjected to the policy of differentiation or 
not, but that "duller" 'students achieve more when in a non-differ
entiated system of education or school than in a differentiated one. 
However, in any system of education, it can thus be argued that it is 
the achievement of one hundred percent of an age group which is as 
important, if not more important, than the achievement of a small 
eli te. It is, therefore, ot interest to examine the range of scores on an 
achievement test in relation to the amount of inter- and intra-school 
grouping practised in various systems of education. If it is true that 
larger ranges of scores are associated with the amount of differentia
tion practised, then educational policy makers, planners and admin
istrators should be aware of this when planning policy. It is also of 
interest to know the relationship of inter- and intra-school grouping, 
both together and separately, with variability of achievement. For 
example, if it is plan ned to change from a selective to a comprehen
sive system of educatiön, but it is expected that intra-school grOUp
ing will be practised in the comprehensive school, then what will be 
the approximate ch ange in the variability of achievement? Alterna
tively, if intra-school grouping is not practised, then what might be 
the dunge in the range of achievement of a year group? 

Related to the aspects of inter- and intra-school grouping is that 
of grade promotion versus age promotion, Some systems of education 
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insist on students reaching a certain level of achievement before be
ing allowed to progress to the next grade; this results in certain pro
portions of an age group being one or two grades behind the major
ity of their contemporaries. Other systems allow a total age group to 
progress as an age group through the school. It is to be expected that 
a grade system will have a smaller range of achievement within any 
one grade, but alarger range over any one age group. On the other 
hand, there will be an interaction effect between the age-grade pro
gression (the promotion system which is in itself a form of grouping) 
and the amount of intra-school grouping practised within a grade or 
age group. Is it possible, for example, that within one year group in 
England with age grouping, but with streaming within an age group, 
the range of scores will be larger than in a system with grade group
ing but no streaming? 

The diversity of differentiatian practised in the IEA study has 
made it possible for these questions to be examined to same ex tent, 
i.e., the relationships between various forms and degrees of differen
tiatian and the standard deviation of scores. The results are to be 
found in Chapter 6. 

Specialization and Age of Entry to School 

Two other aspects of school organization where diversity exists 
between systems but not within systems are those of specialization 
(the practice of gradually dropping subjects or not dropping them, so 
that by the pre-university year only a few subjects are studied, or as 
manyas in the early years of secondary school) and mandatory age 

of entry to school. 
In England and Scotland, students in the penultima te and ulti

mate secondm-y school years study an avei'age of three of four sub
jects only; in the United States, students in twelfth grade take three 
or four "solids", but it is theoretically possible that in eleventh grade 
they could have taken three different "solids". In many Western 
European countries nine or mare subjects are studied through to the 
end of secondary school. In those countries where only few subjects 
are studied, there has been much discussion as to whether students 
should study mor e subjects. Those in favour of studying more sub
jects have pointed out that it is early enough to begin specializing 
at the university, and that at school a more general eclucation should 

be given, since with the speed of technological change in today's 
world, many persons will have to be retrained several times in their 
lifetimes for new jobs, many of which do not even exist today. 
Furthermore, the fact that specialization takes place in the last years 
of school has a backwash effect, with the result that many students 
who drop-out of school before reaching the pre-university year have 
already dropped som e subjects and in same cases are studying clus
ters of subjects which are arts or science biassed. Those in favour of 
specialization argue that it is important to concentrate on on ly a 
few subjects, since this keeps up "standards" of achievement in the 
pre-university year, that the universities require this specialization 
and that by study~ng a subject in depth, students are more capable 
of appreciating higher thought processes and that their achievement 
will be of higher level than those who study more subjects. 

Thus it is of interest to compare the achievement of pre-university 
students from different countries according to whether specialization 
is practised or not. In general, within a country where, on average, 
few subjects are studied, it is difficult to exarnine the problem, since 
it is the "brighter"' students who tend to study more than the average 
number of subjects. It should not be forgatten, however, that there 
are difficulties in making a straight comparison between coun tries 
on this variable, since differences between the groups of students 
exist which are of importance, notably that the average age of ter
minating the pre-tmiversity year is different from country to country 
and that the percentages of an age group going through to the pre
university year also differ. 

England and Scotland have a mandatory age of entry to school of 
five years, Sweden and Finland of seven years and the other countries 
in the IEA study of six years. The median age of entry differs 
slightly from the mandatOl-y age, but not sufficiently to require a 
different categorization in terms of the average length of schooling 
up to a particular point later in the systems. This particular divers
ity in educational practice has been mentioned earlier in this chap
ter as an illustration of the advantages of international educational 
research over national research. However, within same countries 
there is same small variation and interesting national studies have 
been carried out (Pidgeon, 1965). Those who suppor t an earlier age 
of entry to school maintain that early entry makes early learning pos
sible and that students who en ter earlier will learn more than those 



who enter later; furthermore, it is easier for them to learn social 
adjustment to their peers at an earlier age, and that for "culturally 
depriwd" children the deprivation can best be compensated by 
bringing the children to school earlier. 

In this study, it is possible to compare the achievement oE 13-year
aIds in tweIve countries and relate this to the mandatory age of entry 
to school. It is also possible to campare the relative achievement in 
various socio-economic status groups on the same variable. Do, for 
example, 'low socio-economic status group I3-year-old students have 
hio'her achievement scores in those countries where they begin school 

b . . 
at five years of age than in those countries where they begm at SIX or 
seven? 

It has been shown that when pre-university students' mathematics 
scores are adjusted for differences in age and retentivity in the diffe
rent systems, the differences in scores between countries are much 
the same as at the 13-year-old stage (Husen et al., 1967). This being 
so, it is interesting to add other features of school organization to 
that of age of entry and examine to what extent school organiza
tional differences can account for the differences in score. It is not 
likely that this will be very great, since, on the basis of previo~s 
knowledge (Peaker, 1967) it is known that school and teacher van
ables account for a relatively small amount of the variance of scores. 
Nevertheless, it is of interest to those concerned with school organiza
tion to be aware of the effects of their policies. 

Summary 

Comparative education as a discipline has now advan~~d to the .stage 
where it is necessary to carry out cross-national empIncal studIes of 
not only the input (independent) variables to systems of education, 
but also the "outcomes" (dependent variables) of the systems. Data 
collected in international studies are of special value: 

1. when one wishes to study the relationship between certain varia
tions in educational practice and educational achievement, but 
the practices one wishes to compare are not well represented 
within a single country. 

2. when it is desirable to test the generality or universality of a re
lationship that has been found in same country. 
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Furthermore, ill ternational surveys of educational systems have 
certain advantages over small-scale controlled experimental studies. 
First, they involve replication and secondly, the practices being studied 
exist in their natural contexts with all the concomitant philosophies 
and value systems as they exist in practice. In a controlled experi
ment, it is orten extremely diHicult to control variables such as 
teacher attitude (philosophy) and once it is carrie d out, it requires 
replicatian. 

The Internatio nal Project for the Evaluatian of Educational 
Achievernent (IEA) has recently undertaken a study of mathematics 
achievement in twelve different school systems (Husen et al., I9G7). 
The data presented in this book come from the IEA study. The edu
cational practices examined are those v,here there is considerable 
di versi ty between . countries and considerable unifarmi ty \I'ith;n 
countries. 

The [irst practice is that concerning the differing proportions of 
an age group continuing through to the pre-university year (retenti
vit y). It is intended to examine the differences in "standards" of 
performance associated with differing degrees of retentivity in terms 
of average performance, fixed international standards performance 
and "yield" , the latter being a measure of how many students in cer
tain defincd populations are brought how far in terms of achieve
ment within any one system. These results are reported in Chapter 5. 

The second practice is that of differentiation. Students are cIiffer
entiated inta different school types (inter-school grouping) and into 
different groups within schools (intra-school grouping) to differing 
degrees formally on the basis of ability and/or achievement. It is 
possible to examine the association between these two forms of dif
ferentiation and the spread of achievement scores. Further, practices 
differ between countries as to how students are grouped in connec
tion with promotion policies; same countries have a system of grade 
promotion and others a system of age promotion. It is possible to 
examine the spread of scores in connection with these forms of 
grouping and in turn the relation between these two and the relation 
between spread of achievement scores and intra-school grouping. 
These results are reported in Chapter 6. 

The third and fourth practices concern the number of subjects 
studied in the pre-university year and the mandatory age of entry to 
school. It is possible to compare the mathematics scores of students 
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from countries where nine or more subjects are studied with stu
dents' scores from countries where only three or four subjects are 
studied. The mandatory age of en try to school ranges from five to 
seven years of age in the countries participating in the IEA project. 
Is earlier mandatOl'Y age of entry to school associated with higher 
achievement scores at age 13 in general, or on ly for some social 
groups? Are there other school organizational features which account 
for differences in score between countries at the I3-year-old level? 
These results are reported in Chapter 7. 

All of thesc problems are those on which some light can be shed 
from the results on an international study, but which would be diffi
cult to exarnine within a single nation. However, it must be remem
bered that these results refer only to mathematics achievement; it 
would require further research to check these results in other subject 
areas. 
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