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I, AIMS OF CONDUCTING MULTI-NATIONAL COMPARISONS
In May 1973 the first three reports from the S1x Subject Survey conducted by the International
"Association for the Ev aluation of Educational Achievemgnts (IEA) were published (Coniber and
Keeves, 1973; Purves, 1973; Thorndike, 1973). They reported evaluations of school education
in 19 countries by drawing upon criteria in Science, Literature and Reading Comprehensxon
respectxvely. Within a short time,. the three remaining subJect areas will also be reported
namely English and French as foreign languages and Civics (Lewis and Massad, in press,
Carroll,” in press; Farnen, Oppenheim and Torney, in press). "IEA in the first stage of 1ts
research on evaluation focused on mathematics, which was reported some years ago (Iluscén, 196%).
One could, indeed, ask ubout the rationale for embarking on u venture which has included
250, 000 students in 9,700 schools in 19 countries with iﬁl‘ its far-reaching administrative
implications and formidable technical complexities. When the IEA research was launched some
15 years ago, thpse who were involved simply wanted to take advantage of the international varia-
bility with regard to both the outcomes of the educational systems and the factors which uccounted
for differences in these outcomes. In a way, the world could be conceived of us ghe big educational
laboratory where different practices were experimented with in terms of school organization, ,
. curriculum content and methods of instruction, But before trying to analy.e cross-nationally the
'effects of various 1nput factors on educational outcomes, it was necessary to devise internationally
valid evaluation instruments. Not until the IEA researcb was launched did such instruments becoine
‘available, Therefore the prime concern during the first years of IEA research was the construction
of appropriate' measuring techniques thufficould result in the establishment of adequate wnternational
yardsticks. These were,. indeeda, badlySneeded, not least for evaluating certain technical
. assistance programs in education in the LD(}'S. .Pure 'head-counting', for instance enrollment
and graduation statistics (see, e.g. Harbi"son and Myers, 1964), was used as a crite;'xon of

evaluation,lacking-qualitative indicators, such-us-student-competence.achieved-in-+drious-subcl

areas. The efforts at the beginning of the IEA research to devise instruments by means of which
v international standards could be established unfortunately gave some people the fajse 1mpression
that the main purpose of the exercise was to conduct some kind of international horse race or
'cognitive olympics', But the developiment of new ev'aluative'techniques and the setting up-of an,
international cooperative machinery that weqt with it Wwas a prerequisite for establishing inter-
national standards in a series of cognitive domains, such us Mat‘hematics and Reading. Not until
the IEA reading survey, which also comprised three LDC's (Chile, India und Iran), were any
comparative assessments of the level of literacy among representative groups of students in such

.countries available,
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. Once measuring instruments were available, the next step was to idéntify the salient factors
which accounted for cross-national differences. Since this could be done in a replicative way at
the vurious levels of the single ndtional systems and ucross thes%’bystems, a4 much more multi-
. faceted picture of factors accounting for differences in student attainment hetwecn school sy stems
could be obtained. The comparative approach 1mphed that we widened The population of « l.lsslooms -
from one particular school within one particular national system to o representative set of class-
rooms within several nationul systems. Thus, IEA shared the ambitions prevalent in the socirul
sciences in general, that is to say, to arrive at generalizable findings. By repeating surveys and
andlyseb over muny countmeb which differed with regard to important social und econoniic hwtox 5,
a more detaxled picture of what uccounted for differences in 'productivity' hetween these systems
could be arrived at, Since the ul}lmute aim of research in the social sciences is not only to 1dentily
und descibe but to explain and predict, that is to say, generalize, the basis for such an operation
cun be brouadened by including inter-system and inter-country variablés which allow cross-national ' '
generalivations dnd also make it possible tonstudy how intra-system and inter-systeni variables
. interact, .
We cun tuke as an illustration how class.’s‘i‘zo is related to student l)ex'fox:xxn.n|1(~c-. I’r.u\tu-.nl‘ly
all the sample surveys that so far have bheen condln‘,&'tcd have been carried out in the United Staies

and some West European countries. ‘These studies consistently indicate that class siace aud .

performance tend to be positively corrvlated at the level of 0,10 to 0.20 (Marklund, 1962). [he s

P2

fact, however, that class size within the'ae countries covers a rather narrow range tiakes generali-
zations about such a relationship awkward. In a multi-national study one cun take into account
variables such as teucher competence, .schoél resources, and socio-economiic structure, which
vary widely between counl\;rles. This prondes an opportunity for obtaining not only u niore
diversified descriptive picture bhut alsd for opemng up new avenues of unalysis,

One overriding purpose of the IEA Six-Subject Survey has been to stud§ the relationship
between inp.ut factors in the soclul, economic and instructional doniains and output as measuted b
international tests covering both cognitive (student performance) and affective behas tors (student
altitudes and motivation), These relationships have been studied 1n sume twenty nattonal systems ot

education and, as u rule, at three different levels within euch system

Anderson (1969) pomts out that the prime udvantuge in lnternuhonal coopemtmn 1n .

7T e e [ ——

educational research hos in ov ercomuu, undue ;,enemluatlonb or under generdh/aucns -5 well

as distortive cultural bias, " .

"Scientific reseurch in education, us in the behavioral sciences in general,

is a scarch for ¢mpirically valid and theoretically interesting generalizations

| about ihe behavior of human homgs. This search is hamperbdd by many

} obstacles, not the least of which is the problem of cultural bias and distortion.
These problems are illustrated by two types of errors ... one is the error

L N of 'over-generalization’, We assume that what we discover to be true of

T . , learning-teaching behaviors of some part of hunran species is true of the

\ behaviors of all of the species, when in fact it is not."

|
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"A second error is found in our tendency to 'undersgeneralize’.

In this case we assume that what we discover to be true of the L.
behavior of some given part of mankind is uniquely true of only that

part, when in fact what is true of the part is also true of the whole,

Thus, the search for reliable knowledge about the process of human

education in large measure is a matter of progressively elimninating .
generalizations which erroneously assume either more or less

communality in our species* learning-teaching behaviors than do in

4 fact exist."(Andersbn, 1969, P- 144),

The replication aspect of cross-cultural research in education is also emphasi.ed by

Gage (1963), who hopes that by udvancing theory in educution it might be possible to 1uentify 'laws'
- or principles of teaching that would cut across subject areus, grade levels, and teachier catlugorius.

One could in this context refer to the model of teaching uavanced by Beeby (1966) which is an

atten.pt to relate the lev el of development of formal schooling to the overall level uf developtient

reached‘by the nation where the teaching takes place. tXnot[ler illustration might be Flander's

study of teaching behavior and student achievement in Minnesota and New Zealand which de’

conducted on the hypothesis that such 'laws' or principles could be identified (Flanders, 1870),

’ After the completlon of the IEA Mathematics survey (Husén, 1967a), two internutional
meetmgs were held under the title "Toward a Cross National Model of Educationaul Aclue\ ement
in.a Nauonal Economy'' (Super, 1970). The aim was to develop an input-output model .hat could
serve as a more powerful theoretical framiework for the next survey, where achievement criteria )
from six subject areas were going to be developed. Researchers from various social science

. disciplines were brought together to review both natlonal and 1nternational researt:h already under-
taken and to advance new hypotheses which could be tested in further rpsearch. They were also (
asked in this connection to suggest the inclusion of mdcpcndenl mnables of a nLocial and vcononiic
nature that should be included in the proposed survey.

‘A key problem.in conducting cross-national evaluution studies, where cotparisons are
made between student performance by nicans of stundardiced achicy ement tests, has to do with
comparability per sé (Husén, 1967b), Two mdjor comparability problems are encountered: thu

drawing of st‘rictly comparable samples of students and the construction of measuring instrutuents

-t

“that are 'fair' in terms of their content tatching the students' opportumty to learn the subject-
matter tapped by the tests. Thestechnical aspects of these problen)s have been dealt with in

detail in the IEA International reports (see e.g. Peaker in press; Comber and Keeves, 1973,

e o Sl w o n e e e e oh

page 42 et seq.). IEA has succeeded in establishing a system whereby natlondl randot satuples,
be they age samples or grade simples, can be drawn. Once the target&populatlons have been ‘ g
defmed (e.g., 14-year-olds) and the samphng design has been drawn up, such that eaCh studcm has
a specified non-zero chance of entemng into the sample the problem of executmg the sumple 15
mainly an administrative one. In several coyntries, hoth developeq und less developed, the
conduct of the Six-Subject Survey was the first occasion when nationally representatq\e safuples

of students were drawn, The experiences gained in, for instance, counatbnes like Iran am’ India
could be dmwn upon in thefuture whien procedures of evaluating entire national systcins by e

of rdndom samples are going to be estublished as routines, ' /

.r, - Y
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Onemain criticism levelled age.iinst the IEA muthematics study by mathematics

educators in a special issue of the Journal for Reseurch in Matheniatics Education (Findley, REKRY *
was that there were c,onside'mble differences betweer'l countries in terms of the amount of
expos'ure the students had had ¥q teaching of the '\ariouS‘topies covered by the items in the inter-
national mathématics tests. Truly¥enough, country means Iof teachers' ratings of ' opportunily to
learn' and student achievement tend to be rather highly correlated over countries (see, e.g.

Comber and Keeves, 1973, page 158 et seq.). But it should be kept in mind that rank order

correlations between country aggregutes could be quite high, and they are indeed. \When countries *
~ were correlaied over item difficulties, it was found that the overlap in achiey ement structure was .

remarkable, that is to say, country differences were only te 4 minor extent accounted for by
dramatic differences in particular topics or sub-ureas within one subject but rather Ly systematic

differences over the whole range of items. At least in subjects like Mathematics and Scm;cs.-.,

‘where the subject matter by its very nature is rather universal, the differences between national
“
v

systems seem to affect all topical areas in u systematic way and not just u few,

The construction of ix)tex:nutignal achievenient test.i and the machinery that went with it
in a way served as a safeguard against undue cultural bias, An international cornmitiee was .sc‘l '
up for each of the*ueject areas included in the Six-Subject Survey. These comnnttees‘, being
composed of subject matter specialists, teachers, test developers and curriculum specialists,
were responsible for the construction of the test instruments and for the developmunt of question-
naires related to their respective fields (see, e.g. Comber and Keeves, 1973, page 27 et seq.),
Contact with the participating countries was effected through the National Research Centers and
subject committees set up in each country. The analyses of the curricule, the proposing of em
material and the try-out of the items were carried out in the paxv'ticipating countries. THE IEA
lleadquarters served only as & co-ordinating center and a clearir;g house.

Furthermore, since evidently the main purpose of uchievement tests is to measure
differences in uchievement, complete equality in terms of exposure to teacliing and opportutuly
to learn would make the admifistration of such tests pointless. The same applies to mtelligence
tests, where individuual and group differences unavoidubly al.:o reflect differences in tertns ol
op;;c;rtunity As has been spelled out in another connection (Husén, 1967h), .the adniitustration

of ac}glex ement tests mternauonally differs only in degree and not 1n principle {from the udmuus- J

tration of them nationally " Within 3 a given country there wre differences between school dzstncls

‘ and regions due both to differences in student background und schiool Tesources. Very few would

dispute the worthwhilenel¥s of udministering the\same test of achievement to all the children «t
the same grade level in a given country, once-the test measures the mmn objectives 1t 1s purport(d

to measure. For instance, the finding w1thm a giyen country that t.hxldren m urban areas per forné
better ghan chlldren from rural areas or that socmlly privileged have Ingher scores t}mn under- .
prxvxle%ed is per sé not to be interpreted as an act of discrimination against those who socially and
pedagogically have been subjected to the less favorable conditions. The establishment of the

factual differences in ter[ns of these cntenq, once the latter have been ugreed upon, is 1n 1.tself —_

of informative value, It can, as in the cuse of the IEA research, serve as a basis for analysis of

8
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what the factors are that account for differences in performance and ult1mately can be used {ur more
adequate educational policy. The data collected can alsdSserve as a basis for evaluatmg how far the

.

students have been brought under the prevailing conditions and for gxalyses of what could be dune 1
s order to improve these conditions.
N The rationale indicated above also applies to comparisons between highly -industrialized .
. and more or less agricultural economies, ln b;ief to ‘comparisons between developed und less -
developed countries (LDC). So far, no rep'resentat‘lv.e comparative.information with regard’io
. student competence in L.LDC's has been available. Those who have first-‘hand experienve have -
intuiiively felt that’differences between students who grow up in countries where there is « long
tradition of literacy and those whose parents in most cases are illiterate, sometines are speciat ular
One might well raise the question of the worthwhileness of an elaborate exercise like the
one pursued by IEA to develop international standa;ds of evaluation, considering the tremendous
difféerences between the two categories of countries in terms of culture and tradition. But if the
goal in the LDC's is to achieve 'modernization’, i.e. among other things, to bring about an
infrastructure of knowledge and skills conducive fo an economic development which has led tu altiucuce

in the industrialized countries, then there is much to be said for attemnpts to ineasure, for eadtuple,

basic reading skills and the knowledge in Science that is basic to the creation of u modern techuology.

By

-]

II. ORGANIZATION OF INTERNATIONAL EVALUATION OF
EDUCATIONAL OUTCOMES '

To conduct multi-national evaluation surveys is a camplicated task. A basic pterequisite is the
setting-up of some kind of machinery.that can secure the necegsary co-ordination and Coninuiicailon
between the participating research institutions. The national research centers have to Lake deuisiobs
about subject areas and problems they want to investigate. A uniformi design guiding the Cousbsa tioh
of instrument, data collection and data processing has tc be-laid down. A timetable for all these
activities has to be agreed upon. Since several languages are involved - in the Six-Subject Sus ey’
n’oaless than 14 - problems of translation of tests and manuals of instruction have to Le proput ls

e handled. Tor instance, to what extent is it posqﬂﬂe to avoid cultural biases when tests of reading

«"  comprehension are constructed, translated, and given in Xastly different cultural settings? I lus

problem is a challenging research task in its own. It was déaft with in the feasibility study A
(Foshay, 1962) and was further eluctdated in the Six-Subject Sut vey when reading tests werv ;:n”n.-n

to students in three developing countries (Thorndll\e, 1973). Ho“ew er, commumc-atlon plobluus e
not solved by penttrating language barners only. Differences in niational values and habns Ll L dlb e
dlfﬁcultles, not least with regard to promptness - or lack of prompmc{.s - in responding tu lettvi s vy
sticking to timetables! » . J°

Since IEA Tonstitutes the largest network of co- -operating reseuarch institutes couducling

©
-

empxncal research in education in the world today, it would seem appiupriate to describe bricfls

9

its orgamzatlonal features. *
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In 1959 a group of researchers from twelve countries, who convened under UNESCQO oy,

; auspices, decided to embark upbn‘u small pilgt study to examine to what extent 1t Was feasible und
| meaningful to undertake multi-national 'standardized' survey research. The pilot studyturned out
’i to be rather succes‘sful.in both respects". It was possible in u series of subject ureas to construct
‘ achjevement tests that could be translated and administered unifo:'mly to students 1n dxff-erent .
countries and to arrive at meaningful interpretations of between ~country dlfferences (Fostmy, 1962).
It was admxmstratxvely and technically feasible to collect datu uniformly and to have them processed '
in one place. Therefore, it was decided to undertake a more rigorous study using probabxhtx ' _—
. Samples from twelve countrxes, of which ull were industrialized (eight West European countrnos, A
the, United States, Israel,”Australia, and Jupun), Student achievement in Mathematics was thusuno
us the criterion of output since this subject by 1t9 universal nature seemed to be more xwdxly
accessible to international comparisons than other subject areas, possibly with the exception of
Science. o .o T » v

In the IEA Mathematics stady two ma'jor levels in the school systems of the twelve
countries were sampled (Ilfusén, 1967): )

(u) 13-year-olds (both age and grade populations), sxn(.e this was-the last ¢
point in all the systems where one hundred per cent of the releyvant age -
group was stillin full-time schooling; and

(b) pre-university grade students. )

In all 133, 000 studerits from 5, 400 schools were tested and completed questionnatres n the
Mathematics study. Furthermore, 13,500 teachers and 5, 450 school principals completed question-
naires with information on instruction, curriculun:, and school resources. The mt'ormatxnn gathered
in this survey was used to test hypottlesep' concerning: (1) the relationship between different teaching
practices in school and outcomes of instruction; (2) the relationship l;et\veen organisation {eatunes ot
the systems, such as uge of school entry, gr9up§ng practices, und student-teacher ratio, to out-
comes; and, (3) the relationship between home backgrb’und and outcomes. Several special studies,

« for instunce one on the relationship between the yleld' and certain orgunizational features
(Postlethwaite, 1967), were also conducted, ; .
After the complctmn of the feasibility study and the first main stady (in Mathetnaties) the

.

pdrtlmpdtmg research centers in 1967 formed a'corporate body, The main reason for ths wits 10

- estabhsh IEA as.a legal entity eligible for research -grants.. —“Fhus,—IEA-is-now-an-i Nt ernatto e b—— —— e —
non-proflt-maklng, non-governmentul association constituted under the name of the 'International

Association for the Evaluation of Educational Achievement', According to the statutes its principal
. . 7
! aims are: : o

-{4) to undertake educational research on an international scale;

. (b) to promote research aimed at examining educational problems commntion
) to many countries in order to provide evidence which can help 1n the
improvement of educatxonal systems; and -

(¢} to provide, within the framework of the Associution, meuns wheveby
research centers, which are members of the Association, cun undortak(-

) R co-operative‘projects. .
>4 E *
- 10 , ? ) L ' :
I » . * )
o , 12 ' )
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5 The Association is conspituted in accorda;lce with the Belgian law of 1919 xj‘eg‘wdi’ng- . '
international non-profit-muking, scientific societies, und.whicfl was modified by,a law of 1954,
IEA has from its incepltior'l had close relationships with the United Nations Educationul, Scientific
and Cultural Organization (UNESCO). The feasibility study and the Mathematics survey wege‘.mn-
ducted under the auspices of the UNESCO Institute for Education in Hamburg, where the IEA workiug
headquarters were located until 1969, \vhex{ they were moved to Stockholm and are at present
accommodated within the Institute for the Study of International Problems in Education. [EA Las
a consultative relationship with UNESCO. . . L
Membership in IEA is restricted to institutions Car_ryfng out research in education. In
order to be eligible for membership an institute should have u good reputatiori, quulified stall, ready
aecess to schools in the national schdol system, and &he hecessary financial resources to carry out

the research work to which the institute has commitged itself. Membership is L'tpon‘app.lxc‘mon

- ¥

decided-upon by the IEA Council, which is made up of one ‘representati»e from each National Center. | .,
The number of members is presently 23, consisting of ten West If.uropean countries (I'inland,
Sweden, Federal Republic of Germany, Scotland, Englund, Ireland, Netherlands, Belgiuu, I xuu( ¢, .
and Italy), three East European countries (Poland Hungary «and Romaunia), and ten non- l,m;upwn,
countries (Israel, Iran, India, Thailand, Australia, New Zealund, Jupan, Chile, and the United
States). ’
The Council meets, in principle, . once a year and.determines the general'policy of the
Association It elects a Chairman and « Standing Comniittee conslstmg of six of its members,
The Standmg Commmee elects two of its xr}emgers to serve with the Chairman on the Bureau, which
meets several times a year ard is responsible for the executwn of dec1sxons taken by thie Council.
The center staff employed by IL‘A consists of an Executive Du'ectox- research o{ﬁcers, tevhingal
assistants und secretaries. During the bx.\-&tubject Str oy two data processing.units were establishd,
or;e in New York for the first stuges of processing and onc in Stockholiu for further processing and . -
the statistical unalyses. A data bank has been established at the Univul‘lslty oi‘ Stockholin, v
. In conducting the Six-$ubject Survey, the Council had to establish various bodies for coun-
ducting and reporting of research. As mentioned iibove', ,one intornational cominittee in cadl stligecd

area in which survey research i5 undertuken is appointed by the Cuuncily Furthér, the Council s

up a Technical Committee which ygqsrges_pyqng}lllheigg‘gygggl]ﬂdeg_is&ns taken on technical problemns.

-2,

pertaining to sampling, datu collection, and data processing. lhe interitational connmttees tleract
with national committees set up in the various subject areas. l‘or exan.ple, during the IBA Sin-

* Subject Survey some 300 persons spread across 19 couptries with 14 dxfforent languages were
engaged m the constructlon of instruments. During the Mathematics study Cnglish and F rem.h were

used as linguae operand1 at mternatlonal meetings and in correspondeuce, but in the Six-Sulyect

Survey it was decided to use only English..

In the Six-Subject Survey 250, 000 s.tu;lents, 50,000 teachers, and 9,700 schools in some.
20 cAountrie‘s were invglved in testing und copipletion’ of questiorlnaxrcs. The data were made aval-
lable to the data processing center on eithér ¢ards (in mogt c‘;ses) which evuld be optically scannd

N al ¥
(MRC -cards), tapes or punched cards. The MRC‘curd-reuding took place 1n luwa City, the cditing,

Co 7 __
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sorting, filing, itém analysis and run-oi:f of univariates wus done in New York at Columbia
University, and the bi\'ariat.e and multivariate analyses were conducted at the University of
Stockholm. Data on some 2, 000 vanables were collecled most of these being input \armblu lhe
variables in any one subject area at any one level of lhe school system amounted to l)elween 200 and

500. To be gure, there were too many to be manageuble in multivariate analyses and they had to b

.

considerably whittled down on the basis. of analyses of the intercorrelation matrices.
. { ‘
4

. SOME MAJOR FINDINGS IN TILE IEA SIX-SUBJIECT SURVEY t

-

The following three target populations were san;pled in the Six- Subject Survey: .

A ~ Population I - all students in full-time schoolmg aged 10: 100-10:11 at the

3

<" time of testing;
Population II - all students in full- time schooling aged 14:00-14:11;
! *

P‘opulauon IV - all studenths in the terminal year m full-time secondary
school programs which were either pre-university progriims
or programs of the same length (this gave the National .
Centers some latitude of interpretation, which means that !
in some countries only those students who are about to,
complete courses which in a farrow sense qualify. Tor 2 .
. university entrance were included, whereas in other couns e
' » ° tries those who are about to complete qualxhed vocational
, programs were aisy lncluded). ¢

Xt would mdeed Le pre posterous -to try to condense the findings fron: the comiprehensive
Six-Subject Survey into a few pages. The report series will upon complehgn consxsl of nine \olumes
We shall therefore confine ourselves here to a presentation of some findings which seem 1o have a
particulur bearing on the evaluation of education in LDC's, particularly since this is the first ’
occasion,when qualitative cor_npdrisonélbetween industriglized and LDC's have been made according
to agreed-upon international yards'ticks. k >

Tuble 1', on the following page, shows the means and standard deviations in total Sue\nuc
score and total Reuading an.préhension score i the 19 participating countries, of which four are
niainly less developed. \Ve have limited ourselves to these two cognitive criteria, since datu on
them are available for four and three LDCTs Y'e/';pecli»ely. The only . LDC wliich participated in
Literature was Chile, which also participated in English und I'rench. Iran was the only L.DC p.u'(l’r- -

c1pat1ng in 01V1cs , v v

The most dramatxc dxff(.rence is the one belween the mduotnalued dnd non- mdusnmln,cd

countries. The latter are consistently far behind the fornier in average achievement over subject
areas and levels of schooling. In Science the LDC's score was roughly one standard deviation or -
more below the more dgveloped. “'I‘his means, then, that in Science the average student i« LDC
scores between the 10th and 12th percentile in o deseloped country. The cixfference 15 even more ’
pronounced in Reading Cum.prchcn.siun, where only somie 5 to 10 pur cent of the students in the

LDC's score at the level of the average student in a more developud country. Chile participated,

as mentioned above, in the survey of French and English us foreigu la\hguugcs and Iran in Civics,

The meaun cognitive scores in both cases turned out to be on the &g; relutive level us in Stunce

\
H
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. Table 1

Mean Total Score and Standard Deviation {n Science and Reading
P Comprchension Among 10-Year-Olds, l4-Year-Olds, and Pre-
University Students in 19 Countries.

@

(2

-~

SCIENCE READING COMPREHENSION
» 10+year-olds l4-year-olds pre-university 10-year-olds lla-yca&-oldl pre-university
- . students ) . students
- M SO % M S M b M Sb M S M - Sh
Australla . == - 24.6 1§.4$ w7100 - . = - -- " -- -
" elgiun 179 13 22 S 1i 8.1 17.5  10.2. 26.6 9.7 25.0 9.3
(Flenish) ‘e 4 \
Be.f,glum 13.9 7.1 15.4 8.8 15.3 7.9 17.9 9,3 * 27.2 8.7 27.6 9,2
(French) N
England 15.7 8.5 21,3 141 23.1 11.5 18.5  M.6° 253 119 33.6 9.0
Fed. Rep. Germ. 14.9 7.4 237 1L5  26.9 8.9 -- -- - - - . -
Finland 17.5 §.2¢ 20,5 10.6 19.8 "9.8 19.4 To.a 27,1 10.9 30,0 7.5
. France - - * -- - 18.3 * . 8.7 - - - - - ==
lungary * 16.7 3.0 29.1 _12.7 23.0 9.0 14.0 9.8 25.5 9.9 23.8 8.9
lsrael =5 e - - - - 13.8 1.0 22.6 12.8 25.2 108
ltaly 16.5 8.6 18.5  10.2 15.9 8.8 19.9 8.8 27.9 9.3 23.9° 10.2
Ja;:aﬁ el 21.7 7.7 1.2 14.8 - - - - -- -- - -
Netiferlands.  15.3 ’ 1.6 7.8 10.0 3.3 1L 17.7 9.5 2.7 102 3.2 2.0
New Zealand et » 742 12,9 29.0 ‘1.6 . - 59.1. o % K.l
Scotland 140 B4 204 1402 2 ;2.1 TEREIR 7.0 1L Viuh O
Sucz'c‘u‘. 18,3 7.3 7 L1y Tma 10.2 0% 1009 9.6 0.8 ;«..u R
United Stattw ‘_17.’,“' 9.3 7.6 116 13,7 9.9 1.8 106 2.3 16 Y 28 1o
Industrialized. 16.7 7.9 223 1L8 0.9 9.9 . » - ?
Countrigs. o : - . . .
_ Chile ) "; 5.1 8.6 92 8.9 ~ 88" 0 - 9.1 9.3 - 11 111 16.0 8.8
Indta ¢ 8.5+ 8.3 7.6 " 90 . 6.0 6.0 . 8.5 9.4 ;.z 7.2 3.5 5.8
_ ran 4.1 5.4 7.8 5'6.1 10.2 5.6 3.7 6.9, 7.8 6.7 bl 6.0
“That1and! 9.9 6.5 156 81 . 12.4 6.1 . -- - - -- e
1 4 ’ ’ ) ‘ -
v P «
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What e;cplunutions can be advanced for such big differences? In the first place, we must
_emphatically caution against any premature conclusxox.e about the"pro'ductxvxt&' or 'effxcac;s' of the
school systems in the two types of countries on the basis of the mean scores preéented in Table 1,
The’ dlfferences that we find between the industrialized countries are negligible in comparison with
the gap between the two categories of countries, There is, however, no reason to believe that the
rich countries with regurd to their school systems all are on the same level of 'efficacy’.

A f_ix:st-hand explanation that would seem plausible is that the tests are not doing Justxce to |
the children in the LDC's, The tests might draw uppn knowledge and learnmng experiences that ;n- ¢
more predominant in the rich countries. Furthermore the test situation as such and the format of
assessing the outcomes of learning m1ght imply a certain (.ultural bias.against students in LDC's,
We-certainly cannot entirely refute such hypotheses, but they do not get much support fron thw
empivrical‘ evidence we have, In the first place; the content of the tests, i.e., the individual test
items, went through a long procedure of scrutiny and try-out Lefore they were 'passed’ by all the
national subject urea committees and included in the international tests, Secondly, the rank order
of difficulties of items tended to be highly correlated over countries, which indicates that dxfferu*nccs y
in total scores between countries are nut so much accounted for by differences in particulur sulb-
areus or. topics of a parti't.uldr subject as by systematic differences in level of competence, Theu
teuohers were asked to rate, on a four-point scale, each item in the tests with regard to what uppor-

. tunity the students in his or her. cluss had hdd to learn the subject niatter thut was assessed by the
R item. As fdr as Science is concerned the average opportumty tended to be somewhat lower for
Populatlons II and IV in the LLDC's (see, Comber and Keeves, 1973). But these differences in

= opportunity can by no mieans explain more than a4 small portion of the difference in niean nurforniance,

. . The main factor is _no doubt the socio-economic gap between the two categories of countries.
Education does not operate in.a socio-economic vacuum which not the least 1s .sﬁhown Ly th Lonsis-
tently subst)antial correlution.s; between \a.rxous family background measures and student achicvement
in allnsubject areas, Passow, Noah and LEckstein (in press) have, in their report on the National
Case Study Questionnaire, drawn up 'national profiles' for the 19 gouniries which participated in the

N ~ first stz;ge of the Six-Sub,ieot Survey, ;I‘he size of the per capita GNT varies from ubout .5, $1,-100 -
4, 300 in the industrialized countries, whercas it varies from U.S. $90 - 270 in the L.DC-'.s which are ‘
in the _étudy. The size of the non-primary sector 1n per cent of the G’.;Il’ is in most cases 00 Lo 05 v
per cent in the rich countries us, compared to 50 to 75 per cent in the LDC's. The differeince s

.. even more marked if we measure the size in terms of numiber of people cmplo'yed 1n the prinary
and non-primary sectors respectively, : ’ Lo e -
Thus, the difference between developed and less developed countries could be expedted,

considering the overall socio-economic setting for the school systems 1n the two Cate‘gorwa of . ‘
countries, The outcomes of the multivariate analyses, which will be dealt with belpw, tell us that ' |
the total effect of'home background variables in both Science and Reading is greater than the total
effect of all the school variubles, Among the 10-year-olds 35 per cent of the variation between

students can be attributed to family background and 22 per cent to school factors, including,
- /
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of course, all the instructional factoi‘s. The correspondiné’ figure for the l4-year-oidslare 42\al1d
| ) 26 per cent respectively. \hat is tl)en 'family background'? After a careful study of’some 20

variables that could be consifiere_d 4s cundidates for an overall measure of sociul background, .th

following were selected to form a('composite School Handicap Score (SHS): (1) Futher's octupation,
. (2) Father's education, (3) Mother's education, (4) Use of dictionary at home, (5) Number of books
at homé; and (6) Family size, It is pointed out in the international report in Science, .that the

"effectiveness of the education provided by the school must be assessed by what is achieved, after

.

¢ allowance has been made for the nature of the community in which the school is operating”, (Cowber

and Keeves, 1973, page 195). Thus, regardless of the qgalitry of the formal educational system in the
the LDC‘s; we can, on the basis of the impact of the family background factors, predict 4 large
differe;lce in mean achievement between them und the more industriali.ed countries, Parents in
’ the former type of countries are in most cases-illiterate and-no reading material is available at
home. On the whole, the verbal environment in which the children grow up is almost entirely oral
"and there are rather few occasions in which reading skills picked up at school can be reinforced by
experiences at home, L.
A simple reading speced test was developed ifi order to measure to what extent the tuedhanics
of reading skills had been acquired. The items consisted _of short paragraphs gf two or three suuple

sentences, and the students by checking the right answer of a choice of three had to indicate that he

had understood what he had read. The items were like this: .
. -
- . "Peter has a little dog. The dog is-black with a white spot on his back
\ ., and one white leg. The.color of Peter's dog-is mostly . .
. A . ' btack brown B grey."

'

On the average, 10-year-olds in Europe had an error rate of about 10 per cent on items

such as the one cited. At the 14-year-olﬂ level the rate had gone down to about 4 per cert, [

the three LDC's the rates were:

’)lo-yeal‘-olds 14-year-olds
. » %
“ Chile 2 16
India 36 33
- ‘ + Iran ‘ 52 20 s

Therefore, there is some justification for doubts about whether quite a few of the 10- and

14-year-olds in the LDC's had been able to read the Science items and the questions in the student

questionnaires.

IV. THE RELATIVE 'EFFECT' OF HOME AND SCHOOL,

The Coleman study on "Equality of Educational Opportunity’ (1966) was a massive attempt to
. disentangle the unique 'effect’ of the school as compax‘ed'to the home on student achlevement.
Notwithstandiug the doubtful quality of the crite;'ia of outcomes of instrucxii’on, such as a stmple
reading test which happened to be taken from a subject that, to a rather limited extent is

'school-based', the study gave rise to an intensive technical debate with criticism of the causal

.15 -
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'ordering of variables in the regression analyseo, The limitations of using cross-sectional data for
'effect-studies' of this type was also pointed out. The IEA Six-Subject Survey by and large falls
victim to the same criticisms but can claim the following virtues. In the first place, the multi- )
variate analysis has been conducted over a series of national educational systems and at different

levels of the systems. Furthermore, which seems more important, the study covers a wide axxay

“of subJect areas, both those which a priori can be regarded as highly school-based, such as forelgn

languages and Science and those which are less school-based such-as Reading, YA
In the first place, the total variance accounted for-was cons{stently larger than in previous ,

studies-to which reference has been made in the debate on the relagfve effect of hume and school

{Coleman, 1966; Jencks, 1972). Secondly, the school factors or 'learning conditions' at school .

tended to be of increasing importance as one moved from lower to higher levels in the system.

Fin'ally, Reading tended to differ considerably from Science and foreign languages in terms of the

role played Py the honfe. As pointed"out above, this would seem to be the main explanation why the

gap between the LDC's and the industrialized countries is larger in Reading than in other subject

areas. Thorndike (1873, p. 177) sums it up like this:

"A dominant determiner of the outcome from a school in terms of
reading performance’is the input in terms of students that go to
" school. When the population of a school comes from homes in
which the parents_are themselves well educated, economically
advantaged, and able to provide an environment in which reading
~ materials and communications rmedia are available, the school
shows a-generally superior level of reading achievement."

kank order correlations between means should, as indicated above, be looked upon with
suspicion and interpreted with great caution, since they tend to boost heavily relationships that are
much’weaker at the 1eve1 of the individual, But the follo“;ing series of rank order correlations
between mean achlevement in Reading and various home background factors in the 15 countries

which part1c1pated in the Reading survey casts some hght on the statement quoted above and which
/

was based on a broader spectrum of evidence: , . -
Fatlier's education o 0.60 R
. : Mother'education ' 0.73
N *  Expected (own) education p.67
Parents' help with homework 0.50
Parents' encouragement to read ° 0.56 2
Number of books at home 0. 85 d
Number of magazines at home ' R A} | ’
Hours listening and watching radlo/’I‘V 0.92
For the IEA-Harvar d Graduate School of Education meetlng on the implications of the IEA -

findings Coleman (1973) collated the outcomes of the between-student analyses reported in Comber
and Keeves (1973) Purves (1973). and Thorndike {1973) for the six countries which tested both

10- and 14 -year-olds in all the three subjec?s which were covered in Stage II (Reading, Science and
Literature). It should be inentioned that the I;iterature score refers to the ability to comprehend
iiterary prose. A comparative study of the outcomes of the between-student multivariate analyses 1s,
as was pointed out ea{rlier, of greatest interest because of its replicatu-/e nature. Parallel analyses

have been conducted in a variety of countries which provide.a broader perspective and facilitate
. \ .

meaningful interpretations. ' . o
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Table_ 2

——

Relative Contribution of Home and School Variables in Accounting for
Between-Student Differenced at the 10-Year and l4-Year Old Level

< Q
£

' Chile *England . Finland Italy Sweden u.s. Average

I3

L4

10 14 10 14 10 14 10 14 10 14 _10 14 10 14

. '

Total Home Background Effects ' ' ’ , L

Science 0.20 0.36 0.46 0.48 0.37 -0.47 0.20 0.32 0.40 0.42 0.42 0.47 0.34 , 0.42
Reading ,0.12 0.45 0.47 0.52 0.42 0.45 0.31 0.32 0.34 0.40 0.45 0.47 0.35 0.44

Literature -- 0,38 -- 0.50 -~ 0.43 -~ 0,33+ -=- 0.39 ~~  0.43 - 0.42

-

Total Direct School Effects
N N B

Science 0.30 0.26 0.18 0.30 0.21 0.3 0.20 0,26 0.23 0.28 0.32 0.28 0.24 0.29

Reading- . "-0.29 0.28 0.13 0.19 0.18 0.23 0.22 0.19 0.18 0.18 0.21 0.28 0.20 0.22

Literature  =- 0.32 == 0,22 ~-- 0.26 -- 0.8 -- 0.26 -- 0.30 - 0.20
' : %

v

Source: Coleman (1973)

o, s
.It'has been indicated above that there is some consistency among the five more developed
countries that home effects account for more than school effects. As far as the 10-year-olds are
concerned that does not apply to Chile. As can be studied in more detail in Professor Therndike’s
report (1973, page 88 et seq.), the R-values and the per cent of added variance .for Block I in the,
regressi?n analysis (home background, age and sex)are much lower, particularly in India and Iran,
than in the other countries. This indicates a relatively greater importance of school factors in .

these countries as compared with the richer ones.

\

V. EDUCATIONAL OPPORTUNITIES AND RESOURCE ALLOCATION

Since information was available on parental occupation and parental education, a'compurative study
could.-be made on the degree of equity that went into a national system, or, conversely, how privrities

were reflected 1n the social selection that took place when the students moved up to the pre university
level.

17
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One overriding educational policy problem in all LDC's has been to what extent and how
fast formal school education should be made universal and how much education, i.e. , how many
years of schooling that could be provided to how many students. This problem can be resolved in
a more cgalitarian or a more elitist direction. It has, among educational planhers in LDC's, often
been advocated that in the long run the educational system would provide a better yield if the scarce .
resources were not spread.thin. and (at least in theory) made available to all children at primary
school age. One should give first griority to educating an elite which would then build up the infra-
structure needed for universalizing prin;ary educz;tion in a remote future. . T

In attempting to evaluate a national school system one or more of the following criteria
could be employed. One could try to assess to what extent the system is taking care of the most
able, the average and thé less able students. One could look at the attrition rate in terms of
grade-repeating and drop-out, which usually is very high in most LDC's. One could assess student ] 1
attitudes toward further {earning and try to find out how motivated they are. One could follow the |
students up through the system and assess how open or closed the system is in terms of options
between types of programs and tracks. One could try to measure the amount of social bias that
goes into the.processes ofgttrition and selection. »

The IEA data lend themselves to efucidate one major aspect of the problem of universali- . .
zation vs. elitism or selectivity, namely the amount of social bias that goes into the selection
procedure and the standard of the elite in a selective as compared to a more comprehensive or

universal system.

4
-

By comparing the distribution of socio-economic status, as indexed by father's occupation,

for the 10-year-olds with the one for the 14-year-olds and the pre-university students respectively,

we can make a.. estimation as to what extent the selection that operates from one level to another is
correlated with social bacl}ground. As far as the industrialized countries are concerned, the ovex"'all"‘
outcome of the analyses is this (Husén, 1973). In national sysfem's with highiretention at the

secondary level selectivity on social basis is less predominant than in systems with low retention

rate and more strict selectivity. On the b;sis of the proportion of upper and lower stratum repre-
sentation at the 14-year-olds level (when in the industrialized countries prac[icall_y all children are

still in full-time schooling) and at the pre-university level respectively, an index of social bias can

be calculated (Husén, 1973). "This index is-unity when upper and lower strata have_ equal repre-~ .
sentation. It turns out to be 1, 3 for the United States and 2. 4 for Sweden, two countries with
relatively high retentivity (75I and 45 [;er cent of the relevant age-group still in school). Social bias
in the enrollment at the senior secondary school in England is 7.9 and in the Federal Republic of
Germany as high as 37. 7, two countries wherﬂe the retention at that level is relatively low

(20 and 9 per cent respectively). ' _

The students were, according to parental occupation, classified in nine categories. The
classification scheme, which has originally been developed by. the Internationzﬂ Labour Organization
in Geneva, could, however, not be employed uniformly over all the countries (Comber and Keeves,
1973). Therefore, to the extent that the categorization has been consistent within the countries,
gomparisons can be made between various levels of the system in terms of the social structure of

enrollment. The high proportion of fathers with professional and clerical occupations in the LDC's

\ 18
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Table 3

Family Background (in per cent) in Terms of Father's Occupation
of Students at Various Levels of the qucational System in
v Chile, India, Iran, and Thailand

Occupational Chile India Jran . Thailand
Category Age Age Age * Age “
: 10 14 pre-~ 10 14 pre- 10 14 pre- 10 14 pre-
univ. univ. univ. univ.

Professionals z;nd -
Managerial 4 8 19 & 10 16 20 20 24 3 3 9

Clerical ’ 19 21 34 2 22 27 |19 20 19 30 33 4
Skilled manual 30 27 17 52 452 43 | 46 46 42 45 46 53 ’
Semi~skilled and . ’
Unskilled-manual - 33 28 8 6. 35 7 6 8 1§ 8 ) 3
Unclassified 116 22 | 10 13 9 | 8 10 7 6 8 2

Total ~ 100 100 100 100°

1

indicate that those children who on the whole enter school are a socially select group. This seemns
to be the case, for 1nstance, in Iran. This also explains why in Iran the social composition of the
pre-university students does not differ very much from the one at the primary level. The most
marked social selection takes place in Chile, which differs from the other three LDC's in tes s of
the size o_f‘ thve non-primaty sectot of ;he economy. The p§x'ceﬁtage of the upper stratus increasus
from 4 to 19 when one moves from tlie 10-year-old to the pre-university level, at the same time
the number of semi- or unskilled workers decreases from 33 to 8 per cent,

Evidently, when an evaluation is made of the standard of_tile elite students one has tu tuke
{ni& consideration wha{t proportion of the ;el,evant age-group we are looking at. It is pointless tu

limit the comparison to the mean performance at that level, simply because we are dealing with o

" highly variable portior of the age-group. An;long the IEA countries it varied in 1970 all the way

O

L

from 75 per’'cent in the United States todess than 10 per cent in Iran. Therefore, it would be not
only more ‘'fair', but also more informative to E:ompar’z equal proportions of the age-groups. This
has been done in Table 4, where we present the means for the entire samples at the pre-university
level and the means for the top 9.5 and 1 per cent of the entire age-group. The comparison
between countries in terms of total Science test score is based on the assuom'piior; that those who at
this age level are not ir school would not have scored in any of the three top categories had they
betu accessible for testing. Thei'e are indications that in the industri’alized countt ies the means
arrived at in the top groups would not hdve been significantly affected. This is even more valid [ur
the LDC's, . i '

vy
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Table 4
» ',‘, &
Means and Standard Deviations for Science Test Score
For Total Pre-University Sample and Equivalent Pro-
portions of the Relevant Age Group

)
Per Cent of Full Sample Top 9 Top 5 Top 1 *
Age Group in. M SD  per cent per cent per cent
School , M M M
Grand Total Score
for Industrialized .- .. T
Countries 30 22.0 10.6 32.3 37.1 45.9
\ Chile 16 9.3 6.3 13,6 2 16.8 23.5
.India “m 14 6.3 6.1 9.5 12.8 20.8
Iran . 9 10.8 5.9 -,10.8 14.8 21.9
-— -——Thafland . . 10 12.5 6.1  13.6 17.4 23,2

t

We notice in Table 4 that the average score fox: the total sample in all the industrj.,a:li;zed
countries is 22.0, which-is more than one standard deviation above the average for the four I.DC's.
If we then look at the top 9 per cent and 5 per cent, we find that the difference becomes exeraenAore
marked. The top 1 per cent of the students in the pre-university year in"the LDC's score at {he
level of the average student in the mdustnahzed countries, As far as Science is-concerned the
selection that has taken place in the LLDC's from the lower to the higher level of the systen dous not '

seem to have considerably increased the 'productivity' at the upper level of the system.

¢ s
. s
i

VI. CONCLUDING REMARKS - . .

It is by no means a coincidencé that international co-operative survey research‘ in education started
with evaluatlon problems Before one can begin to investigate to what extent various types uf factors
account for differences between classrooms, school and entire national systems of forma educatxon,
it is necessary to develop international criteria of evaluation. The consiruction of international tests
that can be used in evaluating both the cognitive and non-cognitive outcomes of instruction is in itself
an important research-accomplishment. But it is only the first step on the way to the ultimate goal
which is to identify the salient factors which account for differences between systems and to explain
why they differ. By means of such research it will be possible to establish international indicutors‘
of the qualitative outcomes of school education. One would thereby alsgo be alée to inform plauners '

and policy-makers about what indicators are worthwhile to mampulate in terms of policy action.

<0
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Closely related to this is the problem of how the 'productivity' of a national system of
school education should be assessed. Too long have we tended to evaluate the outcomes in terms

of the number of individuals who are enrolied at a particular stage in the system or in terms of how

many years they have completed and not by thé competence they have achieved. A certain amount
- of schooling in terms of number of years or a particular certificate can by no means ke regarded as
comparable quantities from one system to another. Furthermore, it is not satisfactory, when
evaluézting its quality, to limit oneself to the end-products of a system. One has also to consider its
power to take care of and impart competehc:e in all students who enter the system. Since attrition,
particularly in terms of drop-outs, in many systems is very high, one basic question that needs to
. be ans;véred in evaluating a system is: IHow many students are bx:ought how far?
e As far as the evaluation of national systems of education in the LDC's is concerned, the
IEA regearch has brought about tile accumulation of strategies and techniques which can begin to be
utilized routinely. Methods of analyzing national curricula in terms of the goals which are tu bu
achieved have been developed. Similarly, techniques have been devised by means uf/ \\hic.h stiu-
ments can be constructed to measure these goals. Procedures for drawing probability samples
from target populations under consideration have been developed. Routines f(.JI‘ data c&;llect£011 i
thf_'scl]ools hav; beg:n tried out’in a wide variety of contexts. Finally, experiences have been gainud
iy/\data procéssiqg that lend themselves-to nation-wide evaluation surveys.

The 1EA internaticnal head_quarters, as well as the National Centers, have over the last
ten years buiit up a considerable amount of collective cor:npetence with regard to the conueptualization
of research problems connected"‘with evaluation, the techniques employled, and the different wodes
of feedback to policy~makers in the countries concerned. The co-operative machiner, thiat Lias Leen
built up could be utilized to pr6v1de training programs for students from regions of the world where
particular st.rength.s and cumpetencies in evaluat.ion are still developing. Trom the INA international
nelwox'l} it would be relatively sitnple to set up task forces to work with centers in L.DC's. Such

forces could co-operate with local researchers on designing evaluation surveys.
»
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OCCASIONAL PAPER No, 37 highlights some of the main conclusions
from the Six-Subject Survey conducted by the International Association
for the Evaluation of Educational Achievements (IEA). It sets out the
aims of conducting such multi~-national comparisons and discusses the
futuré of evaluating national systems of education, with particular
reference to developing cotntries.
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