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SECOND STUDY OF lks\K-THEMATICS:
BULLETIN NO. 3

The Mathematics StucIV Bulletin series of the International Association for the Evaluation
of Education Achievement (1EA) is intended to serve a number of purposes:

1. To consolidate the decisions of the International Mathematics ComMittee
2. To provide a historical record of the development of the project.
3. To provide working ins4rructions for National Centers and National Mathematics

Committee members.

Although the bulletins are written priinarily for use within the framework of lEA countries\
and_comrnittees, they may at times be found useful for general informational purposes.

Two previous Mathemalics Study bulletins have already been published. Bulletin No. 1,published in October 1976, described the background And evolution of the Second lEA
Mathematics Study, the issues to be addressed, and the procedures proposed tp addressthose issues, and outlined a tentative timetable for th udy:

Bulletin No. 2, published in September 1977, reporte on developments concerhing the
Study, including funding and organizational details, disc ed activitiesof the International
Mathematics Committee', prdvided an international gri umrnarizing responses fromcountries about their mathematics curriCula, and P ented an updated timetableMor theProject.

This bulletin elaborates upon the/design for th tudy, provides a detailed timetable, and
summarizes sampling andinstrum en t specifications:-Itis-in-tentled that-thisdouument.c oritain r-sufficient information for National Centers to prepare proposals and proceed with other
arrangements preparatory to participation in the Study.

I. [EA COUNCIL MEETING

-the 19th Session of the IEA Council was convened in Tokyo, Japan', January 23-27, 191,under the auspices of the japanese National Institute for Educational Research. This meeting- provided the first ,opportunity for members of the 4nternation9I Mathematics Committee tointeract personally with representatives from countries planning to participate in the Study.
The International Mathematics Committee expresses its gratitutie to Pr essor Masunori
Hiratsuka, Director General of'the National Institute for EducatIonal Researc and to the staffof the Institute for contributing to the costs of bringing the lnternation I MathematicsCommittee to this important meeting, and,for their hospitality' during the Committee's stay inTokyo.

II. FORMATION OF MATHEMATICS PROJECT COUNCIL.
bn January 27, 1978, imm9diatelyisubsequent to' the 1E4 Co-unci I Meeting in Tokyo, anorganizational meeting of the Mathematics Project Council w-aheld, at which time Mr. Roy W.

Phillipps was elected Chairman of the Project CounciL The Mathematics Project COuncil
zonsists of representatives of each institution partiiipatinain the Second Mathematics Study.'A list of current members (one from,each country) is found in Appendix B. Although there is

1
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some uncertainty as to the exact number of countries that wi'H actually tak.eart in the Study,..
approximately twenty are in some stage of planning for participation.

III. LATIN AMERICAN SEMINAR

In May.1978, the government of Venezuela, through FON INVES, a foundation devoted topromoting scientificond technical education, and CENAMEC, the Venezuelan NationalCenter for the ImprIvement of Science Teaching, supported a- conference attended by,representatives of nine Latin ATerican countries Seeking information about the Study. The'conferdnce was endorsed by .CAIEM,. the Inter-American Committee on Mathematicaucation in Latin. America, whose Executive. CommitteeProfessor Luis A. Santalo(Argentina), Professor Ubiratan D'Ambrosio (Brazil), and Dr. Saold Rada (Venezuela)--'attended and took active part in the deliberations of the meeting.
A great deal of enthusiasm for the Mathematics Study was expressed by those attending.

Dr Enrique Gongora, Vice Rector of Universidad Estadel a Distancia in San Jose, Costa Rica,offel'ed the services of his institution as a clearinghouse and translation center (from Englishinto Spanish) for doburnents related to the Study. LiMited support fora follow-up meeting ofthe Caracas Seminar has been offered to the International Mathematics Committee by theOrganization of American States. This meeting, which witt provide further training in variouspreparatory aspects of the Study, will be held at Campinal, Brazil, in mid-February 1g9, inconjunction with the Fifth, Inter-American Conference on Mathematics Education. AqpendixE proyes further details on the Caracas meeting.
A

The International MathematOcs Committee and,the IEA express their atpreciation to Dr.
Vladimir Yackoviev, Executive Secretary of FONINVES, and to Estrella Benaim e Bello,Director ot CENAMEC, for their support .and rd mittee was-In--Caracas, and look forward to concrete steps toward Latin American participation in.the Study.

IV. INTERNATIONAL URR ULUM SYMPCISIUM

As is discussed in detail in pages 13-15, the first phase of the Mathematics Styatytonsists
of an international curriculum analysis. This analysis is now under way. ManY countries have ,already provided, through questionnaires in Working Papers I and VI, initial data to be utilizedin the analysis. These responses, together with information soon to be sought about otheraspects 9f tte curriculum, will serve as a basis for discussio-n and deliberation at an
international symposium on the mathematics curriculum to be held, it is hoped, at the Institute
for Mathematical Didactics, Bielefeld University, Federal Republic of Germany, in mid-1979.
Profenor Hans G. Steiner has graciously agreed to coordinate the meeting. Funding for the
meeting (travel and per diem expenses) appears likely to be forthcoming from within theFederal Republic'of Germany.

V. MEETINGS OFTHE INTERNATIONAL MATHEMATICS COMMITTEE (IMC)
The IMC has met on four occasions since the publication of Bulletin 2 in September 1977.

Only two sessions, howevtr, weu3 dedicated wholly to woyk of the IMC, those at Kentucky and
Illinois. On all but one qf these occasions, the full committee (for names, see Appendix C) has
been in attendance. Unfortunatety, due to scheduling difficulties, Dr. Sven Hilding iSweden)
was unable to attend the Caricas meeting.

Dr. Hans Steiner resigned from the committee in late 1977, but continues to work With
IMC.on curriculum analysis.

2
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N vember 14-18, 19771 Lexington, Kentucky, USA
This meeting, hosted by the University Of Kentucky, was devotad to the following tasks:

Editin,g draft collections of e e items for interhational pilot testing.2. Revi<wing results of attit de in United States and oreparitig scafes forinte national pilot testing.
43. Presenting a symposium on minimal mathematical competencies for the Universityof Kentucky community.

4. Plannirig for working sessions at the Tokyo meeting in January 1978.

January 23-27, 1978, Tokyo, Japan

The IMC met Only briefly as a committee at the Tokyo meeting. However, it met for fivedays with the entire assemblage, or with small working groups, on various aspaPts of theStudy. Important outcomes ,pf the Tokyo meeting included:
1 Overview of ttf Ourposes and design of the Study.
2. Revision of the timetable for the Study as reflected in Appendix A of thiS document.3. Detailed consideratiA of cognitive instrument development.
4. Critique of the classroom processes instrument._
5. Outline of sampling specifications.
6. Initial consideration of data processing matters, including a disc on of thelocatiori of .the international fiata processing unit.

May 8-11, 1978, Caracas, Venezuela
# Although the days were committed to the seminar (see III above), three evenings weredevoteif to other 1MC matters, including:

i. Adaptation of the time schedule for the Study in light of decisions made at Tokyo.2. Development of specifications for the cognitive instruments.
3, Review of the contents of the probosal for international funding (delivered in draftform in late .May 1978 to all members of the Mathematics Study Council).
4. Outline of plans for the intetnational Curriculum Symposium (see IV above).

woo

August 21-25, 1918, Urbana, 'Illinois, USA
Key outcomes of this meeting included the following:
1. Modification of internationargrids on the basis of additional responses' received from, national centers. These revised .grids appear on pages 4-7 below.
2. Planning for the final round a .vt testing of cognitive and affective items for bothpopulaticsk This is to be held in o tober-November 1978.
3. Review of work on classroom processes done by groups at the.University of Georgia

(USA) and in New Zealand, A draft was sent to countries for coMment in November
1978.

4'

4. Discussion of plans for the International Curriculum Symposium scheduled forpielefeld, Federal Republic of Germany, in August 1179.
5. Planning for the conference on methodological aspebts of the Study, scheduled forFebruary 1979 at Michigan State University.

414
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TABLE 1

Population A: Importance For Instrument Construction
Of Coritent Topics And Behavioral Categories

Content Topics

000 Arithmetic

001 Natural numbers and whole numbers

002 Common fractions

003 Decimal 'fractions

004 Ratio, proportion, percentage
005 Number theory
006 Powers and exponents

007 Other numeration systems

008 Square roots

-Dimensat- ariatysis

100 Algeb.ra

1 01 Integers

1 02 Rationals

103 Integer exponeats

1 04 Formulas and algebraic expressions

105 Polynomials and rational expressions

1 06 Equations and inequations (linear only)
1 07 Relations and fvnclions

108 Systems of.linear equations

1 09 F inite system§

11-0 Finite sets

111 Flowcharts.and programming

112 'Real nUmbers

a The following rating scale has been used:- V

for some countries. A dash (-) indicates fhat

Behavioral Categoriesa

_11Computation
Comprehension

Application
Analysis

V

V

V. V
V

I

Is

V

f-

Is

kr4ry impo-rtant; I - important: Is - important
the topic was not consideredimportant enough

to warrant trial items being found or constructed.



TABLE 1., (Continued)

Behavioral Categories

CoMputation

Comprehension

Appliiation
Content Topics

Analysis

1.
200 Geometry

4201 Classification of plane figures
1 V I

202 Rroperties of plane figures . , 1 V I
,e.,203 Congruence of plane figures

-.4 * 1

204- Similarity of plane figure I I, 1

WI205 Geometric constructions : .... Is Is

206 Pythaporean triangles - Is Is
207 Coordinates .

I 1 Is
208 Simple-deductions

Is I

209 Informal transformations in geometry' I I

11 210 Relationships between lines and'planes in space

------------2-11--Sotich. (symmetry properties) .

212 Spatial visualization and representation .

213 Orientation. (spatial)

214 Decomposition Of figures

300 Probability and statistics

301 Data collection

,302 Organization of data

303 Representtation of data

304 Interpretation of data (Mean, median, mode
305 Combinatorics .

306 Gutcomes, 4`mple Spates and events . .

307 Counting of sets, P(AnB), P(AuB), independent
events ...... . . ... .

308 Mutually exclusive events

309 Comppmentary events
.4*

"
a_

^

400 Measurement

401 Standard units of miasure . .. V V,
402 Estimation I 1

....

.
10403 Approximation ,

_ . I I I,
404 Determination of measures: areas, unies, etc. . V ' V I

1



TABLE 2

, Population B: Importance For Instrument Construction
Of Content Topics And Behavioral Categories

Behavioral Categoriesa

Computation
prehension

pplication
AnalysisContentVopics

Sets, relations anct..functions

1.1 Set notation
1.2 Set operations (eg. union, inclusion)
1.3 Relations

1.4 Functions 'V V V
1.5 Infinite sets, cardinality and cardinal algebra

fratipnals and reals)

I

.1

#,

2 Wimber systems- -

-2.1 Ctommon laws for number systems

NatUral.numberS

2.3 Ilecimals

14 Real numbers
1

2.5 Complex numbers V L

Algebra

3.1 . Polyno7als (overE)
3.2 Quotient's of polynomials
3.3 Roots and radicals V
3.4 Equations and inequalities

'3.5 Systems of equationsand inequalities
, .

3.6 Matrices . . ,
Is

3.7 Grpups, rings and fields- ..

aThe folIcAking rating kafe has been used: ,V = very important; I = important; is = important
for some cOuntries. A dash (-) indicat that the tqpic was not considered irnportanLenough
to warrant trial items being found or 6nsructed.

6
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TABLE 2 (Continued) et,

Behavioral Categories

Content Topics. 411

.peometrY

4.1' Euclidean (synthetic) geometry .

4.2 Affine anctprojective geometry in the plane
4,3 Ana ic (coordinate) geometry in thep1e
4.4 Three-dim sional coordinate geometry .

4.5 Vector methods
4.6 Trigonometry
4.7 Finite geometries

4.8 Elements of -topdlogy

'Computation
Comprehension

Applicatiop
AnalysisI:

V

Analytis

5.1 Elementary functions V V V
5.2 Properties of functions V V V
5.3 Limits and continuity
5.4 Differentiation . .... I.
5.5 Applications of the derivative. V V: V
5.6 Integration V V V
5.7 Techniques of integration V . V
5.8 Applicatiocis' of integration V Nit-,
5.9 Differential equations

Is Is Is
5.10 Sequences and series of functions

Probability and statistits

6.1 Probability
1 6.2 Statistics

63 Distribiltions
6.4 Statistical inference
6.5 Bivariate.statistics

Is

qa.

Fir*e mathematics

7.1 Combinatorics 1

8 Compter science Is Is

9 Logic . .. ...
7



VI, INFORMATION BROPSUAES
. .'

Two brOchures have been produced by lEAlhat m4y-ribé of inteféèf to personi Seekirig
information on various aspects of the work of the Association.

-

IEA Act Mhos

This document, prepared by Professor NeVille Postlethwaite, Chaifmln of !EA, contains
a description # IEA, summaries of past IBA projects, overviews of currept lEA,peojeCts
(including the Second International Mathematic's Study), nd information con6erning
participating institutions from each codntry, Copies of tIrrikbrciviareo*AY btobtained froM:

Dr. T. Neville POstlethwaite
Depahrnent of Comparative EduCation
Univrsiaty of Hamburg
oeaanstrasse 19
2000 Hamburg
Federal Republic of Germany

The Second International Mathematics Study

This brochure describes in nontechnical terms the puposes and plans for the Study.
booklet has been prdpared particularly for use in presenting togovernrhents or other agencies
seeking support itor tile Study. Such support might include authorization for access to
scp.cols, collectiorith-epublication of res-ults, and Other national costs of participating in the
Study: Copies of this brochure may be obtained from:

Mr. Roy W. Phillipps, Chairman
Mathematics Project Council
Private Bag
Department of Education.
Wellington', New Zealand

VII. POPULATIONS

Two major concerns have guided the identificatiop.9f_populations to be included in the
Mathematics Study; First, for counlries that participated in the First Study, it should be
possible to make comparisoris_on selected measures with comparable groups'in the Second
Study. Fbrthermore, since the classroom is the focds of the SecOnd Study, the populations are
defined by class or grade in sChool.

POPULATION A-All Sttidents in the grade level where the majority has attained the age
of 13.00-13.11 by the middle Of the school year.

This defisition is very similar to that.used in the first survey for the Population lb. If any
doubt arises in a country as to which is the appropriate grade, preference should be given to
thp grade level tested as Population lb in 1964"(for countries that took part in the First Study)
.and the grade level at wNch the tests are conidered to be most appropriate. In each such
case, the decision will 'be referee y-the International Mathematics Committee. Such
situations should arise only whe7fhe age group is evenly spread over moretthan one grade.

POPULATION e-TAII siudents who are in the normally, accepted termircal grade of the
secondary education system and who are studying mathematics as a substantial part
(approximately five hours per week) ,of their academic program.

8
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. Tois aefinitk)n, is broader than that .1.sed n the First Study, which refefred to
"preuniversity" courses A country that took part in the First Study.strould. however., tyave no-gieat diffiebity Th dentifying.the equivaleof First, Study population as a subset of the new
definition. In all cases, a country's definition will be refereed by therInternaal'Mather#iatiq
Committee.

VIII. PURROSES AND DESIGN OF THE MATHEMATICS STUDY

Why Devote a Study to Mathematics?

Throughpu't the world, the study of matherlAtics ocGupies a central place in tqe primary
an secondary school curriculum. It is estimatedfthat in most school systems in the wOrld at

ast one-fifth of student fime is devoted to mathematics. Onlji mother tongue, reading, and
literature are given as rnuCh time.

The importance of mathematics in the school curriculum reflects accurately the vital role
played by mathematics in contemporary sociely. At the most basic level, knOwledge of
'mathematics is essential in the conduct of everyday living. More advancytrmathematical
concepts and techniques are indispensable tools in commerce, engineering, and the natural
and social sciences. Thus, from the individual student's point of view, the learning at
Athematics in schools 'represents, first7a basic preparation for adult Ilfe.and, secondwan
entrEj'e inro a vast array of career choices: From' the societal perspective mathematical
competence-is essential for the preparation of an informed citizenly and netessary to ensyre
the opntinued production of the highly skilled personnel required by-Industry, technology,
and science, without whom a nation in the modern morld is sev&ely handicappedIf not
hopelessly crippled.

yo d'these purely practical considerations, it is gener4lly belieyed that mathematics'
provi es an exemplar of precise, abstract, and elegant thought! And wtiereasthe generalized
effects of mathematical studies-on a audent's oVerall intellectual development are difficult to
analYze, let alone measure, there.does aQpear to be a universal consensus that the.study of
mathematics helps to broaden arid hone one's intellectual capabilities.

In' view of the imporiance of mathematics in society and in the schools, it is essential that-
mathematics teaChing and learning recefiie continued arid sustained scrutiny. The purpose of
the .Second International Mathematics Study is to cpmpare and. contrast the varieties of
curricula, instrutliónal practices, and student outcomes (both attitudinal and cognitive) in'an
international context. By portraying each country's school mathematics programs and
attainmentsagainst a cross-national backdrop, it is expected that each individual co.unity will
be.afforded the opportunity to understand better the relative strengths and stior4comings of its
own endeavor's in mathematics education:

Mathematics In an International Study. The first of the International Association for the'
. Evaluation of Educational Achievement (lEA) studies was Mathematics. The mathematics
achievement, interests, and attitudes of students were studied at ages 13, 16, and
approxiMately 18 in each of twelvd nations. The data from students, teachers,and schools
were collected in 1964, thus preceding the large-scale implementation of new curricula tn
mathematics in many countries.

Sioce the early 1960s, many countries have invested great resoeirces in the developmerd
of new mathematics curricula, hew instructional methods and materials, and preservice and
inservice training of mathematics teachers. Probably no other part of the school curriculum
has had the work, resources, and changes as mathematics has had during this period of time.,

4
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,Since IEA collected aseline data on mathematics in/1964, the§e data can be-useful in
( determining t effectS of ome of the many changes that,too.k place in t intervening decade

/ and a half in s e of the ountries. In view of the changes that have curred, what are the
student outcom s in ter s of attitude and 'achievement? Have stud nts developed greater

, interests in, and more p sitive attitudes toward mathematics? qa Students )flow learn
mathematids to-a- 'higher ognitive level? Do stud nts develop greater intertS and more
positive attitudes tord athernatics? How do,stud nts today compare witkstudents fifteen
yea-rs ago on these criter

The SAond Mathem tits SlUdy will also profit from the experienFe gain by IEA in
doing far.ge-scale studies veKtbe past decade and a half. This experience indludes work (n
data collection, file buildin and:instrument Construction; it also includes repOrting the study
tp.---ttri7Many- communale elf Interest, sUch as poliCym'akei's, researchers, cUrriculum
devefopers, teacher educairs, and classroom feachers.

Implications and Coniequences of the Ma,thematics Study for Countries. Perhaps the
most important con,sequende of the Mathematrcs Study (as was true of all the previous lEA
studies) is the ttxtent to whiCh teacher's, scho'of administrators,supervisors, teacher trainers,
and educational' research Specialists come to view mathematics education'against an
international view,Of fhestiblect. As each coucitry prepares,a national report On the results of
the Study, in light of the international findings, all concerned with education shottfd find an
important new framework for yi wing the nation's schools, students, and teachers, with a,i CVspecial focus On mathematics 0

)
ucation.

As is discussed in delail in a later sectio ,.the first component of the Study consists of an
internatibriar carricurum arialysis, whi will portray the intended objectives and -

'methodologies for rnathematics.teaching anci learning in the participating countries. The
second component of the Study, called 'the "classroom process' phase, seeks lo describe
instructional practiCes used by Me teacher in the classroom.- In the third component of the
Study: stuffenfattitudes and achievement are examined in light of Curricular emphases and

.classroom practice,

The comparison wipin each country of the riculurn as plannectand the curriculum as
actually taught in thp c6ssroom should shed r1ew light on the relations_ between curriculum
specification and instruction. It is ,to be expected that the degrep of the fit between the
curriculum as planned and as actually taught may be .useful for _curriculum makers and
teachers as they attempt to understand and interpret the student outcomes for their own
countries.

It is to be hoped that preparation for the Mathematics Study in eacn country will include
educational planners, researchers, mathematics educators, and teachers'who can contribute
to the planning 04.f the specific _questions and special features of the Study as it relates to the
particular needs of their country. In the past, it has been just such planning that has enabled
each coUntry to determine which additional features should be included in the Internatiinal
Study 'in order to enable the national group to ansWer its most tmsic q0estions aboilt its
mathematics education in its own country.

IEA, by its history and affiliations, is well placed to organize and conduct such a stUdy. It
has learned much over the past fifteen 'years about the art and science of international
reserch. Areas 'such as sampling (both what to do and hol, to .do it); data collection,
processing, and analysis; repOrting; and dissemination have all advanced since the first round
of IEA studies, and fortunately there has been rather t areful documentation for the benefit of
sObseduent irivestigators. Furtfiermore, cohsiderable training activities have accompanied all

10 17
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lEA dcvestigations, and personnel are now available in 'the various countries.to promote thework of IEA and help Iraqi' new personnel asethe Second StUsiy gets 4.inder way.

The Second 4nternational Mathematics Study as a C&perative international .Project.The principle behind the Second-Mathematics Study follows the general principle of all IEAstudies, and it is a principle that makes these studies unique ir2 educational research. Uniike
researCh conducted by persons from one country looking at a number of other countries, anlEA research project' is'a cooperative venture. The cooperation.begins with the joint decisionsof the national committees to undertake the Study. Then, an internaponal specialist
committee is formed to, develop.4he major purposes of the Study,, its c,ntral questions, itsdesign, and the various tests and questionnaires. At the same time, each.participating country
through its national center creates its own spepalist committee. The international andnational committees interict until a common ,under.standing is reached and the akentral
qUestions, instrumentg, and procedures are determined.

Each national committee is free to adi4 national options to the central core, so that it can
address specific issues of national concern. In some cases, these may 'be questionnaires or
tests pertinent to a particular country's needs. In others, observations may be included to

lupplement the itata provided by the tests. Each country abides by the common decisions,
lowever, just as each country agrees both to a timetable and to internationally agreed upon
procedures for sampiittg studerals, teachers, and schools. The common core exists as a Oasis
for comparisons across Countries, .

Finalty,n all countried cooperate in'an international report prepared by the international
cornmittee, and each country is encouraged to undertake a national report. It is the series of
*national reports, in which, each country analyzes and interprets its own strengths and
weaknesses in the teachint'of mathematics against an international backdrop, that provides
the greatest value of an lEA Study to each participating country. In the past, these reports have
led to curriculum reform, to reform of the examination system, or to new directions in teacher
.education. .

Unlike most international studies, an IEAsludy offers a country a chance to participate
as full member in a research-partnership with other countries. The individual countries bear
their own internal cosIs of d'evelopment, administration,,and analysis, as well as the travel
costs of their representatives-to international meetings. The international costs are supported
iAternationatly. All coLintries share in the labor; each country.reaps its, own reward of
knowledge about itself.

Distinctive Features ofthe Second international Study. The Second Mathematics Studyis _more than a survey; it iS a research,-project that proposes to conduct an intensive
investigation composed of three components: curriculum analysis, classroom process, and
student outcom-es. Through 'the curriculum analysis, it' is expected that a context can be
constructed in which true_ data from subsequent questionnaires and examinations can be
interpreted. The focus upon the classroom, and what teachers do when they teach
mathematics, is ,eXpected to help better understand and interpret the attitude and
achievement data to be collected.

Countries are urged to devise subinvestigations to pursue lines of inquiry that have
emerged or to elaborate upoh the international design of the Study. An example of the former
might be a detailed _study of clusters of Classrooms that emerge from the analyses as "high
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growth.' on a Problem-solving sda'le. An exa'mple of the latter type of'invest4ation might be the
condxictin'g of case 'studs to vahdate data provided r self -reporting sections of the
blassroar.n process'es inst'ri.1mfent. e:

,Finally, in this study great iMporta-nce is. attached to the slibiect-matter -dimension.
Issues '.iave been identified that reflect cross-national concerns of mathematicians and
mathematics educators. Countries, in turn, are encouraged to appoint natiopal mathematics
bommittees that are in tune with their own issues.in mathematics education and to have on
their.cornmittees persons whO genuinely refle4t,spe concerns of the classroom teacher, the

'mathematics edUcator at the university level (techer edueatof, curriculum dev.eloper, and
researcher), and the professional mathematician. The follOwing 'sections of this bulletin..
which delineate the purposes and destln, are intended to exhibit thecentrality of mathematics'
leaching and learning in the Second internalional Study of Mat ematics.

^

Background I . f
.

A decade and a half aq in 1964, the International Association for the Evalua ion of
Educational AcHieverrient ( ;EA) conducted a survey of mathematics achievemen't in the
schools of twelve countries (Hus6n,',1967). Thisprotectyvas the first.of its kind in iRternational
education, °involving a dozen national reseprch institutes, several different languages,
th.ousands of teachers, and a total of sofne 130,000 stu ents. In that pioneering Study, the
primary aim was to examine differences afriong vario chool systems and'how these
differences relate to theachievement, intereSts,.and attitudes of Stu'clents (Husen, 1967; Vol. I;
p ,28). Far several reasons; rnatiematics-was chosen as the-subj-act-area tb-be inVeStigated.
The curriculum reform movement, epitomized perh'aps by the "New Mathematics,'' had begun
to have an impact in niany countries, stimulating activity in curriculum research and
development in the area of mathenliatics. At that tilne, most pártieip4tingi-countries were
cancer d -with the improvempfit pf scientific and technical education and\ hence, were
greatl interested in the status Of rnathematic. teaching .and learning in .the schools.
Fur ermore, since mathematics was viewed mort'than other school subjects as a "universal
language,- it was believed that itsOse.would minimize problems of translation and adaptation
in the various countries .(Husen,11967, Vol. I, pp. 33-34).

The first ihte`inational ma ematics survey Was of more interest to the community of
international and comparative ducators than to mithematics educators. A special issue of
the. Jau.rnal for Research iv athernatics Education (Vol. .2, March 1971), however, .was
devoted to reviews and critiq es of the survey. Some attention was paid to the survey by the
press, but the fbcus was on thie project as an "international contest," in which some countrieS
were quite naturally dubbecV "winners" and others "losers."

Subsequent to theema7/hematies survey, lEA examined six other school subjects in some
twenty-three nations in th0 time period 1966-1973_ Reports on findings in each of the subject:
areas have been pubtish)ed, and two summary volurnes .are particularly useful to those
interested in the ''Six Sub ect Survey" as a whole rather-than in findings in particular cu ricular
area's. The volume by Pe ker:(1975) provides a-clear description of.the technical aspe s of the
survey, and the *work b.y Walker (1976) provides a comprehensive summary of t e entire
project iii nontechnic41. form. Two recent criti:ques of the lEA surveys have entified
important problem "areas in the previous suryeys and have added tb_the collective wiseham
generated by IEA in.fle iniernational education arena (Colerna )i , 1975, Freu enthal, 1975).
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Problem

The Second International Vathematics Study will examine the teaching aktl. learning ofmathem\atics in schools. That is to say, there will be an analysis of the mathematics curriculumin order to ascertain ,the curritular emphases that tire determined by official educationalbodies in each country There will be a survey of instructional practices at theclassroom levelas these curriCular goals are implemented by the teacher. Finally, there will be a study ofstudent outcomesattitudes toward mathematics and achievement in Mathematicsin light-of the nd teaching practices. The following model illustrates a conceptualizationof the StudY.

A

INTENDED
CURRICULUM

IMPLEMENt ED
CURRICULUM

Figure 1. Conceptualization of Mathematics Study.

This Model illustrates a link between offieiarsyllabi (A) as Pet by ministries of education
or other educational agencies! Textbooks and other instructionalynaterial are devised, basedon tne of.ficial statements as to what (and how) mathematics is.to be taught in the 'schools.-these iristructional '.rnatënals are used to a greater or lesser extent by teachers, as theeducational goals are actu.ally implemented in day-to-day. instruction (B). Finally, studentoutcomes are me4sur'ed (C). One important class of infbrmation to be provided by the Study iS'an examination of the dedree of congruence or match, between the various components ofthe model. To what extent do textbooks and examinations reflect the intended educationalgoals of the ministries of 'education? Such ipformation will be provided as part of thecurriculum analysis. To what extent does the curriculum as implemented in the classroom
reflect the curricular emphasis intended by the ministries? This information is containeclin the"opPorturrity-to-learn" data gathered in the classroon prdcesses component of the Study.

. Finally, student outcomes can be analyzed in light of curricular emphases and opportunity:to-Aearn measures.

STUDENT
OUTCOMES

The Mathematics Curriculum(

The survey and analysis of the.mathematics curriculum will be-conducted in order todetermine what mathematics is beind taught, the relative importance attached to the various
content areas and behavioral levels involved, and how different mathematical emPhases (suchas theoretical as compared to applied points of view) are reflected in the curriculum. TheStudy will 'attempt to obtain information on how the intended curriculumas reflected incourses of study, department of education statements of objectives, national or regional
examinations. textbooks, and so forthcompares with the actual, or realized, curriculumasreflected by teacher and student reports on amounts of time spent on various topics
(opportunity-to-learn) and .lassroom actidties. The following three issues elaborate uponotir investigation of the mathematics curriculum.

, IThe Nature of the. Curriculum. Curricula differ in various countries for many reasons.While some countries may have imported new curricula virtually en bloc, particularly during
the reform Mevement of the 1960s, other countries invested large amounts of time and energyin devising their own syllabi, courses of study, and textbooks What is the end result, after
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4
nearly a generation of this activity, both in terms of the objectives and conterit of the
curriculum and thefetudent outcomes (both cognitive and ffective)?

._

As a first step ir .finding answers to these ou stions, eact country will beasked not onr, ,

about the status of the curriculum today, but for 4ssessmentof how the curriculum came tobe what it is the various factors that came into play to pro,duce the present objectives, subject
matter emphases. pedagogical practices, and evaluative proteduree

The Role of .Matteinitical Applidations. To what exterit does the curriculum reflect the .

. use ofmathematics in such fields as physics-, biology, economirs, and political science7-In our
increasingly technological society,-.the imporlance, of mathematics in providind techmiques
fur anat.yzing and so±.2.2.pq problems- in. e. variety ot areas is increasing. The Second
MatherrAcs Study wiH attempt to (*termine the extent to which- different coOntries

,

empriasize the applied aspeetsof mattreftiatics in the curriculum and in classroom instruction
.

f-or example, applications of mathematics can be illuminated by organizing the curriculum .

around brOad interdisciplinary thern4s in which mathematics emerges incidentally. Or, the
mathematics curnculum midht be developed in accordance with accepted beliefs about the
scope and sequence of the subject matter. Other-fields of study, such as science or social
studies, might be integrated with .Mathematics in order to illustrate its use in those fields.

It is likely that practices vary greatly acrOss countries in the emphasis plaoed on uses of
mathematics. In some countfies, the influence of "pure" or "theoretical" mathematics may be
greal The textbooks may fOcus on Mathematics as aself-contained body of knowledge, with
little reference to its usefulness or applieelion in-the l'eal. world. Other countries may promOte
a study of mathematics that emerges from the child's experience and inclqdes extensive
classroom% activity involving experirnenting, exploring, and collecting and analyzing data.

Should differences in curricular approaches be f9und, it ie of interetoatteMpt to relate
they to such piipil outcomes as interest, attitude, -understarolding, and problem-solving
capabilities.

Minimtl Mathematical Competence.* In theWake of the curriculum reform movement of
the 1960s, there is great interest in many countries in the competence .of students who are
prc)ducts 'of theSe new curriculums. To what extent are today's students able to deal with
mathematical tasks required to function.effectively in our technologital society? As Feynas
noted (1.976, pp. 333-336), the expression "mathematical competence" has rannYmeanings,
To som.e, dismayed by reported declines in achievement teaLscores, "mathematical
competence" may imply a convnand of the arithmetic skills'eesential for survival in .daily life
and occupation in business or skilled trades. TO others, "mathematical competence" Means.
minimal levels of performance required at various levels of vhooling. In certain countries, this'
issue is taking on grand dirnensions, and is manifesting itW both in-tesnands from parents'
groups for a "return to the basics" (reading, writing, and arithrieticYand for the necessity of
paSsing tests of minimal skills before high school graduation diploMas are granted.

10
.1n the 'Second Mathematics Study, countries will be asked to provide statementnon

minimal rhathernatiCal competence, together with sample examinations or test items of
minimal çompetencies. If . statements on mathematical competence do not exist, the
individuals responding will be encouraged to provide their own views as to what is meant by
mjnimal competence in their countries and to provide examples, perhaps in anecdotal form, of
mathematical "literacy."

-N
'mud, of the discussion here is based upon the remit of the Working Group on Minimal Mathematical CornpiMence,
which took place at the meeting of the U.S. National Advisory Panel of the Second International Mathematics Study.
Urbana. Illinois, USA, January 19184.,_ i
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Among the lEA countries, Vdiffeng socioeconomic-political traditions lead to differingexpectations from mathematics education and differiog approaches to the minimal _'competence issue. A survey and critical synThesis of, national responses tb the following,

.questions should provide extremely useful insight.for each lEA country.
1. At what age and school levels are minimum comptnce le\;els being specified?b2 is competence for "functional literacy" or ':further schooling" or some other criterionthe goal?
3.: Are co"mpetencies defined in broad goal terms or specific performance objectives?4. How 'is a Criterion of coMpetence set?
5. What percent of students currently attain desired -sompetenc,4?6: How is competence attainment measured?
7. What are the decision processes by which minimal competencies are defined? Whois involved:-..the public, mathematicians., teachers, business and Industry? Arecompetency definitions related to carefully assessed career opportunities?
8. What programs are .designed specifically to induce minimal competencies? How-* effective are remedial efforts of this type?
9 What are the perceptions of minimal mathematical competence held- by variousgroups stpdents, teachers, public, etc.? '-

10. How does calculator power affect perceptions of minimal competence?
An end product of this aspect of the curriculum analysis may be a test of minimal

mathematical competence. This test could be administered by countries at whateve.r level isdeemed most appropriate to the countries. For example, some countries May wish to have ameasure of ,rpinimal competence for students at the school-leaving age. Other countries maywish to have 'the measure'from a representative sample of all students in the final year ofsecondary.school.

In summary, the International curriculum analysis Will be conducted in an attempt toanswer questions such as the following:

1. What content and behaviors are viewed as having greatest importance by the variouscountries?
2. What eduCational philosophies, or other rationales, appear to be reflecte'd in theimportance attached to these areas of content and behaviors?.
3. What major developments in curriculum and in curricular emphases have comeabout in-the countries since the First Study in 1963?
4. What forces (influences) have come to bear in bringing about these developments?5. What is the psifion of, each iountry with respect to the issue of minimalcompetence?

Classrooni Pro6tues
Teaching consists of sequences of teacher behaviors designed to bring about intendedoutcomes in students. The Second lEA Mathematics Study is placing major emphasis uponthe dassroorrt.
This emphasis reflects a firm belief in the importance both of teaching ancl theclassroom

in the educational enterprise. There is the desire to knowmore aboutwhat teachers do as they
teach mathematics. This information is important from a descriptive point of view, so that thevarieties (or lack thereof) of instructional strategies can be portrayed, thus expanding
knowledge of the status of,rhathematics instructibn. There is also the hope that some teachingbehaviors will account significantly for variance in student outcomes.



Opportunity-to-Learn. This cdnstruct was devised for use in the First lEA Mathematics
Study as an index of the extent to which t he intended curriculum was, implemented by theteacher in the classroom The _measure has subsequently been refihed and is currently being
piloted for., use in the classroom process questionnaire. It is planned that both teachers and
students will be aslcd questions concerning the extent to which opportunity has been
provided in class to -learn the varioOs topics on 'the cognitive tests.

,Teaching Behavior. Since teaching cortsists of sequencqs of teacher behaviors, those
behaviorg engaged in by teachers as various topics were taught wil1 be'categorized. These
behaviors are of two general kinds: topic-specific and toqc-general.

,Topic-Specific Teaching Behaviors. These behaviors are prig5ged in by teachers as
particular iterns of swbject matter are taught. The follOwing.exam'ples are from.topics at the
Population. A (13 year old) level.
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23



COMMON FRACIIONS
1. Various interpretations of fractions are dePicted on the left below. For each interpreta-tion. (a-k), placiaa check in thCbox by the response that best describes your use of thitinterpretation.

Nib 4. Fractions as quotients:
..

3 massts '3 divided by 4"4
.

.

b. Fractional pasts of a collaction:
-

43 means

I us* .

frequently
-1-------1 Ido

not Ulm
I use
occasionallyr

I do
not use

use
occasionally

use
frequently

c. Fractions as regions: - cl. Fractions as

3 means

ratios:

10
::*

I do I use
occwortally

I I do
. not use

I I us.
frequently

use
frequently ,-. ,

use
occasionally

not us.

ciFractionn as segments:

.

1 means i

L Fractions as

,

operators:

3
4

4
opezatft

I do tuse lu.. I do
not use

I use Ioccasionally frequent'not use occasionally
use

frequently
q. Fractions as repeated addition

of tho unit:

3 i i
4 4 4 4

h. Fractions as docimals:
,. .

I do 1_,_,
not us.

I use I______,'

occasionally .

I use I do 'I use ' 1 I use
frequently not use

.
occasienally frequentli

i. Fractions as

,
points on this number line: Fractions a

this

this

measurements:

container' holis
-4-
3 1

.

or

box waighs 1
.

.

0 3
4

I 2

I do L.. I um, 1. I use ..

frequantlYnot use .,

_

'occasionally
.

xk Fractions as number pa rs:

throe fourths as (3,4)

--

or

this stick is 3 in
4

7 do I use use
freqUantly,

I do III I usa I use
pot use occasionally

... frequontly
not use

_. occasionally

I) 1.7
e..

aN,

4.
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re-

2. Which one(s), if any, of the abovecin terpretations of fractio -do you use most fi-
quently? (Circle)

none a b

3. Whil one(s) if any, of t1).e above interpretations do you use:
* a. only with your brighter students? (Circle)

-none a b c d e

b. only with your slower students? (Circle)

none a b c d e f

4. Of those interpretations thatyou use in teaching fractions, which one(s), if 'any, diyow
students use most frequently in working ezetcises?,(Circle)

air

none e f

S. For those interprtati that you use, indicate Which Of the following are reasons why
...._ you .41cLuse them. (You may chock more than one.)

i. a. Their use is ealphasiied or recemmended in the syllabus.
b They allow the students to associtte meaning with fractional,symbols.
c Other -

6. For those interpretations that you do not use, indicate which of the following' are
reasons why ,you do not pse them. (You May check more than one.)

a Their-use is not emphaeized or recomxnerided in the.iryllabus.
b. The5; confuse ml,students?
e. I do not thihk they are appropriate interpretations of fractions. .
d I do not have tima-to present f6ent all.

Other

S.
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THE PYTHAGOREAN.THEOREN

1. 'Indicate which of the following are techniques thai you in teaching thePythagorean Theorenr. 4,

a. I present my students with S)vaiiety of right triangles and have the measure andrisco0 the lengths of thelegs andlypotensure. The pattern is disc d/end thenIn-alas the theorem ZYses No.
Example: leg leg hypotenuse

3 4 5
9 1 2 15 9 2 ± 122 1S2.

b. USing Cartesian coordinates, '1:\d,evelop the Pythagorean rule by placing aright triangle in standard position and then use the formula for the _distancebetween two points to find the lenith of the hypotenuse.

AB -

a-0)2 + (b-0)2

I us* diagrams like the following to Oros that C2 = a2 + b2 : Yes N9

/ C

d. I give niy students the formula and have them use it in warking examples. Yes No
4

Yes No

e. I us 0 geoboard to establish the relation between the hypotenuse and the twolegs of any right triangle. Yes No -

I emphasize applicatr5Thrls4 tha hagorE!an rule tO real-life situations. Yes No

19
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Gneral Toaching Behaviors..These are behaviors exhibited by the teacher that do not
entail specific mathematical subject matter. During the pilot testing phase of the classroom
processes instrument, it will be determined whether theseveneral teaching behaviors appear
to vary across mathematical topics. ExaMples of general teaching behaviors' are as follows:

PATTERNS QF CLASSROOM ORGANIFATION

9
Never'or
Seldom Occasionally Frequently

a. All students in the class work on
the sam topics at the same pace.

.

b. Students are grouped and each -group
works at its own pace. .

ct sEadh student learns ind works at
his/her own pace using hislher own
individual materia

..

,

'USE OF INSTRUCTIONAL MATERIALS-

, .

Never or
Seldom

.

Occasionally Frequently
a. Manipulatives (models, weights, ,

sticks, rods, etc.) , r
,b,.. Gaines or puzzles
c. FilMs or filmstrips .

d. Television or radio
fl. Computer facilities
.f. School library

,
,

g. Community facilities specify)
h. Other (specify)

-
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Student Outcomes
- The .final component of the Study wiH focus upon the end products .of the educational

enterprisewhat students gre.like, in terms of attitudes and achieverrient, in view of the
curriculum and instructional practices. Interest will reside in finding answers to such
questions as: "What level "of achievement haS been attained in various categories of thesubject matter of mathematics (number properties, solution of equations; trigonometry, andso forth)?" "What are the profiles of student achievement at various levels of cognitive-behavior: computation, comprehension, and Problem solving?" "What' differences inachievement arid attitudes of these populations compare with those of similar groups fifteen
years ago?" And, "to what extent does pupil growth occur on these dimensions ofachievement and growth?"

Proc ure
4

Each of the three main components of the Mathematics Study requirea its own method of
analYsis, and hence its own design. The curriculum analysis will be performed largely through
exposition, based upon written communications between the Curriculum Analysis GrOup
and the National Mathematics Committee in each country, and culminating in an international,
symposium on the curriculum scheduled for mid-1979 in the Federal Republieof Gerthany.
The classroom process component wiltutilize a longitudinal and correlational methodology.
The profiles of student dutcomes will employ scores rec9nstructed at the country level.

Curriculum Analysis. The following schema will be utilized as a guide in identifying the
aspects of the mathematics curriculum th.at are to receive special.attention inthe analysisand'
are to gUide the deliberatiins at the symposium./ For individual "countries, however,
.adaptations and modifications will be introduced to take into account unique perspectives
'and priorities.

Level fl

Ill

-GOALS CONTENT METHOD EVA.LUATION

Figu e 2. Curricular Elements.

The columns-of 'Hie above matrix provide a working definition of ,the term "curriculum"
(following Griffiths & Howson:1974, p. 156). That is, each country will be asked to provide
statements reflecting national perspebtives on the following:

GOALS or purposes of mathematics education: Such statements may not be explicit,
but are assumed in the formulation of syllabi, in the writing of textbooks, in the
purposes of mathematics instruction, and in evaluative_Rrocedures. These
statements are' expected to include references to emphaseS oh ,levels of cognitive
behavior, from low (computationai Aills and recall of information) to high

Members of the Curriculum Analysis Group are identified in Appendix D
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0

(application and' pro lem solving). References to attitudinal aspects of mathematics
education may aiscbe included in such statementS.

, -
CONTENT of the curridulum: Statements concerning emphases to be placed upon
varibus categories of subject matter.

METHOD: Statements about the pedagogical approaches most likely to be effective
in realizing the goal and content dimensions of tile curriculum.

EVALUATION: Procedures to be employed tb assess the degree to which the goals Of
mathematics education have been attained.

4
The rows of the matrix refer to levels at which the curriculum can be viewed,

Leyel I: Includes educational traditions'In a country, the nature,of schooling, the
intended purposes of secondary education, and the relationship of mathematics to
other subjects in the curriculum. This "high6st level" of the curriculum provides the
context in Which the mathematics curriculum is formulated.

Level II: Here the curriculum is embodied as national syllabj, courses of study,
prescribed textbookS, and other "official" expressions of what,the curriculum shall
be.

Level III: Concerns the level At which. the curriculum is implemented in the
'classroom. That is, this level deals with how the curriculum becomes embodied in
day-to-day instruction.

The curriculum analysis focuses upon level's I and II only. Level 111 will be examined in the
other parts of, the Second Mathematics Study (that 1,5, in the description and analysis of
classroom proeesses and in the examination of student attitudes.and achievement);

Areas for Data -Collection, By considering eac* of the cells 1' through 8, we have a
heuristic foe identifying. the kinds of information 'to be sought and discussed at the
symposium. Sample questions are provided to illustrate .each cell.

Level I (highest level)

1. GOALS: What are the fundamental goaIf mathematicaleducation 'in your country?
2. CONTENT: How is mathematical conten lected and Organized in the curriculum?
3. METHOD What is the relationship between content and metholp'

4. EVALUATION: What is the nature and purpose of examination's?

Level, II (dfficial eilrribodiments of the curriculum)

5. GOALS: What form,ulations of goals of mathematics education are provided in your
syllabi, coUrses of s *sy, etc.? ,

6. CONTENT-. What conten is in the curriculum, syllab etc., how is it organized, iind
how was it selected?

7. METHOD: What pedagog al approaches are prected or suggested ir the
courses? What instructional ethods are implied?

8: EVALUATION: What is the match-intween'the conterft and behavioral dimensions of
Pie examinations and of the syllabi?

'The above framework will provide a basis, for the p pet to be presented by each
participant at the symposium. Wedo expect, however, that a detailed outlinepo be followed in
preparation of the paper will be provided each national icornmittée by February 1979.
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Furthermore, bor those countries that have already submitted data in some of ttie categories.
the Curriculum Analysis Gioup wilt summarize arid s6ndoback io the countries the pertink-mt
data to provide opportunities to vahdate the information that has been gathered:

The international Symposium op the Mathematics Curriculum.* On the basis of the
information received from the national centers, a draft report will be.prepared that summarizes
the Curricular situation in each country. In responae to this statement, as a validating and
communicative mechanism, an international symposium on the curriculum, will be held. The
purposes .of th4Symposium are ,as follows:

1. To receive from a. mathematic* curricukri specialisfin each country participating,in
the Second International Mathematics tudy an authoritative staternent concerning
the mathematics curriculum in that country.

2. To provide Opportunity for eountriea to react to initial drafts of the international
curriculum report, which have been prepared by.the Curriculum Analysia Group at
the liniversity of Illinois.

3. To provide opportunity for the iMC and the Curriculum.Analysis, oup members to
interact firsthand with' the national/curriculum specialists cd ce ning curricular
issues from a cross-national perspective.

4. Ta provide opportynities for the curriculum specialists'to intera'ct'ttah other on
curricular problenis and .issues.

5. To prepare a report on the mathematics curriculum, which will'addr ss from an
international peispective such issues as-.1.4141Xole of mathematical aP(Sh ations, uses
of hand calculators and computers ,in instruction; minimal rathematical
competencies'for effective citizenship.M a technological society;and th nfluences
of tradition, society, and developments viethin mathematics uponthe content of the
curriculum.

Classroom Process InstruMen(ation. In this component of the Study, there is interest
bothin obtaining descriptive information on what teachers do when they teach mathematics,
and in determining whether such teaching behaviors account for variance fri student
outcome's (cognitive and affective).

Undoubtedly, the most direct and reliable data for classroom process would be those
provided by tpined observers in -the classroom. Since this is not feasible in a study of the
magnitude pst pbsed alternatiVe approaches are being deVeloped.

A document that provides details of the classroom processes, conceptualization, and
instnonentation was sent to national centers for comment and suggestions in mid-December
1978. What follows is a condensed, preliminary version-of what is proposed.

Five aspects of classroosn process will be cOnsidereth,

Coverage by Teacher: This measure, called "OVortunity-to-learn," is an index of the
degree to which the announced or envisaged curriculUm (as appears in courses of study or
Syllabi) has actually been taught in the individual classroom.

The Internationit Mathematics Committee expresses 'Its deep appreciation to Professor Dr. Hans G. Steiner
Institute for Mdthematical Didactics, Univ'ersity of Bielefeld, FRG, for his willingness to coordinate Ois meeting.
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The measure is'obtained by asking the classroom teather to rate each of the items on the
L-ognitive test tw responding to this question.

When is the first time that the majority of the shidents in your class were taught the subject..0
matter on which this item is based?

A. Pnor to this sehool year
B. During this school year
C. Has not yet been taught. this Veer
D. Taught in- subsequent yeart
E. Nol in cuniculuiri

Alleceied:Ttme.

How many class periods did you spend on this topic?'(Give number of periods equivalent to
Ahiktotal tinie spent )

Emphasif.

Assume that the number of items on an examination reflects the eniPliasis you have placed on
the topic that the items are testing. If yOu Were putting together a 1C0-itern tast to cover the
work done:this year by alrthe students in your survey (from ynost to least able), how many
question's on this topic (which the item above *testing) wOuld you be wting to include in the
test?

_More .than five
Four or live .
Two or three
One
None

Geneial Teaching Behaviors. I n this compo6entof the questionnaire, there is interest in
obtaining an impresion of the pattern of teaching behaviors exhibited by the tacher in the
.classroom. The set of attivitieS listed is intended to cOyer all the types of activities that are
likely to occiirwith,significant frequency. A sample' quegtion is:

When you tkught this topic to the target class, how much time (in minutes) did.you and the
class spind.on, eiach of the following activities?

A., Lecturing: Teacher exPlaining, talking, and lecturing to class or group of
students with students listening.

4

B. Conference: ExPl
two at a time.

Total Time (minutes)

, talking to, and instructing inaividual students one or

Total Mme

C. Remedial: Providing additional remedial instruction to individual student 'di
personal or mathematical difficulties.

. .24
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D. Discussion: Questioning, asking; and discussing with the whole class or group
of students, with students participating by replying, commenting, reportirt
answers, etc.

Total illme (minutes)

E. Seat Work: Students working on their own on written assignments, exercises,
workbooks, or materials.

Total alCme (Minutes)
,

F.,/..orge Group Work: Students working together in several large (six students Or
more) groups talking, discussing, .and helring each other on problems,
assignments.

Tail Time (minutes)

G. Small Group Aork: Students *working together in imall (two through five
students) groups talking, discuesing, and halving each other on problems,
assignments..

Total TiMe (minutei)

R Demonstatition: Teacher or student demonstrating audiovisual materials and
models, showing fi1, etc. Students watching, touching, etc.

Total Time (minutes)

I. Copying: Teaeker reading or writing on blackboard, showing projected image,
with students copying, wfiting4in their hoOks.

Total Time _ _ (minutes)

J. Management: Teacher-or students arranging furniture, preparing atidiOvisual
equipinent, moving to new groups, etc.

Total Time (minutes)

Topio-Specific Teaching Bhaviors. In this section of the questionnaire, tekhers are
asked to provide informatiOn'about jnstructionai activities engaged in th.at are specific,to a ,
particular mathematical topic. Foiiov)ing is a sampie from the draft questionnaire on ratio and
proportion.
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RATIO AND PROPORTION: PROBLEM SOLVING AND APPLICATIONS

1. Various applications of ratio and proportion are listed .below. For each applipitidn,
place a che4 in the box by the response that best describes your use of that application.

a. trigonomtlric
(tangent. sin.,

ratios
cosine)

, ,b. Map reading
-

I 'do NM I use NIB I us. MIN I do MB I use I use
_.frequntlynot use occosionally froquently not use occasionally

c. Scott models '
(ondants, tutomobiles)

,

.
_

d. Similar triangles
-

.

I do . use I us* I do
not use A I use .itk 1______,

occosidnally
I use L_i.

-

frequentlyfroquentlynot us occasionally

.. Gear ratios .. ,
.

. ,. -

f. Estima on of population size
using a sample size

.
,

I do I Cum I use I do I use . L. I us
not use occasionally frequontly not use o,casionaUy froquently

g. Scale irawings

.
.

1 h. Percent
.

.

.
. . .

I do - I I imie L___, ; use I I do L.J
not use

I use L__, ; usenot us frequently oecasionallyoccasionally frequently

i. Interest problems- ,. '

. -
,

j. Problems involving buYinc0
decisions.hozod on coat rates,
ex.: 3 far $1.00 dr 35g. each _

I do L4 I usa ' I use I do liEu I use L
occasionally

J

I us.
frequentlynot use Occasionally frequently not use

k. Other (identify) .

5

I_ Othor (identify)

-

I do L.:_,
not use

I- .4, - 1._ i use I I do ' L.Jf I use I use 'T---.
frequontly .

occasionally - frequently not us. ' ." occasionally

2. Which application(s), if any, do you use most frequently?
Atr

none -a b L". d k 1
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3. Which applicatiort(s), if any, do you use only with your brighter students?

none a b c d f g h I i k
4. Which application(s ), if any, do you use only with your slower students?

,

none a b c d f g h I k 1

5. For those applications that you use, indicate which of the following are reasons whyyou do use them. (You may chock more than one.)

a They are emphasized or recommended in the syllabus.
b. They provide a meiningful context for proportions.
c It is important for the students to be able to recognize stuations that call forthe ule of proportions, so that they know when to a ly them correctly.

They aro the applications that my students are most likely to encou ter 41the future.
441Other

d.

6. For those applications that you do not use, indicate which of the following ere reasonswhy you do not use them.

ia Their use is not emphasized or recommended in the syllabos./
b. Thay require background knowledge that my students do not have.
c They are applications that my students are unlikely to encounter in di-Er

future.
ci I do not have time to present them all.

Other.

7. Of those applications that you do use either occasionally or frequeMly, what is (sre) thesource(s) of the applications?

a. Published textbook 8r workbooks.
_ I,. The syllabus.

c Worksheets or exorcises that I designed.
d. Worksheets or exercises other teachers designd.

Supplementary textbook&
f. Articles or papers published by professional eefucational associations.
g Other.

Research Questions. Two categories of data will be gathered in the classroom brocesses
investigation: descriptive and explanatory. The descriptive data are of interest in their own
right. It is importani to know, for example, the extent and nature of teacher uses of
applications of ratio and proportion in th6 classroom. Such information has implications for
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eoreservice and inservce teacher edbcation, for curriculum developers, and for textbook
authors One might expect, say, that the kinds of apphcations reflect the nature of the

icurriculumthe extent, for example, that the curriculum has its roots in applied mathematics iiir
rather then pure inathematics. The reasons for teachers choices of applications, or for not
using them, is also important knowledge.

, Explanatory data are important because they account in a statistical sense for variation
in dependent measures (such as pupil achievement or attitudes). Past lEA studies have
shown, for example, that allocated time accounts for significant proportions of variance in
achievameni. i

Student Outco es: Cognitive. As a blueprint for constructing the cognitive instruments,
international grids h e been developed: Tables 1 and 2 on pages 4-7. These grids are revised
'versions of corresp nding tables appearing in Bulletin 2.

Design of the ognitive Test: Population A. The cognitive test for population A must
serve two purposes. I ust be comprehensive enoughto range over the cells of Table 1, and it
also must provide a crit ion measure for growth during the school year. this growth me sure
will, among other thing serve as a dependent variable for the clasSroom proc sses
measures.in order to meet bo these specifications, it has been decided to Use rotat d test
forms to provide coverage of the Cells of Table 1 and to useacommon core of items ( non,
that is, to the pre- and posttest during the school year) to provide the growth measgre.

The cdre (growth measure) test will consist of items selected according to these criteria:
1 Range adequately over the V cells in the inteinatiopal grid.

Sample low and high behavior levels
3 Judged by national committees as sampling behavior wiN a likelihood.of showing

growth,, between pre- and posttest_

It' is proposed that the core test consist.of forty items (five subscores at eight items each).
,......Subscores suggested as meeting the above criteria are: fractions; ritio, propohion; and

percent; geometry (plane figures); algebra (integers and linear equations); and measurement
'(area and volume).

The rotated forms (in four forms of some thirty items each) will.pe used for descriptive
purpOses' only. The first purpose will ,be fdr estimating mean and4hriance of. mathematics
achievement at the national levei. Another purpose will be for estimating item difficulty and,
where possible, for" comparing this with item difficulty in the FirSt Mathematics Study. TheY
cannot be used to measure growth.

The 120 items will be used to measure the following objectives:

1, Thoe.objectives rated V but not included in'the common 4tst.
2. ThoSe objectives rated I and Is,
3: Other Objectives relating to issues in mathematics education.

Only 25 percent of the Children:i4n a class will taice one rotated form. Item difficulties will
be calculated only on these children; that is,,all children'ih the country taking any one item will
be used for the item analysis for that item.

.The International Mathematics Committee Iso considers it desirable to calculate
subscores at the national leve1.3hus, it is desi le that those items constituting a subscore

a are taken by the same child4n. Therefore, the items covering subscores must be so
distrikuted that they are within any one form. The following distribution is very tentatively
suggested:
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- FORM AR1

arithmetic/whole
and natural
numbers

algebra/formulas

geometry!,
transformational

FORM AR3

arithmetic/ratio
and proPortions

algebra/function

measurement/
estimation'

measurement/
standard units

FORM AR2

arithmetic/
common fractioris

arithmetic/decimal
fractions

algebra/equations

statistics/data

FORM AR4

algebra/integers
and rational
numbers

geometry/plane
figures

-

measUrement/areas
and volunws k

Depending upon which Vs enter the comMon test, subscores from the above list can be
deleted; This will then allow decisions on which cells (within a subscore) can be allocated 1,2,
or 3+ items. No subscore should have fewer than six items4n order to have an acceptable
reliability.

With careful allocatiori'of items by subscore into forms, it is hoped that there will be such
a distribution that two behavior subscales (low level and high level) can be obtainedfrom 4ach
form.

If there is interest in scores across forms (e.g., a total arithmetic score, or a scale
constructed by adding items from th.e common core to one or more of the rotated forms),
some kind of item calibration must be employed.

Design ot the Cognitive Test: Populition B. Due to limitations of time and resources on
the pirt of the International Mathematics Committee, and inlight of comments from national
centers, the Committee has decided to provide a. longitudinal component in tha Study at
at Population A only; for Populati n B; a posttest design will be utilized. That is, growth
measures will be obtained only f r Population A and not for Population B. Hence, there is no
need for a core of items in Populati n B. Instead, eight rotated forms of fifteen itemszachwill
be. devist4d. Seven of the forms will ço9takiems that range over the international grid and
therefore are to be taken by all couritries. The eiflTh formwill baa calculus test, whose use will
be optional by countries.

6'
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Subscores- to be provided wiH include: arithMetid/number systems, algebra/poly-
nomials, algebra/equations. and inequations, geometry/trigonometry, analysis/functions,
analysis/differentiation, and analysis/integrations. The last two subsCores will be available
only to, countries utilizing the eighth rotated form, the calculus test.

It is expected that subscores reflecting low- and high-level behaviors will also te
available.

Student Outcomes: Attitudinal. Affective responses to instructio.n and experience in the
school sre of major concern to the educational community. Just as the First lEA Mathematics
Study included an investigation of -attitudes, so does the Second Study. These affective
measures are important both as independent entities (How do students react to

Thiathernatics?) and as variables that can be related to characteristics of classrooms and
teachers, and to the, subject matter.

The focus of the measures in the Second Mathematics Study wiH be somewhat different .

from that of the First Study. Where previously items and scales that measured affective
responses to school:and societal phenomena in their broad terms were included, the intent of.
the Second Study is to :measure those aspects of attitudes that are specifically related to
mathematics, mathematics teachers, and mathematics instruction. Not only will the content of
the scales be more narrowly limited to the domain of mathematics, bUt there will also be scales
that are targeted on content diniensions of the mitheMatics curriculum. This narrow focus is
preferred .because we believe it can help provide more precise description of what is
happenin§ in mathematics classrooms; it therefore has the potential for being -more directly.
translatable into findings 'of interest and benefit to mathematics educators..

The following scales have been selected for study.

. Mathematics In School. This scale elicits from th'e studentatheir feelings about a variety
of activities in the mathem'atics classrooms, such as estimating answers to problems;
measuring lengths, weights, or volumes; and solving inequalities. Sihcethis scale is subject-
matter specific, separate forms will be devise.each population. Three aspects of the
student's feelings will be examined: how important the student feels the activity-is, how easy it
is, and whether-the student likes the activity. It is hypothesized that these aspect's of attitude
will be related positively to achievement.

How do yosti-feel about each of these mathematics activities?

Checking the answer to a problem by going back over it.

1. veil" important
important

2. very easy easy

3. like a lot like

undecided not not at all
important important

undecided hard very hard

undecided dislike dislike a lot

MathematiCs and Society. ThiS scale is designed to measure the student's perception of
the role of mathematics in society. This scale is hypothesized to reflect curricular emphases.
That is, those curricula that streSs the importance of the study of mathematics for its role in
society are expected to communicate such a view to the students.
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It is important to know mather;iatics such as algebia or geometry'in order to get agood jot.
strongly
dilagree

Mathematics as a Process. This scale Is intided to obtain a measure of the student's
perceptions abbuithe natir re of mathematics. This scale is'hypothesized'to reflect difference's
in curricula and in classroom processes. For qxample, emphaseson mathematicsas a creative
enterprise, and classroom approaches that encouitage open:ended investigations on the t)art
of students, are expected to impart a view of mathematics to students that 0 dynamic and.
creative.

disagree undecided , agree strongly
agree

Mathematics is a good field for creative

strongly
disagree

disagree undecided agree strongly
agree

Mathematies and Myself. This scale is intended to obtain a meaSure that the student has
about his or her own ability to do mathematics. It is hypothesized that performance on this
scale will 'relate to certain classroom prOcess measures as well as to cognitive measures.

It makes me nervous to do mathematics.

strongly
disagree

disagree undecided agree strongly
agree

Computers ahd Ma11ematIcs.. This scale is .designed to measure the student's
perceptions of roles the computer can play in the study of rnathematicspnce computers are
used only on a very limited basis in the schools of many, if not most, countries, this scalemay
serve primarily as providing baseline data for future studies. ,

Computers can help make mathematics more interestiitg.

strongly disagree, undecided agree . strongly
disagree agree

Teachers'AllItudes. A subsample Of the affective items wiii.be administered to teachers.
Having common items for teachers and students reflects a generally Aeccepted notion that
through interactions and activities in .the classroom, teachers convey to students not only
knowledge of the subject matter, but also affective respOnses to it. The congruence or lack
thereof among responses of students and teachers on these common items could produce
important information for the teaching of mathematics.
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Scales planned for teacher data are: "Mathematics in 'School" and "Mathematics as a
Process Scores on these scales are hypothesized to relate pOsitively with those of the
teacher's students.

International Option: Like chool. CountrieS 'tha4 partpated in the lEA Six Subject
survey were pleased with the results of the "Like School" scale from those surveys. Countries
that wish to try out the scale may do so. Both the tryout and, the actual administration of the
"Like School" scale are international options.

The most enioyable'part of my life is- the time I spend in school.
A. agree
B. disagree

Benchmark Comparisons. in many l EA countries, a major concern is a comparison of the
status of mathematics education now with that of fifteen years ago, the date of the first survey.
Aithdugh many changes have taken place in mathemalics education in.the past decade and a
half, there are little empirical data to document the extent and magnitude of these changes
from an inte national perspective.

itchier ment Measures, "Anchor items," that is, items used in the first Survey, will be
selected 'f the purpose of comparing student achievement then and now. Criteria for
selecting items from the.first survey will include representation of V cells on current grid, and
satisfactory psychometric 'properties. Items will be sought that can be classified as follows:

Low Level

POPULATION A: Krithmetic
Algebra
Geometry
Measurement
Probability/Statistics

High Level

POPULATION13: NuMber
Algebra
Geometry
Anaisis
Statistics

,

Attitudinal Measures. The change of focUs for the affective responses has implications
for how the new Study will dovetail with.the old one. A narrowing of focus implies the need to
generate new scales rather than simply readminister the old ones/Still, it is desirable to have
items cOmmon to both surveys to provide a basis for comparisons between what exists now
and what was found tifteen years ago. Although the old scales have a different focus, there are
items in those scales, that can be utilized in the new survey. A goal in the construction ,of..

affective scales is to include those items that have _functioned well in the past but to
supplement them with items and scales that moretSsely fit the goals of the new survey.

Sex Differences. Many investigations have revealed differences in mathematics
achievement and attitudes between males and females. Scores on the above-mentioned
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scales m,4 he-repoiled by sex The magnitude and direction of di ferences in scores between
tne tirst Survey and this.Study in the variou4 countries may also be examined in light of the
changi'ng.roles of women in various- societies.

Pupil Growth. One distinctive feature of thi tudy`' is its longitudinal nature for
Popuiation A. That is to say, the nature and exte t of pupil growth that occurs during the
school year will be analyzed. Hence, a pretes nd a .posttest on selected cognitive and
affective measures will be administered. The growth measures (using claSs means for, say.
arithmetic compl4tion) Tay be reported for various countries in terms of curricular
ernphases and may also be uSed wilhin countries to help identify schools and classrooms of
partiCular interest. ror example, a national comrnit\tee may wish to do case studies, on
classrooms exhibiting .pupil- growth that is higher thzin,expected statistically; however, the
primary importance of the growth measure will be its link with the classroom processes

...leasures, as explained in the next section. As variations are found in ways in which t6achers
go about their instructional tasks, the extent to which these classroom behaviors can be used
to expl,ain variation in pupil growth in achievement and attifude will be investigated.

School Questionniire.. Two types of information are requested from schools.
1 Character of the school

Type of school
School enrollment
Socioeconomic indicators
Total number of full-time equivalent teachers
Total num5er of full-time equivalent mathematics teachers

2. Organization for teaching mathematics

Mathematics department structure
Extent to which mathematics teaching is coordinated in the School
Whq makes the decisiops concerning syllabus, teXtbooks, teaching methods

ev luations. equipment, etc.
Avail bi* of special mathematics equipment
SchooJ policy toward hand calculators
School policy toward. integration of mathematics With other subjects

Teacher Questionnaire. In addition to responding to, the ,4assroo rocesses
instrument and rating the items for opportunity-to-learn, teachers will be ask for the
following information:

Sex
Age
Years.of teaching experience
Qualifications in mathematics
Time spent pet week in preparation for teaching Athematics
OppoKtunity to react with\ other mathematics teachers

Information on the size and type of class will be reqfrested in the classroom processes
instrument.
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Student Questionnaire. To augment the data collected on student achievement and
opportunity7to-learn, the students will be asked to supply the following data:

Sex
Age
A socioeconomic measure (such as "Father's -Occupatibn")
A sociocultural,measure (still to be determined)

'AspirationsfoY more 'education
Time spent on learning mathematics at hgme (in a manner that distinguishas

, between Homework and self-directed activities)

1 Testing TimesPopulati9n A It. is suggested that 'National Centers organize 100
minutes of preteSt time at the beginning Of the school year and 150 minutes of posttest time at
the end of the school year.to be allocated as follows:.
Pretest: To be administe'red as soon as possible, and not later than 8 weeks after the beginning

oaf the:school year.

a. Session 1 (75 minutes)

'A 40-item cognitive test: 5 min tes of administration instruction and 1 hour 10
minutes for this test.

b. Seision 2 (35 minutes)
An attitude scale, "Mathemat cs in School," and a short-Stulent Questionnaire.

I

Posttest: To be administered as late as possible, and not earlier than 12 weeks before the end
df the school yetr. The posttest time Could be divided as follows:

a. Session 1 (75 minutes)

A *40-item Cognitive test: 5 minutes, administration instruction and 1 hour 10
minutes for the test.

b. Session 2 (45 minuteS)

A 30-item cognitive test..There.will he four rotated forms of this test.

c. Session 3 '(30 minutes)

,Fiva attitude' scales.

More detailed information regardingposttesting will be made available as pilot testing is
completed. 'Time estiMatet for the tests will be obrined during. pildftesting. It inay prove,
desirable to reduce the length of each session to, say, a maximum of 50 minutes, in Order to
maximizeihe quality of, test responses and to minimize intrusion into school Schedules, The
timirig of theie sessions (i.e., whether on the same day, or within a given number ofdays),is to,
be uniform Within cbuntries, and decided bi the national committees.

A Testing TirriesPopUlation B. Since it is expected that a posttest design will be used in
most countries for Population B, sampling may begone by students rather than by chimes at

.ft
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this level, with testing done at anlyione time during the school year. A total of 90 m nutes of
testing time is requested of all countries.

a. Session.1: 60 minuteS

Five minutes for administration and 55 Minutes fdr the 15-item tests. There will
be seven rotated...forms of the teSt plus an.,optitinal form on the calculus.

b. Sessiez 2: 30 minutes

Five attitude.scales and a student questionnaire.

iX. SAMPLING PLAN
e

The International Mathematics Committee has appoirlte a team of sampling experts
(se*e names' on page 65) to draW up detailed sampling plans and to act as international
samphng referees. The documents will be sent to the participating countries, which will return
proposed sampling frames for approval by the sampling referees. What follows is only a brief
overview of what is entailed in the sampling design for the Study.

Sampling Plan for Population A

In view of the interest in this level in'the classroom, and the desireto separate classroom
effects on student outco es from school effects, the sampling plan will call for at least two
classrooms per school. A appropriate sampling. elan.will include:

1. Stratification by apprpriate variables within countries, for example, sizeof school, type
of school, and geographic area.

2: Selection of at least seventy schools per country with , probability of selectjon being
pibportional to the enrollment of the school.

37 Selection of two classrooms at random from each ofthe schools,selectedin 2. The total
number of classes, therefore, will be about 140.

1p This implieS a complex sample size of aboyt 4,000 students per country, assuming an
intraclass correlation coefficient of between 0.2 and 0.4, or design effects between 6 and 9.
This will giye the-equivalents of simple random samples of-students betWeen 450 and 700,
given standard errors of about 2 to 3 percent.

This :sampling plan gives about 140 clasSrooms per country with 4hich to do an
inferential analysis of growth in mathematics achieverhent. Such a sample size is stifficient to
estimate between 30 and 40 parameters in any. analysia with classroom process, student
background, and contextual 'explanatory variables.

Sampling Plan tor Population B

Since there will not be a focus on the classroom at this lave, except as a national option,
there will be sampling of students within schools, as was done previously in IEA studies: For
exaMple; a country may take a sample of schools with probability proportional to the number
of students in the population of interest within the school.. The second stage will be to select
pupils with probability' inversely propertional to the number of 'students, so aslo provide
errors comparable to those of the primary sampling plan butwith substantially fewer students.

X. ANALYSES

Curriculum Analysis

This is largely expository, with stipporting tabular data in the form of a report scheduled
for publication in siuly 1980.
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CIassroojProcess.i
:in Population A, where the focus is on\ithe Classroom, teachers and students will be

linked. Class' means will be calculated for:items :and subscores for both the pretest andA

posttest. The primary research question to be asked in the classroom process component of
the .Study is, "What variables, or classes of variables, account significantly for student :
achievement and attitudias.(calculated at the classroom level) on the posttests?"

Independent Variables. The following btocks of variables will se e as independent'
Measures: pretest, Sociaeconomic, school characteristics, and ci room processes.
Subscores on the posttest (expressed as class means) will be regressed, in turn, on the
independent variables:

Other analyses will include an examination of withirt=claSs variande from preteSt to
posttest and of regression slopes as indices of classroom process.

The longitudinal aspect of the Study is an essential component, albeit a new direction for
lEA sludies. The following features-of this Study are noteworthy:

1. Most longitudinal studies haie conducted analyies on a school level, with
generalized Orocess measures used as correlates.' in contrast, our analyses are
cpnducted at the classroom level, with classes of students held intact and linked to
the teacher.

,

2. Most longitudinal:studies use a generalized measureas adependent variable. On the
other hand, we use's small number of well-defined topics that are responded to by the,

a high probability internationally of reflecting growth in that grade or class.

3. Much Of the classroonisprocessdata collected will be of importance for its deScriptive
worth ajone, as providing neecied information about what teachers, doas they teach
mathematica.

Difficulties astociated With a longitudinal study ol the'sort propoted here include the
following:

4

4

. .

1. Attrition of students from pre- to posttest is likely to be a problem.' Steps must be
taken to minimize this and, hence, to maximize the number of students represented
in the class earl's.

2. The proble of me'asuring chahge have been well studied. The use ofseveral
models fOr measuring growthrwill be encouraged in subsequent analyses. However,
the International Committee recommends the use Of fesidual scores when the
posttest has been regressed onto blocks Of independent measures (pretest, school

, measures, pupil attitudes, etc:).

3, The classroom process Measures place heaVy demands upon'teachers. Hence,every
effort muSt be made to seek only an essential minimum amount of information. As
national options, this base of information may be expanded:

Ductiptivq Measurits

In this component of the Study, the emphasis will be on describing the findings in as
thorough" yet simple manner, as possible for, the primary target audiences: mathenstits
educators, supervisors, policymakers in ministries of education, and classroom teachers.

Cognitiv Mown's. At the item level, proportion corrc.t, standards errors, and profiles
of scores by items for countries lIl be ported. The aniIfof anchor items (comparisons

. 44 44.4.4.men--
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between first and second studies) will involve item profiles, For subscdres (as defined..on
pages 28-30 above), means, standard deviations, and frequency distributiOns are 'required:
'For profiles of subscores by countries, ard for certain subinvestigations (e.g., examination of

, mininal competencies), classroom levePdata will be utihzed.

Attitude Measures.

Mathematics in School Scale. Frequency d stributions by items for countries on pre- and
pOsttests are reported. Profiles of proportions of stUdents endorsing items ere prepared.

Simple correlations between attitude and achievement for particuiarcontent areas 'and
correlations between teacher and student attitudes a4 computed;re

Other Attitude Measures. Frequency distributions by items for countries and profiles of
proportions endorsing itevs, by ..countries, and correlation with achievement scores are
prepared."

General characteristics.

chool Data. Frequency distributions and prothes.are given at country level.
eacher Characteristics. Frequency distributions and Correlations between

haracteristics and student measure (attitude and achievement) will be produced. ,

Studeht Charecterriiics.- FreqUency distributions and correlations' between
characteristics and outcomes (attitudes and achievement) will be generated.

FtJP4DING.

Funding of the Study has two dimensionsinternational and national. Each country is
respOnsible for securing necessary financial support for cOvering the national costs of
participating 7n the Study. Such costs include translation of instruments A-orn English,
'duplication of instruments, data collectiOn, and postage. In most cases, costs of attending
international meetings must also be covered, although .in some cases there ,may be
exceptions.

Thp Chairman of the Mathematics Project 'Council, together with suPport from the
Chairman of IEA; the Chairman of the International Mathematics Committee, and others, is -
committed to loaating funbing for the international Costs. To this end, a detailed technical
'prdposal has been prepared.in draft form outlining the various components of the Study and
the international costs assoCiated with each component.

Maintenance of the International Coordinating Unit in Wellington, New Zealand, is
provided by the Department of Educatiom Wellington. 'Meetings of the International
Mathematids Committee and support of the-office of the chairman of the Committee have
been rnade possible through grants fro.m the National lnptitute of Edácation, Washington,
D.C., and the Ford Foundation, and have been supplembnted by funds from the Scottish
Council for Research in Zducation, ,the Bank of Sweden, and the Universities of Georgia,
Illinois. and Kentucky in .the United States. Currently, the Chairman of lEA is exploring'
funding sources to support training sessions_and the curriCulum symposium, and to estabfish
the international data processing facility.

.

XII. FINAL pEPORTS

Primary reponsibility for each volume will be aSsumed by' the member of the
International Mathematics Committee indicated.in parentheses.
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k Volume / The,first major report of the Mathematics Study will be the international
curriculum analysis volume, scheduled for publication by July 1980. Major responsibility for
this document is assumed by the Illindis Curriculum .Anarysis Group.

VoiUme II. Report for mathematics educators, rtasearchers, and policymakers
(coordinator: r a ve rs) . This volume will give a comprehengive report on the findings of the
Study.

Volume ///: Technical Report .(t)ordinator: Kifer). In addition to addressing the .many
technical issues raised by the Study, this volume will present a-Variety of models for analyzing
the data.

Volume IV: Communication of the Second Mathemalics Study (coordinator: Wilson). A
sehes of n'ontechnical, popularized accounts of the findings of the Study, aimed at the lay
audieTice. A newsletter format may be Utilized.

1 -4-5

38



IEA PAPERS RELEVANT TO THE SECOND, MATHEMATICS STUDY

Bulletins

Number 1: October 1976
Outlines issues,to be,addressed by the Study.

Number 2: Second Study of Mathematics. September 1977.
Discusses aspects of research design foi the Study. International Grids (content x
behaviors) are outlined in preliminary form.

Number 3: DeceMber 1978
.Presents details of Study, including updated timetable.

Working Papers

I. Tables of Specificitions for IEA Mathedatics Tests
Explicates confent and behavior dimensions of mathematics achievement.

tit. Attitudinal Scales: /
Discusses aspects of mathematics attitude (pupil and teacher) to beaddressed-in the

,Studi, delineates scales, and provides items for each scale.
III. Opporturiity-to-Learn

A preliminary discussidn of thistrneasure.
Paper VIII.

IV. Minimal Mathematical Competencies

Subsequently incorporated into Warking.

pre iminary s stamen eve o. = by the International Mathematics Committee.
Postponed until atter Curriculum Seminar, 1979,

V. Classroom Processes
A preliminary discussion of this aspect of the Study. Subsequently incorporated in o

. Working Paper VIII. Teacher and Pupil Questionnaires.

VI. National Case Study Qtiestionniire
Outlines preliminary background iLrmation required from National Mithematics

i
Committee regarding various issues to.be addreslied in the Study.

VII. Hand Caldulators . °

Discusses potential, significance of hand calculator and proposas ways in which
consequent issues may be addressed in Study. To appear by October 1978.

Vill. Classroom Processes Reviiited
Provides a conceptualization of Classroom processes, incorporating findings of .pilot
studies arising. from Working Papers lll and V, Expected to appear by October 1978,

IX.. Sampling Specifications (sent Out to National Centers as ItA Memoranda hAATHp-
MZ/A/),
Oupinet sampling .design and procesiures to be employed. Expected to appear by
Osjober 1974.

4
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Blsbo-m..B. S. Human characteristics and school le(arning., New`fork: McGraw-Hill, 1976.

Bloom, B. S. Implications of the I Studies Mr curriculum and instruction. School
Review, 1974, 82, 413-435.

Carroll, J B. The teaching of French as a foreign language in eight countries. International
Studies in Evaluation.(01. 5). Sto holm: Almqvist &Wii4ell, and New York: John Wiley,
1975.

. . ,.

Coleman,' J. S. Methods and results in the IEA studies of effects of school on learrling.
Review of Educational Research, 1915, 45, 335-386.

ComV, L. C., & Keeves, J. P. Science education in nineteen countries. International Studies
Irilvaluation (Vol. 1). Stockholm: Almqvist & WikselLand New York: John Wiley, 1973.

Fey,- J. T. Report of ,Study Group D. Proceedings. of Third International Congress on
Mathematical Education, 1976.

Freudenthal. H. Pupils' achievements internationally comparedThe lEA Educational
Studies in Mathematics, 1975, 6, 127-186.

Glennan, T. K. Review of Purves and Levine. (1975). Harvard Edbcational Review, t976, 46,
118-122.

Griffiths, H. B., 4 Howson, A."G. Mathematics: Society and curricula. London: CaMbridge
, University Preis,,1974.

T. International study of.achievement in mathematics (Vols.' 1 and 2). Stockholm:
Almovist & Wiksell, and New York: John Wiley, 1967.

Kaufman, W. F., & Lee, L-M. Cross-national assessment Qf education achievement: A re4.
The Educational ResearCher, 1974, 3(6), 1316.

vi

Keeves,.J. P.. & Radford, WI: C. Some aspects of performance in mathematics in Australian
schools. Hawthorn, ViCtoria: MiStralian Council for Educationdl Research, 1969.

National Advisory Committee on Mathematical Education. Overview and analysis of school
mathematics, grades ic-12. Washington, D.C.: Conference Board of the Mathematical
ScienceS. 1975.

Na:tional Assessment of 'Educational Progreis. Math fundamtntals: Selected results frOm
the first-national aspssment of mathematics. Report No. 04-MA-01. Dpnver; NAEP,
Education ComMission' ofthe States, January 1975.

National .Council of Teachers eSf Mathematics. Special Issue: International Study of
Achievement in MatheMatics.. Journal for Research in Mathematics Education, 1972, 2,
69-171. (See especially the articles by Postlethwaite and Kilpatrick)

Passow, A. H., Noah, H. J., Eckstein, M..A., & Mallea, J. R. The national case ;tudy: An I
empirical comparative study- of 4renty;.ope education& systems (Vol. 7). Stockholm:
Alrnqvist & Wiksell, and ,New Yolk: John Wiley, 1976..

Peaker, G. F. An empirical study of educ4tIon in twenty-one countries: A technical report
(vol. B). Stockhoirri:' Almqvist & WiksetT, and New York: John. Wiley, 1976.
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Postlethwaite, T N Item scores as feedback to curriculum planners: A simple case from the
Swedish comprehensive school and .a more general model. Scandinavian Journal of
Educational Research, 1971, 15, 123-136.

Puries, A. C. Lite9tfre education in ten countries International Studies in Evaluation (Vol,
, 2). Stockholmttnqvist & Aliksefl, and New York; John Wiley, 19732
Purves, A. C., & Levine, D. L. Educational polley and international assessment. Berkeley,

McCutchan, 1975.

-Rosier, M. J. Early scbool leavers in Australia. IEA Monograph Studies No. 7. Stockholm:
Almqvist & Wiksell, 'and International and Victoria: Australian Council for Educational
Research, 1978.

Schildkapp-Kundiger,1: Frauenrolle und mathematikleistung. DUsseldorf: Päescher
Verlag Schwann, 1974.

Thorndike, R. L. Reading comprehension education in fifteen countries. Stockholm:
Almqvist & Wiksell, andAew York: John Wiley, 1973.

Travers,.K. J. The second international surVey of mathematics achievement: A case for U.S.
participation. Journal for Research in Mathematics Education, 1977, 8(.1), 77-81.
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countries. International Studies in Evaluation (Vol. 9). StockhOlm: Almqvist & Wiksell,
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APRENDIX

Titnetabres7

e

see

t.

'As of December 1978, certain Attlee, particularly those pertaining to the Southern
Hemisphere and japan, were still in doubt. Readers requiring firm advice should consult with
Roy Phillipps for the current status of the schedule for the Study.
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a.

August 1978

January 1979

March 1979

Early August 1979 Curriculum Symposium, Bielefeld, FRG*

September 1979

November/Deçember 1979 NTO meeting!'

January 198O/Decem1er 1980 Data collection: Southern Hemisphere and Japan

TIMETABLE OF KEY DATES

Meeting of IMC at University of Illinois
Review plans for curricujum analysis
Review progreas on classroom processes
Finalize international grids
Draft sampling design.specifications for
national committee comment

Meeting of !MC at Michigan State University
Finalize drafts of all instruments
Review plans for curriculum
Finalize plans for sampling specifications

NTO meetiNt*
I

IMC meeting

Septembe'r 140 July 1981

May 1982

December 1982

'Not fund:Wu of December 1978,

Data collection: Northern Hemisphere

Dray of ,international reports

i)ublication of international reports



0.

TIMETASLE FOR SECOND lEA MATHEMATICS STUDY

Curricuivm Analysis'
Preliminary analysis.
National responseS to snternational grid

1MC Meeting"
N.

Planning of Curriculum Analyais Model
Preparations for.Curriculum Analysis Symposium

.Committee to. write up national statements from
Working Papers I and VI, textbooks, examinations,
*etc.

.;

National-Centers 'to identify key national
mathematics experts'
Curriculum Analysis Symposium
International Report: data analysi editing of
Symposium proceedings andafers
Publication ot Volume I, Curr culum Analysis
Report

, Cognitive Test Construction
Identify International Test Grid.
National responses to International Grid
Field Trial of item collections
IMC and National Centers write hew iternsto fill

4, gaps in grid

Review trial data an'd extra items
IMC report on trial data and final chance for
National CenterS to contribule items for trial
Response to IMC- report

Additional field-trials as necessary--
Review of field trial data and synthesis of item potil
by New Zealand Coordinating Unit
Final dritt of cognitive Ostruments by 1MC
Initial review and comment on draft of cognitive
instruments by National Centers
Preparation of manuals
Dry Run all instruments (includes translation and
refereeing of,national options)

Start

'October 1976

January 1977
August 1978
January 1979
September 1979
February 1980

May 1978

September 1978

Complete

January 1977 -

August 1978
September. 1978
February 1979
September 1979
March 1980

August 1978

December 1978

.
SeptemOer 1978 January 1979

September 1979

January. 1980

7

September 1977
May 1978

May 1978

May 1978

September 1978

September 1978

Aijit 1.9Z9_
January 1980

July 1980

September 1977

July 15, 1978

January 1979

August 1978

August 1978

September 1978

Decernber 1978
Octoder 1978 ° December 1978
January 1979 January 1979

February 1979
March 1979.

September 1978
April 1979

t

February 1979

March 1979

Ftlitiary 1979
Jtily 979



a

Final instruments
Prinling and distribution of instruments
Administration of pretest

Southern Hemisphere'
Northern Hemisphere

Administration of p
'Southern Hemi
Northern Hemi

est
ere

here

Classroom Processes Instruments
initial deVelopment of combined opportunity-to-
learn and claisroom processes instrument
New Zealarid pilot trial 6f growth scores and
classroom instrument
Consultations on instrument
Draft of instrument
Limited national trials

t Data analysis of tri.als plus New Zealand data
Internaton4 trial as part cif Thy Run ,

Finalize-instrument lo
Trasiation, refereeing, and printing
International Mathematics Committee meetings

Manuals

Administration of classroom instrument
Souttiern Hemisphere
Nofthern Hemisphere

Attitude Scales
Rationale, and identification and development
of affective scales
Rot triai affective scales in ,USA
International trials of affective scales
Data analysis of trials
IMC report on field trials
Review of National Center comments
Additional field trials (if necessary).
Final draft of affective scales

Translation. refereei6g of problems
Dry Run
Final instruments

Start

October 1979

February 1980
September 1980

October 1980
April 1981

June 1977

March 1978

May 1978

August 1978

January 1979.

April 1979

July 1979

October 1979

April 1979

February 1980
September 1980

January 1977

JUne 1977

_March 1978 ,r

June 1978

September 1978

October 1978

October 1978

February1979
April 1979

_Complete

October 1979
December 1979

April 1980
October 1980

April 1981t
July 1981

August 1978

December 1978

August 1978
August 1978

December 1978
February 1979.

July 1979

October 1979

January 1980.

Avgust 197e
February 1979
October 1979
October 1979

January 1981
July 1981

June 1977

' October 1977

June 1978

August 1978

September 1978

October 1978

Decdmber 1978

February 1979

March 1979
July 1979

Octo6er 1979



r

Completion of manuals
Printing and distribution of instruments

'Administration of pretest
Southern.Hemisphere.

,Northern Hemisphere
Administration of posttest

Southern- Hemisphere
'Northern Hemisphere

Student, Teacher, and School Questionnaires
Draft questionnaire items for sitAdent, teacher, and
school questionnaire;
Draft questionnaires
International Trial in conjunction with trial of
'additional cognitive items
Analysis of final data
1MC settle final draft instruments
NC report data to national centers

uestionnaires ma ize
Completion of manuals
Translation and refereeing
Adminisktion of questionnaires

,

Southern Hemisphere
Northern Hemisphere

Sampling
Discussion of sampling specifications.and
consultation-
International Sampling Committee prepare
draft paper for IMC
Final sampling design settled
Sampling manual prePared
Manual approved !MC

National Centers draw samples* and consult
International Sampling Committee
International Sampling Committee report to IMC
Natibnal Centers cothact schools and replace
refusals

Southern Hemisphere
Northern Hermisphere

Data collection
%.\ Southern Hemisphere

Northern Hemisphere

48

Start

October 179

February 1980
September 1980

October 1980
April 1981

January 1977

September 1978

January 1979

February 1979

February 1979

November 1979

Complete .

October 1979

December 1979'

. ,

April 1980
October 1980

January 1981
'July 1981

-July 1978

AUgust 1978

December 1978

February 1979

February 1979

March 1979

October 1979 t

October 1979
',December 1979

February.1980 January 1981
September 1980 July 1981

January 1977

May 1978

AugUst 1978

September 1978

February 1979

4c)

October 1979
June 1980

February 1980
September 1980

4May 1978

August 1978

September 1978

February .1979

February 1979

October 1979

October 1979

December 1979
July 1980

January 1981
July 1981

um'



Data, Calle Click Modes ,

Consultations with Natronal Centers on potential
Methods of data collection
Report to ,IMC by Dr. J:*Scpwille

IMC suggestions to National Centers and return
of National Center comment
Methods of data collection settled
Printing of answer forms (if necessary) and
dispatch to countries

Pretest
4 Rosttest

Completion of manuais
Pretest
Posttest

Data Processing and Analyses

Preliminary\Piennlng
.Outline of instiuments with approximate

j2kjiFin&_

Start

January 1977

July 1978

September 1978

January 1979

Complete

46.
July 1978

August 1978

December 1978

December,1978

March 1979

August 1979
June 1980

October 1979
October 1979

December 1978 'February 1979

'Outline of codebooks (durnmy)

PretiMinary-cemsideration qf- file building

Detailed Manning
Settle coding of.final instrumente

Standardize punching and coding forms for
bry Run 2

Settle analyses required by WC
Settle filet building and weighting procedures
Update of codebooks

internatiOnal frial of =althea' capacity to produce
tiles and undertake standarcl analyses (runr,as part
of the Dry 'Run) . .

Write programs for basic iteM analyses, univariates..
correlatione, school reports', and fOr special' ,

multivariate analyses ti

Analyses for IMC and cOuntries requiring
assistance

Confruction of data bank

July 1978

July 1978

February 1979

FebrUary 1979

October 1978

February. 179
February 1 79
February 1079

1\

February 199

April 1980

Dicember 1981

February 1979

February 1979

October 1979

March 1979

February 1979

July 1979
July 1979
July 1979

March 1980

December 1981

A
December 1982
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APPEN6IX B
Mathematis. Study Council Member's

(Countries anq individuals as of S'eptember 391978)
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CO4:intry
_Mathematics Study
Council Me Mber

Australia John Keeves

EA COUNTRIES

1111 III 1111 III IIII 1111

Institutional Affiliation

AuStcalian Council for Educational
Research

Belgium G. De Landsheere University of Li4ge
(French)

Belgium A. De Block

Canada* H. Russell'
(Ontario)

.Chile M. Pizarro ,
France D. Robin

National
Technical
Officer

Seminairie en Laborato ium Didactiek

Ontario Institute for Studies' in
Education, Toronto'
Universidad de Chile
Institute National de la Piidagogique. - Recherche . 1

',F1k6 (Rhine- . H. Fend Landes Institut fur Curriculem
'Westphalia) , Entwicklung Lehrer Fortbildung und

, ,,. Weiterbildung, Düsseldorf
Hungary Z. Bathory Research Institute affiliated with J. Kadar4Fulop

Ministry of Education Orszagos,
Pedagogiai, Jutezet (0P1)

.%

Ireland J. Rice School of Education, Trinity.College E. Oldham
-, Israel ,z. A. Lewy Tel Aviv University A. Lewy

Ivory Coastl K. Kouadio Service d'EvalCiation, Abidjan
,

' Italy A. Visalberght- University of Rome M. Laeng
' Japan H.,Kida National Institute foe Educational S. Shimada

Research .

Korea* .Yung,Dug Lee ,Korean EducatiOnal Development t_ee Gwang-
v Institute, Seoul ,L, Bok

Netherlands E. Warries tWente UniverSity of Technology F. Eggen
New Zealand R. Philliops Research and Statistics 'Division, R. Garden

Department of Education, Wellington
-Nligeria E. Yoloye International Center for Educational W. Falayjo .

Evaluation J

M. Rosier

G. Henry

C. Brusselmans-
Dehairs

C. Rodriguez
D. Robin

5 ti



Mathematics Study
Cguntry Council Member Institutional Affiliation

Scotland

Spain'

Sweden

USA

0- Pollock

Isodora Alfonso
Hinojal
T. Hus6n University of Stockholm Ingtitute for

Ifiternational Educational Researc'h
R. Wolf Teachers Co Hobe,

Columbia University

4-

.Counkiet officially adrnitted to the Math,matics .Stuely.pending ratification of full membership \

National
Technical
Officer'

Scottish Coun il. for Research in G. Thorjie
Education

INCIE, Madrid'

INTERESTED COUNTRIES UNCERTA N AS TO PARTICIPATION

.Countri Contact Person Institution

Gloria Perez
Serrano
R. Liljefors

E. Kifer

England

Finland

Luxembourg
Thailand

' F. Yates
B. Choppin,
K. LeimA

G. Schaber

S. Boonruangratana

57

National Foundation for Educational
Research

Institute for Educational Research,
Jyvaskyla

Institut PtSdagogique, Walferdange

Institute fog the Promotion of
Science and Technology:
Bangkok
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/ Members of Internatioriai heiVhematies Committee

and National Mathemalcs Committees
(as OflAugust 31,1978)
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INTERF;IATIONAL MATHEMATICS COMMITTEE

Dr. Sven Hilding
H M. Inspector of Mathematics

Dr. Edward Kifer
Associate Profess Or of EduCational
Psycho.logy

Mr. Gerard J.,Pollock
Depute.Director

Dr. tienneth.J. Travers (Chairman)
'Professor of Mathematics Education

D. James Wilson
Professor and dead

(One appointment to International
MatheMatics Committee pending.)

Dr. A, I. Weinzweig (Consultant)
Associate Professor Of Mathematics'

:-

Mr. Roy Wyhillipps
'International Coordinator
,Chairman, lEA-International
,Ma-thematios-Study .Council

Sw90 h Boarfd of Education
S6cIotm, Sweden

Department of Educational Psychology
College.of Education
University of Kentucky
Lexington, Kentucky 40506 USA

cottish Council for Research in Education
16 Moray Place .

'Edinburgh, Scotland

Secondary Education Department'
College of Education
University of Illinois
Urbana_liiinois 61801 LISA

Department of Mathematics Education
College of Education
University of Georgia
Athens, Georgia'30601 USA

Mathematics Department
University ofsIllinois at Chicago Circle
Cl2icago, Illinois 60607 USA

Private Bag,
Department of Education
Wellington, New Zealand
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DIRECTORY OF NATIONAL MATHEMATICS COMMITTEE MEMBERS

Australia
Mr. R Cowban,.mathematicscurriculum and Tesearch spec alist
Mr, Roy James, secondary schqol 'mathematics teacher
.Dr. John Keeves, lEA Council Member and Director of ACER'

'Bill' Newton., matherriatiC4 curriculum and research speCialist
Qr. Idialcolrn Rosier, IEA NTO. and ProjectiOfficK,
Dr. Glen Rowley, educational measurement specialist

Belgium (Flemish) ,
Mr. Bollens,srfftpecteur .Middeibiar OnderwijS (-Katholiek Onderwils)
Mrs. C. Brusselmans-Dehairs, Technical Officer; Assistant in the Laboratory of Didactics
Mr. -Cuvelier, Inspecteiur Middelbaar Or3derwijs (Rijksonderwijs)

' Mr, LauMen, InspeCteurMiddelbaar Onderwijs (Rijksonderwijs)
Mr, Manman, Afgevaardigde van het Pedagogish Cen-trpm,voor het Katholiek Onderwijs
Mrs. Marterls,. Inspecteur Middelbaar Onderwij6 (Kathollek Oriderwijs)
Dr. LyMartens, Assistant in the Laboratory of,Didactics
Mr. Pottillips, Bestuursdirecteur; Ministerie van Opyoeding (Secretary)
Mr.,Soens, Inspectetr Midde$aar Onsierwijs (Rijksonderwijs)
Mr/Tavernit,,Inspecteur,Middelbaar.OnderWijs (RijksonderwijS) .

MI ,Vandev. de, Inspecteur-generaal van` hat Hoger Onderwijs
- w..Vanhulla, inspecteur Middelbaar Onderwijs (KatholilOnderwijs)

Mr. Van Roey, InspecteUr Middelbaar,Onderwijs (Katholi k Onderwijs)

- .

Canadt
(Although.. a National 7,Mmematics Committee has not yet been- officially established, .the
following'persons have beep active in pilot testing and other deyelopmental activities.) O'

David zBale, University otRegina, Saskatchewan
John Del Grande, North Yoris,86ard of Education, Willowdale, Ontario
Lars Jansson, uniVersity at Manitoba
Thomas Kieren, University qf Alberta ,
Ronald Ragpdale, Ontario Institute for Studies in Edpcation

RobitaiHe; UnivIty of British-Columbia
'Howard Russell, Ontario stitute for Studies in Education

Chile
1ff

I

Prof. Maria Lara, Professor of Teaching Methods, Department of Primary Education.
'University of Chile

Prof. Luis Leyet, Coordinator of Studies, Department of Mathematicii Faculty of Physics and
Mathematics, Univefsity of Chile

Prof. Angelica Luque, ProSessor. of Teaching Methods in Mathemattcs, Department of
Secondary Education, Faculty of Education, University of Chile

Prof. Arlette Mendoza, Professor atthe Department of Primary Education (MathematiCs'
Section), Faculty of Education, University of Chile
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Hong Kong
Mr H F Chan, Subject Officer (Maihematici), The Hong Kong Examinations Authority
Dr K T Leung, Senior Lecturer in Mathematics, The University of H ng Kong
Mr. K. C. Ng, Education Officer/Inspector (Mathematics), Government cation Department
Mr. F Parkin, Principal Inspector of Mathematics, Government Educ on Department

Research Students associated with the pilot stage of the project:
Mr. William Chang, Mr. Law Hing Chung, Mr. lp Chiu Kwan, Miss Gladys Li, Mr. Ng Tat Pong,
Mr. Stephen Yeung /
Hungary
A. Joo, J Kadar-Fulop, Kunstar, B7Novak, F. POgacs, J. Szendrei, I. Szirtes, J. Urban

A.

Ireland
Mr C. O. Caoimh, Inspector, Department otEducation
Mr, S Cronin, Teacher of Mathematics, Blackrock College, Dublin
Sr D Gallagher, Teacher of Mathematics, Convent of the Holy Child Jesus, Killney, Dublin
Mr J. 41. Kelly, Teacher of Matklematics, Vocational School, Co. Wicklow
Mr. S. McGuinness, Teacher of Mathematics, Willow Park School, Blackrock, Dublin; Senior

Research Office, Public Examinations .Evaluation Project
Miss E E Oldham; National Technical Officer; Lecturer in Education,.Trinity College, Dublin'
Fr. B. P. Stpen, C.M., Lecturer in Mathematics, SI. Patrick's College of Education, Dublin

Israel
Dr Arrah Lewy, Evaluation Expert, T Aviv University
Dr. Markus. Chief Inspector for MathematiCs, Ministry of Education

.Dr Pinchas Tamir, Hebrew University, Science Teaching Center
Dr. Shlomo Weiner, Hebrew University, Science Teaching Center

Dr. Perele Nesker, Haifa University

Japan
Mr. Yuji Hamanaka, Teacher, Tokyo Metropolitan AkikawfrUpper Secondary School
.Mr. Yoshihiko Hashimoto, Researcher, Mathematics Education Section I, Science Education

Research Center
Mr. Tadashi lijima, Teacher, Upper Secondary School, attached' to University of Education
Prof. Yoshio Inoue, Professor, Bunkyo University (Maths Education)
Mr. Shigeo Kojima, Head, Science Education SectiOn, Science Education Research Center
Prof. Satoshi Koto, Professor, Tsukuba University (Maths Education)
Mr Matsuo Kozutsurni, Teacher 'Consultant, Tokyo Metropolitan Board of Education
Prof, Tatsure Miwa, Professor, Osuka University of Education (Maths Education)
Mr. Hideo Ohashi, Dicector, Science Education Research Center
Mr. Kazusuke Sawada, Inspector, Bureau of Elementary and Secondary Education, Ministry

.of Education
Mr. Yoshi Sawada, Heacl, Mathematics EdUcationSection II, Science Education Research'

Center
Prof Wetsuya Saki Proor, Department of Mathematics, St. Paul University (Mathematics)
Dr Shigeru 5himad IER . ,

.

Dr. TakakaZu Sugi ma, Researcher, Institute for Statistical Mathematics
Prof. Yoshio Take chi, Professor, Yamagata University (Mathematics)

pi
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Mr Yiji Torp Teacher Montornachl LOwor Secondary School estabhshed by Shihuya-warce
Mr Yukio Yo,snikawa Teacher. Lower

University
and Upper Secondary School attached to Tokyo

Mr\il.h..j_r_D.r.;,--i o uy' , Teacher,C ultant, Kanagawa Prefectvl Board of Education
Mr Satonu yoshimu )a, Kero Lowe Secondary School

Netherlands (consulting group) ,.

Dr. H J Duparc. T, Eggen, A J Th Maassen, T Plomp Dr. S. Sandbergen, G. Schoemaker,
W Solberg. J Timmer. Dr, F van,der Blki (Chbirman)

New Zealand
Dr Meggan Clark, Mathematics.Department, Victoria University
Mr H Claughton, Mathematics Inspector (Primary), Deportment of Education
Mr, R. Garden, lEA Coortlinating Unit
MI A Hutson, New Ze'aland Education Institute
M'r I Livingstone (Ch'airman), Senior ResearchOfficer, New Zealand Council for Educational

Research
Professor W Malcolm, Mathematics Depar.tment, Victoria University, New Zealand
Mr M Murtagh, PostPrimary Teachers Association
Mr A4E. Naftel, Curriculum Developthent Division, DePartment of-Education
Mr R Fmillipps, lEA Coordinating Uhit
Professor 0 awyer, Mathematics Department, University of Otago
Mr 0 Smith, Mathematical inspector (Secondaryy, Department of Education

Scotland.
Mr/Ale?k Black, Adviser in MathematiOs, Lothian Region
Mr J Gillam, Head of Statistic§ Department, Exam Board
Prolessor J M Howie, Professor of Mathematics, St. Andrews University
Mr J Nisbet, HAAT, St. Andrew .House, Glasgow
Mr G J Pollock, DePute Director, S.C.R.E.
Mr Graharn+Thorpe, Researdh Officer, S.C.RE.
Dr David Walker, EX-Director', S.C.R.E.
Mr L. Winters, Asststaht Head Teacher% St. Margaret's School, Glasgow

Sweden
Peter Claesson. Consultant in Mathematics Teaching at the Ministry of Education ;
Bengt Danlbom, .Director of tbe Section for Research and Development of EduCation,

'Nation& Boards of Education, Ministry of Education
Tord Ganeirus, Professor in Mathematics, University of GOteborg
Leif Helistrom, Research Offier in Education, Teachers College, Malmd
Sven Hilding, H M. inspebtor ot Mathematics. (earlier Professor in Mathemat cs Education,
Teachers College, Stockholm; earlier Assistant Professor.in Mathematics,. University of

Stockholm)
Robert Liliefors, Research Officer at the Institute for International Education, University of

Stockholm
Jan Unenge. Professor of Math EdUcation, Teactiors College, Jonkoping

6 c)
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United States
Joe'Crosswhite, Ohio State University
Floyd Downs, Hillsdale High School, San Mateo, California
James Fey, University of Maryland
Edward Kifer, University of Kentucky
Jane Swafford, University of Northern Michigan
Kenneth Travers, University of Illinois
A. I Weinzweig, University of Illinois-at Chicago Circle
James Wilson, University of Georgia
Richard Wolf, Teachers College, Columbia University
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Consultants



Curriculum Analysis Group

James Hirstein

Ulf Lundgren
Horacio Porta

Alan Purves

Haris Steiner

Ian Westbury s

Classroom Prxesses
Leigh Burstein .,

Graham Nuthall

)
'John Schwil e

Steffe

Alba- Thompson

Tom Cooney

Methodology
Leigh Burstein
Jeff Bulcock

bert Linn
Ric ard Noonan
T. Ne=stlethwai e
Seymo dman

-rf

Department of Secondary Education
University of Illinois
Stockholm Institute of Education
Department of Mathematics
University of Illinois
Curriculum Laboratory
University of Illinois'
Institute for Mathematical DidaCtics
Bielefeld University, FRG
CurricUlum Laboratory
University of Illinois

College of Educati
Urliversity of California, Los Angeles
Ed u&ation Department
University of Canterbury
Christchurch, New Zgaland
Institute for'Research, on Teaching
Michigan State University, East Lansing

Mathematics Education Department
University of Georgia, Athens
Mathematics Education Department
University Of Georgia, Atheris

MathematIcs Education Departritynt
University of Georgia, Athens

University
Memorial

.University
University
University

University

of California, Los Angeles
UniversitY; Newfoundland
of Illinois
of Stockholm
of Hamburg, FRG
of Illinois

New Zealand International Coordinating Unit
Averil Coe, Techriical/Ccerical Assist94
Trevor Edmond, Seconded Ex-Princial .
Robert Garden, Education Officer. (Mathematics an? Research)

Patricia Hall, Researc4Office
Roy W. Phillipps, International Coordinator
Roslyn Slemint, Research Officer
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fis

International Sampling Committee
John Keeves

Ian Livingstone

Malcolm ,Rosier

Ken Ross.

item Reviews and Pilot Testing
Jerry Becker

c_iNicholas Branca
Thomas.Carpenter
Terrence G. Cöburil
Clyde Ceircoran
Ed Davis
John Dossey
Ross Finney
Fred Fleenor
Bill Geeslin
Ann Graeber
Judith .Guthrie-----
Jack Hope
Lars jansson
Thomas Kieren
Donald Kreider
Peter Lapean.

Australian Council.for-Educational Research
Melbourne, Australia .

New Zealand Council for Educational Research.
Wellington, New Zealand
Melbourne, Australia

Melbourne, Australia

James Lockwood
Rogers Newman
John Ogle
Anthony Peressini
David Robitaille
Don Sherbert
James Sherrill
Larry Sowder
Dorothy Strong
Zalman Ugiskin
Bruce Vogeli
Diane Wearne .

Paul Weichsel
Grayson Wheatley
Don C. Woollen
Wilson Zaring

Office of tho Chairman, International Mathematics Commfttee
(Unlvirsity of Illinois, Urbana, Illinois, USA)
Kenneth J. Travers ,

4 Chairman .

Professor of Mathematics Education ...

Peter G. Braunfeld \4taff Associate
Peofessor of Mathematics and Secondary Education
James J. Hirstein , Staff Assistant
Assistant Professor 0 Mathematics Education
James E. Hecht . Research Assistant
Graduale Student, Mathematics Education ,

_ Horace Smith Research Aitistant
Gradate Student, Mathematics Education
Peter Staples Research Assistant
Graduate Student, Mathematics Education

L
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REPORT OF THE PLANNING SEMINAR
FOR LATIN AMERICAN PARTICIPATION IN THE

SECOND IEA INVINATIONAL MATHEMATICS STUDY
Cal-ace* VenezuMa

May8-11 1976

T he zieeting bors-isttiot an informative session anti 4 Uissioh devqteta' Lo ihe ptannsnidf
'tut.lre activities in tneinlarmative session me followeing took place' 1..

1 .
,

1 A bt'il$entation by Kenneth Travers e4dres4eci the reasons for ttve meiitingano the rauilts
eski.A..cted as a conseqUence, of thee meetinig ArLso. a presenUtfion by filoy PrtiitiPos.
aesIrsbe<1 the previous ewS of. ,the inwrnational 'ikssociation !Pr th Evaivallein of

,

EdUcatiOnsi Acnieveithent and the ,lriteinationai MathiMatici committee' The ectuiv
stiitus or the Second Study. $rirogreski. in ai number of countries for It?* pastivio years, ..
ilk ilS Ch.K Li sSed s -7-

A detailed presentation by Caiitina Rodriguie4 Oaeciibed tast graperienc as ip-Chkie'.reord.ing the lEA Si A SbiCt SUrVey, and discussed .turthar in* ongomg activitiesesfeiated to the Sic Mathematics St4.4dy This laresentetion wasitspeCiaimpartaint in
'N thet it helped the fticipants tarheicakrize themselves with the dStnernaclo the study ano.

th.e dttidulties lincOintered: it %via Piarbc4kiely Intattatirvg.1004kula tOst study wiwatead a
cguntry wilh cheracterisbcri. very *irntiar tO ciathor L.Aitin American nations, -,

3 .1' no pratiellta4 Ic;y giucir Vapairik diaiCtbssed ree1b4ns foi the cancer.n until rnathergelbc*
achievement and ChiCussol the faMrs to ibsp kfl hund When prepating stuostoti lot tna
futae .

4. James WilsIn discussed the factors onvaived in demiooing tapies of specifications
igrids1 .tests of achieveMent. and attitude scab**.

With rese24-6 the planning of future eotwitbes, the folikivrong,canisians %bore reached ..
,

I To 4ccept.Enri4u:$G4nitore's (Coats RICA) racomMendationtocentrawetnaPiroduCtitel
Av1,41:41iiiibtoitrop zg infOrmative inaloatial fOr, the different activitmie of in* &kat* Saudy in
Colius Fiie-a Cosa kiCJI *Ira pteiNisti a Dimorilhify informative bUiI*IIn wttich wilt bra

.

oitibiornoated ta Other participating nation& ,,','.\,
TO ces-inate, for each of the nine Latin.Arnefscen Caunu'upa particloats% in tna study, a
siatic.;r7a1 Colbrdinator who eiokiid be . , tor outwitting the riecaleary orocoduirse -
in n S !ler country Theperson14eaegna omen otib*-LAtir. Amer *can county*** ice

. , .AS !(:), ':)11%($

A1.;e,r1 LIES Santaki
KM)* Cruz Iklascitjoi
giuido E Vakais

Costa pica' Causikarmo Vargas
Criciik, . Cretins Rodriguez
Meliko . Emilio Luba
Port., Rx.c FranCtaco Gat riga
Dom. P 'CAA Rirp4401.0 Eckiatako Lund
\ienviz..,itke Si0 Kilda



L In 4Ji country. it committee will be called upon to-develop a table of specificatioqs
KeepIng with me guidelines set out in a working document; triaf will be

fo.rwarded by Roy Phillipps to each Nationa4.Coordinator.
4. The tables of specifications are tó be sentio the IMC befOre September HI, 1978..The,IMC

will compile and revise the materials and will return, tharn to the National Coordinators,
together with sample questione for each content-and process area, by December 31,
1978. At this point, each country will develop a series of questions in preparation for test
development.

5.' Each country will define the Populatien A with which they will be working during the first
'stage of the Study. This populatio*hould consist of students who have completed
primary schooling ancrare approximately thirteen years cif age. If the ages designated are
not the sam.e- for all particiOating countries, a method will be devised whereby the
information collected can be r'nade comparable.

6 The National Coordinators will hold a meeting -during February of f979 to begin
development pi pilot testS.. Previous questions developed, by the International
Association for the Evaluation of EduTtional Achievement will be used for this purpose,
as will-those questions developed in Atin America. The goal of the meeting will be the
developMent of a pilot test, which will be a model for the development of national: tests.
Tho national versions of the test should be ready by April 30, 1979.

-The Inter-American Committee of MathematitS Education exPressed their satisfaction
with the incluSion of the Latin American countries in the Second Study. TheV expressed their
appreciation of the inforMatiOn 'provided by the .IMC, as ,4ell'as their satisfaction in having
been able to collaborate with the other participants in such an important international study.

Finally, all participants expressed theirappreciatio.n to FONINVES and CENAMEC,.and
also for their hospitality during their stay in Venezuela.
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MB MI III Ili

PARTICIPANTS IN THE PLANNING SEMINAR FOR THE SECOND INTERNATIONAL MATHEMATICS STUDY

Nam(
Colina, Pedro Jose"

D'Ambrosio, Ubiratan
6

Garriga, Francisco

Geingora, Enrique

Gonzalez, Jesus S

Hernandez, Elsa

Luis, Em lio

Luna, Eduardo

Caracas, Venezuela
May 1978

Position

del Departarnento de
Maternaticas y Fisica del Instituto
Universitario Pedageigico de Caracas
Profesor de Matematica y Director del
Institute de Matematica, Estadistica e
Ciencia de CornputagSo Universidade
Estadual de Campinas, BrasH

Catedrfitico de Maternfiticas

.Vicerrector Acidamico
,Universidad Estadal a
Distancia (UNED)
Profesor de Maternaticas
Facultad de Ciencias de la
Universldad Central de
Venezuela

Supervisor Nacional del
Ministerio de EducaciOn
Profesor de Matemética

Investigador Titular, instituto
de Matematicas, Universidad
Nacional Autónoma .de Mexico

Director, Departamento de
Matemdtica Universidad Cathlica
Madre & Maestra (UCMM)..

z

7,0

Addriss
Av, Pan El Paraiso
Caratas, Venezuela
Tel.: 442.57.21

IMECC-UNICAMP. Caixa Postal 1 70
13100 Campinas, SR
Brasil
Tel.,: (0192) 2-40.85

Apartado 22152: Universidad de
Puerto Rico
Rio Piedras, P.R. 00931
Tel.: 761-98.09

Apartado No 2 Plaza Gonzalez Viquez
San Jose', Costa Rica
Tel.: 23.42.18 (Universidad)

Departamento de Matematicas
Facultad de Ciencias
Universidad Central de Venezuela
Caraaas, Venezuela.
Tel.: 35.69.29

Edificio Nazareth, Jesuitas a Tienda
Honda, Piso 4, Ofi...41"
Caracas 107, Venezuela
Tel.: 82.93.29 (ofic.)

284.61.48 (hab.)

Instituto de Maternaticas '
Ciudad Universitaria, Mexico 20, D.F.
Tel.: 5-48-20-07

5-63-45-03

De Irlamento de Mlitem5tica UCMM
ifgo, RepUblica Dominicana

Tel.: 582-01.49 (hab.)
582-51.05, ext. 284 (UCMM)
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Name

Marques, Kleber C uz

Rada, Saulo

Rimoldi, Horacio

Rodriguez, Cristina

Salazar, Guillermo Vargas

Santana, L.

Valdei, Guida Elias

Yackovlev, Vladimir

Position._

Profesor do Departamento de
Matemticae do Departamento de
MetodologiaPegagocia de
Universidade Federal da Paraiba, .

Brasil

Sub-Director del CENAMEC

Director CI1PME

Profeser Coordinator Servicio
de Desarrollo Docente, Universidad
de Chile, Santiago de Chfle

Catedrfitico Escuela de Matemiticas
de Universidad Nacional y Educaciôn
Universidad de Costa Rica

P otpsor"Educación Matemetica

Profesor Departamentode Mategletica
del Colegio de Ciirdenas Palmira,
Colombia

Secretario Ejecutivo de FONINVES

Add ress

v. Cabo Branco, 2204, Apt. 406
58.000 Joao Pessoa, Paraiba, BrasK

'El Marques Apartado 75055
Caracas, Venezuela .

Tel.: 42.01.52 (hab.)
35.47.57 (ofic.)

Corrientes 4325, 1195
Buenos Aires, Argentina
Tel.: 86.51.76

Ofic. RanLigua 0544, San(iago
Hab. Policarpo Toro 1446
Santiago, Chile
Tel.: 49.76.87 (ofic.)

28.18.36 (hab.)
Apartado 6617
San Jose, Costa Rica
Tel.: 25-63.88

24-56.80

Departamento de Maternitica
Ciudad Universitaria
Nuriez, Buenos Aires, Argentina
Tel.: 27-86.80

Carrera 24 A No 3-17
Cali ./aile Colombia
Tel.: 56.10.77

Av. Fco. de Miranda, Torre
Europa, Piso 3. Chacao.
Apartado, 52.042. Careca$ 1p5
Caracas, Venezuela
TeL 32.46.46

32.89.51
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Name

GUESTS OF THE PLANNING SEMINAR FOR THE SECON

Position'

Associate Professor of Education,Kifer, Edward

Philhpps, Roy

Pollock, Gerard

Travers, Kenneth

Valeiras, Andths

Vogeli, Bruce R.

Weinzweig, A I.
- .

Wilson, James W

International Coorci,i.rlator, lEA

Depute Diiector, Scottish d'ouncil
for Research in Education

Professor of Mathematics

Jefe Uriidad de ,Ciencias Basicas
DepartamentO de ksuntos
Cientificos, Q.E.k
Professor and Chairman,
Department of Mathematics, Statistics
and Computing
ASsociate Professor of Mathematics,
DirectO7, Master Science in
Teaching Program.

ProfesSaT and Head, Department of
Mathematics Education,
University' of Georgia
Editor, Journal for ReSearch in
MathematPcs Education

NATIONAL. MATHEMATICS STUDY.

Address

-University of Kentu9ky
Lexington, Kentucloy 40506
'Tel.: (606) 258-4663

Department of Education
Private Bag, Wellington, New Zealand
Tel.: 73.54.99 (offibe)

76,64.45 (home)

Scottish Council for Research in
'Education
16 Moray Plate .

Edinbtirgh EH3 6DR Scotland, U.K.
Tel.:- 0317226.7256

e.

130 Education Building
University of Illinois
Urbana, Illinois 61801
Tel.: (217) 333-8600

Washingt6n, D.C. 20006
Tel.: (202) 381-8737

Columbia University.
New York, New York 10027
Tel,: (212) 678-3740

Department of Mathematics
University of Illinois
Box 4348
Chicago, Illinois 60680
Tel (312) 677-3930 (home)

(3:12) 996-8612 (office)
(312) 996-3041 (office)

105 Aderhold Hall
Athens, Georgia 30602
Tel.. (4041 54274194


