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The IEA Intgrnational Mathematics Coordinating Unit is located in the CurFiculum
Development Division of the Department of Education, Weltington, New Zealand. Editorial
work on this bulletin was prepared at the University of Jllinois, Urbana, lllinois, and at

Research for Better Schools, Inc., Philadelphia, Pennsylvania. Editorial and publication

' %”3398 of production were prepared at Research for Better Schoois by Ann Graeber and
ichard M. Weisman. - .
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SECOND STUDY OF MHEMAT:CS:
; BULLETINNO. 3 -
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The Mathematics Study Bulletin series of the International Association forthe Evaluation
of Education Achievement (IEA) is infended to serve a number of purposes:

1. Jo consolidate the decisigns of the international Mathemétics Committee.
2. To provide a historical record of the development of the project.

3. To provide working ins&ructions for National Centers and National Mathematics
Committee members. ) - : o

Although the bulletins are written primarily for use within the framework of IEA countr‘iés\ TF\ ‘
and.committees, they may at times be found useful for general informational purposes.

Two previous Mathematics Study bulietins have already been published. Butletin No. 1,
publisied in October 1976, described the background and evolution of the Second |EA
Mathematics Study, the issues to be addressed, and the procedures proposed to address
those issues, and outlined a tentative timetable for th tudy. :

Bulletin No. 2, published in September 1977, reported on developments concerning the
Study, including funding and organizational details, discifssed activities of the International
Mathematics Committee, providad an international grig/Summarizing inijtial responses from
countries about their mathematics curricula, and preSented an Updated timetableMor the
Project. i - . )
This bulletin elaborates upon the'design for th "Study, provides a detailed timetable, and -
i e Summarizes sampling and instrument speciﬁcatioasr##&in&ﬂeed%haﬂhi*sgctmmem.c omain " T,
sufficient information for National Centers to prepare proposals and proceed with other o0
arrangements preparatory to participation in the Study. ¥ ' '

]
4

- -

h . .
- - | .
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I. IEA COUNCIL MEETING o ' : .

The 19th Session ofthe IEA Council was convened in Tokyo, Japan, January 23-27, 1978,
‘ under the auspices of the Japanese National Institute for Educational Research. Thismeeting
‘ " provided the first opportunity for members of the 4nternationgl Mathematics Committee to
interact personally with representatives from countries planning to participate in the Study.
The International Mathematics Committee expresses its gratitude to Professor Masunori .
Hiratsuka, Director General of the National institute for Educationa) Researé&and to the staff e
of the Institute for contributing to the costs of bringing the Internationa! Mathematics
Committee to this important meeting, and4or their hospitality during the Committee's stay in
Tokyo. ‘ o -

4 .

li. FORMATION OF MATHEMATICS PROJECT COUNCIL \
bn January 27, 1978, immediately subsequent to the IEQ Council Mesting in Tokyo, an
organizational meeting of the Mathematics Project Council washeld, at which time Mr. Roy W.
Phillipps was elected Chairman of the Project Council- The Mathematics Project Council
-consists of representatives of each institution partigipating in the Second Mathematics Study.
‘A list of current members (one from-each country}is foundin Appendix B. Although there is

-
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some uncertainty as to the exact number of countries that will actually take_dart in the Study..
approximately twenty are in some stage of planning for participation. '

HI. LATIN AMERICAN SEMINAR

In May 1978, the government of Venezuela, through FONINVES, afoundation devoted to
promoting sciemific%;and technical education, and CENAMEC, the Venezuelan National
Center for the Imprevement of Science Teaching, supported a-conference attended by
representatives of nine Latin American countries seeking information abaut the Study. Theg
conferénce was -endorsed by CAIEM, the Inter-American Committee on Mathematie§

ucation in Latin America, whose Executive Committee—Professor Luis A. Santalo
(Argentina), Professor Ubiratan D'Ambrosio (Brazil), and Dr. Saolo Rada (Venezuela)—-

" “attended and took active part in the deliberations of the meeting.

. . ¢

A greatdeal of enthusiasm for the Mathematics Study was expressed by those attending.
Dr. Enrique Géngora, Vice Rector of Uhiversidad Estade! a Distancia in San Jos&, Costa Rica,
offered the services of his institution as a Clearinghouse and translation center (from English
into Spanish) for dotuments related to the Study. Limited support fora follow-up meeting of
the Caracas Seminar has been offered to the International Mathematics Committee by the
Organization of American States. This meeting, which wili provide further training in various
preparatory aspects of the Study, will be held at Campina3, Brazil, in mid-February 19%9, in
conjunction with the Fifth Inter-American Conference on Mathematics Education. Appendix
E proviges further details on the Caracas meeting. N -

3 - ‘ /
The international Mathematics Committee and the |EA express their aBpreciation to Dr.
‘Viadimir Yackoviev, Executive Secretary of FONINVES, and to Estrella Benaim #e Bello,

. Director ot CENAMEC, for their support and kind.hospitality-while-the-Committee was in -

Caracas, and look forward to concrete steps toward Latin American participation inthe Study.

*

IV. INTERNATIONAL CURRIZULUM SYMPOSIUM

As is discussed in defail in pages 13-15 the first phase of the Mathematics Stydy‘c’ons‘ists

. of an international curriculum analysis. This analysis is now under way. Many countries have
already provided, through QUestionnairas in Working Papers | and VI, initial data to be utilized
in the analysis. These responses, together with information soon to be sought about other
aspects of the curriculum, will serve as a basis for_discussion and deliberation at an
international symposium on the mathematics curriculum tobe held, itis hoped, atthe Institute
for Mathematical Didactics, Bielefeld University, Federal Republic of Germany, in mid-1979.

Profesgor 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 the
Federal Republic of Germany. '

V. MEETINGS OF THE INTERNATIONAL MATQEMATIES COMMITTEE (IMC) i
The lMChas'met on four occasions since the publication of Bulletin 2in September 1977.

. Only two sessions, howevér, were dedicated wholly to wark of the IMC, those at Kentucky and

Hlinois. On all but one of these occasions, the full committee (fornames, see Appendix C)has -
been in attendance. Unfortunately, due to scheduling difficulties, Dr. Sven Hilding {Sweden)
was unable to attend the Carécas meeting. e

NS

Dr. Hans Steiner resigned from the committee in late 1977, but continues to work with
*IMC.on curriculum analysis. L A ' ! : '
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Ndvember 14-18, 1977, Lexingtom, Kentucky, USA

This meeting, hosted by the University of Kentucky, was devoted to the following tasks:

1. Editing draft collections of cogaine items for inter"hatiopa! pilot testing. :
2 Revij@ing resuits of attitm in United States and preparihg scales for

intefnational pilot testing.

3. Presenting a symposium on minimal mathematical competef‘lcies for the University

of Kentucky community. S

4. Planning for working sessions at the Tokyo meeting in January 1978, ' -
. . f/ .

/ o

January 23-27, 1978, Tokyo, Japan

‘The IMC mef only briefly'aé a committee at the Tokyo meeting. However, it
days with the entire dssemblage, or with smal! working groups, on variou
Study. im‘p_ortant outcomes pf the Tokyo meeting inciuded:

1. Overview of thé purposes and design of the Study.

2. Revision of the timetable for the Study as reflected in Appendix A of this document.

A

7

D!

~

7

\

£

3. Detailed consideratich of cognitive instrument devetopmenvt.

4. Critique of the classroom processes instrument. -
5. Outlime of sampling specifications. -

—ae

6. Initial consideration of data processing mattefs. including/a discW‘of the

- location of.the internatiqnaf;jata processing unit.

May 8-11, 1978, Carl_cgg, Venezuela
" ¥ Althou ‘
devoted to other IMC matters, including:

a— A

|

gh the days were committed to the seminar (see Il above), three evenings were ..

1. Adaptation of the time schedule for the Study in light of decisions made atTokyo.
2. Development of specifications for the cognitive instruments. .- '

3. Review of the contents af the prbbosai for international funding (deliveré& iﬁ draft

. form in late May 1978 to all members of the Mathem
4. Outline of plans for the intetnational Curriculum Sy

e .

\/bAuqust 21-25, 1978, Urbana, lilinols, USA

Key outcomes of this mesting inciuded the following:

atics Study Council).
mposium (see IV_above).

>

1. Modification of internationat"g rids on the basis of additional responsesreceived from

' national centers. These revised.grids appear on pages 4-7 beiow.
2. Planning for the final round o\p‘mg&;esting of cognitive and affective items for both
din

populatiogg. This is to be hel

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. Discussion of plans for the International Curriculum Symposium scheduled for
_ Bielefeld, Federal Republic of Germany, in August 1979. ’

5. Planning for the conference on methodological asp@cts of the Study, scheéuled for

February 1979 at Michigan State University.

-

.
- N
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TABLE 1

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

. | ' | ' Behavioral Categoriesa “«
: ‘ ' Computation '
L ' . ' Comprehension
—~—— A . _ Application
' Content Topics ' ‘ R l } Angéysis- .
000 Arithmetic r '
l 001 Natural numbers and whole numbers \ Vv Y f
002 Common fractions oV v | [
003 Decimal fractions . . v V 3 I
004 Ratio, proportion, percentage . vl Vv | |
. : 005 Number theojry | | — _
K ‘ 006 Powers and exponents . . . E | - —
YL 007 Other numeration systems 5 — — — -~
. ' 008 Square roots Coe e ' [ ! — -
___«-___._n_—(ff——-QO&D%memionafaqqfvsis*r " IR N - —
J
.o 100 Algebra | |
‘1_01 Integers . Vv V | ]
102 Rationals . . . . . . . . . . . L | ;
103 Integer exponents l - - -
104 Formulas and algebraic expressions [ I | |
e ‘105 Polynomials and rational expressioﬁs ' I I — -
?06 Equations and inequations (hnear only) \ ! | lg
107 Relations and funcxxons .. ! | - -
2 108 Systems of- lmear equations . R — - -
. 108 Finite systems . . — - - —
4 _ 140 Finite sets ey y | ~
- 111 Flowcharts.and programming .. .= - ~ -
112 'Real numbers — — - -
e ,,
- ) o p
] 3The foHowmg rating scale has been used V= béfy ;mportant ! important: I = important

for some countries. A dash (~) indicates that the topic was not conmo‘eredﬁmportant enough
to warrant trial items being found or constructed.

)
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TABLE 1 (Centinued)

-

~,

Contant Topics {
i

Behavioral Categories:

Computation *
.- Comprehension

Application

‘ Ana;ysis

f

200 Geometry y

201 Classification of plane figures .

‘ 202 Rroperties of plane figures .

2Q3 Congruence of plane flgures
204. Similarity of plane fsgure§
205 Geometric constructions : J. oo
206 Pythagqrean triangles . . . . . . . .
207 Coordinates. . . . . . . .i. ., .
208 Simpledeductions . . . . . . .’
209" Informal transformations in geometry .

210 Relationships between lines and planes i in space .

%

\Y

cn%chttsﬁvmmwammes) T
212 Spatial visualization and representation |
213 Orientation.(spatial) . . . . . . . . .-

. 214 Decomposition of figures . . . . . . .

300 Probability and statistics -

301 Data cdtlection

1,302 Organization of data

303 Represent@tron of data -

304 interpretation of data (mean mednan mode)
305 Combinatorics. - . -« ', . . . . .w
308 Gutcomes shmple spaces and events

307 Counting of sets, P(ANB), P{AUB), mdependent
eventsh

-
-~

308 Mutually exclusive events . _..

. 309 Complemeéntary events

- 402 Estimation

Y

400 Measurement

401 Standard units of mdasure .

403 Approxsmanon ..
2
404 Determmatton of measums areas,

L]

LY



TABLE2Z - . - N

POputatxon B: lmportance For Instrument Constructlon '

Of Content Topsm And Behawora! Categones ’

. : Behavioral Categories?

L ]

~
S

A S Cor}tent\_]'op'rm

A

- Computation .

1 Sets, relations and.functions

1.1 Set notation

1.2 Set opefations (e‘Q; Qnic)n; inclusion) . . . . . A |

" 1.3 Relations .
1.4 Functions' )

U

»  {rationals and reals) .

>

. - 1.6 iInfinite sets cardmahty and cardinal algebra :

2  Number systems- .’

N . ..
2.1 Gommon laws for number systems . .

2.2 Natural numbers .
2.3 Decimals . . .
24 Real numbers .. .
25 Complex numbers

- ®

t

3 Algebra |
3.1. Pa!yno?a!s {over 6)
3.2 ‘Ouctientg of polynomials
.+ 3.3 Roots and radicals
3.4 Equations and inequalities

3.6 Matrices . . . :
3.7 Gr;pups rings and fre!ds ~

.far some couhtries. A dash ( ) indicat

to warrant trial items being found or

,
- ' /-
P
‘. . - - . -
-
. .

3.5 Systems of equat‘ionsand inequalities .

< < <€ - &
< L = <

-
~

w
L7/]
o
+
o

-

that the tqpm was not conssdered 1mportantenough
nstructed.
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'« . TABLE 2 {Continued) L .
S - X , BahaworaICategones s,
s 2 i ‘ -Computatmn R .
| ’ L ' Comprehension | -
' R ¥ ] » | * Applicatiop .
Content Topics ( N Analysis
| N
4 Geometry .
4.1 Euclidean (synthettc) geometry - 1 ] - —
4.2 Afftne and‘pro;ectwe geometry in the p!ane . — - "—‘ —
4.3 Ana w;oordmate) geometry in the p’i/ne .o i ! Vv | L
4.4 Three-dimensional coordinate geometry . CL LT - ~ -
4.5 Vector method_s <L | i e I
4.6 Trigonometry . Y oV vV Vv i
i 4.7 " Finite geometries . ‘ ", - - - -—
" 4.8 Elements of topdlogy . , L, -~ - - —
5. Analysis o .
_ . . _ ® - _
5.1 Elementary functions . . Vv \Y vV Vv
5.2 Properties of functions . v v -y I
" 5.3 Limits and continuity . _ I T _\;_‘k ) .
5.4 Differentiation ... . . ... . ., Y Y ! ooooon -
b5 Apphcateons of the denvatwe Vo ‘V(' TV 1
56 Integration . .o \Y v v o1 _
. 5.7 Techniques 6f integration . Vv, S
5.8 Applicatiogs of integration . \ \V-] V- i
5.9 Differential equations . : Is ls Is Is
5.10 Sequences and series of functions - - - -
3 n - - ‘.. -
6  Probability and statistits ,
6.1 Probability . . . . . o . ., . Vv Vv I -
/ 6.2 Statistics . r N | —
6:3 Distribu‘tions‘ I l ! - A
" 6.4 Statistical inference . Is g - -
6.5 Bivariate statistics - e — -
) LY

I7 o

Finjte mathematies

7.1 Combinatorics .'

8

Comp&:ter science Is g — _
S Lc}gicw S T — ) . — —_ .
! . ‘ ' s Tty / ’
- -
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VI\lNFQRMATION BROEHURES
" Two brochures have beqn produced by IEAthat may b of interest to persons seekmg
information on vanous aspects of the work of the Association. .
e _ .
IEA Activities - Ry

This document, prepared by Professor Neville Posttethwaste Chaifman of IEA, contains
a description ot IEA, summaries of past IEA projects, overviews of curfent IEA, pfc)jects
{including the Second International Mathgmatics Study), and mformatmn conferning
participating institutions from each codntry, Copxes of tMﬁbrquamay b& obtained from:

Dr. T. Neville Postlethwaite 0, & . ,

Department of Comparative Education | ’ N
Unwerssty of Hamburg : . ' -
Sédanstrasse 19 , ' )
2000 Hamburg 13 o *

Federal Republic of Germany

T_h‘e Second Intemational Mathemat!c& Study'

This brochure descrrbes in nontechnical terms the purposes and plans for the Study. TH\
booklet has been prepared pamcu!ar!y forusein presenting to governments or other agencies
seeking support for the Study. Such support might include authoerization for access to
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VIl POPULATIONS . ‘ o :

Two major concerns have guided the ndentrf:cat:op Qf populations to be included in the
Mathematics Study. First, for coungries that participated in the First’ Study it should be -
possible to make comparisons on seiected measures with comparable groups’in the Second o
Study. Furthermaore, since the ciassroom isthe focus of the Second Study, the popu!attans are A
defined by ciass or gradg in school.

POPULATIQN A—All stldents in the grade level where the ma;omy has attained the age .

. of 13.00-13.11 by the middle of the school year. . « , '
~

This defigition is very similar to that-used in the first survey for the Population 1b. If any ot

doubt arises in a country as to which is the appropriate grade, preference should be given to

the grade level tested as Population 1b in 1964 (for countries that took part in the First Study)

. .and the grade level at which the tests are considered to be most appropriate. In each such

case, the decision will be refereed by the International Mathematics Comunittee. Such

situations should arise only whe?/(%t;ge group is evenly spread over more'than one grade.

POPULATION s——AH students who are in the normally, accepted terminal grade of the )
‘secondary education system and who are studying mathematics as a substantial part '
(approximately five hours per week) of their academic program
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. \ - .- This definition_is broader than tHat Used in the First Study. which referred to o
' .. preuniersity” courses A country that took part in the First Study should, however, Baveno  ....J ~.....,
T " great difficuity in identifying-the equivaiemt’ First Study population as a subset of the new
' L v definition. In all cases, a country's definition will be refereed by tbe’lnternmj@ar‘Matherﬁati'c§ .
- , Committee. - I | ‘
J} VIll. PURPOSES AND DESIGN OF THE MATHEMATICS STUDY i ,
*" . Why Devote a Study to Mathematics? T -

g Throughput the world, the study of mathenﬁics ocgupies a central place in the primary ¥ !
and secondary school curriculum. It is estimate hat in most/schoo! systems in the world at
gast one-fifth of student time is devotaq to mathematics. Only mother tongue, reading, and

literature are given as much time.

. .,
-
-
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“ Theimportance of mathematics in the school curriculum reflects accurately the vital role  \_ |
- played by mathematics in contemporary society. At the most basic level, kndwledge of . <
'mathqm%xtics is essential in the conduct of everyday living. More advancgmathematical
. concepts and techniques are indispensable tools in commerce, gngineering, and the natural
and social sciences. Thus, from the individual student's point of view, the learning of
mathematics in schools represents, first™a basic preparation for adyit life.dnd, second an
entrée info a yast array of career choices. From the societal perspective, mathematical
. I competence is essential for the preparation of an informed citizenfy and netessary to ensyr'e e .
‘ - the @pntinued production of the highly skilled personnel required by<4ndustry, technology, -
, ', and science, withoyt whom a nation in-the modern world is sey&efy hanmcappedrif not .=~
“. " hopelessly_crippled. ) - s ' N
‘ - yord'these purely practical considerations, it is geherally beligved that mathematics ‘
. proviges an exemplar of precise, abstract, and elegant thought' And W‘ﬁEreasvthe generalized -
, l _ effects of mathematical studies-on a student's overall intellectual development are difficult to '
' ~analyze, fet alone measure, there-does appear to be a universal consensus that the study of
mathematics helps to broaden and hone one’s intellectual capabilities.

~ Inview of the imporjance of mathematics in society and in the schools, it is essential that ™

mathematics teaéhing and learning recetve continued and sustained scrutiny. The purpose of

, the Second International Mathematics Study is to compare and. contrast the varieties of
curricula, instryétional practices, and student cutcomes (bothk attitudinai and cognitive)inan
international context. By portraying each country's schoot mathematics programs and
attainments against a cross-national backdrop, it is expected that each individualco.uni‘?y will
berafforded the opporfunity to understand better the relative strengthsand sﬁomcomings ofits
own endeavors in mathematics education. B .

. Mathematics in an International Study. The first of the International Association for the®
. : - Evaluation of Educational Achievement (IEA) studies was Mathematics. The mathematics -

achievement, interests, and attitudes of studenté were studied at ages 13, 16, and

approximately 18 in each of twelvé 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. | S "

Since the early 1860s, many countries have invested great resoarces in the developmerrt
of new mathematics curricula, new instructional methods and materiais, and preservice and
inservice training of mathematics teachers. Probably no other part of the schoo! curriculum
has had the work. resources, and changes as mathematics has had during this period of time.
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‘Since IEA coliected baseline data on mathematics in- 1964 these data can be'useful in’

and a half in e of the fountries. In view of the changes that have gtcurred, what are the

®

(determsnmg t?v;gffec:s of some of the many changes that took place m? intervening decade .
/ ]

/ \ Student ocutcomes in terms of attitude and achievement? Have stud nts developed greater
' interests in and maore pbsitive attitudes toward mathematics? Da smdents now learn
mathematics to a hlgher ognitive level? Do studants develop greater xnterests and more
positive attitudes tongrd athematics? How do stuénts today compare witl students fitteen
years ago on these criteri ‘1 :

The Ses'éond Mathem ncs Study wm also profit from the experience ga%&d by IEA in

doing targe-scale studies veﬁ'the past decade and a half. This experxence includes work in
data coliection, file bug!dm and instrument construction: it a!so includes reporting the study
tprhfmany communitie & . ‘interest, such as pohCymakers researchers, curriculum
y developers, teacher educafors and classroom teachers. -

implications and Conqequences of the Ma hematics Study for Countries Perhaps the
most importent consequence of the MathematiTs Study (as was true of all the previous {EA
studies) Is the §xtent to which teachers, school administrators, supervisors, teacher trainers,
and. educahonai research specialists come to view mathematscs education”against an
*international view of the sybject. As each country prepares a national report on the resuits of
the Study. in light of the international findings, all concerned with education shoufd find an
~important new framework tor v}wmg the nation's schools, students, and teachers, with a.
special focus on mathematics education. “ o

. Asis disc‘ussed in detail in a later section, the first component of the Study consssts of an
' mtemdt;onaj “curriculum anatys»s whs{ will portray the mtended objectwes and-
methodologies for mathematics. teaching ang learning in the participating countnes The
second component of the Study, called the "classroom process" phase, seeks to describe
instructional practsdes used by the teacher in the classroom.-in the third companent of the
Study. student attitudes and acmevement are examined in light of curricular emphases and
classroom practice,

~

The comparison within each country of the rscutum as planneciand the cumcutum as
actually taughtin the cfassroom should shed rfew light on the reiations between curriculum
specification and instruction. it is to be expected that the degreg of the fit between the

curriculum as planned and as actually taught may be wsefu! for curriculum makers and
teachers as they attempt to understand and interpret the’ student outcomes for their own
countries. ) :

itis to be hoped that preparation far the Mathematics Study in each country will include
educational planners, researchers, mathematics educators, and teachers: who can contribute
to the planning of 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 fnternatngnaf
Study in order to enable the national group to answer its most pasic questxon% about its
mathematics educahon 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
reseérch Areas such as samphng (both what to do and hoW¥ to do it); data collection,
processmg and analysis; reporting; and dissemination haveaﬂadvanced since the first round
of IEA studies, and fortunatefy there has been rather areful documentation for the benefit of
subsequent investigators. Furthermore, considerable training activities have accompanied all-
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1EA m'vesﬁgati'ons‘ and personnel! are now available in the various countrids 1o promo'te the
work of IEA and help train new personnel as;the Second Study gets under way.

<

The Second internationa) Mathematics Study as a Cooperative intemational Project.
The principle behind the Second-Mathematigs Study follows the general principle of ail IEA
studies, and it is a principie that makes these studies unique i educational research. Unlike
research conducted by persons from one country iooking at a number of other countries, an
IEA research projectisa cooperative venture. The Cooperationbegins with the joint decisions

of the national committees to undertake the Study. Then, an inte’rna}iona! specialist

committee is formed to dewelop<he major purposes of the Study,,its central questions, its
design, and the various tests and questionnaires. At the same time, each.participating country

W

through its national center creatés its own spegialist committee. The international and

. hational committees interact until a common ,unde(stangmg is reached and the @entral

guestions, instruments, and procedures are determined. _ »

. Each national committee is free to adg nationai options to the c'entral core, so thatitcan .

address specific issues of national concern. In some cases, these may be questionnaires or
lests pertinent to a particular country's needs. In others, observations may be included to

upplement the gata provided by the tests. Each country abides by the common decisions,
ﬁowever, just as each country agrees both to a timetable and to internationally agreed upon
“procediures for samplitg studengs‘ teachers, and schools. The common core exists as a basis

W
for comparisons across countries, .

Finally -alt countries cooperates in‘an ihternational‘report prepared by the international

4_ committee, and each country is encouraged to undertake a national report. Itis the series of

‘national reparts, in which each country analyzes and interprets its own strengths and

weaknesses in the teachin§ of mathematics against an international backdrop, that provides

- the greatest value of an IEA study toeach participating country. inthe past, these reports have R

led to curriculum reform, to reform of the examination system, or to new directions in teacher

- .

PN

"Unlike most international studies, an IEA study offers a country a chance to participate -
- as g full memberina research-partnership with other countries. The individual countries bear

their own internal costs of development, administration, and analysis, as well as the travel

costs of their répresentativesto fr'ne'rnaj;jonai meetings. The international costs are supported

internaticnally. All con\jntries share in the labor; each country reaps its own reward of
knowledge about itself. N

"

Distinctive Features of the Second International Study. The Second Mathematics Study

is more than a survey, it i§ a research.project that proposes to conduct an intensive

investigation composed of three components: curriculum analysis, classroom process, and
“student outcomes. Through'the curricutum analysis, it'is expected that-a context can be

constructed in which the 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 heip better upderstand and interpret the attitude and
achievemenrt data to be collected. '

-Cdlmtr@es are urged to devise subinvestigations to pursue lines of inquiry that have
~emerged or to elaborate upon 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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11,5?‘

-

»



growm on aprobfem -solving scale. Anexample ofthe&attertype ofsnvestr@atron might bethe

c.und.uqtmg of case studms to validate data prowd@d in self- -reporting sectlons of the v

- - tlassroom processes mstmmem o '

v
JFinally, in this study great importance s attached to mé sub;ect matter dimension. -

Issues have been identified that reh‘ect cross-national concerns of mathematicians and -
mathematics educators. Countries, in'turn, are egncouraged tg appoint natiopal mathematics
oommittees that are in tune with their own iIssues in mathematics educatton and to have on
theirrcommittees persons who genuinely reflagt the conceris of the classroom teacher, the
‘'mathematics édlcator at the university level ('teacher educator. curriculum develpper, and
resedrcher} and the professional mathematiciah. The foliowing -sections of this bulletin.

. which delineate the purposes and design, are intended to exhibit the' centrality of mathematics”

L wachmq and fearning in the Second !nternahanaf Study of Mat@hcs
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/_ A decade and a half age. in 1964, the Internajional Associati'on for the Evaluation of -
Educational Achievement (IEA) conducted a survey of mathematics achievemert in the
o/ schools of twelve countries (Husén, 1967) I'his'project was the firstofitskind in ingernationat -
. educatuon involving a dozen national research institutes, several different ianguages
S/« Ythousands of teachers, and a total of some 130,000 stu%e;s In that pioneering study, the
a / primary aim was to examine differences among Vario chool systems and how these
/ . differences relate to the achxevement interests. and attitudes of students(Husen 1867, Vol. |,
] p -28). For several reasons, mathematics was chosen as the'subjoct ared 1o bé investigated.
_ The curriculum reform movement, epitomized perhaps by the "New Mathematics,” had begun
; to have an impact i many countries, stxmuiatmg activity 1n curncuium research and
deve!opment in the area of mdthe atics. At that time, most participatingrgountries were
dthh the improvemght f scientific and techmcat education anad. hence, were
interested in the status of mathematics teaching .and learning in.the schools.
ermore. since mathematics was viewed momgthan other school subjects as a “umversal
languaqe it was believed that its Use would minimize problems of translation and adaptation
in the various countries (Husén, ’1987 Vol. |, pp 33- 34) .
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The first mternateonal ma emat:cs survey was of more mterest to the commumty of
international and comparative pducators than to mathematics educators. A special issue of
the. Journal for Research ip athsmatrcs Education {(Vol. 2, March 1971), however. was
devoted to reviews and critiqyes of the survey Somme attention was paid to the survey by the
press, but the focus was on th/e prc;ect as an “international cqntest in which some countries
were quxte naturally dubbed, ‘winners” and others “losers.”

Subsequent to the,ma hematics survey, [EA examin‘ed six other school subjects in some:
twenty-three nations in the time period 1966-1973. Reports on fmdmgs in each of the subject
areas have been pubhshpd and two summary volumes are particularly useful to those.

' interestedin the ' 'Six Subject Survey” asawholeratherthanin findings in particular cugricular .

areas. The volumeby PeJker {1975) provides aclear description of the technical aspeq(s of the

* survey, and the wark by Walker (1976) provides a comprehensive summary of tife entire
’ project in nontechnicgdl form. Two recent critiques of the IEA surveys have identified
important problem areés In the previous suryeys and have added to the collective wisadam

' generated by IEA in. the mtematxoha! education arena (C‘oiema ), 1975, Freu‘emha!, 1975). .
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Th‘e Second International Mathematics Study will examine the teaching agd. lea}nmg of
mathematics in schools. That is to say, there wili be anahalysis of the mathematics curriculum
tn_order to ascertain .the curricular emphases that &re determined by official educational
bodies in each country There wili be a survey of instructional practices attheclassroom level
as these curricular goals are implemented by the teacher. Finally, there will be a study of
student outcomes—attitudes toward mathematics and achievement in mathematics—in light

‘of the curriculu and teaching practices. The foHowmg model illustrates a conceptualization
of the Study. K \

A B - c

- *

INTENDED IMPLEMENTED . STUDENT

OUTCOMES
* ‘ .

~

; 2 .
Figure 1. Conceptualization of Mathematics Study.

This model itlustrates a link between official’syllabi (A) as set by ministries of education
or other educational agencies® Textbooks and other instructional;material are devised based
on the official statements as to what (and how) mathematics is to be taught in the schools.
These instructional ‘materials are used to a greater or lgsser extent by teachers. as the
educational goals are actually implemented in day-to-day. instruction (8). Finally, student
dutcomes ard meq_suféd (C). Oneimportant class of infdrmation to be provided by the Studyis

~an examination of the degree of congruence, or match, between the various camponents of
"the model. To what extent do textbooks and examinations reflect the intended educational

- goals of the ministries of ‘education? Such information will be provided as part of the
curriculum analysis. To what extent does the curriculum as implemented in the classroom
reflect the curricularemphasis intended by the ministries? This informationis containedin the
“opportunity-to-learn” data gathered in the classroom, processes component of the Study.
_Finally, student outcomescan be analyzedin light of curricularemphases and opportunity-to-

“slearn measures. ‘ '

The Mathematics Curriculum: ot ; | - *

The survey and analysis of the mathematics curriculum will be-conducted in order to
determine what mathematics is being taught, the relative.importance attached to the various
content areas and behavioral levelsinvolved, dnd how different mathematical emphases (such
as theoretical as compared to applied points of view) are reflected in the curriculum. The
Study wili attempt to obtain information on how the intended curriculum—as reflected in
courses of study, departiment of education statements of objectives, national or regional
examimations. textbooks. and so forth—compares with the actual, orrealized, curriculum—as
reflected by teacher and student reports on amounts of time spent on various topics
(opportunity-to-learrt) and tlassroom activities. The following three issues elaborate upon
olr investigation of the mathematics curricylum. - '

A} . .
The 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 movement of the 1960s, other countries invested large amounts of time and energy

in devising their own syllabi, courses of study, and textbooks What 15 the end result, after
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" these to such phpif‘ outcomes as interest, attitude, 'understapding, an

: . : ) "
nedrly a generation of this activity, both in terr%s of the ob}e'ctives and conteﬁ{t of the
curriculum and thegstudent outcomes (both cognitive and ffective)?

As-a tirst step m finding answers to these qugstions, each) country will be asked not only,
about the status of the curricufum today, but for ssessmentsjof how the curriculum came to
be whatitis - thevarious factors thatcame into play to prduce the present objectives, sub}ect
matter emphases. pedagogical practices, and evaluative procedures. )

-The Role of ‘Matﬂph\a'tical Appiic‘atlons. To what exterit does the curriculum reflect the
use of mathematics in such fields as physics, biology., economics, and political science?tn our
increasingly technological society, the impqr_t'_anc_;e, of mathematics in providing tec’h'giq'ues
for anatyzing and so_!w problems*in a’variety of areas is increasing. The Second

Mathematics Study will a§ttempt to determine the extent to which- different countries

emphas:ize the applied aspeets of mattfefhatics in the curriculumand in classroominstruction.
For example, applications of mathematics can be 1lluminated by organizing the curriculum .

a%o'unq broad interdisciplinary themas in which mathematics emerges incidentally Or, the
mathematics curriculum might be dgveloped in accordance with accepted beliefs about the
scope and sequence of the subject matter. Other tields of study, such as science or sociatl
studies, might be integrated with mathematics in order to illustrate its use in those fieids.

s likely that practices vary greatly across countries in the emphasis placed on uses of
mathematics. In some countfies, the influence of “"pure” or 'theorétical” mathematics may be
greal The textbooks may focus on mathematics as a self-contained body of knowledge, with

little reference to its usefuiness or application inthe real world. Other couhtries may promote

a study of mathematics that emerges from the child's experience and includes extensive
classroom. activity involving experimenting, exploring, and collecting and analyzing data. -
Should differences in curricular approaeh/es be fqund, it is of interei{{a attempt to relate

d

) problem-solving
capabilities. . . _ -

Minimal Mathematical Competence." In the'wake of the curriculum reform movement of

the 1960s, there is great interest in many countries in the c,o'mpetence of students who are

products of these new curriculums. To what extent are today's students able to deal with

- mathematical tasks required to function effectiyely in our technologital society? As Fex.has
noted (1876, pp. 333-336), the expression “mathematical competengce” has many-meanings.
. To some, dismayed by repgrted declines in achievement test_scores, "mathematical

competence” may imply a comynand of the arithmetic skills essential for survival in daily life

and occupation in business or skijled trades. To others, "mathematical competence” means.

minimal levels of performance required at various levels of hooling. Incertajn countries, this
issue is taking on grand dimensions, and is manifesting it§eif both irfdemands from parents’

groups for a “return to the basics” (reading, writing, and arithmeticy and for the ngcessity of )

passing tests of minimal skills béfore high school graduation dipfor'na'saare granted.

In the’'Second Mathematics Study, countries will be asked to provide statementsson
minimal mathematical competence, together with sample examinations or test items of
minimal gompetencies. 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, perhapsin anecdotal form, of

mathematical "literacy ” . “
.E;ch c)ft fr;e:ciigcrtlsss()rw here 1s based upon the repgrt of the Worklnq Group on Miimal Mathematical Compétence,

- which took place at the meeting of the U.S National Advisory Pane! of the Second Internationat Mathematics Study,

Urbe}na, Hhnots, USA, January 1878 . ( . .
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.‘ - Among the IEA countries, Ejéfferjng socioeconomic-political traditions lead to differing
: ) expectations from mathematics education” and differipg approaches to the minimal.
“competen'ce issue. A survey and critical synthesis of, hational responses to the following
' . a questions should provide extremely useful insight for each IEA country.

. At what age and school levels are minimum compagnce levels being specified?
.Is competence for “functional literacy" or “further schooling” or some other criterion
the goal? - : -

" Are cq'mpetegncies defined in broad goal terms or specific performance objectives?
How is a criterion of competence set? ]

What percent of students currently attain desired ﬁombétenqa’? .

* How is competence attainment measured? o _

What are the decision processes by which minimal competencies are defined? Who

r s involved—the public, mathematicians, teachers, business and ‘industry? Are

"

NO VAW

- _competency definitians reiated to carefuily assessed career opportunities? )
8. What programs are designed specifically to induce minimal competencies? How -

P effective are remedial efforts of this type? _ .
. 9. What are the perceptions of minimal mathematical competence held by various
¢ groups —students, teachers, i‘ay public, etc.? - o '
. . 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 whateves level is

“dgemed most appropriate to the countries. For example, some countries may wish to have a

- measure of minimal campetence for students at the school-leaving age. Other countries may
wish to have the measure’from a representative sample of all students in the final year of
secondary.schqol. . ~

In surﬁmary, the interpational curriculum analysis will be conducted in an attembt to
answer questions such as the following; . . o

1. What content and behaviors are viewed as having greatest importange by the various

tmportance attached to these areas of content and behaviors? - A
3. What major developments in curriculum and in curricular emphases have come |
about in"the countries since the First Study in 19637 ' ‘77-’
4. What forces (influences) have come to bear in bringing about these developments?
5. What is the p&sition of each Jountry' with respect to the issue of minimal
- competence? ‘ ’
o o | ?
\ Clanroom: Processes . ‘
Teacﬁing consists of sequences of teacher behaviors designed to bring about intended
* outcomes in students. The Second IEA Mathematics Study is placing major e‘ﬁnphasis upon
“the classroom, . . '

This emphasis reflects a firm belief in the importance both of teaching and &heclassroom‘*
in the educational enterprise. There is the desire toknowmore about what teachersdo asthey
teach mathematics. This information is important from a descriptive point of view, so that the
varieties (or lack thereof) of instructionai strategies can be portrayed, thus expanding
knowledge of the status of. mathematics instruction. There is also the hope that some teaching
behaviors will account significantly for variance in student outcomes. N

¢ ~
. ‘ s
) *
\ ) ,

: : countries? ‘ B o | .
. 2. What educational philosophies, or other rationales, appear to be reflected in the’
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Opportunity-to-Learn. This construct was devised for use in the First IEA Mathematics
. Study as an index of thé extent to which the intended curriculum wasimplemented by the

teacher in the classroom The measure has subsequently been refined and is currently being

- ptioted for.use in the Classroom process questionnaire. It is planned that both teachers and
students will be ask®d questions concerning the extent to which opportunity has been

provided in class to fearn the variolis topics onthe cognitive tests.

~ Teaching Behavior. Since teaching consists of sequencegs of teacher behaviors, those

behavior§ engaged in by teachers as various topics were taught wikl be categorized. These

behaviors are of two general kinds: topic-specific and top‘i’c—general.

Toplc-Specific Teaching Behaviors. These behaviors are 9ng}§ged‘in by teaéhers as
particular items of swubject matter are taught. The fo!iawing‘exam'pies are frc_)m.topics at the
Populat‘son- A (13 year old) level. .o
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. | COMMON FRACTIONS -
; : 1. Various interpretations of fractions are depicted on the loft below. For each interpreta-
; | . - tion (a-k), place'a check in the box by the response that best describes your use of that

- interpretation. o , ‘
_ . . # a. Fractions as quotients: - ) ' b. Fractional parts of 2 collection: )
. . ' : m“'n' '3’ divided by 4* o : i’ means @
4 ’ . .

3

. ' » I'dg [——« 1 use I—:Iulc o L.. 14;‘ ! 1 use Lxm.v L_—

not uke- - occasionally » traquently not use ° occasionally frequently
e '. . ' c. Fractions hmiam: d Fractions as ratios:

~, 7 oo fron

( .f Tdo le Lrlun L] I_d'o : L

. . Y1 not use occasionally requently .. .not use | occasionally | frequently
. a r‘ . oancﬁom as segments: ' . £ - Fractions as operators:
_3 MeaAns © 2 H ¥} ’ L § ) !
' ‘ ‘ ' = 3 =2 DR r——

' operator ]
m mem e e e ey e B e g i = . [
d S .

.7’ tdo  Lllwe Tt i Tdtm e T

, not use occasionally frequently .} not use occasionally fraquently .
' g. Fractions as repeated addition ' h. Fractions as docimah:/ ' ‘
: .p : . of the unit: o . o s N
o S D "
- ‘ . _' v T eret ' ¥ i‘-YS_
. ) o :!do+ I__,.qu LI Tuse LT 1do T-_“qu' ) L‘_,__,Iun ]
‘ - ‘ ‘not use occasionally . frequently |’ not use occasionally - frequently
' i. Fractions as points on the number line: i. Fractions as measurementy; -
' . =
: b . ’
L“ i — 3 L J‘ 4 s } # II [ ’ . . 3 )
. MR R o] 1 this container holds “ J_ . ( '
“l “ f | . _ | | .
-1 -0 % 1 : 2 ) ' : L -
R . a . o g or ' "
1do L T Tuse L__J Tuse < L] ‘
not use - 1 .occasionally frequently . ‘ 3 .
— x : this box weighs kg
k Fractions as number paim: ‘ .
) - or :
) three fourths as (3.4)
‘ : ‘ - : . ‘ , this stick is i m e
. | 1do L] Tuse ] Tuse [} Tdo | lue [ TTuse
: T not use © | occasionally frequently Lot use occasionally frequently.
L - i . \,R— , - I it
| ' | . | ;( h
. -
' g 1

e
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quently? (Circls)

2. Which one(s), if any, of the abeveqfntcrpretaﬁom of fractiops-do you use most fre- -
* ‘ . ' . ‘ ‘ . B -1 ) l /' -

none a“° b c,__d e t g h i i k‘

-

3. Whi)l\ onc(s) it any, of ﬂ}e above interpretations do you use:

® a. only with your brighter students'? (Circle) B
\ ‘mone  a k; c d e f‘ g h i i ko
b. only with your slower students? (Circle) ) a

none a b "c d e f .g h - i i k

4 Of those interpretations tha.:_you use in teaching fnctmm whxch one(s), if a,ny, d’g your
students use most frequently in working exercues'? (C:.rcle)

T d

)

that you use, indicate which of the follomng are reasons why .
T L do use them. (You may check more than one.) . — s B

—

. _ Their use is emphasized or recommended in the syllabus. L

b They allow the students ta assoqu.te meanmq with fractional symbols.
c. Other _ - ' .
- % | | o . i R ‘ [ .

L] ‘ b

6. For those interpretations that you do not use, mdxcata which of the foﬂowmq are
. * reasons why you do not pse them. (Y ou rhay check more than one.)

a. Theiruse is not emphmzed or mcommended in the- sylhhus.
b. They confuse my-students’ ,

E __ . _c. @do not thihk they are appropriate interpretations of fractions. -
« " d. Ido not h‘.avé timeto present them all. - .
| e. Other _, —

4 U
¢ . . . N
’, ’ ) a
-~ . . N o
. . .,

R . ~ T
. L . : : v -
i . T . - » " .
- - - - - N ' A i
. i . ' " v .
- - : . IS ‘ o B - 3
.
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| : % «
. _THE PYTHAGOREAN THEOREM
; 1, ‘Indicate which of the following aré techniqués that you in teaching the )
. Pythagorean Theorem:. N , N\ - .
: > . a. Ipresent my students with 'afvnii.ty of right triangles and have the¥n measure and
' -record the lengths of the-legs and hypotensure. The pattern is disc t?lcnd then
) . ' ‘ state the theorem. ... .. e U - N ’{Yes No»
: : E.xam;h: leg lag hypotenuse T o \ . C o
9 12 15 O 92+ 122= 152 - |
. b Uiinq Cartesian ccordinajes, whevelop'thé Pythagorean rule by placing a
e right triangle in standard position and then use the formula for the distance
. . between two points to find the length of the hypotenu:a.v ........... Yes No : ' -

Bl
; |

A,

b!l‘
W
b
%

. . . . < N .
3
o : .t . 0 “ § R .
v . S
. - . - ——— e .. R S
- . .
B : 4 .
. v N
' £

: . , @0 |
» .
L J
V ;o . ﬁ*“ : X . . i .
3 - " %¢. J use diagrams like the following to llww thatc? =a% + b2:. Yes No
. ‘ ‘ - * |
. o { e . g . ) | u
\ { 1
_ ) ! ] |
' { a .
- Y S o )
. ~\_ﬁ - ) ' P . \§ v ¢
- - ‘ ' ; C e P . ~
C d. lgiveniy rmdon& the formula and have them use it in irmkinq'\gxampie:. Yes No
. e. [ use d‘( geoboard to establish the relation between the hypotenuse and the two
legsof anyrighttriangle. ............... ... . ... 0 . Yes No . ..

. . A ¢ amphuize’a‘ppl‘ica‘m the Pyﬁ_\aqorga'i\ rule to real-life situations. Yes No 7
. | ’ " ) o : w

. 19
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General Teaching 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 these'general teaching behaviors appear
to vary across mathematical topics. Examples of general teaching behaviors are as follows;

.
¥

PATTERNS OF CLASSROOM QRGANIZATION

i

<

LD _
- A Neveror
‘ . . Soldonl Occasionally | Frequently
a. All students in the class wofk on
- the same topics at the same pace.
b. Students are grouped and each group e
works at its own pace. : .
|e! Each student leams and works at ) ol
" - his/hexr own pace' using his/her own
individual materisl ‘
'R .
- \j
'USE OF INSTRUCTIONAL MATERIALS
.
PO
i Never or : . .
, Seldom | Occasionally | Frequently

a. Mmiﬁmxlxﬁ._vn (models, weights, .
sticks, rods, etc.) :

b. Games or puzxzles . —

¢. Films or filmstrips

id. Television or radio

'e. Computer facilities

£ School library

g. Community facilities (specify)

h. Other (spacify)

20
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Student Outcomes

A Y
The final component of the Study wilf focus upon the end products of the educational
enterprise-—what students &re.like, in terms of attitudes and achievement, in view of the -
curriculum and instructional practices. Interest will reside in finding answers to such Y
~questions as: "What level "of achievement has been attained in varipus categaries of the
subject mgtter of math'ematics (number properties. soiution of equations; trigonometry, and
so forth)?" “What are the profiles of student achievement at various levels of cognitive-
,behavior: computation, comprehension, and problem solving?" “What differences in
achievement an’dlatti{udes of thase populations compare with those of similar groups fifteen
years ago?’ And, "to what extent does pupil growth occur on these dimensions of

achievement and growth?" ‘ . :
/ - J

& ) ~
R . Voo
Each of the three main components of the Mathematics Study requires 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 cou ntry, and cutminating in an international
symposium on the curriculum scheduled for mid-1979 in the Federal Republic*of Germany. C
The classroom process component will utilize a longitudinal and correlational methodology.
\ The profiles of student outcomes will employ scores reconstructed at the country level.
: < . : :
' Curriculum Analysis. The following schema will be utilized as a guide in identifyingthe
aspects of the mathematics curriculum that are to receive special attention in the analysis and*
_are tqQ guide the deliberati ns at the symposiung, For individual ‘countries, however,
- adaptations and modifications will be introduced to take intg account unique perspectives
. and priorities. ' : ‘ s

Procgdure

‘GOALS ~ CONTENT  METHOD EVALUATION
¥ Al _ T T : ‘
< ‘ | 1 | 2 . f . 3 f ) 4 »
L Rl CECERRRN R A S ST
- Level H 5 AN 7 ! 8
. L ERCSI N U _+_‘ ce il Lo 4
) i 9 ! 10 IEER § 12
, A 1 L 1 :
, t . . - Fig'u}e 2. Curricu{a;' Elements.
| _

. The columns=of the above matrix provide a working definition of the term “curriculum”
(folfowing Griffiths & Howson: 1974, p. 156). That is, edch country will be asked to provide
‘ statements refiecting national perspectives on the following: ' S

. GOALS or purposes of mathematics education: Such statements may not be explicit,
but are assumed in the formutation of syilabi, in the writing of textbooks, in the
purposes of mathematics instruction, and in evaluative rocedures. These

statements are expected to include references to emphases’on levels of cognitive —_
behayior, from low. (computationa! skills and recall of ir}formation) to high {-‘
‘Members of the Curriculum Analysis Group -are identified 1n Appendix D . R .
) £
» . :
) / . .

;o B TS e K f
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(application and proflem solving). References to attitudinal aspects of mather;waﬁcs
education may aiso’be mciuded in such etatements

CONTENT of the curriculum: Statements concerning emphases to be pfaced upon
various categories of subject matter. -

METHQOD: Statements about the pedagegtcat approaches most hkely to be effective

in reahzmg the goai and content d:mensrons of the curriculum.

EVALUATION: Procedures to be employed td assessthe degree to which the goals of
mathematics education have been attained. .

N The rows of the matrix refer to levels at whtch the curricu{ﬁ}m can be viewed.

Level 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 * ‘highest 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” expressmns of what the curriculum shall
be.

Leve! llI: Concerns the level at which the curriculum is implemented in the

‘classroom. That is, this level deais with how the curriculum becomes embodied in

day -to- day instruction.

The cumcuium analysis focuses upon levels land il only. Level Nl will be exammed in the
. other parts of the Second Mathematlcs Study (that ig, in the description and analyscs of
classroom processes and in the exammanon of studem attitudes.and achievement).

Areas for Data -Collection, By cons;dermg each of the cells 1 through 8, we have a
heuristic for identifying the kinds of information o be sought and discussed at the

symposium. Sample questsons are provided to mus.trate each cen )

Level { (highest Ieve!) . : . .
1. GOALS: Whatare thefuhdamemalgoatgathemaﬁcafeddpation‘in your country? -
2. CONTENT: How is mathematical conter\s¥lected and organized in the curriculum?
3. METHOD! What is the relationship between content and metholi? *
4. EVALUATION: What is the nature and purpose of exammatnons’? “ .
Level i1 {cYficial embodiments of the curriculum) : \
- 5. GOALS: What formulations of goals of mathematics educanon are provided in your
syllabi, courses of sfgy, egce? ' . oot
6. CONTENT: What conten Fs:n the curriculum, syHabf etg., how is it orgamzed and
K " how was it selected? : |
7. METHOD: What pedagog al approaches are prescri ed or suggested in the
courses? What instructional methods are implied?
8. EVALUAT!ON What is the match Eetweenthe content and behaworatdlmens;ons of ‘

the exammatsons and of the syilab;? ‘

)

. ‘The above framework will provide a basis for the p per to be presented by each
participant at the symposium. W& do expect, however, that a detailed outline to be followed in
preparation of the paper will be prov:ded each natmnei/cemmxttee by February 1979.

/,
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‘'syllabi) has actually been taught in the individual classroom.

e

Furthermore, for those countries that have already submitted data in some of the categories,

“the Curriculum Analysis Group will summarize and se‘nd‘back to the countries the pertinent

data to provide opportumities to vahdate the information that has been gathered.

]

The International Symposium on the Marhema&ics Cdrriculum." On‘the basis of the

~information received from tha national centers, adraftreport will be prepared that summarizes
- the curricular situation in each country. In response to this statement, as a validating and

communicative mechanism, an internationat symposium on the curriculum wili be held. The

" purposes of the Symposium are as follows: ,

1. To receive from a mathematics curricul fm specialist ineach country participatingin
the Second Internationai Mathematics Study an authoritative staterhent concerning
the mathematics curricuium in that country. C

2. To provide opportunity for countries to react to initial drafts of the international
curriculum report, which have been prepared by.the Curriculum Analysis Group at
the University of lilinois. . ; : ‘ : ‘

3. To provide opportunity for the IMC and the Curriculum Analysis,

~interact firsthand with the national/curricutum specialists conce

" i1ssues from a cross-national perspective. .

4. To provide opportynities for the curriculum specialists to interact chotheron
cufricular probi’emys and issues. - - - : T

5. To prepare a report on the mathematics curriculum, which will' addriss from an-

:ﬁternatson_a! perspective such issues asﬁgg\rote of mathematical apéii ations, uses
of hand calculators and computers .in instruction; minimal rhathematical

- competencies for effective citizenship-in a technological society; and thauinfluences

of tradition._society, and developments within mathematics upon the content of the

,

curriculum. . ..

oup members to
ning curricular

Classroom Process InsiruMhn{atlog. In this component ot the Study, there is interest
both in obtaining descriptive information on what teachers do when they teach mathematics,
and in determining whether such teaching behaviors account for variance in student
outcomes (cognitive and affective). ‘ . o

Undoubtedly. the most direct and reliable data for classroom process would be those
provided by trained observers inthe classroom. Since this is not feasible in a study of the
magnitude pMposed- aiternative approaches are being developed.

A document that ;Srovfdes details of the classroom processes, conceptualization, and
instrumentation was sent to national centers for comment and suggestions in mid~-December
1978. What follows is a condensed, preliminary version-of what is proposed. B4

Five aspects of classroom pfoce_zss" will be considered~

- . ~ . \

. Coverage by ‘Tuc'her.’ This measure, callied ‘mohunity—to'-!eam," is an index of the
degree to which the announced or envisaged curriculim (as appears in courses of study or .

#
-
A
- ¢
[}

‘The fn:ernanangj Mathematics Committee'expresses'rts deep éppreciatian to Proféssor Dr. Hans G. Steiner, |
Institute for Mdthematical Didactics, University of Bielefeld, FRG, for his willingness to coordinate this meeting.

]
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- When is. the first time that the majority of the students in your class were tauqht the subject.~
matter on which this item is based? -
A. Prior to this school year
B. During this school year *
C. Has not yet been taught this year : . )
D. Taught in- subsequent years ' -
E. Nojin cummculum ' s : :

- Assume that the number of items on an examination reflects the emphasisyouhave placed on .
the topic that the items arg testing. If you were putting together a 100-item test to cover the
work done t}ns year by all'the students in your survey (from most to least able), how many

| obtaining an nmpress:on of the pattern of teaching behaviors exhibited by the tdacher in the
‘classroom. The set of activities listed is mtendegi to cover all the types of activities that are
-likety to occur‘with, significant frequency A sample quesnon is: v

When you tiught this topic to the target class, Kow much time (in minutes) did you and the

N

cognitive test by respandmg to this questxon - . ey

L test?

) - ’ ' ! g u‘ ‘ .
A!Iccatodfﬂnh | : 2
ow many elass penods dxd you spend on'this top'.c" (Give number of period s equxvalent to
e.total tfime spent.) ___ .
‘Emphasis, . o “ ' S -

-

The measure ss*obtamed by asking the classroom teacher tarateeach of the stems on the

I3

- .. . »
4 . .
d . . s . e H B

<

gueston's on ‘this topic (which theitem above xc,testmq) would you be w!fhng toincludein the /)
-~ More than five ‘ - oW i
_ Four or five . o ‘:g
___ Two or three T o
' Ome o . : s -
——_None ' g s ]

-

..«,- -

Gcnaraf Teaching Behaviors. In this compoﬁem.of the questmnnacre there is rnterest in

class spend. on, edch of the following activities?

~

A. Lectunng “Teacher explaining, talking, and lecturing to class or group of
students with students listening. _ o

.

o | Total Time LA (m.inutes)

B. Con;'prence Explmmnq. talkmq to, and mstmctmg mdmdual students one or
t'wo at a time. .

"l
£ « . ¢

Total Time (minu

-
<

C. Remedml Prmd.mq addmonal remedia/ instruction to mdmdual student ith
' personal or mathematical difficulties.

j : . Total Time . . ___ (minufes)

.24 /

] £
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D. Discusson: Questioning, asking; and discussing with the whole class or group
of students, with students participating by replying, commenting, reporting/
o answers, etc. ' ' , :
: : Total Time . (minutes)

E. Seat Work: Studants working on their own on wntten ausignm_ ents, exercises,
'~ workbooks, or materials. , 0 . .
' ' = ’ ' x.

Total Time _ o (miﬁ.utes)

F..Large Group Work: Stﬁdents workihg toqeth'e.r in several large (sxx students or -

more) groups talking, discussing, and helping each other on prohlems,
) S assignments. ' . : .
' ' Total Time -~ (minutes)

. G. Small Group Work: Students working together in small (two through five
‘ . students) groups talking, discussing, and helping each other on problems,
. ' assignments. . ' : _ . | .
: ' T Total Time —— (minutes)
) H. Demonstrdtion: Teacher or student demonstrating audiovisual materials and

modaels, showing HImY, etc. Students watching, touching, etc.

~.

~.- Total Tune — (minutes)

1. Copying: Teadﬁor reading or wiiting on hlackboard, showing pmie&ted image,
' _' with students copying, writing jn their books. N o

- a - ) -

Total Time __ (nﬁnufes)

s R J. Management: Teachgr-or students nmgmq famiture, -.pxepuinq. audmvnual
, equipment, moving to new groups, etc. o ' .- S

- Total T‘i_me _m {_nﬁnute;)

: TopJé,-Schlllc Tuchlnq Behaviors. In this section of the questionnaire, tedchers are
+ asked to provide information‘about Jnst’ructional activities engaged in that are specific.to a,

particular mathematical topic. Fb}_to ingisa sémpie from the draft questionnaire on ratio and
" proportion. :
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RATIO ANb PROPORTION: PROBLEM SOLVING AND APPLICATIONS

1. Varicus appﬁicaﬁon: of ratio and proportion are listed below. For eacﬁ applicatidn
placea chec}: in the box by the response that best describes your use of that application

!

!
i

a tx-iq:momcI ic ratios ’ b Map reading

{tangent, Tm,, cosine) \ . ‘ o
’Ml‘de I__.lm L._ { use Lﬁ qu I__‘ I use U] Tuse l

not use occamonally frequently not use occasionally ~ frequently

c. Scale models \ : d. Similar triangles '
{airplanes, qutomobiles) ’

Ido L:u.. LT 1ue Lt e [ :_;.’.8( L] Tue L]

not use " | occasionally " frequently nat use occasionally | frequently ' ’ Cf

- " ' f. Estimakion of population sixe
using a sample size

e. Gear ratios

~

P . ~
. .

e e T wm T e T

, not use ' 4 oceasionally frequently . not use - occasionally frequently

g. Scale iuwinqs ' & j h. Percent

Ido. [ ]Zuse L] 1use L_‘ Ido L] Tuse L] Tuse |

not use occasionally frequently not use occasionally frequently A

i. Interest pmhl.omn' E . . i. Problems involving buyinge
T decisions based on cost rates

‘ o ‘ , . )ox.:3£'or51.00 or 35¢ each _ (
" 1do L__.Iun L | fuse L Ido »YL { use L_ I use ]

not wse occasionally frequently , not use occasionally frﬁucnﬂy

k  Other (identify) . I Other (identify)

A

I do | R T L Tuse L d 160 T T 1use L I use L__

not use occamonally - | frequently ' not use * - occamonally ‘ frequently

2. Which application(s), if any, do you use most fzoquently?h

by

.
-
L d
- »
. .
. . » - - . ‘ . . .
. . »
. . -
o . . .

none ‘a b > d e f g h i k I

2 ) .
.-
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3 Which apﬁlicaﬁon_(l). if any, do you use only with yvour brighter students? |
( néno a b " ¢ d e £ g h i k | I.
4. Which applic;ti?n(s). if any, do ﬁrou use only with your slow.er students?
| none  a b* c. d e f g h{\x -j . ]

, 5. F or those appli‘cab?om _ﬂut you use, indicate which af the following are reasons why
: you do use them. (You may check more than one.)

a. They are emphasixed m'v recommended in the syllabus.
R They provide a meiningiul context for proportions.

the use of proportions, so that they know when to a ly them correctly.

d. They are the applications that my students are most likely to encotRter in
. the future. : & - .
e. Other : -

7 /\\\‘ : v ‘

6. Forthose applications that you do not use, indicate which of the tollowing are reasons
why you do not use them. , .

a. Their ﬁsc'i- not emphasized or recommended in the syllabus.
b. They require bacquoungl knowledge that my students do not have.

- mr.. . .
\ d. Ido not have time to present.them all. -

e. O_th'ar. : '

i

- 7. Of those applications that ypﬁ do use oit}nr 'océlsiox_\ally c'>r'frequenﬂy. whatis (are)the
- source(s) of the applications? ,
a. Published textbook o workbooks.
b. The syMabus. ~ |
c. Worksheets or onxgi'pn that I designed. _)
R ) W_prhhnh or exercises other teachers desiqnéi. ‘ ' ~
eeee. @ Supplementary textbooks o : - |
. Articles or papers published by professional educational associations.
' 'g. Other. — £

c. Itisimportant for the students to be able to recognize E.uﬁom fhat callfor '

.
c.” They are applications that my students are unlikely to encounter in the

. Research Questions. Two categories of dita will be gathered in the classroom processes
™ investigation: descriptive and explanatory. The descriptive data are of interest in their own
right. It is important to know, for example, the extent and nature of. teacher uses of
applications of ratio and proportion in the classroom. Such information has implications for

L

e

.* N
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€\ preservice and inservice teacher education, for'currieulum developers, and for textbook
authors One might expect, say, that the kinds of applications reflect the nature of the
curriculum-—the extent, for exampie, that the curricutum has its roots in applied mathematics

rather than pure mathematics. The reasons for teachers" choices of apphcetmns or for not

using them, is also important knowtedge

%\

, Explanatory data are important because they account in a statistical sense for variation

in dependent measures (such as pupil achievement or attitudes). Past |EA studies have
shown, for example, that allocated time accounts for significant propomons of variance in
~achievement. y

Student Outcomes: Cognitive. As a blueprint for constructing the cognitive instruments,
international grids hgve been developed: Tables 1and 2 on pages 4-7. These grids are revised
‘versions of correspgnding tables appearing in Bulletin 2. :

Design of the Cognitive Test: Population A. The cognitive test for populanon A must
serve two purposes. |
also must provide a critdgion measure for growth during the school year. This growth measure
will, among other thingh\_serve as a dependent variable for the classroom procgsses
measures. In order 1o meet bothof these specifications. it has been decided to use rotatddtest
forms to provide coverage of the cells of Table 1 and touse'acomman core of items ( mon,
that is. to the pre and posttest durmg the school year) to provtde the growth meastire.

The core (growth measure) test will consist of items se!ected according tothesecriteria:

1 Range adequately over the V cells in the mternatronat grid.
-Sample low and high behavior levels
3. Judged by national committees as sampling behavsor wm; a likelihood_of showing

grewth between pre- and posttest. “

ust be comprehensive eroughto range over the celisof Table 1, gmd it

Itis proposed that the core test consist of forty items (five subscores at eightitems each) '

~~Subscores. suggested as meeting the above criteria are: fractions; ratio, pr’opoi‘ndn 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 for estimating mean and«fariance of mathematics

' achievement at the national level. Another purpose will be for estimating item difficulty and,

where possible, for comparing this with item difficulty in the First Mathematscs Study. They
cannot be used to measure growth.

The 120 ifems wili be used to measure the following objectives:
The(s/e objectives rated V but not mcluded in'the common 4est,

2 Those objectives rated | and Is. ' .

3: Other objectives relating to ;ssues in mathematscs education.

Only 25 percent of the children’i in a class will take one rotated form. Item difficulties will :

be calculated only on these children; thatis, alt cmldren ihthe country takmg anyoneitem wm
be used for the item analysis for that item.

The International Mathematics Committee 4lso consTders it desirable to’ calculate
subscores at the national level. Thus, it is dessr/ﬂgeathat those items constituting a subscore

M are taken by the same childrén. Therefore/ the items covering subscares must be so
dsstrQuted that they are within any one form. The foliowing distribution is very tentatwe!y
suggested:

/"‘Q. 35
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~ FORM AR | " FORM AR2

arithmetic/whole | arithmetic/ ,
and natural f . common fractions
/\ - numbers .
/ aigebra/formulas ' -~ arithmetic/decimal
‘ ~— ~ - fractions
geometry/. ' algebra/equations )

transformational -

statistics/data

FORM AR3 -  FORM AR4
arithmetic/ratio a . aigebra/integers
and proportions ) and rational
. numbers
algebra/functions// :  . . geometky/p}ane
R : figures )
. measurement/ - . measurement/areas Cy
. estimation’ ’ ' and volumes

. measurement/
' standard units

- Y
i

Depending upon which Vs enter the comrmion test, subscores from the above listcan be

~ deleted. This will then allow decisions on which cells (withinasubscore) can be allocated 1,2,

or 3* iterns. No subscore should have fewer than six items in order to have an acceptable
reliability. . o _ ' = ‘
With careful allocatiorf of items by subscore into forms, it is hoped that there wili besuch

8 distributicn that two behavior subscales (iow level and high level) canbe obtainedfrom each
form. : ' . .

If there is interest in scores across forms (e.g., a total arithmetic score, or & scale
constructed by adding items from the common core to one or more of the rotated formsj,

~some kind of item calibration must be employed.

Design of the Cognitive Test: Populstion 8. Due to limitations of time and resources on
the part of the International Mathematics Committee, and in.light of comments from national
centers, the Committee has decided to provide a longitudinal component in the Study at
at Population A only; for Population B, a posttest design will be utilized. That is, growth
measures will be obtained only fcigopuiation A and notfor Population B. Hence, thers is no
need for a core of items in Population B. Instead, eight rotated forms of fifteen items.each wil
be deviséd. Seven of the forms will qor}tsin&e\rxhtha‘t range over the international grid and
therefore are to be taken by alii countries. The eig formwili bea calculus test, whose use will
be optional by countrijes. ° '

Ac-
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Subscores to be provided will include: arithmeti¢/number systems, atgebra/poly--
nomials, algebra/equations. and inequations, geometry/trigonometry, ana!yss’s/funcfions,_ ‘

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 baha;fiors will also be
available. ’

Student Outcomes: Attitudinal. Affectivga responses to instruction and experience in the
school gre of major concern to the educational community. Just as the First IEA 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-

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

i

The focus of the measures in the Second Mathematics Study wil be somewﬁhatvdiffer‘ent :

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 dimensions of the mathematics curricdium. This narrow focus is
preferred -because we believe it can help provide more precise description of what is
happening in mathematics classrooms; it therefore has the potential for being more directly.
translatable into findings of interest and benefit to mathematics educators.. '
The fondwmg scales have been selected for study.

3

. Mathematics in School. This scale elicits from the studentg their feelings about avariety
- of activities in the mathematics classrooms, such as estimating answers to problems:
“measuring lengths, weights, or volumes; and solving inequalities. Sihce this scale is subject-
© matter specific, separate forms will be devised~ay each population. Three aspects of the
student’s feelings will be examined: how important the student feeis the activityds, how easy it
is, and whether the student likes the activity. It is hypothesized that these aspects of attitude
will be related positively to achievement. : .

-

~

How do you feel about each of these mathematics activities?

Checking the answer fo a problem by gaing back over it. . i
: l vel importa.nt ” undecidéd not | not at all
LT " important . important important
2. very eagy easy undecided F han‘l: | very hard .
3. likea Iot.  like- ‘undacided d;slike dislike a Jot
. . S ;

Mltho'm:tk:s and Soclety. 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 impo_rtanf to know mathematics such as algebra or geon.letxy'in order to get a

v good job. . . .
_ strongly disagree - undecided , agree strongly
-~  disagree , ' " ' B agree
| | & y
o . ’ ) - - wg | . '
. Mathematics as a Process. This scale Is inténded to obtain a measure of the student’s

perceptions about the nature of mathematics. This scale ishypothesized'to reflectdifferences
in cqrricutaQand in classroom processes. For example, emphases on mathematics as a creative
enterprise, and classroom approaches that encourage open-ended investigations on the part

creative. '

o Mathematics is a good field for creaﬁ&ov . : ‘

strongly disagree - undecided  agree stmngiyf»

diuq;':e/, . : . . . R agree

Y \'\' Mathamﬂé:ﬁd 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 wili relate to certain classroom process measures as well as to cogn'itiye‘measure&

It makes me nerous to do mathematics.
_ strongly disagree undecided agree strongly
‘disagree - .- S : ' ‘  agree

c 4 e-a

“perceptions of roles the computer can play in the study of m_athemat'rcs./smce computers are
used only on a very limited basis in the schools of many, if not most, countries, this scale may
sarve primarily as prouidir‘yg baseline data for future studies. '

Computers can help make mathematics more interesting. Dol
' + strongly  disagree, undecided . agree . strongly
disagree ' N agree
v’ N ' _ o . ' - )
o " . Teachers’ Attitudes. A subsamplie of the affective items will be administered to teachers.

Having common items for teachers and students reflects a generally @ccepted notion that
through interactions and activities in.the classroom, teachers convey to students not only

thereof among responses of students and teachers on these common items could produce
‘important information for the teaching of mathematics.

of students, are expected to impart a view of mathematics to students that js dynamic and

Computers snd hﬁm—nﬂcs.. This scale is .designed to measure the student's .

knowledge of the subject matter, but also affective responses to it. The tongruence or lack -



4

s Scales planned for teacher data are: "Mathematics in 'Scho‘of" and "Mathematiés as a . .
Process.” Scores on these scales are hypothesized to relate positively with those of the
teacher’s students. ‘ e S ‘
interational Option: Like &hool. Countries tha, participated in the |EA 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 enjoyable part of my life is the time I spend in schoal.
A agree : T A .
B. disagree : |
» Benchmark Comparisons. in many IEA 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.
Although many changes have taken place in mathematics education inthe past decade and a
« half, there are littie empirical data to documeng the extent and magnitude of these changes .
. from an integnational perspective. i
Achlevpment Measures. "Anchor items,” that_ is, items used in the first survey, will be
? selected Yg¥ the purpose of comparing student achievement then and now. Criteria for
) selecting items from the first survey will include representation of V cells on Currentgrid, and
satisfactory psychometric properties. ltems will be sought that can be classified as.follows: )
* ' Low Level ) High Level .
POPULATION A:  Arithmetic
Algebra
Geometry .
Measurement s
« ‘ ~ Probability/Statistics .
'POPULATION 8: Number
- Algebra '
o . Geometry ' S :
Analysis _ .
Statistics , v ‘

Attifudinal 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 onesf,/StiH, itis desirable to have
items common to both surveys to provide a basis for comparisons between what exists now
and what was found fifteen years ago. Aithough the old scales have a different focus, thereare -
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 moretlosely 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

32
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sCales may berepo;ted by sex The magnitude and direction of differences 1n scores between
the tirst survey and this Study in the varous countries may atso be examined in ught of the
changfr\g roles of women in various societies. :

*

> Pupil Growth. One dsétmctwe fedture ojj);smdy 'S its lopgitudinal nature for

LY

Population A. That is to say, the nature and extert of pupil growth that occurs during the
school year will be analyzed. Hence, a pretest dnd a posttest on selected cognmve and
affective measures will be adminjstered. The growth measures (using class means for, say.
arithmetic compmgtson rpay be reported for various countries in terms of curricular
emphases and may also be used within countries to help identity schools and classrooms of
particular interest. For example, a national committee may wish to do case studies on
ciassrooms exhibiting .pupilgrowth that is higher th n expected statistically; however the
primary importance of the growth measure will be its link with the classroom processes ‘
~heasures, as explained in the next section. As variations are found in ways in which téachers
go about their instructional tasks, the extent to which these classroom behaviors can be used

i/
; l N to expiain vanation in pupil growth in achs_evement and attifude will be investigated. -
®

4

School Questionnaire. Two types of information are requested from schools.

1 Character of the school : , . ' N

N Type of schooi .
Schooi enroliment ' .
\\§
< Socsoeconomgc indicators
 Total number of fuli-time equivalent teachers
Total numBer of fuli-time eun/a!ent mathematics teachers

'

2 Organization for teachmg mathematics ] /

- Mathematics depa;’tment structure
Extent to which mathematics teaching is coordinated in the schoo! ,
Whq makes the dec:sxops concerning syllabus, textbooks. teaching methods
A . ‘ e(\zluatmns equipment, etc. >
Availability of special mathematics equipment
School pohcy toward hand calculators
Scnool policy toward integration of mathematics mth other subjects

. - Teacher Quest!onnalre In addition to respondmg to the Xlassroo rocesses
instrument and rating the items for opportumty to-learn, teachers will be asked for the
foliowing information:

- Sex

R Time spent per week in preparatmn for teaching m%themat:cs

- . Age ¢ * \
_ \ Years of teaching experience .
_ l‘ ™~~~ . Qualifications in mathematics - '

. - 4 Opportunity to react w:gh other mathematics teachers
l | Information on the size and type of class will be req?ested in the classroom processes
: mstrumem .
i '~ N -
| . 33 :




Student Questionnaire. To augment the data cotfected on student achievement and

} apportumty to—keam the students will be asked to supply the foliowing data: : \
-
i <) Sex \ S ' . - .
Age

A sacioeconomic measure (such as “Father ] Occupaﬂbn )
A sociocultural measure (still to ba determined) '
) *Aspirations_for ‘more education :
o A ¥ Time spenf on learning mathematics at home (in & manner that distinguishes
e '~ ' . between homework and self-darected actwrt;es) ‘ :

LY « Testing TImn—Popuhtidn 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

., theend of the school year. to be aliacated as foliows: . -

e 4" Prptest: Tobe administered assoon as possible, and not iater than 8 weeks after the beginning
’ef tha schocl year.

v

a. Session 1 (75 mmutes)

R 7& 40-item cognitive tést: 5 min tas of admmtstrat:on mstruction imd 1 hour 10
. . minutes for th'e test. v o
. - - b. 'Session 2 (35 minutes) | . |
& 4 ! a2 ’ ¢ ’
- ~ An attitude scale, “Mathematics in School,” and a short-Student Questionnaire.
) Posttest: To be administered as late as possible, and not earlier than 12 weeks before the end |
. of the schoc! year. The posttest 'time couid be divided as follows: '
.- a. Sess:on 1 (75 minutes)
. e A *40-item cogmtwe test: 5 mmutes admimstrat:on mstrucnon and 1 hour 10
v L minutes for the test. ® :

L ’ 'b. Sessmnz (45 mmutes) o , */f o Y

A 30-;tem cognttwe test. There,wslt be fcur rotated forms of this test.

c. Sessxon 3 (30 mmutes) ; e
- Five aﬁttgde scales. -

i

. completed. Time estimates for the tests will be ob&aine'd during- pilottesting. it may prove.
. ¥ desirable to reduce the length of each session to, say, 8 maximum of 50 minutes, in order to

P e maximize'the quality of test responses and to minimize intrusion into school schedules, The -
o+ timing of these sessions (i.e., whether on the same day, or within a given number ofdays)‘ts to .

be unjform within countries. and decided by the national committees

* jfntlng Tim”n-—Popuhﬂon B. Since it is expected that a posttest desigh will be used in
most cauntries_ for Popuiation B,.sampﬁng may be done by students rather than by classes at

’.

- : - .k . ’ <
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' o : this level, with testing done at anly;one time during the school year. A total of 90 minutes of
testing time is requested of all countries. \ : '

a Session_1: 60 minutes

, Five minutes for adminiStréfion and 55 minutes for the 15-item tests. There will
.~ : o be seven rotated forms of the test pius an optidnal form on the calculus. '

-

b. Session 2: 30 minutes ;
Five attitude.scales and a student questionnaire.

{

iX. SAMPLING PLAN

The International Mathematics Committee has appoiﬁte?a-team of sampling experts
(see names on page 85) to draw up detailed sampling plans and to act as international
sampling referees. The documents will be sent to the parﬂcipéting countries, which will return
-+ proposed sampling frames for approval by the sampling referées. What follows is only a brief
% overview of what is entailed in the sampling design for the Study. Co ‘

b

‘Sampiing Plan for Population A

" Inview of the interest in this level in'thé'ct'assroom‘, and the desire.to separate classroom
: effects on student outcokies from school effects, the sampling pian will call for at least two
Classrooms per school. A} appropriate sampling plan will include: : :

¢ 1. Stratification by apprdpriate variables within countries, for example, size of school, type

proportional to the enroliment of the school. I ‘
37 Selection of two classrooms at random from each of'the schools selected in 2. The total
number of classes, therefore, will be about 140. | o

This implies a complex sample size of aboyt 4,000 students per country, assuming an

Lo intraclass correlation coefficient of between 0.2 and 0.4, or design effects between 6 and 9.

~ This wilf give the equivalents of simple random samples of students between 450 and 700,
" given standard errors of about 2 to 3 percent. - ' . :

o : ~ This sampling plan gives about 140 ciassrooms per country Mjh yhich to do an
 inferential analysis of growth in mathematics achievernent. Such a sample size is sufficientto
estimate between 30 and 40 parameters in any analysiS with classroom process, student
background, and contextual explanatory variables. e - g

. - Sampling Plan for Population B

A ' « ' Sincethere will not be a focus on the classroom at this level, except as & 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 proportional to the number of students, so as'to provide

~errors comparable to those of the primary sampling plan but with substantially fewer students.

-

' o of school, and geographic area. . ’ , .
. . o 2: Selection qf at least seventy schools per country with.probability of selection being

X. ANALYSES - T
Curriculum Analysis C '

This is largely expository, with supporting tébulardata inthe form cf areport scheduled
for publication in July 1980. L .
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in Population A, where the focus is onuthe classroom, teechers and students will be
linked. Class means will be caiculated for items -and subscores for both the pretest and
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 end attitudés (celcuiated at the clessreom ievel) on the posttests?””

v lndependent Varlabies. The fel:owmg biocks of variables will s;évse as mdependent“

measures: pretest, socioeconomic, - schoo! characteristics, and cigssroom processes.
Subscores on the posttest (expressed as class means) will be regressed in turn on the
independent variables: o

Other analyses will include an examinandn of withinclass variance from pretest to ‘

posttest and of regressmn siopes as indices of classroom process. .

/ The longitudinai aspect of the Study is an essential component, aibeit a new d:rect;dn for
.. IEA studies. The feuewmg features of this Study are noteworthy: v

1. Most longitudinal studies have conducted. eneiyses on a schoei level, with

_ generalized process measures used as correlates. In contrast, our analyses are

. P .. conducted at the classroom level, wath ciasses ef students heid intact and linked to
the teacher. .

_____’;T_;_d__' 2. Most tongstudmal ‘studies usea generehzed measure.asa dependent variable. Onthe

!

o ether hand we usee smau number of well-defined toprcs thatare respended toby the,

—a

i
!
|
I
i

»

+
-l
.J
«
Co .
.
.
L
| ..
]

»

-a mgn prebabsisty mterneﬂeneﬂy of ref!ectmg growth in that grede or ciass v

3. Muchotthe classroom process data collected will be of importance for its descriptsve

werth alone, as providing needed infermaﬁen about what teachers do as they teach
methemettcs : oL

’ Difficuities assoc:ated wnth a longitudinal study of the'sort proposed here ineiude the
fqnowsng

1. Attrition of students from pre- to pesttest is likely to be a prebtem Steps must be
I - taken to minimize this and, hence, to maximize the number of students represented
' in the class means. T . e

.« 2 Tne probienfs of measuring change have been well studied. The use of several
§ L - models for measuring growth will be encouraged in subsequent analyses. However,

posttest has been regressed onto biocks of mdependent meastres (pretest school
. measures, pupsi attitudes, etc.). g

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

U national options, this base of information may be expanded
Descriptlvq Measures PR L S

* - In this component of the Study, the emphasis will be on descnbmg the fmdings in as
thorough yet simple manner as possible for the primary target audiences: methenums
educatars, supervisors, pelicymakers in mmistﬂes of education, and classfoom teachers.

, of scores by :tems for countries \vm perted The anei
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between first and second studies) will involve item profiles.. For subscores (as defined-on

pages 28-30 above), means, standard deviations, and frequency distributions are required.

‘For profiles of subscores by countries, and for certain subinvestigations (e.g., examination of -
. minknal compé’tencses), classroom. lewgldata will be utilized. _ o 4

'
'-’- -
. .
. .

Attitude Measu'gez.

Mathematics in School Scale. Fréqu_ency distributions by items for countriesan pre- and
®osttests are reportéd. Profiles of proportions of students endorsing items are prepared.
f " Simple correlations between aftitude and achievement for particular-content areas ‘and
- . correlations between teacher and student attitudes afe computed}f T

thor Aftitude Menbru. Frequency distributions by items for countries and profiles of
proportions endorsing itegxs, by countries, and correlation with achievement scores are
prepared.’ ‘ e : : o

-

'\ General characteristics. ,
\ . Pchoof Data. Frequency distributions and profiles are given at country level. ‘
A eacher Characteristics. Frequency distributions and correlations between
haracteristics and student measure (attitude and achisvement) will be produced. .

Student Chnrpcte?)s/tlcs.- -Frequency distributions and correiations’ between
characteristics and outcomes (attitudes and achievemem) will be generated.

—  — % FUNDING— ' — -

_ Funding‘af the Study has two dimensions—international and national. Each country is
respbnsibie for securing necessary financial support for covering the national costs of
participating Tn the Study. Such costs include transiation of instruments fom English,
duplication of instruments, data collectidon, and postage. In most cases, costs of attending'
international meetings must ailso be covered, aithough in some cases there-may be

- exceptions. . , ° - . S S
Thg 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 locating funding for the international costs. To this end, a detailed technical
'pro’posai has been prepared in draft form outlining the various components of the Studyand - -
the international costs associated with each compenent. ~_- °

Maintenance of the International Coordinating Unit in Wellington, New Zealand, is .
provided by the Department of Education, Wellington. Meetings of the interriational
- Mathemati¢s Committee and support of the-office of the chairman of the Committes have
been made possible through grants from the National institute of Education, Washington,
D.C., and the Fard Foundation, and have been suppleménted by funds from the Scottish
Council for Research in Education, the Bank of Sweden, and the Universitigs of Georgia,
fHinois. and Kentucky in the United States. Currently, the Chairman of IEA is exploring’
funding sources to support trainihg s'essson'sgnd the curri¢uium symposium, and to establish
the international data processing facility. ! o
~
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Primary reponsibility' for each volume will be assumed by the member of the
international Mathematics Committee indicated.in parentheses. ) "

Con

— s ———— P S




—

Volume / The first major report of the Mathematics Stud§/ will be the international
curniculum analysis voiume, scheduled for publication by July 1980. Major responsibility for
.this document is assumed by the illinois Curriculum Analysis Group

-
.

. Votime 1i. Report for mathematics educators, researchers, and policymakers
(coordinator: Jravers). This volume will give a comprehe 6ive report on the findings of the
Study .

vVolume /1I: Technical Hepon (c ordmator Kifer). in addition to addressing the many

technical issues raised by the Study, this volume will presant avariety of models for analyzing

. ’
P

~ . the data. - ¢ ! .
& Volume V. Communication‘ of the Second Mathematics Study (cdordinator Wilson). A
_ series of nontechnical, popularized accounts of the findings of the Study, atmed at the lay
audience, A newsletter format may be utilized. @ ~
~— A \
, » *
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IEA PAPERS RELEVANT TO THE SECOND MATHEMATICS STUDY

Bufiet‘ms

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

Number 2: Second Study of Mathematics. September 1977.
Oiscusses aspects of research desigh for the Study. tnterpationét Grids (content x
behaviors) are outlined in preiiminary form. .

'Number 3: December 1978 - o7 N )

.. Presents detattsl of Study, including updated timetable.

Working Pepers

{. Tables of Specrfacetxcns for IEA Mathentfatics Tests ‘
Explicates confent and behavior dimensions of mathematics achlevément

"W Attitudinal Scales

Discusses aspects of mathematics attitude (pupil end teacher) to be. eddressed inthe

Study, delineates scales. ahd prevtdes ltems for each scale.

Ii. Opportunity-to-Learn
" A preliminary t;rscuss:cm of thtszmeasure Subsequentty incorporated mto Werkmg
© Paper VI, ¢ . \ . .

V. Minimal Mathemettcat Competencies i

-

~
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A preliminary statement developed by. the International Methemetics Committee.
Postponed until after Curriculum Seminar, 1979, .

V. C!assroom Processes
A preliminary discussion of this aspect cf the Study Subsequentty incorporated into
Working Paper Viil. Teacher and Pupil Questiennerres ;

Vi. National Case Study Questionndire
Qutlines preliminary beckgrcund i rmetren required from Netronat Methemetrcs
-Committee regardmg veneus issues to be addressed in the Study

Vii. Hand Calculators . :
Discusses potentiel srgmfscance of hand ce!cuteter and proposgs ways in which
- consequent issues may be addressed in Study. To appear by October 1978.

Viil. Classroom Processes Rewstted Ca
Provides & conceptualization of ctassroom prccesses mcorporeting findings of ‘pilot
- studies arising. from Workmg Papers ill and V, Expected to appear by October 1978,

IX.. Sampt;ng Specifications (sent out to Nationai Centers as [EA Memorenda MATHS-—»

MZJN)

Ouwglines sampling desrgn and proceduras to be employed. Expected to eppeer by
Oﬁober 1973 ' J 2
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. University Press, 1974 . -

Hﬁsen T. Internar:oi‘:af study of achievement in mathemat:cs (Vois. 1 and 2) Stockholm

Almaqvist & Wiksell, and New York: John Wnsy 1867. . /ez ‘
vi

Kaufman, W.F., & Lee, L.-M. Cross national assessment of education asmevement Are
The Educational Researcher, 1974, 3(6), 13-16. .

Keaves, J. P.. & Radford, M C. Some aspscts of performance in mathematics in Australian ’

schocis Hawthorn, Vt;ﬁtona Australian Council for Educationdl Research, 1968.

National Adwsory Committee on Mathematical Education. Overwew and analysis of schoof
mathematics, grades K-12. Washington, D.C.. Cenference Board of the Mathematicat
. Sciences, 1875.

National Assessment of Educational Progress. Math fundamonra/s Selected results from
 the firs€ national assessment of mathematics. Report No. 04- MA-OT ‘Elzanver NAEP,
Education Commission of. the States, January 1975.

National -Council of Teachers ¢f Mathematics. Special Issue: International Study of
Achievement in Mathematics. Journsi for Research in Mathematics Education, 1972, 2,
69-171. (See especially the articles by Postiethwaite and Kilpatrick.)

Passow, A. H., Noah, H. J., Eckstein, M. A., & Mallea, J. R. The national case study: An .

empirical comparative study-of twenty one educational systems (Voi 7). Stockhotm
Aimguist & Wiksell, and New Yerk: John Wiley, 1976. :

Peakar, G. F. An empmcsi study of educytion in rwenty one countries: A technical report
(Vo! 8) Stockholm Almgqvist & Wiksell, and New York John Wxtey, 1976
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\
Purves, A. C. L:ra@: education in ten countries. tntarnat’xonat Studies | in Evaluation (Voh
~ 2). Stockholm; quist & Wiksell, and New York: John Wiley, 1973."
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.Calif.: McCutchan, 1975.
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Schildkamp-Kundiger, .E: Frauenrolle und mathemat/klezstung Dussetdorf Padzgeg}scher
Verlag Schwann, 1974, :

Thorndike, R. L. Reading comprshens:on educanon zn fifteen countries. Stockhoim
Aimqvist & Wiksell, and New York: John Wiley, 1973
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‘As of Docembor 1978, cartain éa%es panicutaﬂy thosa pertainfng to the Southern
Hemisphere and Japan, were still in doubt. Readers requiring firm advice shouid consuitwith
Roy Phillipps for the current status of ths schedule for the Study
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August 1978

>
&
'March 1979
Earty Aug'gst 1979
‘ September 1979

‘ . A - January 1979

TIMETABLE OF KEY DATES

P No::ember/_ ember 1979
.  January 1980/December 1980

Meeting of IMC at University of Hlinois

® Review plans for curricujum analysis _

-® Review progress on classroom processes

¢ Finalize international grids

® Draft sampling design specifications for
national committee comment

Meeting of IMC at Michigan State University .

® Finalize drafts of all instruments
* Review pians for curriculum ;
® Finalize plans for sampling specifications -

*

NTO meetinyy*
~Curriculum Symposium, Bielefeld, FRG*
A

.IMC meetihg
NTO meeting* .

——— e —— e

" September 1§80/Jury 1981
May 1982
»Decen"lber 1982 ’

“Not funded as of Decamber 1978,

Y

L)

K R W W N N A TR M8 8 K R e &SRSk A M o o A A min o enes 4

Data coliection: Southern Hemisphere and Japan

‘Dgta collection: Northern Hemisphere

. Drafts of international répqrts

“Publication of international reports

.( ’ /



TIMETABLE FOR SECOND IEA MATHEMATICS STUDY . ; " ‘ ,
. Cu?ﬂcutwn Analysis . . B | . , '
' Preliminary analysis. , ‘ v October 1976 January 1977 . - '
National respog,se‘é 'to_ _mternatianat grid N January 197‘7 August 1978 9 l
IMC Meeting” - o _ August 1978 . September, 1978 _ '
N T _ January 1979 February 1979 | :
- . _ . o . September 1879  September 1979 L K
) o o _ ~ February 1980 ~ March 1880 ‘ ’
Pianning of Curricutum Analysis Model - - May 1978 ‘August 1978 < ,
-~ Preparations for Curricuium Analysis Symposium September 1978 - December 1978 ‘

' +—Committee to write up national statements from o . — :
Working Papers | and VI, textbooks, examihations, A
etc. : ) _

~ . & ¥ .
National Centers to ident:fy key national .September 1978 January 1879 .
mathematics experts ¥ ‘ - o -
Curriculum Analysis Symposium " N = " . Aucmsr 1979 : g
international Report: data analysis] editing of - September 1879 January 1980 '
Symposium proceedings and ers . o . - -
Publication of Volume i, Curncuium Analysis January. 1980 ~ July 1880. ~ -
Heport . ‘ ‘ ’ l
, Cognmvc Test Ccnatructlon e ) : I R L
Identify International Test Grid’ , _a _ : - September 1977 - .
National responses to international Grid : September 1977 ~ July 15, 1978 o
) Field Trial of item collections ' . "May 1878 . January 1978 :
IMC and Natnonai Centers write riew ttems to fii ' May 1978 August 1978 . .
:}.gaps in grid o \ . S S ‘ _ _ . : :
‘ Review trial data and extra items e _ May 1978 ’ August 1978 - g
~ IMC report on trial data and final charice for  September 1878  September 1978 ‘ '
' < National Centers ta contribute items for trial oy :
Response to IMC report ) : - Sep_témber 1978 ° December 1978 |
Additional fieid trials as necessary™ - * Oc_;_tomr 1878 <. December 1978 ‘ '
..+ #Review of field trial data and synthesis of item pool  January 1878 - January 1879 o
- by New Zealand Ccordmatmg Unit . , : . S \
Final dra¥t of cognitive {nstruments by tMC S February 1878 February 1979 ) '
‘Initial review and comment on draft of cgnitive .  March 1979 . March 1879 o
~ instruments by National Centers ‘ E' ‘ B ‘ N ;
' oy Preparation of manuals ‘ September 1978 - Felaguary 1979 < | '
Ory Run ali instruments (includes transiation and April 1979 July 1979 ‘
refereeing of national opticnsj g ' ' ) .
» ] é - ‘ - \. | . ‘, , j‘q .
) £ '46‘ :




PO

- ’ . -
. . -
. 4
4

- -

R . . - N . . PER . .
+

-~
>

-

!
|
;
!
i
1
}
1

-

A

\

Final instruments

Printing and distribution of mstruments

Administration of pretest
Southern Hemisphere
Northern Hemisphere

Administration of

‘Southarn Hemi
Northern Hemi

-‘ l ’

* Classroom Processes instruments
- {nitial development of combined opportunity-to-

N

learn and classroom processes instrument
New Zealand p;lot trial of growth scores and

classroom instrument
Consultations on instrument
Draft of instrument

Limited national trials
Data analysis of trials plus New Zealand data

Fmghze -instrument
.Trar‘{sfatson refereeing, and prmtmg )

.
<
i
-

International Mathematics Committee meetings

o

‘Manuais

_ Administration of ciassroom instrument
Southern Hemisphere
Northern Hemssphere

Attitude Scales

“

.

-

Rationale, and identificatian and development

of affective scales

Pliot trial affective scaies in USA
Interndtional trials of affectwe scates
Data anaiysos of trials
IMC report on field trials :
Review of National Center commems ‘
_ Additional field trials (if necessary)
Final draft of affective scaie_s
Transiation, refereeifig of probiems

Dry Run
Final instruments

-

~

e

Start

dctober 19_7"9

"February 1980
September 1980

October 1980
April 1981

June 1877
March 1978
May 1978

August 1978
January 1979.

Complete .
- Qctober 1578

December 1979

April 1880
October 1980

Aprit 1981
July 1981
August 1978
Decembgr 1978

August 1978‘*
August 1978

December 1978

February 1979
Juby 1879 i

July 18789
October 1979

P

April 1978

"February 1980

September 1980

Januéry 1877

June 1977

March 1878

June 1878
September 1978
October 1878

~ QOctober 1978

February 1979
April 1978

~

" Qctober 1879
January 1880. .

August 1978
February 1879
October 1879

October 1979

January 1981 .
July 1881

June 1977

October 1977
June 1978
August 1978

" September 1978

October 1978

Deceémber 1978

February 1879
March 1879
July 1879
October 1879

- i

——— .-
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. - B
Start R Complete . .
Compietion of manuals — ' ) October 1979 - : '
Printing and distribution of instruments Cctober 1!)79 : December 1979 ( :
' . Administration of pretest o - L
—— -« Southern Hemisphere February 1980 April 1‘980 l
Northern Hemisphere September 1980  October 1980 ‘
Administration of positest : ‘ N 7 ' . | g ~
Southern Hemisphere October 1980 January 1981 ' .
Northern Hemisphere ‘ ' April 1981 +July 1981 ~ \, _
Student, Teacher, and School Questionnaires _ ' ’ ) -

Draft questionnaire items for s{udent. teacher, and Jénuary 1977 ~July 1978 : .
school questionnaire§ : . . . ‘ ’ o :
- Draft questionnaires . - August 1878 -
" International Trial in conjunction with trial of Septembér 1978  December 1978 : , l
additional cogmtwe items , : ) L . o -
Analysis of final data C ‘ January 1979  February 1979 - / .
N _ IMC settle final draft instruments - K ' -~ February 1979 '
”. IMC repprt data to national centers February 1979 March 1879 . -
~Questionnatlres finalized I October 1879 |
Completion of manuals. ‘ . February 1979 | Octobex 1979 l
~ Transiation and fefereemg T November 1979  ~December 1979 - t
Adm»ms%bateon of questsonnafres : A ' o : . r
Southern Hemisphere February. 1980 January 1981 Coe T
Northern Hemisphere ~ ' September 1880  July 1981 .
Sampling Y . ) | ‘ l
) Discussion of sampling spec:fscatsons and ~ January 1977 ‘May 1978 ;
consultation L o
International Sampténg Committes prepare . May 1878 . ' August 1978 . , l
dgraft paper for IMC ‘ ‘ A .

' Final sampling design settied August 1978 - Septembef 1978 —
- Sampling mandal prepared . September 1978 Febmary.‘tg?g ’ .
Manual approved IMC ) : - . ., February 1979 ‘
National Centers draw samples and consult February 1979 " October 1979 |
-Intérnational Sampling Committee S _

International Sampling Gommittee report to IMC ' October 1878 PR
" ,
Nationai Centers contact schools and replace - % '
refusals - . ‘ o , '
Southern Hemisphere * Qctober 1979 December 1979

« Northern Hemisphere . - “June 1880 July 1880 8
Data collection | L ' ' l
Southern Hemisphere . February 1980 January 1981 ‘
Northern Hemisphere ‘ : September 1980 July 1981 ' l
“ o ‘ , - '
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Data Coliection Modes .

Consultatxcns with National Centers on potentsa! _

methods of datg cotiecttan
Raport to IMC by Dr J- Schwcne

IMC suggestions to National Centers and return
of National Center comment :

Methods of data collection settied”

anmg of answer forms (if necessary) and
dispatch to countrigs .
Pretest :
" Posttest

Compietion of manuals - -

Pretest
- Posttest

Data Pmeuunq and Amlym -
Preliminary Planning o

‘Outline of instruments with appraxnmate

number of.items

Start

January 1977

July 1978
September 1978

. January 1979

+

Dacémber 1928.

- -

7

2

IS

~

e — 1 —————— T ———————

ya . - ) P
‘Outiine of codebooks (dummy)

Pretiminary cbnsideration qf fite bujiding
Detsiled Pianning

Settle coding of final instruments

Standardize puncmng and codmg forms for
Dry Run : '

Settle analyses required by IMC
Seme filg buiiding and wmghtmg procedures
Update af codabooks . .

. International trial of countries” ca.pacsty to produce

tiles ana undertake standard analyses (run as part

. of the Dry Run) .
Write programs for basic ham analyses unhivariates,.

correiations. school reports, and for specm' :
muitivariate analyses S

!

Analyses for IMC and ccuntnes requmng
assistance

C_onifmcteon of data bank
. : ~

Pad

e
-y e 4 — —— e oy s -

~

July 1978
“July 1978

February 1979
February 1979

‘Octaber 1q73 '

February. 1978
February 1979
February 1§79

\

. ‘ ‘
February 197\9

April 1986

Decamber 1981

Complete

-~
July 1978

August 1978

- December 1978

Dépsmbér 1978
March 1979

' Auguét 1878

June 1980

" Octaber 1979
 October 1979

) '/February 1979

February 1979

* February 1978

.
R

 Octaber 1979

March 1879

February 1979
July 1979
July 1979
July 1879

March 1980

December 1981

\
December 1982 '
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-

- Mathematscs_ Study Council Members
(Countnes and‘ Indiwduats as of S‘aptember 3Q, 1978)
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. \ o ' v IEA COUNTRIES ’ ‘ SRS
: . | . - S : . National
VN ‘Mathematics Study ' S ‘ - . Technical
- Country Council Member - institutional Affiliation o Officer
. - ) A Y e .
~Australia : John Keaves | ‘ Auskalsan Councu for Educational M. Rosier
o e Research } ) ‘ B
- Belgium , G. De Landsheere University of Lidge -~ G. Henry
~{French) | ~ ‘ N A | g | . ~ :
" Beigium ~ A. De Block ;Seminair%e en Laboratorium Didactigk '~ C. Brusselmans--
(Flemcsh) ' o ‘ o ' ’o o Dehairs L
Canada® H. Russell - / Ontario Institute for Studies in s 2 N
. {Ontario) v L 4 + Education, Toronto ‘ . o )
Chile . M.Pizarro< . Universidad de Chile - ~ C. Rodriguez
Franca . D.Robin- Institute National de la Pedagogique ' D. Robin
2 ( Recherche - 4 , -
FHG (Rhine— . H.Fend * Landes institut fur Curriculem —_—
‘Westphalia) - . ' _ . Entwicklung Lehrer Fortbiidung und \
_ A L. e Woeiterbildung, Diisseldorf L C
Hungary ‘ Z Bathory = - ~ Research Institute affiliated with . J. Kadar+Fulop -
‘ - e - Ministry of Education Orszagos ¢ v -
o - o A Pedagggiai. Jutezet (OP1) , .
Ireland - - J. Rice Schoo! of Education, Trinity-College E. Oldham
srael ¢ Allewy - Tel Aviv University . A Lewy
Ivory Coast! . K.Kouadio Service d’Evaluation, Absd;an ‘ | - "
' Haly " A Visalberghi University of Rome " M. Laeng .
<. . Ve | . \ - N N
' Japén - H..Kida . National Institute for Educational ~ S. Shimada
: ,. ‘ ‘ ‘ Research ' !
" Korea® Yung Dug Lee ~ Korean Educattonat Development ' . Lee Gwang- ‘
‘ - - ¥ Institute, Seoul - Bok S A
Nethertands " E. Warries T,wente Un\iversxty of Technology TF. Eggen
New Zeaiand S 3 Phillipps | , Research and Statistics Division, - R. Garden
_ . o ~ Department of Education, Wellington :
~Nigeria . . E. Yoloye . International Center for Educational W. Falayjo .
: ) co . Evaluation oy
— t




1] N .‘
, o . U N National
_ , . Mathematics Study , ' o ‘ . . Technical
Country . Council Member . ,imtitutlonal Affillation . - - Officer
Scotland (' . G- Pollock ' Scottish Coun ik for Research in G Thorpe Lo
o : . Education ' tee o ‘
Spain® Isodora Alfonso INCIE, Madrid'/ . " Gioria Pérez :

' , Hinojai ‘ ‘ ,-f“ Serrano - .
Sweden - T. Husén . University of Stockhatm fnstitute for ~ R. Liljefors . . - .
. - o7 . , . International Educational Research ' ? ’

! . ’ . v N
USA ' ) R. Wolf . , Teachers College, . ' E. Kifer &
_ ! ' < Columbia University : . .
i. ' -
) . . ."_ - ’ .‘ . Lt -‘ '
*Countries offictally admitted to the Mathematics _Stuciy“pend{ng ratification of fuli membarship \ * C ‘- ¢
INTERESTED COUNTRIES UNCERTAIN AS TO PARTSCIPAT!& : ' !
) _Country . Contact Person ~ Institution ‘ “
) Engtand " 'F. Yates - National Foundation for Educat:onal// X
o | B. Choppin Resesrch o W
. Finland . K Leimk Institute for Educational Research, :
. o Jyvaskyia , | .
- Luxembcpr{; Q. Schaber ‘ institut P&dagogique, Walferdange ) )
- TYhailand . 8. Boonruangratana Institute for the Promotion of _
- . Science and Technoldgy : . .o
K Bangkok N k
,/,- i '
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~~ APPENDIXC

Members of international M thematics Cemmsttee
and National MathemaRcs Committees :
(as c)ﬁAugust 31 1978)
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INTERNATIONAL MATHEMATICS COMMITTEE —

Dr. Sven Hilding
H. M. Inspector of Mathematics

Dr. Edward Kifer

~ Associate Professor of Educatmnal

Psychology

N\
N

Mr. Gerard J..Pollock -
Depute Director ’

3

Dr KennethJ. Travers (Cha:rman)
‘Professor of Mathemahcs Educatmn

- .

Dr. Jamés Wilson Y

Professor and Head

[N

(One appomtrﬁent to International
Mathematics Committee pending.)

“Dr AL Wemzweicj (Consultant) @ -

Assqciéte Prpfessor of Mathematics:

L4

Mr Roy W. Pmmpps
'tmernatxcnal Coordinator

Chairman, |1EA international

- Mathematics-Study Council

-

-+ Urbana, llinois 61801 USA '

4

NE

Swegish Board of Education - ‘
- Stdckftoim, Sweden . .

Department of Educational Psychoiogy

Collegsd.of Education

University of Kentucky ' R
' Le’xington Kentucky 40506 LUSA N

comsh Council for Research in Educat:on
6 Moray Place .
Edmburgh Scotland

Secondaty Education Depanmen:

. College of Education R Y

University of lllinois

Department of Mathematics Education
Coilege of Education
University of Georgia
Athens, Georgia‘30601 USA
o - Lo -

Mathematics Depanr%ent
University of.lilinois at Chicago Circle
- Chicago, lilinois 60607 USA

Private Bag
Department of Education .
Wellington, New Zealand _
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\‘Mf/ Vandew de tnspecteur—generasi van hat Hoger Onderwijs I N
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L T U P

> DQr. Maicolm Rosier, IEA NTQ and ProjectOfficer, -

* MrTLaumeén, Inspecteur Mitddelbaar Onderwijs (Rijksonderwijs) -

~ Dr. L, Martens, Assistant in the Laboratory of Didactics ., ‘ | -

e

" Thomas Kieren, University of Alberta <~ = & = i IS /

. q}

L

DIRECTORY OF NATIONAL MATHEMATICS COMMITTEE MEMBERS
< : ’
Amtmtia , ' ’ :
Mr. R Cowban mathemahcs curricuium and research spec;ahst
Mr. Roy James, secondary schbol mathematics teacher = * S ;
Dr. John Keeves. IEA Councii Mgmber and Director of ACER'
Ur Bill'Newton, matheématicg curriculum and research specialist

Dr Glen Rowiey. educational measurement specialist
.
Beigium (Flamish) .. B ' e
Mr. Bollens, TRSpecteur Mfddebaar Onderwus (Katholiek Onaerwrjs) - .
Mrs. C. Brusseimans-Dehairs, Technical Officer, Assistant in the Laboratory of Didactics

Mr. CuveheT inspecteur Middelbaar Onderwijs (Rijksonderwijs) .

-~

“

Mr. Mariman, Atgevaardxgda van het Pedagogish Cerrtrpm-voor hat Katholiek Onderw:;s :
Mrs. Martens, inspecteur Middelbaar Onderwij$ {Katholiek Onderws; s)

Mr Pottillius, Bestuursdirecteur; Ministerie van Opvoeding (Secretary)
‘Mr. Soens, inspectelir M:ddeiﬁaar Ongerwijs (Rijksonderwijs)
Mr_Tavernigr, Inspecteur Middelbaar Onderwus (Rijksonderwijs}

Mr. Vanhulig, inspecteur Middelbaay Onderwijs (Katholiek/ Onderwijs)

Mr. Van Roey !nspecteur Middelbaar Onderwijs (Katholigk Onderwijs)

Canadg ‘ f ‘ Y

(Afthcugh a Natnonat Mﬂ'ﬂhematccs Commmee has not yet been- ofﬂcnal!y estabhshed the
" {ollowing persons have been active in pilot testing and other devempmental actcwtses ). ¢
David ‘Bale, University of.Regina, Saskgtchewan

John Del Grande, North York8ctard of Education, Willowdale, Omano

Lars Jansson, Umversity of Manitoba

' Ronaid Ragsdale, Ontario Institute for Studies in Edpcation ' R

~~Davig Robitaike; Univexsity of British-Columbia . - L Mmool
"Howard Russell, OntarioNastitute for Studies in Education B

-

Chiie ' :
Prof. Maria Lara Profassor of Teachmg Mathods Department of Primary Education,
‘University of Chile .
Prof. Luis Levet, Coordinator of Studies, Department of Mathemancg Fscutty of Physics and
~ Mathematics, University of Chile \
Prot. Angslica Luque, Prafessor of Teaching Methods in Mathematfcs Department of
Secondary Education, Faculty of Education, University of Chile
* Prof. Arlette Mendoza, Professor at the Department of Primary Education (Mathematics'’
Section), Fagully of Education, University of Chile 3
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Hong Kong .

Mr H F Chan, Subject Officer (Mathematics), The Hong Kong Examinations Authonty
Dr K T Leung, Senior Lecturer in Mathematics, The University of Hong Kong

Mr K C.Ng, Education Officer/Inspector (Mathematics), Government cation Department
Mr F Parkin, Principal inspector of Mathematics, Government Educdlion Depaftment

U

Research Students associated with the pilot stage of the project:
"Mr. Wilham Cheng. Mr. Law Hing Chung, Mr. kp Chiu Kwan Miss Gladys Li, Mr. Ng Tas Pong.

I I M I N
&

Mr. Stephen Yeung IR ‘
N Hungary
‘ A doo, J- Kadar Futop, J. Kunstar, B. Novak, F. Pogacs J. 8zendrei, |. Szirtes, J. Urban
r
) ireland o / S
Mr C. O. Cacimb, Inspectar, Department of Education
Mr. S Cronin, Teacher of Mathematics, Blackrock College, Dublin
Sr. D. Gallagher, Teacher of Mathematics, Convent of the Holy Child Jesus, Kmney, Dublin h
Mr J. J. Kelly, Teacher of MatRematics, Vocational School, Co. Wickiow _
Mr. S. McGuinness, Teacher of Mathematics, Willow Park School, Blackrock, Dublin; Senior
‘Research Office, Public Examinations Evaluation Project -
Miss E £ Oldham, National Technical Officer; Lecturer in Education, Trinity Cotlege, Dublin’
Fr. B. P. Stgen, C.M., Lecturer in Mathematics, St. Patrick's College of Education, Dublin .
israel ‘ ;’.;‘/
Dr Arah Lewy, Evaluation Expert Tet Aviv Universxty * :
*  Dr. Markus. Chief Inspector for Mathematics, Ministry of Education ™~
Dr. Perele Nesker, Haifa University . :

.Dr Pinchas Tamir, Hebrew University, Science Teaching Center TN
Dr. Shiomo Weiner, Hebrew Umversny Science Teachmg Center

‘Japan - . : T .
Mr. Yuji Hamanaka, Teacher, Tokyo Metropolitan Akikawf Upper Secondary School
" Mr. Yoshihiko Hashimoto, Researcher, Mathematics Educatian Sect:cn! Science Education
) 3 Research Center )
Mr. Tadashi lijima, Teacher, Upper Secondary School, attached to University of Education
Prof. Yoshio tnoue. Professor, Bunkyo University (Maths Education)
Mr. Shigeo Kojima, Head, Science Education Section, Science Education Research Center
Prof. Satoshi Koto, Professor, Tsukuba Unwarsnty (Maths Education)
Mr Matsuo Kozutsumi, Teacher Consultant, Tokyo Metropolitan Board of Educat:on
Prof. Tatsure Miwa, Professor, Osuka University of Education (Maths Educatton)
Mr. Hideo Ohashi, Ditector, Science Education Research Center - ’
Mr. Kazusuke Sawada, inspector, Bureau of Eiementary and Secondary Educatron Ministry

5 of Education
Mr Yoshi Sawada, Heag, Mathematics Education ‘Section I, Scxence Education Research”
Center
Prof Wetsuya Seki, Profas r, Departmenmeathematics.St. PaulUniversity(Mathematics)
Or Shigeru Shimadg/NIER S -
Dr. Takakazu Sugiygama, Researcher, Institute for Statistical Mathematics oo -
Prof. Yoshio Takeychi, Professor, Yamagata University (Mathematics)
- 61
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~ Netherlands (consulting group) )

- Mr M Murtagh. Post.Primary Teachers Assoclation

}

Mr Ym Torn Teacher Montomachi Lower Secondary Schooi established by Shihuya-ward®
Mr Yukio Yoshtikawa Teacher. Lower and Upper Secondary School attached to Tokyo
University v '

'\Ar fmtonu Ynshsmt:}a Kero Lowed Secondary School \

n ‘Y/)auy

Teacher,Cggkultant, Kanagawa Prefectu‘gai Board ot Education

Or. K1 J Duparc. T.Eggen. A J Th Maassen T Pigmp,. Dr. S. Sandbergen G. Schoemaker,
W Saiberg. J Timmer. Dr. F van der Bm (Cthrman) :

New Zealand

4

Dr Meggan Clark, Mathematics Department Victoria University

Mr H Claughton. Mathematics inspector (Primary), Department of Education

Mr, R. Garden, IEA Coorttinating Unit

M,,r A Hutson. New Zealand Education institute .

MT | vamgstone(Chatrman) Senior Research@ffecer NewZea!and CouncztforEducatmnai
Research -

Professor W Malcoim, Mathematics Department, Victoria Umvgrs:ty New Zealand

¥

Mr AE. Naftel, Curnculum Devetapment Division, Department of Education

Mr R Phitlipps, IEA Coordinating Unit

Professor D Sawyer, Mathematics Department, University of Otage

Mr O Smith. Mathematical tn§pector {Secondary), Department of Education

.
i
~. .

Scotiand ) - T _- :
Mr /Alex Black, Adwser in Mathematics, Lothsan Region ' S S

S Mr J Gilam, Head of Statistics Department, Exam Board

Professor J M Howie, Professor of Mathematics, St. Andrews University
Mr J Nisbet, HM | St Andrew House, Glasgow '

‘Mr G J Pollock, Depute Director, S.C.R.E. _ ’ ' -

Mr GrahamyThorpe, Research Officer. S.C.R.E. P

e

Or David Walker, Ex-Director, SC.R. E. . -

<Mr L Wmters Assistant Head Tea¢her St Margarets Schoot Glasgow

Sweden ' ' - o \

Peter Claesson. Consuitant in Mathematics Teaching at the Ministry of Education )

Bengt Danlbom, Director of the Section for Research and Development of Education,
Nationar Board of Education, Ministry of Education

Tord Ganeitus, Professor in Mathematics, University of Goteborg

Leif Helistrom, Research Officer in Education, Teachers College, Malmo _

Sven H{tqu H M. Inspector of Mathematics (eartier Professor in Mathematics Education,

Teachers College. Stockholm, earlier Assistant Professor in Mathematics, University of
Stockhoim)

Robert Liljefors, Research Ofticer at the Institute for tntemanona! Education, Upiversity of
Stockhalm

Jan Unenge. Profassor ot Math Education, Teachers CcHege Jonkoping

<

-

,

¢

-



'

Richard Wolf, Teachers College, Columbia University

8
¢ N

United .Statn

- Joe 'Crosswhite, Ohio State University

Floyd Downs, Hiilsdale High School, San Mateo, California
James Fey, University of Maryland | :

-Edward Kifer, University of Kentucky

Jane Swatford, University of Northern Michigan

" Kenneth Travers, University of illinois
A1 Weinzweig, University of Illinois-at .Chscago C:rcle .

James Wilson, University of Georgia
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Curriculum Analysis‘ Group ‘
James Hirstein s Department of Secondayy Education
: l University of ilfinois

Uif Lundgren 1 Stockhoim institute of Education

" Horacio Porta | o Department of Mathematics
: oY University of lllinois ' .
Aiant Purves Curriculum Laboratory
' , : X University of lilinois
Hans Steiner - . institute for Mathematicai Didactics  ~
' T ; Bielefeld University, FRG - :
lan Westbury Curriculum Laboratory -
- University of lilinois
( T o '
Ciassroom Processes _ R ‘ .
Leigh Burstein . , : . Coliege of m
' ‘ : Uriiversity of California, Los Angeles
- Graham Ndthall . ) Education Department .
) A : ‘ 'University of Canterbury &

.Christchurch, New Zgaland

John Schwille = . Institute for Research, on Teaching
, ' ' -  Michigan State University, East Lansing
“Lestie Steffé . Mathematics Education Department -
. . _ - - University ot Georgia, Athens v
Aiba Thompson ; : ' Mathematics Education Department -
A . | ~ University of Georgia, Athens
Tom Cooney ° : _ Mathematfcs Education Dep&artnﬁnt
- < University of Georgia, Athens
Methodology . S C o
Leigh Burstein © University of Califarnia, Los Angeles
N Jetf Bulcock '  Memorigl University, Newfoundiand
. bert Linn | , | - University of Hllinois '
Richard Noonan ) University of Stockholm
T. Nevilie Ppstiethwaite e University of Hamburg, FRG
*  Seymo dman : University of lilinois

New Zealand international Coordinating Unit

~Averil Coe, Technical/Clerical Assista

| Trevor Edmond. Seconded E‘x-Princjg:‘iu; .
Robert Garden, Education Officer (Mathematics ang Resedrch)
Patricia Hall, Researcr)‘_()ffice |
Roy W. Phillipps, International Coordinator
Roéiyn Stemint, Research Officer '
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- Malcoim Rosier

.Horace Smith

international Sampling ‘Commmn

John Keeves
L Meibourne, Australia -

lan Livingstone - ‘
a . Weilington, New Zealand

Melbourne, Austra!ka

Ken Ross Meltlourne, Australia
. ‘ , - .'. .
item Reviews and Piiot Testing . ™
Jerry Becker | James Lockwood
vNicholas Branca Rogers Newman - »i
Thomas Carpanter ~ John Ogle »
Terrence G. Coburn s Anthony Peressini
Clyde Cafcoran David Robitaille
Ed Davis Don Shearbert .
John Dosssy James Sherrill
" Ross Finney Larry Sowder
Fred Fleenor | . Dorothy Strong '
< Bill Geeslin Co. Zaiman Usiskin . .
Ann Graeber - Bruce Vogeli o 9
. Judith Guthrle\———-/‘ .Diane Wearne . 2
- Jack Hope i Pauil Weichsel
Lars Jansson Grayson Wheatley .
- Thomas Kieren Don C. Woolien  ~
Donald Kreider - , Wilson Zaring
Peater Lapgan . ~ .
. L : . 3
. -
Oftice of the Chainmn, !nhmltiéml lhthomatim Commmn
{Unlnnm« of lllinois, Urbana, lliinois, USA)
Kenneth J. Travers : Ohalrman ’
Professor of Mathematics Educat:on -
Peter G. Braunfeld \Staff Assoctate
Piofessor of Mathematics and Sacondary Education
James J. Hirstein Staff Assistant ‘
‘Assistant Professor of Mathematics Education
James E. Hecht Research Assistant™ .
- Graduafe Student, Mathemancs Education \ .-

. Research Aésstant
Graduate Student, Mathematics Education

Peter Stapfes Research Assistant
Graduate Student, Mathematics Education

Australian Council. for«Educ§tional Research

New Zealand Council for Educatmnat Research
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. REPORT OF THE PLANNING SEMINAR
, 4 FOR LATIN AMERICAN PARTICIPATION IN THE B

P * SECOND (EA mr'gnmncmzmmmﬂgs STUDY -

" Caracas Venazueia
May 8-v1 1675
" The Jeeting co:gssstedz.ﬂ an informative $2$5100 &nd & session dwqf&d tothe pmnn\ﬂg o
future activities In the informative session the tallawing ook place’ S
. ~ o L K
v 1A Sresantation By Kenneth Travers addresged the reasons far the meeting and the res.uits

n

Educaticnai Achievemeant and the international Mathematics Committee The aclua’

-~

was giscussed e

"_‘-‘

regarding the IEA Six Subject Survey, and disCussed further the OnGoING activities

~ relatéd to the Seccb Mathematics Study This presentation WAS SSDECAIN iMPOrtant in

- N that it heiped the Sarticipants famiigarize themseives with the dynamcs of the study ang.

the dtticuitios encountered. It was Partculdrly INLEr 8ELing LCAUSS the study Woived a
Country with CharaclenstiCs. very simiiar (o Other Latin AMencan nations, - - t
3 Tne presentation by Bruce Vagen discussud reiyons fof the concern with MARalCs
dChievemaent anc dSCUSSEd the TaCtons 10 kesp In Mind When préparing slucents for the
future | S |
/ 4 James Wilspr discussec the factors invoived deveioping tabies of specilications
(gnas: tasts of achievement. and attitude scaies. )

LR With rma;;iffé the planmng of tuture actmties, the fotmmg*cmcfgsﬁbns mc redched .

+ 1 Toaccept EnriGus GBngora's (Costa Rica) recommendation 10 ceniraiize the production
and distributian 51 informative materdi for the ditherent aclivites of e SEcona Study
b, ‘Costa Rica Costa’ Rica wiit publish & bimoniniy informative Dulletin, which wiil be
Tl dsseminaled (0 other partcipating nakions /. - e
o 2 To designate. for sach of the Mne LaLn AMmeecan countries PArLCIDATING o the Study &
, Natcnal Cobradingtor wha would be resdx Tor 1ruliating the Necessary procedures
* M3 Ner Country The Dersons.deegnated¥6r sach ofthe-Latin. American countrs are °
T 45 fo1ows o : ‘e | A
- ,A}' : ' ‘ . i »
. )  Argentna . Lws Santako | v
- Brac. ' Kiwbe Cruz MarGues
Columpia | Gunio Elas Vaides
Costa Ricae Guiijermo Vangas o - ST .
Chuy . CPMM ﬂw,ﬁw - -
- Menco . . - Ermegd Lus . ) ‘ v ~
) Pugrty R Frantisco Garnga L \ ’
Uom.mvican Repubic  Eduardo Lune g |
Vereruela 7 Saulo Mads ‘ .
w.\. - |
-+ ! 69 . -
65

exjecled as & consequence. of the meatmng Also. a presentation by Roy P?ugnags.f
Qescribed the previous. work Qf the international ‘Association for the Evaiuation of |

stdtus of the Second Study. inHrogr 11 & NUMber of CouNtrias 16! 1he Pas two yoars
- - o ¢ o .

) . &« . ) . ‘. . _‘ b . ’ '-
A detailed presentation by Cristina Rodniguez Gescribed Dast expecances 0 Chue

-



]
\ : . b
S each country. a committee will be called upon to- devetop a tabie of specrfscatsons
- (gria) 0 keeputg with the guidelines set out in a working document. that will be

) .-~ torwarded by Roy Phillipps to each National Coordinator. _
o o 4 The tables of specifications are to be sentto the IMC befOreSeptemberBO 1978. The-IMC
. will compile and revise the materiais and will return_them to the National Coordinators,
together with sampie questions for each content: and process area, by December 31,
- 1978. At thrs point, each country will develop a series of questions in preparation for test _
development. ' ' ~
5 *Each country wili define the Population A with which they will be working during the first .
v :stage of the Study This popuiatsorﬁshouid consist of students who have compieted
- primary schooling and are approximately thirteen years of age. If the ages designated are
- not the same’ for ail pamc:patmg countries, a method wm be devised whereby the
information collected can be made comparabia . ' _
6 The National Coordinators will hold a méeting during February of 1979 to begin : 3
- development of pilot tests. Previous questions developed by the international -
Association for the Evaiuation of Eduqational 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 deveiopment of natmnaltests
The national versions of the tést shouid be ready by April 30, 1978. :

The Inter-American Committee of Mathematics Education expressed their satisfaction

- with the inclusion of the Latin American countries in the Second Study. They expressed their -
" appreciation of the information provided by the IMC, as wWell as their satisfaction in having
been able to collaborate with the other participants in such animportant mternananat study. |

o ‘ + . Final Iy, all participants expressed their apprecranon to FONINVES and CENAMEC and -
also for their hospitality durmg thexr stay in Venezuela. L a
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PART!C!PANTS IN THE PLANNING SEMINAR FOR THE SECOND lNTERNATiGNAL MATHEMATICS STUDY '

Caracas Venezueta

\ May 1978

a
1

. Namet S Position
Colina, Pedro José '

Jefe del Departamento de
Matematicas y Fisica del [nstituto .
_ . Universitario Pedagdgico de Caracas
_D'Ambrosia, Ubiratan _
& instituto de Matematica, Estadistica e
o Ciencia de Computagdo Universidade
Estadual de Campinas, Brasil

Gérriga, Francisco Catedrético de Matema@ticas

~

- .
Vicerrector Académico
‘Universidad Estadal a
Distancia (UNED)

Profesor de Matematicas
Facultad de Ciencias de la

- URiversidad Central de
Venezuela

Gongora, Enrique
Gonzalez, Jésus S.
Supervisor Nacional del

. Ministério de Educacion
Profesor de Matematica

Hern8ndez, Eisa

[

Investigador Titular, Instituto
de Matem&ticas, Universidad
Nacional Autdnoma de Mexico

Luis, Emilio

Director, Departamento de
Matemética Universidad Catdlica
Madre & Maestra (U MM

( % \\F W q&'}ﬁ

L_una, Eduardo

Profesor de Matematica y Director del -

Addren

Av. Paez El Paratso
Caracas, Venszueéla
Tel.: 442.57.21

IMECC- UNtCAMP Caixa Postal 1170
13100 Campinas, S.P.

Brasil

Tel.: (0192) 2-40.85

Apartado 22152, Umverssdad de
Puerto Rico .

Rio Piedras, P.R. 00931

Tel.. 761-88.09

‘Apartado NO 2 Plaza Gonzﬁ!ez Viquez
San Josd, Costa Rica
Tel. 23.42.18 (Universidad)

Departamento de Matematucas
Facultad de Ciencias

Univers;dad Central de VenezueSa
Caracas, Venezuela .
Tel.: 35.68.28

Edificio Nazareth, Jesuitas a Tienda

-Honda. Piso 4, Ofi_41

Caracas 107, Venezuela
Tel.: 82.93.29 (ofic.)
284.61.48 (hab.)

Instituto de Matematicas *
Ciudad Universitaria, México 20, D F.
Tel.. 5-48-20-07

5-63- 45—03 R

K

_ Degartamenm Ge Matematsca UCcMM N

1ago, Repiblica Dominicana
" Tel.: 582-01.48 (hab.)
582-51.05, ext. 284 (UCMM,)

,'-;,\..".vf}\ RS .-,.,..',’r‘-‘ a
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Name - Positon Address I R
Marques, Kieber Cruz * Profesor do Departamento de ) ~.Av. Cabo Branco, 2204, Apt. 406 ' ; g
: ) ‘ Magemética ¢ do DRepartamento de 58.000 Joao Pessoa, Paraiba, Brasﬂ'f o
Metodologia Pegagocia de . : _ _ ' 4
Universidade Federal da Paraiba, . - L .
A - Brasil . : - . -
Rada, Saulo : . Sub-Dirsctor del CENAMEC : £l Marques Apartado 75055 M
! ' ' o . -Caracas, Venezuela . SR ,
Te{.:/ 42.01.52 (hab.) -
- . . _‘ 35.47.57 (ofic.)
"éﬂima!di, Horacio . | - Director CHPME | - - Corrientes 4325, 1195
o - - ‘Buenos Aires, Argentina
: A o Tel.: 86.51.76 ‘
Rodriguez, Cristina - .Proteser Coordinator Servicio Ofic. Rancagua 0544, Sant%go L .
- ' de Desarrolio Docente, Universidad Hab. Policarpo Toro 1446 | . -
de Chile, Santiago de Chile _ Santiago, Chile: g\_
, . _ Tel.: 48.76.87 (ofic.)
. | } . 28.18.36 (hab.)
Salazar, Guillermo Vargas ~ . Catedrético Escuela de Matemiaticas Apartado 6617
: . - de Universidad Nacional y Educacidn San Jos@, Costa Rica )
Universidad de Costa Rica { Tel. 25-63.88 . !
. . 24-56.80 -
Santald, L. A, o Profpsor dg Educacién Matematica °  Departamento de Matematica o -
_ . | ' Ciudad Universitaria . B . ~
. ' ‘ _ L Nufiez, Buenos Aires, Argentina ?* ‘ N
| a A Tel.: 27-86.80 |
Vald®s, Guida Elias Profesor Departamentode Matematica  Carrera 24 A NO 3-17
| del Colegio de Cardenas Palmira, Cali - Valle Colombia
Colombia Tel.: 56.10.77 T,
Yackoviev, Viadimir - Secretario Ejecutivo de FONINVES . Av. Fco. de Miranda, Torre
: ' ) Europa, Piso 3. Chacao. - -
' \ Apartado, 52.042. Caraca$ 105
’ Caracas, Veneauela : _ A
N | - ‘ Tel. 32.46.46 . -
SO S o ‘ . 32.89.51 - o
~
N i
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GUESTS OF THE PLANNING SEMINAR FOR THE SECON

Name'_‘_ .

 Kifer, Edward

Phillipps, Roy

Poltock, Gerard

Travers, Kehneth -

- Valeiras. Andrés
Vogeli, Bruce R.

Weinzweig, A |

Wiison, James W N

Position’

-

Associate Professor of Education

tﬁtemayona%'CooEmator, IEA

Depute Difsctor. Scottish Council

« {or Research i Education

s

Professor of 'Mathematics. :

Jete Ufidad de Ciencias Bésicas
Departamentc de Asuntos
Cientiticos, Q.E.A,

Protessor and Chairman,
Department of Mathematics, Statistics
and Computing

" Associaté Professor of Mathematics,

Director, Master Science in
Teaching Program -

!

-

Professor and Head. Department of
Mathematics Education,

_University of Georgia

Editor, Journal for Research in
Mathematlgs Education

, NATlONAL MATHEMATICS STUDY.
Addren | ‘ .

' -Unwers:ty of Kentucky

Lexington, Kentucky 40506

‘Tel.. (606) 258-4653

Department of Education

Private Bag, Wellington, New Zaaland

Tel.: 73.54.99 (office) .
76.64.45 (home)

Scottish Ccuncn for Research in

-Education -

16 Moray Place .
Edinburgh EH3 6DR Scctland U K
Tel.. 031-226.7256

130 Education Bustdmg R

University of lllinois’
Urbana, litinois 61801
Tel: (217) 333-8600

Washington, D.C: 20006

Tel.: (202) 381-8737

- 'Columbia University.

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

Department of Mathematics

University of lllinois

Box 4348

Chicago. lllinois 60680

Tel: (312) 677-3930 (home). ¢
(312) 996-8612 (office)
{312} 996-3041 (office)

105 Aderhold Halt
Athens, Georgia 30602
Tel.: (404) 542-4194



