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1.  INTRODUCTION ‘ B

1.1 Scope and Purpose

‘The purpose of this paper is\tq descri¥e curriculum contént in two -

N . : . )
areas--mathematich_and international studies--in the secondary schools of

«

five advanced industrial countries. Some relevant background on teacher

v

' Y kS
preparation and on the structure and organization’ of secondary schooling in

each-country will be introduced to provide a context for the information

’

provided;’ The central objective: is to identify what students are taqght at

-

variousklevels and to highlight what appear to be noteworthy recernt

developments in the several nations observed.

1.2 Llimitationms *
. . Q
The advanced countries chosen for this study were selected to represent

a range of different geographical :egions and political systems. It was-

<« ~

assumed that, as hlghly developed nations, they would demonstrate an
% . ’

.

instructive array'of ideas and practices in the currxculum aEeas selected.

N
X

They were, however, not sampled on the basis of any specifled a priorl,
SEIECCIV“ ptlﬂClples In their absence, and in the absence of any

prellminary theory relating to comparative study in, general or currlcnlum as

r

"a means of achieving educational goals, the poss1b111ties for making

2

‘ inferences and drawiné conclusions are strictly limited.
The report is further limited-by the data and sources available and bv

time.* It has not been possible to confirm the representativeness of the

Y

information presented, its recency, or whether, according to the judgements

of other experts in“the U.S.A. a;d in the severaivcountries under review, the -

’
©

*The authors have been given to understand that additions and revisions where
necessary may be made in the next four weeks after submission. -

— bd




"--‘§'“\ 1.3 Organization

'
y

generalizations made by the authors are well founded The authors believe

that the deta are accurate, representative, and reasonably comprehensive and
— -

current, and plan to give attention to confirming this.

i

The following Section of the paper begins with a summary of some major

conceptual and methodological issues in comparative studies in general and in

comparative curriculum in particularQ It contains a brief discussion of the

e ’

nature of the two subject areas as specific foci for comparison. The section'
¢ . . Ct

concludes with profiles of the secondary school organization and teacher

“

preparation in each of the.five countries, with some general observations on

) : their common"and-divergent features. &

In part three, the content of the mathematics programs is)presented,.
together with data on vhen that content is introduced into the program in
each country'- This is followed by some observations atout the content of
U.s. mathematics curriculum in the context of international data,and a
sampling of " instructional practices from various countrigs which may have .
relevanée to mathematics education in the U. S This part concludes with son§§
reflections upon issues in mathematics education as they bear upon the -
American scene, in\the 1ight of findings from other countries.

! In part four, the international stydies component of the broader social
studies curriculum is described and discussed. After some consideration of

vy : s
‘the fragmented and diverse nature of this‘element, and of its significance in

the total education of young people, case studies of the curriculum are

presented. For each country, information is given on the goals and content

-

of international studies, :and on selectig'aspects of'instruction, teaching
materials, extra-currioflar activities, and other special features. The

‘'section concludes with a general discussion of issues in the United States

. ‘) v

- . -
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in this curriculum area.

»

In the final section, no attempt is made to summarize the findings.

. . ' _ :
Instead, attentiopyis drawn to some of the issues raised in the paper: The
nature, pbssibilities and problems of comparative Egrripulum study; the two

curriculum areas and the relation of teachers and instruction to them; and

some considerations of curriculum change and policy-making.

-/
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2. COMPARATIVE CURRICULUM STUDY: PROBLEMS, METHODS, AND CONTEXTS

2 l Problems and Purposes of Comparative Study of Education

like other areas of cross—national study, comparative education

continues to grapple with serious’ conceptual.and methodological problems.

They range from equivalence of terms and data across cultures, to

- ¢

. questions of representativeness and reliability, as well as the familiar

social science difficulties with handling quantifiable and non—quarti-

fiable information. Furthermore, deriving meanings or seeking expla-

nations from the data is fraught with ambiguities caused by ’cultural

'bilas and differences in research theory and methods. To attempt

comparative analysis. is to confromt all of these‘issUes;(Noah and i
' ' £ )

Eckstein, 1969; Bereday, 1964) - .

Over a century and.a half ago, some comparative educators envisioned,

7the study of curriculum &nd instructional methods as a practical means.

4

to enzble educators to improve school practices in their owmn countries.
1

From Horace Mann to the first Commissioners of Education in the U. S»A.,
the precedent for reporting on foreign school practices was well \
established (Mann, 1844 FraSer, l964 Fraser and Brickman, 1968). \1-

The literature comparing curriculum is not gxeat, but it abounds \
with examples, items of information, and case studies of~parts of what \
is taught;‘HIn-more recent years, Sputnick inspired a series of rather \

uncritical_accounts.of the presumed superiority of Soviet schooling, \

-particularly in science, mathematics, and engineering curricula. U.S.

educators subsequently "discovered" a number of ‘innovative practices

. .
in British Infants' Schools and publicized them extensively. But such
;)

- efforts to disseminate information based ofi individual case studies,




)
-

often in the form of personal, impressionistic accounts must be regarded

"~
-

with caution, especially when-touched by a certain missionary ferggghﬁ

&

Yet, as educafi/ggz‘observers have become more aware that schooling

‘.,

is/go mtGch bound up in the gsocial and economic progress of nations, they

"Vperforce look beyund their borders for ‘knowledge, insights, and helpful

hints.“This gave impetus to the burgeoning of early comparative educa-

e R
facts.

‘tion work in the nineteenth century, a period whenkthe then advanced

’

: ) . v . ) )
nations of the world were founding their public education systems. )

v,

Similar motives prompted the rapid growth of comparative study from .

mid-twentieth century on, as developing nations sought to progress,

" Ce
and as the developed nations attempted to meet:-new and urgent social

and educational demands. If education is regarded as one of the -

tools for national advancement, then curriculum lays cut part of the

plan and serves as the means for aghieving it. As such, it warrants

systematic study.

In all comparative study, it 1s important to recognize the context

of alternative models of schooling.' What'King (1979) calls "the inherited

context," refers to the ‘Precedents established by a nation s historical

and,cultural.traditions. In addition,: current conditionms, the recent
. »

interplay among political, economic, social, and intellectual forces,

are also-parts of the necessary context to ‘i1luminate educational
.. ‘




Ak 2.2 Comparing-Curriculum in Mathematics and International Studies o

As Anderson has observed (Walker, 1976), the curricﬁ;a of different

LY

nationé may be regarded as ciltpral fo;ms: They contain many simildr items,
but each'forms.ifs ownTunique'configuratioﬁ.. dertain elgménts'are‘uniVersal
. (mathemat;cs appears to be one of these), others are parochial (history,
/Qgeography, civic education, for ‘example, abound with these)?s‘ﬁut this speaks
| merely ;o'the coéﬁiéive elements in a curr;culum.‘nln the affective domain .
there are glso univérsal.elements (common:human desires and emotiogs,,as
expressed for:examplé; in gréat'literatu;éi as well as parochial~sets of
A valﬁes and attitudes (natioﬁalisticrlgssons, for instance). These . v
characteristics make it easier to co@ify'cufriculum content in.some . hool
subjec;s than others. ;s the IEA'studies show, mathemagics and scienc?
eonﬁent,aré easier to compare across nations thaﬁ'other subjects. Social
studiés (or histofy and geography, or civics) and espeéially that pottio;
dealing wi}h international studies, are especially elﬁsi;e, contatning as
they do'a complex mix of cognitive and.affective elements, both universal and
parochial.’ ’ J
Thebtwo subﬁect afeas'uﬁder consideration in this.;eport differ.also in
other respects. Matheq?tics, for example; is considered to be essentidl to

. . \ - . . ‘
all high school students by more people (97 per cent) polled in the Eleventh

Annual Gallup survey than any other subject. Civics and U.S. history are

y ' . .

| 10




-

third and fourth"SCience comes‘fifth in the relative rénkings of importance.
‘ " *
'However, the low ranklng of forelgn'languages and of teachings about the

interdependence of nations/ foreign relations, indicates the relatively low

)

status given to. this ar:a in the publie view (Gallup, George H., Phi Delta

Bgan, September 1979, reprinted from the NSF Science Educational Databook.

i

1980 page 69). + L ' .

.

Table I:°Public view of subjects essentlal to all~high school students

- — - —

4
National Totals

Not Too - Don’t Know/
* Essential Essential No Answer
% - . % %
,MamemaNcs .............................. N 97 - C1 2
English grammar & composition................... 94 ., 3. 3
Civics/government ....................cotnienn. 88 8 4
U S NIStOrY ..o it e e 86 " .3
SCIBNCe ... ... ie e, 83" 14 3
Geography . ...t e 81 . 16 3
Physicaleducation .. .......... ... .. ..., 76 21 3
interdependence of nations—{oreign relat/ . as .. .. .. 60 ‘ 32 8 -
MUSIC .. oovveinereinnennenn D 44 52" 4 '
, Foreignilanguage ......... .. ... .. ... .., 43 53 . » 4 :
5 !

Aﬂ ....................................... Ve R 37 ' ] 58

i
)
!

A second consideration is that a curriculum is more than a syllabus or

courée ontline, it is the collecticn of organized learning'experiences that a

’

school provides. A country may or may not have a national Syllabus, but'howv

o »

one is implemented dejends on many factors, including teachers, textbooks,

local decisions and interpretatidns, school resources, student background and
abillty, and so on. The distinctions among the official Eurricuium, the
taught curriculum, and the learned curriculum’ may be cansiderable. ‘In this

regard,ery (1979) ha% ‘commented upon the findings of the National Science

Foundation's studies of the status of science and mathematics education:

P
by

11

B«

-

.




FIGURE 1l: Three Aspects‘of the Curriculum (from "The Second IFA Mathematics
‘ . Stu@y,"’ Bulletin 5, November 1980, jpage 10) A
a4 .\' )
° B . ) )
- Component - - - , | Level of Focus
| Curriculum’ .  Intended . Eddcational = -
- Analysis Curriculum +  System ‘
i Il Classroom .| Implemented . School and "
Processes - Curriculum | . Classroom
| ‘\y | “ | l «,.,r“'/'/’/’v‘ ’v |
Wl Student |  Attained ° Stdent
Outcomes "~ Curriculum '
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...the most discouraging feature of the three NSF studies is
the consistent pattern of great diffe:ences between apparent
reality of mathematics education in most’ schoo}s and the
recommendations or practices of many prominent teachers,
supervisors, ‘and professional organizations. (page 503) s .

i . .
A complete analysis of school curricugum in a country would have three

- 2

components. It ,would look at the curriculum as it is intended to be. That
is, it would examine the set of -expectations foxr learning 4 *subject which
are held bf a ministry of education, a state director of curriculum, or a
local board of education.

The second component of the study would deal with'how the cutricnlum
- is implemented in the classroom. It wQuld‘be important‘to know, for
example, the extent to whicn currieuler guidelines are actually followed by

classroom teachers.  An instructive example is provided by an account of a

-~ a

mathematics curriculum revision in Western Canada. A ney program for the

. - r [ 1 . .
tenth grade included units o;\;ezt3?3<ang‘on consumer mathematics. Yet a

—

survey of the grade ten mathematics;teachers indicated that<over 60% of .

them did not teach vectors and over 50% did not teach the\EEEerig} on

* consumer mathematics (Robitaille, 1380, pp. 102—103). o ’ \\\\\
With respect to implementing the' curriculum, we are interested not ’

o

only in how much mathematics 1is teught,‘but how that mathematics is taught.
Davis End Romberg (1979); in their analysis ef mathematics education in the
" USSR report on the "Soviet teaching Stylef/as follows:

* Given what we knew of the excellence of Soviet mathematical
research, of the difficult’ Soviet competitive exams and their
emphasis on nonroutine (indeed, very creative) problem solving,
and on such Soviet literature as we had read, we were entirely.
unprepared for,the teathing that we observed in Soviet
classrooms. It consisted entirely, as'nearly as we could judge,
of rote instruction! ‘Students are told that this is the T
hyperbolic sine (sine x), they are told that its graph looks like -
this, and so on. (page 18) , e

o




-

]

N .Tpe thixd component of such a thorough study would look at student -

A

achievement, '(the curriculum as attaimed by the‘students)'poth in terms of

knowledge and attitudes, in the light of curricular intentions and

,

. implementation.

P

N

Such a detailed study of the curriculum; however, goes well beyond the
scope of this paper. }t does, in fact, ¥orm the basis for the Second IEA**
B} v Y
International Mathematics Study which 1is now underway in 2% countries ({see

list of participating countries in Appendix A) It is also noted that U.S.

participation in this cOmprehens1ve 1nvestigation is being supported '

- " »

jointly by the National Science Foundation and the National Institute of

“

Education. e . : .

-~ N 4

Experience in conducting previous IEA studieg further illustrates this

- problem. 'Test instruments were constructed on the basis of official

v

curricula and some,consensus by the participants from each nation about the

-

. A 3

attention given'to particular topics withi® a subject. Despite the care

taken to ensure that the tests were in fact directed at topics common to

* a

all the participating nations, subsequent classroom teacher judgements of

»

- *The IEA is ‘an international, non-profit-making scientific association

incorpor*ted in Belgium for the principal purposes of (a) undertaking
educational research on an international scale; (b) promoting research

aimed at examining educational problems in order to provide facts which can B

help in thelultimate improvement of educational-systems; and (¢) providing
the means whereby research centres in  the various member countrieés of IEA
can undertake co-operative projects. The current chairman of the IEA
Council is Professor T. Neville Postlethwaite of the University of Hamburg,
FR Germany. The Mathematics Project Council, responsible for the Second
Mathematics Study, is chaired by Roy W. Phillipps of the New Zealand
Department of-Education, who is also International Project Co-ordinator for
the Study. Travers is Chairman of the International Mathematics Committee
(IMC) whdich is designing thé Study and developing the -internationmal
instruments. Other members of the IMC are: Sven Hilding, Sweden, Edward
Kifer,. United States,.Gerard Pollock, Scotland, and -James Wilson, United
States. A. I. Weinzweig, United States, is consulting mathematician for

the IMC. |
7
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their students' opportunity to learn revealed subspantial variations. This

‘ information.served as an 1mportant direct des/;iption of the actual-

-
v

implemented curriculum, and one which is significant fer evaluating student

. e // =

achievement. . ' ’ 7 . e
. }
In.this present paper, emphasis is placed instead upon the intended

-

curr1culum. That is to say, we will summarize and discuss data provided by‘

authcritatiye groups, typically within the cpuntry, Cbn&erning what is -

intendedAto be taught im the schools of that nation. To a much less

By
a

extent, due to the lack of data, we will report on what is actually taught

-and how it is taught.

S

-

€y,
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2.3 National Profiles of School Systéms

- .

A. Canada: Ontario. .

< -

Each Province is responsible for conducting the school system
in its territory. Despite efforts of regular and occasional meetings of

N ’ . .
the several Provincial Ministries of Education to achieve consensus,

physical and cultural differences .as well .as historical precedents ensure

regional autonomy in educational policy and practice. Yet similarities .
. s : .

aré also -widespread. The information that follows relates to Ontario, a

more popﬁigus and influential Province, as well as a fairly represen-

tative one. . ' ) . - s .
Government of Ontario funded schools (Public and Roman Catholic

4
N4

Separate) account, for more than 95 percent of the school pop&lation:for

the ages 5-16. The Roman Catholic schools (Separate Boards) contain

-

approximately 30 pefcent of the‘age 5~13 cohort deécreasing to 10 percent

. for ages 14-15. Private schools account for approximately two percent

. o, .
* .- ..

. Sf the age 5-14 .population..

qa

'The Ontario Ministry of Education provides Curriculum Guidelipes

according to a divisidnal'structuré:k Primary (junior kindergarten—

&
4

. grade 3), Junior (grades 4-6), Intermediate (graﬁqs 7-10) Qﬁd Senior
(grades 11-13) . All schdols<in the&Province do attempt to conform to

MiﬁiStry Guidelines for their cu;riqu%um and prbgram structure.

. . ‘s

[
»

. Virtually all Public, Separate and'PriVate secondary schools are

comprehefisive, with most offering instruction at three levels beginning
at grﬁde 9. Advanced; General and Basic; a fourth level, Modified was

added in 1980. Though all schools offer Advanced and General level

7 P

cdurses,,the Basic and Modified levels may be more typically found id

. ‘ | \

Public secondary schools.




Students may legally stop attending schoel when they.reach:the age
of 16, but 91.9 percent of the age 16 population continues to attend
school. At the completiom of grade 12, the Ontario Secondary School.
Graduation Diploma (pSSGD) is conferred. The.dntario Secondary School
Honours Diploma‘(OSSHSD) is attained by completion of grade 13. Ob-
taining the latter cerﬁificate requires the completidn.of-six\honour
courses (grade 13) and is normally required for admission te an Ontario
university but not for universities in other provinces Approximately
62 percent of the age cohort achieve the OSSGD and 24 percenr chq.DSSHGD
Approximately 14 percent of the -ge cohort register in an Ontario
university the year following their graduation N

Teacher-training in Ontario is-: the responsibility of- Prbvincial

¥ * o

Y.Universities Faculties of Education. Two types of programs exist.(

1 e_\'.
K&

consecutive training in. which candidates attend a Faculty of Education

for a one—year ‘Bachelor of Education degre% following receipt of‘a ' Ly -
5 .

university bachelor degree’"and concurrent training in which a Bachelor of

ﬁEducation is earned as the main undergraduate degree.. The latter pro- N
" cedure is less prevalent geing a more recent innovation in Ontario.~‘
Prospective teachers for the Senior and Intermediate levels must
elect two areasﬁof speciflization. Selection of mathematics education as
lg ‘ the main option at the Senior level usually requires the successful com-
pletion of'five university-lével mathematics courses and the ﬁaculty:of
Education mathematics teacher program. Selection of'mathematics aswthe _f/'
secondary‘option at the Senior level or as an Intermediate option requires
two university-level mathematics courses and‘completion.of acfaculty's '

.training program. Teaching at the Primary or Junibdr. level .requires a

Bachelor of Education earned in either a consecutive or concurrent program.
LR » .

N,
\ ¥
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Figure‘Z: Structure of the Schooi System
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. . ’ “B. Japan

School adninistration in japan is highly centralized, though
responsibilities for inplementation are delegated to regional and local

authorities and participation in reform efforts and planning is wide-

-

spread.

Compulsory schodlinggﬁn Japah begins in the first April after a.

child turns six years old. After completing a six-year elementary school,

LI N L] &

children go on to a three-year lower secondary school. While both public

- . -

. and private schoolsg are available,'over 96% of students attend public

schools run byzthe”local government through lower secondary school.

Y, 4

‘National schools. are available, but less than 1% of the students may

years. Of those who complete lower secondary school, over 907% continue

':)‘.{L . )
1s done'at this point.(55% of the students are in General Secondary

~

attend. 'Attendance is compulsory ?or all childrén'through the first nine

to upper‘secondary schools. Some differentiation into specialized schools

schools). At the upper secondary level approximately 70% of the students

Fl

attend public schools and - 30% are in private secondary schools.
Minimum requirements-for teachers vary according to school.level and

class of certiﬁicate; At the lower secondary level, a second-class

@

. certificate can be obtained by'two'years study beyond the upper secondary

. R

,'school.u Through four years study (equivalent of Bachelor's-degree) a -

first-class lower secondary or second-class ,upper secondary certificate

o

is obtained. The first-cla8s upper secondary c-rtificate requires one
year beyond the Bachelor s degree, studying exclusively mathematics

subjects. All teachers of mathematics have the;equivalent of Bachelor's

$j§ degree h ‘ » . ,

&
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Aruitoxt provided by Eic:

.

\ . .
Entrance examinations are given fcr national and private schools at

.. [}

the elementary an& secondary levels. These examinations are highly com-

- o

"+ " and universities also require a competitive entrance examination.

N

Students who fail the entrance examination for their desired university

PR

year. In many large Eities,'thezg/a:e’ﬁfiﬁéte schools that give lessons

to prepare for the next. examination. Also, in maﬁy cities,”brivate'

b

. " EN . v

often continue their preparation after graduation to-t again. the next

pupils. These students receive épgéial tutoring Qutside'of school to

strengthen learning*and avoid failure on npper Secondary entranée

examinations. P

., ©

4

In 1977, the University Eppranée‘Examination Center was formed to

~develop an entrance examination that could be used by ali universities

throughout the country. Students may be admitted on the basis of

- achievement results on the Center Examination or on the‘b4§is of results

a

’

on a second examination given by each university.

.

)

petitive, since the number of spaces is limited. Upper secondary schools

tutoring classes are becoming popular with elementary and lower secondary

n




" xlb

.

of the School System: Japan

% of age population

21

'1'06

\ Figure 3: Structure
1 4 [ X @ hd . .
Age B, .
}9 Univeréigy " 5 . 1
) ) i 2
! ¢ \ "
.18 ) : Bl o ), mEgR 8 ,{y
8 o0 R0 P pebe
. o ~ 3 o =0 . E P 0
. . e ) - ~ = e
- o e w L= o e
Upper Secondary: = o ‘0 = V0
17 . \ e n 0 o0 o er
Schools \ e} Ing °© [ 2w
b N 14 = N P I ol
- \ | n S
\‘ - [+] [re
16:9 @ Q ag S
15 ‘
T;
] Lower Secondary Schools
: o |~
ETh £ |2
.- 13 . o E
E 0 (ng
®
12 -
4 " ’ . V.
11 . » /
1 : L.
10
J 4
° i a Elementary Schools
\
“8
7 S e
6 ”
5. 0
1 Kindergarten
IS ; .
- . _; N J‘.
3
2 -
1
0 20 46 60 80
o '

aouepually Liosynduo) =

Grade

a
¥
c\.

/
T
w

2]




| - C. Federal Republic of Germany “

As in the case of Canada, Germany is a federation of largely - 2

.

autonomous regions S0 far“as "educational provisions afe concerned. Still,

historical precedents'ensure important similarities despite regional

-

variations.

Enrollment in the fourTyear élementari school is generally at the Q“
age of six. Qﬁter thesg-four_years,'the strncture”of the schools differs S
according to the practices of the federal states. During the fifth and

[y . . . R

N sixth sehool years, students are still together in the Foerderstufe in some

federal states. 'Inuothers, thg Gymnasium (academic school leading to

“university study) hegins already in the fifth grade.. After the seﬁcnth_
school year, the Haugtschule (until grade.9 or 10), the Reaschule (until
grade 10) and the Gymnasium (until grade 13) are, in most rases, run as

-

' parallel schools. In §Bme areas there are also comprehensiVe schools which »

offer from,ten to thirteen years of schooling.

.




e
-

'During the past ten.years, the selection of courses has been
o . i ) . "
introduced}inugrades 11-13. Students may choose two or three s jects

L] - A

(such as mathematics and physics) for specialized study. The thirteenth

grade terminates in the Abitur, an examination which entitles graduates to

enter any university in the Republic.

 Teacher education is?provided'méiﬁly for three'different teaching

careers.:

a). fir$t to tenth years of school ("Grund- und Hauptschulen");

b). fourth/sixth to 13th school year ("GZEgasiéﬁ");

A%

c). vocational education. ’

In general, teachers are prepared in two or more school subjects.

a

The prepéfétion is in twq.stagesﬁ ' L - -

a%.“ sciéﬁtific studies for 7 to 10 semesters at a univeréity of
teachers collegé;’ ﬂ

b). ﬁractice teaching in‘scho;l, lasting-betwggn;lvand ny?ars..

Until recently, teacher.eﬁgcation was offeréd by two .types of

higher education institutioné, teachérs colleges (for teaéhers of grades

q .

1 to 10) and universities (for,téachers at Gymnasien and Ber\ifschulen)'.'Q

Today, however, theré js a uhifica;ion of teacher training programs which

N

corresponds to similar movements in other countries to integrate content

‘and me*hods in the schoolr.

.
]

)
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D. U.S.S.R. ’ I

Education. in the Soviet Union is the responslbility of the several

4

Repub dc Ministries, until, the university and technical levels. However,

AR

‘ .

policy and practice vary . little among the - nominally autonomous regions,

7

and the model provided by the most populous and influential republic (the .

R.S.F.S.R., that is the Russian Republie) tends to be followed throughout

the nation.
The USSR system of public education extends from pre—school through

secondary school amnd to institutions of higher. learning (See Figure 5)

¥

). General education'consists essentially of two phases: the

compulsory éight;year school (ages 7-15) and upper ‘grades IX-X,
additional two years of secondary school. Completion of grade X qualifies
students for admission to any higher educational institution.

There are four types of general schools withia the secondary general

education structure. ’ . . SN

LY

1. Primary school,’ consisting of Grades I-III (nachal'naia shkola).
. R . ‘ .
This school may be separate -or within the structure of the eight-year or

ﬁén—year schools. In the primary grades, the pupils are taught by a

<

general class teacher for all subjects and by subject specialists from -

-Grade IV onwards.

2. Intomplete secondary, eight-year general-education polytechnical

[

(vos'mfletnaia shkola). This school may be separate or part of the ten-

year" general school
3. Senior secondary general-education polytechnical school (srednie
shkole);fconsisting of the upper grades, IX-X (XI). This senior secondary

school is\established either separately or in combination with the.eight-

year school.;-

¥




T

. - : ' . ‘. .
- . .

. ) 4. Complgte secondary, ‘ten-year general-education pOIYtechnical
. . Q\J . v N .

school, consisting of Grades I-X (XI).

\

The academic year, which is dividea into four academic quarters;
begins in September and varies in duration from thirty-five weeks for -.
. ;Grades 1 té\VII to thirty-eight weeks for Grades IX—X.z Classes are held
six days a week. |
Teacher Qualifications. Teacher education (both pre~service and in;

AN
serVice) is primarily the responsibility- of the Ministry of Education \f

the USSR. There are three basic types of teacher—trainin institutionsm

4

pedagogical schools for teachers of kindergarten and grades I-III, peda—v

gogical institutestor teachers of‘the ‘middle and upper grades of the

sécondary geﬁeral schools; universities, which?provide about lsz‘of.the
anﬁual“humberiof beginningtzachers. Courses of study at the universities ©

are directed more at suhject matter than profsssional training '(Shabanowitz,

’ 3
A

op. cit., pp. 82-84). N
\ ) . .
Since teachers of the primary grades teach all subjects, there is no T y

s
)

subject. specialization in the pedagogical schools. The pedagogical insti~-
tute is emerging as the major source of secondary school teachers. A five

vear program of subJect matter specialization (including physics and

~,
mathematics, ‘bielogy and chemistry, and-geology).is~proyided Experimental
S schools‘associated with the institutes are available{;or practice teaching .
_f and for research f : | . d |
. An important feature of Soviet teacher education is ineservice training
which ds conducted by a network”of-Institutes for Teacher Improvement
. *hroughout the cbuntry B ‘. o T .. 3

2
‘Compulsory. graduation examinations zre given in Grades VIII -and X (X1).

-

Pupils are graded 6n a numerical system as follows: 's (excellent), e (good); '

- ! - &




-

3 (fair), 2 (poor), and 1 (very poor); Pupils receiving unsatisfactory

grades in three or more subjects for the year repeat the same grade

»w

The total educational system is organized, financed and administered

by the State. Public education is reported to be homogenous in structure

© and continuous,at allzleveis, with uniform curricuaifand syllabi through

3

the Soviet Union.(Shabanowitz, . 23). Individual differences are recog-

nized through elective courses, eztra-curricular activities «nd specialized
» A 3 . . -

schools. . * ’ . .o I

IS S




Figure 5:  Structure of the School System, U.S.S.R. '
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E. U.S.A.-

‘The school system of the'United States exemplifies decentraliza-

, P ‘ , L -
tion. Not only are the several states .responsible for policy and practice,

they variously delegate responsibilities to districts and school systems

within their boundaries. As a general rule, schooling is compulsory from -

¢ ’

about 6 - 16 years and provided freely to 18 (in some areas to about :20).

»

About 10 per cent attend private schools, the majority of which ‘are asso-

.

ciated with a religious denomination.
' The predominant pattern is a 6-year primary school followed by 3 years

each of junior and senior high school. In some cases, the two high school
levels are. contaided within one institution. In others, elementary school
¢ : ;

extends to eight years, followed by a 4-year high school. An emergent

| pattern is a 4-year primary school, succeeded by four years in each suc-

cessive level. middle (or intermediate) school, and high school.

Estimates of enrollments in public and private schools at the eighth

and twelfth grades are:

Grade 8 ' Grade 12..

‘ - -~
: ~ N % N 7.
~ Public * | 3,273,317 88.9 3,300,447  91.5
Private ** 410,389  11.1 304,769 . 8.5

Teachers are prepared for the elementary and secondary schools in
Iiberal arts undergraduate institutions, the older pattern of teachers
cgéleges having*yirtually died out. Students follow a general four year

course of studies leading to a bachelor's degree, with a concentration in

tHe academic Subject they plan to teach (if preparing for Secondary school)

#Source: National Center for Educetional Statistics Public School Districts

" Deta Tage, 1979-1980. S
##gource: National: Center for Educational Statistics Non-Public Elementary/
School Survey for 3 Years, {1976-T7, 1977-T8, 1978-79). ot

29
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~ .
" and in professional studies., Some teachers complete the undergraduate

program before studying professional shbjegts at the graduate ievel.” All

will have some éupervised studént teaching experience ds part of their

professional preparati&n. Graduate ard in—servicevstudies have.also béen . g | o
encouragedvbf salary incentives and. State licensiné requirements. A

o master'sGQegree is required for:-a permanent high school teaching license

in many areaé: | ) ' Y .
The only nation-wide eﬁaminaéioﬂé for secondary school students

JEre offered §y private, non-profit organizations, which determine o g
content an& standards of achievement in consultation with teachets, subject

&

sbecia}ists and state and local school administrators. .Results of such

1

examinations may be taken into account by colleges. - Certain authorities

provide state-wide examinations for graduating high 8choollstudgnts, but ?

T~ ‘. .
) ' studégﬁE\maz‘acquire diplomas signifying completion of a certain number of
» . ~ \\‘\ . . . .

Lourses coﬁbletealas certified by the school aﬁtho;ity, which may be

sufficient to enter 2~ and 4-year colleges. !
. » e -

T,

' T

~-.
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. But their tespective influence may ‘differ.

3

2.4 The Nature of the Sample of Countries

For the purposes ofldescrihing and discussing the curriculum, the

following points abcut the respective national systems should be noted,

The five nations range along a.@ontinuum of cenfralized Vs, de-

centralized systems, from Japan ani the U S S.R. to Germany, Canada, and

‘the United States. “They also vary along a continuum of homogeneous vs.

heterogeneous among the regional components of their respective national
units. Some natiqns are more (or less) uniform because of their organiza-
tional structures' others‘more or less uniform because of the ingrediéntsi
in their national composition.

Apart from the administrative systems, nations differ in the ways
they go about determining, disseminating, and changing curriculum content.
In all natipns, various interests and forces are involved; nationalband
local administrators, university professors (in the subject and in pedagogy),
and classroom teachers (through their respective professional organizations).
uPeriods of active reform in one

curr1culum area n y be followed by periods of consolidation.. And changes

in the school curriculum.may.or may not be consonent with changes:in the

university or college curriculum where prospective. teachers are prepared.'

o , v '
’thle-teacher training can be described'inbgeneral terms (number of years,

types?of institutions and programs), the gap between Secondary'and cédllege

N -

‘ curriculum is unclear, and the time—lag between changes at these respective

levels is even more difficult to establish

op _ ;!22 . . :
. B 1
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3. THE MATHWEMATICS CUR.RICULUM IN FIVE COUNTRIES

3 1 Role of Mathematics in School Cupriculum

c-

Th study of mathematics is‘afforded aﬂcentral place in the currifulums
- - : - . .

! <

of schools .a developing and” developed countriesbalike throughout the world. "

The impbrtance-of the subject reflects the role played by mathematics in~

contemporary society At the most basic level, knowledge of mathematics is

essential in the conduct of everyday living. More advanced mathematics con~

a

_cep&s.and.techniques ars indispenssble»tools in commerce, éngineéring,«and

the natural and social sciences. Thus, from the individual pupil?s point

of view, the learning of mathematics in schools represents, firstly; a

basic preparation for adult life‘and, secondly, an entree into a vast array

©

‘of career choices. ‘From the societal perspective, mathematical competence

-is, firstly, an essential component in the preparation of an informed

citizenry; secondly, it is needed to ensure the continued production of

‘the highly skilled personnel required‘by industry, technology and - science,

without whom a nation in our modern world is severely handicapped - if not
hopelessly crippled. .

Beyond these purely practical considerations,, it is generally believed

.

19

that'mathematics provides an exemplar of precise, abstract and elegant thought.

And whereas the generalized effects of mathematical studies on a student's
overall intellectual development are difficult to analyse, let alone measure,
there does appear to be -a universal consensus that the study of mathematics
helpaAto broaden and_hone o%e s intellectual capabilities.

. _ * .
In view of the importance of mathematics in scciety and in the schools,
B ,'" N . ' - .

-

.

Apparently, the American public endorses this view of mathematics. The

"Eleventh Annual Gallup Poll of the public's attitudes toward the public

schools found that mathematics is viewed as essential by more people
(97% of those polled) than any other subject. Science ranked fifth out
of eleven subjects. - Source: Gallup, George H., Phi Delta Kappan,
September 1979, reprinted from the NSF Science Educational Databook
1980, page 69. 5
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-

(see section 2.2), it seems obvious that the efficacy of mathematics

]

teaching and learning deserves sustained scrutiny.

3.2. Case Studies of Mathematics Education

The five sketches which follow are designed to present at a glance the

"high points" as they relate to mathematics curricula and instruction in

_;each of the five countries. Three of the Countries (Canada: Ontario;

Japan, and the U.S.) are taking part in the International Mathematics Study,
and therefore, we can provide rather complete information for them. Since-* '
mathematics education in the Soviet Union has attracted pnblic attention

in the past two or three years, we have a considerable amount of information

on the official mathematics'programs for that country, as well.. We are

‘lacking detailed information on the Federal Republic of Germany. Although

= *
there is a rather extensive literature on West German\mathematics education,

dcomparatively little is available in this country in English.

-

A. Canada: Ontario . .

The Ministry of Education issues official curriculum guidelines and

°l1sts of approved textbooks, films, tapes, kits and other materials. In

September 1981, new guidelines for Intermediate (grades 7-10) Mathematics

. will supersede the guidelines issued in the mid-sixties. Mathenatics is’'a

5

required subject through grade lO. All grade 8 students follow the prescribed

»

L

*West Germany has one of the largest and most active research and development
institutes in mathematics eduycation in the world, Institvce for the Didactics
of Mathematics at the University of Bielefeld. .

-
(¥

4




course which consists of core and optional topics. .The core topics also
have.optional sub—topics No formal tracking or streaming is provided for
in grade 8 (in contrast to grades 9 and 10) though the optional topics
pérmit considerable variety from class to class.

At grade 8 the areas of Numerical Methods, Algebra and Geometry contain
required topics of Number Applications, Fractions, Ratio, Data Graphs,
Integers, Measurement, Circle, Formulae and Equations There is an

! emphasis- upon Geometric Constructions, Transformations, Plane Figures. and
. Three-Dimensional Geometry.

Optional topics are Rational Numbers in Decimal Form, Relations,/
Probability, Flow Charts aud additional concentration upon Geometry

Senior Guidelines, issued:in_l972, cover grades ll—l3. At grades 11
and 12, lgge mathematics courses offered are Foundations of Mathematics
(Advancedrlevel) and Applications of Mathematics (GEneral level). Though-
not required to do so, virtually all students enrolled in grade 11 take either
Foundations (47/) or Applications (48%) courses. Forty—one percent of
grade 12 students enroll in the Foundations course’ 4nd 35% in Applications

-

Four grade 13 mathematics courses are offered. Relations and Functions

&

(taken by 65% of students), Calculus (552), Algebra (28%), and Mathematics
o; Investment (8%), and students may include all four in the six credits ~
required for'Honours graduation. 'Fifty—five percent -of the .grade 13 popula-
tion enroll in two or more grade l;'mathematics courses and approximatel;
' twenty percent take three. “
Since the Ministry of Education approves all textbooks used in schools
'and‘regularly monitors implementation of the guidelines, it exerts consider-
. , ) ~

able influence over course content throughout the Province.
3 . ) P N




B. Japan

A Course of Stpdy is prescribed by the @inistry of Educatioh
and is to be followed by all schools, public and private.§)A revised Course
" of Study is présently being impleﬁented: 1980 fdr’elementary schobls,‘
1981 for lowér‘secondary schools, 1982 for upber secondary scheols. Mathe-
maticé in the uppgr‘éecondary,schools is oréénized into courses. Students

f%rst take Ge@éral Mathéma;ics or Mathematics I, then Mathematics ITA (non-.
;cademic) pr‘Mathematids IIB‘(aéademic), then the academic program concludes ‘
-with Mathematics III. Applied Mathematics ié provided for pupils in voca-
éional courses, éﬁere’studentsflearn advanced ﬁopics nee&e&lin their
specialized areas. TheiacadEmic series (1, IIB, III) which is completed
by about 30% o; the students,.blends topics from algebra,iggometry, analysis,
probability and statistics ip a series, by integrating them in a éﬁherent
‘system. | M ' |

Most text;ooks are cémpiled by commercia;vpublishers in.acco:dance with
tﬁe Course of Sgudy and must pass authorization by the Ministry of Education
for school use. Selections among available textbooks is made by locél boards'
~ of education for public §ch§ols,'otherwise the selection is madé by the schapl.

The basic framework éf the curriculﬁm is outlined in tﬁe national Courée
of Study, a guide compiled by th; Ministry of Education. The standard number
of school hours (school hour is 50 minutes) devoted.to'mathe#aﬁics in the
.lowef secondary scho6l (years seven, .eight and nine) is four per wéei. The
‘school &eaf consists‘of 35 weeks or moré. The content covered during lower
second;ry’Schoolrincludes nuﬁber andvalgebraic expressions; functions, geo-

metric figures; and probability and statistics. The content is the same for

all pupils throughout‘their three years of‘study.' In the Course of Study,
Fl

I
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bowever, it is suggested that individual differences should be catered for by

/

mqiffereniiafiﬁg‘thé dépth of treatment of the topic.

At the uppérYigéondary schoél, mathematics is organized not by grades,
but accordipg to a;sequence of ?short courses." A basic course, Mathe~-
matics I, is to be taken by ail students in fhe tenth year. The standard.
'pattern for the academic program leads to basic analy;ié and probability
>and'statistics. Diffefential and iﬁtégral calcu;ﬁs aﬁé to be studied as a
‘rule after basié.aqaljsig. The teaching gulde states that, "wherever
possible,vpupils should be encéuraged to use cqgggifrs or other mechanical
aids to computation.” |

There is also a provision for a "Science-Mathematics" program, leading
to specialization in the_natural sciences and mathematics. One ingred;enﬁ
is "}ntegraﬁéd mathemat}cs,“ whié£ is studied fér thirteen ﬁdweigh;%enibours
perﬂweek in the eleventh and twelfth'years of Schpoll ‘The science-mathe- _ : Q;

Y

matics sequence is to include "actual expefience in preparing programs for
. . . K] .

the computer, running them, and analyzing the results."

An applied mathematics sequencé is .available, mainly for sﬁudents in

L)

. : _ L S .
vocation and practical courses. Here they learn advanced topics needed to
sdﬁbort specialized topics in their fields of preparation. e ;' LT

Entrance éxaminations, particularly from upper secondary school to

’

universities, are of a highly cnmpetitivé nature.A‘Since mathematics is
- usually a key subject in their examinations, the nature of ﬁathematics

teaching in the schools tends to be influenced by these examinations.
' ) ' o o}
Tutorial classes in mathematics, which meet outside of regular school hours

»

are available to proﬁide special preparétion for the ehtrance examin;tioné.,

{
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C. Federai Republic of Germany

The study of algebra begins in the se;enth grage, with amount of
céntact with science and mathematics £;cre;sing through the grades. ,At
~the end of 10th grade, allhstudents yho‘have an average of about B.or B+
(thisvfaries somewhat state by state) may conting: to uppg; secondary
schooling (grades 11 to 13). Others ?ﬁtend vocay&onal séhool and begin
apprenticeéhips. The students who attend u;per secondary"school (currentl& &jj
about égiggr'ceni of thé population, up frqm'only 6% ten years ago) deelare
three major. and five'minor iéterests, one of each of;Which mﬁst be a
science. Majors are studied for 5 hours a week? minors for 3 hours a
week. :

At.the eleventh grade, algebrgic functions an& differential calculus
are,studied;- By the‘end of ‘Grade 13, integral caiculus;bstatistics and

probébilitygénd vector analysis have been coveredQ (Based primarily upon

lesson plé% materiai and conversations, faculty‘at thF German School,

Potomac, Maryland and quoted in Science and Engineering Education for the

7

L] 4 -

4

. the overall picture in Germany is one

1980's and Beyond, (pa\gﬂes” 59-60) .
fhe NSF report states: ";
of a very hiéh level of science and mathematics literacy among college
graduates as wellras a strong science/mathemafiqs‘understanding'ama;g the
generafipopulation. This provides them with the basic t;ols to continue

their education. (German law guarantees that all people 2re entitled to a

free education to as high a level as th;y desire) at a later point in their -

careers, as many cﬁoose_to do." (NSF, Science and Engineerimg Education

for the 1980's and Beyond, 1980, page 60.)

o
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D.‘ U.S.é.R. |
7Soviet_schools have witnessed alchangeover to a nev mathematics | .3{
- syllabus within the'past.few years. Steps havelbeen taken towards raising
the standard of mathematicskinstruction bv "makingfbetter use of the EUbfL
ject for the‘pupilS' developmentland generalveducation, by getting away
. from formalistic learning and by arousing the pupils' interest in . | B
| mathematics . . . ." (Kolyagin et al., 1980, p. 71).

The systematic'study of algebra takes place in grades 6-8 (ages 12
through 14 yeark). Iopics dealt with include functions, equalities andb
inequalitie;, exponentsv(integral and rational), polynomials, rational

: expressions;~absolute and'relative{errors, linear and quadratic eduatioﬁs;
The eighth grade program concludes with the iﬂ%roduction of exponential

‘and logarithmic functions”and their graphs. work with the digital.computer>
is also introduced . i |

At the final stage of the mathematics program (grades 9 through 10) the

study of algebra and analysis includes derivatives, integrals and proba-

3 .

bility theory.

Geometry is studied concurrently with algebra throughout the grades; i
the-systematic‘stﬁdy of plane geometry in grades 7 through 8 and a vector o
lbased approach to solid‘geometry, together with the development of an N -
‘axiomatic approach to geometry in the upper secondary grades.'

The identification and nurturing of mathematical talent is an important

»feature of mathematics education in the USSR. Extracurricular activities,,. .
such as clubs and circles and the Olympiads provide one sUch means.

Specialized schools for’ gifted students in mathematics and the natural

[ 4 sciences have also been developed. For example, a mathematics boarding

’




at the school (Shabanowitz 1978, p. f9).-. - BENEY

“tical experience on how those texts are most often used.

q‘“through quadratics) These are the students most clearly probable to,

‘ . ) ' [

-

14

'.‘ : N A ‘ ) .
s¢hool (one of five reported in the USSR) in Moscow is under the LREE§9%3hip- ¢

of the Moscow State University. Closely associated with this boarding school

is the noted mathematician A. N. Kolmogorov, who has played a leadingvrole‘

in forming its mathematics program and devotes part of his‘time to teaching

»
- - .
-

Y

. * ‘( : o - e, .
E USA . o | | |

For roughly the first eignt %chool years (grades k-7, _ages 5= 12),

’9
all students study a- general mathematics curriculum, with emphasis on - e .

f'arithmetic of whole numbers, fractions, and measurement, Oﬁ course, in~ﬂ.;

many schools students -are grouped by ability and maove .at faster or slower @

a te

pace through the core topics The grade/age placement estimates for arith— ' -
s 9

metic topics 1-12 and mathematics topics 1, 7, 17 19 and 38 dre based on’

the middle ability range of this general studeng population. SinCe there

©

-are no published national syllabi ‘we - have based our estimates on scope .

* N -

‘and sequence‘outlines«of thé most(gommon~texts, tempered by a dose of prac~ oy
. s ' . - [ ) : . )

.

Beginning in grade 8 (13 year olds);tthe/first’clear content/student

1]

streaming appears on a significant scale. Approximstely 10%Z of all eighth; ")

9 ¢ N
b ] ot

graders take a full year course in elementary algebra (polynomials ) .

»

enter university study in a mathematically oriented discipline Their . }. 3
4

“
PR ) N * -

.
) . O

A
<

*This material was prepared for the curriculum Analysis Grcup of the Second
*International Mathematics :Study by the U.S. National Mathematics Gommittee,
James T Fey, Chairman. - . »

»
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normal progression of courses is: .

grade 8 (age 13) . ?lgebra/l
grade79 © (age 14) Geometry
' grade 10 ' (age 15) Algebra I1 and Trigonometry

grade 11 ~ (age 16) Elementary Functions, Analysis

. : _ o or Trig/Analytic Geometry
grade 12 (age 17) Calculus

(The most common variation is interchange of Geometry

-~ st

- and Algebra II. By grade 12 this group has shrunk to -

3

about 5% of the student .cohort. )

- - -

While ability grouping among the remaining mathematics students is
»

' common in grades 7 or 8, the nmext point of curricular streaming is at
| grade 9 (age l4)l At that point most students who will pursue college

prepaxratory programs begin algebra, while the others continue general

N

mathematics (largely pursuing previously elusive mastery of basic arith-
metic skills)f The second level of college-intending students includes

many who will eventually pursue a mathematically oriented career such as
engineering; mathematics teaching or combuter science. Those students

will follow the above course sequence; one year behind. Another group of
college—intending stadents‘will pursue only two or three years of this
sequence—-often with much less degth or breadth in the individual courses.
As~ of 1977, enrollments in the various secondary mathematics courses are —

' g
as given below. The total enrollments in each school year is about 2-1/2

millions. As of 1977, enrollments,in the secondary,mathematics courses

. 'are as given below.
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MATHEMATICS COURSE ENROLLMENTS 1976 77 ; S i

. (In Thousands) :
‘“General Mathematics 9-12 : 3,172
Elementary Algebra 2,825
Geometry 1,900
Advanced Algebra 1,317 v
Trigonometry g . 460 .
Advanced Mathematics , 225
- Probability and Statistics ‘ 39
Computer ‘Mathematics . , . 153

Calculus . ' 105 -
'(Source: NSF Status Surveys) | |
" The grade/age estimates for content inlprograms for higher education
bound students again reflect a consensus of the»most commonly used.texts. ' )
As such,‘they arehprobabiy optimistic, particularly in the topic areas

of trigonometryA(increasingly separated‘from Algebra II into an additianal

..semester) and Probability/Statistics (also often offered as a separate

; senior semester course and slighted in the Algebra I1 course, eVen~though ‘ dé'

the ‘topics appear there often)., The estimates of first instruction in a
' [

topic are also probably optimistic with respect to the students who are .

least adept in mathematics. For imstance, their courses commonly involve

‘mucn less proof and the Algebra II course is‘much more limited in scope

o

and depth-than that offered to the more capablé students.

3.3. Comnarative Analysis of Selected Mathematical Topics

Information concerning the mathematical coritent aof the curriculum has , .
been obtained using a survey instrument first developed by the Organization
for European Economic Cooperation (OEEC) and updated by the Curriculum

Analysis Graup of the Second IEA International Mathematics Study. The

OECC instrument, which was used to help "assess - the status of mathematicc

"

"'education in the member countries of the OEEC" (New Thinking In School




Mathematics, pp 7-8), provides an overview of the topics which are con-

- . 2

Gentionally accépted as school mathematics. .

In the IEA Study, National Mathematics Committees in 23 countries | ’

)

(4 ¢

(1ist of countries provided in Appendix A) reported the school year at which
each of the indicated topics was introdiced. Figure 7,fpage‘43,,provides
this infornation,for.the-three IEA countries'which are of interest in the

N

present report: 'Canada - Ontario, Japan and -the USA. The data for the

»

USSR have . Feen inferred from Swetz (l978) and Kolyagin, et al (1980).

’Data from the Federal Republic of Germany are not available at this time.

Figure 7 shows 51 items of subject mattér (as indentified in Appendix:

. C) classified according‘to the usual scheme:g;arithmetic, measurement;

" algebra, and so on. For example, we can see that topic 6l(mentally |
finding the produce 4 x 239) is introduced in the second grade in the USSR,
fourth’ grade in both Japan and the USA,  and the fifth grade in Ontario

. _' Inualgebra, topic 18, (solution of a linear equation in one variable) is
introduced in the USSR in the fourth grade, Japan in the seventh'grade, | : :
and in the USA and Ontario, in the ninth grade. v : ) .

It should be noted that the.grade placements for the USA are for the

typical, and not for the advanced classes. As commented in the abbreviated
case study for the USA, approximately 107% of the students take introductory
algebra in grade’ eight, geometry in grade 9 and advanced algebra in grade lO
- ‘ ’ Some overall observations about the introductions of topics in the cur-
] . riculum can beunade, Generally speaking, the USSR introduces early, qaoan , B _‘
next, then the USA, then Ontario. 1In Ontario, the content of the curriculum | -‘
seems to be "spread out" over the thirteen gradee of school. Hence, the pace .

*  of teaching seems to be faster in the USSR and Japan and slower in Ontario,

with the USA somewhat between Japan and Ontario.

I3
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The organization of subject matter in the curriculum seems to follow

.

the classification of arithmetic, algebra, geometr; for the USA. - Moving .
from left to right, we see pretty much of a "step function" for ‘the USA
" which increases rather systematically up through the grades. In the,high ;
, 'school, we have in the USA the pattern of algebra, geometry, algebra. In ///
.‘the USSR, and to ‘a lesser extent in Japan and-Ontario, we see that algebra
. and geometry are introduced more in parallel through the grades. .
The place of calculus in the curriculum of the four countries,is clearly
shown. For the USSR, it first appears in grade'nine,pin Japan in grade
eleven, in the UsA (again, for "typical" rather than advanced students) in
grade twelve and’ in Canada (Ontario) in grade thirteen.
The table, "Availability of High Mathematics Topics in Secondary
Schools" was-obtained from an item in the survey questionnaire which was

designed to-help determine the extent to which new topics had entered the

——

curriculum during the 1960's and 1970's. The column headed "Total" refers'.
to the number of countries (out of the 23 responding to the questionnaire,
plus the USSR, for a maximum of 24 countries) reporting the given topic

to be available ‘at some point in their school mathematics curriculum For

example, matrices appear in the curriculums of 20 of the 24 countries.

L2




TABLE 2~

AVAILABiLITY OF HIGHER MATHEMATICS
'TOPICSAIN‘SECQNDARY‘SCEOOLS

\

> 0 means not taught
+ means availablXe.

»#A1though USSR 4id not take part ia survey, in
- Shebanowitz (1978) and Kolyagin -et.al (1980).. 47

Limits and Contimuity

o

"
o

0
rl N . w -
5 5

B -4

. . ' 0

. - '§ = 'g

s 2 &%

S B 3 5

1. Group Theory oo+ + o+
2. Rings and Fields + 0 .+
3. Vector Spaces + 0+
L. Matrices + + o+
5. Formal Logic + 0+
‘6. Boolean Algebra or + 0 ©

~ Automata Theory
7. Combinatorial Mathematics + + 4+
8. Computer Science + + o+
9. Iterative Methods or + o+ o+
Algorithms °
10. Linear Programming - * + o+
11. Descriptive Géoﬁg%ry ' 0 + 0
12. Cosmography, Astronomy, , 0] ‘0 .0
or Spherical Geometry :
[4] ?
: - [}
13. Non-~Euclidean Geometry .0 0 ©
"1k, Topology 0 0o o0
15. Probability Theory + + 4+
16. Statistics (to inference) + . + o+
17. Numerical Estimation or - 0 + o+
' Theory of Errors ‘ ‘
A . - b

18. Formal Treatment of + 0o +

{ormation was added from

&

USSR*

+

TOTAL

1~
20

11

\n

15

12 .

10

12
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3.4 Some Noteworthy Programs and Practices

-A.“Curr1Culum Revisions —- Geometry - Caﬁgda: Ontario

There has b;enla gréat deal ;f curri;ulum devélopment activity in
Ontario dﬁriﬁgfthe past decade. The current/round of reform will not be
fully implemegted until 1985. A major focus of this‘effort has been that
of geomegry.;‘At the high school level, the program evolves from
expetientiél ;pproaches, moves through inductivevreésoning and c&lminates
in deductive proofs. The %oliowing topics are included in the program:v.

. Cdnstfuctidné: introduced in Grade 7; a variety of m;thods using
different ﬁaterials is suggested. |
Transfor;atiogs: lintroducéd as méppings in Grade 7, used.as basis for

classification of plane figures; glide reflections and isometrics ‘

]

> R

estéblisheé in Grade 10.
Coordinate geoﬁetry: coordinates introduced in grade 7; line graphs
introduced in st#tistics in grade 8. Properties o% plane figurés using
coordinate systems e#plored in grade 10. Matéices as a special cige of
transformations studied in Senior grades.
Vectbrs: applied to force and navigation problems in Ggade 10;

" prépafé studenfs for use in phyéics in grade 11,

Deductive geometry: use‘of either traditional Eucli&eap or

\ . . L
” N b, .

trangformational approach or composite.
Three dimensional geometry: real life objects are egamined and
related to geometric three dimensional figures.

(Source: Ontafio Midistry of,Edpcation. Mathematics: Curriculum

A v

’

Guideiines for the Intermediate Division. 1980) 8

~




The use of the calculator is also encouraged through the secondary

program.
. 4

As the curriculum guide States:

A . .

Teachers should explore and evaluate ways of using calculators . . .
for investigation « +« . topics in the curriculum, such-ag investigating

number patterns, evaluating algebraic expressions (several dozen
- .
activities are suggested). '"When used in such contexts, calculators can

(pages 11-12).

]

B. Computers and Mathematics - Federal Republic of Germany

One of the curricular areas about which information has been received

is that of uses of computers in the mathematics classroom. To a large

degree, this is because one of the major figures,in this field, Arthur -

<
-

Engel,_of Fraghfurt, West Germany, has coursermaterials ontcomputers and
mathematics for the Comprehensive School Mathematics Program, nov‘located
in St Louis Engel, who has appeared on the programs of severalr past
TInternational Congresses on Mathematics Education, believes that the
computer has made conventional mathematics courses obsolete. An_ article
entitled, "Outline of a Problem Oriented, Computer-Oriented and
Applications Oriented High School Mathematics Courseﬁ (197;)-indicates his

approach to mathematics which is based upon "dynamic models (in mathematics

which describe a changing world " The Engel course, written for senior

-
]

high school, features uses of-graphs; algorithms, and simulations,'and
provides examples for demography, sociology, microbiology and astronomy. °
A paper by Winkelman -and others(1980) points to the increased

QVailabilitj of micro-computers.in schools and to curriculum experiments

49

provide studénts with motivation and new insights into the curriculum . o

«

=3
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throughout the Republic,ﬁ A course in Berlin,ifor 2xample, has been drafted
wh;ch deals with algorithms, data structutes, model building and
discussions about computér-ciieuted vocations. The Federal State of
..;Bavafia experipented with a comp;férkcourse in 1979-19;80 an& introduced ’
into the mathématics curriculum at the 10th gradé’level;a "coaputer op;idn"
for a cqursé which was inéended‘to‘"enable student§ to solve suitable
problems by means of‘developing an algorithm which muét be ﬁranslated into
a program and run on a computer" (Winkelman, page 6). |

Since the othgr optipn:for the teachers was desériptivg geometry, it
) Qould be interesting, indeed, to fiﬁd out how many actually chose the

computer course to teach.

* C. Quality of Teacher-Student Transactions - Jagaﬁ

The Japanese edﬁcational system would appear to be one of  the most

effective in the world. 1In the First IEA Mathematics:Study in'l96é:hJapan
L - =

A

did very well in terms of mathematics achievement at both'population<Ievels
(thirteen yeaf olds and final year in secondary school). Indications are
that this level performance will be reéeéted on the Second Mathematics
Study, as well.* | | |
| It is impressive enough that Japaﬁese students appear to have a
command of "the mechanics" of mathematics =-- calculation, factoring and
other lower-le&él-skillsz But this facility spans the behayioral levels.
fJapaneSe children, it would appear, not only-come up with the correct
answers to prbblems, But seem°to understand what they are doing. ”
*Tﬁe interim national report épr Jéb;n was released in late 1981 (in -

Japanese).by the National Inétitqte fdr Educational Research? Tokyo.




-~

Professor Johnansley* of the Committee on.Culture and Cognition at
the University of Illinois, spent six months in 1981 on a case study of

mathematics teaching in first grade classrooms in Tokyo as well as devoting

{
many hours to conversing with té€achers and mathematics educators in that

country Easley concludes that much of the success‘of Japanese mathematics

r 2

education is due to a commitment to dialogue in the classroom. "Whether or
‘not one plus one- equals two," he reports, "is secondary to developing the
habits of thought and work needed to become independent learners. This is

‘accomplished thzough careful control of the conversations over specific

problems presented by the teacher rather than by an emphasis on .
memorization of 'the basics.' Easley's data include contrasting;meueods
from a low income and a higler income area school. In the'later (which is

something of a demonstration school), Easley says: "we rarely saw a student_
make a mistake, whereas lerning from your mistakes was the chief method

s . ‘ . . ) F
advocated by teachers of 1-6 grades in the low income school." (Personal

+

\Communication). The classroom is a very productive place in Japan, as
Cummings (l977) concludes after a four year study of schooling in that
W . T o

country.

D. '"New Math" in.the USSR

‘ Mathematics,educationgbﬂéfundergone a vigorous and extensive period of

. . L N
development in the USSR in recent years. An extensive literature

.

documenting this effort is availablé, much of it in English. (See, for

© ’

*Easley was co-author, with Robert E. Stake of the University of Illinois,

of the National Science Foundation's Case Studies in Science Education, 1578

o1




. - ’ e
example, the English translations of Sowiet research in mathematics

eﬁucétibn by Wirszup a;gwi6mberg.). An analysis éf mathematics edﬁcatiop in
th; USSR has recently been done by Davis, EE!él (1979). wirszup (1979)
‘has reviewed the Soviét curriculum in a letter to the National Science
Foﬁndatioﬁ.\ iﬁis rgview féceivé&rétténtioﬁ“in leading U. S. newspapers“as‘ v
well as iﬂ'fhe Manchester Guardian and é%e'London Times. ‘
4 A The development of the new Soviet Curriculum hegan under %he d%}ection
of the world famous pﬁthematician A. N. Kolmogorov inf1966 andiwés
completed in 1977. As ;ﬁ in-depth review'by Keigel of Weéf Gerﬁ;nyiﬁbints T
out, this cprri;ulum has "not been perfect." For example, Moiseeva (1978) |
reviewed the relults of Uhign-wide examinations and produEed a review‘of
particular wéaknessés in the curriculum;
An article b}'faculty members at the Moscow Régioﬁal Pedagogical
Institute has le#eled,httacks On‘the)pey curriculum. 'Koiyagin et al (1980)
= ‘have made the followihg comments on thé programs:’ “
-1, Syllabuses and textbooks contain too much mate;ial. The result
is that not all of the pupils aré ab;e to acquire a full and firm
grésﬁvgf the maéhematics course in'tﬁe les;on time available.

o

2. Wrong methods are used in some sections of’ the mathematics

- -o .

; textbooks,;since some of the material--especidliy that which

coincerns geometry, élgebra.and analytical principals--is set out

in language that totally fails to take into consideration the
pupils level of maturity.
3. ' Poor use is made of problems and exercises . . . the selection of

problems is sometimes inadequate for a clear and laéting




@

understanding of the theory.’

.. 4., There is not sufficient continuity and;integration‘between the

<% . .

syllabuses and textbfgk§ for the various courses and grade levels
-7 (e.gey bg;wgggfehé’ﬁathematics course for the fourth and fifth
_gradeés aﬁd the geomeﬁry course for the sixth to eighth grades.

(ppl 71_71)l 7.

Perhaps the most impressive feature of the Soviet curriculum, as noted-
by Wi;szup, is thg density of the curriculum. (A ten year programy through

I 1

caiculus is required of all students.). Agaiﬁ; as Keitel notes, it 1
important to obtain background information on the repdrts from the USSR
For éxample,‘she ypnders "whaﬁ:Soviet students in fact learn»iﬁ comparison
to what thuy are gxpected‘to.lea:n;" (p.6). tin terms of the present

paper, we a.e lacking data on the correspondence between the intended and

.

4§

implemented cﬁrriéhlum.) o : \
The Davis‘gg;él review points to a feature of Soviet ehucagion whicﬁ
bears furtbef study, és well. He noteé that SChOOlS‘;re formal, academic
places (p.9), while at the same time warm, cafing, even loving (p.7). "The
famiiiar U.S. problem of seein; demanding courses in Euclidean geometry or
English lbsing.out in the competition with Qore 'exciting' (and less
dem;nding) coﬁrses in film-making, shop, the lyrics of rock music or v -
television Qiewing cannot occur in Soviet school.” (p.9) This is not’
because Soviet children are deprived of opportunities for activities and
special iﬁterest projects, but, he claiﬁs, bgcause such less formél'aspects
Sf education take place in a different structure, the Pioneer Palace. -

"Regular" school takes place’ in the morning and early afternoon. In

late afternoon, nearly all children attend this quite different institu-

o3




tion, the Pioneer Palace, which is somewhat like a fMCA/YWCA, museum. z00,

» =

Boy Scouts and Girl Scouts, piano lessons, ballet lessons, and so on, all

This duality of imstitations, school and Pioneer Palace,

\

'a rich learning environment while at "the same

. [ 4
time freelng the school to place a priority on serious academic‘subjects.v,

L 3

,rolled.into one.

provides,fDavis believes,

3 5 1Issues in Mathematics Education in the U,S.A.
AI
¢

fod

~Background Curricular Studies in the U. el .
Several etforts were'ﬁﬁaETYHReﬂftu‘the—mgd and later 197O's-to
B e

prSVide guidelines for directions in matkematics curriculum for, the U.S,

. National Advisory Lommittee on Mathematical Education (NACOME) Report 4<

.

o

- “

" This committ&e, appointed by the Conference Board of the Mathematical '

Science, and supported by the National Scilence Foundation, prepared an.
L

overview and analysis of mathematical education in'U. S.-Schogls--itg

¢ objectives, current practices and attainments.

“

. 7
in 1974 and published its report in 1975. Th§ report, which 'cohtains many
recommendations concerning policy and researc
as a very useful resource fot subsequent investigations and for mathematics
educators at federal, state and local levels.
L ——— o Y
Three National Surveys of Mathematics'Education L.

. . . ° r

These studies, commissioned by the National Science Foundation, were

carried out in the mid—1970 s in order to assess the status of mathematics
. »

educatiqg%and to provide indications as to where improvementS‘might best be
found. First, a comprehensive critical ‘review of the literature on
\ .

curriculum, instruct“on and evaluation was carried out (Suydam, Marilyn and
. 1] .

P

<

Alan Osborne, 1977). Second, surveys concerning various especﬁs of

mathematics education were directed at teachers, administrators, parents .

Third, a series of case

1978).
- ' ' -, :

and students irn grade K-12 (Weiss, Irisg.

and development, has seryed _

~

Thg;nommdttee wassappointed'

>
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studies was conducted in selected schools by various educators using a
.variéty of observational and analytic approaches (Stake,.Roberth. and John .

Easley, 1978).

Priorities in School Mathematics (PRISM) EE

f The National Council of Teachers of Mathematics, with funding from the

14

National Science Foundation; undertook a systematic assessment'project as a
preparation for recommending cufricﬁlar directions for the 1980's. This

‘project, célleg Priorities in School Mathematics (PRISM), had two

components. A preference study required respondents to identify levels of

preferences for varfbus‘content topics, instructional goals and teaching

resources for nine major content strands in the.school mathematics

curriculum. A priority. study sought information on relative importance ;

attached to curricular alternatives andﬂfagﬁgif§iﬁg'points in the

__-curriculum where change was most needed. ' . .

The. groups surveyed included classroom teachers at all levels,
administrators, curriculum supervisors, school board members and parents.

Agenda for Action: Recommendations for School Mathematics of the 1980's

The National Coﬁqcil of Teachers of-Mathemhtics formulated eight
Fecommendations, based primarily upon ;he previousl; mentioned surveys, the
Naﬁional Assessment of Eduéational Progfesg-data on mathematics ‘
achievement. These rebommendafidns weée;

1. problem'spiving\be'the‘focus of school mathematics in ﬁbé 1980;5;

2. basic skills in mathematics be defined to encompassbmo:e than

comp;tational facility; .

3. mathematics programs take £111 advantage of the power of

calcul;tors and computers at all gféde'levels;




S|

4. stringent standards of both effectiveness and efficiency be
applied to the teaching of mathematics; “

5. the success of mathematics programs and student learning be
evaluated by'a wider‘range of measures than conventional testing;

6. more mathematics‘study be required for all students and a
flexible curriculum with a greater range of options be designed
to‘ar”ommodate the diverse needs of the student population,

7. - mathematics teachers demand of_themselves and their colleagues a
high level of professionalism; . ‘ B

3. public support for mathematics imstruction be raised to a level
commensurate with the importance of mathematical understanding to -

individuals and society.

B. Does More Mean Worse?

-

411 of the countries have a commitment to oompulsorp education for all *
students. Some countries have made dramatic moves.in this.direction only
recently (within the past decade). To what extent is such 3 move
compatible with a commitment to excellence in mathematics education7 An
important finding from the First IEA Mathematics Study was that the scores
for the upper four percent of the students in all of the countries, in

spite of their wide diversity in retentivity rates, were rather comparable.

- (From Husen, 1967, Vol. II, page 122).

" The Japanese case is instructive'here. Rising rates ¢f school ,

.

attendance in that‘countryfhave heen a national tradition since the
beginning of the 20th Century (see data on enrollments in high ‘'school

mathematics courses in Section 3.5.C.). Rates at universities and colleges

have seen corresponding increases. As KawaguchiAnotes (1980), "These

rd .
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trends appear to ref%Fct some correlatioﬁ between poﬁular belief-in the
iﬁportance of school e&ué?tion and popular awareﬁess of a growth in
gconom%c,debelopment."' .

The trén& of increased ptoportion of youth in school hastnot been
witkout'probleﬁs, however. Kéwaguchi continues: "Inevité$ly, . . . such
sharply increasing attendance rates have introduced many low achievers into
the h}ghef levels pﬁveducation; and the questién of- how to educate them ' “
suitably has become a severe sOciallpréblem." (page 48). g

C. Holding Power of Mathematics Programs e

One gets tge impression from the other countries that a large
pfopor:iou of pupils continue tﬁeir study of mathematics througﬁ most if .
not a4ll of their high school céreers. Japan, for example, repérts ;he
foliowing proportions of students in academic and non-academic matﬁematiés
. courses in the upper secondag& school (Kawaguch;,‘p.'49). The academic

L3 L}

courses are those leading to qdllegé and university study : S

[3

B} Academic Non-Academic
Grade 10 - ' 98% ' 2%
Grade 11 | : , © 50% 35%

Grade 12 o 302 i o

In'éﬁnada (OntariOS, the following proportions of students are

Ed

reported in mathematics classes:

a




]

15

16

17

18

Year .in School

Grade 9

Grade 10

Grade 11 Foundations (Advanced)

'Grade 12 Foundations
Applications

Grade 13 Relations and Functions

"Calculus .
" Algehra

Investment

/* B *
Applications (General) -

47%
487%

41%

-35%

53

Percent Enrolled

" 100

100
95

76

65

55 N
t 28

8 »

4

-55% of Grade 13 students take 2 or more mathematics courses

20% take three Grade 13 mathematics courses

(Source: National Case Study, Canada (Ontario), prepared for Second IEA

university or cbllegejstudy.of mathematics.

Age
14

15

16

r

Mathematics Study by Ontario Mathematics Committee, Ontario

Institute farTStudies in Education, Toronto, 1981).

The applications courses are for general education and dornot lead to

USSR*

Year in School

Grade 8

" Grade 10 and Specialized Schools.

This-cohpares with the following data om U.S.

2

t

[y

v

Grade 9 Secqndary'Genérél

»

.~

Percent Enrolled

100

. 70-75

[y

17 year olds. The

"holding power" of mathematics in the U.S. appears weak.

?
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Figure 8: Percent of li;yggr-olds who had taken

1.

various mathematics

courses , L? sex, 1977-78
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. Table 3: percont ot 17-yeareides whe hed teken various mathematics courses®, by sex, 187778 - '
P ) ¢ i :
e L v peors Trgereretry Siarsics | or Carcurus Prograrmrmng |
A) - ‘ .
Tores n 13 ns 7e 27 MU a0 ;
awe L 1 w . 3. 7 12 ar. 1)
Pomares ne ns ®»t, . M 22 31 a4
b -
.
3
a
i
. 3 ol
1]
. «
b

-

L}

*Data are difficult to obtain. One source (Dewitt, 1980) indicates about

60% of Soviet students complete Geheral Secondary School and about 127 °

complete'specialized secondary schools. )
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The data do not reflect the high importance that Americans are

3

reported as having toward the study of mathematics.  The decline in

enrollment in mathematics ‘courses does Seem to-corregpond, however, with -
‘reported declines in attitudes vhich Amexican youth have towards : . . e
‘e mathematics as a school subject. ' .
i Fig. 10: Percentages of students naming-various subjects in school as .
. ‘ . their most favorite, ages 9, 13, and 17. - - : e
» . ; , T - . ‘ )
) ’ - 7 M -
v. L ’ L4 ) = ) ® ﬁT :
”» - E
v rys A Dm~ o
- e )
L N m!h’-“ ) b
ot u e 1
]
- - X IS N 3 -
- % - i 4 :V
] R
» |- ) 2 B
S I
e ol . .' E A
L ¥ 3 -1 \ - o, 4|
oL "y A 1 '.3
, : 5 N 4 1,
. -l ‘ 2
Scwnee - L] Byl Sotw! Siuees Otner
\’ . [
© Vobrdey: Poree of Mm naming varisus subjecis ' .
. hlehoolulhokmnﬂemnu..ﬂlm" ’
4 ‘ ’m& )
A8 Age1Y  Aget7 i
Sooee ....eeonnnnnnns. . " ) ¢
o Movarwum.............. - » |
Engionienguagesm ...... » - »
et onines ............. ] o n
Orer _....... » ] L]

bu_-~“~——-.!

A critical factor in holding power, of mathematics is surely that of

requirements for high school graduation andampiversity entrance. As Fey

" has nStEd?fE*survey‘oﬁ\gchool districts in thé U.S. in the late 1970's

found that over 562 of the responding diifriets\indicatedﬂthat only one or

NS —

no mathematics course is required for high school graduation.r(l979; page

493).
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In the NSF Case Studies in Science Education, senior high school

students in a national sample were asked what they considered the one thing

. most wrong about the mathematics courses they had taken. . The following

T A

“responses vere received (N = 318).

3

Ly

: - Percent Responding

Le . e

Courses were boring : ) Cs 31\
) Courses aimed too much at the 'bright kids . o !V26
»” ’ Not enough 1ab and project work ’ 14
Over~emphasized facts and. memorization | 13
. Courses were impractical . ‘ »/; 12 .
Books and Equipment inadequate ) 5

= The seniors were also asked what they considered tolbe,the one thing

most right about those mathematics courses. These were the responses (N =

341) _ IR
A ‘Percent Responding

‘ (The courses) stressed the basic facts . .40
‘They stressed fundamental ideas v ’ 19 '

Classes have been small ' - ‘ " 13

Courses were interesting | s 12

Courses were 'down to earth' ' _ '. . é

oks'and equipment were very éood 7

D.) External Examinations

Japan,[ USSR and West Germany all require some form of external

’

 examination for either high school,éraduag%on or university entrance.

* . An important function of. an external examination -is to provide a




‘n

~

"licensing” or "legitimizing" to a‘program?of study. A pass or honors
grade is:recognized as attesting tora certain level of competence in

’ - .;'» * . o
mathematics which is (or assuned to be) widely understood and recognized

-

(For example, advanced placement in the Uu.s.). ¢

-

Internationally. the problem of evaluating the programs of diverse

‘.

schools ‘has arisen in dealing with graduates of the dozens of international

P

r
schools which have Sprung up around the world to serve children of persons

in the diplomatic corps or in multinational corporations,. and so on.

A common leaving qualification for these schools has been provided by

“

~an organizdtion called the International Baccalaureate Office (IBO) in

Geneva, Switzerland. To qualify for this diploma, called the International
Baccalaured'te, a candidate&must satisfy an examiner in each of the ‘six

subjects, as agreed upon by the various committees which carry out the work
‘ N L p -~

- .
of the‘ IBO. . -

o

The International Baccalaureate program is now accepted for admissions
purposes in more than 3O_countr1es. A discussion of the program, and of

particular problems associated with mathematics, is’ in Morgan (1972).

-

A'joint committee of the National Council of, Teachers of Mathematics.

and Mathematical Association of Amevriez has recommended programs of study .

a

in high schools which provide appropriate preparation for college study. s

Reference: Recommendations for preparation of high'school students

for college mathematics courses. A companion brochure has

been prepared for high school'students. Mathematics

You'll Need for College.

The College Entrance Examination Board is also concerned with the

mathematical preparation of high school students for college and has

63
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'Geometgy . ' .

i
. ¢
y

outlined recommendations in terms of competencies and curricular content in

a brochure, ﬁreparation for College in the 1980's.

+ + . . 4
A
e

E. The Content of the Curriculum

As early as 1959, the Commission on Mathematics of the College

Entrance Examination Board recommended a re-structuring o£>the secondary

school curriculum to respond to developments in the field and the need for

va.mathematiCally sophisticated talent pool to meet the demands of the

emerging space age. The commission suggested the.inclusion of toﬁics from

-~ 6 Q

logic, modern algebra, probability and statistics and recommended that

plane and solid geometry. be integrated into a single course-‘that

-

trigonometry be merged with advanced algebra, that inequalities be treated

as mell as equations. ' The entire curriculum would be unified through the

w Y

judicious use of the deductive method, the process of searching for
patterns and structural concepts (Van der Blij, et al 1980, pp. 44—45)

Through the curriculum reform efforts of the 1960%s, this unifucation

Y

was effected to some extent. However, as Figure 7. suggests and=the full

scale curriculum analysis of the Second IEA -Study clearly shows, the u. Q
curriculum is unlike most others in that it’ retains the structure of

introductory algebra, geometry, advanced algebTa, trigonometry, and 'so on.

Q

As a result, for example, the serious study of geometry is“delayedmuntil

the tenth grade whereas in Japan, for example, it begins~in;grade.7,

3

Two specific recommendations of U.S. curriculum studies are cited | K

N
[

here?

e

"New and imaginative approaches to the geometry in high school, junior high

school and elementary school (are ‘recommended). In particular, a high




&

rethinking of the role geometry should play in the objectives and goals of

the mathematics curriculum and its relationship to the rest of the

mathematics program would be timely and valuable." (page 146, NACOME.

»

Report).

Statistics ‘ » o b

. . S R . ' e
. (There should be) "Infegration of statistical ideas throughout the

‘curriculum at -all lévéls." (page 145 NACOME report)
While it appears that several countries are dealing with geometry in

ways-which bear closer examination, there is little indication from the IEA

Study that other countries (with the possible exception-of the United

- \\\

Kingdom) are making much progress in addressing the issue of how‘to .

e

integrate statisticai concepts into the curriculum. Both geometry and

,statistics were raised in the,most recent Annual Meeting of the AAAS.

Zalman Usiskin. Professor of Mathematics at the UniversityeofJChicago,

v

_ observed: ar

"The geometry that is taught was appropriate.in the time of Euclid,
but does not resemble the most important.or useful geometry in -
today's world . . . . Statistics is the most prevalent field of

- applied mathematics, but high school students learn only the mean,
median’ and mode." -(Chronicle of Higher Education, January 13, 1982,

p. 10).

- F. Impact of Cogputing_Technologzion the Curriculum

-

The work of the West Germans in this field appears to warrant especial

o

scrutiny: As the suppiy of calculators'and micro~-computers reaches a level
which make them commonplace in home and classroom, it is imperative that

mathematics educators and others tap the enormous power of this technology

P

in making significant mathematical concepts more accessible” and more

' )

applicable ko students at all levels of ability. Note recommendation 3,

P

Agenda for Action, see 3.5.A gbove
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An international review of the role of the calculator in mathematics
has been prepared jointly by the IEA MathematicS'Study and the ER1C Center
at the Ohio State University (Suydam, 1980).

9
G. Minimal Mathematical Competencies

The issue of the extent to which.students are attaining minimal levels
of matnematical competence in order to function effectively in;modern
society received»international attention during the late 1970's. A review
of these .concerns in_25;couhtries'was prepared as.another‘joint IEA :
Mathematics Study/ERIC Center Report (Riehs, 1981).

" In response tOusuch concerns in the U.S:; the National”Council of
SupervisorshofrMathematics preparedra list of tén basdic mathematical

skills. "Basic skills," states Tobin, "must include more than computation;"

The present technological society requires daily use of 'such skills as

estimating, problem solving, interpreting data, orgapfzir.> data, measuring,

predicting, and applying mathematics to eve situations.” (1981, p
124).

H. Fostering of Talent ‘ : : )

Great importance is placed, as a national priority, in the USSR on
fostering talent in mathematics and science Indeed, the Olympiad has been
used in the USSR since 1934 as a means for ideneifying and nurturding
talent. Note that the U. S. team of eight high school students won first
place in the 19é1 International>Mathematical Olympiad,'beating the second
place West Cérman team by two points and third place United Kingdom team by
13 points. (ﬁCTHﬁNewsletter,“September 1981). “

The holding of annual mathematical contests‘or olympiads haswrecently

become an important extra-curricular activity in the majority of the

2
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N _ .
socialistxéqgntries.‘ Hungary, which has made many important contributions

to mathematics and to mathématics education, was the first coUnEry in which

school‘competitions were organized on a national basis. (Skvortsqv, 1978,

p. 351). + . | _
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Figure-1l: U. 3. Personal Computer Market. For Schools
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The ,chart above depicts .the growth of personal eomputer usage since its

inception in the mid seventies to the current day, and projects continued

14

future growth of the industry into the next year. It is interesting to’

note that the- market projection for educations software is ripieg far e

faster than the market for hardward As schools purchase ‘personal .

-

compdtersl,zhe need“for software'increases faster.
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4. INTERNATIONAL STUDIES CURRCULUM IN (FIVE) COUNTRIES

. common ingredients of the secondary school curriculum, are the subjects”

‘political'ideology and general cultural kﬂowledée, and the appropriate

attitndes~towards these.

~countries, therefore, a number of characoeristics must be identified.

%

4.1 International Studies in the Social Studies Curriculum | . .
As indicated in the discussion ‘above (éeqtion 2.2 above), the
social studies curriculum‘of a nation represents more directly\than other
subjects theﬁconcepts,.facta and attitudes that represent the essential

o -

nature of a culture. History, geography and- civic education, the major

that expose students to the facts of their own and other parts of the
world. But, with thé*exception of native language and literature, they
are the najor vehicles wnereby students are taught a sense of their own
national identity. This includes facts about the national system, a

L) N : L

particular version of nationa and'internationalnevents, national

" In any'analysis of the social studies cﬁrriculﬁm in different

Arong them are the political ideology to which the government adheres,

prevailing educatiunal theories, socialization practices, and possi-

: bilities extant,for demonstrating to students the fundamental concepts

taught in the social studies classroom. One dimension which is especially

important in the postwar years is the intensity with which nationalism

_lhould be pursued in aocial studies classrooms. Today many leaders of

government and of education have turned away from any bold preaching of

' f,nttionalism and instead advocate globalism or internationalism to match

C N

'our shrinking world.

7

6
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-A. Canada

)

o




S
-

The. mutivea for ueaching about other nations and cultures extend
therefore well beyond the desire for pure infafmntion‘ They may include
lellon! about ho;;ile“or friendly peoplea, p:eferred or rejected social
dnd‘puiitical puhavidr, anq attractive or di;tasttful culfural behavior.
In the effort to geaéh the uniqueness of a purticuTar hatienal ethos, .
the international ;tudibg_curriculum may express a sense of isolation or
one of interdependence with other nations. Nh;therfthese are Eaught,
axplicitly or;implicitly,’and the extent Eo which they occupy aupo:t}ou ‘<
of the u%rriculum, depends upon current and‘recent'political‘éVents as
wull aa‘ﬁhose gf'uhe past. That knowledge about foreign nations“ié‘
important is unquestionable. ‘Global‘education, as it 1is often termed,

b

is a matter of. considerable interest to curriculum planners in different
nations. But the degree to which all-or most secondary school students .
are supposed to acquire it and the extent to which political, economic

or other interdependence is to be stressed varies considerably.

°

" B. JaEafi . ' oy

The origins of the présent curriculum are parfiéularly
important to the intermational content ‘of Japanese secundary sociall
stuuges. After World War II Japan was under American military occupation.

‘As a part of it, the ;nited States subjected Japan's educational system
to a thorough refurm. A significaut asuéct concerned the,totglbreno-
vation of the social studies'comuonent of the curriculum.' Not only was
it ponsidered essential to,rid‘the'schoolu of any indoctrination of

. children about the quperiority of their cbuntry but also ;Fudents would

no have to become well acquainted with the citizen's role-in democracy, .




v

the form of goverumené which was being erected by the occupation forces

* .

in postwar Japan.

The social studies curriculum which was developed parallelled Ehat

found in the United States, no doubt due to the several American social

e -

gtudies e&ucators who came to Japan as advisers during thé occupation.

. Following 'the American model, the cq?ri;plum included Japanese
ﬁistory and geography, taught at a time when all students were still
in séthI.‘cTraditiénal courses in Shushin, moral education that “ncluded

civics, ethics, and pblitical ideology, were abandoned, and appropriately

"amended civic education emphasizing democratic ideas and'forms_Waé

added to the social studies content. P

1

One other aspect must be notedc While the American educators who

LY

helped'to shape postwar reforms urged local control over ‘many aspects of

educa;}on; du:ihg the last twenty years the decision-makiﬁg power has

virtually returned to the Japanese Ministry of Education following the

L4 “

govaernance pattern of prewar times. Local districts may decide which of
‘ , I3

-4

the textbooks approvéd by that Mipistry they wish to use, and teachers

have some‘freeddm_;o'make instructionsl decisions.

Goals of Social Studies Education. Since the Ministry of Educatiop
informs schools across the entire country on the gbﬁlé of each part of

the currigulum, its statements‘about‘the goals of social studies educa-

B

tion are accepted evérywhere._ For the lower secondary scﬁool, gra?es 7-9,

they center on the student's knowledge about Japan and other parts of

- a .

the world as well as on the attitudes to be derived therefrog: The goals

-

are:




» ™

To have the pupils deepen“their understanding of the
geography and history of their country from'a bread per-
spective, to acquire the basic. education necessary for .
-citizens, and to cultivate the foundations of - the qualities o
necessary for the members of a democratic and peaceful :
nations and soclety. (Nagai, 1982, p. &)

a

One of ‘the aims which the ministry urges apon, lower secondary
teachers points to matters _beyond Japan's borders

Teachers should lead students to understand the role of
our nation in the world and in international .affairs and
cultural exchange, and also let them appreciate other nations' .
culture and traditions, which should lead to a spirit of
international cooperation. (U.S. Dept. of Health, Education -
and Welfare, p. 129) .

The course of study for eecial studies has been subjected to

periodic revisions. Changes have just been completed and for the upper
+ . [ N - i . )
secondary level grades 10~12, and are to be implemented this year

'51982). The new objectives are 'to have the students deépen their'under-~
standing and cognizance of society and humankind from a broad perspectife,
and to cultivate the Qualities essential to the\eble membefs of a
democratic an&'peaceful naﬁion dnd society.” (Naéei;~l982, p. 5)

Curriculum. The implementation of these goals has been sought through a

-

“curriculum which periodically haa been altered during :he postwar era.

»

Starting out hs an integration of geography, history, civics and ethics

in(l947; the social studies program in the lower secondary school today

~

- consists of geography ‘and history taught concurrently during grades 7
and 8 and c¢ivics tadght during grade'9, each for 4~5 hours per week.«
e e e . ' ‘ n - '
(Becker, 1981; Nagai, 1982; U.S. Dept. of H.E.W., 1975) Moral instruction

has become a separate subject tiught once a week, an arrangement which

]
’

is proving to be less than satisfactory in the minds of many teachers

. ~
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responsible for the class.

In the upperAseconEary school, which today is attended by 90 pef
cent of Japan'i youth, a course in 'anteqyorary Society' is being
intreduced for temth gradera;. Beigg ihterdisciplinary, it integrates
éthics, bolit;cs. and économi;s. Dyring the:ilth and 12th grade the
students may choose from among Japanese histor&._w;rld‘hisiory. geography.
ethics, and politics-econoﬁics. Classes generally'me;t four days a

r

week.
’ All during thé lower ;gd'the upper secondary school near;y #11 -
Japanese students take English. While theiinstruction often‘consists
mainly of pattern practice and other’ rote memory work or imitation of
the teachér. gaining some competence in Engli;;f;as.én 1mportaﬁt effect
“on these students. Englisﬁ, being a world language, means that Japanese
students eventually gain Access to the literature of science.'dipiomacy,
busi;ess, and othec fields. They certainl} cannot help but recognize
uthat'there is a world out there which uses,ﬁgt'Japanése but English
to conduct its business. Knowing,some English at least is'likel& to

reduce any 1ncipient‘ethno€§htri§m of a Japanese youth.

Subject Matter. Within the subjects included in the curriculum, the '
emphasis remains on Japan, although the world beyond its shore~ is
introduced at various points:

In geography, the proportion of Japanese geography
to world geography is approximately equal. In history
« « « the proportion of Japanese history to world history
is about 70/30.: The field of civics has social, economic,
and political content. Here the pupils learn about family
life, social life, economics, and politics, with an emphasis
on understanding the Japanese constitution. (Nagai, 1979, p. 50)

[N




Séventh and eighth grade geograpﬁy starts with the gtudent's home region
ﬁlnd moves outwara from there to the remainder of Japan and then to the
worid. History in the lower secondary schooi begins-witﬁ the p;iginsc
of Eaktérn civilizations goigg,on to Japan's foie in the modern world’
» including her economic aﬁdﬂﬁoli;ical patt;cipatipn. | )

The joint Japanese/United States Textbook Study team carefully

inspected the various textbooks used in social gtudies élasses-in Japan

70

~ (Becker, 1981). Since the Ministry designates which books are acceptable

.and since teachers are obliged to fbliow‘;he official course of study

of the ministry, there is a tendency to use the textbook aélthelsyllabup.
The study team found that geography textbooks for the lower secondary
school emphasize ph&sical geography. They do deal with racial differ-
ences, but tend to prbvide an ovérsimplified picture of race relativns
withouf the nuances which characterize this realm in countries like

the United étates. In regard to the latter, they quite correctly
portr;;—:his country #s vast, althougﬁ they seem to exaggeféte the -
powér of Wall Street and to flay down Japan's economic proﬁess in reaqh-
ing out to the world. Tinvtheir histbfy books, Japanese lower gecondary
students learn a somewha;’different version of rising tension amoﬁg .

nations in the prewar Far EE§E~:ndeoutheﬁsE Asia than British or
American students xecei;e--?iovided they #re in;tructed at all about
the history of that part of the world during these same years. The
accounts of Japln 8 part in World Whr II and the dropping of the

atomic bombs .on Hiroshima and Nagasaki reflects more rationalistic

concern than outright guilt. As for the postwar years, there appears

o
N




to be ". . . an ideological biasfthot indirectly states Japan's

grievances against’ the U.S. but makes no attempt to do so vis-i-vis

the S~viet Union. The latter's throttling of the 1ibera1 revolution in
Hungary and Czechoslovakin or the support given to Castro s Cuba are
not mentioned but America is chided for her involvement in Korea and
Viet Nam" (Becker, 1981, p. 38). One more point needs to be noted,
namely, that history focuses more on the action of nations, i.e., war;,
harsh eeonomic measures, etc., than on the effects of such.actions on
the people on this globe. : | | : .

At the upper secondary level the new course on.!Contemporary.
Society' uses an interdisciolinarx approach to help students gnalyzev
modern social problems. .The various. electives for érades ll'and 12
include a look'et the world beyond Japan in the world history course
. and the two geography optione. The'intent i§ to place Janan'in the
context of international relations. In the eooial studies textbooks,
Japan's nolicy toward Asia is brouéht up~-to-date. When dealing with
the past, controversies between the United States and Japan may be
understated, and the presentation of United States history understand:

ably has been simplified.” Most world history books contract major

events and eras in order to convey a modicum of all recorded history.

'

13

Clearly, Japanese youth do learn from their textbooks that other nations E

%

-

1

them for a long time.

-

are important and thwt Japan has had'relations of import‘with many of

\

Methods of Instruction. Some variation in the instructional processr

i ‘ .
‘does occur despite the centralized control oyer education in Japan.

&~

3
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Teachers may develop somz matefials on their own to use in conjunction
with the textbook. They may, of Eourse; also relate their teaching to'
the_immediate environment of their students or to larger events beyond

the community.’ Teachers sét their expectations according to the kind

of students they have. Should they have students intent on being’

[ rd o

eventually ;diitted'to one of Japan's top univef;ities, the teacﬂers'
standards';re very high. They ease up‘on less able&students; Since
civics ;politics; and economics form a part of the curriculuh, teachers
do have an rppo:tunity to link yhpt theyvteach in school wiﬁh issues -
before the Japan's Diet or the United States' Congress.

Recent Refprms. As a result of Japan's vastly increasiﬂg interest in

foreign frade, the nation has been cglléalon by other nations to make

a greaTer contribution toward the welfare of the Third World. At the

sagg_;#gg_;he_ﬂes:ern_natiOns-have asked Ja?an to curtail her imports °

}'  to their countries éo ease their economic plight. ‘These conditions
h#ve meant that social studies teache:s in Japan may'éasily engage
their classes in disc;ssions §f internationai economic and political
matters. Japan can no longer describe‘herself F; her youthf;s a
silent witness of 20th century world afféirs. The curriculum reforms
of ihe pgst few years enable social sthies,teachers to incorporate
such discussions into the subjects they teach. | ; ‘ %

' C. Federal Republic’of Germany . | ' . |

Curriculum goals, content, and instructional apprbﬁches

are determined by the Ministry of Education of the province. While ot

centralization and uniformify has been considerable within provinces,




‘history, ‘and social studies. The latter is similar to' civics in U.S.

'thé'growing influence of non-governmental groups and of localities

o

has broadened the base ot cirriculum decigion—making~in recent decades.

Regional curriculum study centers have been developéd as have iﬁ-ser&ice - \

training centers for teachers.

- Curriculum: The curriculum in the Hauptschule, the school for the

lowest ability track at the secdndapy level, consists of geography,

middle or junior high schools.- Studenés hétween 11-16 years have a
survey of world geography and history of Germany, witp somé attentidn

to ancient history and other European countries. The attention, if any,.

g

. given to the history of Asia or Africa depends on the individual teacher's

interest and knowledge. The education ﬁiniatry of eaéﬁ state-provides
curriculum guidelines for e#ch subject: Théée are periodically revised.
‘Tﬁe curriculuﬁ of thé Realschule, the middle track; is very similar
to that of the Hauptschule, although teachers will set some&hat higher
standards for students. A major difference is that teachers will have
had more extensive preparation in h;story, geograph&, or civies, than
those teaching the lower track. -
The cprriculum of the Gymnasium is more rigorous. World history
and geography are included. Modern German hi;tory clearly cannot be
taught without reference to other nations, not only within Europe but -
around the world. During grades 12 and l?, politics, econ;mics,iand‘
sociology becomeithe foci of the’sécial studies cﬁrxiculum. Stﬁdénts -

begin to debate the ideological differences among W. German intellectuals

and political parties., While much of the discussion centers on the .

b
X

g




Federal Republic, of necessity it extepds into foreign relations and

international affairs. Germany's easterh sector, estranged behind the
) ; , ‘ :

Wall, can hardly be ignored, and West Germany's responsibilities in

NATO and the European Economic Community are prime topics for discussion~~

. \ . °
- ~ and assessment. Regardless of the type of secondary school attended,

students will be reminded of West Germany's contemﬁorary links with
Israel, and the historical causes.of the special connéction: Hitler's

- policies towards the Jews and the Holocaust.

Instrdctional Materi;ls. The materials availqyle to his;orf and social
science feacherh go far ;eyond the>textbook.,fThey encompass a variety
of periodical literaturé dealing to var&ingx&egrées with areas outside
Germany. For example, w°ch;;schau (des;i;e ité\name, a mcnthly news-"
paper) is pubiished in two versions, ;ne for youﬂger studenfs éhd anothér
for older studeﬁfs in social studies classes. In 1981, the forge;
included issues on sports and the Olympic Games, and §n the Bundeswehr. .
“Earlier issues (1976-80) dealt with Brazil, conflict and ﬁeace efforts

in the Middle East, thgrproblems of energy in Europe, racism in the
U.S.A. and -the American indian.‘ Repeated attention was devoted to the

. Third W6rld, the Common Markét, ;nd the two Germanies. The publication
for older students wenéibeyohd ﬁhése themes, including such topics as

the right of political asylum in the Federal Repubfic, the new fagcism;
éurocommunism, human righﬁs, and German emigration dgring.l933-45.
Ample opportunity;égisté through these and other matefials to direct
student ;ttentiqn to intetnation;l issues and'aff;irs. J .

After World War II, the occdpation forces encouraged the S

3




establishment of agencies outside nnp ministryﬁofHEducdtion to'develops
inetructionnl materials. This was part of the effort tg?broldén and
make more vnried mcterials for the political education of young Germans
in "the new democrncy. One such agency is the Bundeszentrale fiir
Politische Bildung (Federal Agency for Politiqg}'Education)ain'Bonn;
which publishes a weekly newspaper, Dns Parlament, reviewing .the events
of the geek. A pamphlet entitled Aus Politik ‘und Zeitgeschichte
(OfvPolitics and Current History) accompanies each issue. Here scholars
publish thoughtful articles on current affairs. To what extent
nggasium teachers and students, the'major intended audience, actually

' read these publications is not clear. Their continued publication °
testifies to the fact that some teachers and students find them of -

_interest.

The same agency. alsb periddically'publishes pamphlets on particular

Y

subjects or topics studied in the schools. This-series, Informationen

‘flir Politische Bildung; supplies an historical overview, geographical

and economic data, primary source material, and a careful discussion

“for each special topic. Recent issues have been devoted to: the U.S.S.R.,

China, the Coumon Market, the Unitedeingdom. the Weimar Republic,
Nntionnl Socialism; and Marxism. Informationen is pnrticulsrly suited

to older students who can use it independently as they do individual

«;resenrch in the last years of the Gymnasium.

Clnes trips. The oider students nre. the greater the likelihood that

a class excursion will take them outside their national boundaries.

Older students in.the Gymnasium may visit Paris or year and Rome the
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next. Others may visit Denmark or West Berlin. Their accompan&ing

teachers prepare students prior to the trip and continue instruction

while sightseeing in the foreign sétting (West Berlin means a look

over the War and a review of the history of World War II and its after-

ks

mth) . . . ) . - \‘)

D. U.S.S.R.

Goals of the Curriculum. The purposes of instruction are

clearly defined: to provide the soientific knowledge that will enable

students to recognize the laws underlying social and other developments,

‘

4t home and abroad,‘to enable students to understand their functions in

a soclety, and, through their work, to ensure that they make an active

’

contribution to consolidating socialism.

-

Subject-matter. History, geography, and a course in the tenth

grade called social study, are the main subjects in which knowledge
of the world outside the Soviet Union is purveyed. History is taught
for 2 hours pervweek in grades 5—7.}and 3 or 4 hours in grades 8-10¢

.
Geogrophy occupiesfa smaller portion of the weekly timetable of 30 hours
(grades 4-7) ¢r 31 or 32 hours for the higher grades: 2 hours per. week
in grades 5-9 (about 6.6 per cent). "Social Study" comogises 2 hours
of the tenth grade timetable. In addition to these gequired'components,
some elecﬁives may be introdoced in the seventh grade (and after) to
supplement the poogram. and these may include therstudy-of international
relations. |

Geography progresses from regional and national dimensions to world

geography, covering the main regions, and beginning with Africa, stress-

ing physical and economic aspects of the subject. History throughout

~
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tb~-chout seeks to develop a world view of social, political, snd v,

economic development, and,- again mo%es toward study of the international
8 &
nature of clsss struggle, the 1nternational role of the proletsrist et

-9

in rbvolution, and the brotherhood. of the oppressed wherever they may

be. Im grades 7-8, students sregtsught about social and political _ ,

»

events abroad; in grades 9-10, they study "the activity “of champions -’

of peace."

'3

7 : T :
The tenth grade social studies course may be regarded as a culmi- ., N

B4 hd

‘nation of previous study. It focuses on the development of 1nternational
labor and the communist system, the spread of world communism, and. |
Marxist theory. Stress upon the international ties of working people

aud the commou nature of the class struggle ‘is intended to achieve

a sense of "proletarian internmationalfsm." This course of‘studY’ , .

" . . has been designed to generalize the world view. Knowledge . . « . ¢

’

derives from the study of various school disciplines . .

I3

(Ogorodnikov, 1981) : ) o ' : :

Instructional Methods. Soviet classrooms, like those of many other

AEuropean nstions, tend to be rather formal and traditional in theira
overall instructional-spproaches.. Students are\(ested on material ' 0
‘tsught esrlier, new materisE is presented, recitation‘and rote learning
are standard practices, and student knowledge is‘then tested again.
Only in. the upper grades hsve students been encouraged to use fheir
.own initiatives in self-study and in classroom discussion and debate,
concerning the study materials. However, as psrt curriculum _reforms \ K

-

in the last decsde or two, student participation hss been given greater

»




attention and educators have encouriged a freer and less formal atmos-

® I ~

phere in middle and upper grades. How far this movement has proceeded

difficult to ascertsin.

Student Attitudes. ‘Stuﬂies‘of how students rate the several subjects

in their school curriculum may be enlightening. According to

Men'ahchikoul (1981), mlthematics‘is clelrly ureferred to other subjects

by both boys and . girls in the upper grndes (except in certain rural.

areas vhere the school system may be least developed) However,‘while s
history occupies the fourth plsce in student ranking of school subjects,
_social study rates very low.| While international study of the pro-
letnriut, the communist movement, ~nd Marxist theory of wotld events
coues high in the priorities of cutriculum designers and school planners,7‘
its social and educational prestige among most students seems low.
Undoubtedly, the rank of aisubject denotes its significance fcr higher

education and career opportunities.

Extra-curricilar Aspects. Special note should be taken of extra-'

. curticular nctivities.whith serve as a second, after-schcol, ;rogram.
The extensiye'uctiyities of the youth qrg;nizatidns (the Young Pioneers
aud the Komsomol) are intended to. extend, reinforce and consolidate

the lchOOl curriculum, and deliberately planned for these purposes.

. As fourteen and fifteen yenr olds_ lenrn at school nbout political events

‘abroad, as members of the Pioneer clubs they may attend protest meetings
against the exploitntion of peOples and collect funds to help them. As
'qlder‘students (grades 9 nnd lO) engnge in political discussion, writing

journals, and studying heros of the revolution“at home and abroad, they

nre‘encourugedﬂto do ideological work with‘younger Pioneer members,

D
0




teaching them what they have }earned and organizin; veripus activities.

In all areas of curriculum, ycuth organizations are tne frameweru Within

which individual telents and tastes are encouraged to develop,'epbrts

and recreational activities are carried on, and wheré»the’lessons of
international studies are reinforced -and extended. : ' s

E. U.S.A. | ‘ | .,

Social Studies Curriculum. In the United States, national and inter-

national orientations in the social studies curricylum are clouded by

local control over education. Curtieulum developers nust'satisfy those

who seek to internationalize the curriculum, those who uisn an ethno-

centric approach, end those who want to celebrate their ognqstate or

cemmunity by means of what is taught in social studies. s ' i

Today, American history and American government continue to .

e dominate the social sfudies curriculum in public schools (Superka et al., _

1980).
At the secondary level non—national studies, i.e., the history,
geography, government, economies, and so on, of . oTreas- nutside America' s L . “
3 ’ ' bordersnappear in ninth grade to some extent.‘.Here 'world cultures |
t'are often the subject content. In tenth grade, world history is the L=
s most common elective. In some schools it is taken oy the more competent:
. ~students while in others it is a subject reserved unofficinlly‘fot the - ﬁ.
non-college bound qtudent. If geography is taught at ali, ;t»tende to
-be at lhe middle schonl'or junier high seheol level.
| /Two trends Tust’ be noted. On tHe one hend ethnic studies have

‘received more attention, as have other electives which draw on the

°

“ - . .
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Figure 12

N ¥ o 3 ’
) Dominant Social Studies Curriculum Orgaunization Pattern .

in the U.S.A., by Grade Level
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K—Sell, Sehool, €oms mmunity, Home
1—Families .
2—Neighborhoods B A -
3—Communities '
4—State History, Geographic Reg'ons
§—U.S. History I ‘
6~—World Cultyres, Western' Hamisphere . S e
7 —=World graphy or History : o
8 --American History . e , 8
. .7} 9=Civics or World Cuitures . -
. 10—World History
11 —Americar History _ . » ,
12—American Govelnment ' .
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behavioral sciences. These may or may not lead the student beyond our

borders. At the time, the 'blck-to-basics'_movement has caused a

retrenchment in some schools of social studies optioms offered to

students and a renewed emphaais‘on_American history and government.

The new History/Social Science State ?rnmework (1981) "developed in'

e

California recommends that’seventh graders be introduced " . . . to

‘ the major epochs in the hiutory of humankind in both Western and non-

Western wnrlds, including the significance of contact between nations,

societies, and cultures.'" Grade 8 centers on the American experience
and gradeb 9 ‘and. 10 on civics. The latter two grades are also to
encomptss World Cultures, that is "an in-depth study of selected

cultures or culture areas choeen from both the Western and non-western

world," Grades 11 and 12 are to be devoted to the Upited States, its

history, political, economic, social, and legal systens.~ Comparisons_

with other nations should be included for clarification (History-Social

Science Framework; 1981).

‘remain sa in the foreseeable future.

IS
x

ﬁhat remains unclear is the extent to which teachers.of American

-’

history or American government, or econémics; include topics which

a
]

show how the United States has been intertwined in political and eco~-

nomic t. tters with other nations in the past and present, and will

.

‘The International Component and‘the Goals of Social Studies Education.

The inculcation of the'Ameriédn way of. life is generelly the firet

reaeon stated for the inclusion of social studies in the secondary

1]

'schoof curriculum. The terms teaching citizenship or 'teaching the

#




meaning'of our democratic heritage'~may also be foond. A far less
potent reeoonvfor social studies for many is.the need to introduce
students to the eocial sciences or to decision-making as citizens in
our democretic oociety,b Tne.National Council for the Social Studies'
recent listing of the Essentials of the Social Studiég (1980) begins
with the statement, "Citizenship participetionbin'public life is

essential to the health of our democratic system. Effective social-

'otudies programs help prepare. young people who can’ identify, understand

and work to oolve the problems that face our increasingly diverse
nation and interdependent world." 1In order to "deal with critical
issues and'the world as it really is,'" students should become familiar.
with the "history and culture of our nation :and the world, geography--
physical, political, cultural and economic, government-theories,
systamsvsstruetusee—end—processes,,. ;—and” worldwide relationships
of all sorts between»end among nations, races, cultures and institutions.”

While there is distinct reference to-the world beyond America's borders,

the remainder of the "Essentiels"'concentrates on basic concepts of

U. S democracy, on thinking skills and participation skills, and on

the role_of civic action. When applied, civic action testifies as

to how well a person has‘integrated the other three "essentials."

In the Revision of the NCSS S-cial Studies Curriculum Guidelines

(1979) a further reference to a globally-centered approach is targeted

~as a goel. The program should include analysis and attempts to formulate

- 3 M
B &

. i
- potential resolutione of present id% controversial global problems

auch as recism, oexism, world resources, nuclear proliferation, and

13
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ecological imbalance.

The Hiatory-Social Science Framework for California Public *Schools
(1981) begins by drawing attention to our multicultural shrinking

globe of which we are a part:

-

The gentral purpose of history-aocial science is to
prepare students to be humane, rational, understanding,
and participating citizens in”"a diverse society and in

an increasingly interdependent world--students. who will
\\ . preserve and continue  to advance progress toward a just

aociety. (p. 3)

In order to attain this goal, educators should liberate history .
students from either a national or Europe-~centered dpproach to the
aub;ect.‘ Rather, global history shouldspresent "themdevelopment of
the civilizations of Eurooe, Africa; Asia, ﬂustralia, and the Americas

" in a parallel perspective contrasting nations and societies culturally,’
| 'economically, politically, and psychologically." (Cortes, 1981, p. ¢£9)

If one surveys various recent issues of Social Education, EHJ
journal of the National Council for the Social Studies, one also

>

encounters pleas for greater emphasis on global education, on human
‘ rights education, and on environmental education. If instituted in
* " a social studies classroom, these may enhznce the students under-

standing of other people in other parts of the world. Other issues

of Socisl Education have been devoted to one non-Western area or o e

another- such as China (January, 1973 and March 1980), the Middle
T | East (October l978), and Japan. The Holocaust was the theme of the o A
; ) April 1978 iaaue. the February 1981 isaue featured a -long article on G
. the Germins and their Nazi past, and the April 1981 one on "Teaching

¢

About Russia and the Soviet Union." » .-

-,
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Content. Since American secondary schools concentrate s¢ heavily on
the history of this country and its government, the content selected
is equally restricted to that subject. America's forays into foreign,

lands during our several wars are included. The conditions abroad

- which caused people :6 immigrate to the New World at various points

in history are less fully.explained. In world . history books the

14

contentgusually focuses on-the ancient civilizations of the Middle

4
East, Greece and Rome, Europe during medieval times, the Renaissance,
Reformation, and Enlightenment,«colonial expansion overseas ‘to the ﬁ

New World as well as Asia and then Africa, thé Industrial Revolution

: and the French Revolution, the Age of Napole 'and of Victoria, the

two World Wars, and'the'erapof_the United Nations andvthe East-West’
confrontation.' Brief,sections may be devoted to the spread of Islam,
’to‘Latin America,pto the history of China and Japan, and to Russia's -
grosth. ln‘the most recent editions chapters on the Thirn World

.have been added.

In reference to the teaching of world histofy in American schools,

-

one must note‘that it 1is not ethnocentric. For much of the time no

“« u

mention is made of the United States. In England,.France, or West
Germany, by way of contrast, the earlier risé of Western civilization
becomes the history of England, France, or Germany, respectively.

Methods of Instruction. In the 1960's, Project Social. Studies consisced

~
3

of a series of government-sponsored, university-centered curriculum

projects which not only introduced new content but also if not mainly,«
19 .

promulgated new instructional methods. Inquiry,,that is having students

- ) o, e -
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looking at many sources in order to srrive inductively at a compre-
hension of history, government, or soclety becsme especlally popular. ’

The use of msterisl from the several social sciences formed the basis

of some other projects. Students were encouraged to handle msterials

©

sndhinference—-snd decision~-making were enqoursged. Games and

simulations were devised to replsce texthook explsnstions-of gocial,
economic, or political ph;nomena. The'technique of vslues‘clarifi-.
cation gsined considerable popularicy although the teacher did not
necessarily follow up a student's designated value choice by a thorough

snslysis of the presumed consequences of that choice to himself/hérself‘

or to the larger community. As Kohlbérg developed his strategies

- for assessing moral growth,lteschersje 80 tried their hands at these
: ”
techniques. . o « -

- « ©

. . [

-The -effect of Project Social Studies appears to have been

FX3

temporary. While a number of teschers tried one or another of the

projects or the ideas contained therein, in due time they reverted to

using the textbook as their primary source of information and student
classroom activitiee (Shaver et sl.; 1979). In some cases the materials

to be used in-conjunction with one of the projects were too costly for

-

a ochool district. In snother-csse, the inquiry spprosch led to open

discussior of aspects of the society which a community or -some‘of the }&;*‘{a"

Y

parents did not wish‘to have discussed in social studies classrooms.

The Bsckrto—Bssics movement also: pushed for a strictly controlled

.

curriculum, a requirement which=could be more readily fulfilled if the

teacher relied on ;'textbook as the syllsbus. While inquiry, values _'; .

¥
-

. . ¢ .
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clarification, moral education, end decisiOn-making may easily lead
a class to reelms beyond our borders, a cextbook-centered epproach

4

will only do so to the extent that the content of'thatnbook introduces
that world. .

The Teachers. In the United States teechers‘of social studies appear
to be of two kinds. There are the groups wno majored in history or
qene oif the social sciences.g These have a deep interest in their |
subjectfnatter and often attempt to supplenent it by further study as

_they remain in the profession over the years. Among them are a few

who actually mejored‘in non.western ltudies or in the subject of

geography. In’ addiTion to theoe teachers, there dre those in many.
‘schools who came to the school to coach a particuler ‘boys'! sport.

They mey have mejored in physicel education in college._ They may'have
something close to a eocdal studies minor by virtue of the general - -

education component of their four year. undergraduate program. These,

‘ too, ere,eeeigned to teach the social ltudies. " Their knowledge of-
non-Western'ereee, of geography, or of Europe is likely to be sketchy. -
They generally lack a sufficient base in history or a socilal science

" to go on to do any graduate'uork'in one or the other.

Teachers of social studie§ do expand their knowledge of the world

[

by travel. In\e recnt survey of such teachers the researcher found -
that nearly 80% of the social studies teechers surveyed4troveled
outside the United States at least once, and four out of ten visited

.

. other countries st least three times:




T the delibe:ntions of a political party. During the Viet Nam era, .- -

Canada is the favorite destination (61.3%), with
Latin America second (34%). About 262 have visited
Western Europe, but Africa and Asia are not on the
typical social studies teacher's itinerary. North
Africa, Southwest Asia, and Southeast Asia have been
visited by less than” 5% of the respondents. (Riainger,
1981)

Among the last group are veterans of Viet Nam and aocial'studies
teachers who have participated in summer programs in India, Japan, and

Israel.

, Relationship to Learning Outside the School. What discinguishes

American students trom those of other developed countries is their

relative political inactivity. Some few take part 'in election J

campaigns, but seldom does a high school student witness first han

Rl S -
e

however, as well as during the Civil Rights moVEmentmandﬁsimilar

drives, such as the one against the use of nuclear energy, they have » ﬂapfiut' ,

been able to participate in street demonetrations for causes whiéh Q' WA

have an international dimension. Seldom do high echool students« 3 ST
gm o

engage in political theorizing, perhaps becauae of the heavy emphasls» .

in echools on the demOcratic ideology. Any aystematic distillation';*'
or analysis of Marxism is presented only at the college level in the
United States. S

As for any direct experience abroad, auch opportunities exist ~
for the children of military peraonnel, of other government officials

who are aeeigned abroad, and of employees of multinational corporations

who are assigned to overseas iocations. Other high school youth may .

have an exchange student in their high school or may themselves become

“

)
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one in a foreign counfry.
Innovi:ioys.'-Global education appears today to have caught the . -

v'imlgination of wome American teachers of the social étﬁdies.. One

of its proponent1{ M. Eugene Gillion defines it as " . .4¢ those edu-

c‘tidnal efforﬁg'designed to cuitivate_in-young people a global’

perspective lpgfto develop‘in them the Enoﬁledge, skills, and atti?

¢

tudes needed to live effectively in a world possessing limited natural
:esgﬁrceé aEdIChara;terizedfby efh;ic diversity, cultural pluralism,
";nd inczeaé"tng interdependence." (Gillio;l, 1981, »p. ’170) Through

: global eﬁucation student; are to recognize the differénce among

" | nations as well‘as the‘;imilarities, particularly our common charge

to share this ‘earth with one another. An NCSS Position Jtatement ‘ f

(1975) on Global Education goel further: v ‘ .

: World affairs have often been treated as a_apec:atnt x —
=4 sport im which only the "expert" can- participate. The '
"increasing glcbalization of the human condition has -
K . "~ created additional opportunities_and responsibilities
T for the individuals and groups to take personal;-social, : )
and political action in the international arena. The B
curficulum should demonstrate that individuals and groups )
. can intluence and can be influenced by world events.
< Fur:hermore, the social studies curriculum sfiould help to
develop the understnndings, skills, and attitudes needed
;o ‘respond effectively and responsibly to wog}d ‘events.,

: ' Whether or not human rights educa;ion should be considered a part o _ %
‘ . ofuglobal education is unimportint. What ddeé matter is thét the
lubject is another aspect in- the socidl ltudies which has attracted .

’ the atténtion of locial ltudiea taachers. A ngmbe‘ are interested in

Amnesty International and its work of identifying political prisomers
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in-various mountries. Other teachers heve a deep commitment toO teach
their students about the Holocnust. Some find that teaching nbout
the Helsinki Agreements and the U.N. Agreements that stipulate what
rights all persons are entitled to, & productive wny to compare the
repression practiced in the Soviet Union with the civil rights which .
Americans feel to be constitutionally theirs. In a recent circular
distributed by the New York State Education Department (1981), o

1nstructional materials on human rights education including one on

Justice tround the World are announced.

A third area of interest remains future'studies. Here individual
teachers ate,bnaicnlly free to attack that issue in any way they wisn;.
To.wnnt extgnt their approach is a ethnocentric one 48 difficult to ’ ' >/
judge although in most classrooms where futute studies is the topic ~

the intense interdependence of the world's peoples is qlearly recognized.
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4.3 Issues in International and Social Studies‘in the U.S.A.
¢ o In the light of the preceding comparative descriptions, it is
clear that internatidnal’ studies occupy varying portions of the secondary
students time at school in the several advanced nations. The content 1s
largely~historical and geographical, with some attention to'political
institutions, ideology, and cultural forms. In the United States, inter-
national studies are certa1nly present as a compgnent in the social studies
curriculum, but there is -no assurance that students at large are exposed

to any particular set of stud1es.; World history is often an optlonal

subject sometimes chosen by the more able students, geography is very
limited and sometlmes entirely absent from the student s exper1ence, and
the study of foreign cultures may amountoto no more than a unit of
"Strange Landsfand Friendly Faces" during the middle or lower grades of .

t

schooling. Even college-bound students: cannot be presuned to have any

particular grounding in knowledge of the world beyond national hOundaries.
The kind of world outlook that is presented to students may be uniform
and very sharply defined in some countries, less specific and more plu-
ralistic in others. To the extent that such a global view is taught,

directly or indirectly in the United States, it is highly variable

across the nation. - -

s

.

The reasons for the heterogeneity are quite clear. School districts\

BN
and even individual schools may make selections within state curr1cula.
They are responsive not merely to thefwishes and the knowledge of N

teachers but also to the’ ens1bilities of parents and political or other

interest groups. MOreover,\ingernatiunal studles must vie for time in

/Q\

the school program with other, SOmetimes quite new comporents: legzal

SN e
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. unable to achieve consensus inathe matter in the relatively open market
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studies, drug and alcohol abuse, consumer and environmental education,

law, moral education.’ Some components offer addedVopportunity to engage

students in the acquisition of knowledge of the larger world (for instance, *

i

economics, anthropalogy, echnic studies). However, they do not help to

develop unity or consistency, Or integrate knowledge in order to develop

. ;.
some world view (or views). Some districts and schools offer various

*

forms of international studies as_described above but others some give no
more than a passing glance at the rest df the world in a required American g

hlstory course. ' , . ' ‘ R -

o “
o - -

As the Gallup poll clted abo;e (Sectlon 2.2) 1nd1cates, fo;elgn ' R

2~ »

,languages and materlal on - forelgn relations rank very low in the publlc

view of what is essentlal to the high school currlculum It is difficult

to concelve of ways in which this perception: mlght be chanzed. Profes-

»s1onals in’ the field and many social studies teachers do not need to be.

persuaded (see, for example, §m1th and Cox, 1969; Natlonal ,Commission on

v -

Secondary Education, 1973) However, many 1nvolved in determining cur- . o R

N

riculum policy and practices in the secondary schools are unwilling or .

where numerous and varied public 1nterests compete., Nor can this issue:

be separated from the heterogenelty of kinds and levels uf knowledge

-

expected of social studies teachers. This Varietyg and the.range of

9

dlrferent,attltudes of Amerdcan teachers in respect of 1nternatxonal or .
gldbal educatlon, is not s1mply a functlon of the college preparation of °

prospectiver teachers, it is part of the nation's peﬁceptlons of itself ’ .
. . . .

and\the worid, American social studies teachers differ greatly in what
, . ,

they know and what ‘they teach, As to the esteem attdched to the .- . . ' ‘
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international studies component, there 'is little reason to supposé that

, in
) those who design the secopdary'school timetable differ substantidlly in
their- views from the public at large. . -
. +
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5.  CONCLUDING OBSERVATIONS

5.1 Om Coqparative Curriculum Study

Aristotle's instructions to the poet could well be applied to the
comparative educator studying curriculum. to imitate (or describe) .one
of three objects-things as they were or are, things as they are'éaid or -
believed to be, or things as they ought to be. This paper has focusszed
largely on the second object on the assumption“that this effort may in-
form consideration of the third,

As a rule,'official'curricula ("things as they are said to be')

state their objectives by identifying cognitive learning objectives.\

They may include general statements of educational goals--references to

developing each individual's capacities.to the'ébll, and educating for
political, social and economic partﬁcipation—-,.statements:that ;ppear
rather similar from nation to nation. }ess frequently does tbefcurric-
ulum define non-cognitive objectives and tbe real priorities between *

sqcietel'and individual goals. Even after close scrutiny of particular

elements in the syllabi of given subjects, it remains difficult to evaluate ¢

curricyla with respect to their objectives, an important step on the way

:

to prescribing "things as they ought to/be,,, ‘

Countries differ in what they exclude and what they include in the

secondary curriculum at various levelé’ Despite sim¥larities among the
\\ Au
more. developed countries, differences occur in how subjects are arranged:

sequencing, relative emphasis, and the integration of one part with another.

v

According to Holmes (1981), some” countries draw their principles of in~ -

clusion and exclusion from the disciplinary characteristics of knowledge

(he- cites-FranceeandeEngland _as examples); others make such decisionsr




9

-
o . .
1) - '

based on a view of society--their own and a global vision--which expresses
their own political and economic aspirationé. The examples given are the

U.S.S.R. and the U,S5.A: It seems clear that Holmes' observation applies

, , y
to the former nation; it may be that' the exclusions and the inconsis-

tencies in the U. S, curriculum are in fact a function of the changes and

uncertainties in world outlook of that nation. x

5.2 On the Mathematics and International Studies Curriculum

One general ‘conclusion to be drawn from the comparison of the .
mathematics curriculum, in addition to the particular issues addressed
in Se&tion 3, is that proportionately fewer students in the United States
are\exposed to mathematics at lesser levels of difficulty and for less
time'in secondary schooling. This is despite the fact' that the best of .
the mathematics curriculum is presented to many students, that some of
them in some schools are able to reach relatively adpanced levels:_that
considerable professional effort goes to review and improve curricula,
.and that mathematics'is widely regarded as importanE in the academic and ‘
the broader comzunity. While the problemLmay lie in part with the spéCLfics

of curriculum, it iy suggested that it is rooted in those philosophical

«
g

and organizational approaches that continue to shape American educational
practice.
' From studying foreign systems of secondary education, we observe that

"on the whole, and not_ unpredictably, the more Jjmportant differences educa- N

4
T

tionally are between those nations that are more selective and.those that
are more comprehensive. Similarly, those countries that require their
stud;nts to Specialize at the upper secondary'level stand out from those
that lean toward a more general (and comprehensive) ‘education. fhe |

United States has long been committed to the latter alternatives, and has

deliberately sought to idéntify and begin to prepare specialists in

o 997




i o ;" : | ‘ | S 7h | 75f

ot

:mathematics or any-other subject at the secondary level. &t has attempten
, to implement minimum standards of education for ali and to establish
normative criteria-for the many. Judgements about curriculum {whether
--"“:ikit is supposed to be or as it actnally is) must comsider all}three
objectives.
Other developed nations of the world, on the other hand, have all in
some degree sought to move toward the comprehensive ideal, ‘while retaining
a firm grasp on their traditiomal practices of selection and ‘variously
. early'specialization. They too are conscious of the need to improve
mathematiCS teaching and learning for mathematics specialists and for,
. non-specialists, for high level_abilities and for improving numeraty in
| the population at large. "
The preliminary conclusion from surveying the international studies
component is that American secondary school students receive no more than
a modicum of instruction in this area, though,some will receive more than
others. Students in other countries, if they-remain at school in the upper
grades and particularly if they are bound for college, ‘are likely to re-
ceive more‘extensive grounding. vIn the U.S., the major.context for inter-
national studies .is world history. Ethnic studies or world cultures may
- ' in some instances provide additionmal settings. Geographical studies
. however appear to be very limited. Soope, émphasgs, and approaches in
other countries are different. In Japan, both domestic and-international
political. and econotic issues serve as & focus_for study, as theyado in
Germany. In Germany, too, historical and current relations with the

FEuropean nations particularly, create a bridge to studies of foreign

nations. Attention to the.physical and other aspects of geography sustains

L

o o 100
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it. -The U.S.S.R. exemplifies a nation with a clearly defined, single

qapproach to werld studies, an approach grounded in a clearly articulated

political theory and intended to achieve a particular unified world view.

For the Europeaw nations in general, national history emerges from

the rise of Western civilization in the context of earlier European history.

In the United States, the emergence of the{newly independent nation at the
end of tzhe eighteenth century is not only a new chapter but is often pre-
sented as a new beginning,uinuepenuent of its European origins.

In the U.S., curriculum in both mathematics and Social studies has
been subjected to various pressures to change, not the ieast of which were
the Federal initiatives from the late 1950's on. The intent has been to :
upgrade®and improve and one implication has been towards some degree of
standardization, especially in science and mathematics The concerns

appear to have been normati*e in the first instance More recently*the

moves towards basic competency). Attention needs to be given to the

" and independent study, discovery methods, and the like.

trend seems to be concerned with establishing minima (as represented in

implications for high quality teaching and learning~~for excellence.

=

5.3 Qn Teachers and Instruction
; .

Our study provides no evidence that teachers are passive conduits
of a uniform and inflexible body of information and Skills in any of the
nations reviewed, nor that they are being replaced by computers or other
instructional aids.- On the other ‘hand, it is not evident that ‘teachers

given up on traditional didactic practices to assume the role of

"animateur," though examples may be found in each country of individualized




o

. B
What the paper does confirm, is that in all countries the curriculum

is subgect to change from time to time, that teachers are intensively in-

~ volved in curriculum review and revision, and that examples -of - specific

ideas and practices are certainly instructive, and may serve as benchmarks.
. . ., , “ 6
Though the patterns are neither clear nor consistent, most forei
countries appear to be making efforts to diversify and to integrate the
elements of ‘their curricula, especially in thl social studies area, and
to give increasing attention to comprehension rather than to mere mechanical
B acquisition of {nformation. 'Again, especially in the social studies curriculum,
| ‘ and thatﬂpart dealing with international or global education, there is a(

problem of articulating the secondary curriculum and the course of studies=

for prospective teachers. Inservice education assumes even greater importance

o

at times of curriculum change.’

5.4 On the Processes of Curriculum Change and Policy Making

L%

- To compare curricula is an exercise in the study of comparative cultures.
Though they .are beyond the scope of this report, a number of cons*derations
are most relevant. We have not considered the historical dimension: the
growth of knowledge'in general, and thevextent to which curricula have been
affected by the pressures to add topics and even new subjects to the secondary
education of increasing proportions of a nation's youth. We have not looked '

at the curriculum as a whole or raised fundamental‘questions of educational

A
purposes and processes, without which the place the content and the form

of any particular subjegt area capnot fully be assessed. Nor has it been s
possible to survey the whole curriculum in 'a given Subject, that is, as a

sequence of teaching activities throughout the school system (from the early

grades through the college years) and in the real world of the family, the
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community, and theiéociety where the mass media serve as influentlal .
forms of mass education. The information énd attitudes purveyed by
television and the press may be the most persuasive sources of "knowledge'

in thé international studies curriculum to which secondary students are

-

exposed. : .
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" APPENDIX A

Second JEA Intérnational Mathematics Study Participating Countries

-

Australia

Belgium (Flemish) .
Bg}gimm (French)

Canada (British Columbia)

Canada (Ont%;io)

Hong Kong

Hungary _
Ireland
Israel |

Ivory Coast

Japén.

L;xeﬁbouég
N;therland;

New Zealand

Nigerih

Scotland

Swaziland =
Sweden

Thailand

UsSA

]0'7
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APPENDIX B ,
Hours ﬁépér&eé Spent on Mathematics Homework Per Week (;96h) ‘
' Grade 8 Gradel12
M " SD - M sD_ R ¢
éanad;-- Ontarib - - -
. Federal Republic”of . _—
- - Germany 3.4 1.9 5.1 - 2.9
| ‘ Japan 3.0 1.8 5.2 4.3
} Ush 3.1 2.5 - k12 9
USSR . - - - coL . D

(Source: Hpsén, p. 187)
) ) g ‘ L0 ' (\
Hours Per Week of Mathematics Imstruction (196L4) .

¢

~ ‘ ' » Grade 8 " Grade 12 o
L3 .
F , M SD .
" Canada - Ontario - =

Federal Republic of _
Germany - ; ' 4.2 “5,
* Japan’ S < 5.5 1.1
. o L v
. USA . 5.0 .9
USSR.

(Source: Husén, p. 185)




8.

9.

- 10.

11.

12.

»13.
14,
15.
16.
17.

18.

9.

P e

L e T R )
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APPENDIX ¢:

‘key to Mathematics Items, Figire 7

ot

66425
804 - 347 N
The uultiplicntibn tables to

10 x 10 or beyond

784.92 + :

27.38 . ¢
63.67 ) : ’
591.59

684 x 342 ,' o

Find mentally (use no paper and
pencil}: 4 x 239 '

~

3 .7 ',
25-+ sti | . |
2% ! 2 lg- !

375%26 divided by 17.3
What is the number of which 15% = 6?

Find the greatest common divisor of
42 and 5610. )

»2 3
12 ) -+ 6

37 ia expressed in decimal notation;

Rewrite it in a system to base 6.
Find by estimating, the decade in
which lies,

Calculate the area of a triangle given
a base of 8 cm, and an altitude of 5 cm.

Find the volume of a pyramid, the base of

wvhich is 16 so.cm. and the height 12 cm.
(+10) == (= 25)
Solve 3x =7 = 2x + 4

“Plot the graph for:

y=3x +2

20.
21,

22.

23.

Solve the inequation
3x+2 >8

Solve 3x = y = 5 .
x +2y = 11

Solve 3x%= 15z + 18 = 0

ks

Two trains each cover a run of 960 lkm.

The one train takes 4 hrs. longer and

averages 20 km. per hour less than the

- other, Find the rate of each train.

24,
25,

26.

27,

28,

29. '

32,

31,

30.

Solve the system:

Solve and discuss the sofutions .for
the various values of m:

(@ =122 + (20 + Dx + (m = 2)=0
5 2

. Determine the roots of 3x° — 7x = 0

Plot the graph for:

‘Expand (3x = 2y)%
2

Prove 1 + 4. + 9....+n
- %. (2a + 1)(n + 1)(n)

- using mathematical induction,

Shov‘for'nll netg'A and B that
A= (ANB)U(AAB")

f and g gre functions such that
f£(x) = x°* + 1 and g(x) = x =2
If as= f(l), find g(a) 4

Draw the graph of y = 'xl -2
for the interval =5 < x &5

Note: |« denotes absolute‘value of x.

-




-C.:‘:E —EE hl‘od E E ;:5
ifm find m (BAD

LACD = 30°,

. cuzcuxuzé the side of a right angled

tiiwnple glven thast the other side is__
55 units end the hypotenuse s T units

10

41, D:irive the law of cosines for any -

*eriorple. ‘
S . N
425 bind the pcfiod of
nt

26 sin Tb-‘

y o=

45. How rany different linear arrangements’
can te made with the following cards?

w "\ S e
36: State unl prov; the Fythagorean 1 1 1 ’ 213w ) )
Thedrem . ' .
‘A4, F:nd the equulion of the eruight line , . /
dcterrincd by the points 44, wWamt {s-the probability of getting at
A =(3,0) end B = (L,3) lzast 3 heads in.s throw of_Swsoins?
»3' h | ‘ - T ’ '
o : 46. hcsu~ing @ norrsl distribution with va:
. rean and standard deviation, what is lhe
B L probibility dun s sanple of 10 of getting
. ¢~ Find the center of the st least tuo individuals vith & deviatic
- }p rotation that maps BABC - of Z or more standard. deviations?
' ' onto ' 'ADEF. .
r -y
°©  47. Assuming the ussocistive, commutstive , .
and distributive and cancellation lewd,’
3E. and the properties of 1 and 0, prove
Frove; 1f a straight 1ine is perpendicu- for the doasin of posillve and nebatXV¢
lar to each of two lntersacting lines, it
real’ nurbers that
is perpend:cu]ar to the plane of these twvo (_.;)(- ) = Xy
v )
_ lines.
3%. Find the ‘center and’ radlus of the circle LE. Write | 1 : ' o
vnoce e,uatzor is ’ 2i + 3
xz,).l_ Lx + 2y = L-‘O in the form l*'bi.,
43. GCiven two free ron-zero vectors 4y, Tl the derivative of the function
s « : : o
A5 and Ci y = 37— 5x 7
. -3 -y ' ) ot r B
1) find Ak + CD o ’
‘ 11). find the scular product 50, F.nd tne cuxinun and minimum velues of
EB x €L y = x) - 12x + 5
&
i | ) 1
40. ~lete and prove'gor any angles o ine ‘r.(i b x e 3)ds




