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PREFACE

m
"minimal" ccompetencies) mav be growing into the most significant
educational Ereng of the 1980's. In one form or another, it is
émafging in ngmércus countries around the world; and, as with
educational trends of gfhe past, this particular trend is gathéf%pg
both supporters and critics. Manv of its supporters consider iésthe
ideal educational structure for emphasizing the essential, eliminating
the extraﬁéaus, and therefore maximizing gseful learning in
mathematics., 1Its critics, on the other hand, are more skeptical.

Many of them consider it an over-reaction to the problems associated

o

with the 'mew math;" thev believe that minimal competency programs

- can cause new problems of their own, and that they.would be a. change

for the worse--not a change for the better.
Certainly curriculum planners in the 1980's will be seriously
considering minimal competency programs to possibly cure whatever

ills their own educational programs may be suffering from at the

‘time. "It is the hope of this author that AN INTERNATIONAL REVIEW OF

MINIMAL COMPETENCY PROGRAMS IN MATHEMA::CS will allow those curriculum
planners to more easily learn from the experiences and imsights of

others,
&

It would indeed be unfortunate if school systems in every country
had_tc'inéividually experiment with the various aspects of minimal
competency p;cg?ams—%uﬁfgrtunate because experiments sometimes produce
failures, and, iﬁ education, the victims of those program failures
would be children.

In gathering and preparing the information for this document,
there were many individuals who worked hard on the various tasks
féquiféda Some of those individuals are given credit in other

portions of the text (for example, the contributors of national

" reports, many of whom did much more than they are speciffcally givenz

credit for). Others include Jane Kulp, Mary Morrow, Robert Lindsay,

Lynne Mallcv, Albert Berg,-Peggy Kasten, and James Schatzman.

i@bett J. Riehs
Editor
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It will be clear to evervone who reads this publication that a

!gréac many people were involved in prepariﬁg it. To each of the authors
in the 25 countries represented in this report, we extend our thanks for
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Our deep appreciation is given to Robert J. Riehs. He undertook the

editing this report with enthusiasm. His concern for having a
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tails of putting the publication together with dispatch. Despite
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If Eqésy's school children were told to go forth and multiply, many
} . S | s .

of them wouldrn't be able to do it."  That, atcording to Thomas Hine, was
the view of some critics of mathematics education in the*United States in

a generation unable to balance its

e

the eafly'1970‘sg Those crities feare

checkbooks or to decide whether two for 29 cents is cheaper than six fo.

a dollar—-in shaft,ja ropulation frightfully d=ficient” in mathematical

"survival' or "life" skills. ‘4

g

Hine's comments were primarily directed at deficiencies -in the '"maw . .
math," as.implemented in many United States schools. However, comments_

gimilar to his have been made many times before, and in countries outside
of North America. The last hundred years, especially, have been a time

of turmoil in mathematics education, marked by massive adjustmeits in
mathematics curricula and frequent criticism of instructional techniques.
Rapid industrial development, and the growing impact of modern technology
on daily life, have been making theriearning-of mathematics inéréasingly
important in more and more countries. Also, a growing political '
willingness to educate the masses, rather than ‘just the elite, hés resulted
in the tremendous expansion of public educational syst;ms; With all of
this exciting change hasf,ﬁma the less exciting ébSEfvétion that many
children, even after aﬁﬁendiﬂg classes regularly, have nevertheless not

learned much of what the schools viere expected to teach.

. It is not surprising, then, that parents, political leaders, and
mathematical educators througﬁgut the world continually search for ways to

increasing the level of useful learning. ﬂﬁfgftﬁnatély, while looking for

programs that are better, they sometimes find and implement programs that.
are worse.
Undoubtedly, during the next deégﬂg, many of those parents, political .

E

lTthas Hine, "New Math Proving Long on Theory but Short on the
Basics," THE PHILADELPHIA INQUIRER, December 3, 1972, Sec. H., p. 7,
col. 1. ;
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Jeaders, and mathermazical educators will consider experimenting with some
form of compecency-based curriculum in mathematics. As they do, they will
be asking several impertant questions: ''What have other countries dcne?"
"Are there any successful programs after which we can pattern our own?
"Have any other countries made mistakes which we wish to carefully avoid?"

This document is an effort to gather the responses to those questions.

To whatever extent this effort succeeds, it is the culmination of

Ly}

ive vears' work by thz Internmational Studv Group on Minimal Competencies

in Mathemacics, working together with other groups, in trying to identify

[

uccessful approaches to the teaching of mathematics and to communicate

them to others. While the early investigations of these groups have

[

een scmewhat hampered because of the infancy of the programs being

nvestigated, they have, nevértheless, laid the groundwork for this study

\l"‘““‘

- and, most helpfully, revealed what épecifli curricular issues should be
most closely examined. Quite appropriately, then, before going into the
details involved in formulating this particular investigation, a few pages
have been devoted to saée historica® perspective--a description of some
of the earlier investigations, by the chairman of the Study Group,

Dr. James T. Fey.

\.
A
E] .

O
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INVESTIGATING THE MINIMAL COMPETENCY TREND AROUND THE WORLD (1976!1980)2

James T. F 1=

Callege Park, Haryland

#

In the Uniﬁéd States, the focus on minimal sténdards of school
achievement bégaﬁtbuilding in the early 1970's. By the time of the first
conference tg!plan the second IEA mathematics study in Urbana (1976).

“Similéf concerns were reported in several European countries. Consequently,
at the Third intéfﬁatiaﬁal Congress oé Matﬁematical Education (ICME III),
. The sﬁpdy gfgup attracted 40 participants frém 15 countries, but it
: quickly became clear that the éAAy common factor in their interests was
the phrase "minimal competencies." In Germany, the Deéutsche Mathematiker
Vereinigung was developing guidelines for mathematical preparation of
students intending on university study. In Brazil, the focus was on
standards for the vast number of students leaving school at the end of the
primary grades. In'ﬁhé United States and Sweden, the most common focus
was bééic skills for all students 1aaving seccndary school. These diverse
which all students in sama parﬁlcular school group should feasonably be

held. The Karlsruhe Etudy group sub-divided to consider, in ‘their

- For mhat purposes are "*1nimums sought and what is the genesis
 of doncern for finding such agreement on standards?
- How has concern for minimal campetencies led.té::haﬁgaé in school

mathematics SYllEgl— teachiﬂg approaches, or Eesting?

|
m
rr
k-
=1
o
st
=
2]
ll'l
rt
e
o
e
]
o]
1y
o
V]
la]
[
o]
=]
]
=
P
]
[y
=)
]
[
el
o]
=
o
m
Las
I
=}
]
m
[
=1
e
[n]
(8
]
[
e
<
(1]
w
i
]
o]

be fo recast*

Discussions of the Karlsruhe study group sessions were summarized in
a report circulated to participants.and published in the ARITHMETIC TEACHER

(Fey, 1977). Since 1976, interest has, if anything, increased. An ihquiry

e 2Thi5'is a shortened version of 4 paper based on work of a symposium
on curriculum change held at Bielefeld, FRG ippJanuary, 1980. Suppor

the conference came from the government of thefFederal Republic of
the Institut for Didactics in Mathematics, and the IEA.

.L T,
i
[
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Scotland, Germany, Austria, Brazil, Norway, and the United States. These
reports and the information from Haus Ohrbeck Minimal Competencies Study
members were combined to produce the following description and

e
cal analysis.

Since the 1976 ICME III survey of minimal competence!relaﬁed

activities, the number and variety of countries engaged in some aspect of

o

the issue have increased., and the purposes and character of programs have

W

been more clearly defined.

l. *ggiggqsigy,entgancg. Nearly every country has a long tradition

of setting standards, syl%abi, and examinations for admission to higher
education. .Thus, In some sense, the minimal competence issue ié not at.
all new on this level. However, the past twenty years have seen striking
expansion of opportunities for admission to university study, and the
question of appropriate minimal competence in mathematics has been

addressed with new perspective. As mentioned above, the German DMV has

devélapeévgénéral syllabus guidelines for students intending advanced .
study. In the United States, the Mathematical Association of America (MAA)
has recently publishéd similar guides and communicated their advice to
sceondary school teachers and counselors. Nelther advisory report has any
official force, and it is nﬁé clear that the suggestions have had ﬁajar

influence on secondary schools.

is still sharply limited by resources. As a result, there remains
. L)

competition by examination for available spots. Each university

a uniform national exam) and publishes syllabil for those exams.

Taken as a whole, the concerns for minimal cgmpatégcigs among
applicants to higher education seem a diffuse and not strikingly ’
influential force in mathematiecs education taaay, There are individual
professors and institutions Qritical of incoming students' quality, but
response to this concern has not taken any strong, organized, or widespread

activist. form. ’ .
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2. Secondary school leaving. There are at least three distinct ways

that mathematics educators are exprgssing concern avout minimal

competencies for those leaving secondary school. In the United States,

=¥

the general public, and consequently political leaders, have expresse
rising dissatisfaction: with the appareant inability of secondary school
graduates to function effectively in application of mathematical skills to
what might be called "life survival' probiem solving. There is doubt that
many students can use their mathematics to make intelligent choices as
consumers, to deal with government policies in areas such as- taxation, or
to perform rudimentary problem solving of the type commonly required in
basic occupations or around the home. As a result, many of the étates have
initiated basic skills or minimal competence testing programs, with passage

a test being one prerequisite to secondary schocl graduation.

I

o
In Scotland, the focus of minimal competence program efforts has been
not only on life skill survival competence, but also on adequate
pfepafatiﬂﬁ for entering the world of work. The effort underway at present
is to establish national :ertification standards for various student
ability levels. Consulﬁations with industry are planned or are in progress

so that the aims of schools and the needs of employers can be mutually

The -third type of minimal competence concern directed at secondary
school leaving standards is-easier to define by describing the problem
that motivates program activities than by clear characterization of the
programs themselves. In many countries--Federal Républic of Germany,
Holland, Norway, and Swaziland to mention only four=-the past-10-15 years
have seen substantial broadening of opportunities to continue aiugagian
into the secondary and upper secondary levels. The divgréifiéd student
body thit’ results must be offered a more diverse pfagfam;?aﬁﬁlbﬁth teachers .,
and the public have raised questions about appfopfiata ?Effﬁfﬁance‘x

expectations for each group.

3. Minimal competence for progress through school grades. 1In the

early 1970's, the state of Michigan (USA) -became concerned about minimal

mathematical competencies in the various grades of school and, as a result,

E
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objectives are as precise as "adds two-digit numbers with éﬁe regrouping”
ér "divides a three-digit number by a single-digit divisor." The tests
;%?ﬁsure achievement on an objective- by—ubjective basis, and, though the
test results have no formal power to affect gtadﬁ placement of students,
there is a recommended passing criterion at each grade in each objective.
This type of interest in minimal attainments for progress from grade to
grade in school has been manifest in a number of GEhéfriouﬂtfiES, though

not with the same degree of specific testing.

The Netherlands, Norway, Swedrn, and Finland have all reported recent

efforts to specify the expectations at each level of schooling. Though the

definition is not usually in terms of minimums, the phrase "basic material”
is used to describe some sort of core mathematics syllabus which all

students s'iould meet.

4., Minimal competen ;egﬁrag;gms iﬁAdeve;§pingfgauptrigs. It is not

at all uncommon in developing countries for 4, 5, or 6 years of schooling
to be the most attained by the vast majority of students. Thus, in such
situatinns, the problem of defining minimal mathematical goals for school -

leavers is a problem for primary education. An international -conference -

on déveloplng mathematlcs in Third World Countriés was held iﬁ'KhattDum inw—m‘~r

1978, and the question of goals for primary education was a major issue.

The conference participants agreed on five broad ObjECEiVES to be sought

for Ehé end of primary schools: (1) functional numeracy .implying knowing :

how and when to perform arithmetic operations involving whole numbers and
decimal fra;tigﬂsf {2) acquislzion of techniques of tePresenilng and
interpreting data; (3) indication of abilities in meaSurement, approximation,
and estimation; (4) development of spatial concepts and the ability to W
reptesent them on maps and scale drawings; (5) acquisition of certain ’

mental attitudés which enable tha develapment ef problem solving strategies.

There is no indication yet of the influence of these prapasals, but the

goals do seem a fair statement of the aspirations of some 40 countries

represented at the Khartoum meeting.

Impact qE‘Hiq;malrﬁamPEEEﬂ;e Programs §;4§§1labi Ieaching} and Testing

In many countries currently interested in one or more aspects of
minimal competence programs, it is taé’eafly to report the impact that such

initiatives will have on the existing'prcgrams; Since implementation of



g ‘
any syllabus, teaching, or testing svstem change should reasonably be
preceded by thoughtful projection of the likely benefits and drawbacks of
such change, the Haus Ohrbeck-Study Group attempted to make a first

appf@aéh to such an analysis. The conjectures fall into two broad
: [ : :

categories,

E - e F R N G soriioome neme as e e

Firsct, it seems likely that the effort to define minimal competencies
in various situations has the potential to greatly clarify school aims.

Specification of minimum éxpéctationg has the potential to sharpen the

"focus of instruction, to clear away out-dated or unimportant tapizé; and

to forge a clearer understanding between the schools and society about
goals for school mathematics. There is promise that students will leave
schépl with a much more precise description of ‘their school-acquired
abilities and that those abilities will be more closely matched to what

the outside world will be looking for.

¢Second, the interest in minimal competence specification offers
promise of helping to improve the effectiveness of instruction. With
precise statement and measurement of goals for instructionm, the teachers

will be provided with potentially useful feedback on the needs of each

studentg Further, by studying in detail the abilities £hét students can-

reasonably attain at various levels of education, the curriculum designers

will be provided.with valuable information and an opportunity to plan
syllabi.and instructional methods that are caréfully concdeived to reflééﬁ
latest knowledge about children's mathematical development.

While the potential benefits of minimal competence activities are =

attraétive, it is not hard to imagine-some less favorable results as well.

Among the first concerns to be voiced have been worry that minimums will

‘become maximums of school and student expectations, that curricula will
focus on achievement of low: level "basic'" skills such as arithmetic

computation, that testing will dominate and constrain creative teaching,

or that instruction for short-term minimal competence objéctives'vill bé

ineffective for development of long-range problen solving ability.

’ﬁiniﬁa}:ggmpetgngg as a Cage‘S;gdyriﬁVCurrigﬁlaf Stability ‘and Change

In many ways, ‘the most intriguing aspect of the current minimal

competence movement is the way it reveals forces shaping education in

-
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general and school mathematics in particular. Why did the desire for

specification and measurement of minimal school objeativés %ﬂfing up

nearly simultaneously in countries a]l g$er the-world-—ccuntries with
widely differing eduiatinnal and goclo Eﬁ%%tiill traditions? Some
explanations are common to all countries represented at the Ohrbeck
Canference, ‘but others are unique to the Siﬁuations of parcicular countries,

and, as such, ﬁhey reveal the different influences of different systems.

1. New math backlash. The umbicions of "new math'" curriculum

developers were high. For many s udents or teachers the great expectations
were not or Qéuldinnz be “fulfilled, and it should not be surprising that
debate ensued about which of the ambitious objectives wete really
important. From questions like "What good 1is all this set theory?" or
"Whyxdo I have to know the commutative property?' it is not too great a

leap to concern for establishing the basic materialﬁth§t really is_

essential. From one of. the most ambitious of the new European programs,

Denmark has backed off to a much more modest plan, partially as a result
of reconsidering juSt what is basic material. Similar experiengés have
led to revised JUSA mathematics’courses that .have a much more basic flavgr

\

than those of the 1960's. ) . ’ : Y

2. E:Qngmi;;fofcgg and acnountabllity For many countries, the

decade of the 1960's was a period of great economic prﬁsperlty and thimlsm
about growth. School expenditnres grev begause people believed in the
impaftance of schoeling (particulatiy in mathematlcs and the sciances) and
because econgmic’ prosperity made such growth easy to support. . In some
countries, the 1970's have seen a substantially changed economic picture
for society as a whole and for individuals. In%lati@n has d?iven school
costs and taxes up, and, when pressed by demands for more funds, the public
has challenged the schools to demenstrate. that their programs are
effective. This eall’fnf accountabllity of schocls has in turn led Eo

efforts to define school nbjectivas more precilsely and to measure the

attainment of those goals. Only the teckless. would set unrealistinally

ambitious DbjECEiVES in- such .a test siﬁnation, so the interest in minimums
seems a natural result of the prSSufE Whgther by c01ncidénce or design,
the fesutgen:e nf behavinfist learnlng thenfy and instructional approaches
has provided a convenient tool for these agccuntabillsts, 1end1ng the

minimal competence movement a method and '"'scientific legltlmacy._

15



5 . -
-11-." : !

3. Social policy. Tn many CGUﬁtfigé, the past 15 years have beern

devoted to a stflking demﬁcratizaglon of educational DppOftUﬂlty as social

policy. For instance, in Swaziland, the period fallowing recent 1ndependg nce - |

has led to gregtly increased a;cess to secondary education. This has meant
that the average ability and achievement of school graduates has deciihed g
(or has appeared in publiﬁ‘view to dacline)___Thisjlin turn, has provoked
public calls to guarantee a bottom to the decline--to make sure that

democratization of educational oppartﬁnity does not lead to.complete loss

of achievement standards. Again, the natural response is to define minimal ~
agcgptable levels of school mathematics performance and to initiate testing - EK\R
programs to see that the standards are met. Whilé few countries have moved ’

this far, the pressure was reported from Nafway and Garmany,

4, Egliticalgfpfées. In several countries, the minimal competence

issue has been cause for involvement of education in partisan politics.

As mentioned earlier, one of the most troublesome problems in any minimal
competence testing program is setting the passing criterion. Sinhce passing
a competence test 1is often the required certificate for entry into a wide .
range of occupational and schooling opportunities, those who favor a very
high critericn of acmpetence are often seen as elitists. By contfoll;ng
actess to eéconomic progress far individizis or groups within-a soclety, the
campetance criteflon acts as a conse:vative agent and, in several countries

of Europe, high standards have become part ‘of the political “program for -~

conservative parties. Conversely, those who seek to diminish social and

eéonamic class differences often afgua for modest minimums. This is

-

‘5. Search for stability Uﬂderlyibg each Df the preceding

explanations for interest in minimal levels of mathemat;cal achievemen£ is
~ a broad mood of insecurity in the SEhDDlE nd in the societies they serve.
Representatives of widely. diverse countries epérted to the Haus Ohrbeck
conference that this pervasive sense of uncertainty abour purposes and
values of social institutions has encouraged people to seek a-clear and
familiar Eougdation f;r-sghcal p:ogramsél In most .cases, this desire has
*s ‘been éﬁpraased in two phrases: '"back to basics," "ne experiments." ‘Just
-as the vague public uﬁdefstanding of need for advanced technical education

suppgrtgd innovations in the 1960’ s, a sLm;lar ncnisgec;f;; concern for

L
W ML o,
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-~ stability is acting as a pawerful force in tﬁe retreat from those
innovations.

The implications of current minimal competence activity as a case
study of turricular change are neither simple nﬂrécéftain; What is most
striking about the collection of factors driving the miﬁigg} competence
movement is the contrast with influential forces during ;ﬁéélgﬁo's. The
"new math'" movement -was noteworthy because of the leadership assumed by
specialists in the academic discipline of mathematics. Exﬁlanatiaus for
the failure of this movement to achieve anything near its ambitious goals
have frequently emphasized underestimates by innoVvators of the conservatism
inherent in-education at the local school level. It might be that the net:
result of much minimal competence discussion will also be modest change in
the actual school prggfam; But, looking at the issue as it has developed )
so far, one cannot hel: but be impressed by the educational and social’
context within which it is only one program.

».
"

"‘h
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INVESTIGATING THE MINIMAL COMPETENCY TREND AROUND THE WORLD IN 1981
. (CDMMENTS ON THE FORMULATION OF THIS DOCUMENT)

s on emerging minimal ﬂompéténcy programs afcund the warld mathematical

educators on six continents were asked to contribute national reports for

this document. Additionally, significant attempts were made to obtain -~ -— -~

a represéntative sampling of countries in various stages of economic,
technological, and political development. A particular effort, finally,
was made to include all of the countries participating in the Second

International Mathematics Study.

discussed by Dr. Fey, each contributor to this review was asked to qgal
in one way or another with the following quéstiéhss
- Have there been any recent-efforts in your country to identify
_ minimal levels of mathematical competence? !
» _ 7 - What pressures {(political, éfoféssiénai, soéietai, gc&.j have
‘been most influential in causing the imposition of new' minimal
standards? ‘
~ What efforts are being made to méasuré student achievement of

- What is being done for the "incompetént" student?
TTTT 7T - Are the minimal competence goals or tests having any noticeable
V impé;t’an coursa‘content or teaching styles in your country?
1f so,'what?"

- Have any 5p321al efforts been made iﬁ your country to assure

that minimal competencies do not become educational goals--the
maximum expectations of parents, students, and teachers?
All of the respouses to these questions w.re inglgded in Part II of this

document, '"National Reports.'

T Part III is a synthesis of the national reports, prepared with the

helpful suggastioﬂs of many of the contributors.

L]

The 1ist af selected refefences in Part IV is iﬁténded tc provide a

very.

starting plaﬁa Fnr those who wish to obtain more informatian than this
document pravides. It may be particularly helpful in identifying availabl

information on tountries not represented in Part II.




=
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Although based on a f@uﬁdaciaﬁ of éfevicus investigations, this
particular study was not a long-term project. Except where specifically
indicated otherwise, the national reports were preparéé beéweanHNaQemberg
1980, and” January, 19811 An endeavor was then made to prepare:the

material for distribution around the world as quickly as'possible.

In the effort to get this review out so quickly, some countries
that are normally supportive of the international shariné of information
have been left out. - This in no way reflects a_lack of iﬁterest on the
part of the omitted countries, but simply a difficulty on the part of the
author in overcoming slow international mail delivery and in finding t&g
right person in time to obtain a report. Those Trepofts that were received

ip time to be included, of course, represent the latest available

information on the educational programs in those countries. \

&

,'J -

i
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MINIMAL MATHEMATICAL COMPETENCIES IN AUSTRALIA

John Ellis
Education Department of South Australia-

Schools in Australia are in the main admiﬂiSEEEEd by State Education
Départmanﬁs.‘>The national or fedefal) Educatign scene is one of sudpport
funding for curriculum and research projects, and, although offering some
monitoring services through the Australian Council for Edugatinﬁal,Research
(A.C.E.R.), does not spéﬁifically direct any assessment éf minimal
competencies. A.C.E.R, does administer, via sampling, chci;e of answer
type items in mathematics, for both 10 year ald and 14 yéar3gld cohorts,

providing state and national norms on these items. Such asséssment also

..assists in responses to I.E.A. surveys Thus, any minimal coﬁpétency

assessment would currently be the province of each State Education
Department. The absence of such assessment may reflect the disquiet of
mathematics educators over any such setting of "minimum" standards and the
p3551blegabuse in both community reaction and lowering of mathemstical
goals.

Input to this Report from the vafiaus states indicates a majafityaara
attacking the "minimal competency' area by trying to inculcate standards in

the "core" curriculum of years 6-10 in formal ‘schooling.

Education Project, which is aimed at improving the teaching of mathématigs,

"GZEEEEi;Qlarly'iﬂ the years 6-9, rdther Ehéﬁ setting standards for all,

minimal or otherwise. Again, this reflects an attitude amongst kéy

mathematics teachers in response to any outcry about student performance.

The fallowing very brief reports from each state may expand the above

general comments.

South Australia

Prior to 1977, separate Divisions of the Eduﬁationhbepagtmént
administered Primary (K-7) and Secondary (8-12) education.

A report in 1977 made comments énd'reccmmEndatinns about the K-12
Mathematics Curziculum, and work has proceeded Eiﬁtg then on producing

syllabus dacum&nts and, most importantly, teazher guidelines;

ijg

’ &= ) v » . . v o ii;



~18-~

One of the-key recommendations of -the 1977 Report was that of
identifying "Social Mathematics' as:one of Ehfeé end points in the

curriculum. Suuial Hathematics, in svllabus Qﬂnﬁént‘ contained the usual.

but also contained specific objectives on consumer awareness (E.E.y
insurances, handling money) which were considered desirable for Evéty
student to achieve before leaving school?

o some extent, Social Mathematics can be seen as a 1ev21 of minimal

[

Vuumpétéucy? However, in defining this in the curriculum, there was no
rattempt made to suggest that a particular "level' occurs in the curriculum
like a cut-off point. It is, in fact, most likely that all-sgudeut%;will
study- mathematics further than Social ﬁathematius in pursuing the; other two
end points of the curriculum, one of which is an externally examined level
‘of matriculation for terFiary ins;itutious‘at)the end of year 12 of
schuéliggg A ' | v‘ -

Tfaditionally;‘Austfalian schoois have established subjéuu courses 1in
the disurete year levels from K to 12. Thus, a student in yéaf n wuuld be
'cunfﬁonted by "'year n mathématicsi' The 1977 Feport very Eirm;y commented
that there 1s no such thing as "year n mathemdtics'"--it is not desirable
to so discfetely assoclate a mathématics course with a student's age. This
1s a deliberate. attempt to cater' more for individual differences (althuugh
in class size groups fathét than for each student, because of the sheer
ﬁﬁnitatiuns of staffing). At the rime of writing, there are many Primary

Schools trying this new approach, buf as yét there is not much experience

of it in secondary schools. )
1& 1980, trial surveys were conducted in testing students on samples ;
of items from Social Mathematics. From 1981, this testing will be carried .
Sut, using samples, for every year level 8 to 11. All schoéls:may .
participate by conducting their uwu;teétsi and the data bank developed an
the items is not to Sugéest pass urﬂfail atVitems, but to provide feedback
to teachers on student performanée and thus monitor the perfurmance over
these years. The important service of this testing is:to give teachers a
clearer plcture of skill retentiort over these years and thus a means of
directly affecting the work in the tlassruom'rathét than making

assumptions. ' ' .



Vicﬁo;ia . é - o .

At this tine, Ehere are no Education Depaftment .policy statements

’/Xg directly stating minimal cgmpécencies- - .-

‘i\

Curriculum guidelines iﬁEDfPDFatE that students be exposed to, and
master where possible, a cocré of mathematical content; but no specific
assesgsment is carried out. Thus, the only impact on teaching styles ccmes

directly to teachers from the cnntinuing public debates on '"standards."

~ There havé been some’ attempt% to measure essential skills, but these
were not warmly received by tea&he*s,‘and nothing has been Cantlnued
Evidence suggests that many groups of primafy schools liaise w1th secéndary
‘ schools, on a district basis, to clarify the transition period and

mathematical sk*lls involved in that transitiﬂn period. ‘Such 1iaisoﬂ is

schﬂﬂlelnitiated, and it is difficult to gauge success, and it certainly

. ueensland 4
Primary mathemati cs. A survey of teachers' opinions.about the
v Program Ain Maihgmdixcé!is being undertaken by the Research Branch of thé

Department's Planaing and Services Division. Data will be gathered on the

degree of impgttancé attazhed to various aspects of "content" in primary

-~ mathematics, ~
F- B

Transition, year 7 (primary) to year 8 (secondary). A serics of

workshops has been pfegi§§d by officers of thé Curriculum Branch of the -

DepartmEﬂt's Plaﬂﬂiﬂg and Services Division to guide secondary Schouls and
‘their feeder primary schools in identifying basic/common areas of

mathematics regarded as imPOftant in both. sectors.

~ Some Regions have preéafed summaries of expecteéd outcomes in
mathematics for the end of year 7/beginning of vear 8. Thése include
statements of "minimal campe;encies in ma;hématicé" which students may
reasoﬁably be expected to have developed prior to entering secondary
school. c _ | ‘ -

'Tfa§§itinﬂ, year 10 to technical and further education. A stuly

- conducted by the Curriculum and Evaluation Section of the Departmer.t's
Technical and Further Education Division has identified the marhematical .

(and science)-skills required by students before entering apprenticeship

Q 7 . 7 i)




i@urseé conducted at colleges of TAFE. The report of this study (March,
1980) has been used as a basis for discussions between Technical and
Further Education Department and the Secondary Division of Education
Department in order to determine ''reasonable expectations of year 10

students in the Advanced, Dtdiﬁafy,:aﬁd General Mathematics."

Transition, years 10, 11, an&g}? to employment. Supported by

Commonwealth funds, ‘the Department has stimulated the development and

lmplemen tion of "transition education” (pre-employment) programs in

econdary schools. To assist schools in this regard, the Curriculum

W

2]

ranch of the Department's Planning and Services Division has prepared
rgu,deliﬁes for the identification of relevant "competencies' in

mathematics.

"Core" mathematics. . A small working party of teachers and officers

~of the Curriculum Branch has recently completed a statement of core/common
areas of study in mathematics at the year 8 and year 9 levels. -Topics ané
expected student outcomes have been stated for number theory, algebra,
mEnSuratgan, geometry, and graphing/tables. -

=

Western Ausﬁralia

The Education Department has no statement of minimal cnmpetencies for

any age level and no testing programs in this area.

Some future monitoring of standards in numeracy will occur at year 6
and year 9 levels through the formation of mathematics item banks
T; incorporating numeracy items. . . .
Flowing on from this project, the Department has undertaken some
StaterdE t35ﬁ3ng of numeracy standards--in 1980, testing about 4% of the
year groups. Future tésting may occur annually, but the items will not”

"all be repeated. Thne initiative for such testing is Departmental and aimed

.at heading off demands, fer such action by other outside groups. <
. . ’ K
Tasmania - ’

During 1980i all subject committees of the Schools ‘Board of Tasmania

were asked to aﬂdress themselves to the task of defining morc claafly the Ose

i:fﬁéh . skills and campetancles Whlch 'should be exhibited by students given awards
aﬁ the various levels in the School Certificate (grade 10) assassments
- B v
{:,‘ i =
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measures of achievement will be determined using a schem
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These are not minimal standards as such, but are intended to be a puide
to users of the School Certiffcate as to what should be a reasonable
expectatiomn fram students presenting themselves with awards at the various
levels. They could be variously described as job preparation skills or
basic Skills for those who bééin“jabs which require them to undergo further
training or as basic skills only for those who proceed through the school
system. |

This request from the Board has been brought about by a general
dissatisfaction amongst users o: the School Certificate about interpretations
which can be placed on the variﬂus awards. Many employer groups are
finding that awards in mathematlcs, at the 1ower lavels in parti:ular; are

not good pfedictofs of success in trade apprentiﬂesh;p calculations

pressure to bear for a,separate arithmetic award.

Whatever measures are introduced in this state, it is likely that any

e similar to our
moderation scheme. Broadly speal.iag, the general criteria to be used in
testing will be decided by a state moderation committee; these will be
transmitted to the scnools, which will then apply them in their own testing
programs, and the results will be moderated at meetings arranged among

schools within particular ge graphigal regions.

.The State is providing an increasing number of trained "special"

teachers who are attached to schools to help teachers cope with the
problems caused by the inclusion of "special" students in their classes.
In additjon, most schools have some sort of an intervention program to

identify students with weaknesses and to work with them to resolve these

. weaknesses. The effectiveness of these programs is, to a large extent,

dependent on the availability of suitable staff--suitable in the sense of
being interested in this sort of intervention and having the requisit
background knowledge. Some do very good work; others may serve to make

the problem worse, )

Individual schn@ls have embarked on their own

'caleulations’ course

‘W

to develop and maintain competence in the number area. 1In some of these

caseS, up to one-half of the time ?llocatéi to mathematics is spent in this



area. In schools where this is not being Jone, the time allocated to
calculations would be less.
There was a strong movement to introduce a subject 'Calculations” Into

cluded on the School Certificate. The Mathematlics

jo |

the list of these 1
Subject Committee recommended against it because of the déQEETS inferred in
the question. The Committee did, however, recommend that attempts be made
to improve the correlation between awards in mathematics and competence in

arithmetic.

Northern Territory

During -1980, the Northern Territory Department of Education set up
Subject Area Committees in seven major subject areas, including mathematics,

These Subject Area Committees have recently defined Core Curricula for
Primafyﬁschcols, and these curricula will be implemented during 1981.
Eﬁe Core Curriculum in each subject consists of those skills and
; understandings deemed essential:for students to master and those
educational experiences they must have had before leaving school. -The
junior secondary core curricula are to be developed by the S.A.C.'s during
1981,

In mathematicé, the Core Curriculum has been defined in three phases,
the first phase being Early Chiidhood (stages T-3). The second phase
invelves ﬂidéie’?rimafy (stages 4-5), and the third phase involves Upper
Primary (stages 6-7). Within each phase, the core has been identifieé in

n
i

pace, number, and measurement strands. The emphasis in mathematics has
been on the application of computational skills and the development of
problem solving techniques.

The move towards Core Curricula in the Northern Territory has involved
political, professional, and societal pressures. Moves within the
Department.several years ago, initially at a Principals' conference, led to
the astablishment of a Task Force to report on curriculum, assessment, and
accreditation, The TaskrForce Report, which set out the parameters of Core
Curriculum, obtained Ministerial approval in early 1980 and is nawrtheAbééis
of policy 1in these areas. The professional and political pressures were

supportéd by societal views which arose from concerns by some sectors of
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the community who believed there was a need to establish what they regard

as minimal =s:andards across the educat’onal system.

Subject Area Committees including Mathematics have established

Subcommittees on Assessment and Accreditation. These Subcommittees will )
assist ir constructing tests for use by secundary schools. The aim of
~hese tests, in the lower secondary school, is to ensure a common standard
;hrgughaut the Territory. In general, primary schools will be responsible
for their own assessment. The Mathematics $.A.C. and the Mathematics Unit
have developed tests for stages 3-6 primary ‘level. It is intended that
schools may use these tests to assist in the placement of students, in the
development of remediation programs, and as measures of competence. The b e
results ofythese tests, however, will not be used to make campafiséns ﬁ\
between schools. Lo
The work of the S.A.C.'s is coordinated by the Northern Territory
Curriculum Advisory Committee., This Committee is planning.a Certificate
, of Competence which will be issued in year 10,
é; ’

O
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I\IﬁAL WATHEEATICAL COMPETENCIES IN AUSTRIA

W. DBrfler

Institut -fir Mathematik

Universitdt flir Bildungswissenschaften Klagenfurt
Didactics and pedagogy are, to some extent, dependent on the structure

of the school system and also on the structure of the societal system.

They therefore have to take these structures into account as external
o

boundary conditions. So, for understanding the state of affairs in Austria

with respect to the discussion on minimal competenciles, it seems to be

helpful to first give some characteristic features of our school system.

The first four grades (6-10 years old) are covered by the
comprehensive elementary school. After grade 4, a choice already has to be
made, because the lower secondary level in Austria does not have a

comprehensive school. Either the student chooses the lower part of the

7Gyﬁﬂa ium, or he chooses the Hauptschule (with, inrgenEEal, a lowerlevel

of teaching leading up to the eighth gradej, After the Hauptschule, there
is ome more obligatory year of education, after which one can leave the
school syst®m (so 9 yaarsain school is the minimum requirement). After the
eighth gradeﬂ(eithag at the Hauptsrchule or at theiGymﬁasiuﬁ), there may
follow either 3 years or 5 years in a vocatiomal school or 4 years in the
upper part of the Gymnasium (which 1s divided into many branches).
Graduation from the higher vocational schools (graduation after the lBEh
grade) or from the Gymnasium (graduation after the 12th grade) gives the
license for enrolllmg at.any Austrian university. Approximately two-thirds
of those graduating from the Gymnasium will enroll at a university. For
the vccaﬁion;l schools, this percentage is much less. . :

Referring specifically to mathematics, the elementary school, the
Hauptschule, and partly the lower part of the Gymnasium all have to provide
educatidon in "life skills." 1In the Gymnasium, skills basic for reaching

the higher grades are also covered. But this does not mean that

. mathematics teaching in these schools is delimitad by any minimal

competency program. The upper part of the Gymnasium mainly serves as .
preparation for university studies, and at the vocational schools there is
a slight emphasis on appligations of mathematics (but by no means to a

suificienF extent).
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In brief, one can .say that the wathematical training at the elementary
level (and partly at the lower secondary level) focuses on the mathematical
knawlédge and abilities necessary for every day life in our western,
developed society (with some additional topics, motivated by inner-
“mathématizal and systematic considerations). At the upper secondarv level,
preparation for university education and "mathematics for its own sake' are
the structuring guidelines--much less, the Eeééhing of "job preparation
skills."

The main point, and the point of greateét influence on the issues
under discussion in this volume, isAthgvfact that the Austrian school
system is a highly centralized and tentrally:arganizgd bureaucfatié system.
Despite Austria being a Eédéral state, all cowmpetencles regarding curricula
and school legislation are held by the federal government and the competent
ministry. The schools are mainly financed by the federal government; even

the costs for personnel of most private schools are reimbursed (at least

little autonomy and almost no influence on the form and content of syllabi.’

The syllabi are designed centrally by ministerially authorized commissions,
and they have tga status of law to which every teacher has to adhere. They
describe, in more or less detail, the aims and goals of thé-vafiaus Eypés
of schools, for the different subjects; they also contain didactical hints
which, in principle, should b+ observed by the teacher. To this
normalizing and unifying e{i1ect of general syllabi is added the fact that
only licensed textbooks are permitted to be used in the schools. It is
mainly by these textbooks that a certain standard and a well defined level
of mathematics teaching is prescribed. Empirical studies (UniversitMt
Klagenfurt, 1979) show that the vast majo%ity of teachers (at the secondary
level) use the licensed textbook ﬁg a great extent for organizing and
structuring their teaching; the exercises, especially, ére taken out of

these books. T

Knowing this general situation as a background, it will come as no

mathematics at all school levels. The syllabi, by law, define a minimum
program, which is interpreted by the licensed textbooks. This program,

with only some exceptions, is carried through by many teachers so that
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reaching of mathematics reaches a quite high level with respect to the
topics covered (not necessarily with respect to the abilities and
qualifications attained by the students). So, in Some sense, there is no

sity for minimal competency programs in schools, since, by our
syllabi in general, it is granted that a certain standard is achieved by

most students.

Apparently, this standard suffices for whar is expected by the later
employers of the students, since there are no essential crities of the
mathematical education. Empirical studies carried out at the University in
Klagenfurt {1981) show, for example, that more than 90% of the students
graduating from the Gymnasium and from upper secondary vocational schools
judge their mathg@atical education to be good or at least to be sufficient
for their needs. A hint in the same direction is that only a minority of
these students have to undergo further education in mathematics at their
working‘pléze; 7

Thare is, therefgfej no pressure whatsoever for the imposition of
miﬁimal standards. One could mention complaints (by the parents) that the
students are overworked at school. However, I guess minimal competency
has fallen below a certain minimal standard. But this minimal standard

~(with fésﬁézc to topics covered!) is defined by the syllabi in-Austria.

The preceding paragraphs might give too good an impression of the
situation in Austria; a closer look might therefore be necessary. This has
beenn done in an empirical study at the Department of Mathematics in
Klagenfurt (DHrfler & Peschek, 1980). This study shows that the
in"the ability to perform some well-explained algorithm. That is,
mathematical routines are acquired,“but much less common are deeper
understanding, problem-solving abilities, and Dﬁhé} higher (in a
taxonomical sense) abilities. This is éxplaiﬁed by a "hidden minimal
standard!' which is established by the (final) examinations. It is mainly
for these that_students are educated and students are willing to learn.
Without great difficulty, it should be possible to write down the "average
exanm" which, by a not-outspoken convention, defines a minimal competencies
catalogue. So, we have a great many traditional norms regulating the

" teaching of mathematics 'in our schools. “,?

(S
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In giving a'éompleté survey, it =hould be mentioned that there is &
ministerial commission which dedicates some afrits work Eé research into
the following question. The syllabi (of the upper secondary level) being
given, what are the Qampgﬁencias inat necessarily minimal ones) which
possibly can be achieved by teaching and learning the prescribed g@piés?

In other words, what is the best we can make out of given contents of
teaching. by using appropriate methods of teaching? Finally, there has been
an empirical study (Universitlt Elagénfufzj 1981) - on determining the
eipégﬁatiaﬁsréf Ehe employers (in both private and public sectors)
concerning mathematical abilities of graduates from the Gymnasium and from
higher vocational schools.

A final general remark--when discussing winimal competencies, much

' more emphasis should be placed on abilities which do not consist of knowing
something (a fact, a method, an algorithm). Such minimal competenciles of
factual knowiedge are not very reliable and are subject to rapid Qhanée.
One could instead also ask for minimal cognitive competencies, which
guarantee intelligent and creative behavior in many different contexts.
What are, in this respect, minimal standards to be achieved by matheﬁatizal
training, and how can such achievements be tested? In other words, what is
needed besides the discussion of minimal competencies relative to certain
needs (there are no absolute minimal competencies!) is a discussion about
the ?stibié taxonomical cognitive structure of (minimal) competencies in
mathematics and about mathematics. It should also become much clearer what
has to be and can be the scale against which to measure minimality of ‘
competencies. Who defines minimality--the mathematicians, the didacticians,
the employers, the politicians? One should be more sensitive to this
problem! Also, definitions of minimal standards tend to result in i

inflexibility and rigidity of the teaching system.

for valuable discussions on'the subject matter of this paper.
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MINIMAL MATHEMATICAL COMPETENCIES IN BANGLADESH
5. M. Sharfuddin : .
Institute for Advancewent of Science and Technology Teaching

Dacca

Bangladesh came into being in 1971. 1In all developing countries like
Bangladesh, the impetus for reform in the contents of mathematics education
cormes from international movements which disseminate new points of view
through conferences and publications. Local professionals, who have the
opportunities to familiarize tl.amselves with the new trends and events
abroad, are prime factors for the establishment cof the same in their own
country. In curriculum changes at the secondary level, some resistarice
comes from the secondary teachers: however, this gradually fades away as
the teachers recognize their weaknesses, and the EGﬂEfﬂVEfSy:ié generally
not protracted. Resistance from students is almost nil, because they know
that the changes have been made under pressure and advice from university
teachers, and because they will be going on to higher study at the
university?(as it is ﬁag easy to get a job after secondary education).
Most of the parents never received secondary educatien as such, so changés

in currizulﬁm have little effect on them.

The importance of mathematics in the field of education has been fully
recognized In Bangladesh. Mathematics is compulsory for all disciplines up
to Secondary School Certificate level (grade I to grade X) and has been
made compulsory recently for all higher secondary (grades XI and XII)

science students. 1In Bangladesh, the same syllabus is followed in all

i
- dinstitutions. We feel that to be appropriate a curriculum must be within

the comprehension of pupils. Efforts to teach too much can end in
éractically nothing being learned. A balance between the capacity of the
children and the demands which saciéty will make on them has to be
maintainéd. A gyllabus that is appropriate has great value in building up
a balanced persomality.

Determining a uniform syllabus for the whole country was a very
difficult task, There was the danger that the uniform standard might be
determined by the lﬂéest_ This would lower the general standard. Equally
so, there was the danger that uniformity might be brought about by o
accepting the highest norm. This could be desirable for some, but it

[
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might create insuperable difficulties for others. Both of these
alrernatives would be harmful, and they would not be conducive to the
evolution of a balanced, progressive pattern. In determining the
suitability of a syllabus that is neither too heavy nor too light, the
curriculum committee of Bangladesh kept the needs of the average child in
mind. 1Im édvaﬁééd countries, the syllabuses are highiy flexible, so that
children of the same age have different programs--ome for brililanc,
another for average, and still another for retarded pupils. Such a system,
however, needs not only teachers of higher quality, but also teachers in
adequate numbers (besides, of course, the necessary classrooms). The
present resources of our country do not permit the implementation of such

a system. Therefore, we have to content ourselves with framing the
mathematics syllabus for the average child, taking due care that it
contains certain portions which only brilliant children can absorb. When
the condition of the country in respect to provision of teachers, classrooms,
and equipment permits, separate syllabuses for different categories of
children may be prepared and introduced simultaneously. However, this is
an expression of hope. There is ha;ﬁly'aﬁy chance of such é program beiﬂg;4
poésibie in the future. We hope that intelligent teachers will
particularly bear in mind the need% of brilliant children and take suitable
steps to see that such children make fapid progress and full use of their
talents. If suitable collections of books are available in classrooms and
schoel libraries; and if the teachers pay due attention to guiding children
in voluntary reading and writing,-a separate syllabus for brilliant
children will not be missed.

Our primary level begins at an averagé age of 5 years. A 5 year old,
boy cannot do more than what is wit@in the limits of his méturatian and
learning capacity. He therefore requires a program elastic enough tc allow
him to exercise initiative and learn to adapt himself to changing

-onditions. 1In grades I-V, we have introduced "elementary mathematics."

e

=

t deals, besides number, with simple spatial problems (e.g., concepts of

ize, shape, position, directionm, and areas of plane figures), which the

m

term "arithmetic" does not ordinarily include. The term "elementary
mathematics" has therefore been used, but it” should not be interpreted to
inelude algebra or formal geometry. We expect that the pupil must gain
sk%ll‘énd understanding in the fundamental processes of additionm,

1
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subtraction, multiplication, and division of whole numbELS, easy fractions,

and decimals (as are necessary in everyday 1ife). We alsn expect minimal

In preparing our mathematics curriculum, we attached importance to

those "basic skills" needed to go on to the next educational levels. Our
syllabus in mathematics from grade VI to grade X has been prepared keeping
this objective in view. Wé feel that mathematics is required for two
purposes—-first, for use in the every day life of the average citizen
("sur

or technician (' Jab preparation skills"). To meet these needs, two

rvival skills'"), and secondly, as a tool for the scientist, engineer, -

separate syllabuses have o been framed. Dne _consists of "geﬁeral

mathematics," which covers all that is likely to be required by a normal
citizen in his routine daily tasks. This has been made compulsory for
grade VI to grade X. The second syllabus, which we call "elective

mathematics," contains the basic mathematics needed by pupils who wish to

[v]

pecialize in science and technology or who wish to study the subjécta
because they have the necessary 1jtiﬁude!and 1iking, This syllabus is
therefore elective at the secondary level. The course content of general
mathematics is a modest one, appealing to actual experience rather than to
abstract pfinciples.r Algebfa, arithmetic, Euclid (éarts I-1V), graphs, "and
a little bit of trigonometry and coordinate .geometry are the main topics.

The so-called "solid geometry' course has been omitted.

Mathematics has now been made compulsory for all SCiEﬂEE students at

!the higher secondary level. The syllabuses have been prepared to meet the
entrance requirements for studying engingering, medicine, or mathematizé

at the University: the minimal competencies are determined by the
requirements of these different disciplines. Present conditions have not
permicfed us to provide different syllabuses for each of these disciplings!,
We have had to develop a single, ccmprehensiva one. Cansequently, we have
had to be satisfied with the basics.‘ As in all developing and develgped
ﬁguntries there is murmuring that our highe: secondary students do not
have sufficient pfeparation for University Hathamatics. However, in the

' present @i::umstanﬂés, with limited resources, we cannot think of an

3

alternative. v
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We have public éééﬁiﬂéﬁions at the end of grade V and also at the end
of grade X. These are organized by the Board of Intermediate and Secondary
Education. Nearly 50% of the questions are on basic concepts, so tlat
average students can get passing marks. The passing mark is 40% at
present. This is the only means by which we currently measure the -
students' achievement of minimal competencies. Scmé schools arrange
tutorial classes for incompetent students, and the students themselves also
arrange private tutoring.on their own. The latter practice is particularly
7 prevalent. . L !

In countries like ours, 'change in curriculum" and "change in
‘textbooks'" are synonymous. The curriculum is framed by the National
Curriculum Committee, and textbooks are produced by the Bangladesh School
Textbook Board (an dutonomous organization). A single textbook is followed
in all 'schools of Eangladeshi The authors, therefore, have.some
flexibility in translating the curriculum. This gives a check from going
too far in the contents. E

The mathematics curricula at the university level are framed by the

respective universities. They differ in subjects as well as in contents.

For the last two years, there has been ‘talk about "back to bésics"*s
which got its impetus at the 2nd National Conference of thEJBanglédesh
Mathematics Associlation. But in Bangladesh, this movement cannot gain
ground, as the contents of our mathematics curr.culum already Stfessabasig
skills. Our slogan .is "FORWARD TO BASICS."

£
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MINIMAL MATHEMATICAL COMPETENCIES 1IN BELCTUM
Mrs. C. Brus-elmans (University of Gent)

Dr. G. Henry (University of Liége)
Belgian National Research Coordinators for the Second IEA Mathematics Study

Introduction

The problem of idenzifyiﬁg minimal competencies i1s a relatively new
one in the Belgian school system, as it is in most European countries. Two

-main reasons may explain this phenomenon:

4] S 5 S S

~ In Lz2lgium, the concept of "curriculum” is a very recent concept.

A large majority of school or ministry administrators and of
teachers (probably more than 907%) ignores this concept. The
practice of these educators is therefore mainly guided by school
programs or by existing textbooks. The programs have been so far
considered as minimal stanéérds to be attainéé by the students.
‘Students able to pass exams based on the exézting schocl programs
are admitted into the next higher grade 1evel'and are oriented
towards different tracks. 1In fact, contents included in school
programs for academic subjects may be considered as basic skills.
There is, moreover, very little reference to mathematiéal life
skills or to mathematical job pr;farétign skills in!the scho 7
programs. | E

-Ahe concept of educational objectives is also a relatively recent
one in Belgium tespeeiaily in the French part). However, for
more than ten ygazsgAmugh effort has been devoted to 'studies
attempting to identify educational aBje¢tives ii both (French and
Flemish) Belgian sc:ho«:;l systems. ’ -

The movement towards ;dentifying'minimal competencies 1s therefore

exogenous to the schéél system itself. Ir most cases, it is‘tﬁé result ci

. the influence of American studies which have been disseminated throughout

ersity Institutes of Education. The movement 1is not s~ “ar
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1. Educational objectives. Much work has been done to define .

ohjectives for grades,l to 6.




In the French-speaking part of Belgium, lists of educational

jggt és have beengelaboratéd by educational fesearcher5~an§ diséaminated
by. the Ministry of Education and the University of Liage. EEForts have
been made too for %urveying student and: school achievemént by usinp these
lists. Sgores of Gppcrtunity to learn" aﬁd of "educational importance"
have Been obtained from randgm samplés of" mathematics teachars. An ifem
bank 15 being developed and will be avaliable in the near futurei These,
studies are not really "miﬂimal competency studies,' but this materlal will
snevertheless be available for further studies in this field.

In’the Flemish partvof the country, much effort 1s aigually_dévotéd to
the "re-definition™ of tﬁ%rgenéral objectives of the Primary Education for
providing equal appo;gunitiéé'f6i everyone. Within.these new éducatignall
objectives, prablems of individualization are important, aﬁd héﬂéa,
problems of minimal and diﬁierénﬁial objectives. For mathematlas, thé ,
Laboratory of Educational S:iences (Gent) has been invited as gonSultant by
the Curriculum Committee of Basic Education. Extensivelists of
cperational ijéétiﬁés have been elaborated (grade% 1 to 6) according to i

.the. taxonomy of De Block. Minimal and differential objectives have been

a,méﬁtianedg. _ : ) L , : )

" 2. Teacbing squen&es. Some rese;fch‘has been done in French

w

Belgium, at grade one, for. constructing: teaching sequénces in math ,t:c
Ihese sequences include.
- educati@pal objectives : } . B (
. — evaliation instruments

- ching.sﬁrategies.

-

pri@riﬁy ijectivgsg Ihe_méthodology is as follows:
- sélection of térmiﬁélngjéﬁtiVEE and analysis of mediating
objectives o
= gjstematic control of the achievement of these objectives
through formative tests | -

- remed;al prgﬂedures (for nan—mastery students) and enrichment

= aEEiVitiES~(fDr mastery students) .

This methadﬂlngy could avoid the eventuality that miﬁlmal commetenciles become

Educaﬁignal goals and maximal expaztatlons for parents, students, or teachers.
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Transition Between Primary Educatian and Seﬁandafy Education

=

- Many Educaticnal ministrators (at the Ministry level) are concerned

with cthe gulf Whiﬁh exists between primary schcol and secondary school

éd,'sfiﬂﬂ. :7 § e .

In the Flemish part of Eélgium, "minimal competencies" for the
. elementary school are reviewed in the first year of secondary education.
This focus is explicitly mentioned in the curriculum. Because of the ’
introduction in 1978 of the’ so-called "new math" within the curriculum of
primary education, the pfablam of the_ﬁransitioniiﬂ this field will be
fé%iéwed in the near‘futuréi - ‘

- For the Frenah part of Belgium, a primary school inspector -
(specializing in the field of mathematics) is in cha:ge of this- prablem.
Through a cooperative research pzoject with pfimary sch?al and secondary
school teachgrs, he is attempting to establish a common set of educational
objectives for both levels. These objectivés which are considered as
zasic skills, 5hou1d-bé mastereﬂ by the end of primary education. It 1s,

abjécﬁive as minimal ;ompetencies for constructing school prcgfams.

In another research activity funded by the Minist ry of

H'm

Education

Liége and school teachers of a local cammunity are attempting te reduce

school failure at the primary school level. In this project, they are
.trying'ta identify "basi¢ skills! for grades 3 to 6. They will undoubtedly
be céﬁffcntedfﬁéry soon by the acute problem of transition from primary to

secondary educatiégff

Secondary Education
1. Academic programs. "Academic programs'' refers to those tracks

which are desifned for preparing students for further studies (Higher
- Technical School, University, Teacher's College).

In mathematics, the school programs intend to provide the best -
preparation for these students who will be math-oriented students (i.e.,
- for students who apply to Institutes of Tﬁghnalagy or to Graduate Schools
of Mathematics o .d Physics). The whole program from grade 7 to grade 12 is
-'inééﬁdéd to meet the needs of Eh@sé séudéhts,wbé have to pass exams at the

bk, .
&
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end of grade 12 in order to enter the Institutes of Technology. In one:
gsenge, we can consider that the contents of the program correspond to the

/
basic skills which are required for these students.

For all other students (non-math-oriented), the school programs are
- developed by deleting contents from the math-oriented programs. ‘There 1s,

students. .

In both parts of Belgium, some efforts are made by Universities

‘ (Uﬂivé%sity of Mons, University of Gent, University of Leuvén) or by
Inspectors of the State and Catholic schools to define mathematical
objectives. Unfortunately, these efforts are not coordinated enough, and
much energy 1s often spent for few significant results. Moreover, this
operationalization of the educational objectives remains very formal. The
main purpose is to establish a hierarchy among objectives withau& changing
anything in the existing school programs. In some cases, there are
attempts to survey achievement; in other cases, howévﬁr, there is only an

identification of the objectives and no evaluation.

In the Flemish part of the country, new curricula had to be
constructed to keep pace with the introduction of the Renewad Secondary
Education (which is in line with tbé basic trend in the post-war '
development of school sys:Emsiin Western Europe towards the so-called
comprehensive schools). ' i\

At the University of Gent, trgméndbus effort has been made éé\
introduce, on a theoretical base,lﬁhé concept of "curriculum" and of
"minimal competencies" (defined as the "core curriculum" which applies for
all the pupils of a grade level, in every school track). Within this area,
research projects.were set up by the Ministry of Education within the
Laboratory of Educational Sciences (Gent). Behavioral objectives §or
mathematics (first year Renewed Secondary Education) were listed according
to the taxanoﬁ;éal model of Eé Block, and research was carried out to
reduce the gap between intended and!implemgnted curricula. Research data
was provided to the Curriculum Committee of the State Education to enable
them to list minimalréﬁd differential objectives. 8o far, however, a

fundamental scientific approach to curriculym innovation has not been

e,
" E f
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‘possible to:.a sufficient degree. The lack of infrastructure for curriculum

'development and implementation is becoming very obvious.

At the University of Leuven, curriculum development for Renewed

Secondary Education in Catholiec Schools used a ''social sclences project” as
the rather uniform schema of the curricula. They all contain the following
components: a global description of entering bEhaV%Ofs,)ObjéEtiVES of the
subject, content specifications, suggestions as to teacher models,
indicdtions related to evaluation, suggestions and sources for further
study and information. In the mathematics curricula of the Renewed
Secondary Education, a differentiation has been made between basic szifnts
(imperative for all pupils in a certain school year), and differential ,
liébjectivesaﬁwhich enable them to make differentiation according to

- the available time ‘

- the intellectual level of the pupils.

2. Technical and vocational education. An extensive project funded

jointly by the European Communities and the Belgian Ministries of Education
attempts- to build a system of certification by credits for students '

following technical or vocational tracks.

Within the French part of Belgium (UNICAP ﬁfgject), minimal
competencies have been identified by a group of méﬁhematics teachers under
the supervision of a mathematics inspector. - An educational researcher is
acting as a consultant to this group.

In a first step, the ‘project has analyzed the whole set of
mathematical abjécﬁiveg_pursued by the school programs. A hierarchical

model (tree-diagram) has been used.

In a seeaﬁa step, subsets afﬁthesé oﬁjeztives have been built which
are relevant for different grade levels. These subsets are also organized
according to differen; fields of mathematical education (arithmetic,
algebra,...). . It is worthwhile to note that three levels of minimal

competencies have been defined:

- life skills
- basic skills
- job preparation skills.
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Life skills (which are supposed to be mastered at grade 6-~-the end of
primary education) are considered as the most important ones. It is

expected that remedial procedures should be provided during grades 7 and 8 -

- for those students who do not show mastery on these skills.

Within ‘the IEA Second-Mathematics Study, documents of the IEA
International Curriculum Symposium (Osnabrilck, January; 1980) are actually
used iﬁ the Flemish part of Belgium, for focusing on problems of minimal
éompetencies with regard to life and basic skills. Within this area, the
"comparative'" dimension of these international studies can be of utmost
importance for further curriculum Research and Development within national

centers.

Conclusion |
_There is a slow but real movement towards a more sophistiéatedn

identification of educational objectives and towards the definition of

miﬁimal competencies in the field of mathematics. We can guess that this

domain of research will become more and more important in the near future.

So far, this movement is mainly restrained by'the lack of information
of the educational coﬁmunity and by the prevailing conception of the school
programs in Belgium. It is restrained also by the lack of

institutionalization.

It is worthwhile to note that the movement prinéipaily concerns the -
highest grades in primary education and the lowest gfa&es in secondary
education. This fact is probably tied to the problems encountered in
adjusting primary and secondary education; it is probably tied too to the

existence of remedial teaching programs in all Belgian Junior High Schools.
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. MINIMAL MATHEMATICAL COMPETENCIES IN BRAZIL
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e

M. S. Dantas _ ‘ : , :
Salvador, Bahia - .

In Brazil, there are no significant efforts tp identify minimal

levels of ma:hematical competence.

Many individual teachers in my cauntty'are very interested in this
subject; but, as of January, 1981, we have had no formal meeting to study
it. At the Fifth Inter-American Conferencé on Mathematical Educationm,
that took place in Campinas, Sfo Paulo, néthigé about minimal levels of

mathematical competence was ineluded.

Here, in Bahila, we have a lay group very interested in establishing

"basic skills" and in devising teaching strategies that ensure student

achievement of those skills. (For example, we have asked Qurselves what
geometric skills are éséential for mathematical education in thé Junior

High School. Spégifically; what kind of geometry? Euclidean geometry?

Affine geometry? Both?) Our group is trying to do something for this,

but our work is not official, and the success of our efforts is very

limited. =
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MINIMAL MATHEﬁAIiCAL COMPETENCIES IN BRITISH COLUMBIA, CANADA

Alan Taylor o

‘Learning Assessment Branch ' .
Ministry of Education

Richmond, British Columbia

Mathemdtics curriculum in British Columbia is prescribed centrally,
whereas implémentation and student eviluation is a joint réspansibility.at
provincial district, and school levels.  In the final analysis, howevet,
decisions related to determinatinﬁ of the competence levels of students

rest with classroom téachers! In order to assist them in this decision-
making role, direction and support services are provided at both district
and provincial levels.

S

IdEnEificatian of Basic Skills
To idéntify the skills and knowlédge which are generally accepted as . 1 2
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document 4n 1977 titled "Guide to the Core Curriculum." This document
lists the learning outcomes in mathematics, as well as other discipline
areas, which are considered essential and should be learned at a mastery

level by students. The aim of the core curriculum is to prgvidévail

students with the opportunity to develop their full potential as .
.individuals and as members of society. With this goal in mind, these
objectives encompass the basic, life, and job skills necessary for this

purpose. Specific learning outcomes which are identified in this document
“are referenced to courses, but they do not attempt to be course-
desctiptive* rather, they are dérived from different grade levels and

subject areas.

Evaluatinn of Student Perfﬂrmance

A provinceEwide agsessment gf mathematics is scheduled every four
years. Results are used to monitor student performance on these essential
skills, as well as on others which reflect overall objectives of the
~ mathematics program. In order to define satisfactorj.levels of performance
on stu denﬁ tests, and.then to judge the acceptability of the actual
prgviﬁcjal results in 1light of these standards, the Learning Assessment

Branch convenes provincial review panels (consisting of educators and
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informed members of the?pﬁbliz_ffﬂm thraughaut-the province). Student

& performance on individual items, and objectives tested by those items, is
judged on a scale of five, ranging from showing weakness to showing
strength. In iight of student performance on tests, as well as findings
from questi@nnaites, a series of recommendations aimed at each eduéatiﬂnal,

decision-making level is arrived at.

District data, iﬂ addition to previnéial results, are forwarded to
each school district during the next stageé of intarpretatiﬁn. A similar
iprnceduré is followed in which 1@:31 performance ratings and -
recommendations are arrived at. District reports are then forwarded to the

Learning Assessment Branch.

To provide follow-up, regional meetings between district
répreséntatives -and- the Learning Assessment Branch are held annually.

Recommendations and subséquent actions are reviewed at that time.

" Alds to Evaluation

- . To assist teachers in evaluation of students relative to their
achievement in specific courses, the Learning Asséssment Branah of the

Ministry of Education has develgped a series of achievement tests. The

weightings, which fEfléEE Expéeted student léarning Qutcﬂmes, as determined
. by a comnittee of Experienged teachers and described in tables of
specifications. . Test items are referenced to curriculum abjectives and
include a range of difficulty levels. Each test is accompanied by a manual
which contains provincial norms and instructions fgr_aéminis;ratiﬂn and

scoring, as well as instruction on the interpretation of results.

Interpretation of results includes judgements which are made to
identify standards of perfarmance. These standards relate to letter grade
equivalents which include the critical "pass-fail" cut-off. In this
manner, - teachérs are provided with direction on what is cunsidered '

“‘minimally satisfaetnry perfnrmancé on each specific test. To détermine
cut~-off scores, a repregentative panel of teachers assigns expected 'p"
valués at. each student performance category for every item. After
discussian and review!cf these assignmefits, cut-off scores are arrived at

Ehraugh summing the "p" values. Details of this procedure are outlined in

]
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‘a publication of the Learning Assessment Branch titled "Conmstruction and

Use of Classroom Tests." Teachers aré'caﬁtiaqedj however, that these
performance standards are relative tggthe specific test at hand and should

not Eé the sole getafmiﬁgr_af a student's standing.

Position of the Ministgg
at present, the Ministry does mot define minimal levels af . e

mathematical ccmpatence in terms of an external benchmark which must be
attained on a specific test. It dces, however, identify basic skills for
which a mastery level of performance is expected; and it provides’

instruménts whigh measure. student achievemént within a mathematics gﬂurse,

relative to a set gf performance standards. Provision of these resources
serves as a valuable aid to assist teachers in their assessment of student

performance.

=
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- H. Hawafd Russell

Ontario Inastitute for Studies in Education o : CL

: Torento, Dntarin

fi There are no forma} minimal competency testing prcgrams in operation AN
in, or planned for, Ontario as of late 1980. 1In fact, there are no
province-wide every-pupil testing programs in any subject at any gréde
level, nor has there bééﬁ'any Suéh testing program since the 1967 demise of

the provincial examinations for grade thirteen students. There has been

"much concern in the province about thé-apparént loss of accguntabilityx B

which resulted from the termination of provincial examinations, and there

- has been .continuing pressure to introduce minimal competency tests or to

reinstate some type gf‘manitafing systémi The fact thatithe Secondary/
Postsecandary Interface Study cgnducté& in 1976 showed no loss in student
pérfafmanee in mathematics following 1?68 may account in part for the
seemingly unique status of Ontario on’ the issue df‘pravin:e=widg testing
(Russell, 1977). S " -

¥

In spite of Ontarie's decision to abandon province-wide every-pupil
testing, the pfbvince is trgi; a part of the same world that haS\cal%eé for -
attentiocn to the problems of the poorly fducated student. Indeed, there
has been political pressure, professional pressure, and societal pressure
on this point and on the more general point that standards seem to be
fallingg .By 1976, these forces combiqed to persuade the Hiniste; of
Education to establish a Task Force to identify ‘the kind of.province-wide
testing program that Ontario should aéapﬁ.iﬁ&ﬁ;er 18 months of study,'the

- task group reported to the Government and to the public that most of the

_testing programs they were able to observe in other countries were not
really salutions to Ontario's prablems; In fact, such testing programs
were not uniformly well receivéd by teacherg and politicians in the
jurisdictions where they werg in place. ‘The resulting report (1977)
recommended an app:ﬂath to .provincial testing which wauld Emplay ananymaus . 5{
sampling strategies, similar to those found in the Ngtianal Assegsment of - ;
Educational Progress (in the United Statesj and in some item banking - s

GPEfEtiOﬁSr Furthermore, the report ‘recommended against every-pupil = - B

surveys, which could lead to comparisons among teachéfs and schools. As a o




—44=

o cnnSEquencéraf'Ehis report and other factors, both ananymiﬁyvanﬂ sampling
ot have been bullt into the province's biugpgint for meeting some of the
accountability demands of so¢iet§. The new plan is called the Ontario
AageaiFent Instrumént Poel -(0OAIP), and it was initiated im 1978 with the ~
development phase, which focused on creating assessment instruments or test
items diregtly related to the government-produced curriculum guidell&és.
The first instruments are now openly available to classroom teachers for ;
their own use in their own classtogmsgi Also, the provincial gevernment and
L muniéipai governments are free to use the_instrumenﬁs_in sample surveys
. which ensure Ehac al; individuals ingglveaxremain-anonymoﬁs.

. "+ It is true that many of the items or instruments in the OAIP for
mathematics are indistinguishable ffom items on minimal gbmpEtEﬁcy tests,
The differences arise in what is done with the studént responses to the 2
itema. In the case cf minimal competency tests, the fesponses of
individual students which are correct are aggregated for each student, and
the resultiﬁé student écofe is seen to be either above or below the
defined cut-off level. In thé case of the Ontario Pool, the student

\, tesponses which are :arfect are aggregated for each item and then converted
‘ - \to a "p" value (Qf a part%gn of students trying an item who get it right).
Thus, Ontario ;g adding up the colummns (items), rather than across the rowvs
“iéﬁgdents); inrthE'student response ma;fix. The Ontario data therefore
focﬁ5g5~gn program monitoring, rather than on people monitéring- The "
Dnt§ri§ scheme is quite different from most currently popular
accountability schemes, but it is really not all that novel when it is

considered feature by featurei

w

The Dntaria plan, as it is presently ived, does not specify

passing standards for individuals or far graups., It does, however, result

in-the provision of useful data-—namély, the proportian of students in a

givén grade who are taught a particular topie, and the proportion of

successful students (in both tutored and untutored grgups) __What -is- to‘Eé
-done as a consequence of low pr@partions-nf successful students 1is a )
programming prablem which is to, be resolved, if possible, by the person(s)
- - responsibLa for the program. . The definition of what constitutes a "low"
i ptopartigﬁlis also the responsibility of these éame persons, who should
 know what the pfogfam purposes are in terms of both paf;iéipatiﬂﬂ rates and

o
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success rates of students. Programming changes which-are introduced as a
~ result of the above type of data should lead -to general increases in the
product of educatipon, but they do not fc:u§;5pezifigaliy on problems

related to individugls.

The task of identifying individual students who nged more than the
teacher. Furthérmareg the féspoﬁsibilizybfcr ‘providing such attention is
also in the hands of the classroom gﬁachér;: The task of identifying -
teachers who need specia* attention 1is heyond the Séﬂpe of the OAIP
purposes, snd that therefore remains, the responsibility of a supervisor
(who must use other data to determine the nature and extent of any problem).
Hence, the Ontario scheme does not provide tie kind of individual student
and teacher accountability which seem to be important features of most

minimal competency testing prcgfams._ﬁg

J

The OAIP operates across a number of gubjéct areas, and tha rationale
is the same for all. However, in the mathematics domain, there are some
special ingredients in Ontario. The OAIP matﬁémati:s pcolr;as developed by. -
-the EEEEEDIéE'pféfEEEOIEEWhO built a computer assisted instruction (CAI)
remedial program, in pafallél with the OAIP. %hey follawed the same
pracedu:es which they had used successfully in the development of a
remédial CAI mathematics program for freshman college students. Their

pragfam was needed-because Ontario’ 5 freshman college students havé ‘had

varying amounts of instructiaﬁ in secondary school mathematics; hﬂwevar, in

5L

some college courses, a rather complete set of mathematics skills is

requlired as a prerequiéiﬁé (Gershman & Sakamoto, 1980).

- The pnténtial steering effe ts f _testing programs such as OAIP and

minimal scmpetency:%gsts 18 an issue which has gaused-some concern among
___——Ontario educatarg who wish to preserve both breadth and diversity.in
programs. The Province is populated densely along the shores of the Great
Lakes and sparsely in the nofth. Diversity in interests ‘and needs is
accepted as a fact of life here, and this is féflEEtEd in the ‘official
curriculum guidelines through. nptions which can be EElEEtéd into the school
program OT omittéd, depending on the needs and wishes of the communities
concerned. It is an important requirement, then, of any testing program in

Ontario, that this officially endorsed diversity be preserved, if not




. students in critical .topic domains.
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fostered. The claim that province-wide tegés tend to collapse the school
programs around a) nafraw band of objectives has been voiced many times in
Ontario, and the evidence available to support' the claim seems especially -
Eonvincing to aducators. The arguments focus on public or widely known
campariséns of teachers or schools based on test results of students}-émd
the impact such comparisons have on teachers' allocation of time to topics
known to be (or presumed to be) on the test. ThéiaAIP plan is to avgid the
use of student performance data in such tamparisgns and to ensure that
individuals surveyed in data-gathering activitiés are not identifiable.
Fhe anonymity policy thus removes the pressure to inflate scores, and,
althaugh it reduces the number of functions which can be performed with the
data, it nevertheless preserves the freedoms tha various diverse groups are
expected to enjgy'as they select program topics Eﬁ the basis of local
community needs rather than on the more general needs of the larger
provincial community. } ‘ - S L

, :

_The goals of. the Ontario mathematfes programs are. Sét out in official

- guidelines which apply to the entire Province. The paal items and

__”instruments whigh reflect the guideline goals cover more content than any

one teacher can cover, and hence the guideline requirement that teachers

have some freedom of choice among the guals gxpressed is almost

automatically fulfilled. The goals, and the pool, have a steering affect,

but - that effect seems to be nothing more than what was intended by the

- authors of the guidelines. As pool data becomes avgilable from the .’

pmvineiai,surveysi there will be new opportunities for Ontario educators
to debate what is in our programs and wha%t is out, as well as how well the
students learn what is in.

It would be misleading to suggest that the current Ontario plan is a

_salutiéﬂ to the minimal competency problem. It may: be a -solution to some

of the continuing problems related to minimal competency, Hopefully, it
will become a solution in time to the mast saerious programming problems.
As Buch, it will leaa to further deliberatians abgut what it is that

students really need to leafn, how many of them need to 1éarn which things,

and what are the best ways of improving the proportions of successful-

=
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MINIMAL MATHEMATICAL COMPETENCIES IN.CHILEl

Fidel L. Otelza

Pierina Zanocco
Centro de Investigacién y Desarrollo de la Educacibn
Santlago.

What has been done with regard to thé determination of minimal
mathematical competencies in Chile? Which programs utilize this approach?
) —
What impact has it had on the teaching of mathematics? This report

summarizes the results of a brief investigation of this topic:; it indicates

‘which programs these were; it characterizes the actual nature of these

B

programs and proposés gome actions which can be recommended in the light

of cheglnfcfmatiﬁn obtained.

sThe educational system in Chile coﬁsists of eight years of basic
education (educacidén obligatoria) and four years of secondary education
(educacién media). It can be qﬁéiifiéd as Eeiﬁg centralized, in the sense
that it poses national plans and prbgrams and that the coordination is in
the charge of the Minister of Education. This characteristic is important

in examining the impact 'of an innovation. - At the present time, the system

-is E&p rie ncing a profound transfarmation in administrative technique,

“~riginal version appears in Appendix A. -

which affects, specifically,- 1EE ‘¢entralized charagter The mentioned

reform tends to leave in the hands of munlcipal power the coordination

of the educatlonal Subsystems. .The reform implies, in the same way, the

decenitaligatiﬂn of the curricular decisions and of educational evaluation.
\

‘It 1s in this system, and within this context, that you have to read the

following conclusions about minimal competency programs in mathematics.

Minimal Competency Progfsms in Chile

As a consequence of consultation with educational leaders and with the

‘centers for mathematical education in Chile, it’ is possible to conclude:

!Kl_ In the last few years, there has been a small group of experiences
tending to define minimal mathematical competencies; the consultation
produced a total of four programs of this nature (see the accompanying

chart).

leanslatéd from the Spanish by Robert J. Riehs and Diegc Bigas. The

% J"[
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Minimal Competency Programs in Chile

"Innovacifn en

la Ensefianza
MatemiAtiea.

Segundo Ciclo

Basgico''*

"Matematica
Bisica para
Adultos'#*

"Experimentation
en Educacidn
Matematica''*

"Programa de
Capacitacion
Ocupacional
Basica''*

Authors:

Pierina Zanocco
Marta Riveros

Hilda Genni

Fidel Oteiza
Patricio Montero
G. Pischedda
Pierina Zanocco
and others

Teodoro Jarufe
M. A. Luque
Plerre Maret
Julio Crellana
and others

Irigoin
Valdivieso
Ponce
Avilés
Cepeda

Supperting

Pontificia
Universidad
Catdlica de
Chile. Sede
Santiago

Centro de
Investigacidn y
desarrollo de
la Educacién

Centro de Per-
feccionamiento.
Universidad de
Chile.
Universidad
Catdlica de
Valparaiso.
Embajada de
Francia.

Nacional de
Capacitacidén

Dates 1979, 1980 1976, 1980 1977, 1978, 1979|1976, 1980

Educationall
Level:

5th to 8th
year of
Educacion
Basica

1st, 2nd, and
3rd level of
Educacion
Basica

Secondary
Education

1st, 2nd, and

3rd level of
Educacion
Basica

Student Nifios Sistema Adultos Sistema|Sistema Formal |Adultos
Population: Formal Formal e '
Industrias

Emphasized
Criteria:

Basic Skills

Life Skills,
Job-preparation

‘|{Basic Skills

Job-preparation

Skills

Conte .ts:

Matemédtica
5% a 8°
Basico

Matematica
Cielo Basico
Completo

Matematica
7° y 8° Basico
1° y 2° E. M.

Matemitica
Ciclo Basico
Completo

Evaluation:

Diagnostica,
Formativa,
Sumativa

Dlagnostica,
Formativa,
Sumativa

Formativa y
Sumativa

Formativa vy
Sumativa

Initiative:

Personal

Personal

Institutions

Institution

Remediation

Hojas de
Trabajo

Mbédulos con
egtrateglas
alternativas

addresses listed in Appendix A.

*Ca%ﬁespcndence to the authors mentioned above can be sent to the
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2. These experiences had a limited scope, their impact being more

technical than massive. So, for example, they have influenced the programs

for teacher education and the technology for the production of educational

material.

'3, The experiences identified through these consultations can be
qualified as cautious; as for the techniques utilized, it would be in the
determination of necessary skills and also in the production or validation

of the average instructions for which they provided a basis.

4. The four experiences identified did not limit themselves to
determining minimal standards. They actually provided a basis for
‘teaching, supported by instructional material. (In one of the courses of
study, there was generated a complete modular system for the basic

education of adults.)

M\

The initiative was principally from investigators; only in one
case did the initiative have its origin in the system of formal education.
6. The two efforts with the greatest span were employed for the
education of adults, with the specific instruction depending on Eheir

individual capabilities.

7. 1In the two programs designed for children, the fundamental
criteria used for thelr selection were in the area of basic skills; in the
two programs for adults, job-preparation skills were emphasized.

8. The educational levels in which the difficulty was realized
correésponded to elementary education (gfades 1-8).

9. The resulting instructional programs utilized criterion-referenced
evaluation, and their administration was consistent with the principles of

learning for mastery.

Dthar Educational Programs

The process of anmalyzing the experiments referred tn, and the personal
participation of the authors in the development of some of t.hemg have
resulted in_the omission of some educational programs, which might
profitably be synthesized in this section. '

The detérmination of necessary skills should be re-examined. Thelr

value is unquestionable, but the instruments and the procedures should be

ﬁ«h
oy



revised. It follows that:

- The procedures utilized should take into account the community and
all of the aspects of life which can determine the necessity of
various skills. 7

- The processes for determining necessary skills should be permanent
and should therefore accompany any curricular development and play

a part in any program implementation.

The experience showed the value of mathematics, applied as an
instrument of community development; as such, it should be offered as it is
needed, and it should be more accessible to settlers and rural folk. In
this sense, it is possible to re-examine the social value of the basic

learning, for the purpose of putting it into the service of both perso

\»—a

“and community development.
The pfogfaés analyzed show the incalculable value of the educational
format that they affirm: »
- Self-directed learning,
- Formative evaluation frequently during the learning process, '
- Use of remedial alternatives or the provision for attaining mastery
of what is learned, and
- The existence of material for valid tgaching that will provide the
pre-conditions for learning.
Finally, it is important to point out that the mathematical programs

analyzed show the importance of fofmulating a system of learning which is

a suitable component of an over-all system of economic and social

development. . \

Recommended Policies

In the light of the previous analysis, it is suggested that:

1. The results of these efforts should be evaluated. i

2. The results of these experiences should be communicated to others,
and the results of such experiences should be exchanged with other
nations. (The results of this paper were gathered in 1980 at a
seminar in Chile.) E

3. Greater coverage should be given to the existing programs, both in
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terms of the diffusion of techniques and in terms of applying
them. ‘

Certain options should be pushed--those tending to create a
consciousness of the necessity to have these programs (with or
without minimum standards).

The political environment should be adapted to the transformation
that is being experienced in the Chilean educational system.
These programs should be coordinated with programs for social and

community development.

‘*’{j
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MINIMAL MATHEMATICAL COMPETENCIES IN ENGLAND AND WALES

D. J. Dawson

Department of Education and Science
Elizabeth House

London

Strictly speaking, there are no minimal competency programs in England
and Wales., Although there have been and are pressures in that direction,
these should be interpreted in the context of a decentralized system of
education, administered by more than a hundred local education authorities
(LEA's). 1In this system, control of the curriculum rests largely with the
LEA's and the schools themselves, and examinations are in the hands of 8
autonomous bodies for the General Certificate of Education and 13 such
bodies for the Certificate of Secondary Education. There are no prescribed
opinion in England and Wales which would QUesticn their value. However, a-
government committee of iﬁquity (the Cockroft Committee) is looking at the
teaching of mathematics in primary and secondary schools with particular
regard to the mathematics required in fufther and higher education, in
employment, and in adult life generally. bTth committee is due to report
in 1981. '

‘There are pressured to establish "basic skills," "life skills,” and
"job-preparation skills." These pressures are rooted in a widespread
belief that standafds have dropped or that skills in mathematics have
become less relevant to the needs of the outside world—;particuiarly as a
consequence of the introduction of "New Math" in the 1960's (although one
should add that similar zsmplaiﬂtsvhavE been heard for at least the last
hundred years). The Royal Society's Working Party into school mathematics .
in relation to craft and technici&n apprentices in the engineering industry
(1976), for example, noted a mismatch between the needs of industry and
}-many of the CSE and GCE O level syllébusasi Also, the study entitled
"Standardé of Numeracy and Literacy in Wales," published by the
Confederation of British Industries in 1977, was mainly an attack on
standards achleved in schools. However, though some of the work done in
this area attempted to define the mathematics thought to be needed for

particular purposes, informed opinion tends to see the pf@Elem as how best

E
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to improve current standards of performance, and to see this as a rather
more complex matter than listing things which pupils (or teachers) should
achieve. '

In an attempt to improve on the present state of knowledge in this
field, the Assessment of Performance Unit (APU) was set up in 1975, within
the Department of Education and Science, to provide information about the
general levels of performance of children and young people at school and
how these change over the years. The APU has since carried out three

surveys

of the performance in mathematiés of 11 year-'olds and 15 year olds.
It should be stressed, however, that the APU is concerned with what
children can do rdther than what thay.ggghg;ta be able to do, and that far
from creating levels of minimal competency the APU is at pains to minimize
the "backwash" effect of its work on the schools. Of more direct relevance
to the subject ‘of minimal competencies is the work of the Shell Centre for
Mathematical Education, Nottingham University, which has sponsored research
and conferences on the mathematical needs QfUSghﬂol leavers Eﬁtéfing.
employment. The Shell Centre has also developed the SLAPONS (School
Leaver's Attainment Profile of Numerical Skills) test for school leavers
entering industry--a test which is already in a usable form. 'As its name
suggests, this is a prbfile ﬁést rather than a pass/fail test; tﬁérefgre,

the question of establishing passing criteria does not arise.

As resp@nsiﬁiiity for edgéatign lies with more than 100 local
eduéation authorities, each is likely to tackle ths p:oblem of low
competence in its own way. Although some form of tescing is used in over
SDzbaf the LEA's, very few of them at present use iLes:s systematically to
diagnose learning difficulties in mathematics and to :1locate resources to
schools for-remedial action--nor indeed is there any clear evidence that

administrative action of this kind would produce the desired results.

With so little done in the fieldigf minimal competence goals or tests
in England and Wales, it would be-fair to assume that the impact on course
.content or teaching styleé is negligible. Other external factors, notably
pttii~ examinations, have had>a far greater effect on the teég;fng of
mathematics. In the view of some obeervers (including Her Hajésty'SQé

. Inspectorate), public examinations, while having certain beneficial effects

i
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in setting standards, carry attendan*~ risks (notably reinforcing tendencies
towards a narrowly didactical approach with emphasis on the repetitive
practice of isolated skills divorced from application and illustration).
Although the GCE O level and CSE examinations are, between them, designed

for the top 60%Z of the ability range at 16+ (and therefore cover much more
tﬁan minimal competency), ome result of raising the school leaving age from
15 to 16 has been that perhaps’SD% (and, in some areas, more) of the pupill
of this age are on courses leading to a C5E or GCE mathematics examination.
For most peéple at 16, the main educational goals are  the passing of
public examinations; so, it could be said that, generally, the standards
set are considerably higher than yiniﬁal competency. The work of the i
lowest 10-307 of the ability fangé-(dépending on the school) iS-meE at a
"minimal competency" level; but, in a decentralized system, the programs

and .goals are decided by individual schools and are likely to vary greatly.
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HINIHAL MATHEMATICAL COMPETENCIES IN FINLANDE

Prompted by the general concern about raising the level of sch@al:
performance, and influenced by the discussion on minimal competencies,
extensive work has recently been done in Finland by the National Board of
Schools to define the ''basic material" in thermathematics, foreign
languages, and native language programs in the comprehensive school
attended by all children from ag 7 to age 16. This work is in response to
an urgent practical demand from teachers of all levels. - The involvement of

the teachers is illustrated by the fact that more ﬁhaﬂ half of the members

mathematics were c¢lassroom taazhégs. A draft of the ggide was also dent to

several crgénisatiﬂns in Finland, including the National Union of Teachers

The_wcrk was based on- the frsllowing principles:

I

- = Certain aims that give a basic for further education are set for
the whole age group. ”

~ The basic material leads to the attainment of these aims and is
taught to the entire age group.

- Every e ort is made to lead as many pupils as possible to a
spécifiedvlevel of achievement with respect to the basic

material.

"Why Basic Material?

The main practical significance of the work described is to furnish
teachers with a guide for planning and emphasizing appropfiate areas of
their teaching. The need for this type of guide arises partly from the
fact that the modernized méthematics program of 1970 has proved too vague
and has - ven rise to the use of widely differing textbook mate:igisa

Selecting topics to be emphasized from this wealth of material has proved

zThis is an updated verslanyuf a paper prepared in August, 1977, and
submitted to the International Study Group on Minimal Competencies in

‘EEhEmEEiCS. ) i
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especially difficult for the non-specialized teachers éngfadgs -6,
eaching pur: ‘15 aged 7-13.  Specialized Eééchers of grades 7-9, teaching

pupils aged 13-16, have also complained about prablems caused by the ne wf

program and textbooks. The work of secondary sch@al teachers of grades

10-12 will also be more clearcut when they can rely on practically all of

the pupilé having a solid common core in the basic material.

Evaluation

No national testing program to control the achievement of the basic
aims has so far been planned. It is felt that organizing such a testing
program would be a task of great respaﬁsibility and cost; and it could have
harmful side effects, such asjditeéting teachers to concentrate oo heavily
on teaching only the basic material which, after all, is at a relatively
low level of achievement. The shortcomings of testing programs were also
pointed out in the NACOME report. The task of evaluating the attainment of

the aims thus rests primarily on the individual teachers.

Scope and Sequence

The basic material has been grouped under several general héadings}
For grades 1-6, EhESE headings are number concept, addition, subtraction,
multiplication, division, functions, equations and inequalities, geometry,
aﬁpligaﬁians, and statistiecs. For grades 7-9, the hea@iﬂgs are number
concept, algebra, functions, equations and inequalities, geometry, applied
mathematics, and statistics and probability. ‘

Our term 'basic material" is somewhat more encompassing than what is

’1& understood by "minimal competencies." The basic material should
be teachable to all students (practically) and should suffice as a basis
for study at the high school (gymnasium) level and in the trade schools,

The material is organiged for teachers in two ways. First, there are

lists of topics to be mastered by all of the pupils at the end of the

to measure the dégfee to ﬁhich the basic material ha& been msstéfed, seem
to indicate that, at present, about 607 of the students master it to a
saiigfactcry'degree, ‘When considering sueh results, however, one must
bear- In mind that only the very newest textbqoks have been written taking
the basic material guide into consideration. -
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n , ; , & . L . .
second, fourth, sixth, and ninth grades respectively. This information’is
followed by m.re detailed methodological advice, as well as suggestions for
additional material for pupils who master the basic material in less time

than others. It might be pcintéd out that most textbooks contain an

abundance of such additional material.

The guide alsc contains a sequence chart that enables the .teacher to

see at 'a glance what has been taught, as well as what will be taught later.

The basic aims and basic material are not explicitly deduced from -

general cognitive aims. There has been some discussion as to whether the
basic aims should be stated in behavioral terms of the form "The student
should be able“to...." Lists of skills of this t:pe tend td?Bquuité
forbidding tc the average teacher-reader, howaver so the method of
pfesenting the basic aims by means of the material associated with them was
chosen. 1 ' ‘
As to general mathematical alms, the impartamce of fostering abilities
of typés of ordering,
estimatinn, prablem solving, and creativity is stressed. In Qonneétign
with these abilities, such mathematical skills as calculation with numbers
and algebraic symbols, handling equations, basic geometry, interpreting

and graphing functions, etc. are evidently quite central.

In drawing up the basic material, use was made of result$ of the work
on harmonizing the mathematics programs in Sweden, Norway, jenmafk;
Iceland, and Finland. This work has been sponsored by the Northern

Secretariat for Cultural Cooperation. Extensive use was also made of

Finnish investigations and practical experience.

Future Plans

At Ehiﬁ'gtage, the basic®material 1is, to a large‘exteﬁt, based on
practical experience instead ~f on authoritative and detalled analysis of
the aims of wWathematical education. A thorough theoretical analysis of

e — - - . T, a4

=
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In 1559 it was decided that some minor fevisiéﬁs in the contents of
the basic material should be made and that the lists of topics should be
given for all grades from 1 through 9.
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data for such an analysis. ' 5

The reactions lassroom teachers after four years of having the

H

(] c
basic material available have been quite favorable. It seems, howeve

2

that in order to have a really wide impact on teaching practice,

mathematics textbooks should be edited anew, so that the basic material is

clearly brought out in the text.

It is felt that a central aim of teaching mathematics in school is

to assure a sufficient level of mathematical literacy for all students

-

without early discrimination between those who have barely mastered
minimal competencies necessary for survival énd those eligible for
secondary education. That should also be kept in mind when discussing
minimal competencies. The approach described above sets forth one way to
attack the problem of minimal competencies, from the point of view of

curriculum development and teaching ptagti:a;:

k]
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MINIMAL HATHEHATICAL COMPETENCIES IN THF FEDERAL REPUBLIC OF GERMANY (FRG)

Bernhard Andelfinger:
Bezirksseminar MHnchengladbach
D-405Q M8nchengladbach

Efforts

Disappointment over the inefficiency of the '"new math" and low
numerical, algebraic, and geometric competencies of many pupils in FRG put
in motion the discussion about educational go~1s and mathematical

competencies. This discussion has rnot focused on '"minimal" mathematical

competencies, but on usaful " "necessary," "

= t on "useful," '"necesss worthy'. competencies. A
mixture of basic skills, life skills, aqsﬂégb pfepa:aticn skills -under the
heading of "mathematische Allgemeinbilduﬂg" (this is a non-translatable
German term) is being established. Let us call this pursued set of goals,

contents, and educational background '"mathematical standard competencies."

'There are efforts to define two lavels of mathematical standard
competencie '
- Level 1 for all pupils leavirg school after 10th grade (at the
age ‘of 16):‘arithmétic, ratios, algebra, fﬁnctiensj and
geometry.
.— Level 2 for all pupils leaving school after lBth‘gfade with

Abitur/university entrance (at the a age of 19/20): Level 1 + i

calculus.

I

) For both levels, there is also a trend to add statistical and algorithmical

contents.

Pressures

Nearly all groups of the society imfMience t the discussion about
mathematical standard competencies. Policy makers are divided into two -
groups:

- a) The first gfbup is interested mainly in unifying the essentials
of level 1 for all types of schools in the German school-system;
and, within the set of standard competenciles, they emphasize life
skills and job preparation skills.

- b) The second group tries to raise various Levels 1 and especially
keep Level 2 on a high standard. This group is focusing oun the

b

aspects of "Allgemeinbildung."

0 ’ Lo
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. All educational decisions in the FR7 are compromises between these two .

views, a fact which results from the federal structure of Western Germany.

A couple of years ago, university teachers of mathematics and
mathematicians in industry published a catalogue of competencies for
Level 2, This catalogue was called too big, not realistic, by others in
university and in industry. Realityrin schools often differs from the
ideas of policy makers, university teachers, and industry managers. The
efficiency of current mathematical teaching and learning ié lower than the
standard levels mentioned above.. Therefore, many teachers wish to reduce
and to simplify contents and goals. : ’
" After having left school,>the members of the non-professional society

onsider mathematics as a very, very difficult topic--rather useless for

- their own daily life, but, nevertheless, necessary.for their own children:

ERIC

Aruitoxt provided by Eic:

x

Most teachers of didéaﬁi;s follow the international trend and wish to

;raﬁlamasolving and on applications of mathematics to the real world.
Parallel to this, more and more teachers of didactics try to find out
conditions for better cognitional development of pupils in mathematics.
‘They compare results of empirical research on learning and teaching

mathematics with goals and contents found in the standard levels.

trend to make those standard levels more realistic, more minimal, and more

"life-worth. waevgr, this trend has not yet been very successful.

Testing

Level 1 competencies are tested by vocational organizations, when
pupils change from school to industrial jobs. Level 2 competencies are
tested by schools, not by gniversitiesi Only some universities make tests

(e.g., for students of medicine).

_ External tests are primarily inteiligence tests. They do not test
cdoherent mathematical competenciles. Testing 1in school is curricular
testing of toples current in actual ‘teaching.

Teétiﬁg of schools 1ls not emphasized, except for the comparison of

school-systems--not for 'the q§velapment of realistic standards.
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The FRG does not participate in the current IEA study. On the whole,
testing efforts in this country are not yat'efficient and -are not yet

designed to'evaluate minimal campeteﬂcies (nor have these competencies been
developed). But the results of external schoal testing have shown the gap
between the possibilities of school mathematics 'and the goals of outside-

school-groups.

Remediation - - : _ s

Lqul,l, "All comprehensive schools have established remediation
programs for incompetent: students, but anly a few other schéals have done
s0. ‘EDE about 50% of the members of remediation groups, the work 1s
successful. f%a ofhers feméin on a low level. An increase in remediation
ifograms is avoided because of the high castsi-the expenditure of time -and

- energy, and the prejudices of many ‘teachers.

Level 2. Some universities have éstablished-mathématical pre-courses

for students of mathematics, science, medicine, aﬂd'écgﬁomics?

Impact : | : . .
. Ther re i3 an incréasing feeling of teaahérs and society for the gap

beﬁween expectations and reality. Information coming out from the teaching
and learning of mathematics implies that, as a matter of fact, the goals in

" reach are much lower than they "should" be. This feeling might be the

in the néar future. So far, hcw,éveri in the FRG at least, this fééliﬂg has

not yet taken the definite shape of a catalogue of mathematical

competencies. -
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MINIMAL MATHEMATICAL COMPETENCIES IN HONG KONG

M. A.\Brimer _
School of Education
University of Hong Kong

In Hong Kong, there is not and has never been to my knowledge a

minimal competency program or movement in mathematics.

Itﬁwguld be difficult to see what suppoft Sucﬁ a movement would
aéﬁieveethé. ‘Mathematics education here is primarily concerned with the
a_hievement of excellence! There is;little evidence that there has been
- any fall in "hational" standards of achievement that would have prgmptéd a
concern for minimal standards. There have been regular surveys over the-
past twelve years which bear this out, despite high immigration and 100%

enrollment at the first level.

In f%ctg one of the reasons for our joining the IEA Second Hathematics
Study was to bring home to our teachers the absurdity of maintaiﬂimg.the
. extremely high standards that we do. This is aghiéﬁéd in part at the
expense of other -subjects in the curriculum. It may be attributable in
some measure to the difficult bi-lingual situations of the medium of '
instruction which lends to Mathematics a greater value as a language free

from ambiguity.



MINIMAL MATHEMATICAL COMPETENCIES IN IRELAND

E. E. Oldham
School of Education
Trinity College
Dublin N

Interest in minimal mathematical competence has been growing in
Ireland throughout the last decade. While, at present, there is no formal
.Eatipﬁal pfﬁgram‘dealing speg;ally with minimal standards, it is possible
that the next few years will seeraither the development of such programs

or the emergence of a-"minimal EDmpétEnCé‘ romponent in the ordinary
national examlnations In this paper, the present situation and the
p@ssible devalﬁpments are explained as followa. First, a brief description

is given of the Irish examination system, and its effect on the cyrrent

view af minimal competence is considered. The discussiéﬁ is then broadened -

to 1nr1ude the curricular raforms of the last twenty vyears, and, in
particular, to indicate teazhers growing involvement in them. Next,
various projects or movements which have relevance to minimal campetenca
are described; and the paper concludes with some bfief observations on

possible future trends.

The present situation. cannot bé understood without considering the
examination s}stem. School examirfations in Ireland are centrally
controlled; courses are prescribed, and the main examinations are
conducted, by;tha Government's Department of Education. There is no

FFicial test at the primary level, the former Primary Certificate having

been abolished--one of the many r reforms of the 1960's. At the second

level, however, there are three main examinations: the‘Dgy,Vacationgl
Certificate (taken after two or three years of the junior cycle), the

Intermediate Certificate (which follows a junior cycle course of three or

four years' duration), and the Leaviquﬁertificaze (taken at the ‘end of a

two-year senior cycle). Some 80% of junior cycle students sit for the
Intermediate Certificate, and almost all of them take one of the two
mathematlcs courses ("Lower' and "Higher') that are offered. The Day
Vocational Certificate, or "Group Certificate” Cas it is usually called),
i{s taken by smaller numbers, and typically by waaker aﬁudenﬁs, some use 1t

as a terminal examination, while others go on to take the Intermediate

El
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Certificaté the following year. More than 50% of the entire age group
proceed to the Leaving Certifiaate, and, of these, over 90% sit for one
of the two examinations ("Dfdinaty" and "Higher") in mathematics, Thus,
altogether, it can be seen that around 90% of the second-=level school
pppulatipﬁ follow an examination course in mathematics, and sit for a
national examination at thé-éﬁd @fFit_ v -

;As_a result, miﬁimal competence at the second level has tended to be
assoclated with performance in national examinations. Minimal standards
can therefore be identified at two levels: at the end of the juniér cycle
(when studenﬁsrafe aged 15+), and at the end of the senior cycle (when
students are aged 17+). The respective standards are a pass in the
Intermediate Certificate or the Group Certificate, in the first case, and
a satisfactory grade in the Leaving Certificate, in the second. (The
Intermediate Certificate program issued by tﬁe Department of Education is
set out in a-way that suggests what should be covered at' 13+ and at la4+,
but there are no national tests or agreed standards at these levels.)
However, such a definition of minimal competencies leads to problems. For
example, a pass or satisfactory grade does not defiﬁe uniquely the skills '
that a candidate has mastered. The examination papers offer cansidatahle
ichoice; from the published results, the candidate who obtains his marks on
questions demanding "life" or "survival" skills cannot be distinguished _
Efehvthe one who gathefs the same. total mark from questions on abstract and
academic EQPiQS; While that particular problem could be overcome (by a
suitablg'restrﬁcturing of the examination papers, for example, or by a
different presentation of results), other difficulties would remain. -Some

of them are indicaiéd below

Thus, the pfesant situation is not =atisfactﬂry In order to
appreciate the attem ts that are being made to improve it, a closer look
must Qe taken at the history of curriculum reform, and, in particular, at
teacher involvement in ig,‘oﬁer the lasﬁ‘twenty years. ’

As mentioned abﬂve, the school courses are pres:ribed by the
zDEpér;mgnE Bf Education. Hawever, second-level courses are saﬂgtionéd only
after consultation with syllabus committees, on which the various teaching

and managerial organizations are represented. The committees themselves,

‘o
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like sd much else, were started in the 1960's. Before that time,
syllabuses h=J remained unchanged for years; now, it is accepted that
courses are periodically reviewed. The first new courses, introduced
batwganil?éé and 1966, seem to have been welcomed by many teachers.
However, with the passage of time and the further modernization ef courses,
the mood changed, and became predominantly ons of disenchantment. Some of

the reasons for this are outside the scope of the present paper, but one

is entirely relevant: teachers felt that the courses were too abstract for -
the weaker students. This seems to have been an important factor in
Pfcméﬁing teachers (other than the few on syllabus committees) to play a

more active role in processes that can lead to curriculum change. The

a involvement is still on a fairly small scale, for the tradition of central
control .of éyllébuses is strong; but the trend 1s'zegafdéd as exciting
nonetheless, ‘ ‘

It would be wrong to suggest that second-level teachers are tha-oﬁly
people concerned about student achievement. The 'back to the basics"
movement reached Ireland--or maybe grew up spontaneously-~in theémids197ﬂ'$;
there is evidence of interest among employers, third-level teachers, and

. perhaps also parents. However, the school taachers.and their third-level
colleagues have been the most active. Their overt concern has been mainly
with courses for the weaker students, rather than with minimal competence
as such., Attempts to formulate alternative, less abstract courses began as .
early as 1973, but did not immediately lead anywhere. 1In 1977, there was
another attempt. Like the earlier ones, it began in the Irish Mathematics

- Teachers' Association; but developments elsewhere, notably'in the Royal

Irish Academy's National Sub-Commission for Mathematical Instruction, lent
impetus to the endeavors and widened their scope. After considerable
discussion among the members, the Assoclation drew up a whole battery of
syllabuses (for both Intermediate and Leaving Certificate) and prgsentéd
them in a draft document to the Department of Education. This documént
specifies a '"core" of mdterial, mastery learning of which 1s expected; thus,
although the term "minimal competence" 1s .not used, a minimal standard is

in fact defined. It involves both "mathematical"” and "survival" skills.
However, ‘the Association is still facing the problem Eauééd by the dual

= L4

= s

i ‘I'




68~

the suggested Lower Intermediate and Ordinary Leaving Certificate

e

role o
ﬂaursés which wauld:pravide the essential core for the weaker students,
but would also have to cater for those of medium ability. (The more able
:_students, naturally, wauld take the Highest courses at both levels.) Tﬁe
danger that minimal standards could become general standards has been

appreciated.

Other groups have taken different approaches. For éxample, a project
run by the Co. Tipperary (Narth Riding) Vocational Education Committee and
the Thomond College Centre for the Advancement of Mathematical Education in
Technology (CAMET [Ireland]) is considering an alternative Leaving
’ Cerﬁificate course which again involves the ideas of "core" material and
maagery léarning, though in this case there is a specific emphasis on
_ preparation for employment; and the City of Dublin Vocational Education
Committée.has concentrated on a ''remedial' type of course for junior CYElE
students. It is too early to judge the success of these projects.

Finally, little has been said so far about minimal competencies at the

pfiﬁary'lgveli In fact, some research has been done at-<this level (natably.
by tﬁé Edﬁcatianal Research Centre at Drumcondra, Dublin) using gritérinn—
referenced tests, and aspects of the res earch have been carried on to the

- eéfly post-primary level. Howeverg'the emphasis- has been on achievement

‘minimal competence.

Attempts are now being made to link the work aflscmg of the groups.
' More generally, there are moves to start a national debate on mathemaﬁics
education. The social climate is sympathetic to such discussion, and the
information is needed for the next revisioh éf the national examination
courses, which 1is due shortly. The IEA study may help by providing
relevant data. Thus, the patential exists for a meaningful discussion of
* minimal competence, in the context of mathematics education iIn general.
"The interest is there; preliminary work cﬁ different aspects is being
-pfavided by the various projects; and thg impénding review of school
mqthematicq courses offers an immediate incentive. Perhaps, therefore,
the next few years will see the emergence of a formal policy and program

on minimal competencies as part of mathematics education in Ireland.

)
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MINIMAL MATHEMATICAL COMPETENCIES IN TSRAEL

Arieh Lewy

' Tel AViv University

-

The "Parenthesis Program" 1962

One of the most salient characteristics of the Israeli educational

Systemeis ﬁhé-high proportion of school children whose parents immigrated

to the caunt:j; " At the beginning of the 1970's, about 88% of the

_elementary school children were born to immigrant parents whose mother

tongue was différéﬂt from that used in the schools. Moreover, 68% of the

immigrant parents came from Asian or African cauntries, and only a few of

them had completed elementary school, let alone a secondary or tertiary

education. From the early 1950's, educators have been deeply concerned

about the. failure of 3 large prapo‘cian of immigrant children ta acqulre

basic: ékills in reading;” writing, and arithmetic. Systematic testing,

perfnrmed at the terminal grade of the elementary school during two decades

(the 1950's and the 1960's), provided massive evidence that a very high

prapqrﬁi@n of immigrant children--mostly from Asian and African countries—-

had failed to attain sa;isfaétory'échievement levels in reading and in

arithmetic.

Educational psychologists attributed the failure to the environmental

deprivation of these learners, rather than to their lack of ability;

accordingly, tne educational system launched a variety of improvement

pragfams Findings about the failure to mast«; basic skills léd educators

childrem of Eértain im@igranc groups.

In 1952; the Pe agigal

Culture (the body responsible

bc@klets, each one devoted to

specified the . restricted list

Se
for

cretariat of the Ministry of Education and

schooi curricula) published a series of

a single subject taught in schools, which

of skills and éancepﬁzunits drawn from the

general school curriculum, and recommendéﬂ that it serve as the minimum

learning requirements for those students who are unable to cope with the

complexity of the regular curriculum, Within each subject, detailed

specifications were given for the minimum learning requirements at each

grade level (ft@m;grade 1 up to grade 8). One booklet specified the

Restricted Program (in Israel, it is called the "Parenthesis Program'") in

Mathematics.

w
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The Parenthesis Program was based on considerations rooted in

educational psychology, EEE%E;rZﬁan in the analysis of social needs or
Eunctjcﬁal significance. A committee of educational psychnlogists, school
supervisars, and teachers determined the scope of the Parenthesis Pragram
on thé basis of their judgement of what this special population of learners
could master during a given period of time. Social and functional demands
were considered only in datermining the priority among skills -and concept
vunizs of the regular curriculum, but they were 5ubordinated to the
onsiderations caﬂcerning the estimated limitations with respect to -

ability.

The Parenthesis Program booklets were published as a series of
suggestions which have never been approved by the decision-making bodies
of thE'HLniSﬁry of Education énd.Culéuré. They were éziﬁicizéd for two
reasons: Teachers disliked it for its stigmatizing effect; and educational
ps&cholagisté ridiculed its naiete, claiming that the reduction of thé
SEDPE)Gf the skills and concept units to be mastered is not like%y to
improve the achievement level of the “déprived"ghildreni" Rather, they
should learn skills and concepts which are not included in the regular
school program, because "these children" enter school with certain
intellectual deficits stemying ffém the lack of educational stimulation at
‘home Nevertheless, the Pérenthesig Pragram has had an impact on what has
actually been taught in schools and on:the kinds of demands téachers have

made upon "deprived" groups of school children.

Textbooks as a Source for De ermining Minimum Requirements

Since :1962, the Israeli school authar;ties have not issuéd any formal
statéménts'of regulations concerning Minimum Achievement Requiréments_
.fﬁéVérthElESS; given the fact that Israsi has a central educational system,
and the schaﬂl.progfam for the whole country is set by the Ministry of
Educdtion and Culture, the textbooks (éspecially those prepared for the
deprived or disadvantaged children) do set the standards for achievement at

each grade level for the lnw achieving group of learners. Textbook

writers have used varicus approaches to Mlnimum—ﬁéquirément features of the

L3

mathematics program. For example, the core elements of the program in

regular textbooks prepared for the whole school population are marked, and

) o
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the teauhara are’ instructed to focus on thuaa portiuna of the pragram for

dlaadvantagad groups of laarnara. The prinuipla of this appruach does not
d*ffar from that in the Parenthaaia Pragram outlinad iu 1962 Another
skills and concept units raquirad for diaadvantagad groups. Thaaa 4

textbooks also contain supplemermtary explanations of some prerequisite

knowledge., and they present a carefully graded series .of exercises related -

2 .

_ to the core elements of the program.

. . B

.ékﬁahoula aéggf%atauétad'té ensure that all learners master these core:
elements of tha program. Accurdimgly, they are requested to test the |
laarﬂéra and to 1dantify thaaa who fail to master the core elements of tha
program. A apauial supplementary budgat is allocated to schools for
setting up- small ramadial LOF. carrautiva .teaching classes and small 'group

or individual tutoring aativitiaa fur thoaa who need such treatment.

An extensive aatwug}_af improvement prugrama has been established in
the schools, as well as in the Community Learning Centers, which has helped
to increase the numbet of those who have mastered skills and concept units

(in mathematics, as well as in uthar basic subjects) amphaaiaad in

textbooks for dagrivad groupa af laarnera.

Whila imprdvamant programs and corrective teaching activities are mote
COmmOon in classes with a large prapartion of disadvantaged children,
dchools are raqueatad to employ such- uorra:tiva measures for all children
who fail to master basic skills and _core concept unita ~without ragard to

their socio-cultural background.

' Basic Skills and Basic Concepts

In 1979, the Padagugii,l Secretariat af the Ministry of Education
iuaaruatad the Curriculum Development Units operating within the country to
prepare a list of basic skills and concepts, which should be emphasized in
each subject and at each elementary school grade level. Whenever the
curriculum contains alternative units, the basic concepts should te
specified separately for each alternative. The learner is requested to
master those baaiawaonaapta which are treated in the units and which are
selected by the teacher to be taught in his class. This request reflects

a new approach in determining wﬁat ahuuld be learned by the low-achieving

i Ej
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-groups in the scho ol. This new eonception of specifying miﬁimum
| achievement requirements is besed on the belief that the“existing .
curriculum. adequately represents socisl:needs .However, since the quantity
of” eeﬁcepEs treated in the eurrieule on the one hand, end the level of
- their Eomplexity on the other hard, correspond td the level of ability of
vt Ehe average osiof above average leerﬁer, it is ‘necessary ‘to prepare a
restrleted list of basic concepts and also to specify the most basic
psrsmeters of these ;oneepts (which then should eenstitute the core
Sa elements of the progrem to be mestered by all lesrners) The approach of
‘\l anchoring the list ef ‘the basic soncepts in “the existing curricula, fsthef
.‘Ehsﬁ in surveying societal or oeeupatlonel neeads, refleets the educational
\ philosophy that the preparetion of the learner for his role in the seeiety, ?
. as an adult, can be done threugh s variety oﬁ eurfieulum content sets It
\ is difficule, if° not impossible, to speeify a list of concepts, ehe
\soeiety, beyeﬁd a very 7limited set of basic concepts. This by no means can
be censidered the besis for a worthwhile educational program, even for the
v lowest ‘level of learners. This conception applies as much to mschemesics -

es to other subjects teught in schools. Therefore, eecordfng to this

- )

eoncepi;on Minimum Requirements shoyld k=2 determined for each curriculum

isometrie

m

unit In elementsry methemeties, one mey include such topi as

’ end\e series of basic concepts should be specified for each of these
alternative topics. These concepts should be msstered by those who studied
a given ee}rieulum unit, but they shoeld not constitute a Hlnimum
éehieﬁemene Requirement for the entire student pepuletisn;i

&

- Iy

. ] S, ] 7 o
sﬂis;megléehievement Requirements Defined in Terms of Distribution of Scores

Isrseli educators tend ‘to define MinZaoum Achievement Requirement in
terms of setting stsndsfds for distribution of scores in a class or in a
well defined subgroup of the population. Teachers are expected to ensure
that thé lower limit of the score éistribetion be above a certain specified
achievement level. At the same time, they are expected to ensure that the
class average surpass the minimum 1iﬁit, and that at lgest a small
éreportion of the learners get scores which can be considered at a level

of exvellence. Knowledge accumulated in this country about the

o
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distribution of cognitive entry behaviors of learners in ‘various socjo-
economic groups makes it possible to set different standards ‘for the
distributign of achievement scares, in keeping with the spegific soclo=-

ecancmit cnmpngition of a particular class. While the mastery of the




'MINIMAL MATHEMATICAL CQMPETENCIES IN “JAPAN®
Yoshiaki7D§awa : -
KEIO High School

jY@kahama :

In Japéh, one of the social problems for the 1ast several years has
- been Ehatfzhg currlcula at primary, secandary, and hlgh schaal ‘levels might
be a burden to many pupils. Many students have’ bean forced to*drop out of
school. Because of this .situation, the Ministry of Eéuca has formed a
cammittee ts re-examine those curricula from variaus angles » After much -

diszu551an'Ehe camnmittee submitted the .report titled "The Leisured }

Education." Following the report, the Ministry formed committees for each

subject ("Committee of Japanese," 'Committee of Mathematies,"fet;,),'”Thé

members of the "Committee of Mathematics' were school teachers from each

&

-+ level and mathematicians. Those committees résgxamined the exiséiﬁg i
e . _
- curricula and submitted a revised program for the high Schoal 1ével (aggg e

16-18) in the early part of 1979. The revised progfam will be put in farge
e ¥
from 1982. . ; :

The GDnégng of the New High $chag; thematics Prag;am in Japan .o

Machematics I. (Compulsory subject, 4 lessons per week.)

TI. Numbers and algebraic expressions.
‘II. Equations and inequalities. C h .
III. Functions. ' . . o - iﬁ'i R

1V. Figures (graphs) and trigonometric ratios. - o .

Mathematics II. (Optional subject, 3 lessons per week.)

I. Probability and statistics.
II. Vectors. ' . o . .
III. Difféfentiati@n and intégfa iom. - o
IV, Arithmetic and geometric gaqueﬁces_
V. Exponential, logarithmic, and trigongmétfigafunﬁtionsi

1 Y

VI. Electronic computers and flow éhatts.- ' : L

Thls report was prepared and submitted to the International Study

Group on-Minimal Competencies in Hathemaéiés in August, 198@

—_ A
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Algebra and geometry. (Optional subject, 3 lessons per week.)

I. Quadratic curves.
I1. Vectors in a plane.
ITI. Matrices.

IV, Figures 1n space.

Pre-calculus. (Optional subject, 3 lessons per Weekﬁj

I. Sequences of numbers.
11 Exponeuntial, logarithmic, and trigonometric functions.
III. Changes of values of functions (differentiation and

integration).

Difﬁerén;ia}ién and integration. (Optional subject, 3 lessons.per

week.)
I. Limits.
Differentiation and its applications.

I
III. Integration and its applications.

-Probability and statistics. (Optioral subject, 3 lessons per week.)

I. Arrangement of data.
II. NQ@ber of events (permutations and ;ombinétions).
III. ‘Pfgbability.
IV. Probability distribution.

V. Statistical inference.

The "minimal competence' in mathematics for an applicant to enter a
university is Math I, because most university entrance examinations contain
Math I. Math I has been the subject of common entrance examination by the
National Entrance Examination Board since 1978. (That is applied for 87
national universities and 33 public universities.) Applicants fér science
or engineering must take the!examinatiéﬂ with Math I plus additional topics

contained in the 2nd and 3rd year courses.

The most important chahges in the new program, compared with the
present program, are a cutting down in the contents of Math I (which is a

compulsory subject) and a decrease in its lessons per week from 6 to 4.

Fl



MINIMAL MATHEMATTCAL COMPETENCIES IN KENYA

G. S. Eshiwani

Bureau of Educational Research
Kenyatta University College '
Nairobi

The last ten years mark a period of unprecedented change in the
Mathematics Curriculum in Kenya. The change started with the so-called
"New Mathematics' program that was made compulsory for all primary school
children in 1970. After a few years of experimentation with this program,
there was a public outcry about the failures of the "New Mathematics." It
was generally claimed by parents that children could not carry out basic
arithmetical operatinns and that the mathematics they were learning was
irrelevant to their day-to-day needs. To the politicians and policy
makers, this problem seemed to occupy a low priority as far as prigafy
education was concerned, particularly in the early 1970's, - What seemed to
matter then was to expand the primary school system so that as many
children aé possible could obtain basic education. Primary Education was
made free, and, as a result, the enrollment rates rose gapiﬂly to 85 per cent
by 1980. On the surface, it seemed that Kenya had achieved cne of its

stated goals in education.

In addition to the complaints about incompetencies in mathematics, -
parents castigated the primary education in that it was producing primary
school learners who were illiterate. This seemed to undermine the

jovernment 's commitment to provide basic education t. all her youth., Three

other related problems surfaced. It was noted that:
= Less :than 50 per cent of those who started school completed the
course; the rest dropped ut during the first three years of
primary school.
- The primary school education was terminal for the majority of
those going through the education system.
- Those who complete primdry education do so at a relatively young

age of between eleven and twelve years, .

. These and several other factors led the government- to consider more
seriously the cuestion of basic education. In terms of the quality of

education, the pertinent quéstion was: 'What should be the working

. e
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definition of basic education in the Kenyan context:

The National Committee on Educational Policies and Objectives

As a result of the concerns outlined above, the Kenya Government set
up a National Committee on Education to examine the existing policies and
objectives in education and to nake recommendations for curriculum change
for the 1980's. In its deliberations, the committee paid attention to the
fact that more than 90 per cent of Kenyan youth live in the rural areas.
They therefore defined guidelines for curriculum change with this fact in

mind.

Mathematics Education

One of the major questions that has been considered while redefining
objectives for primary mathematics in Kenya has been: "What kind of
mathematics does the Kenyan child need in order not to be socially
deprived?" This question had to be answered for all caﬁegarieé of

children discur~ed .in the above paragraphs.

The first step was to replace roreign aﬂd irrelevant material with

ste
local and immediately meaﬁingful rurriculum. '%econdly, it was recognized
that the future success Df mathematlcs education depends not on the number
Df units of mathematical knowledge a child has or is able to recite on
equest, but on how the mathematics he has learned has prepared him to live
effectively., Considering this, the list of minimal mathematics
competencies in Kenya is very short. The child who has had basic education
in Kenya should: : s '
r 1. Recognize size of numbers upézﬂ one hundred (e.g., a number of
. people in a meeting).
2, Count up to 100.
3. Read and write numbers up to 20 (for the urban child to know
what 2 meahs when he sees this number written on a bus).
4. .Handle money in a fairly complex way to avoid being robbed
.through Shortschangingié \
5. ée able to tell time——although one can always ask; and in some
situations other measures of time. like the position of the sun,
are ﬁat precise.

6. Be able to measure (distance, weight, etc.).
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That is all that I would teach to a child for whom primary school
education ar whatever level is terminal. It is not very much, but it is
what all students attending primary schoel; compulsory or non-compulsory,

must master and be confident that thev can handle before leaving school.

The first thing these children should be taught, and I mean taught,
should be the basic operations of addition, subtractior . multiplication,
and division of whole numbers. Where electronic gadgets like calculators
or other means are available, these wmust be used with confidence and
efficiency.

The second objective that I will want the child going through primary
education to achieve is confidence. Some of these children will certainly
want to study mathematics beyond primary school, and some of them will bé
working during their adult lives in situations demanding some level of
mathematical sophistication. They therefore need-both knowled g,a%d

confidence. 7There are a number of "confidences" that are needed:

a. anfidgp:gfg};hinumgefs. Too often one comes across a l2-year-old

child wﬁa believes that although 8 and 7 make 15 today, they could

be something else tomorrow. Such a child needs to trust numbers

as @rdgf;y,§p§ VE;EEEEhaVEdF Tae way ta-aahieve this is to give

a lot of work 'in ﬂumbef'patﬁerns that focus on the pattern "and do
not require computation except of a very simple sort. There are
many examples that can ba illustrated on the 100 board, the 100

strij etc. Number relationships is another big confidence area:

aumber pairs that add up to 12, say; number pairs that multiply to
make 24, say--all developed from practical situations.

" b. Confidence ;g;gbé;ragﬁipgAﬁigm:;pn;tg;g. The ability to think in

abstract terms is probably one of the major causes of the
inability to cope with mathematics, so that it is uﬂiikely that
much can be done--certainly in tﬁe early sﬁagesa;ga.help with
this. On the other hand, the "modeling' of concrete situations
in symbols is something that can be done, provided that the

concrete situation is not then removed and only the abstract

[x]

_ symbols remain. It must be a continued process of concrete to

symbols and then back to concrete so that they run side by side.
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the zowrises on the EEE gam , are all ideal for the number
situaction; but the older primary school children, at least in
Kenva, tend to regard chem aS_“kids' stuff." This is a.challenge
to the teacher.

c. Confidence in problem salving! This is perhars the greatest

contriburior mathematics can make to auny person who has gone
through a formal school. This ;; not to suggest by any means
that problem solving skills cannot be acquired from other
% disciplines. In analyzing che kind of mathematics that all
students going through primary school should master, special
attention should be paid to this .area. The child should be
encouféged to ask helpful questions. He should be taught to have
patiznce while solving probleins, and he should certainly be made --
aware that the world does not have neat anéwers't@ all problems.
’?Fufghefmore while success in problem solving 1s expected, there

will be times of failure, and we must not be disc uraged

in'an outline, the minimal mathematical competencies in Kenya include:
1. Acquisition of basic understanding of number énd numeration,
a. Count.
b. Recognize, read, and write numbers, including fractions and
. decimals. é !
| c. Dectermine the order of two or more numbers by comparison.
d. Develop the decimal numeration system through the idea of
grouping "of objects. -
2. Development of ability to perform the basic operatioms. '
a. Develop proficiency in adding, subtracring, multiplying, and
dividing. : ; ' ’ :oa ’
b. Use addition and multiplication facts with ease,

c. ‘Undérstand and make use of the inter?glatlanship between:

e

Addition and subtraction. ’ . &
iiy Addition and muleiplication, '
iil. Mul;ipliﬁatién and division.
iv. Subtraction and division. ' | :
d. IdeﬁtiEy and use the relevant operation in everyday .Life.

>,
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3. Development of skills in measurement (i.e., acquire knowledge of
£ vaiilous units available for measuring length, capacity, weight,
time, and money).
4. (Introduction to) Development of spatial concepts and ability to
use them.
a. Tdentify from the environment objects having regular and
irregular shapes. ;
b. Categorize objects of regular shapes.
c. Acquire knowledge of common properties about shape and size
of Dbjéﬁts‘in tﬁeir environment.

(Introduction to) Acquisition of the techniques of CDllECElng,

%]

representing, and interpreting data.
6. Development of desirable attitudes; making good use of leisure
time, and utilization of senses appropriately through:
a. Discovering and making patterns, magic squares, and other
puzzles.
b. Playing mathematlcal and other, games.
7. Development Qf techniques cf investigation and prablem solving
strategiles.
a. Identify and understand tne problem.
b. Analyze and choose the appropriate line of action.
Evaluation
7 ' Materials for the planned mathematjcs curriculum will be introduced in
cKanya Ptima§§ Schouls In 1581. Evaluation ough this
evaluation, it will be possible to measure student achievement and to
recommend any remedial measures. that will be necessary. In the pasﬁ, the

only evaluation that was available was the national examination (the

certiflcate of Pfimafy Examination) that ;s taken at the end of seven-year
. primary education. This has tended to be more of a selection ta@l, and ..ot
an evaluation instrument for mathematical competenciles.
a " ) )
. . ) ) o
w ) =)
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MINTMAL MATHEMATICAL COMPETENCIES IN THE GRAND DUCHY OF LUXEMBOURG

Robert Dieschoourg
Institu: Internacional de P&dagegle de la Mathé@matique
Walferdange

Preschool Instruction

The duration of preschool instruction is two years. The children are

admicced from the‘age of four. A4f five years of age, this instruction is

obligatory. There is no official curriculum. The teachers prepare the

childreun, througn activities at che pre-math level, for the elementary

YProgram.

Elemeutary I:

Y

scrucciony

L { :
lThe duration of elementary instruction is six years. The children

are enrolled ac ‘the age of 6. The program is identical in all of the

schools, both private (of which there is only a small number) and public.

A fixed plan of study, established by ministerial ordinance, specifies

the course content. It is understood that, in the classes at the weakest

level,

the teacher has the righv to adapt the program to the actual

]

capabilities of the students--makiig sure, however, to cover the essential

parts with them. Given that the children have to learn two foreign

languages (Garm?n and French) and also that in the classes' there is a large

proporcion of children of immigrants (which prompts the study. of a third,

native language), tha teachers try to dec tneir best' to take into

ronsideration the demands of the program., Experiences in the classes

=F
oL

.aon-verbal instruct

-
-y §ad

mentally handicapped children have shown that the utilizatiom of

ions, tildes (accent marks), multi-colored arrows, or

ti
micro-computers will be able to help the disadvantaged children,k to surmount

their handicaps.

Post-Elementary Instru:tion

The post-elementary instruction consists of thiee parts:
- Secondary in. ruction,” lasting seven years, pr epareE for university

studies.

The

ETfanslatéd from the French by Ellen J. Tampurri and Robert J. Riehs.
igiﬁal version app ars in Appendix B,

(r
-

B
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-~ Secondary technical instruction prepares the students for their
aveiage and low-level careers in administration and also for the
professional life eventually, with future craftsmen following the
appropriate vocational courses. (This instruction is only in the
school, professional, and trade school instruction.) It is
anticipated that this level of instruction will have a duration
of 7 years.

- Fi ally,:che complementary instruction, lasting three years (the

in
end of scholastic obligation).

1. Secondary instruction. The students must take an admissions test,

identical in all schools throughout the country. After the 7th grade, the
students have to choose between clissical (Latin) and modern studies.
Within each of the two courées of study, the sgudgﬁt can choose (after the
9th grade) one of the f@llowiﬁé 6 tracks:

- languages

- mathematics

- science

- economics

- art

- music. ‘
For each of these tracks, some specialized programs are provided. With
the exception of the languages track, the mathematics instruction is
approved by an official- test (one for each track) at the end of the last
year (l%thﬁgfadé). In ceftain schools with large Eﬁudéntbpépulatians, e
the final exams are constructed through common agreement among the heads
of the different classes.

i 2. Secondary technical instruction. The students must take an

admissions test, but of the weakest level. In fact, a student who has

failed in a branch of secendary instruction is admitted to the technical , :
course if his grade multiplied by 1.5 is sufficient. We have said that .

the technical instruction is still in the experimental stégei More

specifizally, the program is in a three-year observation ‘cycle. In each’

class, and by technical branch, the students are grouped by levels., Level ;

A" ccf;esgcnds approximately to those of the "secondary instruction"

i

»
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ability level, Level "D" roughly to those of '"complementary instruction'
ability level. By level, the programs are the same for all children, with
some possible adjustments, Some courses of support organized by the school
permit the passage from one level to the next., ' In the current observation
cycle, the mathematics course takes 4 to 5 hours a week, out of a total of

50 hours.

3. Complementary instruction. This instruction takes in children

who have not passed their admissions test for the other two orders of

post-elementary instruction, and also some who have not taken the

admissionsgtégt for varying reasons. There is agai- an official,
pfeécfibed program, but the teachers have a lot _iberty in the choice

of material that they want to teach. Very often, it deals with repetitions
of previous material from elementary school.

Special Imstruction

In the country different classes function which take in mentally
' undicapped children or those with personality problems. However, we
have at our disposal a resource center. Theoretically, the official
program of elementary school is prescribed, but one bears in mind to a
large extent the capabilities of the students. It has been shown with
some experimental classes that the educational resources implemented make
it possible, especially in math, with small élasses, to bring the students
up to a reasonable level, at least from the point of viaw of observable

attainments. o )

‘i

vy
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MINTMAL MATHEMATICAL COMPETENCIES IN THE NETHERLANDS
Henk N. Schuring

Centraal Institu.t voor Toetsontwikkeling

Arnhem

Introduction

In the Netherlands, there has been a tremendous increase in the social
and economic demand for education, as a result of industrialization and of

technological, social, and scientific ad..unces,

Within a period of about twenty years, we have witnessed.a change from
secondary education for a minority to secondary education for a large
majority, 1if not -all.

The main objective of present-day educational policy 1is to prepare
young people for active and critical participation in the soclety of
tomorrow. I[n order to fulfill that purpose, education should serve to
equip every individual to develop his cognitive, creative, and social
faculties and capacities to their full potential.

Only recently, there has been a demand for minimal competence
standards in mathematics. The discussions cover two topics:

- What are the basic skills in mathematics, needed for everyone?

- What level of skill and understanding should be demanded from

students stopping mathematical study before they leave secondary
- schocl?
To understand the discussions of these topics, a short description of

the dutch system of education is needed.

Structure of Education in The Netherlands

Primary education has a duration of six years. In order to be
eligible for admission to a primary school, a child must have reached the
age of six before 1 October of the year.in question. The mathematics
Secéndary education includes therfclléwing t-rpes of schools:

- Eré?university schools offer a 6-year course in preparation for
study at a university. The student has to pass a final examination
in 7 subjects, for 'mple Mathematics I (algebra, trigonometry,
caleulus, and probab. v) and Mathematics II (linear algebra and

g

e g

-
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The Current Structure of Education in The Netherlands*

-1 _ " -

' University

Education

Post ]
' - o o
Secondary (5-6 years) ggfﬁ; HBO | ~
o (2-4 vears)
- = e
T
v\j

(2-4 years) Elementary

S S L— |Apprenticeship
1 » (2-3 years)

Education ; S — Y S Sy S

Sec ndary

! transitian year

T I B I B

' I Primary Education (age 6-12)

Fr (6 years)
nEduﬁatian

*ﬁganiné of acronyms:
HBO = Hoger beroepsonderwijs (Gigher vocational education)
MBO = Middelbaar-bercepsonderwiis ({ntermediate:vocational education)

[l

L

LBO = Lager beroepsonderwijs (elementary Uﬁcaiiﬁﬂdzsaddhﬂiiaﬂ)

VWO = Voorbereidend weﬁénschappélijk onderwijs (pre-university.
education) :

HAVO = Hagéf algemeen voortgezet onderwijs (higher general &egandang
rducation)

Y

MAVO, ="Middelbaar algemeén voorgezet onderwijs (d{ntermediate genahaﬁ
decondary education)

“w
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vector geometry). Mathematics is obliged during grades 1-4,

- General sacﬁndary schools at two levels.

HAVO: a general education in preparation for study at institutes
of higher education, other than universities. The student has to
pass a final examination in 6 subjects, for example mathematics
(algebra, calculus, pfﬂbablllty, and geemetfy), The first three
years is the same for ~il students and includes mathematics.

MAVO: a general e¢ :ation with a four-year course. A MAVO
certificate is a qualification for admission to grade 4 at a HAVO

. school and grade 1 at M50 schools. The final examinaticn comprises
6 subjects. Mathematics is at a lower leval than HAVO. Mathematics
is required during 3 years.

- Elementary vocational education (LBD). It has been found that a
large number of students in LBO schools do not form a homogeneous
gfbupg There are major differences in aptitude and capacities.
That is why, since 1975, every student can do his 6 exam subjects
on different levels (A, B, and C). . The mathematics program is

comparable with the MAVO program. ' R

Hlnimal Competence in Basic Mathematica! Skills

As the society is changing with regard to Ehg growth of téchnclogy,
the influence of computers and calculators, and the SGiEﬂEiEIQ advances,
the discussions about the basic skills in mathematics educatdon have .

increased. Is it not necessary to teach in the primary school the ability

~ to handle pocket-calculators in addition to arithmetic?

~and other questions and give its advice to the government.

The scientific council for government policy is asked to answer this
-t
%

Minimal Ccmpg;gnzé_in Secondary Education

On the gresuﬁivefsity level (VWO), aﬁery student hasto take a four-
year course in mathematics. If he doesn't choose mathematics as an exam

subject, he has to pass the fourth grade tests. The standards for these

 tests are being set by his own teacher. There 'is a rough syllabus

'i¥; E

‘@inimal standards.

determined by the goverfment, but the standard differs from schasl’to )

schooly That is why there is a demand for an official determinatian of

A ‘—I
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The same problem occurs in the third grade of higher general secondary

education (HAVO).

In élemenﬁafy vocational education (LBO), the problem 1is to advise the
student on which level (A, B, or C) he must do his final examination in
mathematics. The teachers ‘ask for standardized tests to distinguish the

levels: bur who can make theé% tests?

In The Netherlands, many questions concerning minimal competencies are
raised. The discussions have just started. We hope chat in the near

future gsome answvers can be found.
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MINIMAL MATHEMATICAL COMPETENCIES IN MNEW ZEALAND

R. A. Garden
Department of Education
wellington

About three or four years ago, when the Second IEA Mathematics Study

llecting information from participating countries, on= of the

|r._u

]

was ¢
requests was for a report on minimal competencies. At that time, there wa
a good deal of public discussion about stancards of literacy and numeracy,
and I outlined what I thought would be a likely course of events with
regpect to minimal competencies in New Zealand. Exgefptg from that paper
follow. '

:

1

yigimai 3a§§em§gi;a;7mepeggn;}gsﬁiniNgwfggaiggd_L}Sj])

;ﬁ New Zealand, criticism of weaknesses in basic mathematical skills
in scPﬁalﬂleqvefs is not new; but, in recent years, the introduction of
ch31t ilalms on. Those critics QOEEEEgEd about C§mpugatlanal skills have
had some justification for their Qtiticism; The adoption of much wider
goals for primary sch@cl,mathémétics, and for less ab;e students in
secondary schools, has inevitably meant that less timé has beén available

for the practice of elementary skills., This factor has been exacerbated

" by teachEY adjustment problems to new mathematical material and to neéew

;eachlng methods in mathematics. The in;feasing demand for school-leavers
with some mathématical ability, coupled with a fairly rapid shift of

emphasis from an agriéulgufe;based economy to industrialization, has

sharpened criticism, as students cf much lower intelligence than was
formerly the case enter industry and commerce. : .

There is some indication that now that teachefs have had time to

mathematics education. Increasingly, too, mo:e account is being taken of

{ndividual differences in the classroom and more suitable resources being

used for. less_able students.

i

Until recently, little serious attention has been paid to the idea of

-miﬁimalggampetenciesi The recently formed National Consultative Committee

on Mathematics, c@mérised of feprésentatives from schools, uﬁivarsiﬁiés,
| .

=

as



O

ERIC

Aruitoxt provided by Eic:

—ui)=

technical insticutes, the Deparcment of Education, and the peneral public,

‘his field and will shertly formulate & policy

for minimal marhenatical competencies f{or New fealand Scheols., The
foliowing is, therefore, not ofriclal policy and 1is based on preliminary

1 students. The Compittee on Secondary Education commented (1976)

recommended that "secondarv schoois ensure that everv student becomes as

competent as possible in basic lanzuage and number skills.” 1If this

recommendation is to be effectively lmplemented, there is clearly a need

to identifyv the desired basic skills znd to design instTunents to determine
whether srudents are reaching the vequired level of performance in them.
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Minimal competencies in mathe

drawn from:

1. Computaticnal skills. The hand-held calculator is having a

nsiderable impact on computation, but it is essential that students be

[

i)

o
ble to perform relatively simple computations in addition, subtraction,
multiplication, and division and to develop algorithms. Students will also

need practice with calculators to enable them to determine when it is

\L’m

ppropriate to use the calculator. Some appreciation of the concept of a

atio and facility with percentages and simple fractions is also needed.

‘H-
rm

2. AppliLati@n of mathematics to physical situations. It is

important that students be able to apply their mathematical skills to

physical situations. There is no value in the student being able to

subtract proficiently if he/she has no knowledge when confronted by a

practical problem that subtraction is the operation required.

3. Approximation and estimation. Students should know some simple

techniques for estimating quantity, length, distance, weight, and so on,
and be able to carry cut approximate, rapid calculations by first rounding
f numbers. Students need to be able to use approximation to determine

whether or not an answer is reasonable,

4, QOrganization and inﬁérprgtatipp7afmnu§§:i¢algﬁataf Much of the

information presented to people as consumers, as citizens and voters, and

4
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form of numbers and graphs. Students should be able
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ple tables, charts, and graphs and be able to i- terpret them
and draw valid conclusions from them.
5. Measurement. In many practical situations in which mathematics is
use.? by the citizen or worker, measurement is involved. At a minimum,
erature, and sngles, and know the units of measure for these.

temp

a Qualitative understanding of and drawing inferences from functions

and rates of change. A general understanding of h®¥& one quantity can

"depend" on another, together with a qualitacive grasp of rates of change,

are basic to making reasored predictions and recugnizing trends in many

Ly

7. Spatial relationships. Minimal geometrical competencies should

include the fellowing:
a. An appreciation of the relationship between points, lines,
and planes and some experience of tesselation and. space-

filling.

o

Line and rotational symmetry and the properties of squares,
gles.

rectangles, isosceles and equilateral trian

8. Problem solving. All students should acquire the skills needed

to devise a procedure for solving a simple practical problem,

Minimal Mathematical Competencies in New Zealand (1981)

That early report on minimal competencies (of which the above is only
a portion) was presented to the National Consultative Committee on
Mathematics, 2 fairly representative group which advises the Department of
Education on developments In mathematics education. There was cgﬁsiderable

t and discussion, but insufficient agreement to ensure consequent

i)

intere
action,

Amongmthe reasons for this were the following:

1. Sé&efal members of the group were in favor of some form of
competency éhécks, but each had a different view of what
constituted minimal competencies, of which levels testing should
be administered at, and of who should have Eesponsibility for the

testing.

]
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. All membars of the group wer: aware of the dangers of minimal
competency testing (as outlined in the Report of the Study Group
on Minimal Competencies in Mathematics, 1980) and several argued
strongly that advantages would be greatly outweighed by
disadvantages of the introduction of the notion of minimal
competencies.

Since then, the debate about "standards" has, by and large, "fizzled out."

Almost all students in New Zealand enter for an external examination
(in several subjects) at the end cI their 5th form (grade 10) year, The
axaminarion is norm-referenced, and movements which approximate the minimal

ion are related to pressures induced into the system by this
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(School Certificate) examination. In most parts of the country, local

athematics have been developed by mathematics
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teachers from regional groupings of schools to cater for the mathematically

fuge}

less able 20-30% of the grade 10 population. These courses include
material which would be classified as minimal competencies, but most aim
to go well beyond this. Reccnily, a spokesman for the New Zealand
Empleyers' Federation has been publicly advocating what is essentially
a ctiierion—faférenged system for the award of School Certificate and
receiving significant support.

This may have been encouraged by a trial scheme in one district for
the award of School Certificate mathematics hased on a series of criterion-

referenced levels of attainment with testing for mastery.

 While the minimal competencies movement has (at least so far) passed
us by, the debate (such as it was in New Zealand) appears to have
sensitized teachers to the need to place more emphasis on basic skills than
they had been doing cver the last few years. I think that provided the
sensitizing process is translated into action in the classrooms, we can

well do without the added stimulus of a formal testing program.
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MINIMAL MATHEMATICAL COMPETENCIES IN NORWAY

:Dsﬂg

The curri;ula in Neorwegian schools today are generally frames, in
which the teacners and students, in principle, to some degree, are free

to choese. The tendency Eaday is to define a core cucriculum and, beslﬂes,

propose some optimal items.

In Narﬁay, we have a 9-year compulsory comprehensive school. It is

divided into primary schooel (7-13 years old) and lower secondary school

(13-16 years old).

Upper secondary educatlon consists of one- or two-year basic courses,
L
and one~vear additional courses. It encompasses a general study course

=

(normally 3 vears) and vocational courses.
The curricula are set by national councils. Formerly, the curricula
were strictly defined lists of items. According to the principles of our

school reforms of the 1960's and 1970's, Lue national curricula should now

‘define the aims and topics of a school subject in more general terms.

We havgiféfmsl marks in lower and upper secondary schools, but not
in primary school. In compulsory school, there are national tests in some -
subjects, among them mathema%lcsg They are intended to have an advisory -
function, and schools are free to use or ngt use them.

At the end of compulsory school, and iﬂ the general course in the
upper secondary schocl, some of the pupils are drawn out each year for. s
common national examination paper in mathematics (and in some other

subjects). All students are marked by their subjectkteaghars.

As there are no formal minimal standards, there are likewise no

egtablished passing criteria. Students are, in principle, marked according

to a statistical normal distribution.

The intention 1s to have no strict ability grouping, but to have

§

[T
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mixed-ability groups. Milder forms of abilirty ng are however

[y

roup

In principle, the upper secondary school is open to all vouth, and
teaching stagxts at the individual level each student has achieved at the
cgiplétion Qé compulsory school. Due to a shortage of space, howe%ér, the
marks from compulsory school will, in most pafts of the country, limit the

free choice of uppkr secondary education. -ty

Results from upper secondary education are used to select students for

further studies.

The 1974 national plan for compulsory school is a frame plan, but
efinition of central themes and skills was announced to be conming
bjects. Such guidelines are now prepared in the national

t they have not yet been put into practice. The council warns
that it is only pointing out central themes, aad not defining a winime:
standard.

=)

In the upper secondary school, there is a similar tendency toward

m

defining a core curriculum. It has been ¢one -for the basic course, and
= : !
it may also come in other courses.

In compulsory school, the pressure to define a core curriculum or
minimal standard comes maifly from non-socialistic political parties;’
and, .in the uppaf secondary school, it also comes from professional
organizations. i '

= In theory, as mentioned above, all of our curricula are frames and . .
don't set minimal standards. 1Im PfaEEiQE; marks and examinations define
more or less common standards in the lower and upper secondary schools.

This conflict between the principle of frame curriculum and natiomal

narrow the frames.

The professional tendency to want a core curriculum and a setting
of minimal stands s may also be a reaction to the "comprehensation" of
students, and to -the fact that schools have to adapt to a growing
proportion of each age group.. Théiallegéd falling staﬂdatdé are also a

concern of many established parents and politicians.
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Procedure
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MINTMAL MATHEMATICAL COMPETENCIES IN THE PHILIPPINES

Josefina C. Fonacier
Laonarda B. Pascua
"Science Education Center .

University of Ehe Philippines’
QuEZDF City

Colieges and universities in the Philippines have often commented
about the widely disparate mathematical knawledges and skills of entering
freshmen. While dlfféfencas in mental abilities and motivations of-
students can partly account for this disparity, also to blame, according to
a number of mathematics educators, could be the teachers' poor perception
of the relative importance of different learning-outcomes. This is
evidenced in the overemﬁhasis placed on some topics at the expense of
others and in the faulty budgetting of time. It is important tﬁat
mathematics teachers be clear about what maihematics can and should
contribute to an individual. Hence, a project was undertaken to come up
with an accepted list of minimal CQmpétEnCiéS for the average éhilippiné
high school Stﬁdéﬁta" 1t was felt that the waking of such a list would be

a positive way to focus attention on the essential.

It was also felf that the list could be useful in many other ways—--
e.g., for competency-based teaching, for testing programs, for inservice
training, and. for curriculum development.. In rembte places, where
ti’*boaks or teaching guides are hard to come by (and such places do exist

in Ehe Ph;llppiﬁes), the 115t could be the skeleton of a syllabus.

The study was an outgrowth of an exchange of ideas among a number of
ageniiéég It was conceived by an ad hoc Committee for Mathematics under
the ¥a tan31:Capital Region, iinistry of Education and Culture, and was
uﬁderéaken by the Science Education Center of the U,l'er51ty of the
Philippines, with the cooperation of the Mathematics TE&ChETS'ASSO§iatiOﬁ

of the Philippines.

In a thshell, the procedure decided upon was to make a comprehensive
list af ccmpeténciés, tven to ask certain knowledgeable people to pass

judge ement on each item on the list using the followiug ratings:

b,
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consideration was that each must satisfy either a social need or a subject

matter need. The mathematics learned in school should be useful in variou

life-roles--as a student, as a consumer, and later on as a parent and a

essary -1 expanded notion of

a
rathematical skill beyond mere computational ability. Educators nowadays

are agreed that.computational abilitv by itself will contribute little to
enabling ong to meet the expectations of society. The gatisfaction of a

subject matter need was in recognition of the idea that the learning and

development of mathematical competencies is a continuing process that

extends through the different levels of schooling, and that in the

elementary and secondary levels Fhé learning is sequential in nature and

cumulative in effect. ‘That is, prior learning makes subsequent learning

more.understandable~=md easier. C .

LE L .

X
One other consideration is that the preparéd list should have the

average high school student in mind; it should not be taken to be the

complete mathematics curriculum that applies to every student..
Reactions to the list were secured from mathematics supervisors,
mathematics department heads, and qualified high school mathemztics

teachers from the different reglons--approximately 160 respondents in all.

- The project was undertaken quite recently (mid 197?); so vhe results
are not yet definitive. While the study did come up with a linst of
competencies that were judged as basic, the project team’ feoels that the
judpements were overambitious--there were. TOO ﬁANY skills that were
congidered minimal or basic. The partial list below gives the cognitive
skills expected to be mastered dutiﬁg‘thé tenth year of schooling (in the

Philippine educational system, the fourth year of high school):

5
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Computation skillks. Give exampLes of functional fElSEan%hlp? in

tabular, egv:_.icn, graphical, or verbal form which are linear functions;

vl
s
¥,
i
"
-y,
c

nctions; quadratic funcrions; exp@néﬁtial functions.

"Give examples of fupctional r Elatlénshlps in tabular equation,

e
graphical, or verbal form which are direct variations; direct-square

T T ~
variations; inverse variations. . -
Define: - intercepts of a graph . - parabola b
- slope of a line ) - vertex of a parabola
- constant of variation - axis of symmetry _
T - domain of a function - Sééﬁéﬁéé )
~ range of a fundtion
L)
Hnnlmuldﬁlve _skills. Manipulate numbers in power-of-ten or scien fic
notation=-i.e., obtain equivalent expressions, perform operatidns. -

= L

Civen a linear equation, a line graph, or two points of a line graph,

\l-'

determine slope, y-intercept.

Given a line graph or two points on a line graph, deteimine the
equatiorn.

Given the equation of a linear or ¢ ..dratic function, draw the graph.

Given a set of values of the variables in a variation, determine the
constant of variation.

L

Application skills. Interpret time-rate graphs.

Looking Ahead ,
At this point, the project team has yet to make a decision as to the

?3 ’ direction towards which efforts at identifying minimal competencies will
go. :Siﬁie the rasulting list is a collect’ve view of representative
supervisors, department heads, and teachers of mathematics, should it be
proposed for nationwide use as a new ‘basis for mathematics learning and

teaching? Or, should there be a revalidation J! the list from other groups

before further work 1ls undertaken?
One happy outcome of the project so far 1s the heighEEﬁéd concern of
~athematics educaters for mathematics as a body of ccmpeten ~les, rather

than ﬁéfely as a body of Eacts,'amd the strengthening of continued lines

of communication and cooperation among different groups. i

i, ‘
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In the wake of changes which have taken place in organization and

e the 1960's, a great interest has
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developed in the competence of the students who are the products of these
=

Criticisms are often heard from employers, socilal agencies, etc.,
particularly in regard to the basic skills of numeracy and literacy. - These

complaints of "falling standards' have been expressed at regular intervals
for many yeafs but they have recently become more widespread and
vociferous. 7
For example, the U.K. Prime Minister in late 1976 called for
"a nationdl debate on .educational standards,” since he had been concerned
"to hear complaints from industry that new recruits from the schools do not
job that

numeracy of school leavers. Is there not
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have the.basic skills to do the
f

concern about the standards of

this article are those of the author alone

nd should not be regarded as necessarily representing the view of the

a e
Scottish Council for Research in Education. For further information on the
natio . con

nal curriculum in Scotland, tact:

The Directoxr ,

Curriculum Deveiopment Centre
Dundee College of Education
Gardyne Road

N Broughty Ferry

Dunﬂea

For further information on national assessment, contact:

The Director . .
Scottish Certificate of Edu:atlan Examlnat;an Board
: Ironmills’ Road
- R Dalkeith
Midlothian
Scotland



~a case for a prcfégsignal review of the mathematics needed by industry at

In aﬁsimil%f vein, a recent report (1977) of the CBI (Confederation
of British Ipdﬁgtgy) in Wales included a survey of the selection test
'ézscafés obtained by all of the young people who had applied far craft=
apprenticeships with a large industrial firm over an Eight year perigd
(1966-1974). The survey showed a noticeable drop in levels of attainment.
In 1966, 307 of applicants had an arithmetical competence too low, in terms
af the crlterla set by the employers, to Justify further consideratiom.

By 1974, thls flgure had reached 86%.

While the employers recognized that tﬁe sector of the school-leaving
population from which applicants were drawn had changed due to better
opportunities for sixth form and further edﬁcatiﬁnj nevertheless they did
not accept that this é the scle reason for the décliné in standafds, and
believed that given more and perhaps better teaghing, higher levels of

7 attainment could bE aahieved 1 quote from their comments:

e
44

- "It is apparent that in addition to the inability to manipulate
7 numbers at an elementary level, there is a general lack of
unde-standing of the basic arithmetical functions--to the point

of naz'knowing when to add, subtract, multiply or divide.

was to gﬁd Ecgethér_all tha numeraﬁcrs and then add tggether alL

the denominators, e.g. ‘
T8t e T 16 |

"When multiplying simple fractions it was common practice

to crass=multiply, e.g. ’

3.2 8 .- .

*

3 *97 27
_ "pPlace value and the use of the decimal point were little
understood and often ignored altogether.

"The-most serious shortecomings are to be found in the
undetstanding of percen .ages, décimals, square roots and
simple equatians

= - £

The employets did admit however, that only those of the lowest
ability failed to add, divide, subtract, and multiply :arrgctly, provided

they made a correct degisian as to th Eequired operatian.

'Similaf'comments are made frequeﬂt1y, all relating to the extent to




U
which tcday's students are equipped to deal with the mathematical tasks

The Educational Viewpoint

Two recent reports in Scotland, commissioned by the Secretary of
State, have addressed the problem of competence in basic-skills. One
report (the Munn Report) was concerned with the desirable curriculum for
the 14-16 year old (16 being the age at which the student may terminate
secondary Educatién is he wishes). fThe second report (the Dunning Repart)\

was?concerned with the assessment of school education at age 16.

. The Munn Committee (of which I was a member) recommended that a basic

" core of° subject including mathematics be provided for all students in

secondary education. The emphasis on basic skills was mainly in regard to

(o]
=

the societal needs of the nation. The report recognized. the importance

mu\

ensuring that students become skilled in quantitative thinking and
statistical reasoning so as to enable them to cope with a society which

depends increasingly on statistics, computers, etc.

- The Munn Report restricted itself to broad général statements of
goals, rather than to prnducing the spoeific detai*z&‘éleménts of syllabi
which would achieve these goals. It shelved the issue of deciding what
the basic social needs were, and left it to others to caify out this task,
suggesting that mathematics teachers, in cnnjuncti@n with industrialists

and others, should identify these needs.

The report also pointed out that there was a need to identify those
students who wer& having specific difficulties in mathematies in particular,
so that appropriate remedial action could be taken as early as possible in '

secondary schooling.

-Whilé the report supported tké need. to maintain standards in respect
ta-tha basic skills of- numeracy and literacy and agreed that there was a
need for more emphasis on basic skills than currently existed, nevertheless
it did not favor cr%sting a separata test of basic skills for l6-year-olds,
since almost cattaiﬁly this would lead to bad instructional practices '

designed to fit the test rather than the desired educational objectives.

The Munn Committee stated strongly their opinion that assessment

E -




practices in education must be ge;}ed to the objectives of the curriculum.
The national assessment system must not be allowed to control the
gurriculum.

Moreover, the Committee felt strongly that such tests would serve
little educational purpose at age 16, since failing the test would simply
record inadequacy at a point in the student's career whén Ehéﬂschcal could
do nothing to remedy his/her deficiencies. Hence the report suggested that
any test of basic skills should be designed for use at around ége 14, the
aim being to identify failure to reach adequate standards at that point in

time. Such identification could lead to a remedial program being put into

action with a view to improving national standards in basic skills.

The report also considered the problem of differentiation within
subject areas and regommended that there shouid be up to three different
but overlapping syllé i. The Dunding Report made a similar recommendation

in regard to assessmanﬁféigztiEES;
%

In mathematics, for example, there would be three such courses:

- a i:edié course for the top 20 to 25% of an’'age group,

- a general course to be taken by approximately the next 70% of the

- age éroup,'§nd ' ‘

- a foundation course to be taken by the teﬁaining 10 to 20% of the

age group. '

At age 16, there would be three corresponding national examinations in

mathematics; agd entrants could obtain passés at either a credit level,

general level, or foundation level.

}

Both reports asked for subsganéial research expenditures to be made
available to identify the problems of implementation aud to enable
feasibility studies to be carried out to assist in the ?taductién of course
guidelines and syllabi for the various levels and subjects. .

These partiéular recommendations have been accepted by the Goverrnment;
and much development work is now in progress looking at ghefpfoblems of ’
implementing the proposals, and the feasibility, in particular, of
cuustructing foundation level courses and f@ﬁndatign level assessments.
Tt is hoped to start the first foundation level examinations in Ehe mid

980's.

= =
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The Need for Consensus

One of the main problems is how we (sogiety) arrive at a consensus as

to the required mathematical tasks. The expression "mathematical S

competence" has many meanings according to the context in which it is used.
It may, for many teachers and educationists, imply a command of the skills
necessary for survival as a citizen in society. For employers, it is
generally the skills required to function adequately in a particular
business or skilled trade. °In terms of the "accoun ability of the public
education system," it may mean demands for minimal’ levels of performance

at particular grades of schooling.

term, there is no clear consensus at the present time as to which specific
basic skills should be possessed by the "competent" student.

An example of a list of survival skills for citizenship postulated by

he "In stitute of Mathematice" in the U.K. is given below.

r

The addition and subtractian of whole numbers and decimals of up

-

to two decimal digits; the multiplication and division of whole
numbers less than 100; the multiplication and division. of decimals
by whﬂlélnumbers less than 1C; ratios of integers less than 10,
their conversion to and from percentagés and decimals.

2. The common units of measurement; money; volumes and areas of
circles, squares, rectangles, cubes, and righc-angled blocks,

3. An understanding of the size of numbers; the use of approximations
with one significant figure; averages within the preceding
limitations and an idea aiéstatis;ical spread; statistical -

presentation; interpretation of simple ‘graphs and diagrams.

The first group requié&s the acquisition of simple mechanical skills, .
and some might argue that the standard was set too low (e.g., in
multiplication and division). The second requires mechanical skills
combined with the knowledge of simple formulae (é;é;, for the area of a.
cirele). The thitd group 1s much more open=endéd For exémplé, an
.understanding of simple graphs is addocated as a basic Eaal for late-
twentieth-century adult life, to prevent people from being misled by

advertisements or political® propaganda.
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should be manitoted by test sets of items, the passing standafd being set
at 95% and to be such that able children wnuld be able to pass«the test at

;araund nine,*while average childréﬁ wauld pass at about thirteen,

‘Some evidence from employers as to the basic mathemati“al topics
required fgf entry to a wide variéﬁy of industries 1is Exemplified in a
survey of emplayers needs carried out by Sheffield Region™ Cantre for

Science and Technology.

The survey was carried out between November, 1976, and March, 1977, in
an 8% éample of all firms in.South Yorkshire ard North East_Derbyghitéi
186 firms were ﬁantactéd;:af which 113 had taken on 1427 school leavers.
during 1976. Each firm ﬁas'qisi£ed and asked f
- aboutxits selection procedures, as far as mathematics is concerned,
and - ' Y
- to consider the relative importance of 28 mathematics topics for

each young' employee.

Eight mathematics topics were fuund to be so important in all types of

firm and employment that they could be regarded as an éntlal "eore' of
mathemétics education for boys and girls. They were: =
= Four arithmetic operations with whole numbers
- Mantal arithmetic. " '
- Length )
- Metrication (transfer from imperial to métric units and cunverse)
- " - pecimals
= Weight : »
-~ Use éf tables (réadiﬁg a value from any two sets of 1ﬁfafmatioﬂ,

=

e.g. bus and train timetables, tire pressures, etc: )

- Area ' _ o . . .
Apart from these to pi cs, other topics regarded és-importaaﬁ varied
according to the sex of the young person and the type of job.
Relatively unimportant tgéics includad;r

- Use of slide rule

Simﬁie trigonometry
Simple algebra ' j=i

<.
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Statistics : ~

« = Tectaical drawings and their interpretation

Simple cirele work

Simple triangles.

I A . ’ , .
While the "Use of slide rule" rating may be no surprise, the low

importance of "simple triangles," "simplé algebra," and "statistics" may

be of interest to mathematics teachevs considering their own syllabi.

Estimation ot errors, use of a caliﬁlaﬁaf; and interprétation of 5
graphs also rated low for boys. ‘
For girls, many mathematics topizs were rated unimportant. Gnly

and calculators needed to bé added to the core as "imp@fﬁant, particularly

so for those in ga@gereial and sales departments of firms.

=

5

For craft apprentices, additional impaftéht tépics ineluded simple
angles and directions, speed, simple fractions, and tolerances. The use
of calculators was regarded as relatively unimportant.

These findings sbviously only relate to the industrial ‘area covered by
the sufvey, and it 1s obviously easential to garry\gut Eimilar Surveys in |
other parts of the country and diffﬁrent types of industries in order té
obtain a more’ génaral consensus., ~Indeed, the Assnciatiun of British
Chambers -of Commércé has réﬂentlyrpublished a report "Education and
Employment" (September, l979) asking the Government to set standards of
basic ﬁumEfacy for school, leavers and recommending that the standards

required be determined by mafkét research" among Employefgi

The basic core of items specified in this survey are all met by young

pé;ple while still at Primary Sehool (up to age 12).

While there is some overlap in content between the two® stateménts
listed, there ‘is also EGﬂEidé?ab%é disagreement.
= Clearly, there exist fairly wide differences in conception and
philosophy among, for exaﬁple, teachers. and éﬁplQ?Efé; and there is an
obvious need for theidévelopmeﬁt éf a greater understanding among both
grouns, . OnEEfﬂiﬂg the extent of and the reasons underlying thes

differences in philosophy. - .



- The Need for Empirical Data . L

In order tc be able to make meeningful judgements ebeuc the standards
to be expeeied of young people passing through the educational system, it .

is essential to have empirical evidence available as to the current levels

i
¥

_ of performance in schools.

%inee 1974, the writer has been iﬂvelved in a number of surveys of
mathematies and arithmetic achievement both at regienel and national level
in Scotland at a variety of age levels (8, 10, 11, 1& 16, and 18). This
work has involved the preparation ef test materials designed to provide h
sub=scores .or item scores relating to specific espeeee of content or

performenee, feehef than to overell total scores. -

Dete have been and will be enelyzed both by content area:and by level
" of ebllity to produce profiles of perfermenee in basic skills at various
ebiliéy levels (e.g., 90th, 75th, 50th, 25th, and 10th percentile levels),

which have direet relevance for the teacher in Ehe eleeeroem.
12

.The 16-year-old data will provide quentitetive dete on eehoel leevefe

_on a national basis. The l4-year-old data will enable us to identify the
percentage of l4-year-olds currently failing to reach particular levels of

Performenee. Both sets of data will provide.information on which schools
ould base "remedial Lfeéfems with etview to, eliminating or at least .

* redueimg such deficlencies over the 1eet two years of eempulsory schooling.

The eeeendefy school data will elee be collated with eimiler work in

N

the prlmefy schools at egee 8 and,1ll to provide a picture of methemeei

competence across the whole range of schooling. : ' )

LY

) By relating the eererE work to evidence available from earlier survey
data, it will be possible to exemine "'standards of perfefmenee"ieve% time,
and to provide eddlﬁionel evidenee for the tontinuing debate on whether or
not edueetionel etenderde are felling It should" be notéd that the reeent
work of the Council In this reepeet hee shown little evidence of any real
falling off 1in the standards of performance of young people in the
educational system.

Other relevant work in progreee in Scotiand at the present time

~1includes, for example:

1. The development of item banks in mathematics, based on detailed

;7*L’
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specifications of content aféa and behavioral objectives, at bo.lh
- primary and sécandar§ school levels, '
2. The five-year prgjégt "Education for the Industrial Society"
(1aunched by the Cansuitative Committee on the Curriculum and the

investigatlng the relationships between eihcatinn and industry;
A series of study groups, including one on Numeracy,.have been set
up to examine the contributions made by particular curriculum

dreas to the topic under investigation.

Much of the work described in this paper is still in process of .
completion and therefore detailed results and information are not yet!
available., However, when they are, the data will provide educationists
with an ﬂppartuﬁity to make realistiec appraisals of what is within the

competence of young students at the present "time. The datawyillcaisa’"d

provide a basis for protagonists to make value judgefiénts as to whether or
not existing standards are satisfaét6f§;éand should assist in clarifying .
some of the main 4issies af the ccntiﬂuing debate on apprnpriate basic

skills;s . .
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MINIMAL MATHEMATICAL. COMPETENCIES IN SWEDEN
. Lennart Skoogh ) .

National Swedish Board of Education

5-106 42 Stockholm

In Sweden, the efforts to give all pupils minimal mathematical

competencies have not been directed towards constructing testing programs I
or identifying minimal levels of mathematical competencies. Thégiizecticﬁyf

has instesd been a movement towards limiting the teaching mégﬁér and

towards attempting to make the'tegchinglfbf;iéw performers more concrete

and experimental. _ .-~

4£s~‘I§'tié éatiy seventies, most teachers in Sweden agreed that the new
QampréhensiVé school curriculum, Lgr 69, in its syllabus for mathematics,.
had a course content that was too big, and that the teaching of several
items was characterized by difficult>tétpinélcgy and abstract aféuments_

To help the various schools and teachers solve these problems, the Board
(s8, 1973) published a manual entitled "Basic Skills in Mathematics,"
Epecifying a_central nucleus cf kngwlédgé and skills which praﬁt;call all
pupils passing through ﬂompfehenSiVé 5chacl should have acquired by thggend
of each level (grade 3, grade 6, and grade 9). This manual restricted the
' ‘gagls for the lowest (lii} pérfgrméfs_in.mathémat;cs and alsp indicated
different ways to give these pupils better basic skills. ~The manual is not -

to be regarded-as an official minimum course. E . N

In spite of great exéftiéns from further training Eansultamts and .,
other 'people; the manual did not have the impact’gn_céurse content and
teaching styies that was intended.  On the other ﬁand; it had some
influence on the ;éxtbéoks in matheméﬁiﬁs, aﬁé special books with basic
- skillé for low performers were dévelepedi
) Research by Wiggo Kilburn and Bengt Johansson™ (The PUHP project) has u
b en of great importance to the. debate on minimal mathematicﬁl competencies
in Sweden. By means of tests, classroom interviews, and observatinns, the
_ two investigators gave clear evidence of defective basic skills among a A

Q?gfeat number of pu§i1§ in Swedish schools. ' They also evinced that the .
Eonstructinn of textbooks in ma*hematis% was not very logical and had many

daficien;;asﬁ~ As a’result of this, most textbooks for the junior and .

()
=2
[
2]

iﬁtéfﬂédié&?hléVElS of the comprehensive school were reéconstructed.

!
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training programs and supplementary materials for low performers were also

L=t %

elaborated. : _
During all of the 1970's, the possibilitiés to give auxiliary teaching
. extended. In 1976, the Commission on Working Conditlons in Swedish Schools
(SIA) handed over to the gavernﬁéﬂt its main report. In the report, the

____focus is on the individual pupil, especially on-the situation of 1ow

parformgrs and slow learnefsi The report resulted in the government's
decision to set aside a general finanaia%.fésoutce to be used. for urgent
local needs as defined by boards or school conferences. It also resulted

in a decision to review the curriculum.

In :he propesition of a new curricdlum for the camprehensive school
(Prop 1978/79:180), the demand of the politicians that school shall give
all .pupils a foundation of basic skills (especially in the Swedish language

mathematics) is very clear. Measures for this are above all: {.

Incréased financial resources for training in basic skil;s from
thejgghoﬂl year 1986/81.

A cammissien to the Board to perform diagnosti’ tasks and, as §oan

as possible, place these at the dispasal of the schools. g
- The emphasis,on a foundation of rasic skills in the core cufrigulum
! cf 1980 (Lgr BD) shall 1eave its mark on schaol work from the schoel
year 1980/81. ) ’ o
— The new curriculum (Lgr SQ), in its entirety, is to be used from the
schocl year 1982/83. The syllabus in mathematics lays gpecial

stress on problem solving and a foundation in basic skills.

A tentative version of diagnostic tasks was published at the beginning

'cf’iQSI The intenticﬂ with the taéﬁs is to give teachers an instrument to

to point’ out probable reasons for these difficulties and to give indications
of ways to overcome the problems. The diagnostic tasks can also be used

" as one basis for the distribution of the general financial resource.

The syllabus in the new curriculum CLgr BD) points out ways to
give all pupils a foundation in basic skills. It is constructed with
_central items (which are necessary for all pupilg to master) and items to

be desired for as many pupils as possible..

I
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The following is an extract from the syllabus of mathematics in the

"curriculum of 1980 for the Swedish comprehensive compulsory school:
% = ! .

The teaching @gzmathematics must take as its starting point the
experiences and needs of the pupilé and must prepare them for the role of
adult citizens. -Primarily, therefore, the pupils must acquire a good
capacitf for solving the type of mathematical problems cgmmanly occurring
in everyday life. This meaﬂs that the pupils must derive the following
from the 1nstruatian thgy féCélvé' i

- a firm command of numerical caleculation, with and without aids,

- proficiency in mental ‘arithmetic and rough ‘estimates

= a k%owledge above alil of percentage calculation, practical geometry,

units and unit changes, and descriptive statistics.

‘Mathematics tééghiﬁg;must be sufficiently concrete for every pupll to
" be able to c@mpfehénd the concepts and understand thé use of matﬂémaiics

in practical situations. Teaching must be arranged in such a way that thé
pupils discover the ne?essity of beiﬁg able to use mathematics and can
experience the satisféﬁtimﬁ of being able to apply the skills they have
learned. Mathematics tgaching must utilize the pupils' curiosity andv
imagination and develop their logical thinking. 1In this way, mathemat, cs
will become a tool for the understanding of reality and a source of ben Ef £

and gfatificatign.

Main Iggcﬁingg@;ggs

The structure of mathematics is such that a new teaching item is
_generally based on a prior knowledge of other elémgnts, iThis musﬁ be
carefully borne in mind when planning thg individual pupil 8 instructian.
A pupil must not start a new teaching item without a sufficient grounding

in pfgceding items. éuidelines in this respect are available in the.

Junior level. Téaghing items whigh all pupils are to study and

-acquire a basic knowledge'of and pféficienéy in during'ﬁhe junior level

grades. &

Junior aan;gﬁgrmeg;gge le ygls Items with which most pupils should

bécome acquainted during the junior level grades and which all pupils are

. \ﬁg1§E4;:Téjﬁ,
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to study and acquire a basic knowledge of and prafjcienty 1n during the .

intermediate level grades:.

Intermediate and seni&r-lé?eis Items with which mos-: ﬁuplls should

pupils are to study and acquire a basic knowlédgg of :and proficiency in

during the senior level grades.

Senior level. Items with which the pupils should become acquainted
duf;ng the senior le;el grades. Thgséyitems are pa:tiéulafly important
. to ﬁupils intending to go on to lines of upper secgnéary school or
comparable foﬁ; of subsequent education involving a great deal of

mathematics.

Problem Solving

The fundamental goal of mathematics is for all pupils to acquire a
good capacity for solving the mathematical problems they encounter at home
and in the community at large. In order to be able to solve such problems,
one usually has to meet the-following requirements: L

- One must understand the problem and have a method QfAsolviﬁg it.

- Qne must be able to cope with the ﬁécéssary numerical calculations.

- One muét be able to analyze and evaluate the result and draw :

conclusions from it. o , . .

All EHESE stages in the solution of, problems must be covered by
teaching. Teaching must include practice in discussing and adopting
~standpoints concerning both the nature of the problem and the plausibility
of the éaiutian, and it must not be confined: to tﬁe one=sided praz?iﬁe éf
predé;armined calculations. Talking mathematics is an important pétt of

teaching.

Problem solving must be includedsin all main teaching items. Generous
scope must be given to practical problems of everyday life.

Problems ought primarily to be selected from the pupils' experience
and interests and from the immediate environment, but they should also be.

. capable of shedding light on social and global problems. Calculations must

be closely. adapted to the skills of each individual pupii- T
. ziggi‘c‘—a thmetic
Arithmetic teaching must start with and be rooted in everyday p:nblems
T
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éﬂd situations of concrete relevance to the pupils. In order to be able to
so;ve mathematical problems of an_everyday nature, the pupils need, among
other” thlﬁgs, to have attained a gocé Standafd of proficiency in various

- methods of calculation. Revision and individual diagnosis are pdrticularly
essential in ar;thmetic, because the various modes of ﬁalzulatlan are
interdependent. The practice of skills must gontinue 1ndividually until.

. each pupil has mastered the subject matter concerned.

Junior level. The concept of numbers is built up by reand of

daborative exercises and comparisons of numbers. Natural numbers ﬁp to
1 000 are dealt with in counection with everyday problems leading to
édditian and subtraction. The concepts of muitiplicatianyané division are
raised, but the treatment of algorithms should be Yeft until the .pupils
have acquired a firm command of addltion and subtractlcn The latter in
turn demand firmly grounded tﬂﬁ ladge of addition and subtraction tables

t

able is now learned with one factor nnt

&

up to 18. Thé multiplicatio
exceeding five. - . \

Junior and intefmediate levels. Natural numbers are expanded to

10 000 and decimal numbers, primarily to two de imal places, are deal
wlth in connection with arithmetic. The ﬁﬂltzp;lcation and division tables
- are practiced, because théy constitute important. prior knowledgé both for
méntal arithmetic and rough calculation and also for the learning of the
:orrasponding ‘algorithms. Previously learned. algcrithms are revised, and
;mult;pllcatlon is learned algarithmically with one factor 1imi§ed to units.
Practical applications of the algarithms thus learned are practiced, mainly
in the form of mental arithmetic and rough estimatea applied to relevant

?éveryday p:oblems.

=

Intermediate and _senior levels. Arithmetic primarily Eompfisas

natural numbers up to a million and decimal figures with.up to three
decimal places. Algorithfs Jlearned previously are revised, and the
multiplicatign algnrithm is expaﬂded to include two factors running into
. several figures. ‘The aim 1is for pupils to acquire canfidence in dividing
e by at least a siﬁglé—digit denominator. Mental arithmetic and rough
' _calculaﬁian are practiced on everyday problems with reference to the
algorithms which have been 1gayned, Gemerous scope is giveﬁ to préctical

applications of the four modes of calculation, with andiwithgu% aids, for

SR | - o Ay S
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example in connection with wages, casts? unit prices, and suchlike.

Senior level. Revision and practical impleméﬁtation of the various

modes of calc laticn,>using calﬂulation aids where appropriate. Mental

*

‘arithmetic and rough cal:ulatioq;

K = ) e

Real Numbers

x

Most people have occasion above all to use natural numbers and
. decimals. Negative numbers occur in practical life to a limited extent,, - -
 and in the junior grades they are only dealt with in response to pupils'
questl@ns and with reference to other teaching subjects. The same applies
to squares, square roots, and numbers to the power of ten scmewhat higher
up in the elementary school grades. Numbers such 25 A/Z and” "3/7 can, for
example, be rounded off to décimals withﬁthe aid cf a pocket calculator.
It should alsé be noteé that subtractions.of negative numbers, like
- multiplicdtions’ of two negative numbers, hardly ever occur in practical

situations.

Percentages

~ The concept of pé:ceﬁtagéé occurs in a number of practical situations
(e.g., economic delibgr;tigns concernirs such matters as prices, discounts,
inte:eéti installments and loans and, in the teaching of social and natural '
4 sciences, with reference to population growth, statistical data, and the ‘
concentration of'chémizalésalutiansg. The pupils should salve problens
connected éiﬁh these and similar situations. 1In d iﬂg S0, fhey shauld

aﬂqu;rg a good standard of proficiency in perfor ng calculations based on

pef:antages and should léarn to employ such ga;culaﬁigns as a basis for

their decisions in everyday situations.

This analytlcal aspect of problei solving must be given at least: the
same amount. of scope as the calculations, which can often be performed

using calculaﬁ;nguaids,_

Measurement and Units

Units form an impartanﬁ part of the data employed iﬁemost problen
solving situations in the home, at work and during leisure. Often one \

needs to be able to choose the right unit for a calculation and to have

- mastered the commonest ;bénges of units. In practical situations, the unit

El = -

el
*
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is seldom given and must instead be worked out in connection With
measurement.  Ureat attention must therefore be paid in teaching to
measurement using different units and instruments and to the coordination
of this work with the teaching of other subge:ts (above all home economics,

handicraft, and science subjects).

Junior level. Length, mass, and volume are measured using the units

and instruments most commonly occurring in the houe. Telling the time ‘is
practiced, together with specifications of time in hours and minutes. The
“use and denominations of the commonest notes and coins are deait with in

connection WIEW practical situations.

Junior and intermediate levels. Units of timé'aiEEExpandéd from

econds to years- Writing the date is also dealt with. Simple changes of

Lo

units and mental arithmetic are .practiced in connection with problem
solving with reference to cooking, the calculation of traveling times, °

prices, etc. | ;

Intermediate and senior levels. The commonest prefixes are dealt

with, as are accuracy of measurement and measuring techniques. The

solution of everyday problems, for example in conn ection with geometry,

speed, local times, trade and currency, to ‘consolidate the commonest units.

"Senior level. Calculation of error in connection with measurement and’

rounding off into whole numbers. Units and EQSngés of units in technical

and scientific contexts.

Gg@metr’
Geométry teaching must help pupils to organize their c@mprehéﬂsion of

their sggf§4ndings. Teaching should start with the home and the immediate
env1ronmént and tie in with other subjects, especially geography, pictorial
studies, and handicraft. Teaching must also give pupils the Qapaclty to

interpret and apply geometric formulas and models.

The capacity for thinking in gegmatrical models is closely connecte d
with the pupils development. Most junior and intermediate level pupils
have a very limited ability to ;ompfehend_and make theoretical usé of such
conﬁépts as area andﬁvoluméi The same applies to formal, formula—oriénted

Egeamétry teaching at the senior level.

'3
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Geometry teaching ought therefore to be concrete and practically
oriented, especially at jgniér and intermediate levels. Furthermore, the
arithmetic used in geometrical calculations should be adapted in such a way
that the basic geometrical ideas will not be obscured by calculation “

. ‘dtffieulties.

Algebra and the Theory of Functions

This element is-of winor importance in everyday life, but all pupils

should have some acqualntance with the material. Careful indiyidualizatién,
based @n'pupils' preferences and capacities, is called for.

L4

Descriptive Statistics-and Theory of Probability

A great deal of the information we receive about the community around
us is expressed in tﬁé fofﬁ of tables, charts, and probabilities.

étnstruéticn is airfed primarily at teéghiﬁg the pupills to interpret and
evaluate this information. It should be integrated with instruétion in
general subjécts.an& based on real data from the local government, society,
and the world at large. Work on -this item is particularly suitable for

group exercises, and 1s recommended for projects. )
B+

All pupils should be informed about the use of computers in soclety
and the rapid developments taking place in this sector. It is paxticularly

controlled by man.
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In Thailand, no programs in minimal competencies have yet been set up.
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MINIMAL MATHEMATICAL COMPETENCIES in THE UNITED STATES

Alexander Tobin
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The minimum competency movement could be the major school reform of
the twentieth century; it has been called that. More cautious observers
deem it "a potential tool for fundamental school reform." Crities call it
"great American educational fad of the 1970's." But whatever -it turns
out to be, the movement has already brought education into the headlines
more than any topic since the passage of the Elementary and Secondary

Education Act of 1965, ESEA focused attention on disadvantaged pupils.

Similarly, the competency movement is an attempt to give all students
a chance to succeed in school and life., The students most affected are
dizadvantaged youth1and those unmotivated to learn. Legislators and policy
makers, in responding to public concern about édgcation, have taken action
or are studyifg how to guarantee that students will emerge from schools
equipped with minimum prgficianéy in basic skills. At this writing,
thirty-nine states have established some form of minimal competercy
testing. All fifty states have experienced legislative or state education
department activity (study, planninég discussing, drafting, implementation)
in the area of setting standards for schools or students. Federal minimal
competency legislation has been proposed, but administration fo;cials héve
opposed it on ihé grounds that education is essentially a state and local
function. Passage appears unlikely. However, Congress has included a
vision in the renewed Elementary and Secaﬁdary Education Act that
e ibles the Department of Education to award grants to local or state
£

tems which desire to develop educatlional proficilency standards.

Some of the actions emanating from minimal competency legislation
require that students be able to read, write, and compute (generally at the
eighth grade level) before receiving a high school diploma. Others fequifa
Ehat students become proficilent 1un solving everyday prcb;&ms that adults
faze. To illustrate: instead of asking students to add and subtract
columms of figurestorrectly, students would be asked Eotbalancé a

checkbook--an everyday "survival or "1ife" skill.

12y
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The rationale behind legislation on required competencles seems to be
this: requirin; states or local school districts to set minimum standards
of performance and to test standard proficiency in meeting those standards

will result in more competent students.

The push to minimal competency tésting began in the early 1970's, when
a rash of studies appeared reporting that American students were performing
considerably below previous levels. Employers began to complain that a
great number of job applicants lacked reading, writing, and mathematical

skills for entry level positions. Citizens charged that schools were

‘N

failing in their task and needed to be held accountable. In 1976, George

Gallup found that 65% of the public supported the idea of fequired
competencies as preréqu151tes for high school graduation. Other polls have
found the percéntage to be as high as 80%. A poll of school board é
presidents, by the National School Boards Association, found that 76%
believed that every student should be required to pass a minimum competency
test as a prerequisite for graduation. Public criticism has been fueled by
well-publicized law suits in which 111- pfepared studengs have sought (so
far unsuccessfully) redress from the schools. The Peter Doe case (San
Francisco, 1972) was the first malpracﬁigé case against a school district
ever pursued’ in this country. Doe charged that his fifth grade reading
level at high school graduation was below the competency level necessary
for holding a job. . Although Doe lost his case, some educators view minimal
competency testing as a fail-safe mechanism to prevent such suits in the -
future. Others see minimal competency testing as providing the necessary
documentation to substantiate claims of educational malpractice. Some
legal experts believe that Doe would have won his case 1if minimal

petency testing had been in operation dufing his school years. Public

com
nt st in minimal competency testing has been supplemented by research on

[l

competencies, behavioral objectives, and the measurement of educational
boutcomes (all of which have become common in public educatlon) This
combination of forces has made minimal competency testing politically
feazsible.
Oregon, the first state to become involved in the competency movement,
offers an example of fundamental school reform, attempted through the use

. of a competency-based system. The State Board of Education requires all
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schools to set goals for elementary and secondary education. Failure to do
so could result in the loss of state aid. The intent is to ensure that
schools will make availa?la to students the cpportunity to learn to
function effectively in six life roles. They are: individual, learner,
producer, citizen, consumer, and family member. The Oregon Board requires
all districts to-assess how well studeﬁts can read, write, and compute. It
also asks them to devise policies in new graduat;an requirements (started
in 1978). Districts must identify the minimal competencies needed for a

diploma.

Other states, such as Fiorida and New York, have introduced new tests
which help determine whether a student graduates with a diploma or with a
certificate of attendance. Florida introduced the functional literacy test
iﬁ Octobéf; 1977. A passing score of 70%Z is required both in ;ommuhigation
and in mathematics. In the first administration of the test, ome-third to
one-half of the students in several districts failed mafhematics.

Officials estimated zhagkfive to seven percent of the students would stiil

be unable to pass it after being given three chances.

Students in New York must make a minimum score of 65Z on five new

basic competency ‘tests administered state-wide in reading, mathematics,

-practical sciences and heal i, ~ivies, ciltizenship, and writing skills.

Otherwise, they cannot receive . diploma (started in 1980).

Other states are taking different routes to guarantee minimal
performance in basic skills. ''There is almost universal acceptance of the
need for the concept, but only minimal agreement on how best to attack the
problem," says Chris Pipho, Associate Director of the Department of
Research and Information for the Education Commission of the States. He
maintains it would take daily bulletins to keep up with the frenzied

activity characterizing the movement.

At the local level, thé Denver Public Schools developed and started to
use minimal competency tests in 1960, to assure that students are
proficient in reading, language, spelling, and mathematics. Only about
one. and one=half percent of the students in the district have failgd to
receive a diploma because they cannot pass the tests. By comparison, the

failure rate for Denver students who have taken the tests only once or
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twice is twenty to thirty-five percent. Students have eight chances to
pass. A \

Other districts have established new pnlicies which do not allow
students to be promoted to a higher grade until necessary skills or
competencies are mastered. Both California and Florida allow students to
leave school early by Eaking a form of préficien;y test. Students who pass
receive the equivalent of a high school diploma and are permitted to
by-pass other graduation requirements. The flurry Qf!aativity at the state
and local level was the reason for legislatures to propose that national |
standards be set by minimal competencies. These proposals received little
support from educators and federal officials, despite the insistence of one
legislator that "parents want schools to get back to the basics, and this
is one wéy to do it."

Administrators respoﬁding to minimal competency testing view the
movement in various ways. Some call it "another swing of the pendulum.”
Others welcome the movement and consider it an impetus for examination,
renewal, and reform. But to many administrators, the competency movement
represents overreaction to reports of declining test scores by legislators,

parents, and the publié;

The demémd that schools prove that students are competent before they
graduate more often than not takes the form of a pencil and paper minimal
competency test. While, on the surface, requiring a test for graduation
appears simple, the potential is great that it can turn into an educational
or legal quagmire. Students denied a diploma may sue, charging that the
graduation test is culturally biased or that they had not been-.given
sufficient preparation for this new requirement; or the test content could
be so elementary that it creates political problems, as is the case in New
York, where the proposel test was termed 'laughable and deceptive." ’
Competency tests can be hazardous if testing content does not reflect the

curriculum of the school district. In this instance, students are

penalized for something they could not control, and schools are judged on

areas they did not purport to teach.

All of these cautions were discussed in a report from the National

National Conference on Achievement Testing and Bagic Skills sponsored by

lji_.,‘/
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HEW in the spring of 1978, the report warned that "any setting of state- .
wide minirmun competency standards for awarding the high schcol diploma--
however understandable the public clamor which has produced the current
movement and gxpéctatianﬁﬁis basically unwarkable, .exceeds the present )
measurement arts of the teaching profession, and will create more social
problems than it ;an‘ggnceivably solve." The report recommended, instead,
that é:hacls use diagnostic testing in the early grades and that more time

be spent in the classroom on basic skills.

That report and the conference's strong decision that the federal
government not get into the area of a national testing program, even a
voluntary one, probably will be loocked on as the first brakes on the
competency testing fervor. Buﬁ although it may be slowed, competency
testing is an accountability technique that will remain, in some forﬁ, a
part of public education in the immediate future.

. ]

The currently popular slogan "back to basics” has become a rallying
cry of maﬁy who perceive a need for certain changes in education. The
result is a trend that has gainéd considerable momentum and has initiated
demands for programs and evaluations which emphasize narrowly defined

skills.

Mathematics educators find themselves under considerable pressure from
B members of boards of education, legislators, and citizens' groups who are
demanding -instructional programs which will guarantee acquisition of
Qoipuﬁational skills. Leaders in mathematics education have experienced a
need for clarifying what are the basic skills needed by students who hope
to participate successfully in adult society. The narrow definition of
basic skills which e%uatés mathematical competencies Fith computational
ability has evolved as a result of several forces: 7
= Declining scores on standardized achievement tests and college
entrance exams. E :
- Reactions to the results of the National Assessment of Edrcational
Progress.
— Rising costs of education and increasing demands- for accountabiiityi
- Shifting emphasis in mathematics education from curriculum tontent

to instructional methods and alternatives.

Iu 1/
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- Increased awareness of the need to provide remedial and

compensatory programs.

- The wide-spread publicity given to each of the above by the

media.

This wide-spread publicity, in particular, generated a call for action
from governmental agencies, educational organizations, and community
groups. In response to these calls, the National Institute of Education
adopted the area of basic skills as a major priority. This resulted in a
Conference on Basic Mathematical Skills and Learning, held in Euclid, Ohioe,

in October, 1975. \ '

The National Council of Supervisors of Mathematics (NCSM), during its
1976 annual meeting in Atlanta, Georgia, met in a special session to
discuss the Euclid Conference report.. More than one hundred members
participating in that session expféssed the need for a unified position on
basic mathematical SkillS*—a position which would enable them to provide

more effective leadership in their respective school systems, to give

adequate rationale and direction in their task of implementing basic

‘\W

mathematics programs, and to appropriately expand the definition of basic
skills. Hence, by an overwhelming majoriry, they mandated the NCSM to
establish a task force to formulate a position on basic mathematical’
skills. 1In the summer of 1976, that task force was convened. The NCSM

- Position Paper on Basic Mathematical Skills was produced as a result of its
efforts. ' V

There are many reasons why basic skills must include more than
computation. The prgsentjtecbna}agigal society requires daily use of such
skills as estimating, problem sgiving, interpreting data, organizing data,
measuring, predicting, and applying mathematics to everyday situations.

The changing needs of soélety, the explosion of the amount uf?quantitative
data, and the availability of computers and calculators all demand a
fedéfiming of the priorities for basic mathematical skills. In recognition
of the inadequacy of computation alone, NCSM went on record as providing
both a general list of basic matﬁematicél skills and a clarification of the

aeed fér such an expanded definition of basic skills.

Any list of basic skills must include cumputatign, -However, the role

1:2;



of computational skills in mathiematics must be seen in the light of the
contributions they make ~o one's ability to use mathematics in everyday
living. In isolation, computational skills con*ribute little to one's

ability to participate in mainstream society. Combined effectively with

ability needed by adults.

Basic Skill Areas

The NCSM views basic mathematical skills as falling under ten vital

areas. The ten skill areas are interrelated, and many overlap with each

other and with other disciplines. All are basic to pupils' development of
the ability to reason effectively in varied situationmns.

This list is presented with the conviction that mathematics education
must not emphasize computational skills to the neglect of other critical

areas of mathematics. The *ten components of basic mathematical skills are

]
1]

listed below, but the théf-éf their listing should not be interpreted
indiéatimg either a priority of importance or a sequence for teaching and
learning. EQrthermote, as society changes, our ideas about which skills
are basic also change. For example, today our students shauld-léarn to
measure in both customary and metric systems; but, in thg future, the
significance of the Qustoﬁafy system will be mostly historical. .There will
also be increasing emphasis on when and how to use hand-held calculators

and other electronic devices in mathematics.

Problem solving. Learning to solve problems is the principal reason

for studying mathematics. Problem solving is the process of applying
previously acquired knowledge to new and unfamiliar situations. Solving
word problems in texts is one form of problem solving, but students should
also be faced with non-textbook problems. ?roblémasalving-stratégies
involve posing questionms, énalyzing situations, translating results,

. 1llustrating results," drawing diagrams, and using trial and error. In

solving problems, students need to be able to apply the rules of logic

necessary to arrive at valid conclusions. They must be able to.determine

- which fgets are relevant. They should be unfearful of arriving at
tentative conclusions, and they must be willing to subject these

conclusions to scrutiny.
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Applying mathematics to gygryégyf;ituaticgg; The use of mathematics

~is interrelatea with all cowmputational activities. Students should be

encouraged to take everyday situations, translate them into mathematical
expressions, solve the mathematics, and interpret the results in light of
the initial situation.

Alertness to the reasonableness of results. Due to arithmetic errors

or other mistakes, results of mathematical wecrk are sometimes wrong.
Students should learn to inspect all results and to check for reasonahleness
in terms of the original problem. With the increase in the use of »
calculating devices in society, this skill is essential.

Estimation and approximation. Students 'should be able to carry out

rapid-approximate calculations by first rounding off numbers. They should
acquire some simple techniques for estimating quantity, 1Ength; distance,

weight, ete. It is also necessary to decide when a particular result is

precise enough for the purpose at hand.

Appropriate computational skills. Students should gain facility with

addition, subtraction, multiplication, and division with whole numbers and
decimals. Today, it must be recognized thiat long, complicated computations
will usually be done with a Eal;ulétor. Knowledge of single-digit number
facts 1s essential, and mental arithmetic is a valuablé skill, Héregve:,
there are évgfyday situations which demand recognition of, and simple
camputatioh Yith, common fractions.

Because Ecnsumgfs.écntingélly deal with many situations that. involve
percentage, the ability to recognize and use percents should be developed

and maintained.

Geometry Students should learn the geometric concepts they will need

to function effectively in the 3-dimensional world. They should have
knowledge of concepts such as point, line, ﬁlane; parallel;, and
perpendicular. They should know basic properties of simple geometric
figures, Particularly those properties which relate to measurement and
problem=solving skills. They must also be able to recognize similarities
and differences among objects. ‘

Measurement. As a minimum skill, students should be able to measure

distanéa; weight, time, capacity, and temperature. Measurement of angles

12,
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and calculations of siﬁpie areas and volumes are also essential. Students
should be zble to perform measurement i.. both metric and customary systems,

using the appropriate tools.

Tables, charts, and graplis. Students should know how to read and draw

conclusions from simple tables, maps, charts, and graphs. They should be
able to condense numericjl information into more manageable or meaningful

it

terms by secting up simple Eabléé, charts, and graphs.

Ugingfggﬁhgpggics to predidt. Students should learn how elementary

nétions of probability are usea to-'determine the likelihood of future
"events. They should-learn to identify situations where immediate .pa3t
experience does not affect the liiélihnod of future events. They should
become familiar with how mathema{?cs_is used to help make predictions such

as election forecasts. ™~

Computer };E§§;3y; It is important for all citizens to understand

what computers can and cannot do. Students should be aware of the many
uses .of computers in society, such ‘as their use in teaching/learning,
f;nancial transaétiOns, and infciumation storage and retrieval. The :
"mystique" surrounding computers is disturbing and can put persons with no
understanding of computers at a disadvantage. The increasing use of i
computers by goverﬂméné, iﬁdustfy, and bygiﬂésé demdnds an awareness of
computer uses and limitations.

Even though some school boards and state sgislatures are starting to

e
mandate mastery of minimum essential skills in reading and mathematics as a

A
requirement for high school graduation, certain caveats are in order. 1In
the process, they should consider the potential pitfalls of doing. this

without an appropriate definition of 'basic skills." If the mathematics
requirements are set igétdinately high, then a significant number of
students may not be able to graduate. On the other hand, if the
mrthematics requirements are set too low,- and mathematical skills are too
narrowly defined, the result could be a sterile mathematics program
concentrating exclusively on learning of low level mathematical skills.
The NCSM Position Paper neither recommends nor condemns minimal
competencies’ for high school graduation. However, the ten components of
basic skills in the Position Paper can serve as guidelines for state and

= :t
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local school ayaaamaithaa are considering the establishment of minimum

essential graduation requirements.

Davalaping Basic Skills

One individual difference among students ia still the way of learning.
In offering opportunities to learn the baaicgakilla, the objectives must be
- provided to meet’ these varying learning styles. The present "back to
basics" movement, on 'the other hand, may lead to an emphasis on drill and

practice as a way to learn.
.é A

Certainly drill and practice is a viable option, but it is only one of

man§ possible ways to bring about learriing and to credte interest and
motivation in aaudenaa- Learning centers, contracts, tutorial sessions,
individual and amall group projects, gamaa, simulations, and communlty
based activities are’some of the other options that can provide
opportunities to laafﬁ basic skills. Furthérmore, ta.halp students fully
undaratand basic maghematical concepts, gaachara should utilize the full
range of activitiea and materials available, including ObjECEE the students
can aatually_handla.

The learning cf basic mathamatical skills is.a aantiﬁuing process
which extends through all of the yeara a atudant is in school. Iﬂ
particular, a tandency to amphaaiaa aomputaticn ‘whiie naglaﬂting the other

aine skill avreas at the elementary level tust be avoided.

Conclusion

Competency activity in the states and local achool districts has been
desctibed aa a constantly changing landscape. Under such conditions, it is
- impossible to know for certain vhat its long-term: .affects on education will
| be. Since competency-based programs have emerged for diverse reasons and
with differing approachaa, it is likely that the movement will have some
paaitiva effects and some nagativa effects. Because it has been such a
implemertation details scheduled all the way up to 1985, it may be yaara!
before any reasonable assessment of impact can be made. This fact, coupled
with uneven implementation and/or financing, tourt cases, and other
_confounding variables, may well prohibit aay=final aancluaiana’abaua

minimal competency testing. * .

-
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Any assessment of the impact of such testing programs must be tempered

with the knowledge that new fads and terms tend to rise quickly in

education, only te be short-lived. It must be noted, hovever, that even if
minimal competency testing turns out to bYe a fad, the political fcrzesaghag
gave rise to that fad may require atténticn for quite some tim Moreover,

e.
because minimal competency testing has attained the status of law in

everal states, this movement may have more impact on education than most

Ity iy

ads.

In the final analysis, it i1s quite likely that the implementation of
minimal competenty programs in mathematics will have both positive and
negative effects. Thus far, neither the worst fears of critics nor the

highést hopes of advocates have been realized.

o
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While the ;inimgl competency "mﬁvemént" has had far ”é”l'ching effects
in many cauntries around the wa:ld minimal gampetency progfams are few
anﬂ far between. 1f a minimai campetency pragram is characterized by

- the ideatificatian of skills to be achieved by all students in a
particulaf class, with ‘
the satisfactary ("minimal") level af mastery early identified
for each skill and ]
testing to tell if a student has achiéved ‘the "minimal" level

"then four countries :eport large—scalé minimal cﬂmpeten;y programs.

&

Minimal Campezency Pfag:am Reported

Some small, experiment al, competency-based programs for mathematical

edugaticn-have been reported (e.g., in individual districts in Chile and in
New Zealand). However, only 4 of the 25 countries report any large-scale

minimal competency programs, either already implemented or planned for the

" near future. .
_ Belgium. Especially in the French-speaking part, as described by

G. Henry, "Lists of educational objectives (far gradés 1~6) have been
elaborated by educational researchers and disseminated by the Ministry of
Educatian.... Efforts hgve been made too-for surveying student and school

hievemant by using these 1ist’ " HDVEVEf, this apprﬁach is new, is

m

different from what is generally thaught af as a "minimal competency

program." . : 2

=

Israel. In 1962, according tn A. Lewy, the Ministry of Education
initiated a minimal competency pragram for low achievers (primarily
children of immigranta), called the "Parenthezis Program." However, the
_program never received formal appraval and it was effectively dropped
because of the poor respomnse by both teachers and educational

_ : -

psychologist s. -

.
Kenzai Vital mathematical skills (pa:ticularly for rural, non-math-

"Materials for the Plaﬂﬂed mathematics curriculum will be introduced in

P,
\IC,‘
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Kenya Primary Schools in 1981. Evaluation has been planned...to measure
student achievement and to recommend any remedial measures that will be
necessary. " Since it is not yet in full operation, it is, of course,
difficult to determine if this curriculum will actually be a minimal
competency program.

ggitédfstét§§} Unlike Belgium and Kenya (where their curriculum

changes for the 1980's may or may not turn out to be minimal competency
programs), in some states of the United States, Eurficulum changes of the
1970's were definitely minimal competency programs. In fact, according
to A. Tobin, "Thirty—nine states have established some form of minimal
competency testing." On ghe other hand, those states which have gene s0
far as to make passing test scores a requirement for receiving a diploma
have been facing legaf challenges (e.g., Debra P. v. Turlington, floridag
1979). These havé ﬁééﬁ_initiated mostly by disgruntled parents, who
thought that a minimal c;mpetenry program would result in their children
achieving minimal staﬂdafds, not in their baing preventéd from graduating
by the im@csitian of those standards. The rising enthusiasm over minimal

campetency tésting in the United States is clearly leveling aff.

. Problems Associated with Minimal Competengy Programs

In countries other than the four mentioned above, curricular changes
havé had emphages ather than testing for the achievement of "minimal"
standards. In some cases, the national curriculum plgnnérs just haven't
’given much thought to minimal cnmpétenciés in mathématits, this iz the
sitfiation described by C. Suﬁabutr in Thailand. In othe§rcauntrié§; the ;f

curriculum déVElQpEIS have been deliberately avoiding minimal cgmpétency
programs for a ‘variety of reasons; that is the situation described by
T. Fidje. in Norway.

Listad belgw ire some of the more commonly expressed difficulties
assagiated with minimal competency endeavors. Some are concerns expressed
in those zguntries which have, thus far, avoided minimal competency
programs; others are problems actually experienced in countries whiéh have
implemenzéd such programs.

1. Minimal competency programs do not necessarily result in increased

alif;;



learﬁing. A. Lewy points out that one of the eriticisms of the
"Parenthesis Program” in Israel was that ''the reduction of the scope of

the skills and concept units to be mastered is not likely to improve the

2. Minimal competency programs do take time and effort to develop and
implement-—~time and effort which could otherwise be devoted to improving
the quality of instruction. The concern of teachers in Ireland, for
example, "has been mainly with courses for the weaker students, rather

than with minimal competence as such." In Sweden, as outlined by L. Skoogh,

testing programs or identifying minimal levels of mathematical
competencies. The direction has ilnstead been a movement towards

teaching for low perfoPmers more concrete and experimental.”

3. Minimal competencies are difficult to identify. Certainly the
necessary mathematical competencies vary signifieantlj from country to
cauntryi:-Hawevef,reven within each country, "minimal" competencies may
vary, depending onzsex, geagraphieal location, and job expectations. The
signifiéancé of such differences was emphasized in a recent survey of
employers in Scotland by the Sheffield Region Centre for Science and
Techﬁalcgy (1978). '"One of the main problems," to use the words ‘of
G. Pollock, '"is how we (sacigty) affiveﬁaf a consensus as to the required
mathematical tasks."

4, '"Definitions of minimal standards tend to result in infleiibility
and rigidity of the teaching system." Those words of W. DBrfler (Austria)
are particularly critical in this age of rapid technological devélopment.
Fléxibility and‘adaptatian are essential. As A, Tobin writes,

"As society changes, our ideas about which skills are basic
also change. For example, today our students should learn to
measure in both customary and metrlc systems; but, in the future,
the significance of the customary system will be mostly historical.
There will also be increasing emphasis on when and how to use N
hand=held calculators and other electronic devices in mathematics."
5. Tﬁeéretically "minimal" standards tend to collapse under the

strain of implementation. In other words, to reduce the number of

"failures" to a politically acceptable number, the standards may be

I
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lowered to the poiﬁt of uselessness. Such was the case in New York

(U.S.A.), "where the proposed test was termed 'laughable and deceptive.'"

6. In fearly ;vefy caunﬁry where some form of minimal competency
movement- is growing, there is a_éeriaus concern that the increasing
emphasis on "minimal" competencies may result in those ninimums becoming
educational goals--the maximum expectations ofﬂﬁarentsg students, and even
teachers. J. Ellis talks about this concern as it exists in Australia:

"Schools in Australia are in the main administered by State
Education Departments.... Thus, any minimal competency assessment
would currently be the province of each State Education Department.
The absence of such assessment may reflect the disquiet of
mathematics educators over amy such setting of 'minimum’' standards
and the possible abuse in both community reaction and lowering of
mathematical goals." : .

7. Focusing on easily behavioralized items may result in the omission
of "necessary" mathematical learming. In Norway, for example,

"There is a strong professional fear of defining the
curriculum too strictly. It may define essentials of the subject
in too narrow terms, and thus exclude broader aims (such as
mathematical awareness, problem solving, and the use of
mathematics in unstructured settings)."

Essentialiggatufes;§ﬁrEffecﬁgggiMigimal,Cgmpgﬁenc& Programs

If a country, a district, a school, or an individual teacher wishes to

implement a "minimal competency program,’ then they must not limit their
preparation to:
.a long list of "minimal competencies,
carefully wriﬁtén ds behavioral objectives,
and accompanied by an extensive array of

criterion~referenced evaluation instruments.

(o]

While the above list may identify the essential characteristics

minimalAcampétency program, they are not the essential features of

:‘m

minimal competency program that works.
From the 25 national reports submitted for this review, it appears 7
that, to whatever extent a winimal geﬁpetency program can be a successful

educational tool, it can only be successful if:

1. It includes instructional materials, thus providing a basis for

teaching, not just evaluating. In one of the minimal competency programs

11
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in Chile, F. Otefza and P. Zanocco report the geﬁe:atipn of "a complete
madular system for the basic education of adults.

2. It includes ggmgq;a;iqp; Identifying the "incnmpetengies of
students does not make those students moreé’ competent. G. Pollock reports
on the recommendations of the Munn Committee (1977) in Scotland:

"The Committee felt strongly that such tests would serve little
educational purpose at age 16, since failing the test would simply
record inadequacy at a point in the student's career when the
school Eauld do nothing to remedy his/her deficiencies. Hence the
report suggested that any test of -basic skills should be designed
for use at around age 14, the aim being to identify failure to

- reach adequate standards at that point in time. Such identification
could lead to a remedial program being put into action with a
view to improving national standards in basic skills."

Unfortunately, B. Andelfinger (FRG) adds on this point that increases in
remediation programs are sometimes "avoided because of the high costs, the

expenditure of time and energy, and the prejudices of many teachers.”

3. It allows for igg;?iQEglldiffgyégggs,(thus perhaps contradicting
the generally accepted interpretation of minimal competency programs).
A. Lewy reports from Israel, - . '

"Knowledge accumulated in this country about the distribution
of cognitive entry behaviors of learners in various socio-economic
groups makes it possible to set different standards for the
distribution of achievement scores, in keeping with the specific
socio-economic composition of a partigular class. While the
mastery ‘of the required basic concepts may be considered a
positive achievement for certain classes, it would not be viewed
as such for other classes. - .

aveflapping syllabi," with “thfee carrespanding national examinations in

mathematics."

4. 1t avolds curricular rigidity. 7, Oteiza and P. Zanocco (Chile)

" suggest that the "process fcr identifying necessary skills (rather than
competencies themselves) be made a permanent part of the educational system

and that they '"'play a part in any program implementation."

5. fit avoids the formality of bghavioral objectives. J. Paasonen

. reports from Finland,
"There has been some discussion as to whether the basic aims
should be stated in behavioral terms of the form 'The student
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should be able to....' Lists of skills of thi%_typa tend to be
quite forbidding to the average teachér-reader, however, so the

method of presenting the basic aims by means of the material
associated with them was chosen."

Emerging Curricula and the Minimal Competency "Movement'~

During the last decade, even in cgﬁgtfies which have avoided full-

fledged minimal competency programs, there has nevertheless been an ;

apparent movemerit away from the very abstract "math for math's sake,” and

a movement toward minimal or "necessary" skills. In other words, there has

emerged an increasing emphasis on mathematical topics which are

demnnstrably useful to the students. These topics have been grouped into.

- =

three categories: o
- Basic skills. The "back to basics" trend has been felt in several

countries; including Finland. Recent curricilum modification there,
_as described by J. Paasonen, was based on the principles that;
"Certain aims that give a basis for further education are set up for'
the whole age group," and that '"the basic material leads to the
attaiﬁmenﬁ of these aims and is taught to the entire age group." At
a slightly different level, the same trend is described by Y. Ozawa
in the trimming down of the Japanese high school méth program to the
skills "necessary' for university study.’ '

- Survival or life skills. The Natinnalrﬂammit;ee on Education in

Keqya, for example, recently made reegmmen&stions for curriculum
chénge in the 1980's. Their recommendations were based on.the
‘recognition that the future success of mathematics edﬁcation dEpeﬁis
not on the number of units of mathematical knowledge a child hasz or
is able to recite on reéuest,Abut on how the mathematics he has
1e§rﬁéd has prepared him to live effectively.

- Job-preparation skills. 'In Ungland, as pointed out by D. Dawson,

the Shell Centre for Mathematical Education has been doing extensive

are typical of investigations being made in many countries,

including the United States.

17;
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There is a tremendous overlap among thajaatagariaa'liatad above,

8
the main emphasis is the same~-giving the student what he/she needs. In

‘'several countries, quite explicit attention has been given to the
importance of all three categories of necessary skills. In Bangladesh, for

axamﬁla, 48 so claarly described by » Sharfuddin,

"In preparing cur mathematics curriculum, we attached .
impaftanca to those 'basic skills' needed to go on to the next
educational levels.... We feel that mathematics is required for
two pufpaaaag—firat for use in the every day life of the average
citizen ('survival skills'), and secondly, as a tool for the

scientis:, angiﬂaar, ot technician:('job preparation skills')."
In Germany, a aingla tarm=='mathamatiacha Allgemeinbildung''-~is used to
include all three.

Impact uf the Minimal Cnmpatanay Movement

S -+ 'This emerging amphaaia on "minimal" or ﬁacaaaary mathematical skills
'haa had an impact -on curricular :hanga on six aaﬁtinanta. Some of the more

wzaignificant aapaa;a of that impact :allaw. A -

1. It ia faataring an awareness among instructors of the necessity

A

. for raviaw of mbre baaic skills or competenciles. The situation in Naw
Zealand 1a deaafibad by R. Garden:

AWhile - the minimal anmpatanciaa movement has (at least so
+ far) paaaaﬂ us by, the debate (such as it was in New Zealand)
appears to have sensitized teachers to the need to placa more
. -emphasis on basic skills than they had been doing over the last
- .. few years. I think that provided the sensitizing process is
’ translated, into action in tlié classroom, we can wall do without
the added stimulus of a formal taatiﬂg program,"

ah owing up amang individual mathematics inatructafa in atth countrie

(a.g., Auatralia, Bfaail Eanya and the United Sta tes, just to mention

3

a few).

2. Thére is &~ ttand toward reducing tha taaahing matter for less able
-at;danﬁa. In Ireland, far axampla, E.- Oldham reports that attampta are
being made "to formulate alternative, less abatraat courses." In some’
other ;auntfiaa,iaf aaurae, the ef fforts are less ambitinua and are
illustrated by the aaampla of Belgium: ~

"In maéhamazica, the school éragrama intend to provide the
best preparation for the...math-oriented students.... For all other
students, the school.programs are developed by deleting contents
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from the math-oriented programs. There is, therefore,' no real”

adjustment of the programs to the needs of these students."

3. "There is an increasing feeling of teachers and saciety for the
gap between expectations and reality." B, Andelfinger s words apply not
only to the Federal Republic of Germany, but also to Finland (where
follow-up testing to a basic skills program indicated that only 60% of the
students had mastered the material to a "satisfactory" extent), to
Bangladesh (where the passing mark on public mathematics examinations has
been set at 40%), and, in the United States, to Flaridé {(where one-third
to one-half of the students in several districts failed the "minimum

ccmpatency“ test in mathematics).

4. Minimal competency investigations are supporting’ an expanded
concept of necessary skills. Quite unexpectedly, it seems, inquifiés

concerning necessary mathematical skills are not only identifying thase

skills which are being taught but don't t have to be; they are also revealing

those topics which are not being emphasized but should be. J. Fonacier and

L. Pascua report their surprise (and the surprise of the project team) over

the wide range of skills considered essential by a survey in the Philippines: -

"The project was undertaken quite recently (mid 1979), so
the'résults are nat yet definitive. While the study did come up

were » TOO MANY skills that were cansidered minimal or basic
A similar study, reported by B. Andelfinger in Germany, produced a
catalogue of competencies that "was called too big." 1In the United States,
the National Géunﬂil of Supérvisafs of Mathematies ﬁublished a position
paper on basic thematical skills, in which they identified ten vital

areas: )
-~ Problem solving
= Applying mathematics to -everyday situations .
- Alertnessftg the reasonableness of results . _
- Estimaticn and approximation_. ’ : j
é’Appropriate computational skills
éNGeg;%ny - ’
;”MeaSQEémeﬂE ,

- Tables, charts, and graphs

‘~ Using mathematics to predict

e
b
<

- Computer literacy




Finally, from Erszil M. Dantas reports the effarts of individual teachers
to determine what geometrical skills are essential, and to perhaps bfing
the study of geometry back into the junior high school curriculum in.

Brazil. ,

Summary of Trends Observed

Needless to say, the minimal competency movement does not exist in
isolation. It functions in conjunction with other trends, many of which
may be of. interest to curriculum planpers.

1. Necessity of magggmacigg, Mathematics education (and education in

generél) is recognized as becoming increasingly necessary for the average

cftizen. This is, of course, a result of industrialization and (to use the

words of H. Schuring) a vast array of "technological, social, and

scientific advances," including "the influence of computers ‘and
calculators."

2, More are being educated. | I In Finland, as J. Paasonen reports,

"It is felt that a central aim of teaching mathematics in

school 1is to assure a sufficient level of mathematical literacy

for all students, without early discrimiration between those who

have barely mastered minimal competencies necessary for survival
7 and those Eligible for secondary education.' SR
In Kenya, in the early 1970's, a tremendous effort was made "to expand the
primary ischool system so that as many children as.possible could obtainp
basic e%ﬁcafian.“ As C. Eshiwani reports,

’ "Primary Education was made free, and, as a result, the

enfollment rates rose rapidly to 85 per cent by 1980. "

It "is éfhapg worth mentioning that the responsibility to provide
apprdpriate education for as many students as possible includes those with
ﬁsmgnﬁal or emotional problems. This is particularly appa:ent in the program

in Luxembourg, as reported by Robert Dieschbourg. Finally, and more -
generally, as H. Schuring reports from The NéthEIISﬁ&s, :
"Within a period of about twenty years, we have witnessed
a change from secondary education for a minority to secondary
educatior for a large majority, if not all."

3. Poor math Skills. There is world-wide distress over poor

development of math skills. A majority of the countries submitting reports
for this review indicate mdre than mild displeasure with the level of

achievement in mathematics among primary and secondary students.
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4, "New math" is being rejected. While not being given all .of the

blame, the "new math" is nevertheless considered a major factor in a

decrease in "useful learning." The displeasure over the effects of few

Germany, Ireland, Kenya, New Zealand, Sweden, and the United States. From
England, for example, D. Dawson reports that,-

~ "There are pressures to establish 'basic skills,' 'life skills,'
. and 'job-preparation gkills.' These pressures are rooted in
widespread belief that standards have dropped or that skills in
mathematics have become less relevant to the needs of tlie outside
: warlds—particularly as a consequence of the introduction of the
'new math' in the 1960's (although one should add that similar
complaints have been heard for at least the last hundred years).'

P

=

- from Germany, B. Andelfinger reports that,
"Disappointment over the inefficiency af the 'new math' and
~low numerical, algebraic, and geometric competericies of many
pupils in FRG put in motion the discussion about educational goals
and mathematical competencies. This discussion has not focused
on minimal' mathematical competencies, but on 'useful,'
'necessary,' 'worthy' competencies. A mixture of basic skills,
llfé skills, and job preparatian skills under  the heading of
"mathematische Allgemeinbildung' is being established."

R. Garden adds that,

N "In New Zéaland, criticism of weaknesses in basic mathematical

gkills in school-leavers is not new; but, in récent years, the

N introduction of new mathematics programs hés provided a convenient

N peg for critiecs to hang their claims on. Those critics concerned

~mbout computational skills have had some justification for their

eriticism. The adoption of much wider goals for primary school
mathematics, and for less able students in secondary sﬁhaols, has
inevitably meant that less time has beemr available for the
practice of elementary skills.”

5. CaféAgurriggla;_thila théfé has_nat been an overwhelming

enthusiasm over "minimal}'' competencies, there has been a great deal of
interest -in constructing a "Core Curriculum." From Canada (British
Columbia), for example, A. Taylor fep@rts,

"To identify the skills and knowledge which are generally
accepted as fundamental or basic to all students, the Ministry

of Education published a document in 1977 titled 'Guide to the
Core Curriculum. bR :

Fram the other side-of the Atlantic oéean, T. Fidje reports a similar

development:
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"The curricula in Norwegian schools today are generally
frames, in which the teachers and students...to some degree, are
free to choose. The "tendency today is to define a core
curriculim and, besides, propose some optimal items." o

6. Textbook influence. There is an increasing awareness of the-~

difficulty in achieving fundamental change in the Edugatignal‘5yétem_= In
fact, it appears ‘that there are some places where. teitbooks have a greater
impact on course content and teaghing methods than the "prescribed
curriculum" does. "In Belgium,' lfar example, as reportéed by Mrs.
Brusselmans and Dr. Henry, ,

- "The concept of ' curriculum is a very recent concept. A

- large majority of school or ministry administrators and of teachers

‘ (probably more than 90%) ignores this ganzapt. The practice of

these educators 1is therefnre mainly guided by school programs or
by existing textbooks.'

of course, ‘some countries agcively reeagﬁize the impartance of textbagk
content in relationship to curricular change. As S. Sharfuddin points out,

+ "I countries like ours, 'change in curriculum' and 'change in
textbooks' are synonymous. The curriculum is framed by the National
Curriculum Committee, and textbooks are produced by the Bangladesh
Schoql Textbook Board. A single textbook is followed -in all schools

* of Bsngladésh," s

7. Primary/secandary transiticn.v In an age af'fapid curricular

:hangp, careful :ammunicatinn between primary and secondary teachers is

{j,créasiggly being récagniggd as a prerequisite for effective mathematical
V. education.- As Mrs. Erusselmans reports, )

"Hany éducatignal administratars afe cangerned with Eh%,gulf
fr‘ tha Flemish paft of Belgium, minimal campetencies for the
' elementary school are reviewed in the first year of secondary
education. This focus is explicitly mentioned in the curriculum.
Because of the introduction in 1978 ¢f the so-called 'new math'
within the curriculum of primary education, the problem of the
transition in this field will be reviewed in the near future."

., similar concerns are expressed by J. Paasonen (Finland) and J. Ellis
(Australia). :

8. Nation-wide testing. Nation-wide testing, of some sort, exists in

almost half of the countries contributing to this‘faview; however, tﬁeit
methods and purposes vary Efémendausly _ :i

. 9. Internatinnal sharing of information. Tnternational studies can

have a sifnificant impact on educationmal trends. The significance of the

1
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international sharing of information was particularly identified in the.
reports from Belgium, Ean313525h, Brazil, Germany, Hong Kong, and New

i} i a 8 .

Zealand. To cite just one example, S. Sharfuddin reports,

"In all developing countries like Bangladesh, the impetus
for reform in the contents of mathematical educatlon comes from
international movements which disseminate new points of view

" through conferences and publications.”

: Impligations for Future Activity

In most of the countries contributing reports to this taview, great
concern over the quality of mathematics eduaation is being shown. More so
than ever before (perhaps because of the growing 1mpa:taﬂg% of mathemat;cs

3
in our increasingly,teahnalagiﬂal society), parents, p@litical leaders,
a way to Significantly imprecve their local educational programs—-to

" significantly increase the level of useful mathematical learning.
= ’ - .
, »  More time devoted to mathematics instructicn. The solution 1s almost

gff = too obv;nus to mentigni However, since millions of people ®n six \&
ra

continents have beEn avolding the obvious snlution for the last seve
years, it may indeed be worth menﬁianing; MORE TIME NEELS TO. BE SPENT DN
MATHEMATICS AN BOTH PRIMARY AND SECONDARY SCHOOLS, since there 1s more
essential mathematics to be learned than,there was 100 years (or even ED
yeajs) ags. Mere time In the mathematics classroam and more efﬁarﬁ on the

part of the student aré required, if today's students are Loélearn the

mathematical skills "necessary" for both survival and employment in
tomorrow's technological soclety.

it ié;interesting to note that the two countries reporting the least
?dissagisfactioniwi;h the level of mathematics achievement are also the two
. countries which have already followed, to some exéent at least, the above
suggesticﬁ. M. Brimer reports that, althpugh achieveﬂ in paft at the
expense of othér subjects in the currictlum,' in Hong Kong,

‘"There is little EviﬂEﬂEé that "there has been any fall iﬁ
national standards of achievement that would have prompted a
concern for minimal standards. There have been regular surveys
‘over the past twelve years which bear this out, despite high
immigratiaﬁ and 100% énrallmeﬁt at the ffrst 1evel.

Also, W. DHrfler reports from Austria that, although‘pagents complain that

é f ‘VAX 1 1. »




gstudents are averwarked at school, the results afa significant:

';..Théfe are no essential critics of the mathematical
education. Empirical studies carried out at the University of.
Klagenfurt (1981) show, for example, that more than 90% of the
students graduating from the Gymnasium and from upper secondary
vozational schools judge their mathematical ,education to be
good or at least to be sufficient for their needs. A hint in . \
the same direction is that only a minority of- these students
have to undergo further education in mathematics at their
working place." . .

Wwith mathematics education no longer limited to the elite, to the

coilégEsbaund, or to the math-orierted stﬁdént, it could reasonably be

eff@rtlta master ﬁhé'same amount of égntsnt (much less more content).
This is the feeling expressed by industrial firms in Wales, as reported

by G. Polleck:

"The employers recognized that the sector of the school-
leaving population from which applican;s were drawn had changed
due to hetter opportunities for sixth form and further
education.... They believed that given moré and perhaps better é
teaching, higher levels of attainment could be achieved." '

It is, of course, particularly importén; to learn from the Jspanesé
experience, that if the goal is to increase the level of math léarning fgr
all students, then simply raiaing the standards (increasing content and

- making students work harder), with@ut Jncreasing the, time, can create a

worse problem. As Y. Ozawa explains,

- "In Japan, one of the social problems for the last several .
years ‘has been that the curricula at primary, secondary, and high
school levels might be a burden to many pupils. Many students
have been forced to drop out of school."

)

&

. Wha§;§;§§;§s§4ﬁg_éane? In additiou, to spanélng dore_time on

mathematics education, steps can be taken to make better use of that time.
Some of these suggestions, by the way, can be implémencéd*immediately
(within hours of reading this document) by individualgﬁathematics:
instructors. o ’ | ’

1. TLet the "’EW math" die a RAPID death: In an era when there arc
many m;;e sk;lls that gggg to be developed inm the mathematies clasgraam,;

adding many extra ones simply makes a bad situation worse.
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2. Wiéhin a framework of rapid curricular change, better communication
between primary and secondary teachers must take place. One method of
Eﬂﬁéuraging such communication and coordination is reported from Queensland,
Australia:

""A geries of workshops has been prepared...to guilde secondary
schools and their feeder primary schools in identifying basic/
common areas’ of mathematics regarded as important in both sectors."
3. The authors of the Chilean report suggest that educational

"programs should be coordinated with programs for social and community

development.”

4; Large-scale testing programs should be approached cautiously,
whether or not they are part of a minimal competency program. The 1977
strategies be considered. It suggests further, as reported by H. Russell,
that every-pupil surveys, ''which could lead to comparisons among teachers
and schools," be avoided. Concern over potential side effects of large-
cale testing exists in several countries. From England, for example,

BC
D. Dawson reports,

; . "public examinations, while having certain beneficial effects
in setting standards, carry attendant risks (notably reinforcing
tendencles towards a narrowly didactical approach with emphasis
on the repetitive practice of isolated skills divorced from
application and illustratiom)."

o

, standards, substantially more effort should be devoted to improving the
Vo { actual teaching/learning process. Others might follow the example being
set in Australia: '

"The Australian Association of Mathematics Teachers has
recently been granted federal funds to complete the Australian
Mathematics Education Project, which is aimed at improving the

teaching of mathematies...rather than setting standards for
. all, minimal or otherwise."
6. Curriculum developers and individual teachers must gear
; instructional content and material to student abilities. As S. Sharfuddin
points out, -

"In Bangladeéh_i.we feel that to be appropriate, a curriculum
must be within the comprehension of pupils. Efforts to teach too
_‘much can end in practically nothing being learned." o

. 154
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The recent change in the Japanese higﬁ school curriculum is an example of
how this suggestion can be implemented.

7. VWhenever possible (and this will depend greatly on the country
and the school's financial situation), utilize electronic calculators, not
only to déveiap familiarity with the instruments, but also to cut down
calculation time in upper level courses. L. Skoogh provides us with an
appropriate example from the Swedish mathematics syllabus:

"Geometry teaching ought therefore to be concrete and
practically oriented, especially at junior .and intermediate
levels. Furthermore, the arithmetic used in geometrical
CaICuiatiOﬁS shculd be adaptéd in such a way Lhat the basic

diffi;ulties
r By using a calculator in a geometry course, the work would progress more
quickly, and the student would more clearly see the "flow" of logic

involved in solving the various problems.

8. For curriculum developers, for ;extboak writers, and for
.individual teachers in the classroom, a careful balance must be maintained
between reviewing (or learning) "basic" computational skills and fostering
other more general abilities, such as those identified by J. Paasonen:
"ccﬁéept formation, deduction, understanding of types of ordering,
estimation, problem solving, and creativity." As A. Tobin writes in "the
U. 5. report,

"Any list of basic skills must include computation.
However, the role of computational skills in mathemati:s must be
seen in the light of the contributions they make to one's ability
to use mathematics in everyday living. In isolation,

. comput:ational skills contribute little to one's ability to
partiripate in mainstream society. Combined effectively with
othe skill areas, they provide the learner with the basic
mat%smatical ability needed by adults.

9. The international sharing of information c@ﬂcerning emerging
curflgula should be continued in the future. Long after the minimal
competency movement has passed by, curriculum developers around tha world

will still be able to learn from the experiences of others.

b
T
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Approximately 150 references are included in the list which follows.
An attempt was made to select the items which are most informative, most

recently published, and most readily available. (Well, two out of three
isn't bad.) To facilitate further research into particular programs, there

is a national notation following each item:

Australia = AUS © Italy - IT

Austria - OsT : Japan - JAP

Belgium -~ BEL Kenyva - KEN , )
. Brazil - BRA _ Grand Duchy of Lgxem&@urg - LUX

Canada - CAN - The Netherlands - NET

Chile - CH ’ New Zealand - NZ

England = ENG Nigeria - NIG

Finland = FIN Norway - NOR

France - FR V Philippines - PHL

Federal Republic of Germany - FRG  South Africa - SA

Hong Kong = HK Scotland - SCO

Hungary - HUN Swaziland - SWA

India - IND Sweden - SWE

Republic of Ireland - IRE Switzerland - SWI

Israel - ISR United States of America - USA-

In most cases, the national notations 1istéd-above indicate the country of

: publication. HGWEVEE; in a few special cases, to aid researéhers, the
notation is used to indicate the country of focus in the publication itself.
In such special cases, the place.of pubiication is clearly indicated in the

annotation.
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APPENDIK A: PROGRAMAS DE DESTREZAS MINIMAS EN HATEMATICA EN CHILE

' Fidel L. Dteiza
Pierina Zanocco
Centro de Investigacidén y desarrollo de la Educacidn
Sangiagé

;Qué se ha hecho en auénto a la éﬁtarminaciﬁn de destrasas matemiticas
-~ minimas en Chile?zvgﬂuéles son 105 programas que utilizan este enfoque?,
;Qué impacto han tenldo en la enseflanza de la matemftica?. El presente
informe resume las conclusiones de una breve exploracidn del tema, indica
culdles fueron estos programas, caracteriza la situacidn actual de estos
programas y propone algunas acclones que seriau recomendables a la luz de

la informacian recabada.

obligatoria (basic educatinn) y quatra de educacién media (segandary
education). Puede ser calificado de,centralizado; en el sentido que posee
planeg y-pfogramas nacianales y que la caafdinagiﬁn esﬁé a cargo del
impacto de una innovacidn en el sistema prov;enen, eniguanto a inlciativa,
del organismo cenéral de coordinacién., En 15 actualidad el sistema
experimenta una profunda transformacion administrativo técniéa‘qué afecta,
espgﬁifigaﬁénﬁéi su caricter centralizado. La mencionada reforma tienda
a'dejar en manos del poder local (municipal) la coordinacidn de los ‘
subsistemas de educacidn. La reforma implica, asli mismo la
descentralizacidn de las decisiones curriculares y de evaluacidn de los
aprendi;ajes, Es en este sistema v en relaciédn con este contexto qﬁe hay
que leer las conclusiones acerca de programas de competencias mateméticas

minimas .que a continuacidn se enuncian.

= : . o

Pragramas de Destrezas Hinlmas en thlé

=

Como resultado de una consulta realizada 'a través de Lideres
educacionales y de los centros en los que se imparte éduﬁagién matematica

en Chile, se puede concluilr:
~ 1. En los Ultimos afios han existido un conjunto reducido de
la cansglﬁa arrojo un total de cuatro programas de esta natu:aleza

(ver Cuadro N°1).

1 o




CYADRO N°1: Wininal Conpetency Progran in Chile.

T Instituciones Nivel | Pobla- [Criterio
~ IPrograma . hutores | Patrocinado- | Fechas| Educa- | cidn  |enfatt= | Conten'dos
- ras. tivo. Estu-  |zado, .o

"Innovacitn en Ta | Zanocco,Pierina | Pontificia 1979 | 5°a 8° | Nifies ~ |hasic Matemdtica,

 (Ensefianza Matemd- | Riveros,Marta | Universidad 1980 |afiode | Sistema [skills | 5% 8°

tica.Segundo Ciclo | GenniHilda 1 | Cat6lica de Educacidn | Formal Bésico, -

Bdsico," Chile.Sede - Basica. -

- Santiago.

Matendtica Basi- | Oteiza,Fidel [ Tentrode Tn-— | 1976 | 1°-2°y Jer| AduTtos |Tife skillq Matemitica |

ca para adultos", | Montero,Patricio | vestigacidn y 1980 | nivel de | Sistems |job prepard-Ciclo Bésico| .
R Pischedda,Gabrie-| desarrollo de Educacion | Formal e [tion. | completo.

Tas la Educacion, |- | Bdsica. | Industriag, =

| Zanocco,Pierina | “

y otros.

—goT—

"Experinentacion | Jarufe,Teodoro | Lentro de Per- | 107 | Tducacion | Sistem pasic . | Watematica |
en Educacidn Mate- | Luque,M.Ang€lica | feccionamiento-,| 1978 |Media, - | Formal, [skills, |7°y 8%Bdsico
mitica", Maret,Pierre,  |Universidad de | 1979 © | Iy 2°EM,
- Orellana,dulio | Chile,” |
y otros. ~Universidad Ca-
| - | thlica de Val-
parafso, -~ |
-Embajada de
- |Francia, |
[rograna de Ga- | TFgoin Instrtuto Macto-| 1076 [T°-Zy Jer| [jobpre- |Matemdtica |
pacitacion Ocupa- | Valdivieso nal de Capacita-| 1980 | nivel de | Adultos paration,. | Ciclo Bdsico
" |cional-Bdsica. | Ponce 7 cibn, Educacitn | Completo, -
h Avilés 1 | Bdsica, |
Cepeda. =




- |Formativa
- .| Sumativa

bajo.

Escuela de Educacibn Pant1f1c1a‘Un1- :

versidad Catdlica .
Programa de Bésica.

Diagonal Oriente 3300

_ SANTIAGO-CHILE—

8

Eva]uac1gn Iniciativa Remed1a1es D1r1g1r correspandenc1a a:
L Diagnést1ca '~ Personal .HaJas de Tra= P1er1na Zanacca Sata

~Hromative

BT S

wperscﬁgﬁf:;?.(“

trategias alter-

‘nativas. .

Fidel Oteiza

Erasmo Escala 1825

CIDE
SANTIAGO-CHILE

[Formativa y
Sumativa

~Tnstitucio-

nes.

Teodoro Jarufe,

Centro de Perfeccionamiento Exper1men-
tacifn e Invest1gac1ones Pedagfgicas.
Casilla 16162-Correo 9 =

_ SANTIAGO-CHILE .

T ——

Tf_ﬁﬁt1va ]
- {Sumativa,

~Tnstitucidn. |

“Marfa-Trigoin

Avda. Chesterton 7028

Apoquindo

SANTIAGO-CHILE.
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z, Estas expe:iéncias tuvieron un alcance limitado logrando un
impagﬁa_més tecnico que masivo.  Asi por ejemplo, han influido en
- los ?rag:amas de formacién de profesores o en la tecnologia para

la produccién de material de ensefianza.

3.f Las experilencilas detectadas se pueden calificar de cuidadosas, en
cuanto a las técnicas utilizadas sea en la determinacién de

necesidades, sea en la produccién o en la validacién de los medios

instruccionales-a que-dieron-origem:™ =

4. Llas cuatro expefienzias detectadas no se limitaron a determinar
standares miniﬁas, si no que diéggn origen a programas de
ensefianza apoyados con material de instruccidn, en uno de los
cursos se generd un sistema modular completo para la educacidn

bagica de adultos. ' 3

5, La iniciativa fue, principalmente, de investigadores; s6lo en un
caso la iniciativa tuvo Squrigen en el sistema de educacidn
formal propiamente tal. )

. ) .
6. Los dos esfuerzos de mayor envergadura estuvieron destinados a la

educacidn de adultos en el afea de capacitacidm.

~l
-

o

1]

progra nas destinados a nifios (2) utiliZaron fundamentalmente

figerig de seleccion la nocién de destrezas baslcas (basic

(¢ 18

skills); los dos programas para adultos enfatizaron los criterios
relacionados con jnb=prepara§ion gkills.

8. Los niveles educacionales en que se realizd el trabajo corresponde

a_la educacién elemental (educacién general basica 1°-8°).

9. Lgs programas instruccionales resultantes, utilizaron evaluacidn

referida a criterios y su administracién fue consecuente con los

p . principion del aprendisaje para el dominio.
’ ) i
N &

Algunas Ensenanzas
" El proceso de analisis de las referidas ExpEIiEnEiEE y la participacién

personal de los autores en el desarrollo de alguna de ellas, han dejado

alguna ensefianza que podrla ser de utilidad sintetizar en esta pagina.
-La determinacién de necesidades débé ser reconceptualizado. Su valor

%

l -t
L,
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es indiscutible pereo la instrumentacibn y lgé'pfacedimiéntas deben ser
revisados. Se impone a) la utilizacién de procedimientos participati%as
en los que se haya junto la ﬁ!ﬁunidad y la totalidad de los aspectos en

; los que una neeesidad puede incidir y b) los ‘procesos de détérminaciﬁn de

' necesidades deben ser permanentes y acompafiar, asi, al procer defdésarralln

urriculaf y de implantaci@n de un._programa.

La experiengia mgstrg el valor de la matématica aplicada como
instrumento de desarrolio camunitaria, como tal debe ser ofredida tal y
" como Se la necesita y es esta para que sea mias accesible a pobladores ¥
campesinos. En este sentido es posible reconceptualizar el valor social
del aprendizaje basico, con el fin de ponerlo al servicio déi desarrollo

personal y camunitarin. : . 4

L@s ﬁragramas analizadas muestran el valor inapreciable de farma
édu;at;va que asagurénia) aprendizaje autodirigido, b) evaluacilbn formativa
* frecuente de los aprendigajgsg c) uso de alternativas remediales o de
provision para el logro del dominio de 1o'apréndida v d) la existencia de
material de ensefianza valido que permita que existan las CDﬁdiciDﬂEE antes

seflaladas.

Por Gltimo es importante sefialar que los programas de matemdtica

analizados muestren l. impartangia de disponaf de sistema de aprendizaje

que sean componentes propias de sistemas de desarrollo econdmico y social.

Politicas Recomendabl éé,

' A la luz del analisis antariar, se suglere:

1. VEvaluar los resultados de estas aplicaciones.

2. Difundir los resultados de las presentes Expétiengias e iﬂtéfcambiar
‘ resultados con otras naciones. .

‘3. Dar mayor cobertura a las experiencias existentes a) en términos de

=

difusién técnica, b) en términos de aplicaéiéq_
4. impulsa£ algunas medidas tendientes a crear conciencia en torno a la
necesidad de contrar con programas y/o estudios miInimos.
(Los resultados de la cérta que did origen a este informe, Se'rgalizé
en Chile durante el afio 80 un Semiﬁafio'aiAréspe¢tal) ‘
5. Adecuar esta politica a la transfefmaﬁiﬁn que experimenta El istem

Educagiénal chileno.
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6. Relacionar-estos programas con programas de desarrollo social o

comunitarios.

o . o ’ o
ERIC - L

Aruitoxt provided by Eic:
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APPENDIX B: RAPPDRT SUR LES CDHPETENCES MINIMALES EN MATHEMATIQUE EN LE :
GRAND=DDC§E DE LUXEHBDQFG
Robert Dieschbourg

Institut International de Pedagcgie de la Hathematique
‘Walferdange

Enseignement Prescolaire"

La durée de 1 enseignement prés:@laire est de deux ans. Les enfants
‘;eyhscnt_admis dgs 1'4ge de 4 ans. A 5 ans cet enseignement est cbligatgire
ﬂE‘Ii'n'fﬁi§§§§ dé'pfogfaﬁme officiel. Les institutrices préparent par des

_ activitég agfhiveau du%prégalgﬁl les &léves au programme du pfimairé_
‘-L ! : S . < _ ‘
Enseignement Primaire

La durée de 1'ensaigneménﬁ.primaire est de six ang. Les enfants y
nt gcalaires des fjggé ﬁe ﬁ ans’. Le ptagtamme est identique paur toutes
les ézoles tant privées (en petit nombre) que publics. Un plan d' EEUdES
_fixe par arrete gég,sterlel en t égle les dérails. Il est prévu que dans
des classes a niveau plus faible 1 instituteur a le droit d’ adapter le
couvrir les parties essentiell . Compte tenu d'une ‘part que:les enfants
ont d apprendre deux 1angues etrangerev {allemand et fran;ais) d'aiutre;part
que dans les classgs 11 v a una forte prgportign d’ enfants d'immigrants
-(d'on 1l'étude d'une e " langue, maternelle il est vrail) les instituteurs
s'efforcent de leur mieux d tenit compte des exigences du programme. Des.
expériences dans des classes d'enfants mentalement handicapés ont montré
"que l'utilisation de langages nén.verbaux tels fiééhés multicolores au
minicomputer de Papy pourraient alder les enfants faibles E.surmcﬂtgf leur

A handiﬂap.

Enseignement Postprimaire

L' enseignement postprimaire comprend 3 volets: 1'en§eignementg
secondaire proprement dit d'une durée de sept ans prépare aux etudég
universitaires; 1'enseignement secondaire technique prépare les enfants
aux carrieres mcyénnés et infér j&ures'dans 1'administration ainsi qu'a
la vie professionnelle éventueilement'aftisanales suivant les sections.
(Cet ens ignement n'est qu En stade expérimental; 41 est appellé &
r%mplacer les callegeg d’ enseignement moyen, les ecoles professionnelles

et artisanales.) 11 est prévu qu'il aura une durée de sept ans. Enfin,

B
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1'enseignement primaire complémentaire d'une durée de ‘trois ans (fin de

=

l‘abiigation sealaire) . a . .

1. Enseignement secondaire. Les &léves doivent passer un examen

d admission identique 'pour tous les étab lisséménts du_pays. Aprés la - :
d;nrientatlon les éléves ont a4 choisir entre 1l'enseignement classique
(Laﬁln) et 1'enseignement moderne. ’ Dans chacun des 2 ordres da' enseignemgnt,

1'éléve peut se décider aprés les 9™® année pour 1'une des six sections
suivantes:'sectian languésl section math, section scieénces, section

écc namie, section arts, section musique. Pour chacune des sections des
pfng:ammes détaillés 6nt prescrits. Sauf en section langues,
1'enseignement mathémati ique est sanctienné par un examen ‘officiel,
identique par section, 3 la fin de 1l'année terminale. Duans certains -
établissements a fgrté'paphlation, les compositions finales de fin d’ anﬁée

sont établis d'un commun accord par les titulaires des différentes classes.

rs

2. Enseignement secondaire technique. Les gléves doivent passer un

examen d'a@missioﬁ'mais de niveau plus faible. En fait, un enfant ayant
échoué ddns ﬁpe branche pour 1l'enseignement secondaire est admis au
technique si se note multipliée par 1.5 est suffisante. Naué avons dit que
1'enseignement technique &tait encore au stade experimental; les
exparleﬁces en sqnt encore &au cycle d'observation d'une durée de trois ans.’

Bans*chaquné classa et par branche les éldves sont groupés par nilveaux. -

==

~ Le niveaux A correspcnd approximativement a celui du secondaire, le’
niveaux D a celui, dé 1'enseignement compleméntaire (voir plus loin). Par
niveaux, les’ p:ogfammes sont les m@mes pour tous les enfants avec des
ajustements poscibles. Des cours d'appui orgaﬁises par 1'établissement

permettent le passage d un' niveau A un autre.
Dans le EYElE d'obse:vatign le cours de math prend 5 2 4 h par semaine .
sur un tctéi de 30 h. : ¢ .
. I
3. L'Enseignement complemeﬁtaife. Cet enseignement recueille les

enfants n'ayant pas feussi leur examen d'admission pour les deux autres
ordres d'enseignement pQSt primaire ou n'ayant pas présenté d'examen
d'admission pour raisons diverses. Il y a de nouveau un prcgramme officiel
prescrit mais les E’Séigﬁémencs ont une large libertéa dans le ehaix dea
matiéres qu'ils veulent enseigne:, Bien Soqunt 11 s'agit de rgpetitians

de matiéres vues au primaire.

17
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Enseignement: Special | | n /

Dans le pays fonctionnent différentes classes qui recueillent les

enfants mentalement handicapés ou caractériels. De plus, nous disposons

d'un centre de lagopédic. Théoriquement, le programme officiel du primai:e”

est prescrit mais on tient compte largement des possibilités des énfaﬂts‘
Il a ecé possible de montrer avec des classes expérimentales que les moyens
pédagagiques mis en oeuvre permettent surtout en mathematique av%p des

classes a effectif faible, 4 amener les enfants 4 un niveau hannéte en .

point de vue connaissances. /
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i APPENDIX C: MINIMAL COMPETENCY TESTING PRCTGRAHS IH THE U'NITE’D STATES.
. B
e s B ! L, ,
5 B o a a S - .
. A 87 0 8§ 88 + A bewm
~ &% P4 S0 507 5hEEE
,2 gg ,; e ;g WA g.aom =
£ U Vg @9 = . 39 . Joa _w Joarld, e
, U L2 Hg o s9 £9HA =wad 0L
2o, SE 8 HEWEL LS 909 :
1 J g [ 3 7 DU OO | Wl
Alabama 1977 % 1981 1981 : H
Arizona - . 1872 1975 * 1976
Arkansas 1979 - % T 1982
California 1976 * " 1980 local
 Colorado 1975 * ! " local
Connecticut 1977 v * —_ 1979
Delaware . . 1976 * A *%%* (When tests are developed)
Florida - 1975 * % ' 1985 (Debra P, v. Turlington, 1979, has .
’ . delayed implementation)
Georgia 1976 * *%** (To be determined) *
Ilaho _ 1977 * ' 1982, :
Illinois i978 - "k (Use determined by ‘local districts) :
Kansas , 1%78°1978 * (Use determined by local districts) .
i Kentucky 1978 1977 % * R 1979 (High school graduation
' ) * ' Yemoved from program by 1978 -legislation)-
Louisiana © 1976 - * - a : kkkk P
. Maryland 1977 * . Kkkk s T
' Massachusetts hkkk * (To improve basic skills) ' )
¥ichigan - ; 1974 % (Use detéfminad by local districts) . . a
Missouri 1976 * . '
‘" Nebraska _ 1975 * ° ' (Not' to be used for fetentigp or promotion)
" Nevada 1977 1979  * *kkk khkk . . . .,
. New Hampshire 1977 % kkkk 7 Lo . .
y New Jersey 1976 * J kkkk ‘ g : ot
1979 * 1985 T
New Mexico i *kkk Kk (Proficiency, end@rsement on diploma)
New York v 1978  * kkkk
North Carolina #**** . hkkk _ _ .
Oklahoma B Kkdkok * (For comparative purposes)
Oregon ' 1972/76 * kekk L
Rhode Island 1978 . (For local use; a cDmPEtEﬁEYEbSSEd high .
’ : - school diploma was studied but rejected) :
South Carolina 1978 * v *%%% (Decision about high'“ "
. . "..school graduation’ to bé made in 1989) - -
¥  Tennessep _ 1977 * % 1982 kkkk g -
Texas® Kk kk . 1978 . o .

- . Utah » 1977 * 1980 : ' 5o
Vermont 7 1977 % kkdk t R
‘Virginia 1978 L * 1981 1978 . . T
Washington 1976 ¥* : e kkk n ’
Wyoming 1977 * L ) . R
This infﬂrmation is: pravided to Facilitate further research inta minimal . K
compztency *esting. It was synthesized from information gathéred by the- g
Fducation Commission of the States, and it reflects state-wide ?Ctiﬁlty 7 e

e as of February 1, 1980. . ] ) o Ce
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DF THE CHILEAN REPQRT/ALGUNAS,PALABRAQ ACERCA DEL PRDCESD DE AERENDIZAJE

EXPERIMENTADO POR LOS AUTORES!

Fidel L. Otefiza
Pierina Zanocco

Centro de Investigaciba y Desarr 1llo

Santiago

T:;e participation the authors

have had in the development of

minimaZ competency programs has led

them to reconsider some concepts

and strategies commonly used in

educational and curriculum planning.

Within the limited space available,
these lessons might be summarized

il the following way:

1. Concepts and procedures
involved in educational planning
and curriculum development need to
be reconsidered when they are being
transferred to developing countries
(our experience relates to three
Latin American countries). Models
and techniques used in developed
societies cannot be transferred in
a linear or simple fashion to be
utilized, for example, in rura. or

deprived areas_of a country like

ours. Using the words which Torsten -

Husen utilized to .criticize the
universal schooling model, we could
say:

...1lt raises profound

IThESE observations by the autho

e la Educacibdn

La participacidn que les

[

cupo
a 105 autores en el desarrollo de
programas de matemdtica sobre la base
de destrezas minimas, les llevé a
reconsiderar algunos conceptos ¢
téenicas corrientes en el desarrollo
del curriculum. Dentro del estrecho
margen que permite este breve informe,
cstas lecciones pueden sintetizarse

del modo siguiente: .

i. Tanto los conceptos como

relacionados con la planificacidn
educativa y el desarrollo del curriculum,
depen ser reconsiderados al ser
utilizados en paises del tercer mundo

(nuestra expéfienéia guarda relacién

Los modelos y las técnicas utilizados,
en los palses mis industrializados,

no transfieren en forma lincal o
simple al ser utilizados, por éjemplq,
en zonas rerales pcbres'deA\nl pais
como el nuestro. Usando las palabras

que Torsten Husen utiliza para

criticar el uso gnigetsal del modelo

rs of the Chilean report, prepared in g

February, 1981, were recelved too late to be 1nc1uded in Part 11 (National

Repafts;.
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questions about the adequacy
of the Western European and
North American model of
formal schooling that has

the developing countries
where it may not be
suitable."

The main problems we found
were: , .
- the inability of existing
models to cope with qualitative

social characteristics, as
well as with quantitative
information, and

- their inadequacy in relating

technical and political
issues.

While our thinking is still
quite tentative, let us consider the
things we are trying to implement
and the kinds of questions we are
Eazing through the common notion of

needs assessment.

First, in the implementation

_of new programs, the authors are
using alternative methods that may
allow a particilpative process in
which needs may emerge. However,
time, priorities, and resources (to
name a few) are viewed differently
by rural or marginal communities,
as compared with the way these ldeas
are used by the so-called "educated"
technician., The qu=2stion arises:

How can an investigative process for

escolar, podemos decir:
"...surgen preguntas de
fondo al considerar el uso

del modelo formal de educacién

desarrollo en Europa occidental

y los Estados Unidos de Norte

América, en paises en

desarrollo. Puede que alli

no sea aplicable."

En el uso de los modelos
conocidos para el desarrollo del
curriculum, en programas de destrezas
minimas en zonas de extrema pobreza,
encontramos dos dificultades
principales: la ineficacia de estos
modelos pafa manejar apropladamente
informacidn cualitativa y su
inoperancia para relaclonar cuestiones

de indole politico-administrativo.

Nuestro pensamiento, en torno
a --te problema, es sdolo tentativo.
Para ejemplificarlo, consideramos lo
que estamos tratando de implementar,
y las preguntas que surgen, al
utilizar las ide.s corrientes acerca

de determinacidn de necesidades.

Primero, en el désatralla de
nuevos programas, los autores estan
utilizando estrategias que permitan
un proceso participativo, del cual
se espera emerjan las necesidades
de una comunidad. Pero sucede que
conceptos, como tiempo, prioridades,
recursos, para nombrar sblo algunos,
son comprendidod en forma diferente

por las comunidades rurales y los

o : . ..
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identifving needs account for the
differences between the aims and
community

ways of thinking of

members and researchers, and vet

lead to valid outcomes?

Second, the process of
identifving needs should continue
throughout the program development
and implementation. A good reason
for this is that practice frequently
teaches the planner more than all
of the previous studies. Moreover,

experience shows that the

itself changes the

conditions, making previous

per-nective, mathematical

information largely irrelevant.
Again a question arises: How can
newly identified needs or a-
better understanding of reality

be incorporated into a curriculum
development process that is, by
itself, expensive, technically hard
to alter, and tends to generate

rigid and expensive educational

products?

2. Experiences with adult
education have shown the value of
applied mathematics as an instrument
for community development. Tn this
contents
and/or objectives should be selected
according to their potential to

- bring about an awareness

I
i (_;-_i

investigadores. Surge la pregunta:

iCémo puede un proceso de investigacidn
armonizar las diferencias en objectivos

v en forma de pensamiento entre
comuneros e investigadores y garantizar

resultados validos?

Segundo, el proceso de
determinacidén de nacesidades deberia
acompafiar el de desarrollo del
curriculum y el de implantacién del
””” Una buena razdn para
hacerlo asi es que la practica le
ensefia mds a los investigadéreé que

todos los estudios previos, pero

que los propios programas modificar

las condiciones de la realidad,

haciendo irrelevante la mayor parte
de la informacién previa. Nuevamente
surgen preguntas: ;Como pueder
incorporarse a un prégfama en marcha
las nuevas necesidades o la mejor

comprensidn de éstas surgidas de la

practica? (Como lograrlo en medio

"de procedimientos que tienden a ser

costosos, largos de realizar y que
devienen en productos educativos a
la vez costosos y rigidos?

. 2. Las experiencias realizadas
en educacidén de adultos les mostrd
el valor de la matemitica como un
instrumento para el desarrollo

comunitario. En esta perspectiva
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among poor adults, concerning

the kinds and sources of )
Ehéif problems, g
- help communities in their
organization,
~ help individuals to cope
with an increasingly complex
civilization, |
- prepare communities and
individuals to understand
financial and administrative
problems, and
- help adults of marginal
ability to comprehend social
relations and commercial
transactions as forces with
which they have to cope for
survival. ,
It is an.inﬁarestiﬁg challenge for
the mathematical ccmmunity and for
educators to find the mathematical
structures or prog=ars which would
most appropriately :larify these
isgsues for the illiterate or for
the recently incorporated marginal
population.
H H
: 4}3.:
®
Y

los contenidos o los objetivos

matemiticos debieran ser

selecciocnados de acuerdo con su

potencialidad para

esclarecer, 2 el adulto, la
clase de problemas que debe:
enfrentar y las causas de
dichos problemas,

reforzar la organizaciodn
comunitaria,

ayudar al individuo a comprender
una civilizacidn de complejidad
creciente’

preparar al individuo § a las

organizaciones comunitarias

financieras y administrativas y
ayudar al adulto marginalo a
comprender relaciones soclales
y laborales en términos de
fuerza con la que poder luchar

para su sobrevivencia.

Es un desafio interesante éafa 1z

comunidad de matemiticos y de

educadores el esclarecer cuiles son

las estructuras matemidticas que mejor

Padfian esclarecer estos aspectos al

analiabeto o al recientemente

alfabetizado.



