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J. Dieudonne Linear Algebra

and Geometry(Algebre linéaire

et géométrie élémentaire) (1964)

A& This book gives a complete account
of the basic idea of elementary linear
algebra which represent the very least a
competent French “bachelier” should know.

Mathematicians of past centries have
suceeded in impressing upon the minds of
the cultivated public, the image of math.
as a rigid, fixed science occupying the
place of honous in an empyrean of absolute
truths religiously handed down from one
generation to the next as though it were
a divine revelation wherein no change is
allowed.

The source of misunderstanding lies in
the fact that it is quite true to say that
the theorems proved 2000 years ago are
every bit as true now as they were when
they were first discovered, while “experi-
mental truths” never seem to be anything
more than approximations which are con-
tinually perfected.

What changes in Math. is the point of
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view from which results already acquired,
are assessed. New acquisitions lead scho-
lars to rethink ancient theorems, to
examine their links one with another in
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Descartes

(1) Constructions by ruler and compass

(2) Properties of traditional figures such
as the triangle, various quadrilaterals,
circles and systems of circles, conics
along with all refinements accumulated
by generations of specialized “geome-
tries” and teachers in search of exami-
nation questions.

(3) The rigmarole of trigonometric for-
mulas and their kaleidorcopic transfor-
mations leading to wonderful solutions
of problems concerned with triangles,
being done by “logarithmic caleulation”,
if you please!
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Ch. II. Vector spaces
Ch. N. Affine plane geometry
Ch. V. Euclidean plane geometry
Ch. I. Three-dimensional affine
geometry

Ch. V1. Three-dimensional Euclidean
geometry

Mathématique premiére B, premiére A
(facultatif)®] sm>}Ae] =}e
Premiére partie : Algébre linéaire

1. Espace vectorjels

2. Applications linéaires

3. Composition des applications linéaires

4. Orientation du plan
Deuxiéme partie: Produit scalaire et angles

5. Produit scalaire

6. Bases arthonormées

7. Rotations vectorielles

8. Angles

9. Cesnus et Sinus d’un angle
Troisi¢éme partie : Fonctions circulaires

10. Mesine des angles ‘

11. Définition des fonctions circulatires

12. Etude des fonctions circulaires
Quatrieme partie : Calcul numérique

13. Tables numerique

14. Régles 3 calcul

15. Machine a calculer

Al

Session: Wesnesday 1200

Venue: Room 30

THE TRANSITION FROM “PRACTI-
CAL”TO “FORMAL” GEOMETRY DR W
L OOSTHUIZEN UNIVERSITY OF PRE-
TORIA, FACULTY OF EDUCATION
BROOKLYN PRETORIA SOUTH AFRICA
2000.

In order to narrow the gap between
‘practical’ and ‘formal’ geometry the fol-
lowing possible procedure may be consi-
dered : “Test”

which have been discovered practically.

the geometry properties

The aim of this is to stress the signifi-

cance of the previous years’ work and to

- force the pupils to experience the necessity

of logical order. Write the discovered
geometry properties in the form “if tken.”
The purpose of this is to prepare the pu-
pils for deductive reasoning which is ne-
cessary for Formal Geometry. Get pupils
to draw specific geometrical figure. This
enables the pupils to experience the neces-
sity of reading attentively and drawing
correctly. Get pupils to explore properties
of equality in geometry context. The ob-
jective of this is to lead pupils to “trans-
late” properties into words and to improve
perceptiveness. Conversion of a theorem

into a problem. This has a dual function.

On the one hand the problems permit the

— 16—
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pupils to attach meaning to the previous
yvears’ work and on the other hand the

problems actively involve the pupils.

Session: Wednesday 1200

Venue: Room 2

CRITICAL PERIOD TO PREPARE PU-
PILS FOR THE SECONDARY SCHOOL
MATHEMATICS

Ichiei Hirabayashi

Faculty of Education, Hiroshima Uni-
versity, 1-1-89, Higashisenda-cho, Naka-
ku Hiroshimashi, Hiroshima'Ken Japan.

In our country, Japan, where almost all
children receive the later secondary educa
tion, a large number of ‘dropouts’ in ma-
thematics is the most serious concern of
educationists. Especially the dropping in
the early stage of lower secondary school
is most remarkable. According to an in-
vestigation, only less than one third of
the lower secondary school pupils can
barely understand what is proof in ma-
thematics. The author believes that this
is not because of the poor teaching ability
of teachers but because of the irrele vant
curriculum ; today’s secondary school cur-
riculum was originally not for the educa-
tion for all but for the minority of intel-
ligent elites, and it is basically an educa-
tional error to try to adapt this curri-

culum to all pupils. Traditionally the

grades 5 and 6 (10-12 years) of primary
school have been regarded as the refine-
ment of the primary education, but in to-
day’s society like our country these grades
are indeed the critical period to give them
the mental foundation to be able to learn
the concepts such as ‘demonstration’ and
‘variable’ which are the essential com-
ponents of the secondary school mathe-
matics and mathematics in general, and
if this period passes, pupils will no longer
have the chance to learn the genuinema-
thematics forever. It is very much re-
semble to having the fondness of reading
in some period of young ages and if they
miss the éhénce, it is said, they will not
be willing to read book through the later
life.

Session: Wednsday 1200

Venue: Room 30

CREATIVE THINKING WITH EUCLI-
DEAN GEOMETRY, Roger V. Jean,
Université du Québec i Rimouski, 300
avenue des Ursulines, Rimouski, Québec,
GsL 7C3

The oldest of disciplines has been wrong-
ly neglected by the 20th century educa-
tionalists. Euclidean geometry, still the
best entrance in the world of mathematics,
must reintegrate the place it had before

the event of modern mathematics one
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hundred years ago. In order to recover the
enthusiasm for this very root of mathe-
matics we must put forward, in addition
to enlightened anrmators, stimulating me-
thods having a strong emphasis on visual
expression, and which call upon the crea-
tivity of the students. That is precisely
to what the material proposed here inafter
is turned to. The idea is to awaken and
to promote the student’s reflection. Con-
trarily to algebra, geometry is not avai-
lable by purely technical manipulations.
This is the stumblingblock that the usual
methods barely overcome. In order to de-
finitively transform the class of geometry
into an active class, a use of the over-
head projector is made with superposed
transparencies. In a game of clues and
incentives, the theorem is decomposed,
with the help of the students, into its
different logical steps. The classical proof
becomes a graphic proof. The method,
which will be illustrated with many sets
of transparencies, reinforces the first three
levels of van Hiele’s classification, but it
is mainly concerned with the development
of the abilities to make deductions and
researches for a rigorous proof, what
corresponds to van Hiele’s levels four and
five. Proving a theorem becomes a game,
that of searching the exit of a labyrinth
whose entrance is the hypothesis of the

theorem. The spatial visualization of a

2
theorem can take a variety of forms. Here
is the place for creative education, for
creative thinking. Theorems become rid-

dles to be solved.

Session: Tuesday 1600

Yenue: Room 29

WHAT IS WRONG WITH THE MOVE-
MENT “BACK-TO-BASICS” AND WHAT
WAS WRONG WITH THE MOVEMENT
“NEW MATH”? George Malaty, Al-Fateh
University, Tripoli, Libya

To answer these questions, let us dis-
cuss the justifiers of each movement, and
the way of reforming each. After that
we shall answer two further questions ;
what is wrong with mathematics educa-
tion? and what have we to do? In the
case of the movement “Back-to-Basics” the
main justifier, which led to it, was the
weakness in arithmetical skills. In the
case of the movement “New Math” the
justifier, which gave specialists the go-
ahead was the launching of the first sput-
nik in 1957. Now, the way of reform in
each movement. In the case of “Back-to-
Basics,” the programs have to stress the
achievement of arithmetical skills, but we
can see that there are tendencies which
are taking us back about 50 years. In the

case of “New Math,” in a short time (10

~15 years) specialists tried to build a
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new curriculum instead of the traditional
one of hundreds of years(with insufficient
evaluation and insufficient teacher pre-
paration). What can we say is wrong
with mathematics education and what
have to do about it? The present move-
ment “Back-to-Basics” came as a reaction
to “New Math.” The present tendencies
can lead to such mathematical curricula,
which are close to practical needs but
not to the structure of mathematics. We
have to go back to the basics of education
and answer the follwing questions: 1)
what is mathematics? 2) what can we
teach in each phase? 3) what can we get
from teaching mathematics in each phase
(aims)? When a group of specialists builds
a curriculum, they have to use it in a
limited number of schools before extending
it, and continously evaluate and develop
it. Before introducing any new material
they must train teachers, who will use
it. Instead of working on diverse projects,
they should evaluate and develop only one

curriculum.

Session: Sunday 1030

Venue: Room 30

A TAXONOMY OF PROCESS ABILI-
TIES AND SKILLS IN MATHEMATICS.
Douglas H. Crawford. Queen’s University,

Kingston, Ontario, Canada K7L 3N6.

Until fairly recently, mathematics tea-
ching and learning have emphasized con-
tent and content-related objectives. Mathe-
matics was thought of as a body of know-
ledge to be learnt, and considerable
weight was placed on reproducing proofs
of theorems and propositions. A notable
exception was the work of George Polya
who saw problem-solving as the main ob-
jective of the mathematician and devoted
much thought to the processes involved
such as using analogies and solving a
simpler, but related problem. In the last
decade or more, this aspect of mathema-
tics has received much greater attention
by authors such as Scandura, Morley,
Bell and others. Morley(1973) drew atten-
tion to the need to “consider the longer-
term objective of developing the pupils’
power in characteristic mathematical acti-
vities such as classifying, generalizing,
symbolizing, proving”. More recently,
Bell(1978) reviewed research, curriculum
innovation and current thinking related
to problem-solving, proof and mathemati
sation. Bell regards mathematisation as
a key ability. A related ability, mathe-
matical modelling, has also received con-
siderable attention in recent years, toge-
ther with a renewed and sustained em-
phasis on problem-solving. On the basis
of this recent work, the author has con-

structed a taxonomy of process abilities
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and skills for use in a high-technology
related research project in Canada. The
presentation will focus on the development
of the taxonomy, with special reference
to the transition from basic mathematical
processes such as comparing, to the more
complex ones such as abstracting, gene-

ralising, mathematical modelling, and

A

problem-solving. The taxonomy as repor-
ted will include illustrations of specific
skills, and abilities together with discus-
sion of the possible uses to which it may
be put, e.g., testing, curriculum develop-
ment. Reactions, and discussion from the

audience will be most welcome.
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