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— The didactic dimension, i.e. the relation between teaching and learning.
Within this dimension several aspects deserve consideration. As an
example, we list three of them:

e To make various fields interact (both within mathematics and between
mathematics and other sciences).

¢ To make sure that the viewpoints of the teacher and the pupils are
consistent in a given study. For instance, to be aware that different
distance scales may involve different conceptions and processes adopted
by the pupils, even though the mathematical situation is the same: in
a ‘“‘space of small objects”, visual perception may help to make
conjectures and to identify geometric properties; when dealing with the
space where we are used to move around (the classroom, for instance)
it 1s still easy to get local information, but it may be difficult to achieve
an overall view; in a ‘“‘large scale space” (as is the case in geography
or in astronomy) symbolic representations are needed in order to analyze
its properties.

e To pay due consideration to the influence of tools available in
teaching/learning situations (from straightedge and compass, as well as
other concrete materials, to graphic calculators, computers and specific
software).

It goes without saying that all these dimensions are interrelated with each
other and that they should also be related appropriately to different age levels
and school types: pre-primary level, primary level, lower secondary level,
upper secondary level (where differentiation into academic, technical,
vocational tracks usually starts), tertiary (i.e. university) level, including
teacher preparation.

5. NEW TECHNOLOGY AND TEACHING AIDS FOR GEOMETRY

There is a long tradition of mathematicians making use of technological
tools, and conversely the use of these tools has given rise to many challenging
mathematical problems (e.g. straightedge and compass for geometric
constructions, logarithms and mechanical instruments for numerical
computations). In recent years new technology, and in particular computers,
has affected dramatically all aspects of our society. Many traditional activities
have become obsolete, while new professions and new challenges arise. For
instance, technical drawing is no longer done by hand. Nowadays, instead, one
uses commercial software, plotters and other technological devices.
CAD/CAM and symbolic algebra software are becoming widely available.
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Computers have also made it possible to construct ““virtual realities” and
to generate interactively animations or marvellous pictures (e.g. fractal
images). Moreover, electronic devices can be used to achieve experiences that
in everyday life are either inaccessible, or accessible only as a resut of
time-consuming and often tedious work.

Of course, in all these activities geometry is deeply involved, both in order
to enhance the ability to use technological tools appropriately, and in order
to interpret and understand the meaning of the images produced.

Computers can be used also to gain a deeper understanding of geometric
structures thanks to software specifically designed for didactical purposes.
Examples include the possibility of simulating traditional straightedge and
compass constructions, or the possibility of moving basic elements of a
configuration on the screen while keeping existing geometric relationships
fixed, which may lead to a dynamic presentation of geometric objects and may
favour the identification of their invariants.

Until now, school practice has been only marginally influenced by these
innovations. But in the near future it is likely that at least some of these new
topics will find their way into curricula. This will imply great challenges:

— How will the use of computers affect the teaching of geometry, its aims,
its contents and its methods?

— Wil the cultural values of classical geometry thereby be preserved, or will
they evolve, and how?

— In countries where financial constraints will not allow a massive
introduction of computers into schools in the near future, will it
nevertheless be possible to restructure geometry curricula in order to cope
with the main challenges originated by these technological devices?

6. KEY ISSUES AND CHALLENGES FOR THE FUTURE

In this section we list explicitly some of the most relevant questions which
arise from the considerations outlined in the preceding sections. We believe
that a clarification of these issues would contribute to a significant
improvement in the teaching of geometry. Of course we do not claim that all
the problems quoted below are solvable, nor that the solutions are unique and
have universal validity. On the contrary, the solutions may vary according to
different school levels, different school types and different cultural
environments.
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