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A historic and epistemological analysis highlights the role of proof in the evolution and systematisation of mathematics knowledge throughout the centuries. Mathematics  cannot be reduced to theoretical  systems, but certainly its theoretical nature  constitute a fundamental component. A twofold nature characterises mathematics : on the one hand intuitive understanding and on the other hand a systematic order within logical relations.  A theoretical perspective is a crucial aspect  in mathematics and from the educational point of view it seems difficult to ignore it. The  following question arises.

If Mathematics  is such a complex activity how much is it possible to elude this complexity without loosing its sense? But once accepted the principle of introducing a theoretical perspective in school practice a crucial point has to be clarified: how is it possible to overcome the difficulties so often described.

In  the last years, the discussion on the theme  of proof have been the at the core of a number of studies in the field of mathematics education, as witnessed by the huge literature on this topic (for detailed account on the literature see at http://www-didactique.imag.fr/preuve ). 

Since a long time, the educational issue of introducing pupils to theoretical thinking has been at the core of the research studies of our groups. A net of collaborative works has fuelled a deep discussion and provided a basis for a number of  research studies.

Assuming a Vygotskian approach, attention is focussed on the semiotic mediation accomplished through cultural artefacts, both traditional and computational ones. The comparison between classic and modern technology has led to an interesting debate, highlighting meaningful similarities and differences. In two coordinated  presentations, some examples, drawn from different research studies, will be discussed with the aim of illustrating different, but  complementary aspects and concerning proof, as an ‘educational task’. 

Introducing Pupils to Proof: Concrete Referents and Mental Experiments

Maria G Bartolini Bussi

Some examples will be discussed drawn from long term teaching experiments developed in primary school and secondary school. They concern the functioning of trains of planar gears (algebra) and the geometry of 'mathematical machines' 

(http://www.museo.unimo.it/theatrum/_). I shall discuss how the reference to concrete objects shapes the process of exploration, of the production of conjectures and of construction of proofs within 'local' theories, in primary school pupils and in secondary school students. 

Introducing Pupils to Proof : Theory and theorems in computer microworlds
Maria Alessandra Mariotti

Some examples will be discussed, drawn from two long-term teaching experiments, aimed at introducing pupils (9th grade) to theoretical thinking and studying the role of particular microworlds in the teaching/learning process.  Both the case of geometry and the case of algebra will be considered. In the first case, I will illustrate how the meaning of theorems and theory may be constructed by pupils, through the use of the tools of a well known microworld, Cabri. Then, in the case of algebra, a new microworld, L'Algebrista, will be presented and some results will be discussed concerning the introduction of symbolic manipulation from a theoretical perspective

(http://www-student.dm.unipi.it/(cerulli/L'Algebrista/_).
