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The tools …

By "automated proving of geometry statements" we refer to tools that mechanically output a mathematically rigorous (e.g. not based upon a probabilistic proof) yes/no answer to the conjectured truth of a given geometric statement. By "automated derivation of geometry statements" we refer to tools that, rigorously, output some/all geometric relations verified by a collection of selected elements within a geometric construction. Finally, by "automated discovery of geometry statements" we refer to tools that systematically find complementary, necessary, hypotheses for a conjectured geometric statement to become true.

The community of mathematicians and computer scientist has been working on these goals for the past 50 years, with a variety of approaches, outcomes and popularization results (cf. the pioneer work of [START_REF] Gelertner | Realization of a geometry theorem proving machine[END_REF] in the Artifical Intelligence context, or the algebraic geometry framework to automated reasoning in geometry disseminated by the book of [START_REF] Chou | Mechanical Geometry Theorem Proving[END_REF]). On the other hand, although we can mention the development of some intelligent tutorial systems designed to assist students to construct proofs in Geometry such as GRAMY [START_REF] Matsuda | GRAMY: A Geometry Theorem Prover Capable of Construction[END_REF] or GeoGebraTutor (Tessier-Baillargeon, Richard, Leduc and Gagnon, 2014), it is fair to say that, up to now, the dissemination, use and impact of these findings in the educational context is very limited. Thus, the very recent survey by [START_REF] Sinclair | Recent research on geometry education: an ICME-13 survey team report[END_REF], on geometry in education, although it includes a full section on the role of technologies and another one on "Advances in the understanding of the teaching and learning of the proving process", does no refer at all about automated reasoning tools.

…and the issues

Hence, we consider it quite relevant to address, in our poster, two issues: one, to announce the very recent implementation (2016) of tools for the automatic proving and discovery of geometric theorems over a free dynamic geometry software, with tens of millions of users worldwide, and a great impact in mathematics education. See Abánades, Botana, Kovács, Recio and Sôlyom-Gecse (2016) and [START_REF] Hohenwarter | Deciding geometric properties symbolically in GeoGebra[END_REF].

Then, recalling that the program where we have implemented our automatic reasoning tools (ART) is available over computers, tablets, smartphones, with and without internet connection, the second issue we would like to pose here is the consideration of the following questions: what could be the role, in mathematics instruction, of the ample availability of such tools? It was already 30 years ago (cf. the visionary ICMI Study "School Mathematics in the 1990's" [START_REF] Howson | ICMI Study series: School mathematics in the 1990's[END_REF] or the inspiring paper by [START_REF] Davis | The rise, fall, and possible transfiguration of triangle geometry: a mini-history[END_REF], with a section that refers to the "transfiguration" power of computer-based proofs of geometry statements) when educators started reflecting about the potential role in education of software programs dealing with automatic theorem proving (automatic discovery and derivation were inexistent at that time). But these reflections were formulated rather as considerations about the future than as proposals for the present time of their authors… Thus, in view of the current implementation of ART in well spread, dynamic geometry programs, our final goal is to make an open call to the community of math teachers and math education researchers, in order to join us preparing a research project to address the following questions: Are ART in geometry education good for anything? If yes, what are they good for? What should be the necessary changes and requirements in the educational context, if ART are to be considered good for anything?
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