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Introduction

Around 25 participants attended the Thematic Working Group 4 sessions during CERME 11. 75% of
them were Europeans, and the other 25% came from the Middle East or from Australia. Five
discussion sessions were dedicated to specific topics (manipulation, artifacts, visualization, teacher
education), and each contribution (in total 18 papers and 3 posters) was presented and discussed
during 20 minutes. The last two sessions were dedicated to small-group debates that supported the
writing of the final report that was presented on the final day of the conference.

The call for papers, the contributions, and the discussions, addressed classical issues in geometry
education such as the role of manipulation, instruments, investigation and modeling, the ways of
describing and training visualization processes or spatial skills, and the role of language in geometry,
including problem solving, argumentation or proof. It appeared that the multiple frameworks or
methods that helped in addressing these issues were sometimes very close, or sometimes shed
different lights upon the phenomena we observed. In order to benefit from these multiple viewpoints,
we decided that, rather than summarizing our work following each initial issue, we should identify

general questions that reflected the heart of the discussions; these were:
How is it possible to describe how space intervenes in “doing geometry”?

What is at stake in learning geometry, from cognitive and didactical points of view?
Which transversal competencies have to be taken into account in the teaching of geometry,
and how are they interrelated?

The way we addressed these questions shows continuity in the group’s work across the CERME
conferences. Schematically speaking, we could say that CERME 8 was more about what geometry
is, CERME 9 about what is at stake when doing geometry, and CERME 10 about the various
theoretical approaches of these questions. We built our discussion on this basis. We managed to
address more efficiently these questions, and to understand better the similarity or complementarity
of the participants’ points of view.

Space in “doing geometry”

One of the toughest theoretical issues was about space, and the mutual understanding between
psychology and mathematics education. We identified during CERME 11 that, on the one hand,
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This clarification aims at improving mutual understanding, and then collaboration, not only by
explaining the discrepancies but also by identifying complementary issues and showing that these
points of view are in fact two sides of general matters about space.

L Perrin-Glorian, M.-J., & Godin, M. (to be published). Géométrie plane : pour une approche cohérente du début de I’école
alafin du collége. In proceedings of the CORFEM, Ressources pour la formation des professeurs. Savoirs mathématiques
a enseigner au college et au lycée. A preliminary version is available on https://hal.archives-ouvertes.fr/hal-
01660837v2/document

2 By geometrical space, we refer to ideal objects and their relations, which are mainly elaborated by/in discourse.

Proceedings of CERME11 726



We capratifoiiiatidnebotienthiapers e iPWAIG B¢ Gusirictdoteactifrigrasedre not
relevant, and some of the works presented TetQ?.Her examined it (Favilla, Luppi & Maschietto).

They highlighted the potential of such direct geométrical interpretation of physical experience,

includingteeitindauesénbdi ghsia ipsehiettnf tAesisdvbitiiabal ghe haoarst and ahingidiapadalgatial skills
are at §he/ersRy bisaiHHASHton, School of Education, United Kingdom; d.k jones@soton.ac.uk

Le%mm%%mgﬁ)éna e Reggio Emilia, Dipartimento di Educazione e Scienze Umane, Italy;

The second main focus of our Wo%igy]aeﬁaa}%oaus% h!g%n@g_ rﬁ%oo_rpgtlr[y . It has to be noted that, even if

specific learning topics were examined, the group discussions investigated how general competencies
(such as CleRiVAES I clanivep, fRAAED, IESRRGE byRerd B ganiy isFrattthkl GPRmE/enasse specific
topics (st eSS BrdravH | & tidaakitensemAtalaiiik, BMrRrgrRastive thesrleef gueryday
life, physical experience, manipulation or spatial_skills in creating mental imagles or developing
R i S UL e i RSB AN BHENSE RSP g H AR Y P AGHSR).
TREneULsteBls and artefacts was also discussed, highlighting, on the one hand, the limitation of
IR He EPpSASR AR e HUE I B e REDG ST RY (SR SLiBRIC HSARY Bl AR £ho=oH 6
R eHe PRI IRL AR LN eI R PONSHH A MR- ARRE AR AT OB LS IBM o AT NI A4 2 G
ATEQ(REYIPYRE it QRPe Al SERMAR SOPREHR SRS 1Bk AdRR Bl <& dtization, teacher
tdncatigr), aaadneach speoifibaliipthé rertutedehdepapersoamatr i glogterspnyap prase sl onedgadacissed
fluring 26amingtest Teehastrivw(Bigfsidhn/iblere dajlidaipydn IMahlygeomriteiatess thadi atgubarted thas
vaiktgetfrigafenaleepodtioftthasyorekeoted an Yeofneahydayofdhg andfevemskex process that cannot

%é‘?@éﬁ%F%‘é\é%?é,b_tﬂé%dfﬁb%tﬁ?f%%eaﬁlﬁﬂ@%&E%E?SH&SHH&?EM%%%E%H REAGHSSH (psdhiling
BRI NEORMAYST: SPGIRAAINETARLAN MSRIRRLE SHVEMGARER bh EMBULRAO e RH T3t
hackgraHg b tRsingigyerydaysacigethat snthangsnidhs Hadesaodindrglaie Wsbmdiys
TR ProBiRT eSS IVRnls L R REGHIG 1exi68R. ARchApaMRASHAR RO NRR Y ARG WBrkS O
Pathetmatical ishoursh bidiiebamtp fpgoted et Aiscosssrdtnto g otisiuslion noihissase: g
BFRA B ARPRET BFCH S IR HSHHLUNS BFRURsed. In order to benefit from these multiple viewpoints,
Wewieicmohtutdr athen dngn comimanicing QAfbansk Brtnwbieag; eBehningiral issticogyelames | dPiakainhiky,
yaparabig @it sbidnat aefleckectdbie heprstofi the chscoastonagtbesgovéngs. This topic combined various
levels of considerations, embracing the multiple facets of proof: required operation for proving in
geometry (such as the analysis of figures as components and relations), relations between arguing,
reasoning and justifying, or about the specific writing process that is required by formal proof. One
contribution proposed a general overview, showing variations of the type of language used during the
proving process.

Teaching geometry and teacher education

These two issues have been unified into one only discussion group, as many contributions addressed
general topics, relevant for both of them. The participants raised four great topics involved in the
teaching of geometry: problem solving, manipulation with tools (including drawings), visualization,
and proof (see Fig. 2). Language has been added considering some contributions showing how it is
linked to manipulation with tools and to visualization.
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pole, but it should embrace the coordination between many of these poles.

Ultimately, we would like to mention that these general components involved in the teaching of
geometry were less intertwined with specific topics, and then were helpful when examining how
interactions with other fields (such as arts education) may be productive.

Perspectives and conclusion

As is clear in the papers that follow this introduction, the participants contributed to enrich the
understanding of some classical issues in geometry education, and to develop more topical ones. We
hope that a careful reading of these papers may also reflect that the work and the discussions promoted
mutual understanding about both the frameworks and the issues they address. This seemed to be more
productive than seeking a unified and unique framework, and we believe this to be a major
contribution of CERME in general, to be continued over the next sessions of the group.
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