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1. AwBdote mpooextind tor Véuota T opyloeTeE VoL amovTaTE.

Ou anavtrosig mpenel va ebvon cugelc, GUVTOUES KoL UTIONOYNUEVES.

2. Ilpgnel va anavtoete Tt Ocpata A xouw B. Mnogeite va anavifioete
uéypet 600 and ta Vépata I', A, E, Z.
Or Barduol xde Yéuatog didovtar ot magévieon. O péyiotog Poduog etvon 100.

3. 'Ornou ypeldleton, oyedEoTE £Vo TEOYELPO AAAL EYXVEO BLAY PO [UE
woAUBt. ITpdyelpo onuaivel OTL BEV Elval ATAUPALTNTO VoL Y ETCWOTOLACETE XoVOVAL
xan OP3NTn, OUTE VoL TOPUOTACETE ToL UMK XU TIC YWVIEG Ue UeYAAT oxplBeta.
"Eyxupo onuaivel oTt TENEL Vol TNeolvTal oL OYECELS CUUTTWONS ol OLdTaEng

LETOCY omnuelny, EVDELY xaL XOXAWY.

ITpénel va anavifoete to Opata A xou B.

OEMA A. (25)
]

©EMA B. (25)
]

Mropeite va anavirjoete oc dVo and ta Ocuata I', A, E, Z.

OEMA T. (25)

AwPdote to amoomdopota and o dedpo Interactions with Diagrams and the Ma-
king of Reasoned Conjectures in Geometry tou Patricio Herbst, xou anavtfiote otig
oaxOhoVIES EQWTAOELS.

o . Tl Yewpeltan ypriown 1 evacyOAnon TV LonTeWmY XoL TOV LonTOY Ue Teo-

BAAuarto lewpetpiog oo omolo datunevouy eixaocieg;



B’ Awrunoote 1o “dedpnua’” 1o onolo TapoLCIAlEL TO GUYXEXPIIEVO ATOCTUCUA
ToU dp¥pou, xaL BKOOTE AMOOELT), UE XUTAAANAO BLdrypapuo, OTwe auTh Yo Topou-

owotay oe éva cupPoutind udinua otny 1n Auxeiov.

Y. Teprypddhte to mEOBANUa 6Ttwe té0nxe otny T8N e Megan. Iowd ¥tav 1 ava-
MEVOUEVT amd TOV EpEUVITY Topela TG epyaciag, xou T emmAoV oTolyela Tpo-

Exuoy xatd TNV EQapUOYN;

0’. T duoxoiiec avtyetwniCouv o yadntrc Mitchell xou 1 xodnyrtolr Megan ot

dloyelplon auTol Tou TEOBAY|UTOC;

Patricio Herbst. Interactions with Diagrams and the Making of Reasoned Con-
jectures in Geometry. ZDM 2004 Vol. 36 (5).

Various studies on geometry instruction (Arzarello et al. 1998; Mariotti et al.
1997) suggest that students’ meaningful construction of knowledge — and in parti-
cular their investment of mathematical reasoning and proving in such construction
— is possible in the context of tasks that enable learners to act and modify their
environments.

The notion that authentic mathematical activity involves more than merely the
clear communication and logical sorting of obvious statements has prompted efforts
to involve geometry students in conjecturing and problem solving (Hadas, Hersch-
kovitz, and Schwartz 2000). Activities building on an empirical mode of interaction
between students and diagrams have brought students closer to being able to make
conjectures, yet not necessarily to having authentic experiences with the production
of knowledge. [...]

I call generative a mode of interaction between actor, object, and diagram in
which an initial, hypothetical identification between object and diagram gives the
conditions and constraints for the actor to carry out operations on the diagram
and consider their results, which ascribe new properties to the object.[...] The
possibility of establishing a generative mode of interaction between students and
diagrams seems to be part of what is required to support students making of reasoned
conjectures.

The following episode exemplifies what it could take to set up a generative intera-
ction between students and diagrams, and also offers a view onto the opportunities
and challenges that such an interaction presents to a teacher. It refers to the the-
orem that a circle tangent to two intersecting lines has its center on the bisector

of the angle formed by the two lines, and has its points of tangency equidistant



from the intersection of the two lines. What would it take to engage students in the
conjecturing and proving of that theorem?

In collaboration with teacher Megan Keating we designed a lesson that was meant
to engage students in formulating that tangent theorem as a way of finding out
the conditions in which a problem could be solved. Students were to be given the
problem stated in the Figure, and provided with a diagram like the one in the figure,
and asked to draw a circle centered on point P and tangent to both lines. A week
later the problem would be used in the room of another geometry teacher, Lucille

Vance.

Figure (). To draw a circle tangent
to two intersecting lines

Our analysis a priori of this task included the expectation that students would
arrive at the theorem through establishing conditions for the problem to be solved.
To arrive at that situation from the given problem we expected, for example, that
students might try and fit a circle in the angle and realize that it could not be done
for the point given, identifying as a difficulty the fact that the purported center
was not equidistant from the two legs of the angle. We expected that this would
allow the teacher to engage students in rewriting the task, asking, for example, what
would you have to say about P to ensure that it would be equidistant from the two
legs? or in providing directions for a diagram that would permit the construction.
We thus expected that the discourse could foreground the connections between on
the one hand the need for the center of the circle to be equidistant from the legs,
made apparent by the choice of an initial point that did not have such property, and
on the other hand the characteristics of a figure for which such point was equidistant
from the legs.

T'n Sedtepn popd mou diddoxeL To (Blo TEOBANUL 1 Megan e&nyel and tnv apyr| otny
TAEN 0Tt umopoLY Vo ueTovioouy To onueto P. Trnv enduevn eBdoudda, 1 Lucille 6ev
oivel To Bidrypapua, oA {InTdet and Tic YadTELES Xt Toug YadNTES Vo oyedidcouy 800



Teuvopeveg eudeleg, va emAélouy onuelo P yio X€VTpo xou Vo OYESLICOUY ToV xUXAO

TOU EQPATTETAUL OTIC 000 uleleg.

When students are given a task they are given it in the context of an instructional
situation. “Doing proofs” is one such instructional situation; doing constructions
problems on given diagrams is another one; making conjectures based on empirical
interactions, yet another. Whereas all of those rely on students’ interactions with
diagrams, none of them customarily engages students in the kind of generative
interaction called forth by this circle problem, in which students had to make the
choice of imposing conditions on the given point to make the problem solvable at
the expense of admitting that the given problem could not be solved in general.

(H andvtnon va unyv Eenepvder tic 400 Aégewc.)

OEMA A. (20)

To Téropto Keitrpio Iedtnroc Terydvewy (o mhevpd, pla mpooxeiuevn yovia xou
n amévovtt Yovia loeg pio mpog pia), ebvor dueon cuvéneta Tou otoepol adpoloyatog
TV YOOV Teryovou otny Buxieldeio IN'ewpetpla. ‘Opwe autéd 1o xpitiplo woylel xou
X Welg TNV UTOUEST TOU UTHUATOS TOV TURUAAAALY.

Adote plo anddeln tov Tétaptou Kertnplou Iodtntac Torydvwy yenotuonowwvtog
HOVOV WBLOTNTES TELYOVWY TToL TpoxUTTouy amd o adlopota Hilbert towv opddwv I, 11
o IV.

©EMA E. (30)
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©EMA Z. (25)
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