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MNEPIAHYH

To dpbpo avTo TEPLYPAYEL Lo TEPE, OPATTHPIOTHTWV O TEPYPAILOV SOVOLIKHG YEWUETPIOG, 0L OTOTES
ovartdynkay e otoyo ™ ddackalic TV EuPadod oro onuotiké cyoleio. Méco omd g
IPOCTNPLOTHTES OLAPOAIVETOL O POLOS TOV UTOPEL VO, OLOOPOLOTIOEL 1] SVVOUIKN VEDUETPIO, GTOV TPOTTO
TPOCEYYIONGS KOl OLOOOKOALAS TWV YEWUETPIKMY EVVOIWDV, GTOV TPOTO AVOTTOENS TWV 0CIOTHTWV TV
HOONTOY 0THY KOTOOKEDN TPOPARUATOS KOT TTHY EIGOYWYH TOVS GTHYV EXAYWYIKH OTOOELL.

AEZEEIX KAEIAIA: dvvouuxi yemuetpia, eufodov, uetacynuotiouds, karaokevij mpofiiuatog

ABSTRACT

The present article describes a set of exploratory activities in a. dynamic geometry environment that
were developed for the teaching of area, in primary school students. Through these activities,
emerges the role that dynamic geometry can play in the way of teaching of geometrical concepts by
improving students’ skills of problem-posing and inductive proof.

EIZATQTH

[ToAAol epevvnTég 6TO YDPO TNG SIOOKTIKNG TV HAONUATIKGV BEmpPovV OTL 1) TEYVOLOYia TOPEYEL
™ SvvaTOTNTA JEVPVVOTG TOV YVIOGTIKOD PETEPTOPION, EVA TOVTOXPOVO, OTOTEAEL Y0 TOLG
pabntég péco mpdcPacng oe duvapkég Evvoleg Kot topeic tov pabnpoatikadv (NCTM, 2000). H
TevoAOYia €xEl GueoT epopUOY ot ddackaAio TG yempetpiag, n omolo and TG apyés TG
dexaetiog Tov 1980 dpyioe va mapaykoviletal, 1060 e&attiog TV SVOKOMAOV TOV EKTULOEVLTIKAOV
OTNV KOTOOKELY YEOLETPIKOV CYNUAT®V Pe akpifela Kot ToydTnTa, 060 Kol TV SVCKOAMDV TV
HoONTOV VO KOTOVONGOUV TIG YEOUETPIKEG EVVOLEG KOl Vo avTIAneBouv Tic £€vvoleg g
attoAdyNong Kat g anddetng (Xpiotov & Ilitta-Ilavraln, 2004). Ta epyaieio mov moapéyet
Teyvoloyio 6TOV TOpN TNG Ye®UETPiag, Kot To omoia Teptopifovv Ta o Tave TpoPAnuota, stvor
To Aoyopkd g dvvapkng yeopetpiog (Euclidraw, Sketchpad, Cabri, Euklid, Geolog, Thales
KTA.), Ta onoia vrootpilovv mepidrlovta ota omoio ot pabnTég propohv vo aAANAETIdpAcovY
pe ta avtikeipeva kot ta Beopripata g yeopetpiog (Healy & Hoyles, 2001).

210 Gpbpo owtd Ba mapovstdcovpe dpacTnPOTTEG Yo T Sdackolio TG £vvolog Tov eufadon
ot X1’ té&n Tov dNpoTikod oyoreiov péca oe TepPaiiov duvapkng yewpetpiag (Al), ot omoieg Oa
ompilovtal oty évvola TG daThpNong Tov EUPOSOD GYNUATMV LE AVOKOTACKELT Kot ovacuvOeon
TovG. ZOupmva pe tovg Carpenter et al. (avagopd otnv Kordaki, 2003), ot padntég avripetomnitovv
SVoKOMEG GTNV KOTOVONGON NG 100TNTOS EUPad®dV, OTAV OUTA OVATUPIOTOVTIOL UE SLUPOPETIKA
GYNLOTO, YEYOVOG TO omoio amotehel mpoimdfeon otn diepebvion Kot KATAvON o TG £VVOL0G TOL
euPadod. Apyud 0o mapovsidcovpe to BewpnTikd vIoPabpo ™G Epevvag, e Waitepr avapopd
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ota Yopokpotikd g A" mov KofloTodv ONUAVTIKY KOl ETLTOKTIKY TN ¥pNon g Katd
Swaokoiio g évvolag Tov gUPadOD PECH OVOKOTOOKELNG KOl avacOvOeong oynpdtmv. Xt
cuvéyele, Ba mapovcidoovpe po oelpd amd SpacTnprotTnTes Yo T Swbookaiio Tov gufadov ce
ynookd teptBdiriov AL, otig omoieg eivat epEOVIG 0 S10POPETIKOS TPOTOG TPOGEYYIONG TNG EVVOLOG
Ko 01 dSuvaTdHTNTEG TOL TPOSPEPEL N AT Y100 KATAGKELT TPOPANLLOTOC KOl EXAYOYIKY ATOSEEN.

OEQPHTIKO YIIOBAGPO
Heppairov Avvapkg I'eopetpiog

Me v eloaymyn tov Aoywokdv Al oty eknaidevon €xel aAAa&el 0 TpOTOG TPOGEYYIONS KO
dwackariog g Evkieidelag yeopetpioc. ta mhaioa g Al Ta avtikeipeva kot Osopfpata tov
HOOMUATIKOV peTOTPEMOVTOL and OMAEG TPOTACES TOL TPEMEL Vo, amodelyfodv oe avtikeipeva
depevvnong. Ta dvvopikd ynoelokd TeptPAAAOVTO OTOTEAOVV EIKOVIKG EPYOCTHPLO GTO, OTTOI0 Ol
pabntég pmopodv va moifovv, va diepevvicouvy Kot vo pdbovv pabnpoticd (Arcavi & Hadas,
2000). Evepydvtog oe avtd to Suvapukd yneokd nepiBailovta, péco o€ eAdyloto xpovo, ot
podntég éyovv TN duvOTOTNTO VO KOTOOKELAGOLV Amelpo oynuoto pe peydAn axpifeto.
Hopéyetar, emiong, n SvvoTdOTNTA AUECT|G TPOTONOINONG, UETAKIVIIONG KOl UETUCYNLATIGLOD TOV
oymubtov oto xopo, pe ™ Ponbsi Tov TOVTIKIOD, Ywplg va petafdAloviol ot KpiGlleg
YempeTpkég Toug Wt Teg. Ot pantég nmopodv va TEPUUITIoTOVY, Ol povo Kottdlovtag v
ewova, OALG Kol PETPOVTOG, cuykpivovtag, aAldlovtog to oynuoto (Arcavi & Hadas, 2000).
Emmdéov, n yprion Aoyiopikav Al ot didackario Tov pabnuatikdv kodlepyel atovg padntég
1000 TOV TOPUY®YKO, 060 Kal Tov enoy®ykd Tpomo okéyngs (Xpiotov & Ilitta - Iavroln, 2004).

Méoa oto mepifdrrov AT o1 pabntéc amoktodv kivnpo Kot avtomenoifnom, yoti Tovg enttpénet
vo KGvouv dkég Toug vrobéoelg kat va Tig e€etalovv. O éheyyog Twv vmobécewv cuyvh odnyel
Tovg pontég oe ekmAn&els, yeyovog mov mupodotel TNV avamTLEN TG OVAYKNG TOLG Yl
eMAVEEETAOT) TOV YVOCEMV Kot vtoBécedv Toug (Arcavi & Hadas, 2000). Ot pabntég éyovv v
gvkapio vo emavopdmvouy apécms Ta AGON Tovg Le To TATNO EVOG TANKTPOV, LLE OTOTELEGLLO TO
AGBog vo alomoteiton kot va odnyel ovyvd oTNV AVATTLEN EVVOLOV 1) GTNV TPOTOTOinom
verothpevov, mhavog Aaviacpévev yvocemv. EmmAéov, vmdpyet n duvotdtnta TG Kiviong Tov
OYNUATOV PE TO «GVPGIHOY (drag) mov EMTPEMEL GTOVG HOONTEG VO YEIPIGTOVV TO. GYNLLOTO, KOL VoL
TOPOTNPOOVY TO OTOTEAECUOTO TOV YEPIOUDY TOVG oxedOV otiypaia, Kobiotdviag v
KOTOOKELT Kot TV £EETO0T VIOOEGEMV oL EVYXAPIOTN KOl SMUOVPYIKY SpooTNPLOTNTA.

Anéoeitn ot Avvopkn F'eopetpia

Ta yopaxtnplotikd tov Aoyiopukdv Al' tapéyovv ato pabntm m dvvatdtnro va kavel vmobéoelg
Kot vo. Tig eAéyEet ebkola kat ypriyopa. H datdmmon vrofécemv kat o Eheyyog amotedodv Pactkcd
otoela ™G OepevvnTikng pabnonc. O drvmog avTdg TPOTOG AmMAdEENG, COUPMOVA LE TOVG
Bruckheimer kot Arcavi (2001), amokolieiton «epmelpikr] anddeiény». [MoAdol epgvvnréc éxovv
EKQPAGEL OVIOLYIEG OYETIKA L€ TO OTElo avTo, KOODS 1 anddelln omoterel ovolaoTikd ototyeio
v to podnpotikd kor 1 dwookodic ™G omotedel Ospehddn évvown (Laborde, 2000).
Yvuykekpyéva, €xel ekeppoaotel M avnovyio OTL oL guKoupieg TOL TWAPEXOLV TO  YNOLOKA
neptBarlovta A" 6tovg pabnTég va «douvy» Tig LodnuaTikég 1010TnTeG e TOoT vkoAia, Lmopel va
npoKkorécovv T peioon N kot v e£apavion omolnodnmote avaykng v amddeln kot Kot
eméKTOON TNG eKpadnong ¢ dwdkaciog g mapaymykns amddetns (Laborde, 2000; Hadas,
Herskowitz & Schwarz, 2000; Bruckheimer & Arcavi, 2001).

[pdcpatec épevves Tekpunpidvovy 6Tt AT &yt pnovo dev vrmoPaduilel v anddeln, ahdd v
Kk0010Td avaykoio Kot TPootth, TPoWOMVTNG GUVOEGHOVS UETAED EUTEPIKNG KOl TOPOYMOYIKNG
anddeéng (Buckheimer & Arcavi, 2001). O De Villiers (oto Hadas et al., 2000) neprypdopet ndg
péoa and mepifdrrovia Al pmopei va kaAliepynOei ) diepehivion e epmTAGELS TOV TOTTOV «Tt Oa
yiver av», ®@ote ol pantéc va odnynbodv o yevikedoelg kol ovakoAvyels. Yrootnpilel 6t n
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avoalnmon amddelEng yiverar Tdte VONTIKH TPOKANGT, TOL YEVVATAL OO TNV OVAYKT oLTloAdYNong
€VOG GLUTEPAGLLOTOC. ZVVENMG, o€ &vo mepIPddlov AL, o1 pabntég £xovv v gukaipio péca amod
KoTAAANAQ dounpéveg dpaoTnploTnTeS, va avtinedovv dleg Tic Asttovpyleg g anddeéng Kot va
TN XPNCLOTOGOVY Yio ATOAGYN O, EXeENYNON, S1EPEHVNOT, AVOKOAVYT KOl GLGTNUOTOTOINGM
npotdoev o éva oSlopaTikd ovotnua. Idwitepa oto dnpotikd oyoieio, M Sigpgdvnon
YEOUETPIKAOV evvolmv péca oe mepiPaiiov Al amotelel t0 TpdTO 6TASI0 0TN Sadikacio TG
TUTKNG OTTOOEIENG, TOV Ot ATOTEAEGEL AVTIKEIPEVO S100CKOUAING GTO YOUVAGLO Kot TO AVKELO.

OzopnTd YroPabpo g Avvepkiic Feopetpiog

[Ipotov TOPOVCIHGTOVY O TPOTEWVOUEVES dPAGTNPLOTNTES Yo T J1dacKaAi0, TOL EUPadod pHEcm
aVOKATOoKEVNG oYNUaTOV ot Tepidirov AL, Oa Tapovcldcovpe £va YEVIKO LOVTEAO dOUNGONG TG
yeopetpikng okéyne. To povtélo avtd avartoydnke omd to Vinner (1983, 1991) ko mpoteivetan
and tov Contreras (2003) og katdAANAo Yoo TV KATAVONGN TNG OKOJOUNGONG TOV YEDUETPIKOV
evwoldv and tovg padntéc. Emiong, amotelel m Oswpntikny Pdon g ewcayoyng g A oto
oyohieio (Xpiotov & IMitra-Ilavraln, 2004) kot 6o anoteréoel To Bempntikd pog TAoicto.

H dwypoppotikn omewdvion omotedel Tov Mo cvvnbiopévo omTikd TpOTo avamapdoTacng
YEOUETPIKAOV OVTIKEWEV®DV. AVTEG Ol ONTIKEG GVOTOPOCTACE QAIVETOL VO GOKOUV 1oYXLPN
emidpaon otV ovaaTuén TOV YEOUETPIKOV gvvoldv amd tovg pabntég (Contreras, 2003). To
povtédo Tov Vinner meptypdget TV vaapén TpUOV KOPLOV 0OV VONTIKOV (VOTOPOCTAGEDY TOV
GUVIEOVTOL [E HIot LOBNUATIKY €vvole: TO HAONUOTIKO Oplopd TG £vvolog, TV avTiAnyr Tov
pobnTi yo to pofnuatikd oplopd Kol T VOEPY OVOTOPACTOOT TNG £VVOLNG OTN OKEYN TOV
podntov. Xtdxoc e Sdackariag, eivar n yvooTik) evotnta, dSnAadn 1 TadTIoN TOV HOONUUTIKO
0pIopod, TG OVTIANYTNG TOV LOONTOV Yo TO LaONUATIKO OPIGHO KOl TNG VOEPTS OVATAPAGTUONS
™G €VVOol0G GTN OKEYT TOV LabNT®dV.

O paOnUoTIKOg OPIGHOG NG EVVOLNG OVOPEPETOL GTO EAGYIOTO GUVOAO avayKaimv 1 Kpioiumv
wottov mov yapaktpilovv v évvola. H mepintoon piog vvolag mpémet va €xel avTés TIg
Kployeg 1010t TEG, Yo va amotelei mapaderypa g évvolag (Contreras, 2003). o mapdderypa, to
Vyog evog mapaiinroypappov opiletor og to €vBVYpapo TUNHO TOV £XEL TOL GKPO. TOL OTIG
gvbeieg TV anévavtt TAEVPGOV TOL Kot givar kGBeTo og avTég. AnAadn, ot kpioyleg WO TEG GTNV
TePIT®OTN TOL HAONUATIKOD 0PSOV TOL VWOUG TapOUAANAOYPALoL tval §00: (o) M Ypopun
npémel va. etvor evBuypappo tpuqpe kot (B) to evBdypappo Tuqpa mpénel va givor kdOeTo OTIG
amévavtt TAevpés. H Béom tov Hyoug og oyéon e to Taparinddypappo kot 1 diebbuven tov oto
YDPO deV AMOTELOVV KPIGIUEG 1O10TNTEG TOL VYOG,

Q¢ anoTELEGHO TOV TUTIKOV KOl TOV (GTUTOV EUTEIPIOV TOL EYOVV Ol HOONTES, aVATTOGGOVV
S1KEC TOVG AVTIAYELS GYETIKG [E TOV OPIoUO TV oynudtev. H avtiAnyn mov &xovv ot podntés yo
T0 poONUaTIKO opiopd givar avTdS Tov eKEPAlovy, 6tav Tovg nteitat vo opicovy pia pabnpoTikn
évvown. H avtiinyn tov padntav propei va tavtiletor pe 1o podnuatikd opopd 1 oyt Zovndog
ol podntég dvokoievovtol vo Slukpivouv Tic kpiolpeg amd T un kpioiles wOTTES, OTAV
npoonabodv va opicovv pa évvola (Contreras, 2003). o mapdderypa, cvyvd ot pabntég Bempoiv
OTL TO VYOG TOL TOPUAANAOYPALLLOL TPETEL Vo BpiokeTal mévTo 6To 0mTEPKO Tov. EmmAéov, ot
HoONTEG UTOPEL VO EVEPYOTOUIGOVV £V VTOGHVOAO TV VOEPDV EIKOVMV 1] XOPUKTNPLOTIKAOV TOL
oyetiCovtor pe v évvown. Avtd 1o GOVOAO GTOLEI®V TOL EVEPYOMOLOVVTOL GUVIGTO TNV
amelkdvion 1 Voegpn avamapdotacn TV podntov yo ™ poadnpotiky évvola. Eival duvatov ot
HoONTEG Vo EVEPYOTOMCOLY  SLOPOPETIKG GOVOAX VOEPDOV  YOPOKTINPIOTIKOV KATO 0o
Swapopetikés ocuvinkeg. Kat mdh, ot evepyomoumnpéveg voepés avamopocTdoels TV nodntdv yo
o pafnuatikn évvolo Pmopel voo UV GUUTITTOUV pe TNV avTiAnyn Toug Yo To pHofnuoticd
opopd M pe to pabnuatikd opiopd g évvotag (Contreras, 2003).

M and T1c TpoxAnoetlg g ddaokariog eivar vo emtevydel TohTion Tov PabNpATIKOY OPIGLLOY,
™G avTiAnyng Tov pobnty o 1o pabnpoatikd opiopd Kot TG VoEPNG ovamapdoToong Tov nabntm
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YL TV £VVol0, OOTE Vo amoTeEAEGOLV pua eviaia yvootikh ovtomrta. Ot Herskowitz, Ben-Chaim,
Hoyles, Lappan, Mitchelmore, kot Vinner (1990), pe €pguveg Toug avaQopikd Le TIG YVMOOTIKESG
TTUYEG NG OWKOOOUNCNG EVVOL®DV, VIOGTNPILOVY OTL 0 TAPASOCIOKOS TPOTOG JdAcKAAMAG TG
veoueTplog aoKel TEPLOPIGUEV EMIOPACT] GTI GMOTH 0UKOSOUNGT| TNG YVMOTIKNG VOTNTAS. )G €K
TOUTOV, OPICUEVEG TTOPOVONGCES OTN OKEWYN TOV UAONTOV TOPOUEVOLV 1] KOl EVIEIVOVTOL XTI
TOPAVONGELS OVTEG CLUPAALOVY G€ TOAD HEYALO Pabud Kot Ol TPOTOTVTIKESG EVVOLEG TV LOONTDV,
OV aVOTOGoOVTOL KAt Tn didackoiion TG otoTikng yeouetpiog (Herskowitz et al., 1990). Ot
TPOTOTVTIKEG EIKOVEG TOV OKOJOUOVV Ot HanTég cuyva mepiapufdvovy povo to moAd oyvpd
OTTIKGL YVOPIoUOTA TG EVVOLOG KL ETOUEVAS TEPLEXOVY HOVO €VO VITOGLVOAO TOV KPIGH®V
wWomtov, coureptlapfavorévoy Kol apKeTdv pn-kpiowov. o mapddetypo, n xotokdpven
tomofétmon evog TeTpay®@Vov Kot 1 TomobETnon g peydAng Paong tov tpaneliov yaunid kot g
HIKPNG YNAG givol opiopévo TPOTOTUTIKG TopadelyHoTe HOONUOTIKOV EVVOLOV TTOL GLYVA
avarticoouvv ot podntéc. Eivar yeyovog 0Tt o6& TOAAES TEPITTMOGELS TOL TPMOTOTVIIKA TOPUSELY AT
Tapapévouy, €& 0AOKANPOL N &v HEPEL, Kol EKONADVOVTOL 6€ KATO0 PBabpud akdun kot peTd
owbaokoAio (Contreras, 2003). H odvvatdmmto mov €xer m AL vo mopéyst mOAAATAES
AVOTOPOGTAGELS TOV SLPOPOV LaONUATIKOV EVVOLdV pumopel va cupfdAet oto va Eemepactody ot
TOPOVONGELS TOV TPOKVILTOVV OO THV TEPLOPICUEVT OTTIKY ATEIKOVIOT TOVG KOTA TN ddackaAio
™G yempuetpiog pe otatkd Tpomo.

Zta panpoatikd, o 6pog «dvvapkog/n» oyetiCetan pe v kivnon kot v aAiayn. Ta oynuoata
o AL, 6mwg mpoavapépinke, PTopodV vao PeETaKIVOOUV Kol VO LETACYNLOTIOTOOV UE HEYOAN
EVKOALD, STNPAOVTAG TAVTOTE TS KPIOLUES WIOTNTES TOVS, dIVOVTOS GTOVG HaONTES T SuvaTOTNTA
va TG S0VV KOl v TIS avTiAn@Bovv og GTEPES EPUPUOYES KAL VO TIG SOKPIVOUV amd Tig pn-
Kpioweg 1010 teg. Me ta Aoyiopikd AT divetor 1 duvordTnTa Yoo €mitevén TG YVOOTIKNAG
EVOTNTAG NG £VVOlOG, HE OMOTEAEGHO VO UMV SNMHLOVPYOVVTOL YVOOTIKG gUmdOl. amd T
o0yKpovoT HETAED TOV HoBNUATIKOD 0PIGHOY, TG AVTIANYNG Yo TO HoBNUATIKO OPIGHO Kot TOV
VOEPMV AVOTAPACTACEDY TOV HaNTAOV Yoo TNV évvola. Me Tov Tpdmo avtd ehayloTonoteitat 1
mOavoTNTO dNOVPYING TAPAVONGEDY TOV HaONTOV.

Koataokevn popiqpatog otn Avvapki I'eopetpio

H xotaokev| mpofAnpatog, kobdg Kot 1 KOTookeLn kot diepedvnorn vrobécemv, amotehohv
onpovtikés padnuartikég dpaostnpomreg (English, 1997). Ta Aoywopwd AT mapéyovv gvkaipieg
Yo TNV KATAGKELT TPOPANUAT®V OV 001 YoVV ToVg padntés oty avalmon eénynoewv (Hadas
et al., 2000). H xatackeun mpofAnpatog pumopsi va yivel agod ypnoonombodv 1 dadikacio
e&e1dikevong kot 1 dwdikacio aviroyov mepimttocswv. O Silver (1994) avapépetor 6Tic £vvoleg
OVTEG MG «OVOTPOCOHPUOYT] TOV TPOPANLUOTOG KOTA TNV EMALGN» KOl OTNV «IAPAY®YN VEOV
TPOPANUATOV Kot ep@TUATOV Yo e€epevvnon oG dedopévng kotdotaong (English, 1997). Eved
diveton peydAn onpacio otig dadikacieg exiAvong TpofANLATOC, OTMG Eivat 0 TPOGIOPIEUOS TV
Pacwav otoyeinv Tov TPoPANLaTog Kot 1) LETAED TOVG GYECT, 1| KOTOOKELT TPOPANLLATOG 00N yel
TOVG HaONTEG TEPA OO TIS TAPAUETPOVG TNG dradikaciog Tng Avone. o mopdderypa, ot podntég
UTOPOVV VO, EUTAAKOVY GTNV avoLNTNON TOV TPOTUPYIKOV WEDV GTN AVoN Tov TPOPALOTOS 1|
otV e&€taon TPoPANUATOV TOV TPOKHTTOVV OO TNV TPOTOTOINCT 1) TV EMEKTOCT] TOV GTOLYEIOV
tov poPAnpartog (English, 1997).

Eppadov kow Avokotaoken] Zynpuitov

O KOTATEROYIGHOG KAL 1) OVOKOTOGKELT EVOG GYNILOTOG YPTGLULOTOIOVVTOL GUYVEA Yl VO, ADVGOVV
KOl VO SIKOLOAOYNGOVV XEIPLOTIKG £VOL TPOBANLO 0T YEOUETPIO, Wiaitepa KoTA T SdaoKoAio TG
veouetpiog otn OMUOTIKN ekmaidevorn. Avtol ov petacynuotiopoi eivor kabopd omtikoi Kot
UmopovV vo. yivouv g0koha e aAlayn TG B€ong and TV omoic TOPATNPOVVTAL 1} LLE TN UETAPOPE
TUNUATOV TOV GYNUOTOC, O®G Yivetatl oto malA. Xtnv mepintmon g vvowag Tov epfadov, M
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AVOKATOOKEVT) CYNUATOV GUUPBAALEL GTNV KOTAVONOT TNG €VvOlag TG dtatrpnong tov pfadov,
omoia amotelel amapaitntn npovmapyovsa yvaon yw ™ pétpnon eufadov (Kordaki, 2003). I'v
avtd Kot TpoteiveTar amd TOALOVG 1 ¥PNoN XAPTIOL Kot WoAdtov, dote ot podntég Paciiopevor
OTIS Ao OELG TOVG, Vo KOWOLV €va GO KOL VO TO EVAOCOVV SLOPOPETIKE SNULOVPYDVTOS £va
véo Kot Tantoypova oepfadiko oynua (Kordaki, 2003). T va Ospelidoovy avt) v évvolo ot
pabntég, yperdloviol TANOMPA SIUPOPETIKMV OVOTUPUCTAGEDY TOV CYNUOT®V, TPAYLO TOL givol
avEQIKTO Vo yivel e ta gpyodeion mov ypnotporolovviol cuvbwg oto oxoleia. EmmAiéov, ot
SvoKoAieg TV pabnTdv ot pétpnon tov epfadod amodidovtal, ev PEPEL, OTNV OVIKOVOTNTO VO
KoAveOel To kevd peta&d g cupuPatikig TPocEyyiong Tov epnfadod (xpon HaNUOTIKAOV TOTOV)
KO TNG TOLOTIKNG TPOGEYYLONG XEPICUOV TmV eUPadmv xopic ) xpnomn apudv (Kordaki, 2003).

Ot mo mhve dvokorieg pmopovv va Eemepactovv ota miaicto evog mepifdirovtog AL, to omoio
0o divel otovg paONTEG TN duVOTOTNTO VAL GUPOLV, VO, KOWOLV KOl VO KOAAGOLV GYNLOTO,
OMUIOVPYDVTOG GE EAAYIOTO YPOVO GTEPES AVATUPAUCTAGELS TOV 10100 GYNLOTOSG, OLUTNPMVTOS
ot00epd 10 gufaddv. To NCTM (2000), avayvopilovtag Tnv ovaykn Yo OTTIKY OTEKOVIOT Kol
XPNOT YEOUETPIKDOV HOVIEA@V GTNV €MiAVON TPOPANUATOV E101KE GTN YEMUETPiO, TPOTEIVEL TN
XPNON SLVOUIKOV AOYICHIK®V Yo TNV Kotookevn avamopootdoemv. To Euclidraw eivor to
povadikd Aoywopkd A mov mpooeépet Tn SuvaTdTNTO Yoo TEUOICUO Kol avacOVOEs Tov
GYNUAT@V KOl Yot VTO TO AOYO YPNOLLOTOMONKE GTNV TAPOVLSA TPOTAGT SOUTKOAINS.

IMPOTAXH ATAAXKAAIAY

Onwg éyet avagepbei, okomds pog eivar va mapovoldcovpe TdG pmopel va ddoyOel
amoTeAeoUOTIKA 1) €vvola Tov guPadol pe avakatackevn oe mepiBdiiov Al H epyacio avt
amotehel éva akOUN TOPAdEYHO TV SUVATOTATMOV OV TPOGOEPOLY Ta. AOYISUIKA Al otnv
amoteheopatikdTepn SdackaAio g yemperpiog. o v viomoinom tov ckomov emAEYNKAV
téooeplg evoTTEG amd T ddacKario Tov gufadod ot Xt Téén Tov AnpoTikoy XyoAgiov - Tov
TPYOVOV, TOV TAPUAANAOYPAUpHOD, Tov Tpameliov kot Tov KOKAov. Ot evotnteg kot ot
SpacTNPLOTNTES TAPOLGIALOVTOL LE TN GEPE S1800KAAING 1 OTTOlo KPIVETOL (G 1) TTO KATAAANAN Vo
akolovOnBel yoo T ocwot) owodouncn Tov evvoldyv. O pOAOG TOL EKTALOELTIKOD GTO
TPOTEWVOLEVO OY£010 SdacKoliog eivar avtdg Tov cuvepydtn kot kabodnynt, epdoov divetol
£1LQOOT OTIS gVKAPieg aVTOVOUNG LABNoNS Kot avakdivyng mov napéyet To Euclidraw.

Apaotnprotntes Adackoriog Eppasov Tpryovov

Apaoctypiotyra 1: Aivetal otovg podntég éva mpokatackevacsuévo oynuo (Zy. 1) oe apyeio tov
EucliDraw. Me 1o gpyaieio Stoympiopod TOAVY®VOL TOVL AOYIGUKOV, QMOKOTTOUV To Kitpva
tpiyova and 10 opboydvio oto omoio avinkovv. ‘Emerta, kaAovvior va @TidEovv T0 KOKKIVO
Tplyovo pe ta 600 Kitpvo Tpiy@va. AVOUEVETOL VO TEPIGTPEYOLY, GUPOLV KOl TOTODETHGOVV Ta
kitpwva. tplyovo moveo ot1o kOKKvo. XTdyog ™G OpootnpdmTog eivor ot pabntéc va
TOPATNPNOOVY OTL TO EUPOSOV TOV KOKKIVOD TPLYDVOL 1G0VTOL UE TO GO ovToD Tov opboymviov.

¥ EuctiDraw - [emvadoTrigonou1]
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Apactypiotyra 2: Aivovior 6tovg podntég opfoymvia, HEGO GTO OTOL0 VITAPYOVY EYYEYPOUUEVA
tplyova (Zy. 2). X* 0leg TIC TEPMTMOGELS - TAPOAO TOL Ta Tpiymva, Ta opBoydvia kot 1 B€om Tovg
oT0 YOPpo etvor SPOPeTIKA - M p TAEVPE TOL TPly®VOL TavTileTonl pe pio. TAEVLPE TOV
opfoymviov kot 1 amévavtt kopuen ™G Ppicketon oty omévavtt TAgvupd tov opboywviov. Ot
HaNTég, aeod KAVOLV TIC VTOBEGELS TOVG, EAEYYOLV OV 1] TOPOTNPNON TNG TPOTYOVLEVNG EPYOCIOG
oy 0EL KoL 67 AVTEG TIC TEPITTMGELS, LETPMVTAS TO EUPAOOV TV 0pBOY®VIOV KOl TOV TPIYDV®V HE
™mv eviod «Métpnon epufoadov» tov Aoyispikod. Me T dpactnpiotnTa vt ol padntég
KotoAyouv ot pefnpoatikn oxéon tov epPadod tprydvou pe  PAon Kot to Vyog Tov.

A E A 8] Z I
A )

K

B T M N H [©]

Zyfjua 2: EpPadov tpry@vov — opfoymviov: AlGQopeg TepItTOCEL

Apactypiotyra 3: X100¢ TG dpocTnpOTTOS OVTAG &ivar vo avttineBovv ot podntég tig
Kkplopeg 1810 TEG TOL EUPaSOD TPLYDMVOV. XE TPOKATACKELAGHEVO aynpa (Zy. 3), To onpeio E (pe
™ Ponbea kyntipa) Kiveiton Kotd pkog g mAevpds AA. ‘Etot, ot pabntég avtilappdvovror 6t
10 guPfaddv mapapével otabepd, pOcoV ot Kpioyeg WIOTNTEG TOV TAPAUEVOLY OVOAAOIWTES.
Xoupova pe v Kordaki (2003), moAlég dvokoAles twv pobntov ot pétpnon epufodov
OPEIAOVTAL GTOV «TEUAYICUEVO» TPOTO TOL O18ACKETAL TO EUP0dOV, OTOUOVAOVOVTAG TO amd TN
Suvapky Tov oyéon pe TV mepipeTpo. Méca amd T dpacTnPldTNTO 0VTH O HAONTES UTOPOVV Vo
avtiAneovv 6tL 1 mepiperpog tov tprydvov BET dev petofdrdel To epPadov tov, epocov dev
amotelel kpioyn WOt TOL.

A A
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2ynua 3: EpPadov tprydvov — opboywmviov: T'evikevon

Apaotypiotyra 4: Tivetor diepevvnon oyeTikd e ta okdAovba epotipota: o) Iloca dyn Exet
éva tpiyovo; B) [epvodv 6Aa omd to 1610 onpeio; v) [Moeg Béoeig pmopel va mThpel T0 VYog o€
oyéon pe 1o Tpiyovo; 8) Xe Tolo TEPINTOOT TO VYOS EVOG TPLYMVOL UTOPEL VO GUUTECEL LE oL
mevpd tov; Me TV To WAVE JpacTNPlOTTA o1 HaONTEG KGvouY VTOOECELS OYETIKEG UE Ta
EPOTAHOTO Kot EAEYYOLV TIG VTOBECES TOVG pE SUVAUKO TPOTO, GVPOVIOG TIG KOPLOES TV
TPLYOVOV o€ S1dpopes BEGELS Kot TApaTNPOVTAS TOV TPOTO TOL JLUPOPOTOLELTAL TO VYOG 1| TOL Dy
TOV.

Apaoctypiotyra 5: Or pabntég diepeuvoldv Tov Tpdmo pe Tov omoio petafdiietot To uPfaddv Tov
TPIydVoL O0tav petafdiietat To Hyyog /Kot 1 fdon tov. [lpocmadovv e KaTtasKeL TPOPANLATOG
(xatackevalovv Okég tovg vmoBéoelg Kot TS emainbedovv) va emAboovv TPoPANHATA TNG
popons : «Bpeg tpia dropopetid Tpiymva mov vo £xovv dtaopeTikn Pdon kot VWog, 0AAG va
&ovv  eufaddv  dmdeko TETPAY®VIKEG Hovadesy. [ 10 O6KOmO aVTO  YPNOYOTOLOVV
TPOKOTACKELAGUEVO apyeio (Zynua 4) oto omoio pmopovv va petafdAiiovv o vyog 1/ Kot ™
Béon tov Tprydvov pe T Porbeto peTpnT 1 Ko Kvntipo.
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EpflaiowART) = 12,058 e ox. Enpubov(AEZ) = 20 ter, k.
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Zyfua 4: Zyéon euPfadov tpry@vov pe tn Paom kot 1o VYog Tov

ApactypioTyra 6: X1 SpacTnplOTNTO CLTH Ot HaBNTEG £X0VV TV gVKALPin VO EPAPLOCOVV TIg
YVOGCE, OV £XOVV OmMOKTACEL 0 £vo eEeldikevpuévo mpoOPAnua. Aivetal To €pAOTNHO TPOG
dtepedivnon: 1o mo kdtw oynpa (Zy. 5) to onpeio M givar to péco g BI'. ITowo tpiywvo €xet To
peyardtepo gpfadov, to ABM 1 to AMI; Avapévetar va vmobécovv 6t ta 800 Tpiyova givor
oepPadikd, yoti £xovv Kowod Vyog Kot ioeg Baoeic. EAéyyouv Tic vmobéoels tovg amd o pevon
UETPNOEDY TOV TPOYPAUUATOS. AKoAOVOMG, GVPOLY e dLdpopeg BEaels To onueio A kot gEL&yyovv
KOTG TOGOV TO GUUTEPAGO GTO 0010 KATEANEAV 1GYVEL Yo OAEG TIG MEPITTMGELS TPLYDVOV.

A
A A |
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Zynua 5: logpPadikd tpiymva

Apaotnprotnteg Ardackariog Eppadod Maparinroypdppov

Apaotypiotyra 1: Znteitow amd tovg podNTéG vo. Bpovv TPOTO VO OVOKATOOKEVAGOLY TO
TOPOAANAOYPOAUIO GE £VO GYT L0 TOV VO LTOPOHV VO VTOAOYIGOVV TO EUPadOV TOv. Avopévetar va,
XPNOUYLOTOWGOVY TO EPYUAEID OMOKOMNAG TOAVYOVOL TOV TPOYPALLUOTOS, YL VO, KOWOLV TO
TOPOAANAOYPOLHO GE VO KOUUATIOL KOL OQOV YPNGULOTOWGOVYV T KOUUATI OVTd, Vo
KOTAGKELAGOLY 0pHoydvio (Zynpa 6). Metpovv 1o epufaddv Tov apytkol mapaAinAoypaupov (6To
TPOYPOLLLO TOPOUEVEL KOl TO OPYIKO OYNUO) Kot Tov opfoymviov mov Kotaokehaoov Kot
emPefordvouv Ot tvar woepPadikd. X cuvéxela, dAALAloVV TIC SIGTAGELS TOL APYLKOD TOVG
TOPAAANAOYPApUIOD GOPOVTAG TO OO Lo KOPLOH. Avopévetorl vo mopatnpnioovy 01t ta dVo
GYNLOTO, TOPAUEVOLY IGEUPASIKAE. APOD PEPOVV KoL LETPOOVY TO VYOG TOV TOPUAANAOYPELLOV
e TO KOTAAANAO, €PYOAED TOL TPOYPAUUOTOS, OLYKPIVOLV TO VWog Ko TN Pdon Tov
TOPOUAANAOYPALLLOD e TIG TAEVPEG TOL 0pBoy@Viov. AVoLEVETAL VO TAPOTNPYCOVY, TOGO OTTIKG
000 Kol aplOuntikd, 0Tt T0 VYOG TOL TOPOAANAOYPAUUOL 1COVTOL HE TN Hio. TAELPO TOL
opBoywviov ka1 M Phon Tov pe ™V GAAN mhevpd Tov opBoywviov kot va KataAnEovv ot
pobnuoatik)y oxéon vroroywopod eufadov maporinioypdppov. IMapduoeg dpactnprotnreg
mpoteivetal va yivovtor pe yapti Ko Woridy, pe to omoia ot pabntég K6Povv 0 apykod XOpTIVO
TopaAANAGYpappo Kot to petacynuatitovv og opboymvio (Duval, 2002). To mieovéktnua g
eKTELEONG TG Spactnplotntag o€ meptariov AL, eivor 1 duvatdtnTa OV £Y0VV Ol HaONTEG Va
TOPATNPOVY TOVTOYPOVO KOL TNV OPYIKN Kol TNV TEMKN HOpYN TOov oyfpoatog. ‘Eva axdun
TAEOVEKTN L €IVOL TO OTL TOPEXETAL GTOVG MOONTEG 1) SVVOTOTNTO VO TAPATNPOVV TN OXECN TNG
TOOTIKNG KAl TNG TOCOTIKNG TPOCEYYIONG TNG €VvoloG (LECM TV UETPNOEMV TTOL elvorl epeovig
axoun kot 6tav oAralel To péyebog N n B€om €vog oYNUOTOG), OV eival OVEPIKTO OTI GTOTIKY|
yveopetplo ko katd v Kordaki (2003) mpoxaiet duokolieg otovg pabntés.
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Zynua 6: Zyéon eppadod opboywviov TopaAANAOYPALLLOV KO TOPAAANAOYPELLOV

Apactypiotyra 2: Or pobnTég Yp1oLOTO00V TPOKATACKEVASHEVO apyeio (Xy. 7). Xto onueio Z
VIapyel kKvntipoag ®ote N mAevpd ZE vo kveitor kotd pfikog g mievpdg AA. Ot podntég
PAémovv O6TL T0 gUPOdOV TOL TAPUAANAOYPAUIOD KOl TOv opbfoywviov mapapévovv Tava ico
Goyeta omd T HopP1 TOL TAPAAANAOYPAUILOL, EPOGOV £xoVV TNV idla Bdon Kat To 1610 vyoc.

Eyfodtv(EIB.) = 35 ter. ek Epfedov(ETB.) = 35 ter. ek.
Epfudou(ABT.) = 35 7er. ex. Eubodov(ABT .Y = 35 1er. k.
Z E & E,

Fomoipes b [-]

Zynjua 7: Zyéon epPadod opboywviov kot mapaiinioypappov: I'evikevon

Apaotypiotyra 3: O1 podntég ¥p1GLOTOI0VV TPOKATACKELOCUEVE oynuoTa (Zy. 8) pe petpnt)
Kot pHetafdirlovy Lovo to Hyog N povo T PAon Tov TUPUAANAOYPALLOV, TAPATNPOVTAS TO GO
Avopévetol va Topatnprioovy 0Tt petafarletat kot to eufadov.

EppoadoviABL.) = 76.871 T&1. eK. Epﬁuom(ABl" J = 32.000 1.'81' EK.
B Z

vyds = 8.000

ry |.|utn] B.000 gk,

Zyipa 8: Tyéon euPadod mopaAindoypappov e T Baon kot To HYog Tov

Apaotnprotntes Ardaockoriog Eppadod Tpameliov

Apactypiotyra 1: Aivetar 1o ak6AovBo mpoPAnua yio diepedvnon: «Mmopeite va okepteite
£va Tpomo va vmohoyicete to gpPadov tov tpaneliov petacynuotiloviag to o€ £va M| TEPIGGOTEPQ
YVOoTd oyfuato;» Mo and Tig AVoeS Tov pHropolv va ddcovy ot podntég paivetrol oto Zynua 9.
Xy mepintoon ovty tomobeTodv onueio 610 pEGO TV 000 U TOPAANA®V TAELPOV TOV
tpameCiov pe 10 «Epyodeio onpeiwv/MEcovy. T GUVEXELL, TEPIGTPEPOVY TO v OO T dVO
epd tpomélio kord 180° kot evédvouvy T 590 GYALATO DOTE Vi TPOKOWEL TUPOAATIAYPAULO
(epyoreio «Evoon moAvydvevy). Metpodv 10 euPaddv  Tov  TOPUAANAOYPGUUOV  TTOL
KOTOGKELOGOV KOl TO GLYKPIVOLV e antd Tov apytkov tpameliov. AAMAALoVV TIG Sl00TAGES TOV
apyko¥ tpomeliov cVPOVTAG TO amd Lo KOPLPT KOl TEPUTNPOVV OTL TOVTOYPOVe NETAPAAAETAL
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Kol TO TOPOAANAOYpOLpO, ®OTE To 6V0 oyfuoato va Topapévouv toepPadicd. Ot pabntég
Kkafodnyodvrar va kataAnEovv ot padnuotikny oyéon vroroyiopod eppadov tpameliov.

/@) : 0 _’/ /

Béon peydin
Zynpa 9: Avaxatockeon tpaneliov og TapaAANASYPAULO

Apaoctypiotyra 2: Ot podntég PeAETOVV TIC MEPITTMCELS TOV 1GOCKELOVG Kot TOL 0pBoymdviov
tpameliov. Kataokevdaletar £161 mpoPfanpo péow e&e1dikenons Tov TporyoOUEVOD TPOBANUATOG.
Bpickovv tpoémovg va petacynuaticovv to tpaméllo e GALL YVOOTA GYNLOTO TOV UTOPOLV VO
vroloyicovv 10 gufaddv toug (Eyxpo 10). T va kataotel dvvaty 1 Kotaokevn opboymviov
npémel va yivel ovdakiacn tov evog and ta dvo opboymvia tpiymva, (e oyeTikd epyoieio Tov
TPOYPAUUOTOC) PE GEOVH AVAKAAGTG TNV VIOTEIVOVGE TOV.

ARV NI

Zynua 10: Avakoatookevn 100okeloVg Tpaneliov g opboydvio

v mepintoon tov opboydviov tpameliov avapévetor vo o dwympicovv oe éva opBoydvio
TOPAAANAGYpappo Kot Eva opBoydvio Tpiywvo kot va mapatnpriicovy 6t 1 fdon tov opboymviov
TPYOVOL 1600TOL UE TN dpopd TV 600 Pacemv Tov tpameliov. ‘Etot, vroloyilovv o eppadov
TOL TPLYDOVOV Kol KOT™ EMEKTAGT TO EUPASOV TOV apykoD Tpaneliov.

Apacstnprotnreg Adaokariog Epfadod Kvkiov

Apactypioyra 1: Ot padntéc Kotaokevdlovv éva KOKAO Kot TOV SL0povV 6E KUKAKOVG TOUEIG.
Avtd pmopei va yivel pe to gpyodeio «dwipeon oe topeicy mov Ppioketar 6To €KOVISIO TOL
KOKAov (Zy. 11). Xtn ovvéyeln ypNOLOTOOVV TOVG TOMELS Y VO KOTOOKELAGOLV &va
mopaAAnAoypappo (Zy. 11).

Al
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Mion meproépeia

Zynua 11: Eppadov kdkiov — Awaipeon o€ topeis

Apaotypiotyra 2: Enovidinun g 610G dpactmplotntag e S10ipecn 6€ TEPIOGOTEPOVS TOUEIG
(.. 20). Ot pofntég cuyKpivouv TO ATOTELEGLLOTO TOVG E TNV TPOTYOVLEVT dpacTnptdTTa Kot
KOTOAYOUV 6TO GUUTEPaACLLO OTL 6T de0TepT TepinT@on vroAoyiletar e peyaddtepn akpifeta to
euPadov Tov kKoxrov. Ot pabntég odnyovvtal 610 cvumépacia 6t N Staipeon Tov KOKAOL 6€ OGO
70 dvvatdv pPeyaliTepo aptpd KUKAMK®V TOpEDV 6ivel KOADTEPO VTOAOYIGLO TOV UPASOV TOV.
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Apactypiotyra 3: Ot padntég diepevvodv TV TEPINTOON SITANGLOGHOD TG OKTIVOG KL TNG
petaporng tov gpfadov. Kataokevdlovv tpadta yio akpifeta v aktiva Tov KOKAOL e LETPNTY
Kot pe Baon avt) kou pe v evtoln «Kévipo + aktivan, etidyvouv tov kukio. Metafdilovtog
™V oKTive amd T0 HETPNTI, TApaTPovV OTL peTafdAdeTon kot To epfadov Tov kdkiov (Zy. 12). Ot
HoONTEG OVOUEVETOL LE TN XPTOT) TOALATAMY TOPASEYHATOV VO KATAAEOUV GTO GUUTEPACHL OTL
otav M aktiva dimhooidletal, To epfoddv TeTpomAactdleTor K.0.K.

Epfeday Kixlev= 50.265 1£1. €4,
wntive = 4000 =x. [

e B Eppuéay = 12.566 1£1. £K.
extive = 2000 :x. N

Eppedoy Kixhev= 3.142 1e1. €1,
WETIVE = 1.000 sx. _

Zynpa 12: EpBodov kdkkov — Zyéon aktivag kot eufadod
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