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MepiAnyn

Zmv napotoa epyacia mapovotdletal o poAog NS AetToupyiag tov ‘cupoiparod’
(drag mode) - 1 omoia mapéxetar amé Ta mepIPiArovTa Avvapikng Teopetpiog
omwg 1o mepipdIlov Cabri-Geometry II (Laborde, 1990)- oTic OTPATNYIKEG pabn-
TV Y1 TIG VVOLEG TNG EMPAVELAG KL TNG TEPIUETPOL 0T Tpiywva. H pehétn avtn
aTToTeEL TOLOTIKN épevva TOL ipaypatonowBnke oe oxoAeio Tov N. H\eiac otnv
omoia ovppeteixav 25 pabntéc Twv Tpiav tdfewv Tupvacion. And ™mv avéAuaon
TV SeSopévav Ipoékuye 4Tt ot padnTég Xpnotponoinoav tn Aetrtovpyia Tou ‘cup-
olpatog’ oTIG oTPATNYIKEG EMALONG TV TTpoPANUATOV TTOL TOuG TEBNKaV e Tpelg
TpoToUG: ) StopBwtikd, B) StepeuvnTivg Kat y) emiBefainTiKg. Xpnowomothvrag
M AetTtovpyia TOU ‘CLPCIHATOG  HE TOUG TPELC TpOTTOUG oL TIpoavadpépOnkav oe
oLVBVACHO pe TIG AeLToVpYiEG TNG QUTOUATNG HETPNONG UNKOV Katl EMPAVELDY TTOU
napéxovrtat and to nmeptd&Alov Cabri-Geometry II, ot Habntég BonbAdnkav ag
v pev va e€elixBobv and v évvola tng 1odTTAg 0TV £vvola NG 100dLVApIAG
oTa Tpiywva Kal ad eTépou va Saxwpicouv TNV €VVOolX TNG EMPAVEIAS ATt TNV
Evvola TG mepIpéTpou.

Ae€eigc KAeibig

Cabri-Geometry II, drag mode, em¢pavei, [vpvaoto.

EIZATQI'H

H katavénan g évvolag tng empdvetac eivat ONUaVTIKA S16TL aTtotelel Hépog
Twv Mabnuatikev 1ng Emotipng oA kat tng kadn HepvAg (ong Twv avBpo-
nev. T v katavonon tng évvolag g empavelag Baoikod kat TpwTapxikd
poAo mailel n katavonon e diatipnong g (Piaget, Inhelder & Szeminska,
1981; Maher & Beattys, 1986). Alatripnon g emdpdvelag onuaiver otL éva
eminedo oxfipa SOvaton va Siatnpel TRV empaveld Tov eve aldlel Hopon
(Piaget, et al., 1981). Ot pabntég epgpavilovy Suokohiec 0TV Katavonon g
EVVOLAG TNG EMPAVELAG Ot OTIOiES eoTIG{OVTaL 0TI SUoKOi KATOVONONG TN
dlatpnons g voTepa amd peTafor Tov OXNHATOG TNG, eite DoTEPO ATTO Te-
Haxlopuo o puépn Kat avachvOeon Tov HepOV eite HEow NG XPNong Twv TOmwyv
UITOAOYLOHOD Kol KATAAANANG peTaBorig Twv UTIELOEPXOUEVLV [eyeBhV woTe




va TTpoKDYeL eTdE Ve He TO (B1o epfaddv. Akoun, ot pabnréc SuockoAevovTal
ot Siakpion petald eMIPAVELNG Kot TIEPIHETPOL KL XPT|OLUOTIOIOVY AUTEG TIG
évvoleg evalaktikd (Hart, 1989). H katavénon tng évvolag tng emdavelag
Kat NG Statrpnorg e éxel ovvSebei pe Tn popPr) TV OXNUAT@Y oL Kabe
dpopa peretwvtatl (Johnson, 1986). ITio cuykekpipéva, ot pabntég gpaiverat va
KATAVOOUV TIEPLOGOTEPO TN SLVATOTNTA TNG SIXTH)PNONG TG EMPAVELNG OF TIX-
paAANAOYpappa eve eppavilovy SUOKOAIEG OTaV TTPOKELTAL YIOL AKAVOVIOTX T
(un Kupta oxnpata cAld kot Tpiyeva. (Johnson, 1986; Kordaki, 2003).

H xatovonon tng €vvolag Tng em@pavelag Kal TngG SXThpnong Tneg Exel
emiong ouvOebel pe To €idog TV epyaleinv Kat el8KOTEPX TV EPYUAEI®V OF
nepipdAov vrodoyiotr (Kordaki & Potari, 2002; Kordaki, 2003). Eidikotepa,
1 Avvapikd Zvotnpata [ewpetpiag 6mwg 1o epiBdAlov Cabri-Geometry Il
TPOTHEPOLV OTUAVTIKES SUVATOTNTEC Yl Tr) HABN oM TNG EVVOLAG TNG ETILPAVEL-
ac. Ot duvatotnteg avTég adopoy otn StabeciudtnTa MANBwpag epyaeiwy
TIOL apopovV O WA aelpd evvolay ¢ EvkAeidetag lempeTpiag kabwg emiong
KaL otn SuvatotnTa apeons dlaxeiplong péow NG Aettovpyiag Tov ‘cupoipa-
10¢" TV BewpnTIK®OV evvolaV TToL epdpavilovtal og dtaypdppata otnv 08évn
tov uvrtoloytoth (Laborde and Laborde, 1995). Ta oxripata oto meptpdAlov
Cabri-Geometry II amotelolv yewpeTpikd avTikeigeva, Ta omoix dvvavtal
VO TPOTIOTIOLOVVTAL WG TTPOG TN HOPPT VR SaTnpovV TIG PAOIKEG YEWUETPL-
KEG 1O1OTNTEC e TIG oToieg KataokevdoTtnkay (Noss & Hoyles, 1996; Mariotti,
1995). Avagépetal oTi n Aettovpyia TOL ‘oVpaidaTog” pIOpPEL va XproipoTnoin-
Bei e 8vo Tpdmoug (Holzl, 2001, p.83). a) Q¢ epyaleio Siepevivnong: ot pabntég
TELPAHATI{OHEVOL HE T HETAPOAT) TWV YEWHETPIKGOV KATAOKEL@Y 0Tnv 0bévn
TOU UTIOAOYLOTH HEO® TNG AHECTG TOUG SIAXEIPLOTG HITOPOUY VX SIKTUTIOCOLY
LOB£0ELS Y TIG PACIKEG TOUC YEWUETPIKES 1310TNTEC. B) (A6 epyaleio ‘EAEy-
xou”: Ot pabntéc pmopovv va emaAnbebioovv péow pioG aImelplag EUTEIPIKOV
Sedopévav Tig TuXOV VIToBEaelg IOV £XOVV SLPOPPWAEL HOVOL TOUG 1) £XOUV
QITOKOH{oEL péaw TTapadooiakol TANpodoplakol ToL SidacoKaAies.

EnurAéov, To Cabri II mapéyet epyaleia autoOUaTnG HETPNONG ETIPAVEIDV
KOL HNKQOV OTI®G Kot SUVATOTNTEG AUTOUATNG TIVAKOTIOINOTG AUT®WVY TWV HEYE-
Bov oe cuvdvaopod pe T xprion g Aettovpyiag NG dpeong daxeiplong Twv
oXNHaTwV oty 086vn Touv vroloytotr). Etol, ot pabntég éxouvv v eukaipia
va peletnoovy Ta aplpnTikd dedopéva mou TapdyovTal Kol v SIATLTTOCOLY
EIKACLEG, YEVIKEVOEIG KOl CUUTTEPAOUATA.

Z1nv mapovoa £épevva, peAeTdTAL 0 pdAog Tov ‘drag mode’ 0TIG KATAOKEVES
I00SUVAHGY TPLYOVGV artd Toug pabinTég kat otnv e£€AER TOLG amd TNV évvola
NG LOOTNTAG TPLYOV@V OTNV £VVOLX TNG Lo0SUVAHING TPLymvemVy KXBKS Kat 6TO
dlaxwplopd g Evvolag TG EMPAVELXG ATIO TNV TIEPIHETPO. XTI CUVEXELX TOU
apbpouv mapovoialetal To mAaiolo TG épevvag, akehoubel n mapovasiaon Kat
1 ou{TNON TWV ATIOTEAEOUATWY, EVE OTO TEAOG TapATIDEVTOL OXETIKG CUHTTE-
paopaTa.

TO ITEPIBAAAON THXZ EPEYNAX

H napotoa mototikr perétn (Cohen & Manion, 1989) amote)el pépog piag
eVPUTEPNG £PEVVAG TTOL OTOXEVE OTT) DLEPEDVIOT TWV TTPOCEYYITEWV TV pabin-
TV OTNV KATAOKELT 100SVVXHOV TPLYOVGV (e TH Xpnon epyaieiowv tov Cabri-
Geometry II (Kopdakn kat Mradwpévov 2003; Kordaki and Balomenou, 2006).
Katd tn Sidpkela Tng €pevvag avtrg 860nKkav otovg pabnrég mévre dpaartn-
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péTnTeG. H mapoioa epyaocia apopd oe pict amd autég. Ztnv mapodoa HeAET
eoTIa{ovpe 0TO pOAO TNG AELTOUPYIOG TOL ‘CUPCIHATOG TTIG OTPATNYIKEG TIOL
KOTOOKEDAOAV Ol HOONTEG Yl TNV TTPOCEYYLOT) TOV EVVOLWYV TNG ETIGAVELG Kt
NG MEPLUETPOL ICOSVVAUWY TPLYWVOV.

Ei8ikoTepa, Katd tn St&pKelx TG SpaotnplotnTag {nTrionke ano tovg pa-
ONTéG: &) Vo KATAOKEL&TOUV (eVYTN TPLYDVWV HE (0EG EMPAEVELEG PE 00O TO Su-
VOTO TIEPIOTOTEPOLG TPOTIOUG HITOpoLY, B) va Stepevvijoouy To Tt oupPaivel e
TNV TMEPILETPO AUTAV TWV TPLYOV®V KL Y) VA AITIOAOYHOOUV TIG KATHOKEVES
Toug. TTpoKelpévoy ol HaBnTé va KATAoKELATOUY 600 TEPIOCOTEPEG ADOELG
HImopolV oe éva TTIPOPRANHA, EXOUV TNV EUKALPIX VX EKPPAOOLY DIAPOPETIKESG
aVTIANAYELG Y1at TIG EVVOLEG TTOU HEAETODV KA VA QITOKTI OOV UK TTLO SLEVPUHLE-
VI QVTIANYN oXETIKG pe auTég Tig évvoleg (Kordaki, 2003).

Ot pa®nTég TpLv TNV EUITAOKT] TOUG HE TIC SPAITNPLOTNTEG TNG EPELVAG KA
BnKav Vo aITavTHooUV OTIC TXPAKAT® EPWTHOELG: ) ‘eivar Svvatd o Tpiywva
va éxovv [0e¢ eTIPAVELEG Kl SIAPOPETIKY HOpPH? Kal P) TL MIOTEVETE Yyl THV
EMIPAVELRX KL THV TIEPIUETPO EVOG TXHUATOG, givan (LeC 1 OLAPOPETIKEG EVVOL-
£¢?. OL epTAOEIG AUTEG Eytvay pe 0TOXO va Slepeuvrjoouy TN e€€AIEN TwV pa-
Ontov katd ™ Sidpreta Tov TEPGHATOG. Onwg poékuye amd Ta dedopéva,
olot ot pabnrég avayvoptlav 1o 6011 dvo ioa Tpiywva £Xovv (0EG EMPAVELES
oAM\& TToTé Sev ixav avTIHETWIIOEL QUTO TO evEeXOpEvOo ot Tpiywva We dia-
POPETIKY HOPPT. TXETIKG HE TIC £VVOIEG TNG TIEPIHETPOL KAL TNG ETPAVELNG
napd o OTL ot pHaBNTEG yvapl{ay aro T oXOAIKT TOUG YVGOOT) TOLG OXETIKOUG
0pLopOUG, 3 aTtd Toug 25 pabnTég oL CUPHETEIXAV OTO TElpap avePepay, OTL
‘ETMPAVELR KAl TTEPIUETPOG ELvaL TO (BLo TIPpdypa’ £V OL LTTOAOLTTOL AVEPEPAV OTL
Sev Toug eixe AITXOXONNOEL TTOTE AUTO TO {HTNUA. ZXETIKA HE TNV EMPAVELQ, OL
HaOnTég yvopilav amd tn oXOoAKY) TOUG YV@OT TOLG TUTTOLG UTTOAOYIOHOD T1|G
EMPAVELNG 0T TPlywVA.

To meipapa

H ¢peuva npaypatonomibnke oto I'vpvdaoio Ilavéomovdov N. HAeiag, pe 25
OLVOMKG pafnTég Tev 3 tafewv Tov Tupvaciov. Ot pabnTéc XwpioTnkav o€
opddeg Twv 2 1} 3 ATOH@V Kl XpXIK& eixay TNV evkapia va efoikeiwbouy ya
nepimov 2 prveg (2 @peg TV efdopada) pe Pactkég Aettouvpyieg evog NAEKTPO-
VIKOD UTTOAOYIOTH OTO EPYACTHPLO LTTOAOYLOT®V TOU GXOAEIOV. XTI CUVEXELX,
ot padntég e€otkeldOnKav pe 11 Xprion GAwv Tev epyaleinv Tov Cabri Il exTog
artd ekeiva TOU APOPOLV OF SIAVIOUATA, YEWHETPIKOUG TOTIOLG, opotobeoia
KL LOKPOKOTAOKEVEG. MeTd TV oAoKANpwon TG paong e€oikeiwong ot pa-
ONTEC AVTIHETOMIOAY TIG TTEVTE SpacTnplotnTeS NG £pevvag. Kabe opdda ep-
ydotnke 800 wpeg KATA péco 0po yia k&Be SpactnpiotnTa. H gpevvrtpia, pia
aTIO TIG CLYYPAPEIG, CUUHETEXE WG TIapaTnPNTAG He eAdxtotn mapéuPaor. Ta
SeSopéva TNG £peLVAG AITOTEAECHY TA NAEKTPOVIKK apXeix HE TIG EIKOVEG TWV
OTPATNYIKOV T@V HaBNTOV, oL XEIPOYPADESG ONUEIOOEIS TNG EPEVVATPLAG KAL
KXOETEG PIVTEOKAUEPOG.

H Swadikaoia avaAvong dedopévav

Ta Siapopa £idn dedopévev Talvopndnkav avé opdda pabnrov kat otn ov-
VEXELX OL OTPUTNYIKEG TOUG Tavopundnkay o Katnyopieg pe KPITHPLO TA EPYX-
\eiot Tov Cabri-Geometry I tov xpnotpomoinoav ot pabnTég oTIG KATAOKEVEG
toug. TéNog, avalbeTal o polog Tov ‘drag mode’ o€ ouvSuaopod pe GANa gpya-
Aeio Tov Cabri-Geometry II 0TIG KATAOKEVEG TOV pabnTov.
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AITOTEAEZIMATA

Ot paBnrés Kataokedaoav pia TOKIAK CTPATNYIKGV TPOKEIHEVOL VA (é-
pouv ge MEPAg TG SpacTnpioTnTeG TG épeuvag. H ¢puon tev Spactnploti-
T@V - 70V (NTovoe 600 To JLVATOV TEPIOCOTEPES AITELS - 08 TUVSLACUO |ie
TNV TOKIMA TV TTPOTPEPOUEV@Y EPYOAEIDV TOV EKTTAUSEVTIKOD AOYLOHIKOU
Cabri-Geometry II, 081ynoe toug pabnrég va avanti€ouy oTpatnylkés Kora-
OKEVTG LOOSUVGH®Y TPLYOV@Y 0L OTI0iEC EVIAXBNKavY oe evvéa KaTnyopieg Kat
neplypagovtal avalutikd oto Kordaki and Balomenou (2006). TToA\éc amd
QUTEG TIG OTPATNYIKES elval aouviBioTeg oTIC oXoAIKéG TTpakTikES. K&be pa-
Bntic kataokebaoe mavw and dvo oTpatnyikég emilvong Tov TTPOPARHATOS
1tov teébnke. Ooov agopd TIG OTPATNYIKEG TIG OTIOIEG O HABNTEC KATATKEVATAY
eKpeTaANeLOHEVOL TN AetToupyin Tov ‘drag - mode’ Kat dTeG TPoEKLYE atd TNV
avaAvon avtev, ot pabntég xpnotponoinoav tn Aetrovpyia ‘drag - mode’ ue
TPELG SlapopeTiKOLG TPOTIONG: ) AtopBwtikd, B) Atepevvytind, kar y) Emaly-
Bevrird. OLTpdTIOL QuTol TIEPLY phPovTaL OTNY eMdpEVN EVOTNTX GE CUOXETLON
HE TIC OTPATNYIKEG eMIALOTG TTOL KaTaokebaoav ot pabntég ota mpoPAfpara
IOV TOUG TEONKav:

Xprjon ¢ Aetrovpyiag ‘drag - mode’ pe §10pfwtiéd Tpomo

2rpatyywr L1: Karaoxevdlovrag ioa tpiywva xpyoomowdvias to ‘udr H
OTPATNYIKN avTr oTNpileTar Kupiwg 6TNY ONTIKA avTiAnyn Twv padntev. Qg
€K To0TOV, Bewpeltal wg pa apxiki- oToixelwdng (primary) mpocéyylon g
empaveiag (Piaget, et al., 1981). Ot pabnrég mov kataokevaoay auTh T OTpa-
ywn oxediaoav éva okaAnvo Tpiywvo otnv 086vn Tou LTTOAOYITTH XPrOLHO-
TOLWVTAG TO epyaeio Tpiywvo. ZTn cuvéxela xprotpomoinoay o idto epyaleio
TIPOKELHUEVOU VO KATROKEVGOOULY £VE TPIYWVO TO OTIOI0 GUHPWVA [E TNV OTITIK
TOUG avTIANYM GawvoTav va eival (0o pe to apxiko. Mpokepévou va emiPe-
Baiwoovy Tnv opbBotnTa ¢ Kataokevyg avtol Tov {ehyoug (owy TPLYWVQV
XPNOLHOTIONOAV TNV AUTOUATN HETPNON TNG EMPAVEIRG Kat TwV SU0 Tpryd-
vwv. Y10 onpeio auto ot pabntég auveldnronoinoay 41t ot empaveleg Twv 00
Tpryovev frav Siapopetikés. Tote ot pabntés avtoi eféppacay v amoyn
0Tt ‘eivar Sboxodo va KaTaoKeVAOTOUY e To pdTi ioa Tpiywva oo meptPdAlov
Cabri-Geometry II TIpoxeyévou va Eemepaoouvy auvtr Tn Suokolia, ot padnTég
Xpnotporoinoav tn Aettovpyia tov ‘drag mode’ pe SiopBwtid TpdmMO OE GLV-
SUAGHO HE TNV AUTOPATH PETPTIOT) TNG EMPAVELNG, HE TTOXO VA SopBacouy
TO SeUTEPO TPiywvo WOTe va éXel (o empdvela e To apyko. Etot, govpav
Kl 1} TTEPLOTOTEPES KOPLPGEG TOL SEVTEPOL TPLYGVOUL HéEXPL VA PPOuV KETIOLO
oTLypoTUITo 0NV 086vN TOL LITOAOYIOTH dTTOL Tt SVO TpiywVA Va EXOULY (Sl
emipavela. Xy npoontabeid Toug autr Bprikav K&ToLEg TEPITTWOELC OTIOL T
Tplyova eixay pev v iSla emodvela Sev eixav 6pwg Ty St popdr. 1o on-
Helo auto ot pabntéc egemhdynoay, Sokipaoav kat GA\eg Popéc Kat TENOG |ie
eKTTANEN mapatrfpnoav 6Tt TeNiKd ‘eivar Svvatd 8do Tpiywva va Exouvy THv (S
enmLpavelr addd dxi axpipas to idio ayrua’ Anhady, péoa and T SlophwTiky
Xprion tov ‘drag- mode’ Kat 68 GUVSUATHO HE TV AUTOUATN UETPTOT) TNC ETTL-
davelag ot pabnrég PonbBnbnkav va petaovv and v 106TNTA GTNY 160SL-
vapia tev Tpiyovev. Etot odnynlnkay oty kataokevr g OTPATNYIKAG TTOU
TEPLYPAPETAL TNV EMOHEVT EVOTNTA.
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Xpnion tng Aerrovpyiag ‘drag - mode’ pe diepevvnriko tpémo (exploratory
mode)
Zrpatnyik 22: xphoy THG Aeitovpylag drag mode’ ge ovvSvaTUs e THY AVTO-
UOTY] UETPHOH ETILPAVELAC:
. Kataoxevr] §vo tptyovev ABT kat ZKA
«  AUTOHQTN PETPNOT) TNG EMPAVELAG TWV TPLYOVRV ABI kat ZKA
+  ZUPOLHO TWV KOPLUP®V TOL TPLYWVOU ZKA péxpt va Bpebolv xdarmola oTry-
HIOTUTTA KATE Tot OTIONK 1) ETUPAVELX TOU ZKA va gival ion pe Ty emOAaverx
touv ABL
OL paBnTég oL TPAYHATOTIONCAV AUTH TN OTPATNYIKI| MEPAUATIOTKAY
e SUO TplywVa SIAPOPETIKNG HOPPrIG OTIOV HETN Xpromn Tou ‘cupoipaTog’ Tpo-
romotovoay Suvaptké Tr popdr] Touv SedTEPOU TPLYWVOU EVK TALTOXPOVX TIOL-
PATNPOVOAV KAL TIVAKOTIOL0UoAY T QITOTEAECUATA TNG XUTOUATNG HETPNONG
NG emaveldg rov. Katd Siapkelo auTrS TNG SiepevvnTikng Sladikaaoiag, ot
HaBNTEG EVTOTIONV TIEPITTOGELG OTTOL TO Sevtepo Tpiywvo eixe ion empaveln
HE TO apXiKO aAld StapopeTikr) popdr). Me éxmAnén ot pabntég e€éppaoav
oL ‘elva SuvaTov 800 Tplywva pe SLagopETIKS TXTa va EXOVV i0EC ETILPAVELES.
Me B&orn auTd Ta OTTIKA Kot aplOUNTIKE OTOLKEIX, Ol CUYKEKPIPEVOL nabnreg
elxav n evkatpia va kataaBouv SaioBnTia Ty évvola NG Slatripnong g
emavelag o Toxaia Tpiywva. Agilet TEAog va onuewBel 011, katé TN Sraprel
QUTOV TOU TEIPAUATIOHOD OPLoHEVOL HaBNTEG TTapaTH POy OtL ‘6Tav Ky Kopu-
@7 TOv OEVTEPOV TPLYDVOU UETAKIVELTAL KATIWG rapdAAgAa oTHV AEVAVTL TOV
TAevpd TTPOKUITTOVY TPiywVa UE (€S emedveies. Erot odnyndnkav oy karta-
OKELT TNG OTPATNYIKIG TIOU TIEPLY padeTal TIHPAKATW.

Xpnon 116 Aetrovpyiag ‘drag - mode’ pe SLEPEVVITIKO KAl enaAnOevTIKO
TPOTO

Stparnyky £3: SlaTHpyon ToU PHKOUS THG Bdorc Kau THG AmOGTACHG THE ATIO
THV amévavTi KOpuPH TOU TPLywVou. AUTH 1] GTPATNYIKT] ATTOTEAEL {IKX TTLO TIPO-
X@pnuévn-eEelypévn TpOGEYYIOT) TNG £VVoLaC TNG EMPAVELRG amtd Toug pabn-
Téc (Piaget, et al., 1981) oe oxéon pe Tn oTpatnykn X1.

. Kotaokevn: 800 mapdAniev evBetdv el Kat €2, evog gvBuYpAppHOL THUA M-

To¢ BT méve oty €1, vog onpeiou A TGve GTNY €2 Kal Tov Tptydvov ABI
o AuTOpaTn HETPNOT TNG ETUPAVELAG TOU tpryovov ABT
. TOpotpo Tov onpeiov A mavw oty evbeia €2
o TTvakomoinon NG EMPAVELG TV TPLYOVEV TIOU OXT) uatiovral kabwg To

onueio A chpetat mvew oty evbeia 2.

ES® afilel va onpewwdei 611 ot pabnreg mov TPAYHATOTONoAY QuTn TN
oTpaTnyky ompixBnkav oTnv elkéV Kat He SlaeBnTikd Tpomo avTAneon-
Kav OTL Ta Tiapaydpeva Tpiywva éxouvy ioa OYn. ALTIONOYNOQV TNV EIKOOIK
ToUG AéyovTag 6Tl ‘auTd Ta Tpiywva £XovV (0gg EMPAVELEG OLOTL EYOUV KOLVH
Bdoy kar paivetar va Exovy iow Dy 81611 o1 8o mapdAAne evbeieg el Ka €2
éyovv ion amoéotacy. OpiopEvoL paBnTég Kataokebaoay auTr TN OTPATNYIKN
napdyovTag pio TANOGpa 1G0BLVAHOY TPIY@VWV pe TN Xprjon tou ‘drag mode,
(n oTpatnyikr} avtr) Sev pmopel va npaypatonondel ato mepiPaiiov Xapti-
HOAVPL pe amelpia 1.60dVVAHWY TPLY®OV®@V) EVG GANOL XPXIKA KATAOKEDATY
éva TIEPLOPIoPEVO aplBpd TpyGvwv. Eidikotepa, auTol ot pafnTég KaTaoKkes-
aoav 2 TapdAAnheg evbeieg el kat €2, éva evbOYpappO THANA Bl mavw otnyv
evBeia €1, mipav éva onpeio A otnv evBeia €2 Kot KOTAOKELAOQAV TO TPiywvo
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ABI. Ztn ovvéxewx mpav dAla dvo onpeia K kat A mévew otnv €2 Kal Kata-
oxkevacav Ta Tpiywva KBI kot ABT. A¢ov Swamictwoav v wodvvapia twv
TPLYWVOV QUTOV WG TTPOG TNV EMPAVELR, OPLTHEVOL ATIO AUTOVG TTPOXWPN oY
Kot QOKIHKOY VA XPTOIHOTIOTOLY TN AELTOUPYIX TOV ‘CUPOIHATOG TIPOKELE-
VOU va SIEPELVITOLY TNV I00SVVANIK TV EMIPAVEIOY OE £V HEYGNO aplOud
TPLYOV@V T OTIOIA TTHPAYOVTaVY HE auTo Tov Tpomo. Ailel va onpeinBei 611, ot
HaONTEG TTOL TTPAYHATOTIOINGAY CTPATNYIKES QUTHG TG KATNyopiag péTpnoayv
QUTOUATA TIG EMIPAVELEG TV TAPAYOUEVDV TPLYDOVROV KAL TAVTOXPOVA TIVAKO-
moloLooV aUTOHATA T armoTeAéopata. Me autd Tov TPOTIO aUTOL Ot HaONnTEG
enarifevoav avty T oTPATHYIKY ©G HEBOSO KATAOKELNG HIXG OIKOYEVEIXG
L00SLVAUWVY TPLYDVQV.

Empavein kat mepiperpog. O pabntég perétnoav tnv emdaveln o€ oxeon
HE TNV TTEPIHETPO 0T 100SHVApA TPV TTOU KATAOKELAOKV HE OAOUE TOUG
TOTIOVG OTPATNYIKWV TToU emivonoav. ITio ovykekpipéva, oe kabe epintwon ot
HoONTEG HETPOLOAY QUTOUATA TIG EMPAVELEG KAL TIG TIEPIMETPOUG TWV TPLY®-
VOV QUTOV KXl GOYKPLVAY Ta aplOpnTiKQ anote\éopata Ta ommola mapiyovrayv
pe T BorBeia TwV AetTovpyt@V auT@V. T ONEG TIG TIEPITTMOELS OL PHabnTEG K-
TEANEQV OTO CUUTTEPAOCUX OTL 'Y EMpAveLR eival SIAPOPETIKG TIPAYUA ATTO THV
nepipetpo; ‘Svo Tplywve pmopel va éxovv ioeg empdveies aAld SiagpopeTIKES
nepLpéTpove. EISIKOTEPQ, OTIG TIEPUTTMOELG TTOV XPr|OLUOTIoinoay 1 Aettovpyin
Tov ‘drag mode’ mpokelpévou va Siepevvrioovy TN SuvatotnTa vnapéng Tpi-
YoVwV pe ioeg emPpaveles alld Stadopetiki pop¢n, ot pabntég Swamiotwoav
OTL avdpeoa o€ 10080 vapa Tpiyova TO LIGOTAEVPO TPiywvo €XEL TN HIKPOTEPT)
TEPIHETPO.

YXYZHTHXH

Ot pabntég mpokelpévou va pépouv oe mEpag Tig SpacTnpLdTNTES TTOL TOUG 8O-

Onkav ekpeTaAlevTnrav Tig Suvatotnteg Tou epiPdAlovtog Cabri-Geometry

II, xpnowomnolwvTag ‘ue kabe Suvatod tpodmo’ Ta mapexdpeva epyaleia Tov, Kal

KATXOKEDAGHV 9 SLAPOPETIKEG TTPOCEYYIOELS 0TI SlATHPNON TNG EMPAVEIXG

TV TPIYQVOYV, 08 avTimapdOeon pe Ty kupiapxn oXoAKn Tpootyylon n omoia

otnpileral Kupiwg oTov TOTIO LTTOAOYIoHOV TOL epPadol. Enuavtikd polo otnyv

e€ENIEN TOV LaBNT@V aTmd TNV £vvola TG L.oOTNTAG 0TV éVVola TNG LGoSUVapi-
aG ota Tpiywva Emaige ) xpron Tng Aettouvpyiag Tov ‘oupoipatog. H Aettovpyia

TOU ‘oupoipaTtog’ o GLVSLATNO e TN AELTOUPYIX TNG AUTORATNG HETPNONG TG

ETPAVELXG XPNopoTTOBnKe (e TPELG SLadOPETIKOVG TPOTIOVG:

a) Me Sopbwrtiko tpémo: Ot pabntég xpnowomnoineay t Aetovpyia ‘drag-
mode’ wg epyadeio yior va PEATIOCOUV-TIPOTAPUOCOUY TNV KATAOKELT (0wV
TpIyovev He peBodoug mov Pactl{dtay MANPWS i} HEPIKOG OTNVY OTTTIKE TOVG
avtidnyn. H diopBwtikn avt Stadikacia forinoe opiopévoug pabnrég va
egehxBovv amd Ty évvola TG 106TNTAG otV évvola TG Looduvapiag Tpi-
Yovev. Ailel va onueiwbei 611 n xpron autov Tou TUOU TG AetToupying
ToL “drag mode” Sev €xel wg onuepa avapepbei and epevvnTic,

B) Me diepevvytirdé Tpdmo: Me ) xprion g hettovpyiag “drag mode” ot pa-
Ontég diepedvnoayv éva peydho aplBud tpryovev Kat BpRkay TEPUTTOCELS
1608VVap@Y aAAAE Ol LTTOXPEWTIKA 0wV Tpry@vwy. ETol, ot padntég efe-
AlxOnkav amé v évvola NG 1odtnTag oTnVy £vvola TG woduvayiag Tpt-
yovev. Emumiéov, ot pabntég Siepevvnoay tn Suvatotnta g Siatrpnong
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NG EMPAVELNG OF OLKOYEVELEG LOOBUVAUGV TPLYOV@V HE KOV Bdomn kat ioa

Oy, Ta omtoia SnuLoLPYOHVTAL ETOL WOTET Baomn va PplokeTal o€ pia evbeia

gl £VO 1) AIEVAVTLKOPUOH V& iveitan o€ TTapdAAnAn gvBeia Tpog QUTTV.
Y) Me enalnOeuTio tpémo: Ot pabntég xpnotpormoinoav Tig TOPATIAVE AEL-

TOUPYIEG TIPOKELHEVOL V& etaAn0e0OLY ONEG TIG KOTAOKEVEG L0OSVVAH®Y

TPLYOV®V TIOV napriyayav. AKOun, He aUTO TOV TPOTIO, Ol paBnTég eixav TNV

guKaupior v SIEPELVIIOOUV KAl VA enaAnOeboovy T SlaTrpnon e emdpQ-

velxe o€ évav Heyaho aptbpo TPLYGVEVY StaPOPETIKAG HOPPTIG KoL TIO G-

YKEKPIPEVQ OF OLKOYEVELEG TPLYQVWV petafy TapoAAHA@Y gvBel®V, HE KOL-

vij éon Kat ioa avTioToX oyn.

Ertumhéov, n) Aettovpyia “drag mode” 6e CUVSLATHO HE TIG AVTOHATEG HETPN-
OElC ETIPAVELRG, HNKOVG, TTEPIHETPOV, AUTORATNG fvaKoToinong, afovey Kol
TAEYLATOG, EdWOE GTOVG pafntég T duvaroTnTa: o) SloxwpLOHOL TV EVVOLWV
NG ETUPAVELXG KL TNG rtepipéTpov, ) KOTAOKEVAG IGOSUVEHWY TPLYOVQY [
aoLVHOLOTOUG Y& TIG OXONKEG TIPOKTIKEG TPOTIOVG Y) HEAETNG TNG Sixtrpnong
NG EMPEVELAG TPLYDVWV OF TANBGpa SIAPOPETIKOY ELKOVIKOY QVOTTAPAOTA-

cewV Kal 0T SlaTOTIRo EIKOOLGOV KAl 8) TTPOCEYYIONG TNG EVVOLAG TNG eTIPA-
VELXG HE SIAGOPETIKOVG TPOTIOVG 0E oxéon pe 1o epIBEANOV ‘xapTi-HONOPL.

TYMITEPALMATA

H xprjon twv gpyaleiwv TOL Cabri-Geometry II kat el8IKOTEPX 1 Aettoupyia
‘drag mode; o€ GUYSLAGHO HE TNV AUTOHATN pétpnon g eMPAVELXG KL TNG
TEPLHETPOL KAL TNV QUTOWATT) TIVKKOTIOINOT] ¢8woe TNy EUKaLpio OTOLG HO-
BnTEC Vo HENETTOOLY TNV £vvola TNG ETIIPAVELXG OF HIX noK Ao 10oSUVAHLY
TPLYOVQY, VX StopBwaoovv TIG npoceYYIioelG TOLG TIOL 0T pilovtay Kvpiwg
GTNV OTITIKI) TOUG avTIAnYn, va Slepeuvioouy TN SuvatdTnTa daTr)pnoTs e
EMIPAVELNG OF TPiywva SLPOPETIKIG HOPPTIG KA ¢toL va e€ehixBovv aro Ty
(0OTNTA TPLYOVEV OTNY IGoduvapia TPLYyWV®@Y, V& eraAn@evoouv pebodoug
KOTAOKELHG 10OOUVAHWY TPLYOV®V Kol TENOG vat Staywpioouv TNV Evvola TG
ETLPAVELNG OTTO TNV nepipetpo. Emuthéov, HEST QTTO QUTH T Siadikaoia, ot pa-
Ontég eiyav TV gukatpio va Slepguvioovy Ty £vvoLa TNG EMPAVELAG HEOA aTto
SLAPOPETIKEG AVATIAPAOTAGELS (OTITIKEG, APIOUNTIKEG, GUHPONIKEG), V& DT~
TIMOOLY YEVIKEDOELG KOl VX QITOKTAOOLY LK TILO Sieupupévn aroyn e Tapo-
&V £VVOLHG KL TNG OXEONG ETPAVELNG- TTEPIHETPOV [GOBUVARWV TPLYDVWV.
ErutAéov, ot pHanTég gixay tmy guKaLpia va Kavouy guVBUAOHOUG Kl ovvoE-
oelc petady Slapopwy 18OV Yvoong oL ndn KaTelXaY, Xwpig VA TIEPLO pLOTOLV
ot HENETN €VOQ pikpot aptBpo TPLYOV@V HE TNV QUTOKAELOTIKT] XPNaT) TOV
TOTIOL LTTONOYIGHOU TNG ETILPAVELAS, TIPAKTLKI] TTOV KUPIWG xapoaknpilet TiG K-
plapXeG OXOMKES TPAKTIKEG. TEVIKOTEPX, TO ‘drag-mode’ o€ oLVOLAOHO HE TU
urtolouta epyoaheia Tov Cabri Il kat pe T PLoN TV dpaaTN PLOTHTWV, OL OTIOIES
oo ToVCAY TIOMKTIAEG ETILADOELS, TN pENOE TIG OTPATNYIKESG TV nabnrov yo
TV KATAOKELN IGOSUVE OV TPLYOV®V.

BIBAIOIPA®IA

Cohen, L. and Manion, L. (1989). Research Methods in Education, Routledge, London.
Johnson, H. C. (1986). ‘Areaisa measure, International Journal ofMathematics Educa-
tion, Science & Technology, 17(4), 419-424.



514 Hpaxtikd Zvvedpiov - MEPOS TETAPTO

Hart, K-M. (1989). Measurement. In John Murray (Eds), Childrens Understanding of
Mathematics: 11-16, (pp. 9-22). G. Britain: Athenaeum Press Ltd,

Holzl, (2001).Using Dynamic geometry software to add contrast to geometric situa-
tions-A case study. International Journal of Computers for Mathematical Learning
6(1), 63-86.

Kordaki, M. and Potari, D. (2002). The effect of tools of area measurement on students’
strategies : The case of a computer microworld. International Journal of Computers
Jor Mathematical Learning, 7(1), 65-100.

Kordaki, M. (2003). The effect of tools of a computer microworld on students’ strategies
regarding the concept of conservation of area, Educational Studies in Mathematics,
52, 177-209.

Kopdéxn, M. kat MaAwpévou, A. (2003). IMpooeyyioeig HabnTov oty eyypadn wag
KAGONG 1008uVap@Y Tprywvawv oe opboydvio kat HeAEéTn TG oxéong empdvelac ko
TIEPIUETPOL TOUG e T™) XPron epyadeiov tou Cabri-Geometry II . 6° TlaveAldxvio
Zvvédpio Aibaxtixig Twy MaOyparikov ke TAnpogopixris arnv eKmt/on. Bohog 13-
15 Oxtwfpiou, 2003.

Kordaki, M. & Balomenou, A. (2006, in press). Challenging students to view the
concept of area in triangles in a broader context: exploiting the tools of Cabri II.
International Journal of Computers for Mathematical Learning.

Laborde, J-M. (1990). Cabri-Geometry [Software], Universite de Grenoble, France.

Laborde, C. and Laborde, J-M. (1995). What about a Learning Environment where Fu-
clidean Concepts are manipulated with a mouse? In A. diSessa, C. Hoyles, R. Noss
and L. Edwards (Eds), Computers and Exploratory Learning (pp.241-261), Berlin:
Springer-Verlag.

Mabher, C.A. and Beattys, C. B. (1986). ‘Examining the Construction of area and its
Measurement by Ten to Fourteen Year old Students; in E, Lansing, G. Lappan, and
R. Even (eds), Proceedings of the 8" International Conference, Psychology of Math-
ematics Education, N. A., pp. 163-168.

Mariotti, M., A. (1995). Images and concepts in geometrical reasoning. In R. Suther-
land & J. Mason (Eds), Exploiting Mental imagery with Computers in Mathematics
Education (pp. 97-116). Berlin: Springer-Verlag.

Noss, R. and Hoyles, C. (1996). Windows on mathematical meanings: Learning Cul-
tures and Computers, Kluwer Academic Publishers, Dordrecht.

Piaget, J., Inhelder, B. and Szeminska, A. (1981). The child’s conception of geometry, Nor-
ton & Company, N.Y.



