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Iepitnyn

210%0G TOV EKTALOEVTIKOD TPOYPAUUATOS oV Tapovctdlovpe etvon m emefepyacio tng €vvolag Tov
INMKOVG omd TOdG TPOGYOAMKNG KOl TPAOTNG OGYOAIKNG mMAkiog. Xto TAQIOOL HOG KOW®OVIKO-
O1KOJOLLGTIKNG TPOGEYYIOoNG Yl T pabnon, avipetonicope v odnienidpacn H/Y — pobnm og o
LOpOT GuVEPYOCInG POV avIaAAay®dv, 6mov 1 kabodnynon mnydler dAlote omd to 510 TO
npdypappo kot GAAoTe omd o moudi mov yetpiletar o Tpdypappa. H mapovsioon pag entkevipdvetat og
W Tpoomdfeta tekunpimong g cLBOANG cLYKEKPLHEVOV cLvONK®V entl TG dadikaoiog padbnong g
£€VVOl0G TOV PNKOLG, HéEsE amd To dedopéva epeuvav Tov e&eTalovv apevog avty T Jlodtkaoio Ki
aQETEPOL TNV OVATTUEN OIO0KTIKAOV TPOGEYYIGEMV Y10 TN S00CKOAD TOV LOONUATIKOV EVVOLDV OF
avtég TIg nAkieg. H ene&epyaosio Tov unkovg og KoTooTdoElg Kiviong o€ cuvovacud pe v avomtuén
OTPUTNYIKOV UETPNONG €lvar o1 KEVTIPIKOL GEoveg TV 6ToVg 0moiovs atnpixdnkav ot pebodoroyikig
HLOG EMAOYES KOTA TNV AVATTUEN TMV AELTOVPYLDV TOV TPOYPELLUATOC.

Aggerg KAeWOW0: eKTOUBEVTIKO AOYIGHIKO, WAKOG, OOCGTOOY, OTPATNYIKEG HETPNONG, OwacKoAio
LOONLATIKOV, TPOGYOAKT KOl TPAOTN GYOAMKN NAtKia.

Summary

The educational software we developed aims at helping children aged from to 5 to 7 in elaboration of the
concept of length. Within a socio-constuctivistic approach of learning we viewed child-computer
interaction as a collaborative relation of interchange: In some cases children’s activity is guided by the
software and in other cases children guide a moving object on the screen. We attempted to specify and
analyse specific conditions’ impact on the learning of length concepts by focusing on bibliography which
concerns on the one hand research on the construction of the length concepts and on the other hand
research in mathematics education for young children. The educational software we present consists of
measurement activities that enable the elaboration of the length concepts within situations of movement
in combination with the development of measurement strategies.

Key words: educational software, length concepts, measurement strategies, early childhood mathematics
education.

Ewoayoyn

H épevva mov e€etdlet Tig oyéoelg petald padnong Kot avantoéng, péca ota mAaice Kupimg
NG KOW®MVIKO-OIKOOOMGTIKNG TPOCEYYIONG, EIVOL O10ATEPO AVETTUYUEVT] TOVAGYIGTOV OGOV
aQopd To. oS TPOGYOAIKNG KOl TPATNG GYOMKNG MAKING. ZNMUOVTIKEG TPOEKTAGELG
avTAoOVvToL amd avtd To YOPO NG EPELVAG OGOV 0POPE TV TABOYWDYIKY TPUKTIKY, YEYOVOG
OV KOADTTEL KOTO KATOLO0 TPOTO TO. KEVO TOV ONULOVPYOVVTAL OO TO YDPO NG OOOKTIKNG
JoG Kot QoivovTol TEPLOPICUEVES Ol EPEVVNTIKEG OPUCTNPLOTNTEG MOV OPOPOVV  GTN
S1daoKaAln TOV LOONUATIKOV 1} TOV QUCIKAV EVVOLDV GTO VINTLOY®OYEIO Kol OTIS TPMTESG TAEELG
tov Anpotwkov. To mepropiopéva epeuvnTikd dedopéva yuo. auTég TG NAkieg, 66OV apopd
aVTOVG TOVG YVMOTIKOVS TOouels emmpedlovv QUECH KOl TNV TOWOTNTO TMOV EKTOOEVLTIKOV
AOYIGUIKAOV, 0ALY KOL TOV TPOTTO ¥PONG TOVG LEGO GTN GYOALKN TAEN.

To avtikeipevo oG TG TOPOLGiaoNG aPopd otn Sladikacio avaTTLENG EVOG EKTAIOEVTIKOD
TPOYPAULOTOS LUE GTOYO TNV EMEEEPYAGIO TG EVVOLOG TOV UNKOVG OO TOdL) TPOGYOMKNG Ko
TPOTG OYoANG NAkiag. H avamntuén tov ocvykekpylévov AOYIGUIKOD oTnpiydnke ot
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Oeopntikn Topadoyn, COUPEOVO LE TNV OTOi0 1) YVOOTIKN OVATTLUEN Kol KOTO GUVETELD M
dwodwaocio padnong emmpedletor and cvvdvacpods mapaydviwv. Av 1 Spdon oL
VTOKEEVOL HECT OE EVOL OEGOUEVO KOVMOVIKO-TOAMTICUIKO TEPPAAAOV givat 1 KOpLaL otiot TG
ovATTUENG, Yo TN O00KTIKY TPOGEYYIoN €VOG GUYKEKPIUEVOD YVOOTIKOD OVIIKEYEVOL
yperaletar kabe opd 1 depehvnomn 1060 YVOOTIKGV, 0G0 KOl KOWVMVIKOV TOPUYOVI®V TOL
ovuvdéovtal pe ovtn T Sdikacio Kabmdg Kol EMOTNUOAOYIKOV {NTNUATOY, TOL £(OLV VO
KAVOUV LE TO 1010 TO YVOOTIKO AVTIKEILEVO.

HopdAinio, oto TAGIGIO HI0G KOWVOVIKO-OIKOSOUIGTIKNG TPOCEYYIONG Yo T pabnon, omov
mpoteivetor M xpnon tov H/Y ot ddackorio, ovakdRTEL OvLTOMOTO TO OEpa NG
oAnenidpaong tov maudod pe tov H/Y. Ilictevovpe 611, avt) n aAAnienidopaocn pmopei va
OOTEAECEL [0 LOPON «OLVEPYACING», KAT® amd CLYKEKPIUEVEG cLVONKeG. Yiobethooype,
Aowmov, v dmoyn tov Gilly (1990), copewva pe v omoio ta Oetikd amotehécpato kdbe
TOTOV oLVVEPYUGinG €ITE TPOKELTAL Y10 KOVMVIKO- YVMOOTIKN CUYKPOLGN €1TE Oyl TPOEPYOVTOL
omd TIg S0 KVPlEG Aertovpyieg TG dapesorldfnong tov dAlov, v arnoctabdepomoinon twv
oOOpUNTOV OVATOPAGTAGEWV Kal TOV ELEYYXO TNG OPAOTG TOL VITOKEIUEVOL.

Ta A6ON TV TOd1dV avTig TS NMAKiag 6€ TPOPANIATA EKTIUNONG TOV UQKOLG opeilovTot
OTIG EMKEVIPMGELS TOV KAVOLV GTO, OPYIKA 1) OTO, TEAKA GNUELD TOV YPUUUDY, YEYOVOS TOV T
eumodifel va Adfovv voyn T0Vg T0 E0MOTEPIKO ddotnua pog ypouung (Piaget et al., 1967,
Inhelder et al., 1974, Lunzer, 1965). Ot mopactdoelg, Tov 0KOSOUOVY £TGL TO, TOLOLE Y10 TO
HAKOG HOG YPOUUNG, TA 001YOUV GE AavOAGHEVES EKTIUNGELS.

‘Eto1, t0 k0pto pEANUA pog TV VO OMLLOVPYICGOVUE TIG KOTUAANAEG cuvOnKeG, Ol OToie,
péca amd TNV KoHodNyNot ToV TPOYPALLATOS 1] TOV dUCKAAOD, UTOPOLY VO GLUBAAAOVY OTNV
aroctafeponoinon Tov avfopuNTOV aVITOPOCTAGE®Y, TOL Onpovpyel To Todi Yoo v
£VvVol0 TOV UAKOVG GTO TANIGL0 GUYKEKPIUEVOV KOTAGTAGE®V, LEGH TV OTOIMV KATUANYEL G
AavOaopéveg ektiunoets. TapdAinio, EVOOUUTOGAUE 6TO LoONGIOKO TEPPAAAOV dladIKOGIEG
eléyyov tov dpdoewv TOL TOd0V, o€ ovvovacUd UE TN GLOTNUATIKY Pondela oTig
MEPMTOGEIS AVOAGUEVOV ETIAOYDV.

AVTEG 01 HOopPEG SLoUECOAAPNONG TG VONTIKNG AEITOVPYIOG TOV KPOL TTondlov, Ol OTOIES
éupeco M dupeco mpotetvovior omd TO TPOYPOUUO, LEOyopevovTal and To dedopéva TV
EPELVVAV OV APOPOVY TOGO GTN SLdKOCIo LABNoNG TG £VVOLOG TOV UAKOVG, OGO Kol GTN
dwadkacio avartuEng S100KTIKMOY TPOGEYYIGEDVY Yio. Tr SOUCKAAIN LAOTLOTIKOV EVVOIDV GE
avty ™V niwio. Me Bdon ovtég TG TOPAUETPOLS KOl TOPGAANAC LE [0 EMAEKTIKN
TOPOVGIOCT] CUYKEKPUEVAOV AEITOVPYIDV TOL TPOYPAUILATOS O TPOCTUBNGOVLE GTH CUVEKELD
vo OKOOAOYNOOVHE TIG OWOKTIKEG HOG EMAOYEG KOTd TNV Sadikacio. avantuéng tov
EKTTOLOEVTIKOD AOYIGULKOD.

Ieprypogr] Tov Tpoypdppatog

210 Ao, TOV EKTMOOEVTIKOV KPOKOGHOL TOL avamtO&ape T0 woudld UTopovv va.
ovvBEcovy TTOKIAEG SLOOPOUES, VO TPOCAVATOAMGTOVV OG0T TANIGIO EVOG OEGOUEVOL «ApTI»,
va €£€TACOVY TO PNKOG oG S10dpoprng ¢ OAO Kol GAAOTE MG TO OMOTEAEGUO TNG GVVOEDTG
EMUEPOVG  €VOVYPAUUOY TUNUATOV, VO Yvopioovy OS1deopeg Sodikaciee HETPNONG TOV
Sdpopdv, vo. cuYKpivouy Sladpopég e kowd onueia évoapéng kot aeiEng. Oieg avtég ot
SpOaCTNPLOTNTEG EVOOUATOVOVTUL OF £V TPOTOTVTO GEVAPLO, OOV £Va SLOGTNUOTAOL0 Kot Ot
0OTPOVONTEG TOVG KOAOOVTOL VO GVTIHETOTICOVV TNV €miAvomn TPoPANUATOV £XOVTOG Gav
OOGTOAN VO, €£EPEVVIIGOVV TOVG TAAVITES TOL OLOOTHATOC. Ot TPOPANUATIKEG KOTOOTAGELG
OV GLVAVTOVV EYOLV VA KAVOUV GTOSWKG HE o) TNV EKTIUNCT omootdoewv (svfdypoppo
StooTpoTo) peTagd TAaVNTAOVY, B) TNV EKTIUNOT TOV UNKOVG UN-€VO0YPOUL®Y S100pOUDY, V)
mv e€edpeon kol T oOvBeon ™G mo ovvioung Swdpopng petald Vo onpeiov pe
Sopopetikoh unKovg Pnuaticpd d) ovykpicelg HEToED dvicwv kol icwv, gvBdYpopu®V 1
Tebloopévaov Ypopp®Y. AVLTEC Ol KOTOGTAGEL OMOTEAOVV TECCEPO €mimeda ave&aptnta
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peta&d Tovg, and ta omoia pumopet o xpnotg va dorélel 6motlo BEAeL péoa amd TNV KEVTPIKN
006vN: «10 H100TNUOTAOLON.

- Zraotd Bonbog
s

Kovoora
YEPIGHLOV

| Metaoynpoatiopds tov
dvo dadpopmdv

Ewéva 1: O ypnotng mpémet va emdééel v mo cvvtoun dadpopr). ‘Exet {nmoet Pondeia
oo TOV TOVIIKO KOl 0OV EKOVE TI EPUPLOYN TOV «OTOAGTOL UETPOLY OTIG OV0 SOPOUEG
aUTEG peTacynuatiotnkay oe guBvypappo tpnpata. Exteddvtag tny dadpopn g emloyng
TOV KOBOONYDVTOG TOV NPWa, UETOKIVEITOL TapdAANAa Kt €vag dAlog. Omotog amd Tovg 600
TEPLLOTICEL TPDTOG B0l Exel SLovHGEL TNV TTLO GUVTOWT SLOdPOUT).

To k0plo PEGO GAANAETIOPAONG TOV TPOYPAUUATOS LE TO XPNOTI APOPE GE L0 KKOVGOLQ
YEPIOUOV» TOL SOGTNUOTAOOL Kol TOL ooTpovavTn pe téocepa Perdkio. O ypnong
gvepyOmolOVTOG To PEAdKie pe TO TOVTIKL Umopel Vo LETAKIVIGEL TOL KIVOULLEVO OVTIKEILEVD
™g 006vn g mpog v katevlBuvon mov embopet (Prpa-Pripe). H kivnon tov pma g wotopiog
yiveronl Tave o€ éva kappd and onueio mov opilovv ioeg amootdoelg kdbeta kot opilovtia. H
amootaon petald dvo yerrovikdv onpeiov opilet éva Prpa (PA. ewdva 1).

To Ogvtepo péoo emkowvmviog tov YpHoTN He TO TPOYpappe sivar M «UTOpO TOV
OTOVTNCE®V», OTO KAT® HEPOG Tng 08ovng (BA. ewova 2). Ipdketar yoo pio ypopun
YOPIGUEVT og ioo pépm, 1010V UNKOVG e To PrHo ToV POV Tave otov kappd. H prdpa
YPNOOTOIEITAL, KVPIMG, Y10 VO SDGEL O YPNOTNG TNV ATAVTINGN TOL CYETIKA LE TO PUNKOG LLOG
Sladpopng kat o€ pio Povo TEpinT®on yio va opicetl To pnéyebog tov Ppatog tov Npwa. Ta
volowma epyodeio TOpa oL £yl 6N O1G0€0T| TOL O ¥PNOTNG, PpioKovTal Ge id PTAPO GTO
endveo pépog g 086vng (PA. ewdva 1). Avdpeoa ota GAia Egxmpilovpe: to «mapdbupo
EVIOADV», OOV 0 YPNOTNG EYEL TN dvvaToOTTA Vo PAEREL TIG EVIOAEG OV Oivel GTOV Np®A e
T PeldKkio, TO «omacTd PETPOY, LLE TO OMOl0 UTOPEl Vo LETPNOEL TO UNKOG UG SdPOUNG
aQoV TO €QOPHOCEL OTAdWKA EMAVEO ot dadpopn, évav «PBonbo-moviikd», o omoiog
dtevkoAvvet 1 KaBodnyel To pNoTn G KATOLES dPACTNPLOTNTES KTA.
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Ewéva 2: O «qpoogy mpénetl tepmatiosl ond 10 A oto B onpeio, yopig va mepdoet and tig
ayideg. AQov extedeotel 1 dadpopn, 0 yPNOTNG TPEMEL VA INAMGEL TO UAKOG TO SIOPOUNG
VO GTNV CUTAPO TV OTOVTHCEDVY). LT CLYKEKPLUEVT 006VN, 0 XPNoTNG £XEl KAAEOEL Yol
Bonfewa Tov «moviikd». Avtdg Swovoel pia guBOypappun dwdpoun Prpa-Prpe pall pe tov
npoa. Eniong 1o «wapdBupo», mopovctdlel K@SIKOTOMUEVES TIG EVIOAES TOV YPNOTH, KATA TN
dubpkela Tov owtdc Kabodnyovoe Tov pwa oto onpeio B.

H “LOGO” ko1 1 100 g KaBodynong g yerdvog

To ekmodevTiKd AoyIoUIKO avantoydnke pe v yAdooa mpoypappoticpod Comenius Logo
(Blaho et al. 1993)* . Zoupwvo pe tov Papert (1980), to neptddirov g LOGO eivar évag
TPOVOUIOKOG YDPOG dlepedvnong g HabnUatikng yvoong yw to modld. Tig tedevtaieg
dekoetieg n épevva emektdfnke Tpog TV Katevhovvorn avth. To avTipatikd dedopéva wg Tpog
™ ypfon g LOGO kot to mbavd pabnotoakd oQéAn autig 001 yncav Tov EPEVVNTEG O
nowila ovpmepdopota (Clements & Meredith, 1993, Campbell, Fein & Schwartz, 1991).
‘Eto1, 10 €vOl00£pov KATOWOV €PELVNTAOV EMKEVIPOONKE TOGO GTNV dOUNON ALOTNPDOV
AVOALTIKOV TTpoypappdtov yio ) dwdackaiio g LOGO pe cuykekpluévous ekmatdevtikons
otoyovg (Campbell, Fein & Schwartz, om.m.), 660 kor otV avdamtvén KoTGAANA®V
HUIKPOKOCU®V TPOGOVATOMOUEVOY otV enefepyacio GUYKEKPILEVOV  HaONUOTIKOV 1)
veopetpikov gvvoldv (Clements et al 1997, Laborde & Capponi, 1994). TTopdiinAa,
depevvinke Kol o poOAOG TG SUECOAAPNONG TOCO TOV EVIAIKOL — d0OKAAOV, OGO Kot
AoV JNBAKTIKOV gpyoreiov -£@ and ta mhaicta tov H/Y-, éto1 dote va devkolvvOei n
dwadikacio ovuvdeong TG SdIKOOTIKNG Yvdong mov e&acpariletar péoa amd ™ LOGO kot
HL0G TIO TOPASOCIOKNG EVVOLOMOYIKNG M emyglpnolokng yvoong (Clements & Sarama,1995,
Hoyles & Noss, 1992). 'Etot 6Ti¢ pépeg pag yevvnonke n avaykn tng Snpiovpyiog SuVopiK®v
pobnoaxkdv mepfarloviov (De Corte, 1993), mpocOopLOCUEVOV OTIC OVAYKES EWIKOV
meploydV ndbnong.

H oOAinym tov mpoypdappotog ompiydnke apketd oty avtilnym g yidooag LOGO.
AavelsTnKope amd ovtiyv, aeevog v Kivion g xehAdvag otnv 000vn LEGa and TIG EVIOAEG
TOV YPNOTN, KoL APETEPOL TNV KATAYPOPT QTG TNG KIVNoNG. TN CLYKEKPEVT TTEPINTOO,
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01 EVTOAEG TOV YpNoTN KaBodnyodv €va KIVOOUEVO OVTIKEIUEVO, TOL CULPMOVO LLE TO GEVAPLO
dhote glvar éva Oympo Kt aGAdote évo {wo. H kivnon tov avtikeipévoo mepropileton o€ KaOeTO
Kot oplovtio Géova, ce Téooeplg oniadn Kortevbovoelc. o va punv yiver 1o mepiPdiiov
ovvheto, Hog mov amevBivetal 6e TS TPOCYOMKNG KOl TPAOTNG GYOMKNG NAKiag, dev
EVOOUATOCOE TN AEITOLPYID TG OTPOPNG OTO Kvoluevo avtikeipevo. AAlwote o
GUYKEKPUEVN TTEPIMTMOOT), | £VVOL0 TNG YOVIOG OEV EUTAEKETOL GTO «EVVOIOAOYIKO TTEdI0» TV
ypoppkedv dwotnpatov (Papandreou, 1994).

H ene€epyooia Tov pijKOVG O€ KOTOOTAGELS Kiviiong

H 180 ¢ petaxivnong tov oviikellévov HESO amd TIg «0dNYiec-evIoAég» Tov Taudov, poli
HE TNV TOLTOXPOVN KOTOYpa®n NG Owdpouns, mov ovaykdletoar va okolovBncet To
avtikeipevo oty 00ovrn, e&umnpetovy TAVTOXPOVO TNV TANPOOT 000 GLYKEKPIUEVOV
ocuvOnkov: v eneéepyacio TG EVVOL0G TOL UAKOLS UEGO GE TEPLEYOUEVO Kivnong Kol TNV
Bimon amd 1o ¥pNoTN TS KIvong Tov avTiKEWEVoy oty 006vn.

Ao ™ oL PEPLd, 01 KATAGTAGELS KIvnong EmTPEMOVY TNV cHVOEST TPOPANUATOV UNKOVG Kot
OmOGTOONG UE GTLTEC OAAA MO SOUOPPMUEVES KAOMUEPIVES YVOGEIS, TTOL GLVOEOLV TNV
£€vvola TOV UNKOLG Ie AAAEG Evvoleg OTtmG ekelvn TG ¥povikng ddpketog (ITaravdpéov, 1999).
IIpdypatt o Toudid awtig g NAkiog yvopilovv, iomg dtnodntikd kot pe AavBdvovta tpdmo,
OTL VILAPYOLV GLYVE TEPLEGOTEPOL SPOLOL OO £VAG YO VO PTACEL KATOL0G GTO GTITL TOV KOt
OTL amd 1O PKPOTEPO dPOLO PTAVEL TTLO YPIYopO, 1 OTL 1| gvbein givatl mo cvuvtopun and v
tebAacpévn kth. Emumdéov 6tav avopepOLOOTE 08 KATAOTAGELS KIVIONG, GTO «EVVOLOAOYIKO
edion TOV YPOUUK®OV SWCTNUATOV EUTAEKOVTOL OVOYKOOTIKG Ol €VVOLEG TNG YPOVIKNG
SUIPKELNG, TNG TOYLTNTOC, TNG XPOVIKNG dadoyng kat tov tavtoypovou (Piaget, 1946). Eivau
YVOOTO €miong, OTL Ta VAT YvoOpilovv TIC OYEGEIC YPOVOV, YMPOV, ToYVTNTOS Kol OTL
KOTOQEPVOUV VO SlOTUTAOVOLY  YPOVIKOVG T YWOPWKOVS GULAAOYIOUOVC (CE OPIGUEVEG
MEPMTMOCES GMOOTOVG), OTav AdpPfdvovv vroyn Tovg avd (evyn ovtég TIG EVVOLEG
(Montangero, 1984). ®aivetar OpmG, OTL TA TOSIY EMIKEVIPMVOLY KUPIMG GTO OPYIKE Kot
TEAMKA onpeio TNG YOPIKNG S10SPOUNG KOl TG XPOVIKNG O1APKELNG.

ITo ovykekpyéva, LEGH amd AVTIANTTIKA dESOUEVO KO OTOV 1 TOOTNTA TOPAUEVEL GTOOEPT,
STLIOVOVY GOGTOVG GLAAOYIGHOVG TTOL OPOPOVY GTNV TAVTOXPOVN 1 6N dtadoyikn Aei&n
Vo oynuatmv, to omoio dtavdovy avtiotoyo iceg 1 Gviceg dadpopég (Belhomodrov &
IMomoavdpéov, 1999). Avtdg 0 GLALOYICUOGC UTTOPEL VO AELTOVPYNGEL KOt aVTIGTpOPa. AnAodn,
0 TOTOG NG APIENG 6V0 OYNUATOV OTO TEMKE oMpEin dVO SUPOPETIKAOV SLUOPOUDY UTOPEL VOl
OTOTEAECEL KPITHPLO, OVTIANATIKO TTAVTA, Y10 TO UAKOG TOV SlUOPOU®Y. XTO GUYKEKPUYLEVO
AOYIOHIKO, TETOLOV €I00VG KATAGTAGELS YPNOLLOTOIOVVIAL VIO VO TPOKOAEGOVV GUYKPOVGELG
pe T apywkés Aovloouéveg mpoPréyel; tov mouduwv, ot omoieg Pocilovion emiong oe
OVTIANTTTIKG dedopéva.

Otav onAadn, Eva Toudi yio S0 IGOUNKELS YPAUUES SIOITVTTMVEL TO GLAAOYIGHO: «AVTEG O1 dVO
YPOUUES deV lvar 10€C, ... Y10t TaL TEAMKA onueio dev GVUTITTOVVY (OUTIOAGYNOT OVTIANTTIKNG
@OONG), TPOPAETEL TOLTOHYPOVA KOL OTL: «KATOL0 OYNUe Ba @Tdcel TpmTO» 1| «kdmolo Bo Kdvet
MEPLGGOTEPT) MPO». AV 1 KOTAGTOGCT EMLTPETEL TV VAOTOINGN TNG HETOKIVIIONG, TO Toudi HEeTd
™V ektéleon g Ba SamoTOoEL, PHEcH O AVTIANTTIKG dEdOUEVA, OTL EQTAGAY TAVTOYPOVOL.
Avtég ot 000 amdyels, M TPOPAEYN Kot 1 SOMICTMON, SOTVIOUEVEG GE OVO JLAOOYIKEG
OTIYUEG o€ pua dgdopév oTiyp] TG avamtuéng, 6mov 1o moudi umopel dAlote povo ToL Ki
dAlote e TNV TOPEUPOOT KATOWOV GAAOL VO ovayvepicel 1 Sl0(popomoinct, Uropodv va
TPOKOAEGOLV YOVIUN YVOOTIKT cbykpovon. ‘Etotl dvo aviipotikoi cvAloyiopol, Bacicpévor
KoL o1 &0 o€ 1010g PUomNg S€d0UEVO —OVTIANATIKG- UTOPOoHV VO OTOTEAEGOVY TN KATOAANAN
ouvOnKN Yo T Yévynon evog vEov vonTikod GLALOYIGHOV ov Ba EemepAcel To EUTOd0 TOV
TEMK®OV ONUEi®V.

Ao v GAAN peptd, n KaBodynom Tov avTIKEEVOL oty 000vr, avaykdalel Tov ypnoTn va
umer ot 0éom TOv Yo Vo UTOPEGEL VO TO KOATELOVVEL OMOTEAEGUATIKA. ZOUPOVO HUE TOVG
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Piaget kot Inhelder (1967), ot apykés avomapacTICES TOV TOSLDV Yo TOV XOPO dev glvar
OTOTEAEGLOL TNG TOONTIKNG AVTLYPAONS KOt EPUNVELNG TOV OVTIANTTIKGV dedopévev avtifeta,
dopovvton péca amd T SS0YIK 0PYAVMGT TOV 1010V T®V KIVITIKOV KOl ECOTEPIKEVUEVHOV
dpdoemv TOL OISOV, KATAAYOVTOS ETCL OTNV OWKOOOUNON EMXEPNOWKAV CYNUATOV.
Agdopévov 61t to mepdarov g LOGO ompileton ot dpdion tov idtov Tov Toudov, tote 10
mondi oyedrlovtog dradpoués ypnotponoimvtog v LOGO pmopel vo padet vo okénteton yio
TG TPAEELS TNG YeAdVaG cav va Ntav dwkég tov (Clements & Battista, 1992, Papert, 1980).
"Etot Aowmdév ko ot Sikf pag mEpinTton, aeol To 1010 To moudi Kabodnyel To KvOOUEVO
OVTIKEILEVO EKTEADVTOG EVTOAEG KOL TOPUTNPDVTAG TO OMOTEAEGHO TOVG GTHV 006VN, pmopei
Vo PEeToepalel Tn Kiviorn Tov OVTIKEWEVOL GE QUGIKN Kivnom cov va ftav oikn tov. H
KATaypoen NG Kiviomg TOV OVTIKEWEVOL, MG £va YPOUUKO iyxvog, Ponbdel to moudi va
GULVENTOTOWGEL OTL TO {010 povomdtt &ivar ekeivo mov dev €xel KaBOAOL GTPOQLS.
TTopdAinia, To piKpO TS TOL EMKEVIPAOVEL GTO OPYIKE Kol TEAKO OMUEiD oG SodpOpNG,
0o pmopovoe péco amd avthy TN SSIKOGIO VO OTOKEVIPMOGCEL KOL VO OVOYVOPIoEL TO
€0MTEPIKO TNG Oladpoung ovvhétoviag v Pruno-pue. H xatoypoen tov Pnudtov pe
SLOPOPETIKA YPMUATH EPYETAL VO EVIGYVGEL TO OOUECOAAPNTIKO pOAO TG Kivnong, divovtag
T duvatdtNTa 610 Todl UETE TNV EKTEAEST NG Sdpoung vo emavaAdfel ™ Sadikacio
oVVOEDTG KoL AVAALGNG TNG GLVOAIKNG Stadpopns (PA. ewdva 2).

Méca, Aomov, amd TG EMOAVOANTTIKEG EVIOAEG LmOPOVUE Vo, vrobécovpe OTL Ta mOLdLd
SNULOVPYOVV TTEPLGGOTEPO AVOTOPAGTACELS YO TO GUVOAMKO UAKOG TOV SLOdPOU®DY 0T OTL
OVOTOPAOTACELS op kv Kot teMk®dv onueiov (Clements & Battista, om.mt.). Xvvenmg, icwg
éva T€1010 TTEPPAALOV Vo cLVTELEL £TG1L OOTE 1 OAN SLAOIKAGTIKY YVAOGN VO LETATPOTEL G
EMLYEPNOLOKT, divovTag 6To TOdId T SVVATATNTO VO OIKOOOUNGOVY TNV Evvold TG gubeiog
KOl TOV UKOLG,.

"Eva gpidiiov avantoéng oTpatnytk@v pETPons Tov HKovg

To mepPdArov TOL TPOYPAUUOTOS EVOOUATOVOVTOG KAmoleg and Tig Pacikég 10éeg g Logo
oL NN TEPLYPAYOLE, €XEL TOPAAANAG TN LOPPN TOV EKTOOEVTIKOV Taryvidlov. Atarnpel
OUMC OPKETA YOPUKTNPLOTIKA EVOG avoLyTOV TEPIPAAAOVTOC, OTTOV O YPNOTNG, TOPOAO TOV £XEL
Vo EMADGEL GLYKEKPIUEVO TPOPANpata Exel T SLVATOTNTA VO OKOAOVONGCEL SLAPOPETIKES
oTPATNYIKEG. AVTEG TTPOTEIVOVTOL PEGOH OO TO TPOYPOULLO LLE TN HOPOT EPYOUAEI®V, Ta omoin
EKTEAODV TIG AVTIOTOLYEG AELTOVPYIES.

Mpénet vo onpewwdei, 6TL 01 Aettovpyieg oLTOV TOV £pyoreimv dev SLOLOPPOONKOY ATADG Yl
Vo S1EVKOADVOLV TO YPNOTH OTNV EMIAVGOT TOV TPOPANUATOS. TTOXOG LG, KOTA TNV avanTuén
TOV EKTOISEVTIKOD AOYICUIKOD, MTOV VO EVOOUATOGOVHE G’ oVTO TOVG TOPAYOVTES EKEIVOVG
oL M épevva Exel deiEel OTL pmopovv vo dSIEVKOAHVOLV apevog TV enelepyacio g Evvolag
TOV UAKOLG KL APETEPOL T dtadikacio padnong pabnuatikov evvorwv. ‘Etol ntpooctabnoope
HE TNV SLOHOPPOOT QVTMV TOV EPYULEIDV VA EKUETAAALELOOVILE OVTOVE TOVG TOPAYOVTEG.
ITapdro mov cOuewva pe tov Piaget (1948), n owoddunon g emyepnolokng HETPMNONG
TPOHTOBETEL TNV KOTAVONOT TNG EVVOLOG TNG OLOTHPNONG, 1 £PEVLVO AUPIGPNTOVTOG QVTHY TV
amoym &xet oei&el OtL akdpo KL v o, TOdd 6V €XOVV OIKOSOUNGEL TO YN0 TG HETPNONG,
UTopoV vo, eKTELEGOVY dladikacieg PETpnong Héca o ovykekpyléves kataotdoelg (Miller,
1984, Hiebert, 1981, 1984, Clements et al., 1997). O Aettovpyikdg yopuKTpoS TG LETPNONG
TPocdlopiletar amd EMKOWOVIOKAG KOl PLOIIOTIKNG @UONG YOPAKTNPIOTIKE, TO OToio
EMUTPENOVY 0TO UIKPO TToudi va AGPet, aAAd Kot vo PETAODOEL TANPOPOPIEG GYETIKA UE TO
UKOG OVTIKEEVOV KOBMS Kot vo puBpicel Tig Tpdéelg Tov péca amd avtég TIg TANPOPOPIES.
H pétpnon pmopel va yivelr éva epyodeio oxéyng kol vo digvkoAvvel v emeEepyacio g
évvolog tov pnkovg (Miller, on.m.). H emaAnfevon oavtig g dmoyng amd mTponyovLeva
EPELVNTIKA OEOOUEVA VTTOYOPEVGE TV EVOMUATMOOT] GUYKEKPIUEVOV GTPATNYIKOV UETPNONG
EKTIUNONG TOV PNKOVG JOPOUMV, OTO EPYOAEID TOL AoYyioHKOV: dpeceg N EUUECEC,
TOGOTUKES T U-TOGOTIKES, VITOPAANOVTAG «KAVOVEC SPACTICH OV OMOPPEOLY OO GYALOTOL
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mov, NdN, €yovv owodopncel ta modld, Yopic iowg vo dTvmdVOVIOL PNTH, OTMG 1
avtotoiynon 1-1 | n apBpnTiky pétpnon KA.

Onwg vroompilovv gpeuyntéc mov acyoAlodvTal e TV avAmTLEn TG LabnUaTKnG oKEYNS
(Vergnaud 1994, Nunes 1997), n ypnon ovykekpiévov vikov pmopel va kabopicel to
YEWPIOUO TOV TPOPANUOTOS OO TO HaONTA Kot vo Tov emTpéyel vo eEokelwbel pe
S10d1Kaoio, TO AETOVPYIKA YOPOKTNPIOTIKE Kol TIG AOYIKEG OpYEC 7OV JETOLV OPEVOG
gpyareio KaBNpepvnig xpNong (. XGpoKas, oxedloypapaTo 1 TIVOKEG Kol AMOTEG OpYAvVmONG
TV dedoUEVOV) Kot apeTépov padnpotikng okéyng ([amavdpéov, vd ékdoon). ‘Etot, pmopet
vo  avomtOEEL  CUYKEKPLUEVEG  oTpaTNYIKEG, epapuoloviog MO yvootd oyfuote 1
EMEKTEIVOVTAG TO KOl VO, SLEVKOAVVOEL OV avARTLEN GLYKEKPEVOY HOONUOTIKOV apydV,
oxéoev 1 evvoldv. Kdto omd aut v TpoomTiKy, Ol GLUVONKEG 1| Ol TEPLOPICUOL TOV
TPoPANUATOV TOV AOYIGUIKOD VTOPAAALOVY GUYVA TNV EPUPLOYT TETOLOV GTPATIYIKOV, HEGH
oo TN XPNOT TOV SOPOPETIKMV EPYOLEIWV.

Onwg evpéwg vroompiletal, N KATOVONGCN TOV HOOMUOTIKOV EVVOLDV OTOITEL T1 UETAPOPA
TOVG OO TIG CLYKEKPIUEVEG AOYIKEC TPaelg oe ovuPolkd emimedo. O Vygotsky (1992)
vrooTAPIEE  OTL OKOMOL KoL TO 7odl Tng TPOSYOMKNG mMAKiog dwbéter  kovoTnTo
OVATOPACTAONG KOl OVTH SOTICTOVETAL LEGA AmO TN OXEGN TOV TALd100 UE TO o viol. Avth
N 1080 £XEL AGPAADS TOdAYMYIKEG TPOEKTAGELS, OL OTOIES LTOPOVV VO BPOVV EQUPUOYN OTIV
TpOWN oyoMkn nAio. H petapopd tov podnpotikdv evvoldv e oupPfoiid eminedo dev
onuaivel amapaitnTo Kot Hovo TV ¥pNon ¢ HabNUaTikng YAOGGOS (Tumikdg Habnpotikog
KOOKOG). Ymapyovv kot GAA0 GUUPOAKE GUGTALOTO 1 HECOH OVATUPAGTOCNG, TO OTOi0
pmopovv va ypnoyorombody, koping kot to petafatikd otddo mov To modi apyilet va
yepileton 10€eg kar oL povo avtikeipeva. ‘Eva péco avamapdotaong pnopei va yivel epyaieio
OKEYNG KOl EMKOWVOVIONG, UTOPEL v AEITOVPYNGEL MG YEQPLPO peTdfaong amd v Kabnuepivi
4TV YA®Goo otV padnpatikn, dtevkoAbvovtog ovt T petafaocn (Hughes, 1992).

Tao epyoreio TOV EVOOUATOGOUE GTO AOYIGHIKO, EMITPETOVING TNV EPAPLOYT SLUPOPETIKDOV
SodKao1mV PETPNONG TOL UNKOVG GUUPBGAAOVLY GTNV O1KOOOUNGN SLUPOPETIKAOV TOHTWV
avamopdctaong yio v e évvola. ‘Etot, divovv ) dvvatdtnto 610 Toudi vo dokipaletl Ko
v e@apuolel TV €vvold TOL PNKOVG, HECO O SLOPOPETIKEG KOATAGTAGELS, OMLIOVPYDVTOS
mOAVOV YEQUPEG OVTIOTOIYNONG CAAG Kot dladkacieg cOYKPIoNg HETaED TOV SlOPOPETIKMV
otpatyik®v. Eva tétolo epyodeio, eivar to «mapdBupo». Otav eivor evepyomompévo
KOOIKOTOLEL TIG EVTOAEG TOV XPNOTI| KOl TIG OVTIOTOLEG KIVIIGELS TOV OVTIKELWLEVOL OTNV 000vVT
TPOGPEPOVTOS L0 aptBUNTIKY avamapdotact Tov uikovg (PA. gwkova 2). Me avtd tov tpomo,
EVEPYOTOLOVTOG TO GYNLO TNG OPOUNTIKNG HETPNONG, WTOPEL va ¥eplotel To. dedopéva NG
idtag g Tpa&ng tov Kot va voloyicel teAkd to punkog. Moapddinia, éva Ghdo epyoleio, to
omoio pmopel 0 ¥pNoTG va emMAEEEL Yo VO, DTOAOYIGEL TO PNKOG oG Slodpopng, €ivar to
«omaotd pétpo» (PA. ewdva 1). Tpocapudletar oe gubeiec ko oe TEOAACUEVES YPOUUES
TPOGOEPOVTOG L0 YPOUUIKT KOl TOVTOYPOVO, OplOUNTIKY avOmopdcTOoT Yol TO KOG LLOG
Sdpopng, n omoia umopel vo cuykpifel pe v avtiotoyn ovomapdoTaoT) TOL PNKOVG HLOG
OAANG O100pOUNG ELUEGO 1) GLEGO KOL EVEPYOTOLMVTOG TOIKIAOVG «KAVOVEG dPAGS» OvAAoYQL
L€ TOVG TTEPLOPIGLOVG TNG KATAGTOOTG.

Awdikooisg eAéyyov

211G TEPITMOOELG AovOAGUEVOV ETIAOYDOV TOV YPNOTI, TO TPOYPULLD, CPOV ETICNUAVEL TO
TPOPANUE TOV KATELOVVEL OTNV EMAOY GLYKEKPIUEVOV €PYOAEIOV, TO OMOI0 EUPECWOS TOV
kaBodnyel mpog TV emilvon Tov TPOPANUOTOS. Xe OVTEG AOTOV TIS TEPMTMGCELS, Ol
OTPATNYIKES TOV TPOTEIVOVTOL EUUECHG Od TOL EPYOAELN TOV TPOYPAULOTOS, SLOUOPPOONKOY
£T01 MOTE VO, ATOTEAOVV L0 YEQPUPO LETAED TMV TPONYOVUEVOV YVDGEMY KOl OLTAOV TOV €ivar
£roua va katoktnoovy. ‘Etotl o AdBog ypnoomoteiton dnpovpyikd amd 1o tpdypoppa, LEGO
omd o Tpoomdhelo EVompUATmong g Weag TG «Covng eyyvtepng avantuéne» tov Vygotsky
(1985).



536 O1 Teyvoloyiec e Ilnpogopioc kor e Emikowvwvioc otny Exraidevon

EmumAéov, o1 Aertovpyieg OAwv tov devkoivvtikdv epyareiov otmpilovioar kvping oty
OMTIKY] ovOTPOPOdOTNCT, oL glvar cuviBmg To omoTélecpo TG TPAENG TOL YPNOTN.
Avtifeto, 0 AOYOG TIG MEPIGGOTEPEG POPESG EXEL OLEVKPWVIOTIKO YOPOKTAPO. Xe Alyec povo
TEPUTTMCELS, 1) AEKTIKN EMOTLAVOT] cLVOLALETAL [E TIC dpAoELg TOL ¥piotn N TV Pondntikdv
epyodreiov. Zopgpwva pe ™ Hatwell (1964), ot eicodveg givol omopaitnTeg yio TNV 0tKodoUnon
Tov y®pov. IIpdKerton Yo por doyn mov otnpileTor OAOKANPOTIKA 0T VO TG £VVOL0G TOL
y®pov. H ctoyeidong gukeideta yeopetpia, yio v omoio Ot YOPIKEG LETPNGELS ATOTEAOVV
Boowég €vvoleg, Bewpeitor ¢ TO TUAHO EKEIVO TOV HOOMUATIKOV, TOV CLVOEETOL LLE TOV
TPOYLOTIKO KOGHO TV CUYKEKPIUEVOV OVTIKEILEVAOV KOL TIG OPACELG TOV VTOKELEVMV TAVED
G’ aVTd, TOAD TEPLocdTEPO 0o OTL N Pacikr apOuntiky (Grize, 1964). ‘Etol dowdv 1 dueon
EMOPT TOL TOUSIOV LE TOV TPAYHOTIKO TEPPUALOV 1} L0l PAVTOGTIKY €1KOVO. TOV, TO Balel og
avTimopddeon pe Ta. TPomyovpeve GYNUOTO (0UTd Tov £xel MM Sounoet) Kot 1 omoia
GUUPAAAEL EV TEAEL GTIV OIKOJOUNGT] TOV YDPOL (XOPIKMV EVVOLDY — YEIPICUDV).

TMa mapddetypo, oy mepintmon oG AovOoouévng eKTinong Tov aeopd GTO PNKOG HLOG
Stadpopng, o TPOYPAL TPOTEIVEL oTOV YpNotn va {ntioet Ponbeta and tov «moviikd». Xe
OVTH TNV TEPITTOON, SLHAEYOVTOG O XPNOTNG TO avtioTotyo epyaieio (PA. ewcova 2) mapotnpei
TOV TOVTIKO VOl O10VDEL TAVTOYPOVA. LLE TO KIVOOUEVO aVTIKEILEVO (TO omoio kaBodnyel o 1010¢G),
Prue mpog PApo TGV OTN UTAPE TOV OTOVINCE®V, o vBvypouun Swdpoun idtov
peyéovg pe dapopeticd onueio Evapéng kot aeiéng. 'Etot, 1o moudi evepyomoidvtog To oy
™m¢ «avtotoiynong 1-1» umopei vo damictdost 6Tt yoo kGBe €va Pripa Tov KoHUEVOL
OVTIKEWWEVOD AVTIOTOLYEL €va B0l TOL TOVTIKOD KOl GUVETMG VO LETAPEPEL TO PNKOG TNG
TPOTNG SVOOUEVNG SLOOPOUNG ETAVED OTN UTAPO TOV AmAvVTAGEDV opilovtag cav TeMKo
onueio ekeivo oto omoio TepUdTIcE 0 TOVTIKOG. Me mapOpHOl0 TPOTO, GE KAmOW GAAQ
TPOPANUATA TOV TPOYPAUUATOS, OpO. Yo TOPASEIYHO, O 01000 KOG HETOTYNUATIGHOS dVO
tebloopévav ypouumv o€ ioteg (Le ) fondeta Tov «moviikovy, PA. ewova 1).

ZopmePAoHaTo.

To TPOYPOLLL TOL TEPTYPAWOLE KOL TOV 0010V avoAVoape TG PACIKES AgLToVpYiEg, Yo Vo
xpnoonomOei otnv téén yo T ddackaiio TG EVvolag Tov UKOLS, TPETEL va aloloynOel
KOl VO 0VOTTPOGOPHOGTEL GOUPOVE LE TIG OTATNOES TOV TPAYUATIKOV cuvOnkdv. H ypron
tov H/Y yw ) didackario ovthg TG YVOOTIKNG evotntag emiAéynke yati enétpene v
enekepyooio TG €Vvolog TOLG UAKOVG OE KOTOOTAGES Kivinong. Mével va tekunpimbei o
SLEVKOAVVTIKOG POLOG LTINS TNG cLVONKNG e epeuvnTikd dedopéva. Ta padnciokd oeéin g
XPNONG TOL GUYKEKPYEVOL EKTALOEVLTIKOD AOYIGHIKOD dtepguvnOniay mopdAinie pe v
€QAPUOYN GAL®V pobnolokdv Kataotdoenv xopic tov H/Y, og mtadid tov Nnmaymyeiov. Ta
dedopéva TG TG EPELVNTIKNG TTpooTbelng Ppiockovtar otn @domn TG enelepyociog Kot
MOTEVOVIE OTL TO. cvumepdopata mwov Ba wpokdyovv Bo emiTpéyovv TNV SOTOTOON
dounpévov mpotdoemv, TOG0 Yo THV OVOUOPO®CN Kol TNV ETEKTOCT] TOV EKTOIOELTIKOD
AOYIOUIKOV Kol 6€ GAAEG GVYYEVEIC LadnUaTiKéS Teployéc, 660 Kot Yo ToV TPOTO ¥PNoNG TOL
0T OYOMKN TAEN G GUVOLOCUO HE GAAEG dPOCTNPLOTNTEG TOV APOPOVV OTIC EVVOLEG TOL
UAKOLG, TNG amOGTACT G Kot TNG METpNone. Avtd onuaivel 6Tt pmopel vo dnpiovpyndei éva
oAoKANp@EVO, ToALdUVOLO pabnolokd TepPdAlov Yo T SBACKOAID OVTOV TOV EVVOLDV
GTN TPOCYOAIKT| KO TPAOTI GYOAKN NAKiaL.

INUEIDCELG

' H epyacio avt amotedei pépog tov epsvvntikod mpoypéupatos YIIEP210: «H enséepyacio evog Suvapikod
pobnoiokod mepPIALOVTOG Yol T S00CKOAID TPATOV HAONUATIKOV EVVOIDV GE MOS8 TPOCYOAKNG KAl TPATNG
oxohMkng mMukiogy, to omoio ypnuorodomdnke amnd T ITET pe ovv-ypnuorodoémon g «IIAnpogopikng
Teyvoyvaoioc»

2 HepBédrov mapadupraxic LOGO. Tnv avimtoén g epapuoyig avéraPe amokAeioticd 1 Mgr Ruzena Zimanova,
Department of Informatics Education, Faculty of Mathematics, Physics and Informatics, Comenius University in
Bratislava.
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*AndSoon tov dpov “régles d’action”, ypnotponoteital yio va amoddosL TV Evvola TPOSOPVAY SYNudTMY Sphong,
e mepropiopévn cuvnmg epférela EpapUoyNG.
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