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NMEPIAHYH

2y mopodoo epyocion ETLYEPEITOL ) KOTAOETH EUTEIPIOV, TPOPANUOTIOUDV KOl
TPOTATEWV CYETIKOV UE TNV gloaywyn Kl oclomoinon Logo-like mepifalioviog otn
O100KTIKY TPALN 1E OKOTO TNV AVAOEICH GHUOVTIK®Y TTOXWOV THS OYEOLOONS, avamTolHG,
EQPOPUOYNS KOl OCI0LOYNONG EKTOIOEDTIKMDV GEVOPIWY KOl JPATTHPLOTHTOV 0T0 TAAIOLO
¢ anoteleouatikhc évralng twv TIE oty Ipwtofibuia Exnaidsvon.

Q¢ omooTaYUO. TG UEYPL ONUEPO PIOUATIKIG EUTELPIOS TEIPOUATIONOD OLLOTOINONS
VTOAOYIOTIKDV KOl OIKTOOK®DYV TEPIPOALOVIWY 0T GYoMKN TN [e Kipla eotioon oto.
Logo-like mepiforiovta, mpoteivoviar didoxtikés mopeufaoelc oty Gsuatiy evotnro.
«EXéyyw  Kwou  mpoypoupotilwy tov O1aBguatikod eviaiov TAOLGIOV TPOYPOLILOTOS
omoVIDV TOV ANUOTIKOD GYOAEIOD UE YPHON TOV TPOYPOLUOTIOTIKOD TEPLPAALOVTOC
rolvpéowv Microworlds Pro.

AEEEIX KAEIAIA: Logo, Logo-like mepiforlov, Microworlds Pro, Anquotixo

EIZATQTH

Ymv mopeia petdfaocns tov oyoreiov oty Kowwvia g [IAnpogopiag kot v
npoondfelo avaBaduiong g SdakTikNnc-padnotokng dtadikaciog Kot ueteEEMENG ™G
TopadocIakNG TAENG O Lo KPUTIKN KOl OVOGTOYOOTIKY Kowotnte, uddnong, m
gloay@yn kot n aglomoinon tov Teyvoloyudv TTAnpoeopiog kot Exucowmviag (TTIE)
oTN oxoAKN TA&N omotelel Eva avolyTd, TOAVGUVOETO Kol ToAVTOPayovTIKO BEpa. Ot
TIE kolobvior vo AETOLPYNCOLY MG KOTOADTNG-OYMUO Yo T HETGAAaEN TG
OYOMKNG TAENG o€ TOTO dNUOKPOTIONG, OMNUIOLPYING, ETUKOWVMVING KOl GLVEPYAGING, OF
tomo {mNg kot yapdg 6mov 1 avaliTnon, N TPOoGEYYIoT Kol 1] KATAKTNOoT TG Yvdong o
€YEL TPOCOTIKO VONULA TOGO Yl TO LobNT OGO Kot Y10 TOV EKTOLSEVTIKO.

Ot TTIE kou wwitepa ta Logo-like mepiBdiiovta propodv va a&tomomBodv yio
oyedloomn Kot TV avATTLEN VTOAOYICTIK®V EPYUAEI®V, TOL OTOl0 TPOCPEPOVY GTOVG
pofntéc ) duvoardémnTo EKEPOCoNS KU 0EOTOMNONG TOV  OKEYEMV, WOe®V KoL
dwctnoedv tovg ko vmootnpifovv TN dladKAGIo 0KOAOUNGNG NG YVAONG
SOUOPPOVOVTOG TAOVGLY GE  EVKOIPIEG  TPOPANUOTIGHOD  KOL  TEPULOTIGHOD
nepariovto pabnong (I'Aélov, 2002, Noss, 1995, diSessa, 1995, Hoyles, 1992,
Papert, 1991).
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OEQPHTIKO IMTAAIZIO

H a&omoinon Logo-like mepidiiovtog 6mov 0/M eKmodenTikdc Kot ot pobntég
KOAOUVTOL VO GUVEPYAGTOVUV GE VO GUVEKTIKO OAAA KOl OvOIKTO 10TO vmobécemv,
OVTIKELEVOV KOl OYECE®V OV T OETOVV, €EEPELVAOVTOS TOAMATALG EVAALOUKTUIKES
SUVOTOTNTEG KoL TPOCEYYIOELS, amattel TV VIOOETNON O JPOPETIKNG KOVOTOUAG,
EMOIKOSOUNTIOTIKNG VooTpomiag Kot otdons. H ypfion tov vroloyloTikdy epyaisiav,
®¢C epyoleiov okéyng, GLUVTEAEL GTO VO OLKOOOUNGOLY Ol HOONTEC OTOUIKG KOt
KOW®VIKQ TN YV®OT], G€ KOTAOTAGELS OV OVTH €Vl AEITOVPYIKN KOl OKOTIUN, EVED
TOPAAANAO. AVOTTTOCOOVY TN LETAYVMOGTIKT TOVG GUVEIONOT).

H oyediaon, avamntoén ki €QapUoyn TOV  EKTOIOEVTIKOV OeVOpioV Kol
dpacmmpotitev aflonoidvtog Logo-like mepifddiov otnpilovtar oe éva miaicio
YEVIKOV TOS0Y@YIKOY OpYDV TOV OTOTEAODV T CLVICTOUEVI] TV OVIIAWEDY TTOV
avartoyOnkav ta tedevtaio xpdvio 6To TEGIO TOV YVOOTIKMV Kol KOWMVIKOYVOCTIKOV
Beplodv e Péon To KOWOVIKO ETOIKOIOUNTIKO LOVTELO.

Q¢ Packoi aEoves yia ) oxedlact EKTOOEVLTIKOV GEVAPI®V KOl SPASTNPLOTHTOV
npoteivovtal:  dounomn diepsvvntikdy poiwv (Papert, 1991, Soloway, 1990, diSessa,
1997), n vroompi&n Sodikacidv evepyntikng ddunong g yvoong (Piaget, 1979,
Papert, 1991), n avamtvén mAOLGLOV €vvOlOAOYIKOD diktvov, M alomoinon TV
TPONYOVUEVDV YVACEDV, EUTEPIOV-PLopdtov Kot dtuctnceav Tov podntodv (diSessa,
1995, Vergnaud, 1987), n aviantuén véov podov padntov—-oackaiov (Hoyles, 1995,
Kowmydg, 1995), n dopopemon cuvepyatikdv nepiforrioviav pddnong (diSessa, 1995,
Vergnaud, 1987), kot téLhog, 1 dtofeplatikn Tpoceyyion.

XAPAKTHPIETIKA MAGHZXIAKOY IMEPIBAAAONTOX

0 polog Ty pobnTidy

Ot poOntég oto mhaicto tov padnroTog [Tpémet €dd va yivel GLVORTIKY| AVAPOPA
o010 pdfnpo oto omoio AvVOEEPOVTOL Ol GLYYPOEPEIS, TO YOPOKTNPIOTIKE TOVL KTA]
KoAOUVTOL VO, OpacTnplomoBoiy 6g pKpEG Opddeg Tav 2-3 HEADV yia. TV EKTOVION
opodikng ovvletikng epyaciog. Kotd tn didpkewa ¢ epyasiog tovg GLAAEyouv,
enekepyalovral, ovaAbovv, GLYKPIvOLV, avomoplotovy  (GUUBOMKA,  YPAPIKA,
EIKOVIKE), YEVIKEDOLY, EPUNVEDOVY SEJOUEVA VIOBETAOVTOC o TOIKIAIL GTPATYIKOV
emilvong mpofAnpatov amd TNV OmAN JOKl Kot TAGv HEYPL TOV To cvvbeto
OQALPETIKO GLALOYIGHO €V ©BOVVTIOL GE CLVEYN AVTOTOPOTIPNOT KOl OVOGTOYOUCHO.
E&owetdvovtar pe a&loonpeimt eukoAio Kot GVEST GTO VIOAOYIOTIKO TEPIPAALOV Kot
OVOTTOGGOLV YPNYOPO TG OMOLTOVUEVEG OEELOTNTEG VIO TO YXEPIOUO TOV EPYOAEI®V.
Avtanokpivovion pe evBovsiacpd oe véa gpyaieia kKo yapaxtpifovrar and avénpéva
Kivntpa v pabnon, aelep®vVoLY mEPIEGOTEPO YPOVO, TPooTdfeln Kot TPOsoyN OF
oUYKpoN pHe TNV Tapadootaky] Téén. Avarappdvovv mpwtofoviies, akoilovBoldv
SLOPOPETIKEG e TPOOCOTIKO VoMU S1adpopéc Kot Katevbovouy udvot tovg ™ pabnon
TOVG Ywpic vo yperaloviol T cvveyn kabodnynon kat emPePainon tov S0oKAAOV.
Avamtdooouy vynio Pabud cuveldntotnTag, OLTOEKTIUNGONG, VITELOBVVOTNTOG Kot
oefacpod 6To SPOPETIKO, KOl KOAALEPYOUV Oe&10TNTEG EKPPOOTG, CLVEPYAGING Kl
emkowvaviag. Efoweidvovior pe TG O001KaGIEG TEWPAUOTIGHOD,  JAUTOTWOONG
voBécemv Kol EAEYYOVL LTV, OOKIUNG Kot AdBovg, KoBMG Kol GLUEIAIDOTG,
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amod0YNG, OMOMOWIKOTOINONG Kol ekpetdAdevong tov  AdBovc. Katd v
oAAnAenidpaon pe Ta TOPEYOUEVO VTOAOYICTIKE £pYOAElD avadDOVTOL KOl ETIADOVTOL
YVOOTIKEG  OOLUQ®VIEG, OOHOVVTIOL VEON YVOOTIKA GCYNUOTO EVE  TOpIAANAQ
KoAMepyovuvtal  HeTOyvOOoTIKEG Oe&otntes. [Ba  ouvictovsa T Pipioypagikn
TEKUNPIOOT, E6TM Kot EMAEKTIKA GE EVOEIKTIKO EMIMEDO, TOV TAPUTAVO |

Svyvotata  eugavifovtar  €viova  mpoPANuate  cuVEPYAGing, KAMUOKOOUEVE
EVTAGEIC OTN QAOT EMAOYNAG TOV HEADV TV opddmv, pREES PIMKOV decUdV HeETAED
TOV UEADV TNG OUAdOC Kol SGomacns avtng, ovamtuén VEmV QIMKOV deoUdY Kot
QITAROTO avacVVOESG TOV ORAd®Y. ATottovvtal AETTOl YEIPIGHOl €K UEPOVG TOV
dookdlov mpokeEVoy vo, pdbovy otadlokd Tdg vo akodv, va exepalovtal, vo
oLVOTOPUcifovy, vo cuvepYalovTal, Vo avoAOUBEVOVY TO TIUNIO TOV ETIAOYOV TOVG.

O p0J.0g TOV EKTALOEVTIKOD

O exmoudevtikdg, mapaymyods, oknvobEétng Kol TPOTOY®OVIGTHS 0 10106 o o
TPOCMTIKY KPLTIKN €vepyd €pevva dpdomng, kaAeitar va viofetiost to poio Tov
S1evKoAVVTH, GUUPOVAOL TOLBAYMYOD KOl GUVEPELVITI LECH OTY| OOUKTIKN-ILabNGLoK
dwdkooio kot mpa&n. Ileplopiler v kabodnyntiky TOL TAGTH, EMKOVPEL Kot
evBappovel Tig mpoomdbeleg TV UaONTOV, TOVG TOPOTPOVEL GE GVTEVEPYELD, KOL
TEWPOUOTIOUO  KOAMEPYDVTOG — Oe&l0TNTEG  OVAKOAVTTIKNG-OEPEVVITIKNG Ko
ouvepyatikng nabnong. E&elicoetan otadiakd amd Stapecorapntn oe GLUVIIAUOPPOTH
KOWVOTOLUKOV TOPEPPACEDV Kol OVOOEIKVOETOL MG O KOTOADTNG mov divel KOpog M
aKVp@VEL TNV TPooTIfENEV ddakTik)-podnolakn a&io tov TIIE.

Avomtdiooel TV KOvOTNTO OpYOvVEOOoTG OpPaCTNPOTAT®Y KOl AEITOLPYEL ®C
gpevvntng: o) avoyvopilel To mpoPAnua, ) oxedialer pébodo épevvag, y) opilel to
PO Kot evtomilel epmTiHaTo ovalnTnong, 0) OpYOVAVEL PACELS dPUCTNPLOTITAG
Aappavovtag vToyn TIG AVAYKES, TO EVOLLPEPOVTA, TIG OVOLOVEG KOl TNV TPATEPN
yvoon tov podntov, €) cvAiéyel, agloloyel, enefepydletar dedopéva kol evprpaTa,
kat ) avantucoel daKTiKO VAKO, HeBOS0VE KoL GTPATIYIKES. TNV TPOETOLAGIO TOV
TAGVOL dpooTtnplotnTag TPoPAénel moAAATALG evailakTikég dodpoués. Emonpaiveto
OTL 1 amovoia Ayyxovg KAALVYNG TG VANG S1EVPVVEL TO. TEPIODPLO TEPAUATICUOV.

H ypfion ovvodevtikdv @OM@v egpyaciog ovuPdrier Oetikd wvpiong otnv
nepintoon kabodnyoduevng avakdioyne. To opbdg dwpbpopévo @OAAO epyaciog
emPondd omv eotioon TG TPOGOYNG O EMAEYUEVA OMUEN, OTOV EVIOMIGUO TOV
A0OOV/TOpOvONCEMV/ECOUALEVOV  OVIIMYEDY KOl TOV 130itepOv  LoONCLoK®OV
AVOYK®OV, KOOMG Kol 0TV KOAMEPYELD OVOGTOYXOCHOD KOl LETAYVOSTIK®V de&l0THTOV,
eved kaBodnyel kot a&loroyel duvapikd tn dwoktikn mopeia. O KOKAOG GYedAGHOD,
dnpovpylag, €Qopproyns, oSloAdYNoNG Kot OvASIOHOPE®MONS TOv GOAAOL gpyaciog
amoterel ypovoPopa kot vepyoBodpa draditkacio kot Kupimg Yo o AdY0o avtd, cuvifmg
amoLGlalel amd TNV KAOUEPIVI] TPUKTIKY.

H Swoyeipion g 14ENG 610 £PYAOTAPLO VIOAOYIGTAV, O KOTOAANAOG KOTAUEPIOUOG
TV podntdv oe opddeg kol M opydvmon Tov ouddmv amoltel BaciKEG YVMOGELS
yoyoloyiog opddwv. O mpdyuatt avénuévog 60pvfog 610 €pyacTiPlo, 1 SLACTOCT TG
TPOGOYNG TOV EKTOIOEVTIKOD OTIG OPOPETIKEG OUAOES Kal 1 adLVOLio odtGAEwTTNG
TapaKoAoVONoNG ¢ mopeiog KAOE Opuddag Kot GuYVE U1 AEITOVPYIKOV TapepPicemv
TPOKOAOVV cLYVE cuvausOnuata SvoEopiag, EVIACELS, OKOUA KOl TAGES TOPAITNONG.



272 2° YNEAPIO XTH XYPO — TITE XTHN EKITAIAEYZH

C1UEIDOVETOL OKOUO, OTL OTO GYOAMKO EPYACTHPLO TAPOVSLALETOL £VTOVO TO TPOPAN L
™G TEYVIKNG VIOGTHPIENG, TNG CLVTHPNONG Kot OvVAPABIIoNG TOV UNYOVIHLAT®V Kot TOV
OKTVLOL Kot EAAElYEL EEEIOIKEVEVOD TEYVIKOV, O EKTALOEVTIKOG KaAgital va mailel To
pPOLO TOL TEYVIKOL YWPIG TNV KOTAAANAN eKmaidevomn Kot ovyvotato yopig v
ATOLTOVLEVT] VO YVAOPLOT Yol TV TPOSTAdeLd Tov KaTaPaAAEL.

IIpokeiévon o ekmotdeLTIKOC Vo EVTAEEL Kat Vo, 0EIOTOOEL ATTOTEAEGUATIKG TIC
TIIE oty kabnuepvi] oXOMKN TPOKTIKY, OTOITEITOL HOKPAS SIGPKEWNG, LT EVTATIKN
EMUOPO®OTN [yloTi Ol un evToTIKN EmMPUOpe®on;] kot da Biov evnuépmon, Kol ek
HEPOVG TOL TPOCMOTIKY OEGLEVGT), KOTAOEST YUY, ONUOVTIIKT OlvoNTIKY OAAG Kol
OLKOVOWIKT €MEVOLON eV TPOUTODETEL AVETTLYHEVT] GLVOLGONUATIKY) VONUOGLVY,
gvouvvaictnomn, evpd  mvedpo,  JlEPELYNTIKY KL OVOOTOXOOTIKY  dudbeom,
OLTOTOPUTPNON, YVOON Kol gumepio, avtoyn o€ ovafoArés, LOTOIDOEL; Kot
amoyontevoels. Ilpokettar Yoo o otéppovr, Opopen oAld SvoPatn  mopeio
QVTOYVOGING, TAOVGLO GE GUYKIVIGELS, YOPES KoL AVTEG, EKTANEELS, AUEITOANVTEVCELG,
dokpég wor  AdOn, povoykés meputhovioels, eykAoPiopodc oe  AaPupivBoug,
EMAVAGTPOPES, GLVEXEIS avabBempnOELS, ETAVOTOTODETGEL KOl ETOVOTPOGIOPIGLLOVG.

XAPAKTHPIXTIKA YITIOAOT'IETIKOY MEPIBAAAONTOX

To eknadevtiko Aoyioutké Microworlds Pro tng kavaodikng totpeiog LCSI (Logo
Computers Systems Inc. http://www.lcsi.ca/) amotedel €va 1oyvPO, €VEMKTO KOl
TAOVC10 TPOYPOUUUATIOTIKO TOAVUESIKO TTEPIPAALOV.

To Microworlds Pro cuviotd epyaieio cuyypoaeng Kot meptBAALOV EQOPLOYNG Yo
v avantuén, dwyeipon kot diepedvnon Mikpdkoouwv, givat ovorytd AoyIGUIKO, TO
omoio dwbétel ¢ YAdooa mpoypappaticpod T yvootr) Logo ko éxet oyediaotel
COLOOVO LLE TIG TASOYMYIKES avTIANYELS Tov Seymour Papert, epnvevot g Logo kot
ovvepydtn tov Jean Piaget. Katd v a&omoinorn tov Mikpdkoouwv, eE€10tKevIEVOY
gpapuoydv, oty ThEn mapéyetar 1 SvvatdTNTO  TOAAOTADV  EVOAAAKTIKOV
TPOCEYYICEWV ~ GTOV  EKMOIOEVTIKO  €VA  TPOCOEPOVTOL  TAOVGIEG  EVKOLPIEG
TEWPOLOTIGHOD, OOKLUNG Kol AGOoVG, avatpo@odoTnoNG Kol O1KOSOUN NG TOV YVOCEDY
o1ov¢ podnTtég. O MiKpOKOGUOG OTOTELEL LU0 VTOAOYIGTIKY EQPAPLOYT TOV VITOGTHPILEL
£val EKTOUOEVTIKO GEVAPLO G TANIG10 EKTTOLdELTIKGV dpactnplotntev (Hoyles, 1995).

Inpovtikd Oetikd yapaktnpiotikd tov Microworlds Pro amotedovv:

a. H duvatomrta ecoywyng, olayeiplong kot ene&epyaciog MOKIA®Y HOPOOV
TApoPopiag OnmG Keipevo, MY0G, €KOVES, Hovolkn, video) dapopedvovy Eva
TAOV010, QIAIKO KOl €0YPNOTO TOAVHESIKO TePPAAlOV, KATOAANAO Yo avamTuén
OUVOETIKOV €pYOoIOV KOl TOPOLCIACEDV XWOPIC VO OTOLTEITAL 1] VOO YADGGOS KOt
TEYVIKOV TPOYPUULOTIGHLOV.

B. H gukoAio gi00ymyng oTov TPOypapHoTIoHd Kot oTadtakng egotkeimong pe
YAOOGO Tpoypappatiopod Logo mov emtpénet T dnpovpyio (Kp®V EQAPLOYDV.

v. H dvvatotnta dnuiovpyiog totoceridmv (og tpotvma HTML) kot mapovcioong
oLVOETIKOVY d100PACTIKAOV EPYACIDY 6TO O105IKTLO.

To Microworlds Pro g mpoypappotioticd nepipdiiov euvoei 1660 TV EOKOAN
Kol Yp1yopn €KUEONGCT OTOWYEIDOOVE TPOYPUUUOTICHOD Yol opYapiovg 060 Kot TNV
EKUAOMON TEYVIKOV TPOYPAULOTIGHOD VYNAOD emmédov kot v eufdbvven otov
TPOYPUULOTIOUO Yoo Tpoy@pnuévoug. A&ilel vo emonpoviel to Aoylopikd oev €xet
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kaBohov vymAég amortnoglg ovotyuoatog [Windows 95 1 embpevn  €kdoon,
enekepyootg Pentium, 16 MB RAM, povada CD ROM, pvBuicelg 086vng "moAld
ypopata" (16 bits), avédivon 006vng 800 x 600], ctoryeio Wwitepa Beticd KL guvoikd
v T d1ddoon Kot evpeia ¥pNoT Tov.

Inueidvetoar 0tL otnv Exmoudevtikr TToAn tov YREII® (http://www.e-yliko.gr/)
kabmg Ko oto oyetd otdtomo (http:/www.microworlds.com/library/index.html) tng
LCSI ot exmaidevtikoi €govv tn dvvatdmra vo avalntioovy, vo gviomicovy, Vo
aAniemidpdoovy, vo katefdcovy ekmotdevTikd VAKO oyeTikd pe to Microworlds Pro
(6mwg evdapépovta appa, dpacTNPLOTNTEG Kol VAL, EPYACING OPAGTNPIOTHTOV) KOl
VOl TO TPOTOTOMGOVY GUUPOVA LE TIG OIKEG TOV AVAYKEG.

EKITATAEYTIKO XENAPIO: TO XHMA THX EIPHNHX

KENTPIKOX AZONAX

To oevdplo «To Enqpa g Eipnivney €xet og avtikeipevo depedhvnong to oo e
Epnvng, 0nmg dAlmaote dnAmvel o Tithog Tov. AmoteAet £va dobepaticd ceviplo 6Tov
dtaovvdéoviar otoyeio TV padnpatikdy, g aonNTiKng ayoyns, kabmdg Kot g
KOW®VIKNG Kot mwoMTikNg aymyng oaéomowdvtag Logo-like mepifdrdov. To oevapilo
avtd Kol ot dpactnpotnreg oyedldotkay ywo v A” - E’- Et7 Anuotikod pe
duvatdtnto enékraong yo tnv A" T'vpvaciov.

10 MAOICI0 TOV JPOCTNPLOTHTOV TOL GEVOPIOV EMXEIPEITOL 1) dlEPEVVION TMOV
WB10TATOV TOL KVKAOL Kol TV TOEmv kabdg kot 1 egokeimon Tov pabntov pe Tig
£VVOLEG TPOGOVOTOAIGIOV, TNG YOVIG, TNG 0TOCTACNGS, TNG KAILOKAG.

O1 dpactnplotteg Tov oevapiov eEeMocovtal 6€ TEGTEPLS JIAKPLTEG PACELG:

A’ ®don: Kotaokeon kokAmv [e xprion eviordv 1/kat dtodikacidv Logo.

B’ ®don: Koartaokevn tov onquotog g Eipnvng pe ypnon eviodov 1/koi
dwdkaoidv Logo.

I'" ®don: Katackevn tov onpatog e Eipnvng pe yprion vrepdradikacidv Logo.

A’ ©don: Exnévnon-Ilapovoiaon cvvletikng epyaciog.

Avdloyo pe v TN Kol TO €minedo TV LOONTOV TPOYMPOVUE OTI GTAOLNKT|
ELCOYOYN TG €VVOlaG TNG HETUPANTAG Kot TN XPNON TOPOUETPIKAOY SL0SIKAGIDV Kot
TOPAUETPIKOV VITEPdadikacidv Logo. Tty mepintwon avtn 1 npdt™), dedTEPN KO
Tpitn @AoTm 1TNg Olepedvnong CLUTANP@OVOVTOL OVTioTOlX0 HE TG @doels: Al)
Koataokeun kokdov pe xpnon mopapetpikov dadikactdv Logo, B1") Katackevr tov
onpatog g Eyprivng pe yprion mopapetpikadv dadikoaoidv Logo, kot I'17) Katackevn
oV onpatog ¢ Eipnvng pe xpron topopetpikdv vrepdlodikacidv Logo.

Ymv A" Anpotikod 1 KOTOGKELT TOV KVKAOL Kol TOL onpatog tng Eprnvmg
OAOKANPOVETOL e YPNOT OTADV EVIOADV KOl TNG EVIOANG EMOVOANYNG YOPIS va
TpoYmpovLe otov opopd Sadikacudy Logo mopd povo oty mepintmon EUmElpmv
pofntov.

Ymv E° Anpotikod yio TNV KOTOOKELT KOKAMV TPOYMPOVUE GTOV OPIGUO
dwdkooidv Logo kot yioo v Kataokevr Tov ofuotog tg Eipnivng otov opiouo
vrepdladikactdv Logo.

Ymv ZtT AnpoTiKoV Yo TNV KOTOOKELN] KOKA®V TPOY®POVUE GTOV OPIGHO
TOPAUETPIKOV Stodikaotdv Logo kot yio TNV KOTOOKELY TOL oNpatog TS Eiprvng
GTOV OPIoUO TOPAUETPIKAOV VTTEPSLOdIKOGIDY Logo.
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H extipdpevn ddpkeie g dpactnpldmrog ovtiotolyel cvvolkd oe 6 - 10
OOOKTIKEG DPEG KAl TPOTEIVETOL 1] TAPOKATO Katavoun opav: Atdpkeia A" ddong: 1 -
2 dwdaktikég mpeg, Adpkela B” @dong: 1 - 2 ddaxtikég dpeg, Avdpkewa I'” Pdong: 2 -
3 dudakTikég dpec, Adpkeia A" Ddong: 2 - 3 SdaKTIKES DPEC.

Emonpaiveror 611 | emthoyn tov SpacTnpOTHT®V, 0l GUYKEKPILEVOL SOAKTIKOL -
pabnolakoli  otdYOL  TOV  SPACTNPIOTNT®Y, O  TEAIKOG  OYEOIOHOG, O
YPOVOTPOYPAULOTICUOG KabMG Kot 1 mopeio didackariog kabopiloval avaioyo pe To
EMIMES0 TOV YVAOOCEMY Kol TPOTEPOV EUMEPIOV TOV pHodNTOV KoODG Kot To
EVOLOPEPOVTA TOVC.

YXTOXOOEXIA

Ot pafntég, eumAekOUEVOL OTO GEVAPLO KOl TIS OpuoTnploTnTeg He a&lomoinon
Logo-like mepiBariovtog Kalovvrot:

A. Hardaywyixoi atoyor

¢ Noa datvrdoovy vtoBésels, va TEPIUATIOTOVVY, Vo eAéyEovy TV opBdTTa
TV VToBEGEDY TOVS, Va eEAYOVY GUUTEPAGLLOTO KOl VO TPOPOVV GE EpUNVEID QVTMV.

e Noa a&lomoieovy Tig VIdpPYoVeES S1cHNGELS TOVC.

o No KOAMEPYNOOVV TI GLOTNUIKT TOVG CKEYT TOV GuvicTatol og eE0IKEION
HE TN 01001KaGi0 avAAVoNG TOL TPOPANUATOS GTA EMUEPOVS GVGTAUTIKA TOV,
OVTILETOTIONG KOOEVOS EgYmPLoTa Ko GVVOESTG LG OAOKANp®UEVT|G ADOTG.

e Noa e&owkelwBovv pe Ty avanTuén oTpaTyIKOV eniAvong TpoPfAnLaToC.

e No avalntioouvy Kol Vo aVTILETOTICoVY TOV TPOPANUATIGHO OeTikd Kot
HeBOdIKA KOl VO KOTOTOVIKOTOM GOV TNV €vvola Tov AdBovg (Papert, 1991, diSessa,
1995).

e Noa dNpovpycovY TPMOTOTLNES KATACKEVES TPOCSHOTIKOV VO LLOTOG.

o Noa KoAlepynoovv 4e£10tnTes £KEPAoNS (TPOPOPIKOV Kot YPOrToy AGYOoV,
KOAMTEYVIKNG, «YADCOAG TOV GOUATOSH Kat emtkowvaviag (Vergnaud, 1987).

e No ovvepyaosTovy HeTa&d Tovug Yo TNV eMiteLErn Koo 6TdHYOoL
OVOTTOGGOVTOG TTPOCMTIKY Kol GLAAOYIKT €00VVN WG LEAT LaG OpAdag.

B. I'svikoi o19axtikoi — palnoiaxoi croyor

o. 2toyor we¢ mpog to. Mabnuotixd,

e Noa datvadoovy podnpaticég vVTobEcels, va TeEPAUTIGTOOV, Vo eEAEYEoVY
v opBOTNTA TV VITOBEGEDY TOVGS, Vo €EAYOVV CUUTEPAGLLOTO KOl VO TPOPOVV GE
epuUNveia aVTOV.

e No SlopHOpPOCOVY GTPATIYIKES Y10, TV OVTILETOTION KOl ETIAVOT
pLoOnuatikdv TpofAnudtoy.

e No amocaenvicovv Pacikés £VVOIEG TPOCUVATOAGLLOV, YEMUETPIKMV
oYMUATOV, LeTAPOANG LEYEODV, avaloYLDV, KAILOKOS.

e Noa avakaidyovy kavoveg oty Ttpdén (theorems in action).

e Noa dwakpivovv coppetaoréc, avarloyikég 1 un oxéoelg peta&d peyedmv Kot
TUNUATOV TOV KOTACKEVDV.

o Noa mpoceyyicovy TV £vvola NG LETOPANTAG KAl TNG TOPAUETPOTOINOTG.

B. Zroyor wg mpog v I npopopikn
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o Noa avantoéovv Boaotkég de&l0TNTEG XPNONG NAEKTPOVIKOD VITOAOYIOTH,
S1EPELYNTIKOD LOYIGHIKOD KOt BOCIKMV EPAPLOYDV YPUPEIOL.

e Na eooyBodv otadokd otov Tpoypapupatiopd, va egotkelmwboiv pe faoctés
£VVOLEG TPOYPALLLOTIGHLOD, VO KATOVOOUY KOl VO GLYYPAPOVY amAd TPOYpEaLLOTO
Logo.

o No HeTa@éPOvV SSOUEVO OO L0 VTTOALOYLOTIKY EQUPLLOYN GE GAAT.

e Noa amoktnoovy de&1dtnteg doyeipiong opyeicov.

e Noa e&oikelwBovv pe TOALATAODS TPOTOVS AVOTAPAOTACTG TMV SESOUEVOV
(cvuPoAikn, ypoiki, EKOVIKT).

y. 2Toyo1 w¢ mpog v Aiobnuikny Aywyn

o Noa KoAAepynoovy 6e£10TNTES KAAMTEYVIKNG EKPPUCTG.

e No dNpovpyNGoVY TPMOTOTLNEG KATACKEVEG TPOCSHOTIKOV EVOLAPEPOVTOG KO
VONLLOTOC.

I. Eidixoi Aidaxtikoi - paOnoiloxoi 6téyor

a. Xtoy01 ¢ mpog o, Mabnpatikd

o No S1EpEVVHGOLV TIC YEMUETPIKEG 1O10TNTES TOV TOEMV KO TOV KOKAMV,

e Na &&dyovv Kot vo, S10TVTMGOVY GUUTEPACLOTO CYETIKG, LE TIC YEMUETPIKEG
1010TNTEG TOV TOEMV KoLl TOV KOKA®V.

B. Ztoyot w¢ mpog v Kowwvikr kot IToltiky Ayoyn

e No S10pHopPOCOVLY PIAEIPNVIKT] GLVEIONGT.

¢ Noa dpactnplomoinfovv GToV oydva Y10, ETKPATNOT TNG TAYKOGUING EPNVIG.

MPOTEINOMENH AIAAKTIKH IMPOXEITIXH

A’ Dadon: Karaokevnj kbkiwv (mpoteivetar n oradoyiky e&Eéén twv dvo
TPOGCEYYIGEWY YWPIS Vo OcPEITAL TPOATOAITOVUEVI] 1] TTPAOTH TPOGEYYICH)

o) A10100nTIKN TPOCEYYIoN TV YEMUETPIKADV TYNUATMOV

Ot poOntég yopifovtor oe 800 N mepiocdtepeg opddes. H taEn pmopel va Pyet
OTNV VAN TOV GYOAEIOV OV O XMPOG TOL EPYOOTNPIOL gival WIKPOS, KL av QUGIKE O
Kapdg 10 emTpénel, | akopo vo petofel og GAAN dwwbéoun gvupdywpn aibovoa. Ot
opadeg karovvtat vo. {oypapicovy KOKAOVE e KIL®AIo 6To dGmedo TG 0VANG 1 o€
YOPTOVIDL 6TO TATOUO. XTn cLVEXEW KAOe opdda e&nyel omnv GAAN TG £QTioEE TO
o610 g Kot akoAovbel culitnon oyetikd pe TIc 1W10TNTEG TV KOKAWV. Evag
pabntgc-eferovimg kaeitar va maigel 1o poro TG xeA®VOG £6GPOVS Kol KoBodnyeital
oo TO TOLOLE GTHV TEPIUETPO TOV KOKAOL LE YPNON TOV YVOCT®V eVIoA®v TG Logo.
Emonpaivetor 611, 100 moudid  moapovcstdfovv  younAov  emmédov  deEl0TnTEg
TPOGAVOTOACHOV, UTEPOEVOVLV TO aplotepd pe to defud, to péyebog g ywviog
GTPOPNG Kot TOL PNHLATOC.

Kotomy ot podntég karovvrar va {oypapicovv kOKAOVS SopopeTIKOV peyedmdv
GTO OMUEWMUATAPIO TOVC.

B)Yroloyiotikn mpooéyyion

KdBe opddo pobntov koAeitol vo KOTOOKEVAGEL GTO VTOAOYIOTIKO TePIPUAiov
¢ Logo éva xdxho tuyaiov peyébove. Ot opddeg culnTtodv Yio TOV TPOTO KOTOOKELNG
KOKAOV ®¢ KAEIGTNG TOAY®VIKNG YPOUUNAG Kot EVTOTILOVTOL Ol 1O1OTNTEG TOV KOKAMV.
Kotomy kododviol vo KoTUoKEVAGOUV KOKAOLG SPOpeTik@Y peyebdv kot va
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Tapatnpnoovy Tt oAAGlel kdBe Qopd e TG EVTOAEC mOv divouv ot yeAdva. O
ddoKolog KOTG TNV Kpion TOL UMOPEl VO TPOTEIVEL GTOVG MAONTEG EVOEIKTIKEG
dwadikacieg evod gyeipet Oépato TPofANUATIGHOD YOP® .. O TO TOTE/MMG OALALOVY
oL Yovieg oTpoeng g yeldvag. Téhog, {NTape vo GLOYETICOVV TA EVPNUATE TOVG KOt
Vo S TUIDOCOVY GUUTEPAGLLOTO Y10l TV KATAGKELT TOV KUKA®V.

Avdivon paOnuoTikiis-mpoypappuoTIGTIKIS TPOCEYYIGHS KATACKEVHS KUKAOD
Kot toéwy

H yeAdva mpoxepévon va oyedidoet KapmdAieg cuvovalet petakivion Kot 6Tpoen,
dMAadn Tpoywpd UTPooTd Kot pion otabepn HiKpN omdoTacn -TO Pripa G-, £mELTO
otpifel kotd pio otobepn pikpn yovie kot emovolapPdvel TOAAEC QOPEC TO
oLVOVAGHO petakivnong kot otpodng. Otav 1 xehdvo otpagel katd 360 poipeg, o
oxedaoTel Evag TANPNG KOKAOG.

A. ATIAEX ATAAIKAXIEZ B. [TAPAMETPIKEZ I'. TAPAMETPIKH
ATAAIKAZIEXZ YTIIEPATAAIKAXIA
v koKho 1
emavalape 360 [umpoota 1 Yo KOKAOP :Brjpe Y KOk oo :oKTiva
de&ua 1] emavilafe 36 [umpootd KOKAOB 2 * 7 * :axtiva / 36
T€M0G Prina de&a 10] T€h0g
TENOG
Yo KOKA02 Y10l TETAPTOKVKALOO, :0KTIVOL
emavalape 180 [unpootd 1 Y10 TETOPTOKVKALO <R pa tetaptokOKiio 2 * T * axrtiva / 36
dekua 2] emavilape 9 [punpootd Ppe | téhog
TENOG aplotepd 10]
T€M0G
Y k0K 010
emavolafe 36 [unpootd 10 v T0&0 :Pripa :poipeg
de&ia 10] emavalafe :poipeg/ 10
TENOG [umpootd :Prpa oprotepd 10]
TENOG

Ilivaxag 1: Evieixtikég dradikaoies kai vrmepoiadikooies Logo yia katookevn KOKAwY
kot tolwv: A. Amiéc dwadkacicc Logo, B. Iopoustpixés owadikacics Logo, T
Hopouetpixés vrepdiodikaoies Logo.

H dwdwacio «xvxhol» oyedidlel éva kdkio (PAéme Ilivakag 1). Emonpaiveton
0TI, O0gv TPOKEITOL Y KOKAO HE TNV OVOTNPY YEOUETPIKY ONUOAGio yloTi otV
TPOYRATIKOTNTA 1] dladikacio KOKAO oyedtdlel éva moldywvo pe 360 TAevpés.

H dwdwcacio «xdkrol0» oyedialet éva Aydtepo téheto kOKAO, Eva TOADY®VO e
36 mhevpéc.

lNo vo oyedidfovpe KOKAOVG OlOPOPETIKDY peYEBmDV €OKOAN Kot ypryopa
pmopovue vo petafdiovpe ™ Owdikacio mpochitovtag €icodo yw To Pripa Tng
YEMDVOG, OTOTE MPOKVMTIEL 1| TOPAUETPIKT Olodkacior «KOKAOP» pe petafint to
«Ppox. To péyebog tov KHKAov aArdlel avdAoya pe v Tiun G €16660v Tov. Oco
O HEYAAOG €lval 0 aptBpog Tov lodyetol, dSnAadn to Ppa, 1060 To HEYAAOG gival o
KOk og. H tiun tov Prjpatog kabopilel to punrog g mepuétpov.

Mo dadikacio KOKAOL pe €lc000 Yo tov Kaboplopd ™G aktivag eivol mo
evypnot. I'vopilovpe 6t t0 Yvopevo 2mp (6mov p givar 1 akTive KoL T TO YVOOTO
3.14 koatd mwpocéyyion), 1G00TAL LE TNV TEPIUETPO €VOG KOKAOL. XTNV MOPOUTOVED
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dwadikacio «kOkAoP» M mepipetpog Tov KOKAOL pog £xel 36 Prnoto pnpootd. Etot,
TPOKVATEL M TOPOUKAT® e&lcmon mov dnAdVeL T oxéon ovdueca 6To Prjno Kot v
QKTIVOL TOV KOKAOV: |36 *opaua =2 * w* ;axtiv amo
™V omoia mpokdrTer [Brpa =2 * 1 * :axctiva / 36| ko faktivo =36 * :Prina /2 * 1 ¥
Topo pmopovpe vo opicovpe TV vaepdladikacio «kOKAoo», odivoviag tnv
TOPATAVED TOAOTAOKT) PafNLOTIKY TPAEN OC T 16000V 6T SASKATT0 «KOKAOPY.
H ecaywyn kot gprion tov petaforémv mapgyet T dSuvatdTnTa Kot TNV VKOAin
Yoo ToANOMAES doKyég THOV TV peyeddv oty €6000 TOV TAPUUETPIKMV

SadIKooIDV.

A. ATIAH ATAAIKAXTA

Yy glpivn
oTK

epy

pum 112

8¢ 90
emavalape 360 [ur 1 de 1]
ota

8¢ 90

pm 56

oTK

ap 45

pm 56

ota L 56
8¢ 90

oTK

um 56

oo

amy,

TENOG

B. TAPAMETPIKH
YIIEPAIAAIKAXIA ME
METABAHTH TO BHMA

Y ZipaEipfivig

oTK gpy BéoekatevBuvon 0
KOKAOB Pripo

ap 90

oto pm 36 * fpa /2 *
5e 90

um 36 * Ppa /2 * w
oTK
m2*36*PAua/2 *n
ota

um 36 * Ppa /2 * w
ap 135

oTK

um 36 * Ppa /2 * w
ota

m 36 * Ppa/2 *n

ap 90

oTK

w36 * Ppa /2 * m
oto

amy,

TENOG

I'. TAPAMETPIKH
YIIEPAIAAIKAXIA ME
METABAHTH THN AKTINA

vy EqpoaEpnivncA

oTK gpy BéoekatevBuvon 0
KVKAoa aKTivol

ota

TETAPTOKOKALO0 OKTIVOL
0éoekatevbuvon 0

oTK

m 2 * axtiva

otal

um aktivo
0éoexatevbuvon 135
OTK UT OKTivVOL

GTOL L OKTIVOL
0éoexatevbuvon 225
oTK

um aktivo

oo

amy,

TENOG

Iivaxas 2: Evieiktikés dadikaoics Logo yia kotackevn onuoatog Epnvng, A. Aniy

owadikooio, B. Hopouetpixn vrepdrodikooio, I'. Iopouetpixn vrepoiadikacio Logo.

B’ ®dacn: Karackevj efjuatos Eipivis ue xpfon evroioy Kai o1001KoGLOV

Logo

Ot pafntég kohobvtol vo Kotaokendoovy to onpa g Eipvng oto vroloyiotikd
nepifddrov g Logo (BAéme ITivaxkog 2: A). Ou opddeg ovintodv ywo tov Tpdmo
KOTOOKEVTG Kot gvTOTi{ovTal G onpeio auyung to onpeio TOUNG KOKAOL Kol TMV
evBuypdupov tunpatev. Katémy kaiovvtot va katackevdoouvy to onpa g Eiprvng
oe J0POpPETIKA peyén Kot va Tapatnproovy Tt aAAdlel kéBe Popd e TIC EVTOAEG TOV
dtvouv ot yehdva. O ddokorog katd TNV Kpion Tov Umopel va TPOTEIVEL GTOVG
pafntéc evdektikés dadikacieg evd gyeipet BEpata TpofANUATIOHOD YOP® T.). and TO
noTe/nOG OAAALOVV Ol YwVieg oTPoPNG TG YeAdvag. Téhog, ntaie va cuoyeTicovy Ta
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EVPNUATE TOVS KO VO SLOTVTIMGOVY GUUTEPAGLLOTO Y10 TIG KOTAOKEVES LLE OVAPOPE OE
EUTAEKOUEVEG EVVOLEG OIS MUKVKALO, TETOPTOKVKALO.

I'" daon: Karackeon tov cijuatos tis Epijvic ue ypijon vrepoiadikacidyv
Logo

KdaBe opddo podntav sopopedvel v mopeio mov Ba axolovdncet mpokeévon
va oyedidoet To onpa g Epfvng ypnowonoudvtag eviodés kot dadikacicg Logo yo
KoKAovg 1/kan to&a (BAéme Tlivakoag 2: B, ). Metd and meipopatiopons, SoKuég Kot
AGON opiler v vmepdadikacio yoo To onuo g Eypnvng g emhoynig g Ko
dnpovpyel Ty €OV TOV MG YPaPIKE TG Yerdvag (PAéne Zynua 1). Ilpoteivetot va
amofdnkedoel v ewdva Tov onpatog ¢ Epnvng mov dnpovpynos kobmg kat Tig
evtoAéc Logo mov ypnowomoince oe Egympiotd apyeio. AxoOpo, pmopel vo
enelepynoTel/epmAOVTIoEL TV EIKOVO TOL GTLLOTOG LE T EPYOAEIR TNG ZMYPOUPIKNG KoL
Vo dNoVPYNCEL 0PIsEG KOl KOVKAPIES.

s Eliprase Mpobol Lrers. Lokle: Booa

(Wme ol sEssgnieel 4 sigeld of sse- )

Iyl

3 Asatemasics HIE ]
7y

[ traivires e s o

Zyiua 1: Zuyuotora tov Mikpokoouov Logo oto mepifdriov tov Microworlds Pro:
O)TEIPOUATIONOS — [E TV — TOPOUETPIKY  vEEpolodkaoio  XijuaEpnvne, ko
BImepouotionos ue v mopoustpiky vmepoladikacio Xquakipnvne kabog ko pe g
TopoueTpirés oadkaoics Aiadeywlldyog kot AiadéywXpauo.

A’ ®acn: Exrovyon-Ilapoveiacny covletikijs epyacios

Ot pabntég pmopodv va eumAovticovv TO HIKPOKOGHO TOLG HE KOVWUTIA,
petafoieic, keipeva, oyxfuoto, €KoOves, pnehmodieg, Myovs (BAéme Zynuo 2) kot va
dnpovpynoovy ki GAAeg celideg pe Bépato oyetikd pe v Epnivn xabodg kot
TOPOVCLAGELG TNG €PYOUCING TOVG AELOTOIDOVTAG TIC TAOVGLEG dUVATOTNTEG AVTOD TOL
npoypbppotos. Katomy kdbe opddo pobntodv kataypleel GTov KEWWEVOYPAPO TNV
mopeio. TOL aKOAOVONGE KOL TO GULUTEPACUOTA TNG. XTO OKEAETO NG £€kBeomng
meptiapPdvovior otoyei Ommg: dvopa opddog, pEAN opdadog, Bépa depedvnong,
Kataypa@r TG Ol0dKaciog KaTaokev g Tov onuatog ¢ Eiprivng, dvokorieg mov
ovvavinoav oto Logo-like mepipdAlov kol 6N cLvEPYAGio TOVG, TAOC OVIIUETOTIGOV
T1g SLOKOMEG, Tl OTOKOMIGOY amd T dpactnpoTnTa avth. TEAoG, El0dyel 6T £Yypapd
™mg ™V edva ToL UIKPOKOGUOL 7oV dnpovpynce kol T evtorés Logo movu
YPNOonoince Kot eUTAOVTICEL, SOUUOPPAOVEL TO £YYPAPO NG OAOKANPAOVOVTAG TN
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dovAeld tng. IIpoteivetar or padntég va €govv mpoetoytdost To Keipevo g €kbeomng
amd 10 omitt Tovc.

O gpyacieg mapovsialovral péca oty téén oe Eexoptotd nddnuo Kot akoiovdet
ovlnmon. Ot dovielg TV mOdIdY Umopodv vo Tapovclootolv oe ékBeon oto
oyokeio, vo dnpocievBoldv oty epnuepida N/Kol oTNV 10TOGEAMDN TOL GYOAElov.
Emonuaiveror 6tt, to moudid yoipovtot dtaitepa 6tav 1 SOVAEL TOVg avoyvopiletot
Kot yivetal evpoTePa YVMOTY, YEYOVOS TO 0moio Agrtovpyel cov mpdcheto KivinTpo yia
TN GLVEYLON TV TPOCTAOEIDY TOVC.

EINIZHMANZXEIX

S1UEIDOVETAL OTL TO GEVAPLO 0VTO GYESIAGTNKE, AVATTOYONKE KOl EPAPUOCTNKE MG
O1€E000G ™G €VTOVIG E0MTEPIKNG TIEONG KOL OVAYKNG £KQPACNG OVTUTOAELUKTG
dwapaptopiag petd v KNPLEN TOL AVAIGKVVTOV CUEPIKAVIKOD TOAEROV 6TO IpdK To
Madpt tov 2003. To Béupa mpotddnke o podntég A, E’, Xt° tééng Anuotikod oto
mAaiclo Tov pobnpaTog Atepedvnong Kot 1 TpoTooT £Yve OmodekT Le evBovclooid
exepalovtag v evarcncio v podnNTdOV, TSIV NN gvacONTOTOMUEVEVY OO TO
OLKOYEVEWNKO, OYOMKO Kol guphtepa KOwmvikd mepipdirov. Katd v mopeio tng
dlepedivnong NTov ohoavepn 1 KOTOALTIKY ONUOCIO TNG TPOSOMIKNG SECUEVONC,
TPOCMOTIKAOV KIVATP®V, EUTAOKNG G€ AVOEVTIKEG KATACTAGEIS TNG EMKAUPOTNTOS TOCO
Y10 TOV/MV EKTOBEVTIKG OGO Kot Y10 TOVG LB TEG.

=]

e
mw

|

Eipim wat by wikepog!
Zolpt wokmiopiva ka1 o wokepog Bev Exui Bion

jmm| oV wapdid Tuw

= -

e pm]

By e

Lma]  cpfWEapevia, opbvo ELl)

| woAGpoc=avaTappa x| EIPHNH KAl OXI TOAEMO, _—
NG WAR I o ,  GEADYME NA ZOYME - | E

— ey [tm | P MOAITIEMENA. 1z

i

o Nobaasis (4 abmerics, [
X 7 poua. e —ms e

il e s o | [

Zyjua 2: Ilopodeiypoza  orypotvrwv Mixpokoouwv Logo oto mepificilov tov
Microworlds Pro amo epyooies maioiov e Géua « To Znpo tne Epnvngy.

LYMIIEPAXMATA - IIPOTAXEIX

Ymv mpoondbeln ovaPfaOuiong g SOAKTIKNAG-HLOONCIOKNG Sladikaciog Kot
amoterecpotikng éviaéng tov TIIE ot oxolkr| tdén npofAAlel EXTOKTIKY 1) AVAYKN
OVGLOOTIKNG, LOKPAG OAPKELNG EMUOPPOONG TOV EKTUIOEVTIKOV KOt VTOSTHPLENG TOV
EKTOUOEVTIKOD  £€PYOV  HE OULYKEKPLUEVEG TPOTAGES EPOUPLOYNG  EKTOUOEVLTIKOV
OpacTNPOTAT®Y  ECTWICUEVOV  OTNV  TOWAYOYIKT  a&lomoinon  VTOAOYIGTIKOV
gpyareimv. Zepvipro KPS OLUPKEWNS, EVIOTIKA 1/Kol  EVNUEPOTIKOD TOTOL
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amoTEAOVV Hovo €va mp®dTo Prpa yuo o tagidt oty 16dkm kot cupPdiovy erdyiota
oV enitevén TOL TEMKOL GTOYOVL.

KdaBe mpoomdbela ecaywyng kot a&omoinong tov TIE oty ekmaidevon Ba
TPEMEL VO CLVOOEVETOL OO Lo EVTOVO KPLTIKY oTéon Kot puo otépea Bepelmpévn
T oy@YIKn avtiAnym yw 10 pOA0 TOL KOAOUVTOL Vo SodpaUATiCovV To LEAN TNG
EKTAUOEVTIKNG KOWOTNTOG G ONAVINGT OTIC VYNAEG Kol 0oAoéva, avEaVOUEVES
amoTNoglg mov Katanyilovv ekmaudgvTikong, LabnTég Kot Yoveic.

EYXAPIXZTIEXZ

Evyopiotd tovg panTég HOV, TOLG GUVOOEAPOVLSC EKTOIOELTIKOVG KoL TOLG
S0oKOAOVE MOV Yo TNV TWOADTIUN eumelpion TG GLVAVINONG Kot Tng YOVIUNG
AVTOAAOYTG OKEYEMV, WOEDV Kot amdyemV, BEcEmV Kot avTIBEGEMV OTAV KATOL0 GTLYUN
07O Y®POYPOVO 01 dpOLOL Hag SloGTAVPOONKAY.

H epyoacic avty aeepodveror ot Mmnéoov AMPildtov, ot ¢ikn, dookdira,
EPELVITPLO. KOL EUTVELCUEVO TPOTOTOPO OTNV Topeior €viagng Kot TOdaymYIKNS
a&lomoinong tov TIIE 610 eMANViKO eKTOSEVTIKO GOGTNLLOL.

BIBAIOTPA®IA

1. Bruner, J. (1987), Making sense. Methuem

2. TAélov, K. (2002), Zyedioaon wor Avamtoén Ekmodevtikov Zevapiov Kot
Apacmmplotitov A&lonowwvtag Logo-like Tlepifdilov oto Anuotikd Xyoheio,
Ipaktikd 3ov TTaveAdqviov Xvvedpiov pe debvr cvppetoyn (Podog, Zemtéufpilog
2002), pe Bépa: Ot Teyvoroyieg tng IMAnpogopiag kot tng Emwowwovieg oty
Exnaidevon, 333-338

3. diSessa, A. (1995), Epistemology and Systems Design, In diSessa, A. - Hoyles C.,
Computers and Exploratory Learning, Springer Verlag, 15-29

4. Harel, L., Papert, S. (1991), Constructionism: Research Reports & Essays, 1985-
1990 by the Epistemology & Learning Research Group. Norwood: Ablex Publishing
Corporation, US

5. Hoyles, C. (1992), Illuminations and Reflections — Teachers, Methodologies and
Mathematics, Proceedings of the 16th Conference: The Psychology of Mathematics
Education, New Hampshire, 3, 263-283

6. Hoyles, C. (1995), Exploratory Software, Exploratory Cultures?, oto A. diSessa -
C. Hoyles, Computers and Exploratory Learning, Springer Verlag, 199-219

7. Kovnyog, X. (1995), H evkaipio mov dev mpémer va yabei: H Yzmoloyiotikn
Teyvoroyio wg Epyodeio 'Exepaocng kot Atgpgovnong ot Ievikn TMaudeia, oto
ocvAloykd épyo, (emp. €xd.) AM. Koalapiog kot M. Koacowtdkng, EAAnvikn
Exnaidevon: IIpoonticég avaouykpdTnong Kot EKGUYPOoVIGHOoD, Xeiplog, ABMva

8. Noss, R. (1995), Computers as Commodities, In diSessa, A. - Hoyles C.,
Computers and Exploratory Learning, Springer Verlag, 363-381

9. Papert, S., (1991), Nonrtucég Boerrec, (uto. A. Ztopatiov), Exd. Odvociag, AGMva

10. Piaget, J. (1979), Yoyoroyia kot [odaywyu, (ute. BepPepidng, A.), Néa Zdvopa

11. Vergnaud, G. (1987), About Constructivism, Proceedings of the Eleventh
International Conference for the Psychology of Mathematics Education, 42-55


http://www.tcpdf.org

