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NepiAnyn

ZmV mapodod epyaocia Meplypda@eTal AvalLTIKA €Va Yn@euako ocevdaplo OlepevvnTikng pabdnong
EUIAOVTIOPEVO HE POVTEPVEG TEXVIKEG aSloAOYNoNg g enidoong T@v padntev, To omoio epappoOoTnKe
omv Ipetopfdbpia Exnaidevon oto pabnpa g PuOKg KAl aVAQEPETAL OV EVOTITA «ZTATIKOG
HAextplopog». To ovykekpipévo didaxtikd oevapilo Paciletat oto povieho g StepevvnTikng padnong
kat adlonotel mv npootiBépevn adia TOV oLYXPOVOV WNPLAKAOYV OOCTHATOV ®G SLUVAPIKO egpyaleio
mov epmAovtiCet ) Sradikaocia pdadnong kat copPdallel Otn HEYLOTONOINON TOV IPOCOOKDHEVMDV
Pabnolak®V aroteAeopdTaV, IAPEXOVTIAG TALTOXPOVA T HVVATOTITA OTOVG PAONTEG VA TEPACOLY ATIO
mv napadootaxr) ot Propatky padnorn. Kawvotopo otogelo g mapovoag epyaociag amotelet 1)
a&lonoinon amnd tov eKnadevTiko VO CLVOLACHOL HOVIEPV®V TEXVIK®OV ASIOAOYNONG IOV AIIOTIHOLY
Tig dtepevvTiKeg HeflOTITEG IOV AVEITTOSAV O1 PABNTEG OTO OLYKEKPIHEVO CEVAPLO. XTOXOG TI)G IAPOVOAG
PEAETNG elval va Iapovolaoel avaALTIKA d) TOV Oxediaopo, TV avanTtodn KAt TV epappoyr] evog KaAd
oxedlaopévon Yn@lakov oevapiov mov edpaletat ot @ulocogia g depeovrtikyg pabnong, PB) tig
OtepevvnTikég 0eClOTITEG, TIG OIOleg O eKIALOEDTIKOG IIPOCOOKOVOE Va KAANepyT|oel OTovg Pabntég Kat
TEAOG Y) TOV OLVOLAOPO POVTEPVGOV TEXVIKOV ASIONOYNONG TG €midoong TV padniav Mmoo avtog
EQPAPPOOE.

AEEEIG-KAEIO1d: WPngrakd oevaplo, diepevvnuikn padnon, aflohoynon Siepeovntikov deSotrtav,
HOVTEPVEG TEXVIKEG ASLOAOYNONG TOV pabnTov

Elcaywyn

H OGwepevvnuikyy pabnon (inquiry based learning) Paoiletat ota xvpiapxa pedpata tov
OLYXPOVOV HAOAY®YIK®V KAl EKITAIOEVTIK®V TACEMV Kt 101aitepa ekelvev Iov oxetifovrat
HE TIG PLOIKEG eMOTPEG. XT0 onpeio aoto adilet va emonpaviet 6t n diepeovrtike padnon
éxel 10 avayvoplotel ®¢ pia eKIaldevTIKY] IPOTEPAIOTTA, 1| omoia mpowbeital amo
eopanaikég kat diedvelg exbéoelg Kat MPOYPAPHPATA ®G IIPOG TV AIIOTEAECHATIKOTTA KAt
MV KAtaAANAOTTA TG Y1d TV €VIOXDOI TOV KIWVITP®V KAl TV ERIAOKL TOV Padntov otig
poowég emotnpeg (Pathway project, 2010; SAILS, 2012). EmuAéov, vnootnpietat emionpa
amo MoAAég x®peg yia Tr) OLVOALKT) PeATioon g emotnpovikrg eknaidevong (Rocard et al.
2007; Minner et al., 2010, Bolte et al., 2012). Zopgwva pe tovg Linn et al. (2004) Sepedvnon)
etvat «1 oxomprn dtadkaota g didyveong mpoPANPATOY, TG KPLTIKIG MEPAPATOV, TG
OlaKP1oNG eVAAAKTIKGOV ADCEDYV, TOD OXeOLAOHOD €PELVAOV, TG E€PELVAG EKACI®Y, TG
avadntong TANPo@opL®YV, TG KATAOKEDI)G HOVIEA®DY, T1)G OLIHTNONG Je Tovg ooppadnTég

K. MamavikoAdou, A. Tdyoudou, A. Zupmidng, A. Aadidg, |. Tlwptldkng, ©. Mmpdutong, X. MavaywrtakomouAog (emy.), Mpaktika
Epyacwwv 5ou MaveAAqviou Juvedpiou <«Evtagn kat Xpnon twv TME otnv Ekmadeutikh Awdikaocia», o. 49-58, Avwrtatn IxoAn
MAISaywyikng & TexvoAoyikng Ekmaideuong, 21-23 AmptAiou 2017.1SSN 2529-0924, ISBN 978-618-83186-0-1.


mailto:1natashathem@gmail.com
mailto:2g_stefanidis@hotmail.com
mailto:kostas.karaggelis@gmail.com
mailto:rpetro@biomed.ntua.gr
mailto:5jpsa@teipir.gr

50 5° MaveAAnvio Emotnpoviké Tuvédplo

Kat TG Sapoppmong OLVEKTIKIG EMYELPIIATONOYIAG». Xe aLTO TO HACIO0 EyKELTAl KAt 1)
npootifepevn adia avtig g mpooéyyiong, kabog ocopailet dpactikd otV avdamtodn Kat
My KaAAEpYela Tov depevvnTIKOV 0eSloTTOV IOL CLVOLOVTAL (peca He Tig Aeyopeveg
«Baowég Ikavotnteg kat AeSiotnteg too 210 awewvar (Key Skills and Competencies/ 21st
Century Skills), onwg 1 dnplovpyKoOTTA KAl 1] KAWVOTOPid, 1) KPITIKY) okéyn, 1) emiloorn
HPoPANPAT®OV KAl 1] AYn AIIOPACE®DV, I] HETAYV®OT), 1] EMKOWOVIA KAl 1) ouvepydoia-
opadikr epyaoia (Ananiadou & Claro, 2009; Binkley et al., 2010; Griffin et al., 2012; Minner
et al.,, 2010; PISA, 2010; Partnership for 21st Century Skills, 2009).

Av kat Tig televtaieg dexaetieg to0o ot diebvi) 0oo kat oty eNnvikr PipAoypagia
oovavtdatat €vag ohoéva avéavopevog apldpog dlepeLvNTIKGOV oevapiav oto medio TV
PLOK®V EMOTNPIAV, 1] PACIKI] TOLS AOLVAPIA EYKELTAL OTO YEYOVOG OTL Oev eHlIEPLEXOLV
Texvikég adlooynong tov OlepevvnTik®v OeSlotiteVv mov avamtboooov ot pabntég. Ot
PIAPYOLOEG PeAETEG-EpevVEG ExODV KaTtadeiel 0Tt 1) aStoAoynon g enidoong Twv padntov
Iov eMmAEKOVTAl Ot oevdpla OlepevvnTikyg pabnong eivat éva 1dwaitepd AIALTTIKO
eyxelpnpa yia tov eknadevtiko, kabwg Oa mpémet va Adfet vmmoyn), va Kataypd@et Kat va
adtoloynoet dragopeg mapapétpovg (Darling-Hammond & Adamson, 2010). Me Bdon ta
optopata g ovyxpovng Biphoypagiag n amotipnorn t@v HoAAm\@v deSlottav moo
avamntbdooovy ot Pabdntég Katd T StapKeld EUIAOKLG TOVG O SIEPEVVITIKA OEVAPLA CIIALTEL
MV eQappoyr) obyXpovev Texvikov aftoAoynong (mw.y. aoto-altohoynor), etepo-altoloynor),
POVLPIIPIKEG, EVVOIOAOYIKODG XAPTEG, KAIT), MOTE VA UITOPECEL O EKTIAIOEDTIKOG VA ASLONOYT Oet
e 600V To BLVATOV PeyaldTepn) akpifela Kat AeIMTOpEPELd TV ATOUIKI) Kat opadikr| emidoorn)
tov padntev (Silva, 2008; Schwartz & Arena, 2013, ITetporrovAoo x.a., 2015).

TMapaAAnAa, ot vynAég amattoelg mov Oétel 1 dSidaokalia péom TG OlEPELVITIKIG
Ipooyylong Wiaitepa oto medio TOV QUOKGOV EMOTNHAOV, AVAOEIKVDOLV TV AVAYKI)
orootpng Mg amod TIg COYXPOVEG YIPLAKEG TexVoloyleg (Y. EIKOVIKA E€PYAOTPLd,
IIPOCOUOROELS, Tptodtaotata ypa@ikd, kKAm.). H amoteAeopatikr) adtonoinon-evoopdtoon
TOV KATAMNNAQV YPn@uak®v TeXVONOYIOV o0t KAaAd oxedlaopéva OlepevvnTikd oevapla
pabnong: a) copBdiiet ot dnprovpyia Wavikod meptParloviog yia T Olevépyela TV
EMOTHOVIK®V  Oladkaolov (LY. IApAatpnon, HEIPNorn, TAaSvopnorn MePapaTiK®V
O0edopevev, KAm), P) Swaopalier avbeviikég ovvOrkeg eSowkeimong TOV padntov pe v
emotnpovikr) dtadwaotia, y) mapéxet ) dovatdta otovg pabntég va mepdoovy amnd v
napadootakr) ot Propartikn pabnon xat 8) epmlovtiet ) Swadwaoia pabnong (Cepni et
al., 2006; Chen et al., 2009; Ertmer et al., 2012; Mama & Hennessy, 2013).

Eotiaopevr oTlg Napamndve OldImioTt®OeI-IIPOKANOELS 1) HIAPODOd €PYAOid AIOOKOIIEL
OTNV IAPOLOLAOH): d) TOL OXedIAOHOD, TG AVAITTILENG KAl TIG EPAPHOYIG EVOG Y PLAKOD
OEVAPLOL OTIG QULOWKEG emotpeg mov Paoiletat oty depevvntiky) padnon péoa amo wmy
I\at@oppa «AloeIog», ) 1oV dlepedvNTIKOV 0eSl0TITOV IOV 0 eKIAOEDTIKOG AVAPEVEL Va
avarrtoSooy ot pabntég Tov, KAt y) Tob COVOLAOHOD HOVIEPVROV TEXVIK®V ASlOAOYNoNg tg
emdoong TOV PabnTev mov xprotponouw|fnKay. Xt ovvExeld IEPLYPAPOVTAL AVANDTIKA TO
O10aKTIKO 0eVAPLO IOV avamtdxOnKe Kat epappoOOTKe MAOTIKA, 0l OlepevVNTIKEG OeSloTNTEG
ITOD TIPOCOOKODOE O EKTALOEDTIKOG VA KAAAlepyioel oTovg pabntég tov, kabmg ermiong Kat ot
texvikég altoAoynong g emidoong TV pabntov, ot omoieg adiomouw|Onkav oto
OULYKEKPLHEVO OEVAPLO.
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EKmaid€uTIKOG 0XESIACHOG OEVAPioU

eviko mAaioto

To mapov S0aKTKO oOevaplo oxedldotnke, avamtoxdnke Kat e@apHOoTNKe HEO® TG
ynelakng mAartgoppag  «Aloemog»  (http://aesop.iep.edu.gr/). Aedopévoo  avtov,
adlonou)Onke WPnPako IePleEXOHEVO, TO OHOI0 OYedldOTNKE HEO® TOV OLAdPACTIK®OV
epyalel@v Imov mapéxet 1 TAATPOPHA, Kabmg Kat 1181 vrdpyov LAIKO (Yn@laxKo DAKO ario
Tov e0VIKO ODOO®PEDTH] EKIAIOELTIKOL meplexopévod «PmTodevtpo» Kat Stadpactikég
Ipooopolwoelg aro v mhatgoppa “Phet”), To onolo evoopatwbnke oe avtr).

Eknaideutiko mpoBAnua- mpwtapxIkEG I0EEC HabnTwyv

IMapartnpeitat ooxvd, eldIKd OTLg PLOLKEG eMOTHeG 1) SVOKOAA TRV padntev va ovovoécovv
@awopeva g Kabnpepvottag pe Vv emotnpoviki yvoor). Kdamowot paiota pabnrég
avtiotékovtat obevapd ot véd yveor Olat)pdvIag TG eVAANAKTIKEG AVTIAIWELS TODG yid
ta @uowkda @awvopeva. ITio ovykekpljpéva, 1 Katavonorn Tov OTATIKOD NAEKTPIOHOD ®G
£VVOlag KAl ®G QALVOHEVOL artotelel mpodrobeon) ya ) petémetta pelétn) Kat diepedvnon
AM\OV PALVOPEVRV, OII®OG eLVAL TO NAEKTPLKO PEDHA KAl O NAEKTPOpRayVITIOpog. Ot pabntég
IIPEMEL VA KAVOLV ODAAOYIOPODG pE a@nenpéveg £Vvoleg, OIMG «PEDHUM», EVEPYEL»,
«@opTtio» K.a. IToA\ot pabnrtég oovavtody dvokolieg ot Sidxplon avtev TV evvolav. [a
napddetypa, GOXVA XPNOLHOIIOODY TOV 0PO «NAEKTPLOROG» VTl yia Tov Kabe popd opBo kat
eldkotepo O0po. EmumAéov, mapodtt ot pabdntég €xoov Pimoet TO QAIVOPEVO TOD OTATIKOL
nAektplopod oty Kabnpepvottd toog, OnAadl] PAKPOOKOIKA (Kepavvog, NAEKTPLON
palwev, tivaypa), 6ev etvat oe 6éon va to Sny1|000V PIKPOOKOIILKA, YEYOVOG ITIOL OLVTELVEL
ot Satripnon Aavlaopévev avtiAyemy.

‘Ooca mpoavagépbnkav odfynoav oty  avdykn Ipooéyylong too pabhipatog pe
OtepeovTikég pefodoog kat odyxpova povteda didaockaliag mov Ba elyav g agetnpia myv
avadeln kat tov éleyxo TV 10edv- vrmobéce®v TV pabntov  péoa amo Ty opadiki)
€PYAOLA KAl Tr OOVOPOI) T®V OOYXPOVAV WHPLAKDY ODOTHATOV. ADTA AIOTEAECAV KAl TO
epediopa yia ) oxediaon Tov IapovIog oevapioo.

EmiAoyn) OtdaktikoU HOvVTEAOU

H bdnapén npotapyikov 10edv 1oV padntov OxXeTKA e Tig £VVOoleg KAl TA QALVOHEVA TOD
OTATIKOD NAEKTPLOPOL OO|yNoe OV EMAOYI] TOD «EPELVNTIKA £GEA00011EVOD OLOAKTIKOD
povtédov» tv Schmidkunz & Lindemann (1992) 1o omoio éxet voBetnfei ota
HIpoypAppata ornovdev apketmv oxoAeiov tng Ipotofdbpiag Exnaidevong (Sotiriou et al.,
2010). To ovykekpipévo poviého mephapPavel téooepa otadia: (i) Ewoaywyr epebiopa-
Atatdneon vrnobéoswyv, (ii) [Mepapartikyy avtuperomnon tov npoPAnparog, (iii) ESaywyn)
ovpmepaoparog, (iv) Epnédwon - I'evikevon.

Meptypapn oevapiov

To ocevaplo pdadnong mov avamtdydnke Kai epappOOTHKE OIIOTEAEITAl AIIO TEOOEPLS
olaxpirég gaoetg. H vlomoinor) tov mpaypatomou)Onke oe 3 d10aktkég opeg amo 25 pabntég
mg E’ tadng tov Anpotikod Zyxoleiov «AEAAZAA». X1 ovvéxela napatibevral ta otadia
£QPAPPOYI|G TOV, O HPACTNPLOTITESG, OTLG OITOleg ovppeTelyav ot pabntég, kabmg emiong xat o
oLVOLAOPOG TOV TEXVIKOV ASIOAOY101G IOV XPNotponou)0nKav armo tov eKmatdevTiko yia
va aroTipnoet Tig HoAarAég StepevuvTikeg 6eSlOTNTEG ITOL AVEITLSAV O PABNTEG TOD.
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H npot @dorn amotéleos pia el0ay®yr] OV €VVold TOL OTATIKOD NAEKTPIOHOV, TOV
XAPAKTPOTIKOV KAl TOV @atvopévev tov. Ot padntég napaxolovbnoav tpia Pivteo amd
myv xkabnpepwvr) (w1 (kepavvog, NAEKTPLOn TV Parev Kat éASn avapeoa oe éva UImalovi
Kt TO TPIX®PA Pag yAatag). Xtr) ovvExeld, ot opadeg avemtoéav-olatdnaoav vrrobéoelg 1o
yia TG Agdelg- xAewdd 000 KAl yud Ta QALVOPEVA TOL IIapaxkolovdnoav péowm g
OOPIAIP®WONG DO  EVVOIONOYIKGOV XAPTOV HE KEVIPIKI] TV €VVOld TOL XZTATIKOD
HAextpiopoo (pvANo epyaoiag 1).

ZmVv enopevn) @dor), ot opadeg mapaxkivrOnkav va eAéyoov Tig apyikég vrobéoelg Toog
péoa aro Téooeplg melpapartikég otadikaoieg, SO OTO gpyAOTHPLO KAl SBO IIPOCOHOLDOELS
omv aitBovoa H/Y, onwng nmapampeitar kat oto Zyfpa 1. Zto egpyact)plo ot opdadeg
xpnotpomnoinoav pdaA\wvo vgaopa, dvo Aepideg amd mAAoTiky) dragdvela Kal PIANAKLA
@eAfON, ote va dramotooovy 1000 TV €AEn Vo copATeV, OTav To éva @optifetal pe
P Aopida- @ehfoN) dco kat mv anmbnor, otav dvo copata goptifovrat opowa e
TP1P1) (6V0 A@pideg). XT0 EMOPEVO EPYACTNPLAKO MEPAPA, Ol OPAOEG ETPLYAV VA IMAACTLKO
KAAAPAKL, OOTE VA OldmoTOo0LY TV €AEN TOL VEPOL IOV €PEE AIIO ML HIKPL TPVIIA OTOV
IIATO eVOg IOTNPEOL, OTav mnoialav To GOPTIoHEVO KAAAHUAKL 08 aLTO. XTI OLVEXELD, Ol
OpAdeg MEPAPATIOTNKAV EIKOVIKA e SO IIPOCOHOIOOELG AVTIOTOLXEG TRV EPYAOTPLAKAOV

HEPAPATOV (Mnahovia Kat ZTaTKog HAextpiopog,
https:/ /phet.colorado.edu/el/simulation/balloons-and-static-electricity ) kabog kat twv
APXIK®OV EVALOPATOV (Travoltage - ZTATIKOG NAEKTPLONOG,

https:/ /phet.colorado.edu/el/simulation/john-travoltage). Kata 1 Owapkela too
MEPAPATIOROD, KATEYPAPAV TI HAPATPHOELS TOLG KAl SIAPOPP®VAV TA AIOTENEOPATA
TOVG XPNOLHOIIOIOVTAG TV EMOTOVIKI] OPOAOYid IIOL Tovg eiye mpotabel oe edwd mAaiowa
ota avtiotowa gOANa epyaotag (2 & 3).

CEPPPEPOPEEFPPPPPP

H

COPEPOPEEPECPEEPPE
LR RLLORLRORLLLP

SRR 5
(®) Show all charges S
() Show no charges ‘ |

Ixnpa 1. daon 2. eipapa 3o: Ilpooopoiwon «Ta prmaloviar»

Zmyv tpitn @aor, akolodlnoe 1 epunEdmon-yevikevon tg anoktmbeioag yveoong Kat 1
evioxLor TG EMOTNHOVIKIG JITIOAOYNONG KAl TOL EMCTHHOVIKOD aAQAPNTIOHOL TeV
pabnteov péoa amod OpactnploTTeg IOV APOPOLOAV EPAPHOYEG TOD OTATIKOD NAEKTPIOHROD
otov mpaypatiko koopo. Kabe opdda émpene va amaviroet o oplopéva ep@Tpatd, Ta
omota mpogkvrrtav anod dvo Pivieo ToOL OTATIKOL NAEKTPOpOL mov oxetifovial pe v

kabnpepivr) o) (pOANo epyaoiag 4).


https://phet.colorado.edu/el/simulation/balloons-and-static-electricity
https://phet.colorado.edu/el/simulation/john-travoltage
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Kata mv televtaia @don, ot opddeg mpaypatonoinoav €Aeyxo 1@V ApYIK®V TOvG
oroféoemv Kat avactoyacpo g padnolakng tovg mopeidg. ZoPNANPOOAV €K VEOD TODG
EVVOLOAOYIKOUG XAPTES TG IPDTLG PLONG KAl OOVOWLOAV TA TEAKA TOVG OOPIIEPACPATA OTO
@O\ epyaoiag 5. Zto téNog, 0 kdbe pabntrg COPMANP®OE €va ATOPKO quiz (AmOTIPNOY)
YV®oeV) pe d00 SLaPOPETIKA eldn EP@TIOEWV: ) AVTIOTOIXONG KAt B) emAOYIg TG OMOTIG
AIdavInong, To orolo eixe dnprovpyndei otV TAaTQOppa «Alo®ITog» (ZxHjpa 2).

Tiepada;

AvTioToiyifw!

'ETOI 0vOpALETal QUTHA N EV6TNTA. | 3TaTIKGG HAEKTRITNGS

AUTd Exouv apynTIKG NAEKTPIKG GopTio. HAekTpovia
Eivol quaiké pavGpeEvo Tou oTaTikol NAEKTPIOHON NoU OUVOSEUETAI and ahAa nxATIka,
onTikd ka1 Beppikd pavepeva. Kepauvde

‘Eral ovopaletal o HAekTpiopde, 6Tav Ta (popTia Nou HETOKIVOUVTAI GF £va OHUO PEVOUV
ovabepa. | Tramkde )

Eixec 4 and 4 oword

Eruhéya T oward andvinon!

Autd Ta popTia eAkovTar
Etspuvupa

Oudvupa

Ixnpa 2. @aon 4. Atopiki) anotipnon yvoosmv pabntn

AlepeuvnTIkEG Oe€I0TNTEG Kal TEXVIKEG aloAdynong pabntwy

e OAeg TIg @doelg vAormoinong g napepPaong xpnotpornoumbnkav mévte oAAa epyaoiag
avda opdda ywa T obA\oyr Oedopévev e OTOXO TV AIOTipNon TOCO TG YVAOOIG
(emoTtpovViKog aA@aPnTiopdg Kat eMOTHOVIKE] CLTIONOYNOI]) 000 KAl g avdarrtuéng tov
IIPooOOK®pEVAV OtepevvnTik®v deflotntaov. Ymo aotd to npiopa, allomou)nke amod tov
eKTIOELTIKO  OTO  ODYKEKPLHEVO OevAPlO  EVag OLVOLAOHOS HOVIEPV®OV — TEXVIK®V
adloAoynong g emidoong tov padntov. Xt oOVEXEL HMEPLYPAPOVIAL AVAADTIKA TOOO Ol
OtlepeovTikeég SegloTnTEG IOV O eKIAOeLTIKOG PLA0dOSovOoE va KaAAiepyroet otovg padnteég
TOD OO0 KAt Ot TeEXVIKEG ASLOAOYNONG TIOL ALTOG EPAPOOE.

AlepeuvnTikni 6g€10TnTa TNG avantuéng umobscewy (developing hypotheses skill)

H avammodn kat o é\eyxog vrmobécemv yla éva @aivopevo amo tovg idtovg tovg pabntég,
Kabmg Kat 1 daitoAoynon avtov Tev vrobécsmv, amotelel Kvpiapxo oOLOTATIKO TG
OtepeovnTikng Swadwkaoiag kat oyxetifetar dapeoa pe v avadeln OV eVAAAKTIKGOV
AavTI\YPenv 1] g IPOBIAPYOoLOAg YV®on g Tov pabntev. [a wyv amotipnon avtig g
oeSlotrtag  ypnotporouiBnkav Svo evvoloAoyKOl XAPTEG KATA TV IHP®T (AOH TNg
napépPaong. Ot evvololoyikol avtol yapteg ovpmAnp®Onkav ek véov amod tovg padntég
KATd Vv TeEAevTaid QAor), IPOKEEVOD Ol 19101 VA IPAYHATOIOW|00DV EAEYX0 TOV APXIK®OV
Tovg vIIoBEcE®V KAl va avaotoxaotodv e’ OAng tng owadikaotiag. EmmpooOeta, ot @don
Aoty 0 eKMAIOELTIKOG Y1 VA AIOTIUNOEL TNV avamtoldn tg ovykekpijevng dediotntag
adlonoinoe pra terpdPadpn povpmpika. Oneg amewoviletat oto Zxnpa 3, pe Pdaon 1)
poopmpika ot padntég alioloyr|fnkav @g mpog TV avdamtodn, TV dtttoAOynorn Kdat tov
EAEYXO0 T®V APXIKOV DIIODECE®V IOV IIPAYHATOIIOWOAV.
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EEmperuay exidoon) | ITokd kaki eridoon) | Mérpra enidoon Xapmin eridoon Babpog
(O] 3 2 (6}
Toupersiyay dda ta | Ivov yapm vmdpyouv | Irovydpm vxapyovy | Etov xapm vadpyrouv Trov xapm dev
uédn T opddac em 6ha (4) Ta ypopata. 3 ypopara 2-1 ypodpara. vrapyovy kabéloo
ovpmhijpeon Tov Zpopuara.
Ewotoloyucod yapmm 1;
($EI)
On pafinrig avénrolay O1 pafntég O pabmrég O pafinrég Ot pabnrég
vaobéoac orov ob Ghov 7 43 i 2 pépn 28] 1iag
Ewvowlonxo xapm 2 wov ydpm 2 (5). pépn oTov Xdpm. GOV ydpm. xavéva pépn crov
mov Tovs 860nKs; (PED) Y&prm.

O pabyrig Ot pabméc Ot pabnrég Ot pabnréc Ot pabnréc dsv
amoldynoay m oxéyn 0 m Admoay ™ Ao m héymoav m oxEym
Tovg orov Evvotoloniké |  oxéym tovs ya dla GxEym Tovg o Ta 2 oxEyT TovC yia to 1 Toug Y1a Kaviva

£apm 2; (PED) (3) T2 ganvd 6 PaVOUEVD. PAVOUEVO.

On pabnris Ot nabiee Or pabnrec Or pabrtec Ot pabntac ey
@noddymeay m oxiym rémeav m Aomoay m S m hémoav m oxEym
roug arov Evvowolonks | oxéym tovg ya dha axéym tovgna 1a 2 oxEyT Toug Tia o 1 TOUG Y1 Kaviva

x8pm 2; (PES) (3) 1 gaovop ouvbusvaL. paépEvo. PAVOREVD
Loupersiyay 6ia ta | Irovydpm vmapyouv | Erovyapm vxapxovy | Zrov xapm vrapyouy Zrov xapm dsv.
HELY TG opddac om 6la (4) Ta ypopata. 3 ypopara. 2-1 ypopara. vzapyovy kabéloo
oopmhijpacy Too FpodpaTa.
Ewoiohoyucod gaprm 1;
(PES)
Zivolo:

Ixnpa 3. Poopnpika aflodoynong tng avantoéng amodéocwv yia tig Paoeig 1& 4

AlepeuvnTiki 6e€10tnTa dle§aywyng épeuvag (carrying out investigation skill)

H ¢pevva amotelet xOpto ovotatiko g StepedvnTikig Stadikaoiag Kupieg oto medio Tav
PLOKOV emoTp®V, Kabng péon g Sedaymyrg melpapdt®v ot padntég ehéyxoov Tig
apxkég vIIOBEOEIS TOLG, TG LOXLPOIOWOLY 1) Tig amoppimtoov. o cvykekpipéva, 1)
HpoBIIapYoLOd Yv®Or Slatnpeital 1) Tpomomnoteital péoa amod aobeviikég dpaotnplotnteg,
oT1g onoieg ot pabntég COPHETEYODY, EVEPYODV KAl AVAKAADIITOLY OTO MAAIOLO Trg opadag.
I'a mv anotipnon avtg g deSiottag o exmadevTikOg xpnopomnoinoe pa tetpapabpn
povpmpika avto-a§tohoynong. H kabe opada avrto-atoloyriOnke pe Pdaon ta dedopéva moo
ovvéleGe amo Tig Spaotnpiotteg TV aviiotoy@v QUANeV epyaociag. Ta xprmpla
adlohoynong agopovoav: a) 1 Oeaywyr OV mepapdtov, B) T cOPHANP®RON TV
OpacTPOTHTOV OTtd avtiotoya @OANAA epyaoiag, y) T XPHOon TG MIPOTEWVOHEVIG
EMOTNPOVIKIG opoloyiag, 0) TV eKTENEON OTOV IPOTELVOHEVO XPOVO KAl €) TV JOKI oI
POAGV €VTOG TN OpAdAg.

Algpeuvntiky  Og€l0TnTa  SlAMOPPWONG OUVEKTIKAG EmXelpnuatoAoyiag (forming
coherent arguments skill)

Ipokettal ywa ) 6eiotta tov padntov va napovotdcovv éva Oépa, to omoio Oa
XApaktpifetal amo emoTHOVIKY) LTIONOYNOI), OODVOXI] KAl ODVEKTIKOTITA, PAOel T@V
AIIOTEAECPATOV IIOL IIPOEKLYAV Ao TNV HEPAPATIKY] OladiKaoia. 210 OLYKEKPUIEVO
oevaplo ot pabntég avémroav ypamtd dvo épata epappoyrg ToL OTATIKOD NAEKTPLOHOD
omv xabnuepivy) {or). Ztn ovvexela, Kabe opdda OLPIANP®OE Pl POVHIIPIKA ETEPO-
adloAoynong teoodpov emuEdmv, oy omota altohoyovoe pia dMAn opdda Bdoet t®V
Aanavinoe®v g TeAeotaiag oto oo napovoiaons. Ta kprmpla atohoynong agopovoav:
a) mv opbota tev anaviioenv, ) TV OANPOTTA ALT®V, Y) TV EMIOT)HOVIKL
AatttoAOyNon Kat 8) Tov emOTtHOVIKO AAQAPNTIORO (XPION IIPOTELVOHEVIS EMOTIHOVIKIG
opoloylag TG evotTag).
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Alepeuvntikn 6e€ldtnTa TG opadikng epyaociag (teamwork skill)
Ot nep1oooTepeg OPACTIPLOTTEG TOL OEVAPLOL OXeDIACTNKAY, MOTe otpadntég va epyaotooy
a6 xowvob. Edikotepa, katd wmy melpapatiky) owadwkaocia, to kabe pélog g opadag
epyadotav pe ovykekpipévo polo. H amotipnon avtrg g deSiotnrag éytve pe ) xprion pag
emuAéov povpmpikag avto-adiohdynong g opddag ot @dorn) 2. Emiong, o xabe padng
elye T duvatodTTA VA OCLHOANP®MOEL PId ATOHIKI] KApaxa aoto-adloAoynong tpleov
emuédmv (rating scale) oto téAog g napépPaong. Kprpia atohoynong amotéecav: a) 1)
evepyog ooppeToxy), P) 1 doknon poAav otV opddd, y) 1) COPPOAN] OAGV TRV HEADV OTn)
OtepeovnTikr) Stadikaoia.

Ot Siepevvntikeg Sedlotnteg kabmg kat 1 adloAdynor) tovg avda @dorn oovowyifoviat otov
mivaka mov akoAooBet (ITivakag 1).

ITivakag 1. Atepeovntikeg Ae§rotnteg moo agioloynbnkav xat texvikég agtohoynong

AVTOV
Atepeovnrikég AeSlotnteg MéBodot kat Texvikeég
ASlo\oynong
daon 1 o Avdmrtodn Ynoféoewv @ Poopmpixa a§tohoynong tov

RabnTov aro Tov eKmatdevTiko
e Evvotoloywkot xapteg

®con 2 o Awe§aymyr) g épevvag ePovpmpika avto-
® Opadwn epyaoia adtoloynong tng opadag

®con 3 ©ZDVEKTIKI) ePovpmpika etepo-
Emyeipnuatoloyia agloAoynong T@V opadev

e ®OA\o napovoiaong

Pcon 4 o Avamtodn xat é\eyxog e Evvololoyikot xdpteg
vroféoemv e ®OAM\o avto-adtohoynong
MG OpAdag Kt EAEyX0L APYIKOV
vrrobéoemv
o Opadwr epyaocia ® Atopko rating scale avto-
a&lohoynong

Amotignon Twv yVWwoewy Twy Jadntwy
INa myv anotipnon T®V yveooenv 1oV pabntov xprnowponoujdnke ynerakd Quiz, oto
omnoio o xabe pabntrg epydoTnKe ATOPIKA HEO® T1)G MAATPOPHAG «AIODITOG.

AnoteAéopata
H avdlvon kat eneSepyaocia tov dedopévav mov cvAéyOnkav amd v epappoyr Tov
oLVOLAOPOD TAOV HOVIEPVOV TEXVIKOV daSloAoynong xatédelle mmg o péoog 0pog TeV
pabntov avénrtode TG avapevopeveg OlepevvnTikég deiotnTeg oe mooooto 80% g
Babpoloyikrig kAtpakag mov xprotporouw|onke. ITo ovykekpipéva, TO00 ot POLPIIPIKEG OGO
Kal To atopiko rating scale BabpoloynOnkav omyv xAipaxa tov eikoot. Ztn ovvEXElda
IIAPOLOLACOVTAL AVAADTIKA TA AMOTENEOPATA IOV MPOEKLYAV avd deSloTnTa Kat avd Qdaon.
H ene€epyaocia tov 6edopévav oxetikda pe my avamntodn vrnobéoewv edeie mog to 52%
tov pabntov  Pabpoloyrfnkav pe eikoot (péytoty Pabpoloyia) otg  poopmpikeg
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adohoynong, evo 1o 48% eixe Pabpoloyia amd Oexas@rda Eog Oekasvvid, ONeg
apatnpettat Kat oto Zyfpa 4.

52%

Bl 18%
2%
B 3%

20

[N
©
[
oo
=
~

Ixnpa 4. AnoteAéopara afroloynorng g derotntag avantong vrmodéoewv

ZXeTKd pe Tov EAeyX0 TV dApXK®V vIobéoemv, 1 ovMoyr kat 1 eneepyaocia tov
Oebopévev amno To avtiotoyo @uANo eléyyov (Zxnjpa 5) €0eile o1t 10 84% TwV pabniov
OnA@oe Tporonoinon T®V apyik®v tovg vmobécemv. EmmAéov, 1o 100% tev pabntov
apatrproe aAayr) og mpog to emotnpoviko AeSIAOY10 PV Kat HeTd TV IapépPaot), eve
10 56% amo avtodg dnAwoe BeATinon ®g IPOG TNV EMOTIHOVIKI] AITIOAOYTOI TOD APXIKOD
@awopévoo.

Ano wmyv amotipnon g OeSotrag deayayng épevvag oty @don 2 péom TV
POVLPIIPIKAV ALTO-ASIOAOYNONG TOV OPAO®V Ipoekvye NwG To 20% TeV pabntov amédooav
otV opdada tovg T péylotn Pabpoloyia, eve To voAowIo 76% Edwoav amd deKaoxXT® £wG
Oexaevvéa Pabpovg. AkoAovbmg, 1 arodeATi®on TOV POLPIIPIKGOV ETEPO-ASIOAOYNONG TOV
opAd®V oxeTkd pe tr) deSlotnTa g SapopP®ONG CLVEKTIKIG emmyelpnpatoloyiag katédetle
ne¢ 10 32% tov padntov Babpoloynoav toog ooppabntég tovg pe Sexaevvéd, eve to 68%
arro SeKaePTd ¢mg SeKAOYT®.

H anotipnon wmg opadikng epyaciag pe t) poopnpika avto-adloAdynong tov opddaov
£de18e mwg 10 20% TRV pabnteov anédwoav oty opdda tovg T péyotn fadpoloyia, eve to
orolouto 76% &dwoav amnd dekaoxt® g Oekasvvéa Pabpovs. Ia v idwa degiotnta, To
21% tov pabntov Padpoloynoe tov eavtd TOL pe €iKOOL, eved Tto 79% kopdvlnke oe
Babpoloyia armo Sexasptd ¢ng Oekaoxt®. TéAog, amod v eneepyaoia TOV AMOTEAEOPATOV
TOD TEMKOD ATOPLKOD TEOT MPogKLYe NwG T0 50% Tov pabntov Padpoloyndnke pe 20, eve ot
vmoloutot pabntég eixav Pabpoloyia amod Oexaoyt® £wg dekaevvéa. Ta mocootd avtd
@avepmvoov dYnAr| arnodoor) OTovg YVAOTIKODS OTOXOVG TG EVOTITAG.
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Ixnpa 5. @OANo eAEyyOD £pEDVITIKGOV DIIOOECEDV

Tupnepdopata - HEAAOVTIKOI oToXOl

2y mapobdod epyacia MAPOLOLACTIKE O OXeOLAOPOE, 1) AVAITLEN KAl 1) EQAPHOYT| £VOS
Ynelakod ocevapiov OlepevvhTikig pabnong mov e@appoomke oty IlpetoPddpa
Exnaidevon oto mhaioto too pabnpatog g dooikrig kat agopd v evotnTa «ZTATIKOG
HAextp1lopog». Ao 1) OOUVOANIKI| AIIOTINON TOV EDPNIATOV T1)G IMAOTIKIG EPAPHOYEG TOD
npotewvopevov oevapiov Samotobnke oOti a) ot pabntég coppeteiyav evepyd Kai pe
0waitepo evBovolaopid oe OAEG TIG PATELG EQPAPOYIG TOL OeVAPIOD, B) Ol EPYACTIPLAKEG KAl
YPNQakeg MEPAPAtikeg dpaotnplotnteg oovéPalav  Katalotikda ot Owadwkaocia
avadopnong TV dpykov 10eov Tov  padntov  kat omyv  avamtoln moAanm\ev
OlepepVITIKOV  OeSlOTIT®V, KAl Y) 1) eQAPHOY] OLVOLAOHOD  HOVIEPV®V TEXVIK®OV
adtoAoynong ¢dwoe 1) SLVATOTNTA OTOV EKMADEDTIKO VA CIIOTIPNOEL 1€ 000 TO OSLVATOV
peyalotepn axkpifeta kat AnPOTNTa Kat pe SOPNHEVO TPOIIO avtég Tig dedlotnteg.

MeMovtikd pag otdoyo amotedel 11 avamtodn kat vAomoinon Kat M@V KaAd
oxedlaopévav oevapiav diepeovrtikng pdbnong, ta omoia Ba adlomolody v mpootidépevn
adia TV oLYXPOVAV YNHPLAKOV COOTNHATOV PETATPETOVTIAS TV IAPAdOOolaKy| Tddn oe éva
OUYXPOVO EIMOTIOVIKO EPYAOTIP10.

Euxaplotieg

Evyapiotodpe Beppd v epedvnTike) opdada Tov eDPOIIATKOD epeLVITIKOL épyon «SAILS: Strategies
for Assessment of Inquiry Learning in Science» (mov ypnpatodoteitat amod to ¢Bdopo mpoypappd-
m\aioo épevvag g Evponaikng Eveong - Seventh Framework Programme) yia to Ao movo jag
&dwoe. O BKTLaKog TOI0g ToL €pyov eivat: http:/ / www.sails-project.eu/.
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