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EIZANQrH

Zruepa (o0PE PECO OE €va TEXVOAOYIKO TIEPIBAAAOV, OTO OTIOI0 TOCO Ol EVAAIKEG OGO
KOl TO TIOIdI8 £€PpXOVTal OE KABNUEPIVE ETTOQPN HE TIC EVVOIEC, TA QPOIVOLEVO KAl TIC EQUPMOYEC
TOU NAEKTIPIOPOU. ZXEOOV OAQ TA TIOIOIA XPNOIUOTIOIOUV KABNUEPIVA JIAPOPEC NAEKTIPIKEC
OIKIOKEGC OUOKELEC, OMWC TO Yuyeio, n TNAEOpACn, TO TNAEQPWVO K.G., EVW CULXVA
TIOPAKOAOUBOUV TOLG EVNAIKEG VO XPNOILOTIOIOUY GAANEG CUOKEVEC, OTIWE TO CidEPO, N Koudiva,
N NAEKTPIK] OKOUTIO, O UTIOAOYIOTNC K.Q., TIOU OTIOITOUV OUYKEKPIUEVEG OEEIOTNTEG.
EmumpocOeta, ot KaBnuUepPIVEC OLUINTACEIC OTO OTITI T TIAISIA OKOUV OUXVA EKPPATCEIC
OXETIKEC ME TIC NAEKTPIKEG OUOKEULEG, TO NAEKTIPIKO PEeVHA, TNV NAEKTIPIKN EVEPYEID, TN
Anpooia Emixeipnon HAektpiopol (A.E.H.) K.4., yU autO 0 NAEKTIPIOUOC ATIOTEAEl BAOIKO
Béua Twv duoikwv ETioTnuwv 1ou diddokovTal Ta Taidid atnv MpwtoBabuia Exmaidevon.

AT TN OeKkoeTia Tou 1980 KOl META, O XWPEC TOU OUTIKOU KOCMPOUL (T.X. CTNV
Auepikn, otov Kavadd, otn M. Bpetavia), diapoppwbnke n tdon «duoikéC Emotueg -
TexvoAoyia — Kovwvio» (Science, Technology and Society, STS), woTe va yivel g0vdean Twv
DoKWV EToTNU®OV e TNV Kolvwvia Kal TNV TEXVOAOYia. Z0u@wva PE auThiv TNV Tdon, OTIG
duoIkEC ETIOTAPEG divETal PEYOAUTEPN EUPOOCT) OTNV ATIOKTNOTN XPNOIUNG KOl AEITOUPYIKNC
yvwaong, dnAadn oTov ETIICTNUOVIKO — TEXVOAOYIKO aA@afntiopo (scientific — technological
literacy) (DeBoer, 2000) 6Awv Twv pobntwv/plov (science for all), woTe W ALPIAVOI TTOAITEG
va pmopolv va xelpidovtal KOIVWVIKA Bépata tng Kadnuepiviag (wng, Ta OoToia £Xouv
ETTIIOTNUOVIKEC JIACTACEIC KAl Toud/I¢ emnpedalouv dueca (ETNESCO, 1993, Solomon, 1999,
Hurd, 2000). MapdAAnAa €xouv ouvtaxBei avaAuTIKA TIpoypAauuoTa OIO0CKOAIOG TwV
duolkwv Emiotnuov (0wg 10 Tipdypauua SATIS otn M. Bpetavia 1Tou armevBuvetal o€
TadId NAKIag 8 €w¢ 14 etwv), Ta oroia arokaAovvrtal Science, Technology and Society
(STS) curricula (Zoller et al., 1990, McGinn, 1991).

Z1nv EANGda Ta Ttaidid oTo ANPOTIKO GXOAEio dIOAOKOVTAV yIO TIOAAG XPOvia yia Ta
OTIAD NAEKTPIKA KUKAMUOTO HPE Hio AQUTIO KOl Wia pTtotapio Kol yio OpIoHEVO GTOIXEIO armd
TNV NAEKTIPIKN eyKataotaon oto ottt (MAdtou, 2003). H didackoAia ntav cuvibwg
TTaPAdOCIOKOU TUTIOU, XwpI¢ Ta TIaIdId va €xouv T JLVOTOTNTA va TEIpAPaTi(ovTol WE
NAEKTPOAOYIKA LAIKA (UTTOTOPIEG, KAAWDIO, AQUTIOKIO, OIOKOTITEG). AUTO €iXE WC ATIOTEAECHA
Ta IS VA PNV PTIOPoUV VA GUVOECOULV TN OXOAIKN] YVWaOn HE @AIVOUEVO KOl KOTOOTACEI
NG KaBNUePIVC Toug {wNG. «lMa TTapddelypa, Ta TaIdId av Kol XPNoIKJoTIolouy KadnuepIva
M1 TIOIKIAIO NAEKTPIKWVY CUCGKELWV, O€ YVWPI(oUV OTI Ol CUCKEVEG PETT OTO CTLITI CLVOEOVTOAI

OTIWG TA AQUTIAKIO TOL EPYAOTNPIOU Kal OEV KATOVOOUV OTI Ol NAEKTPIKEG OIKIOKEG GUOKEVEC
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ouvdLovTal PETAED TOUC, OKOUA KOl av €ival TOTIOBETNUEVEG GE DIAPOPETIKA dWUATIA KAl OTI N
olvdeon Toug ival TTapAAANAn.» (MAdtou, 2003, geA. 1-2).

Katd 10 OXOAIKKO £10¢ 2005-2006 otnv OAn twv duokwv Emomuov tng =t
AnuoTikoU  TepIAauPBavotav n JIBOCKOAIO NG TIAOPAAANANG CUVAECNC OVTIOTACEWV
(YM.E.N.©, 2005, BipAio yia TO MOBNTA), €&VO amO TO OXOAKO €£10¢ 2006-2007
TiepINaPBAvETal TNV VAN Twv Puaikwv Emiomuwy Tng E' taéng (YIN.E.M.O, 2006, tetpddio
EPYOACIWV). ZXETIKA PE OUTO TO BEPA €XOULV Yivel dIEBVWC AiyeC €peuveg, OTIOTE O YVWPI(OUUE
OPKETA YIO TIC EVOANOKTIKEC 10€eC TWV TSIV ANUOTIKOU OXOAEIOL AVOEOPIKA HE TN
o0vdean Kal Tn AEIToupyia oUVOETWY NAEKTPIKWY KUKAWUATWY OTO €PYy0OTAPIO, TOV TPOTIO
o0VOECNC KOl TN AEITOLPYIO TWV NAEKTPIKWV OIKIOKWY CUOKEUWVY Kal TO EVPUTEPO KUKAWUO
NG NAEKTPIKNG OIKIOKNG eykatdotaong (MAdTouv & Ztaupidou, 2003, Pilatou & Stavridou,
2004).

ZTnv Tapoloa  epyaoia  PEAETONKOV Ol QVTIANWYEIC KOl OVOTIOPACTACEIC TwWV
poOnTwv/plov NG ZT' Ta&Ng ToL ANUOTIKOU OXO0AEiov, NAIKIOg 12 €TV, TIOU OPOPOUV CTIC
€VVOIEC TOU KUKAWMOTOC KOl TOU NAEKTPIKOU PeDHATOG, 0T oUVOECN KOl OTn Astoupyia
OUVOETWV NAEKTPIKWV KUKAWUATWY PE 000 AQUTIEC KOl Wia pttotapio (oUvoeon Ge OEIpA Kal
TIAPAAANAN oUVOEDN), OTOV TPOTIO AEITOUPYIOG SlAPOPWV NAEKTPOAOYIKWY LAIKWVY {UTToTapia,
MTIa, OIOKOTITNG, KOA,wdld, TIPI(a, OO@AAEIN) KAl NAEKTPIKWY OIKIOKWY CGUOKEUWV TIOU
XPNOIYOTIOI0UV KaBNUEPIVA OTO COTIITI, GTNV €vvold TOU avoIXTOU Kol KAEIOTOU KUKAWHATOC KOl
OTO POAO TOU OIOKOTITN, TNG TIPICAC KAl TNG OT@AAEIAG, OTN GUVOEDN TWV NAEKTPIKWY OIKIOKWV
OUCKELWV METOED TOUC, KOBWC Kol PeE TO €LPUTEPO KUKAWMO TNC NAEKTIPIKAG OIKIOKNAG
€yKOTAOTAOTG.

Ta Bépata 1oV ETUAEXONKAV VO PEAETNOOULV €XOLV HPEYAAN onuacia, yiaTi Ta Taidid,
EVW XeIpidovtal KaBnuepva dIAQOPEeC NAEKTPIKEG CUOKEVEC, GUVAVTOUV IDIQITEPEC OUOKOAIECG
OTNV KATOVONGON KOl EUTIEOWAOT A@NPNMEVWV EVVOIWVY, OTIWG YIA TIOPAdElyUa pela, OTav
aoxoAouvTtal he T Baciki autr evotnta NG PUCIKAG, dNAAdK Tov HAEKTPIOUO.

K0plog o1OX0C TNG €PYOOCIiOG OTIOTEAECE, €KTOC OTO TNV TAPOTIAVW OlEPEUVNAN, O
OXEOIOOUOC KOTAAANANG OIOOKTIKNG TopéuPBacng HE Paon &va olyXpovo TEXVOAOYIKO
TIEPIBAAAOV OLVEPYATIKNG PABNONC ETTOIKOSOUNTIKOU TUTTIOU.

' auto to onueio Tapouaiadovtal T PEPN MO TA OTIOIO OTTOTEAEITOI N gpyaaia.
ApPXIKA, OTO TIPWOTO KEPAAAIO YIVETAI QAVOCKOTINGN TNC OIEBVOUC Kal NG EAANVIKNG
BiBAloypagiag. Ava@EpovTal €PEVVEC TIOU AQOPOUV OTIC EVOANOKTIKEG IOEEC TIAISICV KAl
EVNAIKWV yla Ta BEUOTA TOU NAEKTPICUOU TIOU MPEAETONKOV OTnv Tapoloa €pyadia, OTo

oxediaopd Kal atnv opyavwaorn SI0ACKOAIWY YIa TNV TPOTIOTIOINGN TWV EVOANOAKTIKWY I0EWV
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TV TIAIBIWV YIA €VVOIEC KOl QAIVOUEVO TOU NAEKTPICHOU, OTN OUVTOEN VEWV OVOAUTIKWV
TIPOYPOUUATWY YIO TN OIOOCKOAID TOU NAEKTPIOPOU, KABWC €TTioNg Kol OTnv OovATITUEN
EPYOAEiV yia TN dlgpelivnon TwV I0EWV TWV HOBNTWV/PIV KAl TWV @OITNTWV/PIKV Yid
Bpata NAEKTPICPOL Kal payvnTiouov.

21N OULVEXEIQ, OTO OEUTEPO KEPAAAIO TIOPOUCIALOVTal Ol OTOXOL Kal Ol LTIOBETEIC TNG
é€peuvag, avalvovtal 1o PEBOSOAOYIKA OTOIXEID TIOU ETIIAEXBNKAV va Xpnoipgottoinboiv,
TIPOKEIYEVOL va  dle€axBei n €psuva KAl TEPIYPAPETOlI OVOAAUTIKA 1N PEBOdOC TIOU
OKOAOUONONKE:

21NV €peuva THpav péPog 33 Tadid TG ZT' TA&NC TOL dNUOTIKOU OXO0AEiOL, KATA TO
OXOAIKO €1oC 2005-2006, TO OTI0iI0 CUPTIANPWOOV £Vva  YPATITO EPWTNUATOAOYIO  (BA.
Mapdptnua 1), Tpv amo tn SISACKOAIO TNG EVOTNTAC TOU NAEKTPIOUOU OTO OXOAEI0, WaTE va
KOTaypa@ouv Ol IOEEC TOUC VIO EVVOIEC KOl @OIVOUEVO TOU NAEKTPIGHOU. AKOUN, OTO OEVTEPO
KEPAAQIO TIEPIYPAPOVTAL Ol EVOTNTEG TIOU Eixav d1daxOel Ta TaIdid otnv E' dNuOoTIKOU OXETIKA
ME EVVOIEC KOl @AIVOUEVA TOU NAEKTPIOHOU.

210 TPITO Ke@AAAIO TtapouoiddovTal Ol aTIaVIACEIC TIOU €dWa0V KOl TO OXNUOTO TIOU
EKavav Ol JoONTEC/PIeC EEXWPIOTA a€ KABE EPWTNGN TOU EPWTNUATOAOYIOU Kol SIOTUTIWVOVTAL
TO GUUTIEPACUATA TIOU TIPOKUTITOUV.

210 TETAPTO KEPAAAIO €€nyolvTal Ol AOYOl Yl TOUC OTIOIOUC KPIBnKe avaykaio va
MEAETNOOUV 01 EVOANOKTIKEG I0EEC TV POBNTWV/PIV TNG ZT' TAENG TOU ANUOTIKOU GXOAEioL
yia Ta amAd NAEKTIPIKA KUKAQMOTO KOl TNV TIOPAAANAN o0VOEOn KOl KOTO CUVETIEIN VA
OXeSIOOTOUV OTPATNYIKEG TIOPEPPACNC Kal va cuvtaxBouv @UANa epyaciag (BA. Mapdptnua
2), Y€ Bdon éva véo PaBnaolako TEPIBAAAOVY, TO OTI0I0 OTNPIETAI OTN CUOTNUIKN ATIoYn YIA TN
OI00CKOAIN, KABWC Kal OTIC apXEC TOU KOIVWVIKOU ETTOIKOOOUNTIOUOU KOl TNG OUVEPYATIKNG
pMaONoNg. ZTta @UAANA Epyaciog Ol pHaBNTEC/PIEC KOAOUVTAL VO TIPAYUOTOTIOI|COLY EIKOVIKA
TIEIPAPOTa  Pe T Pondeld TOu  EKTTAIOEVUTIKOU  AOYIOHUIKOU  ETTOIKOOOMNTIKOU  TUTIOU
M.A.©.H.M.A. Kal dl0@opwV TIPOCOUOINCEWY Kl papuoywv (Java applets) amd 1o Aladiktuo
(Internet). Emiong, avoADeTal 0 pOAOG TwV AOYICUIKWV TIOU ETTIAEXONKAV yia TN OId00KOAIa
KOl TN HEOnacn €vvoliwv Kal QAIVOUEVWVY TOU NAEKTPICHOU Kol SIOTUTIWVOVTOL TIPOTAGCEIC YIA TN

BeATiwaon ¢ d1daCTKaAING.
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KE®ANAIO 1

Avaokornon g BiRAloypagiag yia n d1daoKaAia

KOl JAadnon evvoimv KAl @OIVOUEVWY TOU NAEKTPICHOUD

1.1 MNepiAnyn

AIGQOPOI/EC EPELVNTEC/PIEC TE TIOAAEC XWPEC, OMWE ot MoAAia, otn Zoundia, ot
Mepuavia, otn Néa ZnAavdia, otn M. Bpetavia, otnv OAAavdia kal otnv EAAGda €xouv
EPELVNOEL TIC EVOANOKTIKEG 10€eC padNTWV/plov  MpwtoPBdduiag Kol  Asutepoaduiog
Ekmaideuong Kal evnAIKwv yio TOV NAEKTPIOPO YEVIKOTEPO, KOBWC Kal ylo Tn por Tou
NAEKTPIKOU PEVUATOC OE ATIAG KOl OUVOETO NAEKTPIKA KUKAWUOTA €10IkoTeEpa (Tiberghien &
Delacote, 1976, Andersson & Karrgvist, 1979, von Rhoneck, 1981, Maichle, 1981, Osborne,
1981, 1982, 1983, Solomon et al., 1985, Shipstone et al., 1988, Psillos et al., 1988, Kouvuapag,
1989, ZoAouwvidouv & Kakavad, 1998, MAdtou, 2003).

Z€ QUTO TO KEQPAAAIO Yivetral avookoTnaon Tng Olebvolg Kal TG EAANVIKNAG
BIBAloypa@iac. Ava@EPOVTal EPEUVEG TIOU A@POPOUV OTIC EVOAAOKTIKEG 10€EC TIAIOIWV KOl
EVNAIKWV YIO Ta NAEKIPIKA KUKAWUATO, TO PEOPO CE OTAG KOl OUVOETO NAEKTPIKA
KUKAQUOTA, TN dl0@opd SLUVAMIKOU Kal Ta SaypAPUOTA TWV NAEKTPIKWY KUKAWUATWY.

Katormv, axoAladovial oUVTOPO €PEVVEC TIOU OOXOANONKav HE TN XPron HOVIEAWV,
OVOAOYIWV KOl PETOQOPWY YIa T OIOOCKOAIO KOl pabnon &vvolwv Kol QOIVOUEVWY TOU
NAEKTPIOHOU.

Emiong, mepIAauBAvVOVTOl €PELVEC AVOMOPIKA HE TO OXEJIOOPA KOl TNV 0pydavwaon
OI00C0KOAIV YIO TNV TPOTIOTIOINGN TwWV EVOAAOKTIKWV 10£WV TWV TIAIOIV YIO EVVOIEC KOl
(PAIVOUEVO TOU NAEKTPIOUOL KOl TN oUVIAEN VEWV OAVOAUTIKWVY TIPOYPOUUATWY yia TN
OI000KOAIO TOU NAEKTPIGHOU.

ANECG €PELVEC TIOU OIVAAUOVTAI AQOPOUV OTIC EVOAAOKTIKEC I0EEC HABNTWV/PILV YIO TO
NAEKTPIKO PEVUA TIOU XPNOIUOTIOIOVY KABNUEPIVA GTO OTIITI KAl TN AEITOUPYIO TWV NAEKTPIKWV
OIKIOKWV OUCKELWY, KOBWC ETIIONG KAl OTNV OVATITUEN €PYOAEiwV yia Tn dlepedivnon Twv

I0EQV TWV PABNTWV/PIWV KAl TWV QPOITNTWV/PIWV YIa BEUATa NAEKTPICUOU KAl JoyvnTIoUOoU.

1.2 AvTAAYEIC TTAIdIWV KAl EVNAIKWY YIO TO PEVPA KAl TA OTTAG KOl GUVOETA NAEKTPIKA
KUKAWMPOTO

‘Epevuveg Tou €xouv die€axBei atn MaAAia (Tiberghien & Delacote, 1976) kai otn Néa
ZnAavdia (Osborne, 1983) €deiav OTI PABNTEG/plEC NAKKIOG 8-12 €TV, TIPIV OTIO TN
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O10aCKOAIO, OTIETUXOV VO avaPouv Hio aoLVOETn Adutia, Otav eixav otn O1d0ear Toug
pTTOTOPIa KOl KOAWSIO 0UVAECNG. X€ TIOPOUOIN CUUTIEPACHOTO KOTEANEOV KAl AANEC EPEVVEG
(Andersson & Karrgvist, 1979, Fredette & Lochhead, 1980) pe amo@oitoug TNG
AegvutepoPaduiag Ekmaideuong, ol OToiol/eC €TTIXEIPNTAV CUVOETEIC TIOPOMOIEG UE OUTEC TOU

TIOPOKATW oxnuatog (Shipstone, 1985/1993, aeA.47):

o 1l

Zxnua 1

AVOOKOTINGN TWV EVOANOKTIKOV 0@V TV TAISIOV KOl TWV &VNAIKWY yla Ta
NAEKTPIKA KUKAWUOTO €XEl Yivel amd to Shipstone (1985/1993), amo tnv Driver Kal toug
ouvepydarteg ¢ (1994, keg. 15), amod touc Stocklmayer kai Treagust (1996), amo toug Chang,
Liu kou Chen (1998), kabwc emiong kal améd Toug Engelhardt ko Beichner (2004).

'EXel amodeixBei 0TI TTaudid 15-17 €10V SIOQOPETIKWV EBVIKOTATWY OE JIAPOPEC XWPEC
(AyyAia, FaAdia, OAMavdia, Zoundia kai Meppavia) Bewpolv OTI 0 NAEKTPICPOC, TO PEVUA, N
10X0¢ R KATI AAAO €ival aTTOBNKELPEVO OTNV TINYI Kol PEEL TO EEWTEPIKO KUKAWMO OTIOUL KAl
KOTAVOAWVETOl XWPIC va €ival co@EC TI aKPIBWE EVWOOUV, VW 1 UTIOTAPIa aVTIMETWTTI(ETal
oav IO oUOKeLN (TINyn) TIOU TTOPEXEI TLVEXEC, OTABEPO pelA OTO KUKAwWa (Maichle, 1981,
McDermott & van Zee, 1984, Dupin & Joshua, 1987, Shipstone et al., 1988).

Ta madld oTnv TIPOCTIABEId TOUC VO KOTOVONOOUV TO NAEKTPIKA (QAIVOUEVA TIOU
QVTIUETWTTI(OLY  oXNUOTICOUV  pio  TIOIKIAIG  €VVOIOAOYIKWV  POVTEAWV. Ta  dnUOQIAN
€VVOIOAOYIKA povTéAa (Osborne, 1981, 1983) mou XpnoluoTtololy Ta TaIdId nAlKiag 8-12 eTwv
MEUOVWUEVA 1 G oUVOLACHO, aVAAOYO HE TIG TIEPIOTACEIC, TIPOCTIOBWVTAC va €ENyroouy 1o
TIWC OUTO TIOU «KATOVOAWVETOI» TINYAIVEL OTIO TNV «TINYI» OTOV «KOTAVOAWTH» €ival Ta €€7G
(Shipstone, 1985/1993, oeA.49).:

1) To PJOVOTIOAIKO poviéAo (the unipolar model).
Agv LTIAPXEl pPevUa OTn OlOdPOUN ETIICTPOPNC,

yiaTi €X€l xpnoigoTtoin®si 0Ao otn AduTa.
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To 1999 o Kibble Bprke ouolOTNTEC OTIC 10€€C PETAED OEUTEPOETWV @POITNTWV/PILOV
uTIoPnNEIwV daokaAwv (N=89) kal padntwv/piov nAikiag 9-11 etwv (N=117) amod toud/Ic
oTt0iouC/eC NTNBNKE va oxedIACOLY TI Ba EBAETIOV OTO ECWTEPIKO EVOC KAAWDIOL aoUVOETOU
KOl VO KOAWDIOL auvdedeévou o€ KOKAWWA, av yivovTav TTOAD PIKPOI/EC Kal eloxwpolaav
OTO ECWTEPIKO OLTWV. Ta oxEdIA TIEPIEAAUBAVAY TN PUAIKI doUN EVOC KOAWDIOU Kal £deXvav
TO pelUO COv Kivnan @OPTICUEVWY [ YN CWMOTIdIwV 1 ogav Kupatwdn, oTivenpoBoia
avatapaxr. Mepikd TIadId amEdWaaV 0T0 PEVUA IBI0TNTEC {WVTOVWVY OPYOVIGHWV.

To 1999 o1 Borges kai Gilbert dig€nyayav pia €psuva otn Bpadidia pe pabntéc/pleg
NAIKiag 15-18 €10V KAl ETTAYYEAUOTIEC TIOU N KABNUEPIVI] TOUG OOXOAIO oXeTI{OTAV HUE TOV
NAEKTPIOPO. ZTOX0C TOUG NTAV N JIEPELVNGT TWV VONTIKWV HOVIEAWVY TIOU XPNCIUOTIOIoUV Ol
MOBONTEC/PIEG KAl Ol €VAAIKEC yia TN @QUON TOU NAEKTPIKOU pebPOTOC, TO OoToia nrav: O
NAEKTPIOUOC oav por (TO PELPA Eival «KATI» TIOU PEEL KOl KATAVOAWVETAL aTtd TN AAUTIO), 0
NAEKTIPICUOC oV OVTIOETO PelUATA (LUOVTEAO GUYKPOUOUEVWVY PELUATWY), 0 NAEKTPICHOC
oav KIVOUPEVA @opTia (To pebUa ATTOTEAEITAI OTIO NAEKTPIKA QOPTIO TIOU KIVOUVTAIl SIAPETOU
€EVOC aywyou, &V TO KUKAWPO Oev aTOTEAEl €va oUOTNUA aAANAETUOPACEWY) KAl 0
NAEKTIPICHUOC OOV @OIVOUEVO TIEDIOU (TO PEVMO OTIOTEAEITAl OTIO NAEKTPIKA (POPTIGUEVA
CwMaTIOI TIoU KIvoLvTal KATw omd TN dpacn TNG dlo@opac OUVAMIKOU, VW TO KUKAWMO
OTIOTEAEL éva oLOTNUO OAANAETIIOPACEWVY). ETITIAL0V, OI HABNTEC/PIEC EKOVOV AOYO YiO TOUG
KIvOUVOUC TOU NAEKTPIOHOU.

ATIO TO ATTIOTEAEOUATA NG £pELvag Twv Borges kai Gilbert (1999) gaivetal 0TI Pe TNV
TIAPOd0 TOU XPOVOU TA ONUOPIAN E€VVOIOAOYIKA HOVTIEAA yia TO pelpa Tou Osborne (1981,
1983) veiotavtal aAAayEC Kal eEeEAicaovTal, VW TIOPAAANAC TA ATOPO LIOBETOUV TTIO TIAOUGIO
AEEINOYIO KOl XPNOILOTIOIOVV TTIO OPNPNPEVEC EVVOIEC.

O oTOX0G MIAC AAANG €peuvag TIou EAAPe xwpa atnv Toupkia (Senear & Eryilmaz,
2004) ntav va dlgpsuvnBolV Kal va avoAuBouv ol TIBavoi TIAPAYOVTEC TWV EVOANOKTIKWVY
100wV padntwv/plv Asutepofabuiag Exmaidevong (ninth grade), nAikkiag 15 €1wv, yia 1a
NAEKTPIKA KUKAWUOTO, Ol OTIoiol €EOPTWVTAL A0 TO @UA0. META TNV OAOKANPWGN TN¢
O1000KaAIOG PE BEua TOV NAEKTIPIOUO O0ONKE €va ATIAG TECT OXETIKO HE TNV EVVOIA TOU
NAEKTPIKOU KUKAwUatog (Simple Electric Circuit Concept Test, SECCT) ce 1678 maidid
Mupvaoiou (764 ayopla kal 914 kopitola). To TeoT TepiEAAUPave BEUaTa TOCO UE TIPAKTIKO
000 KOl PE BewPNTIKO TIEPIEXOUEVO. EKTOC amd TO TEOT O0ONKE Kl €va EPWTINUATOAOYIO
(Interest-Experience Questionnaire about Electricity, IEQ) vyia va peAeTnBolV T

EVOIOPEPOVTA KOl Ol EUTTEIPIEC TWV TTAIDIWY OXETIKA HE TOV NAEKTPIOUO.
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To OTIOTEAECUOTO TOU TECT £0€IE0V OTI YEVIKA N ETIOOCN TWV HAONTWV/PIV HTav
OXETIKA XOUNAN Kol OTI TIOANOI/EC HaBNTEC/PIEG €iXaV EVOAANOKTIKEG I10EEC OTAV EPUNVELAV
NAEKTPIKA KUKAWPOTA. ‘Otav Ta dedopéva avaAlOnkav YE TN OTATIoTIKN péBodo MANOVA
KOl aKOAOVBwWC pe Tn pEBodo ANOVAS Tapatnprbnke pia dla@opd w¢ Tpog To UAO yida Ta
ayoplo OXETIKA PE TNV €EaPTNUEVN YETAPBANTI) TNC GUVOAIKNG BabuoAoyiag ota 10 TIPAKTIKG
Bépata ToL TEOT. AVTIOeTa, dgv ULTINPXE KOUia Ol0@OPA WC TIPOC TO QUAO OXETIKA HE TNV
e€aptnuévn PETARANTN TNG CUVOAIKNCG BabuoAoyiag ota 6 Bewpnuikd Bepata. Emimpdodeta,
oTav Ta idla dedopeéva avoAlONKaAv UE TN oTaTIoTIK pEBodo MANCOVA Kal aKoAoUBwWC HE
N HEB0d0 ANCOVAS, eAéyxovtag TNV NAKIa Twv pobntov/plov, Kabwg emiong Kal Ta
EVOIOPEPOVTO KOl TIG EUTIEIPIEC TOUG OXETIKA HE TOV NAEKTPIOUO, ATIOOEIXONKE OTI N dlaopd
WC TIPOC TO PUAO TIOU €iXe TTAPATNPNOEI OPEINOTAV OTn GUVOAIKA BaBuoAoyia oTa TIPOKTIKA
Oéuata TOoL TEOT.

e WMo o Tpoc@atn €peuva Tou €yive otnv Toupkia (Qepni & Kele§, 2005) atdxoq
Nnrav n OlgpPelvNON TWV EVVOIOAOYIKWY HOVIEAWV TIOU XPNOIYOTIOINUY 250 pabnteg/pleg
MpwTtoBaduiag kot Agutepofabuiag Ekmaidsvong Kal @ortnTEC/PIEG, dNAASKH ATOUA NAIKIOG
11-22 €10V, yIO TO KUKAQMPOTO PE 000 AGUTIEC KOl dio pmatapia (oUvdeon o€ oelpd). ZTnv
Toupkia o1 poBOnTeg/pleq dIOACKOVTAlI NAEKTPICUO OTO OXOAEi0O OTIO TNV €KIN TAEN NG
UTTOXPEWTIKIC EKTIAIOELONG KAl PETA, dNAASK amod NAIKIa 12 etwv. Ta dedopéva GUANEXBNKAV
amo TIC OTIAVIACEIC TWV POBNTWV/PIV O EPWTACEIC AVOIXTOU TUTIOU, ATO TA OXNMOTA TIOU
€KOvav Kal amo TIC €ENYrOEIG IOV Ol idlol/eg £dwaav yia Ta oxnuota auvtd. H avdiuon twv
O0EO0UEVWV EYIVE TOCO HE TIOIOTIKEG OGO KOl UE TIOGOTIKEG UeBOJOUC.

ATIO TNV avaAuon twv dedoUEVWY BIATIICTWONKE OTI TA ATOPO XPNOIUOTIOIOUY Ta idla
EVVOIOAOYIKA POVTEAQ HE OUTA TIOU Bpednkav amo pia AAAn épsuva (Osborne, 1981, 1983).
JUYKEKPIUEVO, Ol TIEPIOCOTEPOl/eC PaBNTEC/pleg 11 €Twv (0g TOCOCOTO 58%) TOU dgv eixav
O10ax0ei KABOAOU NAEKIPICUO OTO OXOAEID XPNOIUOTIOINGAV TO HOVOTIOAIKO HOVTEAO, Ol
MOONTEC/pleC 13 €TV XPNOIPOTIOINCOV TO HOVIEAO TWV OUYKPOUOUEVWVY PEUPATWVY OF
TT0000TO 22% KOl T0 POVIEAO TNC €€OCOEVIONC TOL PEVUATOC I TO MEPICTIKO HOVIEAO Of
TT0000TO 24%. To MPOVIEAO NG €€a0Béviong TOU PEVPATOC I TO MEPICTIKO HOVTEAO
Xpnoiyottoinoav ol piooi pabntég/pleg 16 €Twv, Ol POITNTEG/PIEC 19 €TWV O€ TTOCOCTO 36% Kal
ol @oItNTEG/pleq 22 €TV Ot TO000TO0 20%. TO ETUCTNUOVIKA OTIOOEKTO  HOVTEAO
Xpnoigotoinoav ol padntéc/plieg¢ 16 €1wv oe T0C0C0TO 58%, O @OoITNTEC/plEC 19 €TV OF
TT0000TO 58% KOl Ol QOITNTEC/PIEG 22 ETWV CE TTIOCOCTO 72%.

O1 epni kal Kele§ uvmtootnpidouv OTI Ta ATIOTEAECPOTO TNG €PELVAC OPEIAOVTAl GTO

YEYOVOG OTI oTnv KaBnuepivry {wr Ta Taidid BAETIOUV TIC OUCKEULEG VA €XOUV €va KOAWOIO
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(Xprion TOU POVOTIOAIKOU HOVTEAOU). AAAOL Adyol gival OTI 0 XpOvoC yia T OId00KOAIO TwV
duoikwv ETMotnuov ato axoAcio gival TieEpIOPIoUEVOC, 0 aPIBUOC TWV PaBNTWV/PIV Ot KABE
TAEN €ival PeyAAOC Kal KUPIWC gV LTIAPXOUY EPYATTNPIN, EYXEIPIOIO KOl UAIKA VIO TIEIPAUOTA.
EKTO¢ am’ autd, akoAouBegital n mapadociokr] PEB0dOC JIdACKAAIOC, €V 0 POAOC TwV
OXOAEiWV EXEl TIEPIOPICTEI OTNV TIPOETOILACIO TWV HABNTWV/PIOV VIO TIC €OVIKEG €EETACTEIC
amé Badbuida oe Babuida.

E[ ¢peuva Tou TtapouciddeTal TN oLVEXEID €yive oTo lopanA (Azaiza et al., 2006) Kail
gixe atoxo TN dlgpelivnon Twv 10wV 220 PadnTwv/plwv TNE TPITNG Kal TETAPTNE TA&NE Tou
AnpoTIKoU gXoAgiou, NAIKIag 8-9 €TV, yIO EVVOIEC KOl (QAIVOPEVA TOU NAEKTPICHOU TIPIV KAl
META TN OIO0CKOAIO 0TO OXOAgio. EIdIKOTEPQ, dlEPELVNONKAV Ol I10EEC TWV TIAISIWY YIO TOV
NAEKTPIOHO, VIO TO NAEKTPIKO PEUUA OE KUKAWUO HE Mio AGUTIO KOl IO grtatopia, Kabwg
ETMONG KOl yIO T OXEON TOU NAEKIPIOUOU HE HIO CEIPA aTmd @QUOIKA @AIVOUEVAL TIOU
ouuBaivouv atn @LOT. Z10 lopanA ol HadnTEC/pleg dIOACKOVTAI NAEKTPICO GTO GXOAEio amd
TNV TETAPTN TAEN TNG LTTOXPEWTIKAG EKTIAIOELANG KAl PETA, dNAAdN amd NAIKia 9 €TV KATA TO
TIPOTUTIO TwV Science, Technology and Society (STS) curricula (BA. Eicaywyn).

Ol poBnteg/pleg TIOL TIRPOV PEPOG OTNV €peuva Oev egixav TNV idla €BVIKOTNTA Kal
TIPOEPXOVTAV OTIO OIOPOPETIKA KOIVWVIKA OTPWUATA, OnAadr 0T0 OOTIKEC KOl OYPOTIKEC
TIEPIOXEG ME PUNTPIKNA YAwooa Ta eBpaikd (N=100), oo pia hIKPr TTOAN YE PNTPIKN YAWCOoO Ta
apafiké (N=80) kai amo éva Xwplo Bedovivwv pe untpikr yrAwooao ta apafika (N=40).

Ta dedopéva GUAAEXONKOV pe OUO TPOTIOLG. Q) ATIO TIPOPOPIKEC CUVEVTEVEEIC HE
TOUC/IC HOBNTEC/PIEC KOl () amd TIC OTIOVINCEIC TwWV HABNTWV/PIOV O €va  ypPaTITo
EPWTNUATOAOYIO TIOU TIEPIEIXE EVVEQ EPWTNATEIC AVOIXTOU TUTIOU.

ATIO TNV avAAuon Twv dedoUEVWY BIOTIICTWONKE OTI Ol TIEPICTOTEPOI/EC ABNTEG/PIEC
Oploav TOV NAEKTPIOUO «OOv TNV OVIOTNTO TIOU €ival LTIELBLVN yia TN AEITovpyia dlAPOPwWV
GUOKELWV», TOV XOPOAKTNPIoAV 0OV «QWTIG» KI EKavav AOY0 yla Toug KIvOUVOUG TIOU UTTOPEL va
OVTILETWTIICOUV. Z€ TIOPOUOIA OTIOTEAECUATA EiXOV KOTOANEEL TIAAMOTEPO KOl AAANEC EPEUVEQ
(Solomon et al., 1985, Oldham et al., 1986, Borges & Gilbert, 1999). AAAN 15€a TOU €ixav Ta
TIAIBIA VIO TOV NAEKTPICHO NTaV OTI «PEE», «UOIALEl HE PEVUA PAUPOU VEPOU» KAl OTI «OTOV
NAEKTPICUO 1] OTO OTOTIKO NAEKTIPIOUO O@EIAETOl TO NAEKTPIKO PeDUO». AKOUN aTEdWOOV
IOI0TNTEC POYVNTICHOU OTNV NAEKTPOOTATIKA €AEN KOl OpPICOV TOV NAEKTIPICHO OOV «T0
HayVATN TIOU EAKED 1] OV «@OPTIO TIOU EAKED».

I Ta @uUOIKA @AIVOPEVO 0@QOPOUCOY OTOV KEPOUVO KOl OTNV OOTPOTIH, OTO QAIVOPEVO TOU PIOQWTIGUOL OTa

Ydpla, 0T0 QAIVOPEVO TN¢ Kivnong evog @utou (shy lady) otav mAnoialovpe 10 SAXTUAG HOC, OTO QOIVOUEVA
OTaTIKOU NAEKTPIOHOV OTa HOAAIA KOl OTO povxd, OTO avOpWTIIVO VEUPIKO cLOTNUa, otn {wr Kol oTto Bdvato.
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ZUVOTITIKA, OVOQEPOUKE OTI 0 NAEKTPICPOC CUCXETIOTNKE HE TO QUOIKA QAIVOLIEVO TIOU
ouVOLOVTal HE QWTIA, QPwG, B6puPo, NXo Kal Kivnan. AZloonueiwto €ival to yeyovog OTI
OPKETOI/EC apaBo@wvol/eq padnTEC/pleg (TTPOPAVWC AOYw TOU TTOAITIOUIKOU TOUC UTIOBaBpoU)
OTIEOWOOV TOV NAEKTPICUO GTO OO KAl TOV OpIoavV Gav TNV «Puxni» Twv TIPayPdtwy. AuTn N
10¢a dgv TtapatnEnonke kabBoAou otoud/ic ERpaiouc/eq pabNTEC/pleg Kal PETA T OIOOCKOAIO
€iXE EKAEIPEL EVTEAWC.

ZXETIKA PE TO POVTEAO TOU NAEKTPIKOU PEVUATOC, TIPIV TN OIO0CKOAIO, GE OAEG TIC
OMAdEC TOL deiypaToC TIAPATNPONKE TO POVOTIOAIKO POVTIEAO, OAAG PE TIOAD LPNAO TTI0GOGTO
(90%) oTouc/iIc apafo@wvouc/e¢ PadNTEC/pleq. META T OIOACKOAI, Ol TIEPIOCOTEPOI/EG
MOONTEG/PIEC XPNOIMOTIOINCOV KAEIOTA KUKAWUATO KOl TO HOVIEAO TWV GUYKPOUOUEVGIV
PEVUATWY, OUWC UEPIKOI/EC oxEdlaoav PeVUO POVO OTO €va KOoAwdIo. H 10éa TG porg tou
pedaTOC KATA pia KateBuvan 0 OAO TO PNKOG TOU KUKAWUOTOCG EUQPAVIOTNKE OE PEYAAO
TI0000TO OToUC/I ERpaioug/eq pabntég/piec oe avtiBeon pe TO €va TPITO TwV apaBOPwvwv
MOBNTWV/PIV TIOU TIAPEPEIVE TIPOCKOAANUEVO OTO POVOTIOAIKO POVTEAO. Aiyol/eq ERpaiol/eg
pMOONTEC/pleg LTTOOTAPIEOV OTI N TIOOOTNTO TOU PEVPOTOC OIOTNPEEITAl KATA HNAKOG TOU
KUKAQMOTOG. MepPIKOUG PAVEG WETA TN dIdACKOAIa o1 apafo@wvol/eg nabnteg/pleg BeAtiwoav
aTIo ETUCTNMOVIKI ATIOWN T EVVOIOAOYIKA TOUC HOVTEAX YO TO PEVUA.

€ TIOPOMPOIO OTIOTEAECHOTO €iXe KOTOANEEl TIOAMOTEPO KOl MIO GAAN €peEuvVa OTO
lopanA (Saphady, 2000), cOP@WVO HE TNV OTIOIO TO POVIEAO TWV CUYKPOUOPEVWV PEVUATWVY
KOl N 100 TNE «KATOVAAWGCTC» TOU PEVHATOC UTTOCTNPIXONKaV amd padntéc/pleg 13 €twv.

MEeTd 10 TEAOC NG €peuvag, N opdda Twv Azaiza et al. KATEANEE GTO CLUUTIEPACUO OTI
Ol EKTTAIOEVTIKOI, KOTA TN d1dacKaAia Twv PUCIKWV ETIoTNUWY, TIPETIEL va AauBAvouy uTtoyn
TOUG TO TIOAITIOMIKO, KOIVWVIKO, OIKOVOUIKO KOl BPnOKEUTIKO LTIORABPO TWV PABNTWV/PIWVY,
yiaTi améd auto emnpedadetal n yabnaon.

AvTIKeigevo TN €peuvvag twv Planinic et al. (2006) Tou TPAYPOTOTIONONKE GTNV
Kpoartia Atav ol eVOANOKTIKEG 10€e¢ 170 pabnt@v/plov TG TPWTNG KAl TPItNG TAENg Tou
Mupvagiov. O1 padNTEC/PIEC CUUTIAPWOAV €VO EVVOIOAOYIKO TECT Kal a&loAoynonkav wc
Tipo¢ 000 Bépata @UOIKNG: Toug vopoug tou Newton (Newtonian dynamics) Kol 1o OTTAG
KUKAQMOTO guveXoUG PeLPATOC. EKTOC amo TIC ATTAVIACEIC TIOU £3wWaav Ol PaBNnTEG/pleC oTa
EPWTNUATO TOL TEOT, ETITIAEOV UTTEQEIEAV TNV AUTOTIETIOIONAT] TOLC 0 KABE aTtAvInan, dNAAdN)
KOTA 000 TrioTeELAV OTI N ATIAVINGH Toug NTav owaTr). Ol CUYKPICEIC £yIvav WG TIPOG TN
OULOKOAIO TOU KABE EPWTAMATOC KOl TNV AUTOTIETTI0IONAN Touv/Ng KABE pabntr/plac.

Ta amoteAéopata €0€1EavV OTI Ol HaBNTEC/PIEC £XOULV yIA TOLG VOUOULG Tou Newton TTio

EOPAIWPEVEG EVOANOKTIKEG 10EEC OE OXEDN ME TA KUKAWMOTA ouveXoUG PEVPATOC, VIO T OTIOoIO
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Ol HOBNTEC/PIEC €XOUV TIO XOMUNAN QUTOTIETIOIBNON TOCO OTI( CWOTEC 000 KAl OTIC
AOVOOOUEVEC OTIOVTHOEI. AKOPN dIATIOTWONKE KAl OTIC dU0 OPAdEC HABNTWV/PIWV Hid
OUCTNUOTIKN KOl OTOTIOTIKA ONUOVTIKA dla@opd PETAED TN YEONG OUTOTIETIOIBNONC OTOUC

vououg Tou Newton Kal 0Ta KUKAWUATA guveXolG pEVPATOC.

1.3 EVOANOKTIKEG 10€EC HABNTWV/PIWV YIA TO NAEKIPIKO PeLUA, TN dla@opA dUVAUIKOU
KOl TNV avtiotaon

Mia épevva pe dciypa 145 padnteg/pleg nAikiag 15-18 €twv Kal 21 dAOKAAOUC/EC
(Cohen et al.,, 1983) £dciée OT1 divetal IOIAITEPN EUQOCT OTO PEVUA KAl OXI OTNn ola@opd
duvauikoL TIou €ival n aitia g porg Tov pedPatoC. ETmAéov, N PTTATOPIO AVTIMETWTTI(ETAI
OOV MIO OUCKELN TIOU TIOPEXEl OULVEXEG, OTAOEPO pelpa OT0 KUKAwpO. KdaBe atolxeio
QVTIMETWTTIETAI EEXWPIOTA XWPIC va BewpEITal OTI TO KUKAWUO ATIOTEAEL éva gviaio oLOTNUO
OAANAETUOPWVTIWV OTOIXEIWV.

Ze pla épeuva (NTNONKE aTo POITNTEG/PIEC LTIOWNPIOVC/EC PUOIKOUG KAl HOONTEC/PIEC
/A\UKEIOL va TTapatneErnoouy pia CeIpd amd dIayPANPOTA KUKAWUATWY KAl VA €ENYHOOLV TNV
€VTOON TOU PEVUATOC Ot OU0 OIOPOPETIKA onueia oe KABe KUKAwua (Joshua, 1984).
AlQTIOTWONKE OTI T0 ATOPA EPUNVEDOULY TA JIAYPAPHOTA TWV NAEKTPIKWY KUKAWUATWY oav
METAPOPIKEG OVATIOPACTATEIC EVOC «CUCTIHATOC GWANVWY» JETO ATIO TOUG OTIOIOLC TIEPVAEL TO
pelPO gav por;, TO OTI0I0 OVOUAJOLV NAEKTPICHO, €VwW OTIAVIO AVA@EPOVTOL OTN dlapopa
SuUVAMIKOU. AKOMN, Ol aVOTIOPACTACEIC TIOU OTIO PUUOIKN AToyn €ival idleg, epunveLoOvTal Gav
OlOPOPETIKEG KOl TO OVTIOTPOPO KOl KABE OTOIXEID TOU KUKAWMPOTOC Bewpeital OTI €XEl
OUYKEKPIYEVN AEITOLPYIO.

EmumAéov, €Xel daTIOTWOEl 0TI oTa SlOYyPAUHATA TwV NAEKTPIKWY KUKAWUATWY Ol
MOONTEC/PlEC AVTIUETWTIICOUV OUOKOAEC OTNV avayvwpion Twv 000 TPOTIWV CUVOECEWV
(olvdean oe oelpd Kal TToPAAANAN olvdean) (Caillot, 1984, McDermott & Shaffer, 1992).

Z1nv EANGSO pia €peuva Tou dIEENXON ue pabnteg/pieg nAkiag 13-15 etwv (Psillos et
al., 1988) £d¢e1&e OTI 0XEDOV OAO/eC yvwpllav Tov 0po BOAT (volt), o de0TEPOC dNUOPIANC OPOC
ntav 10 KidoBar (Kilowatt), evw Aiyo/e¢ avépepav TO aumép (ampere), dAueca
ETINPEAOUEVOI/EC aTTO TO TEXVOAOYIKO TIEPIBAAANOV péoa OTO OTtoio {Ouv. ZXETIKA HE TNV
MTTOTOpPIO, OUTA QVTIMETWTTICETOl 0OV IO CUCKEUN avo@opdc yia tnv 10éa TN¢ TAong 1 oov
UTIO00XENC TOUL PEVHPATOC, TNG EVEPYEIAC 1 TOU NAEKTPIOUOU. OpIoUPEVOI/EC HABNTEC/PIEC
Bewpolv OTI n TAon €ival pia povada PETPNONG TOU PEVUATOC, TNCG EVEPYEIOC [ TOU

NAEKTPICHOU.
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Ol idlol/eg epeuvnTeg/pleg TIPOTEIVAY €va OIBOKTIKO HOVTEAO yia TN OId00KaAia TNg
évwvolag ¢ tdong oto MupvdAaclo. ZUYKeKPIPéva, NTONKE amod Touc/IC HaBNTEG/pIEC va
TIPOPBAEYOLVY, VO CUYKPIVOUV KOl va EPUNVELCGOULVY TN PWTOROAIN TwV AAUTIGV, KOBWCE Kal TIG
METPNOEIC TOU BOATOUETPOL KOl TOU OUTIEPOUETPOVL O KUKAWMOTA OTIOU Ol AQUTIEC KOl Ol
pTTaTaPIEG NTOV CLVOEdEUEVEC O OEIPA 1] TTapPAAANAa. Ol epeuvNTEC/pIEC BEwPOLV OTI KATA TN
OI0a0KOAIa 1 évvola NG TACNG TIPETIEL VA €1I00X0el WC TIPWTAPXIKA 106, €V TIOPAAANAQ
TIPETIEL VA YIVEL JIOXWPIOHOG PETAED TWV EVVOIWV TOU PEVPOTOC Kal TNE TAoNG, KABWC Kal
METOEL TNC TAONC KOl TNG EVEPYEING.

& Mo GAAN Ttapopola Epeuva dNTBnkKe amo 29 maudid NAIKIOG 8-9 €TwV NG TETAPTNG
TA&NG TOL ANUOTIKOU OXOAgiov, Ta oOTtoia €ixav aoXoAnBei pe BEpata NAEKIPICUOL OTNV
TIponyoUpEvn TAgn, TPWTIA va oxedldaouv dIaYPAPPOTO KUKAWMATWY PE Hio AGUTIO KOl Jia
pTIatapio, waote va avapel n AGUTTO Kol JETA va TIAPATNPAaoLy dlaypAUHUATO KUKAWPATWY Kal
va TIpooTiaBnaouy va TIPoBAEYOLY g€ TIoIo ] g€ TTola aTr’ autd Ba avafe n AduTta ) oxi (Parker
& Heywood, 1996). Amodeixbnke o1l ta TIAIdIA divouv TIC OIKEC TOuC €&nyroelg, OTav
aoxoAoUvTal PE TN GCUVAPHOAOYNCN OTIAWV NAEKTPIKWY KUKAWPATWY, Ot oxedlaldouv Tn
O100pOoUN TWV KOAWDSIWY GTO ECWTEPIKO TNG AAUTIAC, XPEIddovTal XpOvo YIo va TPOTIOTIOIGoLY
TIG 10€€C TOUC KOl TEAOG, Alya TTaIdI& €X0UV TNV I0£0 EVOC KAEIGTOU KUKAMWUATOC. ZUU@WVA HE
TOUC/IC EPELVNTEC/PIEC ATIO TA SIOYPAUUATO TIAIPVOUUE TIEPIOPICHEVES TIANPOQPOPIEC YIO TOV
TPOTIO LIE TOV OTIOI0 OKETITOVTAI TO TTAIOIA.

e o Epevva Tou EAaRe xwpa ot MoAAia (Liegeois & Mullet, 2002, Liegeois et al.,
2003) digpevvnOnkav ol 1dée¢ 100 pabntwv/piwv (59 Kopitola, 41 ayopia) AsutepoBaduiag
Ekmaideuong oydong wg dwdékatng TAENG (8th — 12th graders) yia tn dia@opd dLVOUIKOU Kal
TNV avTioTacn. XTOX0¢ TN¢ €peuvag NATav va dIOTIoTWOEl Katd 1000 Ol PaBNTEC/PIEC
KOTAVOOUV TIC OXECEIC METAEL TNC dlo@Oopdg SUVOUIKOU, TOU PEVPOTOC KAl TNG avtioTaonc,
WOoTe va eival oe Béan va TIPOBAEYOLY TIC EVOEIEEIC €vOC BOATOMETPOU 1 TNV TIMPN MIAC
avtiotaonc. Ol pabnTeg/pleg Kal Ol TIEPITOOTEPOI/EC EVAAIKEG TTIGTEDOLV OTI Ol AVTIOTACEIG
eival mnyég BepuodtnTag N ewtoc (Cohen et al., 1983). AUTO O@EIAETal OTO YEYOVO( TNC XPNONG
TV AQUTITPWVY KOl TWV CWHATWY BEpuavang otnv Kadnuepivr) {wr).

2TOLC/IC HaBNTEC/plEC BBBNKav 12 KAPTEC yIa TN O10@OoPa dUVAUIKOU Kal 18 KAPTEC yia
TNV OVTIOTOON TIPIV KOl PETA TN OI100C0KOAIO TOU NAEKTPIOPOU OTO OXOAEi0. Ze KABE KAPTA
OTTEIKOVIZOTAV €va NAEKTPIKO KUKAWHA. KATW a0 T0 KUKAWUO LTIAPXE MO KAiJoka. ZTig 12
KAPTEG APICTEPA TNG KAIpOKAC LTIAPXE N EvdoeiEn «Kauia dla@opd duvaulkoU» Kal Oe&Id
«YYnAn dlo@opd dUVOUIKOU». ZTIC 18 KAPTEC aploTePd NG KAIMOKOC ULTIAPXE N EVOEIEN

«KaBoAov avtiotaon» kot de€id «YYnAn avtioctacn». H diadikacio TepieAdupave o600
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QACEIC. TNV TIPWTN @ACN Ol KAPTEC TIAPOUCIACTNKOV C€ TuXOIa CEIPA KAl Ol HoBnTEC/pIEC
CUPTIAAPWGCAV TIC KAMOKEC. ZTO TEAOG TNG QACNC GUYKPIVOV TIC ATIOVINCEIC TOUC KAl €ixav TN
duvaTtoTNTa va TIC aAAG&ouv. XN de0TEPN QPACN O0ONKE €vag PEYOAUTEPOC APIBUOC KOPTWVY,
OKOAOUBNONKe TTapPOUOIa TIOPEIO PE TNV TIPWTN @ACT], OPWC Ol PabnTeg/pleg dev eixav N
duVaTOTNTA VO CGUYKPIVOLV TIC ATIOVIACEIC TOLG. KdaBe padntrc/pia d0UAEVE OTOUIKA HE TO
OIKO Tou/Ng PUBUO OE €va NOULXO0 BWMATIO OTO OXOAEI0.

H avaAuon twv QTOTEAECUATWVY €0€IEE OTI Ol PaBNTEG/PIEC KATA TNV EKTINNON NG
Sla@OopPAC SLVOUIKOU ayvonaoav To ded0UEVO TIOU TOUG JOBNKE yia TNV avTioToon Kal éAapav
LTIOYN TOUC KOTELOegioV POVO TO OEdOMEVO yia TO pevpa (TTood avaioya). AKOJn, ol
TIEPIOOOTEPOIEC POBNTEC/pleg EAafav LTTOYN TOUC TN BECN TOL AUTIEPOPETPOL KOL TO dEAOUEVO
ylo 10 pebpa. TEAOC, dOTTIOTWONKE OTI 20% TwV PABNTWV/PIWV, TOLAAXICTOV MHia @opd,
EQPAPUOCAV Mia oxéon avTIOTPOPWCG AVOAOYWV TIOOWV KOTA TNV EKTINNON g dlaQopag
ALUVAUIKOU Ttaipvovtag UTIOYN To BEQOUEVO TOU PEVHATOC.

‘Ocov agopd oTnv avtiotaaon, TPV TN dIdACKOAiIa, 68 padntéc/pleg EAapav umoyn
TOUC TN SlOPOoPA dLVAUIKOU PE OWOTO TPOTIO (TIocA avAaAoya), evw 45 pabntéc/pieg eaapav
LTTOYIN TOUC TO OEDOMEVO YIa TO PEVPA PE AAVOACUEVO TPOTIO, BEWPWVTACG TO TTOGA AVAAOYA.

Aloonueiwto €ival To yeyovoC OTI n PAEONon oTo OXoAsio d¢ @PAVNKE va eiXe
TPOTIOTIOINCEl TIC EVAANOKTIKEG IOEEC TWV HABNTWV/PIWV, YIOTI Ol ATIAVIACEIC TOUC TIPIV KOl
META TN dIdaCKOAIO ATAV TIAPOUOIEC.

Maipvovtag umown auvtd Ta ATTOTEAéTUATA N il €pELVNTIKA OPAda OTNPIXONKE o€
dedopéva ¢ MvwoTtikhg WYuxoAoyiog ylia va €QOPUOCEL PIO ATIAR HOBONCIOKN TEXVIKI)
(Liegeois et al., 2003) pe Baon  Gcwpia ¢ KovwvikAg Kpiong (Social Judgment Theory,
SJT), n omoia €onddel OTIC OXEOEIC METAED TWV TOPAYOVIWV KOl TwWV KATAAANAWY
CUVOLACHWY TWV KOVOVWV Kal OVOUAleTal AeIToupyikr padnon (functional learning).

To deiypa amotéAecav TpeIg ouddeg 31 atouwv (18 ayopia, 13 Kopitola): pia opdda
pHoONnTwV/plv Evatng Tagng, Jia opdda padntwv/piov £Bdoung TAENC 1ou dev sixav didaxOei
KOaBOAOL NAEKTPIOPO KOl pia opdada eVNAIKWY TEXVIKWVY ETIAYYEAUOATIOV.

H umobeon ¢ €psuvag ATav OTI PE TNV €QAPPOYI QUTHC TNG TEXVIKNG Ta Atopa Oa
yivovtav IKava va TIpoBAETTOUV ag Aiya AeTITA TN Sla@opd dLUVAMIKOD e Bdon ta dedopéva
TOU PEVPOTOC KOl TNG AVTIOTOONG Kol OTI AuToU TOL €idoug n Yadnon-Ikavotnta Ba dlapkoloe
OPKETEC EBOOPABEC PETA TIC APXIKEC aLVEDPIEG UABnonc.

To LAIKO TIOU XPNOIPOTIOINBNKE Kal n dladiKagia TTou akoAoudnonke (didpkelag 45 -
60 AeTITV) NTOV TTOPOUOIA UE QUTA TNC Ttponyoluevne épeuvag (Liegeois & Mullet, 2002).

2TC QACEIC PMABNONG XPNOIYOTIOINONKE pia oudda 35 KOPTWV OTIC OTIoIEC OTTEIKOVI(ovVTaV
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OlA@OPA NAEKTPIKA KUKAWMOTO KOl OTIC (QACEIC €AEYXOU TNC OTTOTEAECUOTIKOTNTOCG TNG
TEXVIKIC MO OPAda 18 KAPTWV.

ATIO TNV avaAuCT TwWV OEDOUEVWY OXI UOVO ETTOANBEVTNKE N LuTTOBeon TNG £pEuvac,
OAAG JIATIIOTWONKE OKOUN OTI Ol PaONTEC/pleg TNG ERdOPNC TAENG TIou dev eixav O1daxOei

KOBOAOU NAEKTPIOUO €pabav va TIPoBAETTOLY TN dla@OPA SLVAUIKOU OTIWC KOl TO AAAO ATOUA.

1.4 Xprion POVTEAWV, OVOAOYIWV KAl JETA@POPWV Yia TN dIdACTKAAI Kal pabnon evvolwv
KOl @AIVOUEVWVY TOU NAEKTPICHOU

MNa m JO1daoKoAia Kal pAabnaon €vvolwv KAl @OIVOPEVWY TOU NAEKTPIOUOU €XEL
XPNOIUOTIOINOEl 08 TIOMEC PEAETEC TO UOPOUAIKO HOVTEAO 1| MOVTEAO VvEPOU N UOPAUAIKO
avaAoyo 1 avaloyia tou vepol. Ol dIdaoKaAIeC &yvav e PaBNTEC/pleq AguTtepoBaduiag
Exkmaideuong (4 €peuveg), YE @OITNTEC/pleC LTIOWNPIOLC/eC daokAAoug/eC (1 €peuva), UE €V
EVEPYEIO EKTTAIOEVTIKOUG (1 €peuva), e TAIOIA TIPOCXOAIKNG NAIKIag (1 €peuva) Kal pe
poONTEG/pleC ANUOTIKOU oxoAgiov (2 €psuveg) (Smith & Wilson, 1978, Bullock, 1979, Black
& Solomon, 1987, Jabin & Smith, 1994, Newton & Newton, 1996, Heywood & Parker, 1997,
Schwedes & Dudeck, 1996, Schwedes, 2001, Kouuapag, 2002, Mepdikng & Koupapdg,
2002).

& OPIOHPEVEG aTIO TIC OIOACKOAIEC TIOU avA@EPONKAY, OAAA KOl OE HEPIKEC GANEC
XPNOIYOTIOMBNKaV TIEPICOOTEPEC ATIO Wi AVaAOYiEC OTIWG: N avaAoyia Tou vepoUl, N Kivnan
TWV NAEKTPOVIWV 1 QOPTICUEVWY CWHOTISIWY, TO HOVIEAO TOU «@AVIOCTIKOU TPEVOU>», TA
KIVOUUEVO OUTOKIVNTAKIO PE POPTIO, Ol KIVOUUEVEC OTAYOVEG, TO AVOPWTIIVO KUKAOPOPIKO
o0LOTNUA, N avaAoyia evog TTarXVISIoL pPOAWVY Kal N avaAoyia TG aAuacidag Tou TTodNAATOU
ME OKOTIO va JIaTIOTWOE( TTola 1| TIoIEC aVOAOYieC €XOUV KOAUTEPO HOABNCIOKA OTIOTEAEGUOTA
(Bullock, 1979, Black & Solomon, 1987, Dupin & Joshua, 1989, Jabin & Smith, 1994,
Heywood & Parker, 1997, Summers et al., 1998).

Oi Bullock (1979) kai Black kail Solomon (1987) 8gwpolv OTI TO HOVTIEAO TIOL AQPOPd
OTN PO TWV NAEKTPOVIWV Eival MO ATIOTEAECUATIKO O€ GUYKPION UE TNV avaAoyia Tou vePoU.
ETumpocfeta Kol AANOI/EC EPELVNTEG/PIEC KOATAANYOLV OE TIAPOUOIO CUUTIEPACUATA, dNAadn
OTI TO POVTEAO TOU «(@PAVTOCTIKOU TpEvou» (Dupin & Joshua, 1989), n avaAoyia tng aAuacidag
TOU TTodNAGTOL (Summers et al., 1998), T0 AVBPWTIIVO KUKAOQOPIKO GUCTNHO KAl N avoAoyia
evog Taixvidlod poiwv (Heywood & Parker, 1997) eival TO OTIOTEAEGUATIKA OTO TNV
avaAoyia Tou vepoU.

2TOX0C MIaC¢ AAANG €peuvacg (Gutwill et al.,, 1999), mouv €yive otnv APEPIKI], ATV N

dlepelivnon TNC YVWOTIKNC KAl TIAIOOYWYIKNC ETTIOPACNC TIOU EXEL N OIOOOKAAI TTIOANATIAGV
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MOVTEAWV €VOC OUYKEKPIUEVOU (QAIVOUEVOL Ot HaBNTEC/pleC AguTtepofabuiag Ekmaideuonc.
E10IKOTEPO, Ol €PELVNTEC/PIEC DdNUIOVPYNCAV JIOPOPETIKA HMOVIEAO OTATIKOU NAEKTPICHOU,
OULVEDRECGAV TOUC PNXOVIOPOUE Kal TIG avoTTapacTACEIC TOUG (dlaypAUUOTa), HECW EVOC OTTIAOU
vontikoU petaoxnuaticpol (mental transformation) kai PeTd PETPNOAV TIC ETIIOPATEIC OUTWVY
TWV GUVOECEWY CTNV TIEPAITEPW WABNGCN TNC CUUTIEPIPOPAC TWV NAEKTPIKWY KUKAWUATWY. Ta
MOVTEAQ PETOTPATINKAV O€ TIPOGOUOIWCEIC UE TN XPrION LTIOAOYICTH KOl TIOPOUCIACTNKAY Gav
OTTAOTIOINMEVEG  TIEPIYPOQPEG TIPAYUATIKWV (QPAIVOUEVWY KOl OXI oav avoAoyieC METAED
TIPOYHOTIKWY KOl OXETIKWV QAIVOUEVWV.

El KOpla uTtoBean TNC £€peuvag NTav OTI T POVTEAO HE TIC OULVOECEIC (OTNV €peuva
ovopuadovtal «coordinated models») 8a ATav TIIO KATAVONTA KOl OTIOTEAECUATIKA € OUYKPION
ME TO amAG JOVTEAD Xwpi¢ auvdéaelg (aTnv épeuva ovoudlovtal «noncoordinated models»).

2TV €peuva  CULPUETEIXaV 62 padnTéC/pleg, nAIKiag 15-17 €twv, OlO@OPETIKWV
€OVIKOTNTWV 010 000 oXOoAcia AegutepoPBabuiag Ekmaideuong g TIEPIOXNE TOL KOATIOU TOU
Zav dpavicioko. O padNTEC/pleC NTaV OEKATNG 1 EVOEKATNC TAENG, €iXav TIOPAKOAOUBNOEL
pabnuata Xnueiag kol AAYEBPAC, OAAG OxI DUCIKAG KOl TIANP®MONKAV yia To XPOVO ToU
o01éBecav. MMpiv TNV €peuva CLPTIANPWOOV dU0 TECT (pretests) (JIAPKEIOG MiOC wpOC),
TIPOKEILUEVOU VO XWPICTOUV O€ U0 TIEIPAPATIKEG OUAdEC KOl g€ 000 OPAdEC EAEyXOL. To éva
1e0T (Algebra pretest) €ixe ot10x0 TNV QZIOAOYNON TwV OAYEBPIKWVY JEEIOTNTWY TWV
poBOntwv/plv Kal to GAAo (Batteries and Bulbs pretest) tnv agloAdynaon tng Katavonaong mou
€XOUV Ol POBNTEC/PIEC YIO TIC OXECEIC TIOU OIETIOLV TA ATIAG NAEKTPIKA KUKAWUOTA. A@QOU
XWPIoTNKAV g€ OUPAdEC, Ol PABNTEC/PIEC CULUTIANPWOOV Kl €va TPITO TECT HUE EPWTHCEIC
TIOMOTIANG eTTIAOYNG (Relative Brightness test) OXeTIKA PE TN QWTEIVOTNTA TWV AQUTITAPWY OE
S1A@OPOUC GUVOLACHOUC NAEKTPIKWY KUKAWUATWV.

2TO ETIOPEVO OTAdIO, Ol PaBONTEC/pleg epydatnkav ae {euydpla Tov idlov @UAOUL yia 2
EBOOPABEE, TIPOKEIUEVOU va PABOULV TIOIOTIKA KAl TIOCOTIKA POVTEAD OTOTIKOU NAEKIPIGUOU
Kal Bewpio OTTAOV NAEKTPIKWY KUKAWUATWY. To pPECA TIOU XPNolJoTtoincav nrav &va
EYXEIPIOIO, Evag/pia PBIVIEOOKOTINUEVOC/N EKTTOIOEVTIKOC TIOU €EOETE EPWTNUOTA Kl EOIVE
€ENYNOEIC, KOBWC KAl TIPOCOUOIWCEIG PE TN Borbela uttoAoyiotr). H epyacoia d0o {evyaplwv
amo kKABe opdda PivteookoTiBnke. O1 PABNTEC/PIEC aKOAOUONOOV TNV ETIICTNMOVIKI)
peBodoAoyia pe PBaon tov «KUOKAO Epevvac» (Inquiry Cycle) tou White (1993), o oroiog
TiepIAauPBavel ta €€ng otadia: ¢ Epwtnong, tng MpopAewng, ¢ MNpooopoiwong, g
Epunveiag kai ¢ E@appoyng. ZOP@wva PE TNV EPELVNTIKN OPAdA, PECW TNG YVWOTIKNG
oU0YyKpPOUCONC, Ol PaBNTEG/PIEC OIKOOOUNOOV VONTIKA OITIOAOYIKA HOVTEAO TWV NAEKTPIKWV

KUKAWMATWV.
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MeTd 10 TEAOC TNC dladIKaaiag ol HaBNTEG/pIEG aTTAvVINoaY o€ £E1 TECT (posttests). ADo
amd auTd ATaV idl0 PE TA TECT TIOU CLMPTIANPWGCOV TIPIV Ao TN dladikaaoia (pretests), Ta oToia
a@QopoloOV OTOV NAEKTPICHO. Ta dedopéva avoAlONKaV HE TIC OTOTIOTIKEG HEBBOOOUC
ANCOVA kait ANOVASs kal €deiéav OTI 1 LTIOBEaN NG £peuvacg dgv ETTOANBEDTNKE, YIATI Ol
MOONTEG/PIEC OIKOJOUNOOV TIC OIKEC TOUC OUVOECEIC HETAED TWV OTIAWY  HOVTEAWV
(noncoordinated models). O1 egpeuvniég/ple¢  utootnpidouy  OTI T POVIEAO  TIOU
XPNolJoTIolouvTal KATA TN dIdACKOAia Twv PUCIKwY ETIOTNUOY 0XI JOvo Ba TIPETIEL va gival
AOYIKA KOl GUVEKTIKA, OAAG KOl VO TIEPIEXOUV YVWOTIKEG TIPOKANCEIC, Ol OTIOIEC va 0dnyolv
TOUC/IC HOBNTEC/PIEC OTNV OIKOOOUNGCT TWV JIKWV TOUC TUVOETEWV PETAED TWV HOVTEAWV.

Ze Mo TIO TIpoc@atn €peuva (Chiu & Lin, 2005) mou éyive otnv TdiBav,
Xpnoigottonénkav TToAAATIAEG avaAoyie¢ (multiple analogies) oav «okaAwald» (scaffolding),
TIPOKEIYEVOU va OlepeuvnBel TwC Ol TTOAAATIAEG avaAoyie¢ emnpedlouv T PAONON MIag
TTIOAUTTIAOKNC ETTICTNIOVIKAG £VVOIAG: TOU NAEKTPIKOU KUKAWUOTOG.

Katd tn S1000KOAIO TV NAEKTPIKWY KUKAWPATWY (GUVOEC O OEIPA KOl TIOPAAANAN
oUVOEDN) XPNOIKOTIOINBNKAYV avOAOYieG KOl KATAAANAO SIOOKTIKO LAIKO. O 32 padntéc/pleg
NG TETAPTNG TAENG TIOU TINPOV HEPOC OTNV €PELVO XWPIOTNKAV TUXOIO O TECOEPIC OMADEC.
2V TIPpWTN opdda (opdada eAéyxou) Ot XpnolhoTtiondnkav avaloyie¢ (nonanalogy), otn
0elTepn opdada xpnoldotoindnke Mia avoAoyia (single analogy), otv Ttpitn oudda
Xpnolgomomenkav Tapopoleg  avoloyie¢ (similar analogies) kal otnv TETAPTN OPAdA
XPNOIUOTIOINONKAV CUUTIANPWHMOTIKEC avaloyie¢ (complementary analogies), cOu@wva Tavia
ME TO OIOAKTIKO LAIKO. Ta aroteAéopata €0€1Eav OTI N Xprjon avaioyiwv OX1 HOVo TIPOAyEl TN
Babid katavonon TIOAUTIAOKWY ETICTNUOVIKWY EVVOIWV, OTIWC 0 NAEKTPIOUOCE, OAAA ETTIONG
BonBael Toug/I HaBNTEG/PIEC VA TPOTIOTIOINCOUY TIC EVOAANOKTIKEG 10€EC TIOU £XOUV YI' AUTEC

TIC €VVOIEC.

1.5 Zxedloopog Ki opydvwaon OSIdACKAAIWY YO TNV TPOTIOTIOINCN TWV EVOANAKTIKWV
10EWV HOBNTWV/PIWV KAl QOITNTWV/PIWV YIA EVVOIEC KOI QAIVOUEVA TOU NAEKTPICUOU

O1 Arnold kai Millar (1987, 1988) vttootpi€av OTI 0 TPOTIOC YE TOV OTIOI0 TO TTaISIA
NAIKiag 11-12 etwv OIOACKOVTAI NAEKIPIOUO OTO OXOAEi0, OnAadry ME ATIAOTIOINPEVO
KUKAQMOTO 0 CUUPBAAAEL TN oUVAECN HETAED GXOAIKNC Yvwaong Kal kabnuepivng {wng, yr
auTé oxédlooav 6 pobnuata (70 AeTIwv TO KaBéva) pe PAon 1O XOPOKINPIOTIKA NG
OULVEPYOATIKNC HAONCNC KAl TNV ETTOIKOSOUNTIKN Bwpia yia Tn didacKaAia Kal tn yaénan.

Mpwv amo 1 Oleéaywyrn Twv OIBOCKOAIWY  TIPAYUOTOTIOINONKOV  TIPOCWTIIKEC

OUVEVTELEEIC yia va dlgpeuvnBolv ol 10¢e¢ 17 TadIV YIO TOV NAEKTIPIOUO. ATIO TIC
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OUVEVTEVEEIG PAVNKE OTI 0 OPOC «NAEKTPIKO PELPO» XPNOIUOTIOIEITAl GOV OUTIPEAD OPWVY, EVK
TO TIEPICCOTEPA TTAIOIA GUYXEOLV TIC €VVOIEC TOU PEVMATOC, TNG OUVOUNG KOl TNC EVEPYEING.
AKOUN dIOTTIIOTWONKE OTI T TTAIBIA €XOLV TNV TACH VA TIUCTEVOLV OTI TO NAEKTPIKO PEVUA OE
dlatnpeital, oAAd KOTaVOAWVETAl OIOOXIKA KOTA UNAKOC TWV OTOIXEIWV TIOU GUVBETOLV TO
KOKAwMO (sequence model).

AVTIKEINEVO TwV OIGACKOAIWV MTav N OITTOAIKOTNTA, O KAvOVaG TOU KAEIOTOU
KUKAMWMOTOG, TO KUKAIKO HOVTEAO TOU PEVPOTOC, N JIAKPION METAED NAEKTPIKNAG EVEPYEIOG KOl
NAEKTPIKOU PeLUATOC, N dlaTPENon TOL PEVMPATOGC KOl N oxéon METay PeLUATOC KOl
avtiotaong. Ta KUKAQPOTA HE OIOKAAOWON Kal n €vvold TN Ttaong ot dIdAXINKav yloti
olp@wva pe toug Arnold kai Millar n évvola g tdong TTpETEl va eICAYETAl 0T JI0ACKaAIO
META TNV €vvola Tou PEVPATOC.

Mia eBoopdda PETA TO TEAOG TwV OIOOCKOAIWV TIPAYHOTOTIONONKAV KAl TIOAl
OULVEVTEVEEIC OTIO TIC OTIOIEC OIATIIOTWONKE OTI N ETTOIKOOOUNTIKI] TIPOCEYYION 0T dIdACKOAIO
MTTOPEi va 0dNyrOel 0 OPKETA IKAVOTIOINTIKA JOBNoloKA armoteAéouarta.

2T0X0GC TG €pyaciag ¢ Saxena (1992) Atav n  avaATTuén MIOG  OIOOKTIKACG
TIPOCEYYIONG ME TIEIPOMOTIKEG OPOACTNPEIOTNTEC KOl KOBOdNyoUUEVN £peuva  yiad TNV
TPOTIOTIOINGN TWV EVOANOKTIKWV I0EQV TWV OTOHWY YIO €VVOIEC KOl (QAIVOUEVO TOU
NAEKTPIOUOU. To deiypa TN €peuvag NTav 25 TIPOTITUXIOKOI/EC @OITNTEC/PIEC LTTOWNQIOVEC
ddokaAol/ec, nAikiag 19-20 etwv. H €peuva dIEENXOn o€ TPEIC PACEIC. ZTNV TIPWTIN QACN Ol
(POITNTEC/PIEC ATIAVINCOAV OE £VA OPXIKO YPATITO EPWTNUATOAOYIO, OTn OeVTEPN PACN EAeyEav
TIEIPAPATIKA TIC ATIOVTHOEIG TIOU €ixav dwael epyalOPEVOI/EC O MIKPEG OUAdEG KOl OTNV TPITN
@ACN OTAVINOOV Ot €va TEAIKO YPOTITO EPWTNUATOAOYIO. XTO TEAOG TIPOYHOTOTION|ONKE
oulntnaon o€ 0An v Ta&n.

Ta OTIOTEAECHATO TWV EPELVNTIKWY OEJOUEVWY EDEIEAV OTI 0 TIEIPAUATIOPOC UTIOPEL va
XPNOIUOTIOINBEL yia TNV avadOunNon TwWV EVOAAOKTIKWVY OVTIAPEWVY TWV @OITNTWV/PIWV, OPWC
N XPron Tou €iXe aPKETOUC TIEPIOPIOUOUC OTN CUYKEKPIUEVN €peuva. AUTO onuaivel OTI ol
(POITNTEC/PIEC ATIETUXOV VO ADCOULV TTapoOuola TIPORAAUATA, YIOTI 0 XpOVoC TIEIPAPATICHOU MTav
Alyog Kal n EAAeIPn KaBodnynong Katd TNV TIPAYPATOTIONCN TWV dPACTNPIOTATWY TOUC/IC
OUOKOAEYE OPKETA.

Mia aAAN gpeuvntpia n Vickery (1995) mpooTmdonoe va SIATICTWGEL OV BEPATA OTIWG
N €VVOoIO TOU KUKAMUATOC KOl N POr] TOU NAEKTPIKOU PEVPOTOC O VO KUKAWPO PTIOPOUV Vo
o1daxBouv ae padnteg/pleg nAikiag 5-7 etwv (key-stage 1), dnAadr otnv mpwIN Pabuida NG
UTIOXPEWTIKAG EKTTaIdELONG TNG AyYyAiag 1 ae pabntég/pleg nAikiag 7-11 etwv (key-stage 2),
onAadr atn de0TeEPN Pabuida TNG LTIOXPEWTIKNG EKTIAIOELONG TNG AYYAIQC.
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H épeuva TpaypatoTIondnke g dlactnua 20 NUEPWV KOl CUMPMETEIXOV 6 HOONTEC/PIEG
amd tn JeuTEPA TAEN TOL ANUOTIKOU GXOAgiov, 6 amod TNV TETAPTN TAEN Kal 6 OTO TNV €KIN
TaEN. Ol pabnTeg/pleg KABE TAENC ATIOTEAECOV MO OPAdO, KABEUIa amo TIG OTIoIEC XWPIoTNKE
oe Tpia Cevydpia.

ApXIKA {NNOnke amod ta TadId va ypayouv TIC OTIOWYEIC TOUC Yia €VVOIEG Kal
(QOIVOUEVA TOU NAEKTIPICHOU KOl PETA KABE ouada VO GUVOAPUOAOYNOCEl IO KOTAOKELN HE
NAEKTPIKO €EOTTIAIOUO. Ta Teplocotepa TIaIdId (wypd@ioav TO¢ Ba nBsdav va egival n
KOTOOKELN TOUG, €V OAO €QTIOEOV MIO AioTa e TOV €EOTIAIOUO Tou Ba Xpeladoviav. ZT0
TEAOC TA TTOIOIA EypaAaV VIO TIC VEEC YVWOEIG TIOU €iXAV OTIOKTHOEL

ATIO TO OTIOTEAECUOTA TNG £PELVAC PAVNKE OTI oXedOV OAO Ta TTAIdIG SUOKOAEDOVTAV
VO KOTOVONGOUV KOl Vo €ENyrnoouv €VVOIEC KOl @AIVOUEVA TOU NAEKTPICHOU. AKOUN
31aTIOTWONKE OTI OTAV TA TIAISIA OIOXOAOUVTAI HE T GUVOEGN NAEKTPIKWV OTOIXEIWVY aTIO TTOAUD
MIKPN NAIKIO, KOBMC PEYOAWVOULV YivovTal IKaVA Vo OUVAPHOAOYOUV CWOTA £va NAEKTPIKO
KUOKAWMO KAl va €ENyolv Tov TPOTIO AEITOUpyiag Tou.

O1 Thorley ka1 Woods (1997) oxedlacav Kol 0pyavwaoay pia evotnta didacKaAiag €E1
EBOOUAdWV VIO TOV NAEKIPICUO HE OTOXO TNV EVVOIOAOYIKI  OAAayr, n orfoia
TIPAYUOTOTIOONKE 0€ BU0 TALEIG TIEUTITNG ANUOTIKOU, e Taudid nAiKiag 10-11 eTwv.

O1 otoxol ¢ OIdACKOAIG ATOV N LIOBETNON €vOC POVIEAOL Yia TN pof TOou
NAEKTPIKOU PelUaTog, N dloTAPNoN TOU NAEKIPIKOU PEVHUATOC KAl N duvatoTNTa JIAKPICHC
OVAPECSO OTO NAEKIPIKO PEUPO KOl TNV NAEKTPIKN evépyeld. Oi TPOTIOI GUANOYNG TwV
0EO0UEVIV NTAV YPOTITA EPWTNUATOAOYIO TIPIV KAl META TN JIOACKOAIQ, KEiyeVA PE YPATITEQ
OUVOHIAIEG TV PaBNTWV/plv, BIVIEOCKOTINGN Twv dpACTNPIOTATWY O OAn TNV Ta&n Kal
BIVTEOOKOTINGT TWV GUVEVTELEEWVY 8 HaBNTWV/pIwV.

Ta ormoteAéopata €0€IEav  OTI MEPIKA TIAIDIG MPETA T OIdOCKOAiO Ogv  gixav
TPOTIOTIOINCEl TIC APXIKEC TOUC 10€eC. ETiIITA OV pTtopoloav va Buunbolv TN 0woTr ammavInon
0€ KATIOIEC EPWTNOEIG, OAANG dgv PTTOPOLCOV VA TN OIKOIOAOYNOOUV, VW OE GANEC EPWTHTEIC
gixav TrapepunveLaEl TIC 10€€C TOU pabriuatog. Ot OTOXO0I KAl Ol GTPATNYIKEG TIOL €ixav TeOEI
ETIPETIE VA €TTAVATIPOCAIOPIOTOUY, 0@oU n JdIdaoKOAio dev 0ONyNoE G  IKOAVOTIOINTIKA
MOONol0KA aTTOTEAECHATO.

To epwmnua Mg AAANG €psuvac (Summers et al., 1998) nAtav Told yvwon
Tieplexopévou  (subject knowledge) kai Tola  d1daKTIKI) yvwon (teaching knowledge)
XPNOIUOTIOIOUY Ol EKTTAIOEVTIKOI TOU ANPOTIKOU OXOAgiou yio va Ponbrjoouv Toud/Ig
pHoONTEC/pleg (NAIKIOC 7 €TWV) VO KOTAVONOOULY EVVOIEG KOl PAIVOUEVA TOU NAEKTPICHOU KOl

OUYKEKPIUEVO TOV TPOTIO AEITOLPYIOC TWV ATIAWY NAEKTPIKWY KUKAWUATWV.
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21NV €PELVA CUMETEIXOV 6 EKTTAIOEVTIKOI, Ol OTIOIOIEC £0WaOV OTOUC/IC HOBNTEC/PIEG,
TIPIV KAl PETA TN O10ACKOAIQ, €va ypaTITO EPWTNUATOAOYIO YO va JIEPELYVNOOUV Ol IOEEC TIOU
gixav. Mg Bdaon tTnv amdvinon mou £dwaoe KABE TtaIdi o€ KABE EPWTNAN TOL EPWTNUATOAOYIOL
akoAoUBnoe ouvévteuén dldpkelag 30 Aemtwv. Me BAoOn TO ATIOTEAECHOTA TNG £PELVOC
(PAVNKE OTI Ol POBNTEC/PIEC KATA TN OIAPKELD TNC JIOATKOAIOC VIOBETNTAV 10EEC TIIO KOVTA OTO
ETIIOTNHOVIKO TIPOTUTIO.

ETumpoaoOeta, n €miteLEN TwV OTOXWV TNC JIOATKOAIOG, CUM@WVO PE TNV EPEVVNTIKN
opada, €EAPTATAl OTIO TIC IOEEC TWV EKTIANOEVTIKWY (TI.X. CWHATIOIONKO HOVIEAO yid TN @UoN
TOU NAEKTPIKOU PEVUATOC) YIO TO AVTIKEIUEVO TNG d1dacKaAiag (yvwaorn Tieplexopévou - subject
knowledge), kaBw¢ e€mmiong KAl amod TIC OTPATNYIKEC (T.X. avaAoyia TNg aAucidag Tou
TIOONAATOU) TIOU XPnOoIJoTtololvTal Katd T OidaokoAia (dIOOKTIKA yvwon - teaching
knowledge).

Mia GAAN amoyn yia ) pdaénon sival aut twv Carter et al. (1999), cOPEWVO PE TNV
oTIoia N pAbnon TPWIA TIPAYUOTOTIOIEITOl OE €va €EW-PUXOAOYIKO ETTTMEDD (€EWTEPIKOCG
KOOUOG) KOl HETE €0WTEPIKEVETAl OTO ATOPO Of €va €0W-YUXOAOYIKO ETITESO HECO OTIO
KOIVWVIKOUC OIaPETOAOPBNTEC TNG PAOBNONG, Ol OToiol €ival TIOMTIOUIKA TIPOGOIOPICHEVOL.
AUTOI Ol dlapecoAAPBNTEG TTEPlyPA@OVTAl aav PUXOAOYIKA €PYOAEia (T.X. N YAWOOO Kal ta
HOBNUOTIKA) KOl TEXVIKA epyaAcia  (TT.X. OPIOPUOUNXOVEG, UTIOAOYIOTEG, EEOTTAIOHOC
EpyaaTnpiov).

e pia d1daoKaAio pe 26 padNTEC/pleC NAIKIOG 15 €TV AVTIKEIMEVO TNG O10ACKAAIOG
ATOV AVOIXTA KOl KAEIOTA KUKAWMPOTO, OUVOECN o€ CeIpd Kol TIApAAANAn cuvdean. Ol
HOONTEC/plEC  XwpIoTNKOV O  OopadeC 3-4 atOPwv. Xe KOO oOpada  CUMMETEIXAV
TIEPICCOTEPOI/EC ATIO EVAC/Hia IKOVOI/EC HaBNTEC/PIEC PE TIOAD KOAN €TTidoon o1n DUCIKN Kal
ELXEPEIO OTNV EKPPACT TOU TIPOPOPIKOU AOYOU. AIOUETOAAPBNTEG TNE MABNONC NTAV TEXVIKA
epyoAcia (TTOAOUETPA, AGUTIEG, KOAWDIA, ENpd OToIXEia K.G.) TTou XpnolyoTtoincav ta Ttoudid
KAl 1N TIPOQ@OPIKY OMIAIG/OAANAETTIOpaC MPETAED pOBNTWV/PIV, KABWG Kal HETALD
EKTTAIOEVTIKOV KOl PHOBNTWV/plv.

O1 TPOTIOI GUANOYNG TWV OEBOUEVWV NTAV HAYVNTOPWVNOEIG KOl BIVIEOCKOTINCEIC TWV
ouNTNOEWV KAl TV OAANAETIIOPACEWY PETAED TWV OPAdWY, KATAYPAQH TWV TIAPOTNPACEWY
TNC PN AEKTIKAG OUPTIEPIPOPAC TWV OUAdWV OTI0 TPEIC TIOPATNPNTEC KOl CUAAOYN TNG
KaBNUEPIVAG OOLAEIAC TWV PaBNTWV/plwv.

Ta amoteAéopata  €0€l€av  OTI N TIPOPOPIKN]  OMIAIG/OAANAETTIOpaCT  HETAED
HOBNTWV/PICV, KOBWC Kol PMETAED EKTTAIOEVUTIKOU Kol pobntwv/piiv Bonénoav Ta Ttaidid va

OUUMETEXOLV EVEPYA OTN OIOACKOAIO, OPWC Oev LTINPXE OIOPECOAAPBNCN OTn PABNGCN aKOPO
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Kal omd TOLC/IC TIO IKAVOUG/EG, yiaTi 0 €EOTIAIGUOC TIOU XPNOIUOTIOINONKE OV AVNKE OTN
«Zwvn ¢ Emikeipevng Avamtuéng» twv maidiov (Vygotsky, 1997). O1 epeuvnTEC/pIEC
TIPOTEIVOUV OTI yIa VO aVNAKEL 0 €EOTAIOUOG OTn «Zwvn TN Erikeiyevng Avamrtuéng» 6Oa
TIPETIEL Ol iDI0I/EC OI HaBNTEC/PIEC VA TOV JIOAEEOLV.

O1 Shepardson kai Moje (1994, 1999) mpoomdbnoav va TEPyPAYPOLY KOl va
gpuNVeLOOLY TNV Katavonon 8 Taidlwv NAIKIOG 10 €TV yia Ta NAEKTPIKA KUKAQUOTA. Ta
TIaIdIG XWPIoTNKAV o€ OUO OUAdEG, €V 1N 0PyOavwaon NG OIOACKOAIAC aTtnpixdnke otnv
ETTOIKOOOUNTIKN Bewpia yia TN pddnon Kai TiepiEAAUPBavE TIC €EMNC PATEIC: TNV TIPOKATOPKTIKI
@don (edon TPORAeWNC), TN @don eatiaong (CLVAPUOAOYNCT OTIAWY KUKAWMATWVY), TN @Acn
TIPOKANCNG (Xprion MI0g avoAoyiag yia tnv €€fynon Tng Porg tou pelpatoc), Tn @acn
epapuoyng (ouvappoAoynon TPIWV  OIAQPOPETIKWV  KUKAWUATWY KOl  OXeSIOOPOC  TwV
ETTTUXNUEVWV TIPOCTIAOEIWV) KAl TEAOG, TN @ACN agloAdynaong.

Ol TPOTIOI GLUANOYNG TWV OEAOPEVWV ATV CLUVEVTEDEEIG TIPIV KOl PETA TN JIOACKOAIA,
KOTOypa@n Twv TOPOTNPACEWY Twv 000 OoPAdwv, KOBWC KOl HAYVNTOPWVNCEIC Kal
BIVTIEOGKOTINCEIG TWV CL{NTACEWVY KOl TWV OAANAETIIOPACEWVY HETAED TWV OUAdWVY.

ATIO TNV avAAUCN TwV TIEPIYPAPWY KOl TwV €ENyrnoewv TIou £dwaoav Ta TaidId
TIPOEKLYPE OTI KATOVONGAV: O) TIWC VA OUVOEOUV NAEKTPIKA KUKAWMPOTA Kal B) yiati ta
NAEKTPIKA KUKAWUATO CUVOEBNKOV HE CTUYKEKPIPEVOUC TPOTIOUG (KATOVONGN Tng Porg Tou
peLUATOC).

O o16X0¢ MIag AAANG €peuvag-didackaAiag (Ronen & Eliahu, 2000), Tou €yive OTO
lopanA, Ntav va €EeTacBei 0 POAOG MIOG TIPOCOUOIWONG aav dUVAUIKN Pondela, waoTte va
UTIOPECOLY Ol PJOBNTEC/PIEC VO YEQUPWGCOULY TO XAOUA PETOED Bewpiag Kol TIPAYUATIKOTNTOC,
TNV TIEPITITWAON TWV NAEKTPIKWVY KUKAWUATWY. H TIpocopoiwan XpNnolPoTIontnke wg YECoOo g€
ouVOLACUO HE TO OANBIVO @AIVOUEVO Kal TN dI0yPOUUATIKA Tou avarmopdotoaon (Ronen &
Eliahu, 1997a).

21N d1dacKaAia mApav pépog 63 Cevydpla padntwv/piwv (N=126), nAikiag 15 €twv,
amnd TEoOoEPA TUNMATA TNE EvaTtng TAENG amd 1o idlo oxoAcio Asutepofaduiag Exmaideuong
OOTIKNC TIEPIOXNG. TECOEPIC OUASEC OPIOTNKAV TUXOIO OOV TIEIPAMOTIKEG OUAGEC KOl GANEC
TEOOEPIC 0OV OUAdEC eAéyxou. OAa Ta TuNUaTa O1dAXONKAV NAEKTPIOUO CGav PEPOC TOU
BeCPOBETNUEVOL OVOAUTIKOU TIpoypAuuatog Puaikwv Emomuev mavw omd d00 JIVEC,
XpnoiJotoinoav 10 010 €yXEIPIOI0 KAl EKTEAECOV TA idlO EPYOOTNPIOKA TIEIPAUATA KOl TIC
idl1EC BeWpPNTIKEC OIOKNTEIC EEATKNONG.

EmumAéov, xpnoiyomoionke 1o Aoyiopikd DC-Kid, (Ronen & Eliahu, 1997b) pe tn

BonBela tou otoiov o/n POBNTNC/plO PTIOPEI VO KOTACKELACEI KOl VO XEIPIOTEL POVTEAQ
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KUKAWUATWY ouveXoUG PEVUOTOC XPNOIMOTIOIVTOG OlA@OPa NAEKTPOAOYIKA UAIKA. To
AOYIOUIKO TIOPOUCIACTNKE OTIC TIEIPAMOTIKEG OUAdEC OUO €ROOUAdEC META TNV Evapén Twv
MOONUATWY YIO TOV NAEKTIPIOPO. YOTEPA OTIO IO TIEPIOdO €EACKNONC OTO OXOAEio, KABE
padnTNC/pla TtapEAaBe T0 AOYIOUIKO Kal pia OEIpd dpaCTnPIOTATWY, Ol OTIOIEC aVATEONKAV WC
Epyaoia yla To OTITl KOTA TN SIAPKEIA TWV ETIOPEVWY £EI EBdoUAdwV. Tnv idla pépa d06NnKe ot
OAO TO TUAMOTO €va BewPNTIKO dlAYWVIoUO, TIPOKEINEVOL VO €EETACOEI N KATOVONGHN TWV
poaOntwv/pioov. Kapia dlagopd 0Ot PpEBnKe OTO ATIOTEAECUOTO  METOED TWV  OPAdWV.
Evrtomiotnkav ol idleq SLUOKOAIEG KAl TTOPAVONCEIC TIOU £X0UV JIATIIOTWOEL aTIO AAANEG EPEVVEC,
yla TIG OTToieC YiVETal AOYOC O€ OUTO TO KEQAAQIO.

Mia eBdoudda PETA TO BEWPNTIKO JIAYWVICUA TIPAYUATOTIONONKE N d1IdaCKaAia UE T
xpnon vtoAoylot. Ol OPAdEC EAEYXOU KATOOKEDAGAV OANBIVA NAEKTPIKA KUKAWUATO KOl TA
QTIEIKOVIOOV HE SlayPAUUATO OKOAOLOWVTAC GUYKEKPIUEVEC 0dNnyieC. Ol TIEIPAUOATIKEG OHADEG
€Kavav 1O 010 Pe N dlo@opd OTI pumopoloav, av NBeAAv, va XPNOIUOTIOI)GOUV TO AOYIGUIKO
oav Bonbeia yia TNV OAOKARPWGN Twv OPaCTNPIOTATWY. ATO TIC TIEIPAMATIKEG OUASEC
MEPIKOI/EC HABNTEG/PIEC TO XPNOIUOTIOINCGAV KOl UEPIKOI/EC eV TO XPNOIUOTIoINaaV.

‘Oool/eq pobnTeEC/pleg XPNOILOTIOINCOY TO AOYIOUIKO €iXav PEYAADTEPN ETUTUXIO KOl
EUTTIIOTOCUVN OTN OOUAEIA TOUC O€ OXEON WE OUTOUC/EC TTIou dgv TO Xpnolyottoincav. H xpron
TNC TIPOCOoM0IwaNG Bonbnaoe Toud/Ic paBNTEC/pleg (0€ TTOCOCTO TiepiTtou 70%) va un XAoouv 10
EVOIOPEPOV TOUC YIO TO €PYO, VO EEEPELVIIOOLY TO OANBIVO KUKAWUO, VO OvVAyvVwPIicouv Ta
AABn Ttoug Kal va Jdlopbwoouy TO JIAYPOUUO TOU KUKAWMOTOG. Ol OUAdEC €AEYXOUL
OUOKOAEUTNKAV TIEPICCOTEPO CTNV KOTOCOKELN TwWV OOYPOUUATWY amo TIC TIEIPOPOTIKEG
OUAdEC.

JUPTIEPACUO NG €PELVAC NTAV OTI Ol TIPOCOUOIWACEIG eV TIPETIEI VO AVTIKABIoTOUV Ta
aANOWA TEIPAPaTA, OAAA TIPETIEI VO XPNOCIUOTIOIO0VTAlI G GLUVOLOCHO HE AUTd, yiaTi fondolv
TOUG/IC POBNTEC/PIEC VO KOTOVONOOUV TIC OewpNnTIKEC OPXEC TWV QAIVOPEVWVY KOl Vva
YEQUPWOOLY TO XAOUO HETAED TWV BEWPNTIKWV HOVIEAWY, TWV OVOTIOPACTACEWY KAl TG
TIPOYHUOTIKOTNTOC.

To Mavermotquio oto Pitopovt (Eastern Kentucky University), oto Kevtdku twv
H.M.A., €xel xpnuatodotnBei amd 10 EBVIKO Idpupa ETICTNU®WVY yia va TIPOwOroEl 1O
eVOlOQEPOV, TNV EMIOOC0N KAl TN padnon ot Puoikeg Emiotueg, otnv TexvoAoyia, ot
Mnxavikn kol ota Madnuotikd ota MNupvdola twv Artoiayiov (Inquiry-Based Science and
Mathematics in Appalachian Middle Schools project, ISMAM project).

210 TIAQICIO OUTOU TOU TIPOYPAUUOTOC N OPACTNEIOTNTA PE NAEKTPIKA KUKAWUOTO

(OAOKANPWUEVA KUKAWMOTO, GUVOECON Ot CEIpd KAl TIAPAAANAN oUVOEGN) TIOU TIPOTEIVOTAV
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armo TO TIPOYPOUUO OTIOUdWY TPOTIOTIOINONKE aTtd TPEIC EPEVVNATPIEC, WOTE VA EVOWUATWOEI Yo
IO AVOIXTN €peuVNTIKNA Ttpoceyyion (Godbey et al., 2005). T6oo n AUBEVTIK dpacTnEIOTNTA
000 KOl N avaBewpnuévn €QAPUOCTNKAY OE TECOEPA TUNUOTA TNC EKTNG TA&NC (sixth-grade).
O1 yaBNTé/pleg epydoTNKOV O OUAdEC 3-5 ATOPWY PE BAON €va @UAAADIO 0dNYIWV TIOU TOUC
000nKe, XPNOIUOTIOIVTOC Ta idl0 LAIKA. TNV apxn N EKTTAIOEVTIKOG, N OTtoia Atav n idla oe
OO TO TUNPOTO, €0€I€E OTa TIAIBIA TG OULVOLOVTAl TPEIG AAUTIEC TIOPAAANAQ, XwpIi¢ va
avapepBei aTov 0p0 «TTAPAAANAN o0VOEon» Kal OXediOoE TO QVTIOTOIXO OIAYPOUPO OTOV
TLVOKO.

Katd tnv auBevtik dpactnpliotnta, didpkeiag 50 Asmttwv, 37 maidid (30 ayopla Kait 7
Kopitala) eixav HIKpA TeplBwpla yia e&epedivnaon, yiaTti XpnaolgoTtioincav £tolpga diabEoipa
VAIKA Y10 VO KOTOOKEVAOOULV €va NAEKTPIKO KUKAWMO PE TTAPAAANAN clUvdeon, Baciotnkav
o€ €va OIAypapUa TOU TEAIKOU TIPOIOVTOG TIOU TOUC/IG d60nke, kaBodnynénkav Bruo-prua
Katd TN JladIKaoia KOTOOKELNG TOU KUKAWUOTOG Kol TEAOC, QATIAVINCOV Cf€ MIO OeEIpd
EPWTACEWY OXETIKA PeE TO TI Tapatipnoav. Katd tnv avabewpnuévn dopactnpiotnta 48
TTaudIA (27 ayopla Kal 21 KopITola) TIEIPAPOTIOTNKOVY HE T UAIKA, KOTOOKEDOCOV KUKAQUOTO,
EKaVaV &va dIAYPOUUA VIO TO KABE KUKAWPO KOl KPATNOOV CNUEIWCEIC VIO TO ATIOTEAECUATO.

MEeTA TO TEAOCG TwV OpacTNPIOTATWY (KAl OTIC dU0 €KOOXEC) N EKTTAIOEUTIKOG EKOVE
SlayPAPHATA PEPIKWY KUKAWUATWY OTOV TrivoKa Kal {NTNoE amod Toug/I¢ padnteg/pieg va
d¢eiéouv molec AauTtieg Ba avaBav, waoTe va avadelXBouv ol EVAANAKTIKEC TouG 10€eC. O OpoC
KTIOPAAANAN oUVOEDON» EVIOXVONKE €KeEiv TN COTIYUN yIO TA TUAPOTO TIOU XPNOIYoTIolovoav
NV auBevTIK] dpacTnPIOTNTO KOl  €I0AXON o0V  TOUTIEAQ  Yio TO  TPAUOTO  TIOU
XpnaoidoTttolovoav TNV avabewpnuévn ekO0XT.

Katd t didackaAia o1 d0o epeuvnTpieg BonbBoloav Ta TaIdIA PE T LAIKA, VA N TPITN
EPEUVNATPIO TTOPATNPOVUCE TNV OAANAETTIOPACN TWV TIAISIV KAl KPOTOUOE GCNUEIWTEIC, Ol
OTIOIEC XPNOIMOTIOINONKAV KOTA TNV OZI0AOYNoN Twv OpacTNPIOTATWY. TNV €TTOPEVN NUEPO
000nkKe oTa TTAIdIA VA EPWTNIATOAOYIO.

O1 U0 EKBOXEC TNG OPACTNPIOTNTAC CLYKPIONKAV UE TPEIC TPOTIOLG: O) ETIIOOCN TWV
HOBNTWV/pItdV ag epWTATEIC aéloAOynang, B) oTdon Twv PHadnTwv/piwv yia tn dpacTnpIoTnTa
(Tt Toug Apece Kal TI OXI) KOl y) TIOPOTAPNCN TwWV HAdBNTWV/pIV KOTA TN OIAPKEID NG
opacTNPIOTNTAC.

H avaiuon twv dedopévwy €0€1EE OTI T POONCIOKA OTIOTEAECOUATA €ival O€ PEYAAO
BaBud TO 010 IKAVOTIOINTIKA Kol OTIC 000 OpOcTNPIOTNTEG, OPWC OTa TIaIdIld APECE
TIEPIOCOTEPO 1 avaBeWPNUEVN €KOOXN. ATIO TNV TIAPATHPNCT TWV OUAdWY PAVNKE OTI KATA
TNV QULBEVTIKN dPACTNPIOTNTA PEYAAOG OPIBUOC TSIV EXOCE TO EVOIOPEPOV TOU YIO TO £PYO,
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EVQ OTNV avoBewpnuévn €kOOXN auTO O OULVERN, yI' OULTO Ol €PELVATPIEC KATEANEAV OTO
CUPTIEPACUO OTI Ba ETIPETIE Ol OPADEC VA NTOV MIKPOTEPEG, ONAADN Twv 2-3 atOuwv. TEAOC,
oUPEWVA HE TN YVWOHUN TOUG TIPETIEL T OEDOUEVA VA EPUNVEVLTOUV TIPOCEXTIKA, YIOTI TO deiyua
NG €PELVAC NTAV UIKPO.

O1 Rosenthal kai Henderson (2006) o apBpo TOULC TIAPOUCIAJOUV HIa JIOOKTIKNA
TIPOCEYYIOT, WC EVOAANOKTIKI TIPOTOON TNG TIOPOdOCIOKAG HEBODOL, KATA TNV oToia divetal
EUEAan TIPWTO GTNV KATAVONGOT TNG €vvolag TNG dlo@opac dLVOUIKOU TIPIV OTId TNV EI0AYWY
NG €vvolag Tou pedPaTOC. H Tipocéyyion autr ameuBUveTal o @OITNTEC/pIEC MaveTTIOTNUIoOU
(introductory physics students).

ApPXIKA, OTO TIPWTO MPABNUO OIOACKETAI CTATIKOC NAEKIPICUOC KOl EICAYETOl TO
NAEKTPIKO SLVAMIKO. Ertixeipeital dnAadn, pia oOVOEC TOU CTOTIKOU NAEKIPICHOU KOl TwV
NAEKTPIKWV KUKAWUATWY HE TN XPNon KOATOAANAWVY €8I0woewv. ETUTIAé0v, 01 JIOAEEEIQ
eviox0ovTal PJE EPYNTTNPIOKEC dPATTNPIOTNTEC, Ol OTIoiEC BEWPOUVTAI CNUOVTIKO OTOIXEID TNG
MABNONG. ZUYKEKPIPMEVA Ol QOITNTEC/PIEC MEAETOUV TIC OXECEIC TWV OlAPOPWY SUVAUIKOU GE
JlA@OopPa oNUEia EVOC KUKAWPATOC OVTIKABIOTWVTAC TIC AVTIOTACEIC PE TIUKVWTEC. 'Eva GANO
onueio oto omoio divetal IdlAITEPN EUPACN €ival n xprion Tou BOATOUETPOU KAl N avayvwan
TV eVOEiIEEwWV TOU.

MNa mv aéloAoynon tn¢ dIdACKOAIOG Xpnolyomononkav d00 TECT TIOANATIANG
emAoyr¢ 1o Conceptual Survey in Electricity and Magnetism (CSEM) twv Maloney et al.
(2001) ka1 to Determining and Interpreting Resistive Electric Circuit Concepts Test
(DIRECT) twv Engelhardt kai Beichner (2004) (BA. Mapaypago 1.8).

H emidoon twv @OoITNTWV/PItV TIOU TIOPOKOAODONCOV TNV TIPOTEIVOUEVN OIOOKTIKN
TIPOCEYYION G€ AUTA TA TECT NTAV LYWNAGTEPN O GUYKPION HE TNV ETIIG00T TWV QOITNTWV/PIWV

IOV TIOPOKOAOVONCAV TNV TIAPOSOCIOKI) TIPOCEYYION.

1.6 ZUVTa&n VEWV aVAAUTIKWV TIPOYPAUUATWY YIa T S1I0ACKOAAIO TOL NAEKTPICHOUD
O Evans (1978) teplypd®el €va QAVOAUTIKO TIPOYPOUUO VIO TOV NAEKTIPIOUO YA
poONTEG/pleC AuKeiou Kal @oITNTEG/pleg MaAveTTIOTNUIOL ULTIOYNPIOVG/EC QUOIKOUCG, TIOU
QVTIMETWTTICOLVY VIO TIPWTN POPA To BEua. To XAPAKTINPICTIKO TOU TIPOYPAUUOTOC Eival OTL yia
TNV KATOVONGCT TWV QAIVOUEVWY OE XPNGCIMOTIOIOUVTAlL OPOIL ATIO TN KNXOVIKL, 0TI¢ N duvapn
KOl N EVEPYEID, EVW Ol OPOI avTioTaon, PEVPA Kal dla@opd dUVOUIKOU €l0AyovTal JOvo OTav
ol paBnTtéc/plec aigBavBolv TNV avAykn va yivel.
Katd tnv e@appoyr Tou TIpoypauuaTog Tpov JEPOC dU0 TAEEIC /AUKEIOL KI £va TUNUa
@uolkAg Mavemiotnuiov. Oca dtoya TAPOV HEPOC OTO TIPOYPOUUO OCXOANBNKav e
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TIEIPAUATIKEC dPACTNPIOTNTEG POvol/eg Toug 1 ae levyapla. O/H eKTTAIOEVTIKOG OPYAVWVE
ou{NTNCEIC PE TOLC/IC HaBNTEC/PIEC KATA TN OIAPKEIN TOUC HOBAUATOC, ONUEIWVE TNV TIPO0dO
TOUC K1 €Kave epwTNoEIC. Katd tn dIApKEIa Twv oL{NTACEWV giXe TEOEI WG aLOTNPOC KAVOVAG
ETTIIOTNIOVIKOI OPOI VO ava@EPOVTAL HOVO OTAV ATAV KOTOVONTOI amd OAOUC/EG.

MeTd ™ d1daoKaAia o1 HadNTES/PIEC EKAVAV OWOTEC TIPORBAEWEIC VIO TA OTIOTEAEGUOTA
TIOAMQV TIEIPAPATWY KOl ETITIAEOV EPUNVELCAV TN AEITOLPYIA TWV KUKAWMATWVY TIOU Eixav
OUVOPUOAOYT|OEL.

Ztnv EANGSa o1 otdxol NG gpyaciag tou Kovuapd (1989) Atav n dlgpelivnan Twv
I0EWV POBNTWV/PIV YEVIKNC AguTepofabulag Ekmaidevuong yla €vvoleg Kal @AIVOUEVO TOU
NAEKTPICHOL (Xoprynan ypPATTol €PpWTNUATOAOYIOU), N AVATITUEN AVOAUTIKOU TIPOYPAUUATOC
(14 JIBAKTIKWV EVOTNTWV OIAPKEING 40 JIOOKTIKWY WPWV) ETTOIKOOOUNTIKOU XOPOKTNPA HE
Bdon Tig 10€eg TIOL dlEPELVNONKAY KAl TEAOG N a&loAOynaon Tou TIPOYPAUUOTOC, dNACdN KaTd
IGO0 Ol PaBNTEC/PIEG €iXaV VIOBETNOEL ETIICTNUOVIKA TIPOTUTIO YIO TNV €EyNON €VVOIWV KAl
QPOIVOUEVWV TOU NAEKTPICHOD UETA TNV €QAPUOYH TOL TIPOYPAUUOTOC.

ATIO TNV a&loAdynac”n TOU TIPOYPAPMOTOC TIPOEKUYE OTI N EQPAPPOYN EVOC OVOAUTIKOU
TIPOYPAUMATOG  ETIOIKOOOUNTIKOU TOTIOU MTIOPEl va 0dNyNnoel o€ KOAUTEPO POONGIOKA
aroteAéopata ge oUYKPION HE TNV EQAPUOYI TOU ETTICNHOL OVOAUTIKOU TIPOYPAUMATOC.

‘Eva &aMo avoAutikd mipoypauua (Shaffer & McDermott, 1992) otoxelel o1n
AEITOUPYIKI] KOATOVONON TWV KUKAWPATWY OULVEXOLC pevpatoC. H évvola Tng d1apopdc
OUVAMIKOD E€l0AYETAl 0OV Ol PAaBNTEC/PIEC EXOUV EEOIKEIWBEL PE TNV €vvola TOU PEDUATOC.
Ermiong, n €évvola NG evépyelag O0ev €ICAYETAl VWPIC, YIOTI Ta TTAIdIA OUYXEOULV QUTHAV TNV
€Vvola PE TNV €vvola Tou PELPATOC.

Katd tnv €@apuoyr 1oL TIPOYPAUUOTOC CUMUETEIXOV 25 @OITNTEC/PIEC LTTOYNPIOI/EG
(PLOIKOI, Ol OTToIol/EC EPYAOTNKOV OE OUAdEC 3-4 ATOMWY KOl OOXOANONKAV HE TIEIPAPATIKEC
dpaaCTNPIOTNTEC.

Ta péoa ouUAAOYNC OEBOPEVWV NTAV KAEIDEC TIOPOTAPNONG KAl EPWTNUOTOAOYIO. ATIO
NV avAAuon Twv dedopEVwV TIPOEKUYPE OTI TA POBNCIOKA ATIOTEAEOUOTA ATAV KOAUTEPO O€
oU0yKpIoN HE TNV TIAPOdOCIaKN TIPOCEYYIOT], OnAAdN QAVNKE OTI KATA TIC OIOACKOAIEC Ol
QOITNTEC/PIEC YEVIKA ULIOBETNCOV ETICTNPOVIKA TIPOTLTIA. o AVOAUTIKA, €uaBav  va
EPUNVELOLV TO JIOYPAMUOTO TWV KUKAWUATWY KOl VO KAVOUV TTOPOAANAIGHOUE METOED TV
TIPAYHOATIKWV KUKAWUATWY KAl TWV aVOTIOPACTAGEWY TOUC. ATIO TNV aVAAUGT TwV 0EQOUEVWV
TIPOEKLYPE OTI T OBNGCIOKA OTTOTEAECUOTA NTOAV KOAUTEPO O GUYKPIGH WE TNV TTAPAdOCIOKN)

TIPOCEYYION.

29
Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 01:30:55 EEST - 18.222.21.46



To CASTLE Project (Capacitor-Aided System for Teaching and Learning Electricity)
gival éva avoAuTIKO TIPOYPOUMHA YIO TOV NAEKTPIOPUO oTo AUKEIO, TO OTI0I0 CLVTAXONKE HE
BAoN TO ATIOTEAECUATO TWV EPELVWV YIA TIC EVOAANOKTIKEC AVTIANYEIC TWV TIAISIWV VIO EVVOIEG
KOl @AIVOUEVA TOU NAEKTIPICUOU KAl OTO OTIOI0 TIPOTEIVOVTAl KOATAAANAEC OPOCTNPIOTNTEG
(Steinberg & Wainwright, 1993). 1o CASTLE Project xpnolJoTIOlEital éva HPOVTEAO
CULMTIiEONG agPIOL yIo TN PETABOACN TWV @EOPTIWV. X' AUTO TO HOVTIEAO, TO NAEKTPIKO pedUa
TIEPIEXEL OEPIO HUE POPTIOPEVO CwWHATIOI TIou eTnpeddovtal amd 1n dla@opd NG TIEONC
(avagépetal oov NAEKTPIKN Ttiean) ota dU0 Akpa TNC avtiotaonc. Ta dedoueva £1e1Eav OTI N
eQapuoyn autol Tou TIPOoYPAPMOTOC Bonbd ta TaIdIG VO AVTIKATOOTIOOLY TIC 10EEC TOUG UE
GAAEC TTOU €ival TTIIO OTTOOEKTEC ETTICTNHOVIKA.

Ztnv EAM\GOa, oto TAdiclo evog mpoypauuotog Z.E.M.M.E. (ZxoAeia E@appoynig
MNelpapatikwv Mpoypappdtwy Ekmaidevong), 0Tou CUMPMETEIXOV 7 ANUOTIKA OXOAEia NG
TIEPIOXNG TOU BOAOUL GuUVTAXONKE Eva VEO AVOAUTIKO Mpoypapua ETTOIKOOOUNTIKOV TOTIOU OTO
TIAQICI0 €vOC oUlyxpovou TIEPIBAAAOVTOC padnong (Ztavpidou, 2000, Ztavpidou K.d., 2001,
MAdTou, 2003). O oxedlaoHOC Kal N opydvwan TOL VEOU OLTOU PaBNalaKoU TIEPIBAAAOVTOG
oTnpiXOnKe 0T GUCTNUIKA Aroyn yia ™ dIdACKOAIa, KaBWE Kal OTIC apXEC TNEC CLVEPYATIKNG
MABNONC KOl TOU KOIVWVIKOU ETTOIKOOOUNTIOUOU.

E1dikoTEpa, avamtoxonkav 9 SIOOKTIKEG EVOTNTEG JIAPKEINC Hiog OIOOKTIKAC WPAC YO
N OI00CKOAIO Kol PABNon €vvolwv KAl @QOIVOUEVWY TOU NAEKTPICPOU e TN Pondesia
KOTAAANAWV ETIOTITIKWV HPECWY KOl TOU TIOAUUETPOU 0 PadNnTéC/pleg TNC E' kKat g ZT' TaENCg
TOU AnUOTIKOU OXOA€i0U. ZUYKEKPIPEVO ETUAEXONKAV va d1daxB8o0v: n €vvola TOU NAEKTPIKOU
PELPATOC, N olVOEON KOl N AEITOUPYIO TOU ATIAOU NAEKTPIKOU KUKAWMOTOC KOl OUVOETWY
NAEKTPIKWY KUKAWUATWY OTO €PYACTHPIO UE O00 AQUTIEC KOl UIO YTTatapia (oUvdeon o€ oelpd
Kal TIOpAAANAN alvdeon) (MAdTouv & Ztaupidou, 2003), N €Vvol0 TOU KUKAWUOTOC GE OTIAEG
OUOKEVEC OTIwC TO TTOPTATI(R, N €VVOIO TOU AVOIXTOU KOl TOU KAEIOTOU KUKAWWMOTOC, 0 POAOC
TOU JIOKOTITN KOl TNG AOEAAEINC OTO KUKAWHO TNG NAEKIPIKIC OIKIOKNAG €YKATACTOONG, TO
EVPUTEPO KUKAWMO TNE NAEKTPIKNAC EYKATAGTOONC OTO OTIITI, 0 TOTIOC TIOPAYWYAC KAl 0 TPOTIOC
METO@OPAC TOU NAEKTPIKOU PEVPOTOC, N oUVOEDN KAl N AEITOUPYIO TV NAEKTPIKWY OIKIOKWY
ouokevwv (MAdToL, 2003, ZTavpidou, 2000).

Ta aTOTEAECUATA OTIO TNV EQOPUOYI TOU TIPOYPAUUATOC £0€IEAV OTI LTTNPEE CTADIAKN)
€EEAIEN TV QVTIANWYEWVY / QVATIOPOCTAGEWVY TWV TSIV KATA TN SIAPKEIN TWV TIEIPAUOTIKWV
OI00C0KOAIV Kol OTI Ol poBnTég/pleg tpoTtoToinaay / BeATiwoav OTAdIOKA, OE CNUOAVTIKO
BaBuo, TIC aPXIKEG TOUC I0EEC VIO TIC EVVOIEC KOl T PAIVOUEVA TOU NAEKTIPIOUOU TIOU

o104 ONKav.
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1.7 EVOANOKTIKECG 10€eC MOABNTWV/PIOV YIO TO NAEKTIPIKO PeLUA TIOU XPNOIPOTIOIOUV
KOONUEPIVA OTO CTIITI KAl TN AEITOLPYIO TWV NAEKTPIKWY OIKIOKWY CUCKEUWV

e MO EPELVNTIKN epyacoia Tov dIEENXOn otn M. Bpetavia (Solomon et al.,, 1985)
OTOX0C¢ NTav va dlgpeuvnBolv ol 10€eg 117 maidiwv ¢ MPWwINg TaEng (11-12 e1wv) Kot 147
TadIV TNC TPItNG TagNg (13-14 €1wv) ¢ AgutepoBaduiag Ekmaideuong yio 10 NAEKTPIKO
pelUO  TIOU XPMNOIPOTIOIOLY  KABNUEPIVA OTo OTtiTl. H €peguva  TIPAyUOTOTIOINONKE arod
OOKOUHEVOULG/EC OAOKAANOUC/EC TIOU EiXOV EUTIEIPIO OTNV EKTTAIOEVTIKNA €PELVA.

O1 péBodol CUANOYNC Twv OedoPEvwY  NTav  EAeLBepn  ypaen, dlatdTIwon
TIOPOMOIWTEWY, EIKOVEC HE NAEKTPIKEG GUOKEVEC TIOU O¢ BPICKOVTAl OTO XWPO TOU OXO0AEiOL
KOl GUVEVTEVEEIG UE OUADEC TTAISIGV.

ATIO TNV emeéepyaaia Twv OedOUEVWV ATIOKAADPONKE OTI Ol HaBNTEG/PIEC, PE BAan TIC
EUTIEIPIEC TNG KOBNUEPIVIC (WG, OVEPEPAV TOV NAEKTIPIOUO WG Xpnon (use), w¢ Kivduvo
(danger), w¢ e€EotmAlopd (supply) Kol w¢ @uaolkn (physics). EmimAéov, Ttapoyoiacav tov
NAEKTPICHUO COV «QPWTIA», «ETIKIVOLVO {W0» Kal «KAUOIUO», EVG aLUXVA EKavav AOYO0 Yid TOUG
KIvoUvoucg Tou KpUBEel. EKTOC amd auto, ta Taidid avayvwploov OTI UTIAPXEL NAEKTPICUOC OTNV
aTuOC@aIpa, OTOV ONMIoLPYEITal KEPOLVOCG. [eVIKA, @AvnKe OTI Ta TOIdIA Bewpoly OTI
UTTAPXEl NAEKTPIKO PEVPO OTIC TUVOETEIC KOl OXI OTOUC PETAPOPEIC TOL NAEKTPICUOU.

O1 Oldham et al. (1986) pe PBdaon v TPonyoUUEVn E£PELVA  ETTIXEIpPNOOV va
SIATTIOTWOOLY TIWG Ta TTaNdIA, NAIKiag 11-12 kai 13-14 €twv, avTIAauBAavovTal Toug Kivolvoug
TOU NAEKTPICHOL. DAVNKE OTI TA TOIOIA OUVOEOLV TOV KiVOUVO TIOU QTIOPPEEl OTIO TOV
NAEKTPIOUO HE @AIVOUEVA KOl YEYOVOTO TNCG KABNUePIVNG {Wn¢ OMWG 0 NAEKIPICHOC WG
TIPOOWTIIKI  €UTIEIPIO  (NAEKTPOTIANEI), ¢ Odlackédaon (Bswpolv TOV  Kivduvo
OUVOPTIACTIKO), WG OEUTEPOYEVNC EUTIEIPIO (TIEPIYPAP!] ATUXNUATWY TIOU €XOUV CULUPEl o€
GAAOUC/EC), KABWC KOl 0 NAEKTPIOUOC OTO OTIITI KOl 0TO OXOA€io (Bewpolv TIO acg@ain ta
UAIKA TOU gpyaaTnpiov).

H Qualter (1994) peiétnoe 1ig 10¢e¢ 109 maudicv omo 5 TuUOTa 4 JlO@OPETIKWVY
OXOAgiwv TIOU @oltolGavV OTNV TPITN Kol otV €Kt TA&n Tou ANUOTIKOU OXOAEioL yia TNV
TIPOEAELCN TOU NAEKTIPIKOU PEVUATOC TIOU XPNOIUOTIOIOUV OTO OTIIT, TIPOKEIYEVOL Va
aVaTITUXOEI LAIKO yio dpaaTnPIOTNTEC YUPW OTIO TO BEPA TWV OVAVEWGIHWY TINYWV EVEPYEIOC.
H épeuva Xxpnuatodotribnke amd tnv etaipeia nAektpiopov MANWEB. Ta dedopéva
CUANEXBNKOV amtd {WYPAPIEG TWV TIAISIWV KAl OTI0 OTOMIKEG GUVEVTEDEEIG, aQOU TIPONYrOnKe
oulTnon oTnV TAn yla TO TTWE AEITOVPYEL N NAEKTPIKI eyKATACGTOON TNE TAENG (QWTa).

O1 paBbnTeC/pleg ava@epBNKav ae €E1 TINYEC EVEPYEIOG TIOL TIPOKAAOUV 1] dnpioupyolv

NAEKTPIOUO: G€ OTABUOUC TTAPAYWYNC EVEPYEIOG I O€ EPYOCTATIA, OTO KAPBOUVOo, OTOV AVEUO,
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OTO VEPO, GTOV NAIO KOl OTO QWG TENOC, HEPIKOI/EC HaBNTEC/PIEC TTICTELOV OTI 0 NAEKTPIOUOC
EPXETAI ATIAG OTIO TNV TIPI{a TOUL TOiXOU.

Mevika atmodeixBnke OTI Ta TTaIdIA dev £X0UV HIO EEKABApPN ATOYn Yyia TNV TIPOEAELCN
TOU NAEKTPIKOU PEVHATOC KAl LTTOOTNPICOLV TIOAAEC DIOPOPETIKEC OTIOYEIC YIO TO BEUa auTO.
AKOUN @aivetal OTI TO TIOGOCTO TWV TIAIOIWV TIOU avayvwpidel KATIoIO TNy EVEPYEIOC KAl
OoXEDIALEL TIC OUVOETEIC HETAED TWV OTOIXEIWV TWV KUKAWPATWY OLEAVETAL PHE TNV NAIKIOL.

2tnv EAGda o1 Zolouwvidou kal Kakavda (1998, Solomonidou & Kakana, 2000)
dlepelivnaav Kal PEAETNOOV TIG IOEEC, ATIOYEIC KOI avaTiapaoTtacelg 28 mtaidiwv (19 Kopitoia
Kal 9 ayopla) TtPoaXoAIKNE NAIKiag (5,5-6,5 €TwV) OXETIKA PE TIC NAEKTPIKEC CUOKEVEG KAl TN
AEITOLPYIO TOUG, KABWC KAl YIO TO NAEKTPIKO PEVUA Kal TIG IOIOTNTEC TOU.

H pébodog mou XpNOIUOTIOINONKE NTAV AUTH TNG TIPOCWTIKAC KAIVIKIC GUVEVTEVENC ME
NUI-OOUNUEVEC EPWTNOEIC. KaTtd Tn SIAPKEIN TNEG OLVEVTELENG TIOPOULCIACTNKE 0€ KABe Ttaudi
Mo oglpd amd 19 KAPTEC, KaBegpia amo TIC OTIOIEG TIEPIEIXE HIO EIKOVA OTIO NAEKTPIKI OIKIOKN
OUCKEUN. € KABe Ttaidi TEONKaV €PWTNACEIC KOl GTO TEAOC TNG GUVEVTELENG TOL {NTRBNKE va
KAVEL pla {0YPa@IAd OXETIKI UE TO NAEKTPIKO PEVUO KOl TIC NAEKTPIKEG CUOKEVEC.

Ta ammoteAégpaTa TN €peuvag €0eIEav OTI TA TIAIdIA YVwPilouv TIOAD KOAA OTI Ol
NAEKTPIKEG OUOKEVEC KPUPBOLV KIVOUVOUC, avayvwpilouv TIC NAEKTPIKEC OULOKEVLEC HE TIG
OTIOIEC €X0UV €EOIKEIWOEL KOl TLUVOEOLV TN AEITOLPYIO TOUC KUPIWCG PE TO KOUUTT (SIOKOTITN),
TIOAD QUXVA HE TV TIPI{a OTOV TOIXO KOl OPKETEC QOPEC ME TO KOAWSIA. MOAAG Ttaudid
TIIOTEVOLY OTI Ol NAEKTPIKEC OUOKEUVEC £XOUV CUCOWPEVHEVO PEVUO OTO ECWTEPIKO TOUC, TO
oTtoio ayopdlouvpe padi Pe TNV NAEKTPIKA cuokeur]. Ta Taidid evioTti(ouv TO PEVPA GTIC
Tpideg, OTa KOAWAIO KOl PECO OTIC KOAOveg Tng A.E.H. (oTOTikrl avarmopdotocn yia To
pevpa). MNwpidouv Kupiwg Tov 0p0 PELPO Kal TIOAD AlyOTEPO TOV OPO NAEKTIPIKO PeUA.
JUYXEOUV TO PEVA TOUL VEPOU WE TO NAEKTIPIKO pelUa, €ite yiati Kal Ta d00 Ttapdayouv B6pufo,
€ite yiati kal ta d00 «Epxovrtal» OTd €€w, VW TO PEVUA TIOU UTIAPXEl «E&wW>» OTIO TO OTIITI
Bewpeital TEAEIWC JIAPOPETIKO OO OLTO TIOU PBPIOKETAl «UéoO». TEAOC, TIOAU Aiya Ttaidid
yVwpidouv ToV TOTIO TTAPAYWYIC TOL NAEKTPIKOU PEVUOTOC.

Me Baon Ta amoteAéopoTa Twv OU0 TIPONYOUUEVWY EPELVAV Ol ZOAOUWVIOOU K.d.
(2001) oxédlaocav Kal TIPAYUOTOTIOINCAY IO ETTOIKOJSOUNTIKOU TUTIOU JISOKTIKI TtapEuBaacn e
10 taudi 4-6 €twv (6 ayopla, 4 Kopitola).

Baolkoi otoxol-epumtodia tng mapsyfaong Nrav: a) va pddouv ta TTaIdId OTI UTIAPXEL
NAEKTPIKO Pelpa OXI HOVO PECO OTO OTIITI, OAAG KAl £€W amO aUTO Kal B) va dlakpivouv TIC
OUCKEUEC TIOU AEITOUPYOUV PE NAEKTPIKO PEVUO OTIO TO OVTIKEIPEVA TIOU d€ AEITOUPYOULV HE

NAEKTPIKO PEVUA KOl VA dIO@OPOTIOINCOULV TO NAEKTPIKO PEVUA aTtd TO PEVPA TOU VEPOU.
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Mpwv Kal Petd TN OIOOKTIKA TopEUPBacn Ta TaIdIG €0WO0V TIPOCWTIIKEC KAIVIKEG
OULVEVTEDEEIC HE TIC iDIEC NUI-OOUNUEVEG EPWTNACEIC. ATIO TIC GUVEVTEVEEIC TIPOEKLWE OTI N
TIAEIOVOTNTA TV TSIV UETA TNV TTapéuPBacn ATav o B€on va AItioAOyoUv TNV atdvinar)
TOUC KOl va Oivouv TIANPEIC EPUNVEIEC PE OPKETA GUVOETIKO TPOTIO OVOEOPIKA HE TNV
TIPOEAELOGN KOI TN HETAQPOPA TOU NAEKTIPIKOU PeVUATOG. Opwg, OKOUN Kal HETA TNV
TapéuPacn ta maidid e€akoAouBolaav va TIIGTEVOLY OTI OE PEPN PE VEPO LTIAPXEI NAEKTPIKO
pelpa Kal OTI TO NAEKTPIKO PeVPO PECO OTO OTIITI OV €ival iBI0 PE AUTO TIOU €ival £€w aTo 10
OTITL

BEBaia o1 epevvrtpleg LTTOCTNPEIOLY OTI N JIBAKTIKY TIOPEUPBACN TIPETIEl VO ETIEKTAOEL
ME BIWUOTIKEG EUTIEIPIEC KOl OE QAVTIKEIPEVO TIOU AEITOUPYOUV HE UTIATAPIEC (TL.X. TTOUOIKA
TIaxvidla), oTto NAEKTIPIKO dikTtuo NG A.E.H., otn d1a@opoTroinon Tou PEVUATOS TOL VEPOU
amd 10 NAEKTPIKO PeLUA, KOBWC KAl OTn GUVOEDN HETOED «EOWTEPIKOU» KOl «EEWTEPIKOV»
pevUOTOC.

2TOX0C MIag AAANG €peuvac (Pilatou & Stavridou, 2002, TMAdtou, 2003) Atav n
KOTaypa®r Kol N PEAETN Twv 10ewv Twv Tadiwv ¢ E' kat T 1d&Ng 1oL AnUOTIKOU
oXOoAgiov (NAIKiag 11-12 €1wv) yia TNV €vvola TOL NAEKTPIKOU PEVUOTOC KAl TOU NAEKTPIKOU
KUKAQMOTOG, yia Tn oUVOECN KOl TN AEITOUPYIO CUVOETWY NAEKTPIKWY KUKAWUATWY OTO
EPYOOTNPIO PE OUO AQUTIEC KOl MO pTatopia, KaBwg Kal yio To €UPUTEPO KUKAWMO TNG
NAEKTPIKNG €YKATAOTOONG OTO OTIiTI, dNAASH yiO TOV TOTIO «TTIPOEAELONG» / TIAPAYWYNC TOU
NAEKTPIKOU PEVUOTOCG, TOV TPOTIO MPETAPOPAC TOU, TO ONUEI0 oUVAEONC TWV KOAWDIWY TOU
Bpiokovtal o10 €EWTEPIKO OIKTUO TNG A.E.H. pe 1a KOAWAIO TNG £0WTEPIKAG NAEKTPIKIG
EYKATACOTOONG OTO OTIITI KOl Y10 TN OUVOEON TWV NAEKTPIKWV OIKIAKWY GUOKELWY. ETUTALOV,
€vag AANOG OTOXOC TNG €peuvag Atav n dlEpelvNon TNG €EEAIENG TWV APXIKWY IOEWV TWV
TTAdIDV a€ 000 OIAPOPETIKA TIEPIBAANOVTO pABnNong: a) éva TIEPIBAAAOV ETTOIKOOOUNTIKOU
TUTIOU OTO OTIOI0 KEVTIPIKN B€on Kateixav OladIKaoieC OUVEPYATIKAG MABnong Kai B) éva
TIOPAdOCIOKO TIEPIBAANOV PABNONG OTIOU OKOAOLONONKE TO ETONUO €BVIKO AVOAUTIKO
Mpoypaupa Tou AnUoTIKoU oxoAciov (PEK/1985).

ApPXIKA TIPOYUATOTIOINONKE TIOIOTIKY £€peuva (TUAOTIKI €PEuvVA), UE OCUVEVTEVEEIC YE 16
MOONTEC/PIEC TOU ANUOTIKOU oxoAgiov. Katoriv, d00nKe €va apxIKO ypaTtto pwITNUATOAOYIO
pE 21 gpwTnoelg o€ 375 PaBNTEG/PIEC TIEIPAUATIKWY OUGdwy (N=214) Kal opddwv oLYKPIoNg
(N=161). Xt ouvéxela, oxeSIACTNKE KOl 0pyavwOnKe éva olyXpovo Hadnoiako TePIBAAAOV
pE Bdon TN oLOTNUIKN doyn yia TN OIBACKOAIN, KOBWCG Kal TIC OPXEC TNG CULUVEPYOTIKAG
MABNONG KOl TOU KOIVWVIKOU ETTIOIKOOOUNTIGHOU. ZUYKEKPIUEVO CLVTAXONKOV VEO OVOAUTIKO

TIPOYPAUMO  ETTOIKOJOUNTIKOU  TOTIOU,  QUAAASIO  €pyaciag yia To/n padnti/pla  Kal
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OUMBOUAEUTIKOC 0dNYOC Yia ToV/NV eKTTAIOELTIKO. Ol HoBNTEC/PIEC TWV TIEIPAPOTIKWY OUAdWY
TIOPOKOAOUONOOV 9 KOIVOTOMIKEG OIOAKTIKEC TIOPEUPATEIC, VW Ol POBNTEC/PIEC TWV OUAdWY
oUyKpIoNG TIapakoAoUBnaav d1I000KAAIEG TTAPAdOTIOKOU TOTIOU.

H agoAdynon Twv PABNOCIOKWY OTIOTEAECHUATWY  EYIVE HE  TEAIKO  YPATITO
EPWTNUATOAOYIO, TIOU GUUTIANPWOOV Ol POONTEC/PlEC OAOL TOUL OdeiydaToC KAl OTO OTIoio
TIPOCTEDNKE Wia ETUTIAEOV EPWTNGCN OE OXECON HE TO OPXIKO EPWTNUATOAOYIO, KABWE KAl JE Ta
(PUAANADIA EPYACIOC TIOU CUPTIANPWGCAY TA TIAISIG TWV TIEIPAPOTIKWVY OUAdWV.

ATIO TO OTTOTEAEGHATO TOU OPXIKOU €PWTNHOTOAOYIOL avadeixBnke OTI TA TTAIDIG £€XOLV
EVAAANOKTIKEG AVTIANWEIC YIO TNV €VVOI0 TOU KUKAWHOTOG KOl TOU NAEKTPIKOU PEVUATOC KOl
TiotebovV AavBaopéva OTI N Tpia Tou TOoiXou Egival TNyl NAEKTPICUOUL. AKOPN, Oev
avTtAapfBavovtal 1o pOA0 TOU OIOKOTITN KOl TNG OOQAAEING OTO KUKAWUA TNEG NAEKTPIKNAG
OIKIOKNG €&YKOTACTOONCG Kol O&v KOTAVOOUV TNV €vvold TOU OVOIXTOU Kol KAEIOTOU
KUKAQMOTOC. ETUTIA0V, €XOUV TIEPIOPIOUEVN OTIOCTIOCMATIKA avTiAnyn yia tn doun Kal
ASITOLPYia TNG NAEKTPIKAG EYKOTAOTOONG OTO0 OTIT, yio T O1adpour] Tou NAEKTPIKOU
PEVUATOC ATIO TOV TOTIO TIPOEAELCTIC TOU MPEXPI TO XWPO TOU OTUTION, 0 yvwpilouvv OTI Ol
NAEKTPIKEC GUOKEVEC TUVOEOVTAI TIAPAAANAG PETOED TOUC KOl PE TNV UTIOAOITIN NAEKTPIKN
EYKATAOTAON KOl OgV KOTAVOOUV Tn OUVOECN Kal TN AEITOUPYid CUVOETWV NAEKTPIKWV
KUKAWMATWY OTO EPYOCTPIO PE dVO AGUTIEG Kal pia prtatapia (MAdTou & Ztaupidov, 2000a,
20008, 2002).

Ta amoteAéouata amd TIC OTIOVTNOEIC TwV TIAISIV OTa QUAAADIO €pyaciag Kal aTo
TEAIKO  €pWTINUOTOAOYIO €3e1€av  OTl LTIAPEE oTadlak €EEAEN Twv  avTIANPewv [/
OVOTIOPOOTACEWY TWV TIAISIWV KOTA T JIAPKEIN TWV TIEIPAPATIKWY OI000KAAIWY Kal OTl Ol
pHaBONTEC/pleg TpoTIoTIoINGAY / BEATILWOOV OTAJIOKA, O¢ CNUAVTIKO BoBPO, TIC APXIKEG TOUC
10€€C Y1 TIG EVVOIEC KAI T QAIVOLIEVO TOU NAEKTPIOUOU TToU d1dGXONKaV.

Ta TTadId TWV TIEIPAUATIKWY OPAdWY CUUTIANPWCAV £V ETIITIAEOV EPWTNHATOAOYIO YIO
va Kotaypa@oUuv ol amoyel Toug yio 10 TG Biwoov Ta idla T OOUAEId OTNV oudda.
AVTIOTOIXO €PWTNUOTOAOYIO GUUTIANPWCOV KOl Ol 7 €KTIAIOEVTIKOI TIOU CUMUETEIXOV, OTIOU
€EEPpPaoav TIC aTIOYPEIC TOUG YIa TN OOULAEIA TWV TIAIdIWY TNV OPAda. ATIO TA OTIOTEAECHATA
@PAVNKE OTI N KOIVWVIKI JIACTACH TNG EPYyNTiag atnv oudada rTav To GTOIXEI0 EKEIVO TO OTI0I0
Apece TIEPIOCOTEPO OTA TaUdIA. TOCO TO TAIDIA OGO KOl Ol EKTIAIOEUTIKOI Bewpnoav OTI

w@eAnNdnkav oe didgopa emimeda (Ztavpidou, 2000).
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1.8 AVATITLUEN epyoAciwv yia TN dlepelivnon TwWV I0EWV TWV PABNTWV/PIWV KAl TwV
@OITNTWV/PIWV YIA TOV NAEKTPICUO KOl TO HAYyVNTIOHO

O1 Chang, Liu & Chen (1998) amo tnv TdiBdv, mpoteivouv éva gOGTNPA a&loAGYNaNG
ME XPoN LTIOAOYICTH Yia TN JIAYVWAON TWV TIAPAVONCEWY TwV HaONTWV/PIV 000V a@opd o€
Baoikd BEuata nAeKTpIoPol. H yAwooa TIPOYyPOUUOTIONOD TIOU XPNOIYOTIoINONKE €ival n
Visual Basic ato mepidAAov Twv Windows. To cUotnua a&loAdynong eival éva TIPaKTIKO
MOVTEAO paONTr)/plog TIou XPNOoIUoTIoIEITal o€ dIOACKOAIO PE XPrjon UTIoAoyloT (computer-
assisted instruction) 1 g€ éva cOGTNUA PABNONC PE GTOXO TNV TIPOCOPHOYH TNG SIdaCKaAIaC
OTIG avAyKEC Tou/Ng pabnTh/ploc.

ApXIKG, CUAAEyovTOl TIPORAAPOTO TIOL €XOUV OXESIACTEL OTIO EKTTAIOEVTIKOUE OE Hia
BiBA0ONAKN  TpoPAnudtwy  (problem library), ta omoia Pacidoviar ot 10€EC  TwV
HOBNTWV/PIV TIou avadeixdBnkav amo AAAeC épsuveg (Dupin & Joshua, 1987' Shipstone et al.,
1988' Carlsen & Andre, 1992). Ol ox€oelg PETAED TwWV TIPOPRANPATWY KOl TWV TIOPAVONGEWY
é€xouv KaBoploBei amo éva axedlaotr] TpoBAnuatwy (problem designer). To cOGTNUO TIPWTA
XPNoIJoTIOIEl évav eTIAOYED TIPOPANUATwY (problem selector), yia va €TUAEEEl KATAAANAQ
TpoPAnuata amd TN PIPAIOONAKN (TO TIPWTO TIPOPRANUO  ETUAEYETAl TUXAIO) KOl vo TO
TIAPOULCIACEl OTOLC/IC HABNTEC/PIEC. 'YOTEPA, CUAAEYEL TIC OTIAVTNOEIC TWV HOBNTWV/PIOV Kal
pe Bdon auTtég evToTTidEl KAl avagEPEl TIC TIAPAVONCEIC TouG. Edv To oloTnua dgv PTIopPED va
avayvwpioel TIC 10EC TWV PaBNTwV/plwv, TOTE 0 ETIIAOYEAG TIPORANUATWY TIOPOUCIALEl AAAQ
TIPOPANUOTO OTOUC/IC HaBNTEG/pleC. H dladikaaia ouveXIZeTal PEXPI VO OVIXVEUTOUV Ol 1O€EC
TWV HOBNTWV/PIV.

To oUotnua alohoyrbnke pe 10 €&N¢ Teipaya: Eikool oxtw (28) pabnrteég/pleg
Aevutepofaduiag Ekmaidevong, XOUNA®V  €MIOOCEWY, OTIAVINCAV OTO  TIPORANUATO  TOU
OUGTIMOTOG KOl HETA €0W0aV OUVEVTEVEEIC, WOTE VO OULYKPIBOUV TO QTIOTEAECUATO TWV
OUVEVTEDEEWY PE QAUTA TOU OULOTNUOTOG. ATIOdEiXONKE OTI TO TIOOOOTO ETTTUXIAC TNG
O18yvwaong GTO CLUYKEKPIYEVO Tieipapa Ntav 75%.

JOU@WVA PE TNV EPEUVNTIKI] OYAdO TO TIOOOOTO ETUTUXIAC TNC Oldyvwong Tou
TIPOTEIVOLUEVOU CUCTNAUOTOC Oev uTopei va eival mavia 100%, yioTi emnpeddetal omo
OlaPOPOLC TTAPAYOVTEC OTIWG Eival TO €i00C TwWV I0EWV TWV HABNTWV/PILV, TO €id0¢ Twv
TIPOPBANPATWY TIOU QUTOI/EC ATTOVTOUV KOl I AVTIOPOCT TwV HadnTwv/plov.

210 apBpo twv Maloney et al. (2001) TEPIypA@ETAL Nl AVATITUEN EVOC TIPWTAPXIKOU
TIOIOTIKOU €pYyaAEiov yia Tn dlEPEUVNACN TWV EVOAANAKTIKWY I0EWV KAl TNV agIoAOyNan Ttng
yvoong Twv  eoitntwv/plov  KoAeyiou kKot lMavemotnuiov 6cov agopd ce  Béuata

NAEKTPICPOL Kal payvnuiopol (Conceptual Survey of Electricity and Magnetism, CSEM).
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EKTO6C amd tnv agloAdynon g apxIKAG yvwaong Twv @oITNTwv/pliv, YE TO TECT OUTO
ETUDIWKETAL KAl N a&loAOyNan JIOAKTIKWY PEBOSWVY, HABNUATWY KAl TIPOYPAUUATWY GTIOUdWV.
To T1e0T TEPINAPPBAVEL 32 EPWTNOEIC TIOAAATIANC ETUIAOYNC KOl UTIOPEI va XpnoiuoTtomnBei oav
OPXIKO EPWTNUATOAOYIO (pretest) Tipiv amd 1N SIdOCKOAIO KOl gav TEAIKO €PWTNUATOAOYIO
(posttest) petad 1 O1dacKaAia. Eival afloonueiwto 1o yeyovog OTI €xel XopnynOei o€
TIEPIOCOTEPOUC/EC aTto 5000 oItnNTEC/pleg ae 30 dIaPOPETIKA 1dpLpata oti H.IM.A..

Mpwv amo v avamtuén touv CSEM TeOT €ixe yivel TIPOKOTOPKTIKY OOULAEIA TIAVW O€
000 &EXWPIOTA TECT, £va yia Tov NAEKTPIoUO (Conceptual Survey of Electricity, CSE) Ki &va
yla 1o Mayvntiop6 (Conceptual Survey for Magnetism, CSM). A6 10 T€0T TOU HAEKTPIOUOU
€EAIPEONKE TO BEPA TWV KUKAWMATWY GUVEXOUC PEVUATOC, AOYW TNC eLPUTNTAC TOU, OAAG Kal
AOYyw TOL OTI €ixe NON apxiocel va avartOCCETAl TO TECT TIOU TIEPIYPAPETAI TIAPOKATW TwWV
Engelhardt ka1 Beichner (2004). Autd TO TIPOKOTOPKTIKA TEOT oOvopaotnkav Electric
Concepts Inventory, ECI koi Magnetism Concepts Inventory, MCI kai xopnynénkav oe
(POITNTEC/PIEC KOTA TO OKAONUAIKO €T0¢ 1995-96.

META amo CUVEXEIC AVOBEWPNTEIC TWV TECT N EPEVVNTIKA OUAdA KATEANEE OTNV TEAIKN
doun tov CSEM, 1O 0TI0i0 a@Opd OTIC TIOPAKATW EVVOIEC: QOPTIa, 0 vopog tou Coulomb,
d0vaun TIOU TIPOKAAEITAl OTIO NAEKTIPIKO TIEdIO, £py0, Sla@opd dUVAUIKOU, NAEKTPIKO TIEdIO,
payvnTIK dUvVaPn, HOyvNTIKO TIEdI0 TIOU TIPOKOAEITOI OTIO NAEKTPIKO PEVUA, HAYVNTIKO TIEdio,
0 vouoc Tou Faraday, o Tpitog vouog tou Newton.

ATIO TNV avAAUCN TWV ATIOVIACEWV TWV @OITNTWV/PIV @AVNKE OTI Ol POITNTEC/PIEC
E€XOUV EVOANOKTIKEG 10€€C Y1 OIAPOPEC EVVOIEC TOU NAEKTIPICUOU KAl TOU [POyvnTIopoU, Ol
OTIOIEC EAGIXIOTO TPOTIOTIOIOVVTAL JETA TN O100CKAAIQ.

Ze éva GAo apbBpo Ttwv Engelhardt koi Beichner (2004) Tmeplypd@etal TG
avaTttuxdnkav d00 ekdoOaelg (versions 1.0 Kal 1.1) evog YeVIKOU gpyaAgiov dlayvVwOTIKNC
agloAoynong (Determining and Interpreting Resistive Electric Circuit Concepts Test,
DIRECT), Mg 1O 0Tt0i0 UTTopolv va dlEpeLVNOOUV Ol EVOANOKTIKEG I10EEC TWV HOBNTWV/PIwV
yla HI0 TIOIKIAIOL NAEKTPIKWY KUKAWHATWY OVTIOTAGEWY OLVEXOUG pevuatog. Kabe teot
TIEPIEXEL 29 €PWTNACEIC TIOANATIANG ETTIAOYNC KOl ATIELOVVETON 0 PHABNTEC/pleg AsuTEPORABUIAC
Ekmaidevong, kabwg emiong Kat ae @oitntec/pleg KoAeyiou Kai Mavemiotnuiou.

Mpiv TN c0VTOEN TwWV TECT TIPAYHATOTIONBNKE amo toug Engelhardt kai Beichner pia
BIBAIOYPO@IK QVOOKOTINGN TWV 108V TV TIAIOIV Yyia £VVOIEC KOl @QAIVOPEVA TOU
NAEKTPIOPOU KOl TWV TECT TIOU £XOUV XPNOIPOTIOINBEl 0t JIAPOPEC £peuveC. ATIO TNV
OVOOKOTINGN OUTA JIATIOTWONKE OTI eV UTTAPXEL Eva EYKUPO Kal A&IOTICTO TECT ME TO OTIOI0

va a&loAoyolvTal Ol JIBOKTIKEG OTPATNYIKEG KAl TIAPAAANAQ VO OVIXVEVOVTAI Ol EVOANOKTIKEG
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10€eC TV HOABNTWV/pIv. Kotomv €€eTA0ONKaAV OAO Ta SIOOKTIKA KOl €PYNoTNPIOKA
EYXEIPIOIO TwV oxOoAsiwv AeutepofBdduiag Ekmaidevong Kol Twv Tavemiotnuiov Kal
Ol0TLTIWONKAV OIOOKTIKOI OTOXOL.

H ¢kdoon 1.0 touv DIRECT teot (dIdpKEIOC HIONAG wpag) Xopnynbnke oe 454
poBnTég/pleg AcutepoBabulag Exmaidevong Kal 681 @oitnteg/piec Mavemiotnuiov (N=1135)
Twv H.M.A.. Ta Tov €AeyX0 TNC EYKUPOTNTAC KAl TNE OEIOTIOTIOG TOL TECT XPNOIYOTIoIBnKav
0 tomo¢ Kuder-Richardson, n pébodo¢ avaiuon TOpayovIwv KOl OKOAOUONOOV OTOMIKEC
ouvevTeDEeEl, Ol ortoie¢ PivteookorOnkav. Ol OULVTAKTIEC TOL TECT KOTEANEAV OTO
ouuTIépaCUO OTI N €kdoon 1.0 Tou TEOT £mMpeme va avabewpnBdei, wote va avénbei n
a&lOTICTIO TOU KOl VA TPOTIOTIOINB0UV Ol EPWTNCEIC TIOU dev NTAV EEKABAPEC YIO TOUC/IC
padnTéC/pIEC.

H avaBewpnuévn ékdoon 1.1 tou DIRECT teot (d1dpKEIAC HIOTC Wpac) Xopnynonke
oe 251 padntéc/plieg Asutepofaduiog Ekmaideuong Kol 441 @oitntég/pleg Maveriotnuiov
(N=692) tou Kavadd, tng MNepuaviag kai twv H.M.A.

ATIO TNV avAAUCT] TWV OTIOTEAECUATWY OTTOdEIXONKE OTI Ol EVOAAOKTIKEG IOEEC TWV
HaBNTWV/PIAV, EIBIKA TWV KOPITOIWV, TIOPOUEVOULY OKOUN Kol PETA TN OId00KaAia. ATIO TIC
OULVEVTEVEEIC PAVNKE OTI Ol TIEPITOOTEPOI/EC HABNTEC/PIEC BewpolV OTI N PTTaTApia €ival pia
atabepn TNy PEVPATOC, VW TOLTOXPOVA CGUYXEOUV TOUG OPOLC PEVUA, TAON KAl avTtioTtaaon.

ZU0U@wva Je Toug Engelhardt kot Beichner pe ) xopriynon Kai Twv 00 €KOOCEWV TOU
DIRECT Tteot (versions 1.0 kal 1.1) ol EKTTAIOEVTIKOI UTtOpolV va a&loAoyrioouv TIG JeBodoug
OI0ACKOAIOG TIOU XPNOIMOTIOIOVY, KOBWCG ETHONG KOl VO  OCUAANEEOLV TIC KOTAAANAEG
TIANPOPOPIEG, WOTE va O&IOAOYNOOLV TNV TIPO0O0 Kal TIG EVVOIOAOYIKEG OUOKOAIEC TIOU

OVTILETWTTICOUY Ol HOBNTEC KAl Ol JOBNTPIEG TOUC.
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KE®AANAIO 2

MEBod0¢g £peuvag

2.1 MepiAnwn

210 3e0TEPO KEPAAQIO TTAPOULCIAOVTAl Ol OTOXOI (YEVIKOTEPOI Kal EIQIKOTEPOI) KAl Ol
UTTIOBECEIC TNG €pELVOC, YIa TN dlOTOTIWON TWV OTIoiwV ANEONKav uToYn Ta CUUTIEPACUATA
TIOU TIPOEKLYOAV OTIO TNV OVOCOKOTINGN NG OlEBvoug Kal TNG EAANVIKNAG PIBAoypagiag, omwe
QLTI TIEPIYPAQPETAI GTO TIPWTO KEPAAAIO.

2NV €peuva TNpav pEPog 33 padntéc/pleg (15 Kopitola Kal 18 ayopia) g EKING
TA&NC TOL ANUOTIKOU OXOAEIOUL, Ol OTIOIOI/EC CUUTIANPWAOOV £V YPOATITO EPWTNUATOAOYIO (BA.
Mapdptnua 1), To oroio €iXe OTOXO va KOATAypO@OUV Ol AVTIAAWEIC TOUG YIA €VVOIEG KOl
(PAIVOUEVO TOU NAEKTPIOUOU.

MeTd oxedldoTNKOV OTPATNYIKEG TIOPEURAONC KAl cuVTAXBNKav QUAAa epyaaciag (BA.
Mapdptnua 2), Ta ormoia oTnpixénkav atn cuaTNUIKA Aoy yia ) dIdacKaAia, Kabwg Kal
OTIC OPXEC TOU KOIVWVIKOU ETTOIKOSOUNTIOUOU KAl TNC CUVEPYATIKAG HABNonC. Q¢ dIOOKTIKA
MECO ETUAEXONKOV TO EKTTOIOEUTIKO AOYIOMIKO €ETTOIKOOOMUNTIKOU TOTIou M.A.©.H.M.A. Kal

OIAPOPEC TIPOCOUOIWTEIG KI EQapuoye (Java applets) amo 1o Aladiktuo.

2.2 O1 gTOXO0I TN £PELVOCG

2TOX0C NG £peuvag NTav va OlgpeuvnBolv Kal va EVIOTIIOTOUV TIOId €VVOIOAOYIKA
MOVTEAQ YIO TO pelPA OTO ATIAG KUKAwATO (o0vdeon o€ oelpd Kol TTAPAAANAN GUVOEDN)
XPNOolPoTIoouvTal oTnV TIPAEN amoé HJadntég Kol PadnIple¢ tng =T TAENG Tou ANUOTIKOU
oX0Agiov, nAKiag 12 etwv, KABWE ETIONG Kal Ol IOEEC TOLC VIO TN CUVOEDT TWV NAEKTPIKWVY
OIKIOKWY OUCKELWV METAED TOUC, KOBWC Kol PE TO €LPUTEPO KUKAWUA TNG NAEKTIPIKNC
OIKIOKNG EyKATACOTOONC.

E1d1kOTtepQ £yive TIpOaTIABEIO va dlepeuvnNBo0V T akoAouba:

OV PTIOPOUV Ta TTAIdIA VO GXESIACOULV VA OTIAO NAEKTPIKO KUKAWUA HE Hiot AGUTIO KOl Jia
uTIOTapia,

e Ol amnmoyel Twv TIaIdIwV YIa T0 POA0 TNE PTatapiag,

e TO W @avTAadovtal Ta TTaIdId T0 NAEKTPIKO PEVUA KAl TIWC TO OVATIOPIOTOUV,

e TO EVVOIOAOYIKA HLOVTEAO TIOU XPNGIKOTIOIOLY TA TTAIdIA YIO TN @Opa TOL PEVHATOC OE Eva

OTIAO NAEKTPIKO KUKAWUA PE pia AduTta Kal pia yrtatapia,
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Ol aVTIANWEIC Twv TIaIdIV yia T oOVOECN KOl TN AEIToupyia CUVOETWV NAEKTPIKWV
KUKAWMPATWY Pe 000 AAQUTIEC KOl pio pttatapia (oc0vdeon o€ CelPd KAl TIOPAAANAN
ouvdean),

av Ta TTaIdId TIOTEVOUV OTI TO PEUHO «KOTOVOAWVETOI»,

av Ta TadId eTtnpedadovTal amod EUTIEIPIEC KAl EKPPATEIC TNE KaBnuepIvrg Toug (Wi, yia
va €&nyrfioouv TovV TPOTIO AEITOLPYIOG OVTIKEIYEVWY (UTtatopia, OIOKOTITNG, Tpida,
Qo @AAEIQ) KOl NAEKTPIKWY OIKIOKWY CUCGKEVWV TIOU XPNOIUOTIOI00V KABNUEPIVA OTO OTTITI,
Ol 10£€C TV TSIV YIO TNV €VVOoIa TOU AVOIXTOU KAl KAEIOTOU KUKAWUOTOG KOl T0 pOAO
TOU SIOKOTITN,

Ol aTtOYEIC TWV TTAIdIWY YIa TN oUVOEDT] TWV NAEKTPIKWY OIKIOKWY CUGKELWY UETAED TOUC,
KOBWC Kal Ye TO eVPUTEPO KUKAWMO TNG NAEKTPIKNC OIKIOKNG EyKATAOTAONG,

Ol AVTIANYEIC TWV TTAIBIWV YO TO POAO NG TIpilac,

Ol 10€€C TWV TTAISIWV VIO TO POAO TNG ACQPAAEING.

AMOC OTOXOC TNG EPYOACIOG OTIOTEAECE, €KTOC OO TNV TAPATIAVW Odlepelivnon, o

OXEJIOOUOC KATAAANANG OIBOKTIKIG TTapEUBacong o€ éva GUYXPOVO TEXVOAOYIKO TIEPIBAAAOV

OUVEPYOTIKAG JABNONC ETTOIKOSOUNTIKOU TUTIOU.

2.3 YTobBEaelg TNG €peuvag

O1 vToBéaclg TTov TEBNKAV MTav Ol €ENC:

Ol padntég/pleg ¢ =T TAENG TOL ANUOTIKOU OXOAgiou, NAKIOG 12 etwv, €Xouv

EVOAANOKTIKEG QVTIAAYPEIG YIO EVVOIEC KOl QAIVOUEVO TOU NAEKTPIOUOV. Mo OUYKEKPIYEVA, TO

TTadId:

GLYXEOUV TNV £VVOIa TOU PEVUIATOC UE TNV €vvola TNG EVEPYEIAC,

XPNOIUOTIOIOUY TIOPOUOIN POVTEAA PE OUTA TIOU SIATIICTWONKAY aTI0 AAAEC EPEVLVEC YIA VO
€&nynoouv tn @opd Tou PEVUATOC OE VA ATIAG NAEKTPIKO KUKAWWA, OTIWC TO HOVOTIOAIKO
MOVTEAO, TO HOVTEAO TWV CUYKPOUOUEVWVY PELUATWY, TO HOVIEAO TNC €€acBeviong tou
PEVUATOC, TO MEPIOTIKO HOVTIEAO, TO ETICTNMOVIKA OTI0OeKTO HOVIEAO (Osborne, 1981,
1983),

0ev £XOULV OVATIOPOCTACEIC YIO TNV TIOPAAANAN OUVOECN TwWV NAEKTPIKWY  OIKIAKWVY
OUOKELWV,

o0ev avuAauBdvovial 10 pOAo Tou OIOKOTITN Kol TNG OO@AAEINC OTO KUKAWHO NG

NAEKTPIKNG OIKIOKKG EYKATAOTOONG,
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e £XOULV TIEPIOPICHUEVN QVTIANWN VYO TO €UPUTEPO KUKAWHA TNC NAEKTIPIKAG OIKIOKNACG
gyKaTAOTAGNC,
e TuOTEVOLY OTI N TIpia Oivel NAEKTPIKO pPelUa  OTIC NAEKTIPIKEC OUCKEVEC Yia va

AEITOUPYIGOLV.

2.4 To 1tAaiclo Tng épevvag - Agiypa

>NV €pevuva Tnpav pepog 17 maudid, nAikiog 12 1wv, 8 Kopitola Kai 9 ayopia, amo 1o
OelTEPO TUNMO TNC =T TA&NG ToL lou ANPOTIKOL ZX0Agiov ZKIGBou Kal 16 Tadid, nAikiog 12
ETWV, 7 Kopitola kKAl 9 ayopida, amo TO POVOSIKO TUAPO TG ZT' TAENC Tou 200 AnUOTIKOU
ZxoAgiov ZKkidBou Tov vouou Mayvnaoiag. ZUVoAlKa TRpav PEpog 33 Taudid, 15 Kopitala Kal
18 ayopla. H gpeuva diegnxOn tov ATipiAilo tou 2006 TIpIv a0 TN SIBACKOAIO TNG EVOTNTAG
TOU NAEKTPICPOU OTO OXOAEIO.

Eival amopaitnto va onueioouvpe ol Ta maidld  €ixav nodn o1daxbel yia tov
NAEKTPIOUO OTO GXOAEI0 TO TIPONYOUPEVO OXOAIKO £10C, OTAV @oitovoav otnv E' 1aén. Ol
EVOTNTEG TIOL gixav d1dax0ei, ye Bdon 1o BiAio Touv dackaiou (YI.E.M.©, 2005) ntav:

1. O n/XKTIpIoPOC XBEC KOl CAPEPO, N OTIoid ATAV EICAYWYIKA EVOTNTO KAl €iXE OTOXO vd
KOTOVONOOUV Ol HaBNTEG/PIEC TN ONuUOCio TOU NAEKTPICHOU OTIC E€QOAPUOYEC TN
TEXVOAoyiag atnv Kabnuepivry {wn.

2. HAEKTPIKEC OUOKEVEG OTO OTIITI JOC, GTNV OTIoIO Ol HaBNTEG/PIEC EuaBav va SIOKPIVOULV TIC
NAEKTPIKEG GUOKEVLEC TIOU AEITOUPYOUV WE MTIOTOPIEC OTIO €EKEIVEC TIOU AEITOUPYOUV ME
pevua amo 1o diktuo TN A.E.H., ouveldntomoinoav toug KivoUvoug TIou TIPOKUTITOLV OTIO
TN XPNOoN TOU NAEKTPIKOU PEUPOTOC KOl KOTAvONoOv OTI KATA TNV €KTEAECN Twv
TIEIPOUATWVY TIPETIEI VO XPNOILOTIOIO0Y HOVO PTIOTOPIEG KOl OXI PEVMO OTIO TIC TIPICEC.

3. Mote avdaBel 1o AAUTIAKI; ' QUTHAV TNV EVOTNTA Ol HaBNTEC/PIEC Epabav Ta dId@opa PEPN
EVOC AQUTITAPO TIUPOKTIWOEWG KOl €I0IKA OTI €XEl 000 EMAPEC. AKOMN, EUabav va
KOTOOKEVLALOUV €va OTIAO NAEKTPIKO KUKAWUA HE pia AduTta Kal pio pratapia.

4. 'Eva amA0 KUKAWWUO, OTNV OTIoi0 Ol JoBNTEC/PIEC KATAOKELOOOV Wi AUXVIOAGBH Kal Tn
Xpnolwgoroinoav ge éva OTAO  KAEIOTO NAEKTIPIKO KUKAwUa. Emiong, €pabav va
OUOXETI(OLV TA CTOIXEID EVOC KUKAWUOTOC UE T aVTIOTOIXO GUUPBOAQ.

5. To NAeKTPIKO pedpa. Ol pabnrteg/pleg €yabav yia Tn dourp Tou OTOUOoUL, Yyia Ta o000 E£idn
QOPTILWV, YIO Ta EAEVOEPA NAEKTPOVIA KOl YiO TO NAEKTPIKO pebpa. Emimpocdetaq,
EVTOTIIOOV OMOIOTNTEC KAl JIOQOPEC AVAIECO OTN PO TOU VEPOU GE €V KAEIOTO KUKAWUO

ME OWANVECG KOl OTN POI] TOU NAEKTPIKOU PEVHATOC G€ £VA KAEIOTO NAEKTPIKO KUKAWO.
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6. Aywyoi Kal PHovwTEC. O1 padntéc/plec ta&ivounoav dla@opa ULAIKA O Oywyoug Kal
HMOVWTEG TOU NAEKTIPIKOU PEVPOTOC PE PBACN KATAAANAO TIEIPAUATO TIOU €KOVOV KOl
avayvopioav TIola PJEPN TWV KOAWDIwWV €ival KOTACGKELACTHUEVO ATIO AYywWYOUC Kal TIoIa aTtd
HOVWTEC.

7. To avOpWTIVO OWPO: aywyog f HOVWTIAG X' autriv TNV evotnta Ol PadNTEC/PIEC
OUGCXETIoOV TNV UTTIAPEN OAATWY Kal VEPOU GTO avOPWTIIVO CWUO PE TNV AywWYIUOTNTA TOU
aVOPWTIIVOU CWHATOC KAl avEPEPAV KIVOUVOUG OTIO TNV OTIPOCEKTN XPNON TWV NAEKTPIKWV
GUOKELWV.

8. O d1oKOTINC. Ol padnTeEg/pleg KaTtaokevaoav &va SIOKOTITN Kal TIOPAANAa Euabav To
OUUBOAIOUO TOL KOl yia TO POAO TIou Traidel O éva NAEKTPIKO KUKAwWa. ETmAéov,
OIEKPIVAV £Va NAEKTPIKO KUKAWUO O€ KAEIOTO KOl OVOIXTO.

9. BpaxUKUOKAWUO - ag@AAela. Ol HabNTEC/PIEC KATATKEDOOOV £Va aTIAO NAEKTPIKO KOKAWUA
KOl TIPOKAAECOV BPOaXUKUKAWUO. EpaBav yia T0 POAO TNCG OO@AAEING OE €va NAEKTPIKO
KUOKAWMO Kal yId T BOoCIKA TNG PEPN.

10. ZTaTIKOG NAEKTPIOPOG. 2’ QUTHV TNV EVOTNTA Ol POONTEC/PIEC EKOVAV TIEIPAPATA COTATIKOU
NAEKTPICHOU KOl KATAOKEDOOOV VO NAEKTPOCKOTIIO.

11. Mg pia patd, n oToia NTav EMAVOANTITIKA EVOTNTO.

2.5 To €pWINUATOAOYIO

O1  pobnteg/pieg 0Aou Tou Oceiyuatog (N=33) OouuTANPwWCaV  €va  YPOTITO
EPWTNUATOAOYIO (JIGPKEIOG MIaC OIOOKIIKNG WPAC), TO OToio TEplEAdUPBave oxTw (8)
epwtiuata (BA. Mapdptnua 1) Kal €ixe 0TOX0 VO KATAYPAPOUV Ol AVTIANWPEIC TOUG VIO EVVOIEG
KOl (pAIVOPEVA TOU NAEKTPIGHOU.

H olvtaogn tou epwTtnuUaToAOyYioL TIOU Xopnynobnke Eyive pe Bdon peBOdOUC GAAWV
gpevvnTwv/piov  (Shipstone, 1985/1993' [MiAdtov, 2003), dnAadn XpnoiJoTioBnKav
TTOPOUOIA EPWTHHATO PE QUTA TIOU TIEPIEAAUBOVAV EPWTNHOATOAOYIO GAAWY EPELVAIV.

Ol €pWTACEI( TOU  EPWTNUATOAOYIOL ATAV KAEICTOU TOTIOU, OTIOU OI  POBONTEC/PIEC
onueiwoav N owoTA yia  gKeivoug/eg aATAVTINGN, AVOIKTOU TUTTOU, OTIOUL Ol  POBNTEC/PIEC
egEPpaoav €AeVBepa TIC  ATIOYEIC TOUC, KOBWC KAl €PWTACEI OTIOL Ol  POBNTEC/PIEC
TTapouaiagav TIG ATIOYEIC TOUG PE Eva aXNUa i Hia {wypaid.

2T0X0G TNG TIPWTING epwtnong (BA. Mapdptnua 1, Epwinon 1) Tou gpwtnuatoAoyiov
tav va diepeuvndei av Ta TTaIdId yvwpilouv Ta GTOIXEIO aTtd TA OTIOI0 ATIOTEAEITAI Eva ATIAO
NAEKTPIKO KUKAWMPO PE Mia AGUTTIO KOl pio pmotopia, To0 pOA0 TNG UTTOTAPIOG Kol TIIo

OUYKEKPIPEVA va JIATIOTWOEL av Ta TTaIdId GXEJINCAV GWOTA 1] O0XI TO0 {NTOVUEVO TXIMO.
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Me tn de0Tepn gpwinon (BA. Mapdaptnua 1, Epwtnon 2) emdiwXOnke va PeEAETNOci
WG @avtadovtal Ta TIaIdId T0 NAEKTPIKO PEVUA, TIWC TO AVOTIOPICTOUV KOl TIOI EVVOIOAOYIKA
MOVTEAQ XPNOIPOTIOIOUV YyIO TN POPA TOU PEVUATOC OE €Va OTIAO NAEKTPIKO KUKAWMO HE dia
pTTaTapia KAt pia AGuTa.

2TOX0C¢ TNG TPITNG gpwtnang (BA. Mapdptnua 1, Epwinon 3) Atav va PeAeTndei av
TO TTaUdIA PTIopolCav va oXedIAaouy 000 SIOPOPETIKOVE TPOTIOUC aUVAECNC dU0 AOQUTIWV ME
Mia pttatapia (o0vdeon ag aelpd Kol TIApAAANAN olvdean), av avayvwpl{av Tn dia@opa Toug,
KaBw¢ Kal av Ta TIaUdId TTiaTeELaV OTI TO PEVHO KKOTOAVOAWVETAI».

Me v Tte€taptn epwtnon (BA. Mapdptnua 1, Epwtnon 4) emdlwxdnke va
avadelXBouv ol I0EEC TV TSIV YIA TNV £VvoIa TOU aVOIXTOU KOl KAEIGTOU KUKAWMOTOG ME
ava@opd ato POAO TIoU TTAidEl 0 SIOKOTITNG O€ VO KUKAWUA.

Me TNV TEUTIIN Kal TNV €KTn egpwtnon (BA. Mapdptnua 1, Epwtiocelg 5 kal 6)
SlEPELVNONKAV Ol ATIOYEIC TWV TIAIdIWVY YIA TN GUVIEDT TWV NAEKTPIKWY OIKIOKWY CGUCKEUWV
KOl TNV TOUTOX POV AEITOLPYIA TOUC.

210X0¢ ¢ €Rdoung epwinong (BA. Mapdpmua 1, Epwtnon 7) Atav va yivel
QVTIANTITO av Ta TTaIdId yvwpidav 10 pOAO TIou Ttaidel n Tpida GTov TOiX0 Kal Tl UTTAPXEL TTIOW
até authv. AKOun dlEpeLVNONKOV Ol AVTIANWPEIC TWV TTAIdIWV YIa TN GUVOEDN TWV NAEKTPIKWV
OIKIOK(WYV OUOKELWVY METOED TOUCG, KOBWC KOl PE TO €UPUTEPO KUKAWHO TNG NAEKTPIKNAG
OIKIOKNG gyKaTAoTaoNG.

2T0X0¢ TNG oydong epwinong (BA. Mapdptnua 1, Epwinon 8) Atav va yivel
QVTIANTITO av Ta TTaIdId yvwpidav TIolog €ival 0 pOAOC TNG Ao@PAAEIAC OTO EVPUTEPO KUKAWUO

TNC NAEKTPIKIC OIKIOKAC EYKATACTOONG KOl O€ TIolo 660 TIPETIEl VO TOTTOBETEITAI N ATPAAELQ.
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KE®AANAIO 3

ATIOTEAEGUATA TNG €pEuvag — ZudNiTnon

3.1 MepiAnyn

21O TPITO KEPAAQIO TTaPOULCIAJoVTal TA OTIOTEAECUOTA TOU EPWTNUATOAOYiIoUL (BA.
Mapaptnua 1) to omoio xopnyrnénke ota Ttaudid TPV amo TN SIBOCKOAIA TNE EVOTNTAC TOU
NAEKTPICUOL OTO OXOAEi0.

JUYKEKPIYEVA, TTOPOTIOETAI KABE EPWTNCN XWPICTA KAl Ol TTIIVOKEG PE TIC KOTNYyOpPIiEC
OTTOVTACEWVY TIOU TIPOEKLPAV aTTO TNV TIOIOTIKA KOl TNV TIOCOTIKI aVAAUGCH TWV OTIAVINGEWY
KOl TWV AITIOAOYNCEWV TIOU £dWa0V Ol JOBNTEC/PIEC OTNV AVTICTOIXN EPWTNON.

MNa k&Be epwInUA TIOPATIOEVTOL Ol TIO OVTTIPOCWTIEVTIKEC KOl XOAPOKTNPIOTIKEC
QTIAVTNOEIC TwV TIOIdIWV. MAapAAANAQ, OTA €PWTHPOTA OTIOU {NTOUVTIAV Omd TA TIAISIA VA
KAVOUV €va oMU TIaPaTiOEVTal TA TIO OVTITIPOCWTIEVTIKA KOl XOPOKTINPIOTIKA OXNUATO TTIOU
€pTiagav ta Taidld, yia va Yivel Katavontog 0 TPOTIoC okEWNG TouG.

AvoAUBNKav Kal HEAETABNKAV Ol aTtavThael TTov €dwaav 33 mtaidid (18 ayopia kai 15

Kopitola) ag KaBéva amo TA OXTW EPWTNHATO TOU EPWTNUATOAOYIOU.

3.2 AVTIANYPEIC HOBNTWV/PIV YIA TNV £VVOoId TOU KUKAWUOATOC KOl IO TO POAO TTou Trailel
N UTIOTOpPIia 0T0 KOKAWHO

2NV TIPWTN €PWTNGTN OXEOOV OAA Ta TaIdIG {wypd@icav
OwOTA €va A0 NAEKTPIKO KUKAWHO ME Mia AduTa Kol pia
pTtatopia, dOsixvovtag &ekabapa OTI TO AAUTIAKI €XEl OUO ETTOQPEC
(BA. Mivaka 1). EIdIKOTEPA, OTA OXNUATA TOUC €£O€IEaV OTI YIO va ]
avApel TO AOQUTIOKI TIPETIEL N MiOt €TTOQN TOL VO CUVOEETAI PE Eva ZXNHa 8
KOAWOIO HE TOV €vav TIOAO TNG PTTOTOPIOG KOl N GAAN TOU €TTO@N ME AAAO KOAWOIO HE TOV
GAAoV TIOAO TG pTtatapiog (BA. axnua 8).

O peyaAoC aplOPOC TwV CWOTWY GXNUATWY TIOU EKAVOV Ol HaBNTEC/PIEC O@EIAETON OTO
YEYovOC OTI gixav di1daxOei tnv mponyolpevn xpovid, otnv E' Anuotikol, T0 0waoTo TPOTIo
ouvdEaNG €VOC AQUTITAPO ME TOUG TIOAOUG MIOC MTIOTOPIOG OF €va KOKAWUO, KAVOVTOG

KOTAAANAQ TIEIPAUATA, EVW EiXE ETIICNUAVOEL OTI 0 AAUTITAPAC £XEL VO ETIAPEC.
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Mivakag 1. oxAuata padntwv/plev aTo TIPWTO0 OKEAOC TNC EpwTnong |

a/a  Katnyopieg oxnuatwv (N=33)

| ZwoTo oXAua 30
2 NAavBaopévo oxnua 3
Z0voAo 33

Movo tpia maidid ds (wypd@ioav owoTtd TO 55F

{ntobpevo oxAua, OAANG €pTiagav oxnuata TTapouola
ME TO oxnua 9. ZxAua 9

ZXETIKA PE TO POAO TNC uTatapiag, Ta maidid Bewpolv OTI N uratapia divel pevua (7
TIaIdIA) 1] EVEPYEID / NAEKTPICPO (4 TtaidId) 010 KUKAWMO i dIVEL EVEPYEIQ GTO AQUTIAKI YIO vV
avaygel (17 maidid) (BA. Mivaka 2). Tautdxpova, amo TIC ATIOVTHCEIC TWV TTaIdIV TIPOKOTITEL
OTI dgv UTIOPOUV va SIOKPIVOLV TOUC OPOUG EVEPYEID KOl NAEKIPIOUO, EVW KOvEVa TTaudi Ot
OULVOEEL TO POAO TNG PTIOTOPIOG PE TNV Kivnon Twv NAEKTPOVIWV 010 KUKAWO. daivetal ot
Ta TIAIOIG OEV KATAVOOUV OTI 0 POAOC TNG JTIatapiag €ival va A&ITouvpyei w¢ aviAia
NAEKTPOVIWY, WOTE va BETEl 0 Kivnon Ta eAe0Bepa NAEKTPOVIO OTO EEWTEPIKO KUKAWWA.
AUTO i0wG va Oo@EeiAeTal OTO yeyovog OTI OTnv TIponyouuevn TAEn dev EyIve ocaQnq
SIaXWPIOHUOC TWV EVVOIWV EVEPYEID, PELUN, NAEKTPIOUOC, OUTE £yIVE IBIAITEPOC AOYOG YIO TO

POAO NG UTTaTOpPIOg 08 VA KOKAWHA.
Mivakag 2: amavtnoeig padntwv/piev oto de0TEPO OKEAOC TNG EpWTNONG 1

Katnyopieg amaviioewv
ao/a  (T1 poAo THIOTEVEIC OTI TTAIEl N PTTOTOPIaA;) (N=33)

| Aivel peOPa GTO KUKAWO. 7

2 Aivel evépyela 0TO AQUTIAKI VIO VO aVAEL 17

3 Aivel evépyela / NAEKTPICHO. 4

4 TIpOoKOAEi TN @WTOROAIa TN AduTtac.

5  Asv &pw 2

6 Xowpi¢ amavinon 2
>0voAOo 33

3.3 10€e¢ paBNTWV/PIWV YIA TO NAEKTPIKO PEVUD
21 OeUTEPN €PWTINGN TPIAVTIA dVO0 (32) Tadid dNAwacav OTIL €ixav akoUaoEel T AEEN

NAEKTPIKO PeVMA, EKTOC a6 €va Ttaidi, TO OTIoi0 €dwaoe apvnTikr amavinon (BA. Mivaka 3).

44
Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 01:30:55 EEST - 18.222.21.46



ApKeTd TTaudIA (oUVoAo 10), TIPOKEIUEVOL VA EENYNOOLV TI €ival TO NAEKTIPIKO PEVUA
TO TAUTIOOV PE TO «PEVUO», TOV «NAEKTIPIOUO» I TNV «EVEPYEIO» (TI.X. «EIVOl EVEPYEIQ, N OTToIx
péel Tavtol o€ NAEKTPIKA €idn») (BA. Mivaka 4). MapdAAnAa, dAAa maidid (oclbvoAo 8),
ETINPEACUEVA OTIO EUTIEIPIEG TNG KABNUEPIVAG TouG {wNG £€0Waav AEITOLPYIKEG EENYNTEIC YO
TO NAEKTPIKO PELUA, dNAAd OTI «Eival AUTO YE TO OTIOI0 AEITOLPYOUV TO PWTO KOl SIAPOPES
OUOKEVEC 1] €PYOAEIO» KOl ETTIKEVIPWONKOV OTA OTIOTEAECHUOTA TOU. AAAEC TIOPOUOIEG
aTIavTNoEIg ATav: «To PelPa divel QWC OTIC AIUTIEC, OTIC TNAEOPACEIC KOl O TIOANG GAAQ,
«KAVEL KATIOIO NAEKTPIKA OVTIKEIEVO / epyoAeia va AEITOLUPYOUV», «UE TO PEVUO EXOUUE QWC,
WTIOPOUME VA KIVOUUE TIPAYUOTA, va BEPUAIVOUOOTE.

MEeTa&D AAAWV &va TTAIdI AVEPEPE OTI TO NAEKTPIKO PEVUA KTIEPIEXEl PWTIO», Eva AANO
TIOI0I KATETAEE T NAEKTPOVIO OTOUC OPYAVIOHUOUC, EENYWVTOC OTI «UTIAPXOLV YUPW PAC TTavtol
KATI TIOAD MIKPOI OpyavIoUOi TIoU lEIC OV TOUC BAETIOLHE KAl OVOUAZOVTAl NAEKTPOVIO, OTIO TO
OTIOIO  TTOPAYETOL TO NAEKTIPIKO PEVUO» KOl &va OAANO ONAWOE OTI «T0 NAEKTIPIKO PEVUO
OTTIOTEAEITAI OTIO BETIKA KAl APVNTIKG JOPIA NAEKTPIGHOU.

Mapd to yeyovog OTI TNV TIPONYoUEVN Xpovid Ta Ttaidld cixav di1daxBei Tt gival 1o
NAEKTPIKO PEVHO Kaveva TTaldi 6ev amavinoe OTI TO NAEKTPIKO PeLPa gival por] eAeVBEpwV

NAEKTPOVIWV GTOULG aywyoUC EVOC KUKAWUOTOGC.

Mivakag 3: amavinoeig JabnTwv/pliv GTo TIPWTO OKEAOC TNG EPWTNONG 2

a/a Katnyopieg amavtioswv (N=33)
1 'Exw akoUOoEl TN AEEN NAEKTPIKO PELUOL. 32
2 Agv £Xw aKOUOEL TN A£EN NAEKTPIKO PeLQL. |
>0voAo 33

Mivakag 4: amaviioelg Jadntwv/plov aTo 0e0TEPO OKEAOG TNE EPWTNONC 2

Katnyopieg amaviriocwv

a/a (T voupidelg OTI gival ToO NAEKTPIKO PEVUD;) (N=33)
Peopa / NAeKTPIOUOC / evépyela 20
Me auTd AsIToLpyoUV TA PWTA Kol SIAPOPEC TUOKEVEC. 8
HAekTpikr d0vaun 1
HAEKTPIKO Q¢ 4
Mapayetal oo Ta NAEKTPOVIA. |
Agv EEpw 1
Xwpig amavinon 5
>0voAo 40

~N o o AW DN
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O aplBuog twv amaviioswy otov MNMivaka 4 dev avTioToIXEl 0ToV apIBPo Twv TaIdIwY,
VIOTi HEPIKEC OTIAVTNOEIC EUTIITITOUV C€ TIEPICCOTEPEG ATIO MiOl KATNYOPIEC ATIOVINCEWV, OTIWG
YIO TIOPAJEIYUA «TO NAEKTPIKO PEVMPO Eival NAEKTPICUOC TIOU JIVEL EVEPYEID VIO VA EXOUME WG,
va AEITOUPYOUV JIAPOPO EPYOAEIN K.O.».

Ma va d€igovv m @opd 0L PELUATOC OTO KUKAWWA, 9 Tadid XpNnolhoToincav 1o
ETIIOTNMOVIKA ATIOOEKTO POVTEAO, 10 TTaIdId XPNOIUOTIOINCGAV TO HOVIEAO TWV CUYKPOUOUEVWV

pELUATWY, evw 14 TTadid dev amdvinooav KaboAou (BA. Mivaka 5).

Mivakag 5: amavinoeig padntwv/plv oTo TPITO OKEAOC TNG EPWTNONG 2

a/a  Katnyopieg oxnudtwy yia Tn ¢opd Tou PeLUOTOC OTO0 KUKAWHO  (N=33)

| MOVTEAO TWV GUYKPOUOUEVWVY PEVUATWV 10
2 ETIOTNUOVIKA aTTOdEKTO OVTEAD 9
3 Xowpig amdvinon 14

>0vVoAo 33

3.4 ATOWEIC HaBNTWV/PIV yia T OUVOECN KAl TN AEITOUPYIO CUVOETWY NAEKTIPIKWV
KUKAWMPATWY HE 000 AQUTIEC KOl pio prtatapia (oUvdeon oe CeIpd KOl TIOPAAANAN
olvdean)

2TV Tpitn gpwtnon dNtnke amd ta TadId va oxedldogouy d0U0 dIOPOPETIKOUC
TPOTIOUG dLVOECANC OVO AQUTIWV KOl Hiog UTtotopiag.

ATO6 Ttov Tlivaka 6 TIpokOTITElL OTI Téoaepa (4) Tadid oxedlacav OU0 AAUTIEC
ouvoedepeveg ae oelpd (BA. oxnua 10), opwg Ot oXEdINOOV OU0 AAUTIEC OUVOEDEUEVEC
TapAANAa. Oxtw (8) maidid oxedlaoav U0 AAUTIEC OLVOEDEUEVEC TTAPAANAG (BA. oxAiua
11), aAAd Og axédlacav 600 AAUTIEC oLVIEDEPEVEG O aelpd. Tpia (3) TTaIdid oxEdINCOV OWaTA
Kal Toug dUo TtpdToug olvdeong (BA. oxnua 12), eve Ta uToAoita dekaoxXTw (18) maidia
ékavav dld@opa oxXNuUaATa, Ta OTtoia OV AVTIOTOIXOUOOV OTOUC 000 TPOTIouC alvdeang (BA.
oxnua 13). daivetal OTI EAAXICTO TTAISIA XAV OVATIOPACTACEIC VIO T OUVOECN OE OEIPA KOl
ylo TNV TIApAAANAN obvdean 800 AaUTIwv, a@ol yla Toug 000 TPOTIOUG oUVOECNC dev eixav

d1daxBei Tirota atnv TponyoLuevn TAEN.
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Mivakag 6: Zxnuota padntwv/plov otnv pwtnon 3

o/a Katnyopieg oxnudatwv (N=33)
| Movo olvdean oe aegipd (BA. oxnua 10) 4
2 Movo apdAAnAn auvdeon (BA. oxnua 11) 8
3  Zwotd oxnuata (o0vdean o oelpd Kal TTapAAANAN olvdean, BA. oxnua 12) 3
4 AN oxiuata (BA. oxAua 13) 18
Z0voAo 33

Katomiv {ntbnke amoé ta maidld va eK@PACOUV TIC ATIOYEIC TOUC WC TIPOC TN
QPWTOROoAI0 Twv dU0 AAUTIWV, WC TIPOG TN dlATPENCN | YN TOL NAEKTPIKOU PEVUATOC KATA
MNKOC TOU KUKAWUATOC KOl WG TIPOC TO av Ba avAaBel n yio AduTta, 6tav Kaegi n aGAAn.

Mivakag 7: armavinoelg JadnTwv/plov oTo TIPWTO0 OKEAOC TNG £pwtnong 3

Katnyopieg amavinoewv

a/a yia ) o0vdean ae oelpd (N=33)
1 O1 000 AQUTIEC PWTOROAOLY TO idlO. 6
2 H Aaurta | @wTtoBoAEl TiEpIcGdTEPO aTIO TN AduTIO 2 | |
3 O1 300 AAQUTIEC dEXOVTAIL TO idIO peva. 5
4 H Aaura 1 déxetal TePIGTOTEPO PEVPA KAl N AAUTIO 2
AlyOTEPO. 2
5 Otav 10 pevpa Ttepdoel amod g 600 AAUTIEG, ETA Ba
ETIIOTPEPEI OTNV UTTaTOPIa AlyOTEPO PEDUA. 5

6 Otav 10 pevpa TIEPATEL ATIO TIC OV0 AAUTIEG, HETA
Ba TIIOTPEPEL TNV PTTaTOpPia TO D10 peLiya.
Av Kaegi n Adura 1, 8a avapel n Adura 2.

8 Av Kaei n Aautta 1, 8¢ 6a avapel n Aduma 2.
Z0voAo

~N b wN

ZXETIKA PE TN oUVOEDN O€ CEIPA POVO €QTA (7) TTaIdIA TN oxedlaoav, yI' auTO Kal Ol

aravinoelg otov lMivaka 7 avTioTolxoUv POVO O€ €QTA TIAIOIG. ZXETIKA HPE TNV TIAPGAANAN
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glvdeon povo évieka (11) maidid tn oxédlacav, yI' autd Kal ol armavinoelg otov lMivaka 8

aVTIOTOIXOUV POVO G€ EVTEKA TTOIBIA.

Mivakag 8: amavtAoelg padnTtwv/pliv aTo deUTEPO OKEAOG TNE EpWTNONG 3

Katnyopieg amaviiocwv

o/a yia TNV TTapaAANAn cOVAEaN (N=33)
| O1 000 AAUTIEG PWTOPBOoAOLV TO idlO. 9
2 H Aaurta | @wToPoAei Alyotepo amd tn Aduma 2. 2
3 O1 000 AduTeg d€XOVTal TO idlo pevpa. 10
4 H Aauta 1 d€xeTal AlyoTEPO PeVUA Kol N AGUTIO 2 1

TIEPICTOTEPO.
5 ‘Otav 10 pevua TIEPATEL aTIO TIC dV0 AAUTIEG, META Ba
ETIOTPEPEL OTNV UTTATOPIO AlYOTEPO PEVUO. 8
6 ‘Otav 10 peLpa TIEPACEL ATIO TIC dVO AAUTIEG, META Ba
ETIIOTPEPEL TNV PTIOTOPIO TO D10 peLQ.
7 Av Kaein Aauma 1, 8a avdaBel n Aduta 2.
8 Av Kaei n Aduta 1, ¢ 6a avdaBel n Adura 2.
9 Aev Epw. (Av Kaei n Aduta 1, 6a avdpel n Aaura 2;)
10 Xwpig amdvnon.
(Av kaei n Aapma 1, 8a avdper n Aauma 2;) 1
>0volo 11

— N N W

ATIO TIC ATIOVTHGCEIC TWV TIAIDIWY 0T 0U0 OKEAN TNG epwtnong 3 (BA. Mivakeg 7 kai 8)
@aivetal OTI Ta TIEPIOTOTEPA TIAISIA yvwpIlov OTI 600 AQUTIEG, PE OTIOI0 TPOTIO KAl VA €ival
OUVOEDEUEVEG, (QWTOPROAOUV TO idlI0 HETOEL TOUC KOl OEXOVIal TO idlo PelUd, OUWC
UTTOCTAPIEQV OTI TNV PTIOTOPIO ETUICTPEPEL AlYOTEPO PEVMA, YIATI TO PEVUA «KOTOVOAWVETOI»
amo TIC AAuTeG. Ta Ttaidid, dnAadr Ogv KOTAvOOoUV OTI TO pelUA JIOTNPEITAl KATA UNKOG TOU

KUKAQMOTOCG KOl OEV KATAVOAWVETOI OTIO TIC AAUTIEG.

3.5 AvTIAAQWEIG pOBNTWV/PIMV YIO TNV £VVOI0 TOU QVOIXTOU KOl KAEIOTOU KUKAWMOTOC Kal
TO POAO TOU JIOKOTITN OTO KUKAWMHO

Z1nv Tetaptn epwtnon (BA. Mivaka 9) eikool €81 (26) pabNTEC/pleg amavinoav OTl
£X0UV aKOUGEl TN AEEN «OIOKOTITNC».

ZXETIKA PE TO POAO TOU OIOKOTITN OTO KUKAwUO (BA. Mivaka 10) déka (10) moudid
€0WoaV AEITOLPYIKEC €ENYNOEIC LTTOOTNPI(OVTAC OTI «0 POAOC TOL JIOKOTITN €ival va avapel
KOl VO ofRVvel To @OTa», «amo 10 SIAKOTITN avaBooPAVOUE TO PWE», «0 OIOKOTITNG avAfel Ta
QwTa, OTavV TOV TathooupE». E@Td (7) padntéc/pleg, ETINPEACUEVOI/EC OTIO TNV KABNnUePIvNA

euTEIpia, avépepav OTI 0 SIAKOTITNG VAl «Eva UNXAVNUO VIO VO KAEIVOUUE KOl VO OVOiyOULE,
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OnAadN va ETUTPETIOVYE 1] OXI TN PO TOV PEVUATOC» I «0 OIOKOTITNG OTaV BEAOULUE UTTOPEI va
OTAUOTACEL TNV KUKAOQOpPIia TOU PEVUATOC». |KAVOTIOINTIKEG EENYNTEIC YIO TO JIOKOTITN £dwaav
Tévie (5) pabnTEG/pleg eTIIoNPAiIvOVTAC OTI PE TO OIOKOTIT «KAEIVEL KOl AVOIYEl TO KOKAWUO.
Xpelddetal va emionuaveei 0TI kaveéva Ttaidi dev €KAVE avo@opd OTIC NAEKTPIKEC OIKIOKECG
OUOKEVEC. ATIO TIC OTTOVINCEIC TIPOKOTITEL OTI Aiya Ttaudid avTIAauBdavovTtal TNV €vvola Tou

avOoIXTOU KOl KAEIOTOU KUKAWPOTOC KAl KOTAVOOUV TO POAO TOU SIOKOTITN O€ €va KUKAWUA.

Mivakag 9: amavinoelg padntwv/piwv OTo TIPWTO GKEAOC TNE EPWTNONG 4

a/a Katnyopieg amavtioswv (N=33)
1 'Exw akoOael TN A&EN dIOKOTITNG. 26
2 Aev £xw akoUaoel N AEEN dIOKOTITNG. 2
3 Xowpig amdvinon 5
Z0voAo 33

Mivakag 10: amavtAoelg padntwv/plwv 1o deUTEPO OKEAOC TNG EPWTNCNC 4

Katnyopieg amavinoswv

a/a (T1voupicelg ot eival 0 dIOKOTITNG;) (N-33)

| Me auto avdpouv Kal GRrAvouY Ta PWTA. 10
2 Emutpémnel / eummodidel Tn por) Tou peVPATOC. 7
3 "'Eva KOUUTTI. 2
4 Avoiyel / KAEIVEL KOKAWUQ. 5
5 Eival pia nAektpikr Onkn mou Balouvpe TIC Tpilec. |
6 Xwpig SIAKOTITN deV £XOUME PELLA. |
7 Agv &pw 2
8 Xwpig amavinon 9

>0voio 37

MPETIEl va ONUEIOOUYE OTI 0 apPIBUOC Twv armavioewv otov lMivaka 10 doev
QVTICTOIXE( OTOV apIBUO TwWV TSIV, YIOTI PHEPIKEC OTIOVTINOEIC EUTTITITOUV O TIEPICCOTEPEG
amo pia Katnyopieg amavioewy, 0w  yia TIAPADEIYUO «0 SIAKOTITNG £XEl TNV IKAVOTNTA Va

avAREL KAl va KAEIVEL TO @WE, dNAOSH va aVOiyel KOl VO KAEIVEL TO KOKAWUO.

3.6 ATIOYEIC HOBNTWV/PIwV Yia T oUVOECT KOl TN AEITOLPYIA TWV NAEKTPIKWVY OIKIOKWV
OUCKELWV
Me TNV TEUTTIN KAl TNV €KTN €PWTNAN dlEPELVNONKAV Ol ATIOYEIC TWV TIAIBIWV YIO TN

OUVOEDT TWV NAEKTPIKWV OIKIOKWV CUOKEUWV Kal TNV TOUTOXPOVN AEITOUPYia TOUC.
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Me Bdaon tov Mivaka 11 yivetal gavepo OTI €iKoal @TA (27) TaIdIG ETINPEATUEVA OTIO
TIC KOONUEPIVEC EUTIEIPIEC TIOU €XOUV HE NAEKTPIKEG CUOKEVEC ATIAVINGAV OTI UTTOPOULV VO
AEITOLPYOUV TAUTOXPOVO TPEIC NAEKTPIKEG OIKIOKEG OUOKEUVEG: TO NAEKTIPIKO aidepo, N
TNAEOPACT KOl N NAEKTIPIKN] OKOUTIO, OTOV €ival ouLvOedeUéveC g€ €va TIOAUTIPI(O AKOMN,
ETMEd €xouv O&l OTI OTAV ATIOCGUVOECOUUE TN Mio CUOKELN AEITOLPYOUV Ol UTIOAOITIEG
amavtnoav BeTIKA €ikoal TievTe (25) TTaudId Kol 0To dEUTEPO UTIOEPWTNHA TOL TIPWTOU TKEAOUG
MG €pWINONG 5 TO oTmoio NTav: «Av OTIOCUVOECOUUE Mi aTiO OUTEG, AEITOLPYOUV Ol

UTTONOITIEG;»

Mivakag 11: amovtioelg padnTwv/pliv oTo TIPWTO0 OKEAOC TNG EPWTNCNG 5

ala Katnyopieq amavirioswv (N=33)
1 MTIOpOUV va AEITOLPYOUV TPEIC CUCKEVEC TOLTOXPOVA. 27
2 Agv Pmmopoulv va AEITOVPYOUV TPEIC CUCKEVECG TAUTOXPOVA. 3
3 Xwpig amavinon 3
4  Av aTToOOULVOECOULE Wi GUOKELN, AEITOLPYOUV Ol LTTOAOITIEC. 25
5  Xwpi¢ amdvinon 8
Z0voAo 33

ATO Tov [Mivaka 12 @aivetal ot ta maidid d¢ yvwpilouv T €ival duvatd va
AEITOUPYOUV TAUTOXPOVO TIOAAEC NAEKTPIKEG OIKIOKEC OUOKEVEG, OUTE OTI OUTEC GUVOELOVTOI
TIAPOAANAQ. ATIO Ta 25 TTaIdId TIou ATtAvIncav OTI AV OTTI0CUVOECOUUE i OLOKELH OTIO Eva
TTOAUTIPI{0, AsIToupyoUV ol uTtoAoITteg (BA. Mivaka 11), yia va AITIOAOY|GOUV TNV aTtavinoT)
TOUC OTO OeUTEPO OKEAOG NG epwtnong 5 (BA. Mivaka 12), evvéa (9) maudid amavinoav OTl
«UTIApYouV TONWG TIPieq Kal pevpax», TEVIE (5) TAIdIA amAvinoav OTI «KABE CUOKEUN Ogv
ETNPEAdETal amod TIC GAAEQ», TEooepa (4) Taudid OTI «To pevpa / n gvépyela Tdel g€ OAO TO
TIOAOTIPI{O», éva (1) Ttaudi 0TI «dev Taipvouy pebPa amo TNV idla Tipia» Kal Eva (1) Ttoudi ot
«UTIEPPOPTWVETAL N TIpila». TMOoAAG Atav ta Taudid (CUVOAIKA 10) Tou dev €dwaav Kapia

ardvinon kai tpia (3) Taudid armavinaav Ot dgv EEPOuV.
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Mivakag 12: amaviioelg padntwv/piov ato deUTEPO OKEAOG TNC EpWTNONG 5

Katnyopieg amavinocwv
(Mati av armoouvdE€covE Pia GUOKELN OTIO éva

a/a TIOAUTIPIO, AEITOLPYOUV Ol UTTOAOITIEC;) (N=33)

| To pedpa / n evépyela TIAEL o€ OAO TO TIOAUTIPI(O 4

2 YTtépxouv TIOANEC TTpideg Kal pevUa 9

3 Agv Ttaipvouv pedpa amo tnv idia mpila |

4 KaBe ouakeur] dev eTtnpeddeTal oo TIC AANEC 5

5 YTep@optwveTal n Tpila |

6 Aev EEpw 3

7 Xwpig amavinon 10
>0volo 33

21O TPITO OKEAOC TNC TIEUTITING £PWTNONG NTABNKE amd ta Ttaudid va aXedIACcoUV ToV
TPOTIO CUVOECNC TPIWV OCUCKEUWV (TOL NAEKTIPIKOU aidepou, TNE TNAEOPACNC KOl NG
NAEKTPIKNAG OKOUTIAG), WAOTE VO AEITOUPYOUV TAUTOXPOVA.

MoAAG TTaudid (0UVOAO 21) oxédlacgav TNV KABE CUCKELN VO GUVOEETAI [E EVA KOAWDIO
pe to ToAUTIpIlo (BA. oxnua 14), evw oxTw (8) Ttaidid oxédiagav To TIOAUTIPI{O VA GUVOEETAI
pe TNV TIpida Tou Toixou (BA. Mivaka 13). Tpelg (3) pabnteg/piec oxedlaaay TNV KABE GUOKEUN
Vo OoUVOEETAl PE OUO KOAWSIA pe TO TIOAUTIPI(O (BA. oxnua 15) kou éva (1) povo taidi
oxediaoe 1o TTOAUTIPI{O VO CUVOEETAl YE TNV TIpida Tou Toixou. Evvea (9) pabnteg/pleg dev
€Kavav Kavéva ammoAUTwG oxnuo. Ao Tov Tivaka 13 Kal Ta oxiuata 14 kai 15 PByaivel 1o
CUUTIEPOCUO OTI TA TIAIdIA OEV £XOLV KOTOVONOEL TNV €WWOold TOU KUKAWMOTOG Kal KOT
ETIEKTACN OTI Ol NAEKTPIKEC OIKIOKEG OUOKEVEG oLUVOEOVTAl PETAED TOUG. ETumAéov, dev €xouv
KOTavonaoel To pOAO TNG TIPICaC TNV OTIoIO CLYXEOULV ME TNV PTIOTOPIO. ZTA OXNUOTO TIOU
ékavav 1o TIOOIA  TIEPIOPIOTNKOV POVO G€ auTO TIoU BAETTouv va  cupPaivel otnv
TIPOYUOTIKOTNTA, dnAadr Ot oxedlaoav TIC CUOKEVEC VO OTIOTEAOUV UEPOC EVOC ELPUTEPOL

KUKAQMOTOG, OnAadn TnNg NAEKTPIKNAC OIKIAKNC EYKATAOTAONC.
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Mivakag 13: oxAuata padntwv/plwv oTo TPITO OKEAOG TNC EPWTNONG 5

a/a Katnyopieg oxnudtwv (N=33)
| H k&Be cuakeun] oLVOEETAI E Eva KAOAWDIO HE TO TTOAUTIPILO.
To oAUTIPI0 6 GUVOEETAI PE TIPICO TOV TOIXOV. 13
2 H kdBe ouokeur CLVOEETAI PE EVO KOAWDIO HE TO TIOAUTTPILO.
To moAUTIpI{0 GLVOEETAI YE TIPila TOL TOIXOU. 8
3 H k&Be cuokeun] ouvdéetal e 000 KAAWDSIA PE TO TIOAUTTIPILO.
To oAUTIPI0 &€ GUVOEETAI PE TIPICO TOL TOIXOU. 2

4 H k&Be cuokeur] GUVOEETAI e OUO KAAWDIA PE TO TIOAUTIPILO.
To moAUTIPIl0 GUVOEETAI YE TIPI{a TOU TOiXOU.

5 Xwpig amdvinon 9
>0volo 33

2TV £€KIN €PWINCN n oToia a@opolce OTOV TPOTIO CUVOECNG TWV NAEKTPIKWVY
OIKIOKWV OULOKeLWV (BA. Mivaka 14) ToAAoI/EC nTav ol padntéc/pleg (12 OUVOAIKA) TIOU
onAwaav OTI dev Néepav MW OVOUALZETal 0 TPOTIOG E TOV OTI0I0 CLVOEOVTAIl TA PWTO KAl Ol
NAEKTPIKEG OUOKELEC OTO OTIITI HOC, €V TEPITIOL i00¢ aplBudg om  autolg/ég (11
HOBNTEG/PIEC) Oev €dwaOV KAWIO aTavinon oTnv €pwtnan. Meplkd Taidid aveépepav OTI 0
TPOTIOC PE TOV OTI0I0 OUVOEOVTIAl T @WTO KOl Ol NAEKTPIKEC CUOKEVEC CTO OTIITI HOG
ovopadetal «KOKAwHa» (7 Toudid), «peopa» (1 maudi), «ac@Aaielo» Kal «Tpido» (oo 1 mondi
avtioTtoixa). Ao tov lMNMivaka 14 yivetal eDKOAA QVTIANTITO OTI Ol HABNTEC/PIEC OE yvwpilouv

OTI Ol NAEKTPIKEC OIKIOKEC OUOKEVEC CLUVOEOVTAI TIOPAAANAC LETAED TOUC.

Mivakag 14: amavoelg JabnTtwv/plwv oTnv pwInan 6

Katnyopieg amaviroswv
(Mw¢ ovopadetal o TPOTIOG YE TOV OTI0I0 CUVOEOVTAL
o/a  TA @WTA KOl Ol NAEKTPIKEC OLOKEVEG OTO OTIITI YAC;) (N=33)

| KOKAwpa 7
2  Pebpa |
3 Aco@disia 1
4  TMpica |
5  Asv &pw 12
6 Xwpic amdvinon 11

Z0voAo 33
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3.7 EVOANOKTIKEG 10€EC HOONTWV/PIWV yia TO POA0 TNG TIPI(OC OTNV NAEKTPIKI] OIKIOKD
EYKOTAOTOON KOI TN oUVOED TWV NAEKTPIKWVY OIKIOKWY CUOKEUWV

ATIO TIC QTIOVTNOCEI] TWV TIAIOIWV OXETIKA PE TO POAO NG TIPIlag TNV NAEKIPIKNA
OIKIOKN EYKOTACTAGN OTO TIPWTO OKEAOC TNC £BdouNg epwtnong (BA. Mivaka 15) gaivetal ot
OUTA €XOUV EVOAAOKTIKEC 10EEC, YIOTi €@Ta (7) TTAIdIA aTtAvINoOV OTI «n TIpIda XPEIAeTal yio
Vo AEITOUPYOUV / CUVOEOVTOL Ol GUOKEUECG TIOU TIOIPVOULV EVEPYEID OTIO TO PEDUA», EQTA (7) TtaIdId
ot «n Tpila PAg TPooTaTeDEl Ao TO PEVUA / TOV NAEKTPIOUO / TNV NAEKTPOTIANEia, onAadn
Ttaidel pOAO HovWTA» Kal €1 (6) Ttaidid OTI «n TIpida €ival amapaittn yia va maipvoupe / divel
pevpa / evépyela». MoAAG NTav Ta TTaidid (CUVOAO 9) TIou dgv £dwWOOV KOpia amdvinon. ATO
TIC OTIOVTNOEIC QUTEC @aiveTal OTI Ta TadId TauTiouv TNV Tpila YE TNV JTIOTApia Kol o€
yvwpidouv oOTI 1 Tipida OTIOTEAEI OTOIXEIO €VOC €LPUTEPOU KUKAWMOTOE, OnAadn g

NAEKTPIKIG OIKIOKNG YKOTAOTOONG.

Mivakag 15: amavinoeig yadnTtwv/plwyv oTo TIPWTO OKEAOG NG EPWTNCNG 7

Katnyopieg amaviriocwv
a/a (T poAo Ttaicel pia mpida oTov TOIiX0;) (N=33)
| Mo va Aeitoupyolv / GUVOEOVTAIL Ol GUTKEVEC
TIOU TIAIPVOULV EVEPYEIX ATIO TO PEVMO 7
Mdc TipooTaTeLEl amtd To peVA / TOV
NAEKTPICUO / TNV NAEKTPOTIANEIQ
Mo va Taipvoupe / divel pevua / evépyela
Tnv umatapia
O T0iX0( €ival KOKOC 0ywyOg TOU NAEKTPITUOU
Kavéva poAo
ATIO TIG TIPIleg TTEPVAEL PELUA
Xwpig ammavinon
Z0voAo 33

N

oo N O O N W
O — — = — O

Mivakag 16: amavinoelg padntwv/piwv oTo deUTEPO OKEAOC TNE EPWTNCNG 7

a/a Katnyopieg amavinoswv (N=33)
(T1umapxel miow amo v Tpila;)
| KoAwdia 24
2 H evépyela Tou peLPOTOG |
3 Xowpig amdvinon 8
Z0voAo 33

210 Oe0TEPO OKENOG TNG €BOOUNG epwtnong amd tov Mivaka 16 yivetal @avepd OTI N

TAEIOPN@Ia Twv PadnTwv/piv (clvoAo 24) amdvinoe OTI ToWw amo TNV Tpila UTIAPXOLV
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«KOAWOIO». OTwG OTIC TIPONYOUHEVEC EPWTNTEIC £TCL KAl GE QUTHV TNV €£PWINCN ULTIPXOV
MEPIKOI/EG paBNTEC/pleg (GUVOAO 8) TIoU Oev £€dwaaV KaWia amtavtnon.

270 TIPWTO UTIOEPWTNUA TOU TPITOU OKEAOLG TNC €Rdoung €pwInong Ta TadId
{wypa@Ioav TIWE GUVOELETAI YO NAEKTPIKI] ouaKkeun Tou Baloupe atnv Tpila.

2’ OUTO TO UTTOEPWTNMA, PE Bdon Tov Mivaka
17, dekaewid (19) madia {wypd@icav outd ToU
BAétouv  KaBnuepiva va  cupPaivel otnv
TIPAYUATIKOTNTA, OnAadn Wio cLOKELN VO CUVOEETAL Zxnua 16
ME Eva KOAWODIO HE TNV TIpida Tou ToiXou (BA. oxnua 16). Ao amo Ta dEKAEVVIA TIAIdIA EKAVAV
1o oxnua 17 yia va dgi€ouv Ti LTTAPXEL TTiow aTto TNV TIpida. Aiyoleg padntég/pieg {wypd@ioav
pio guokeur va ouvdéetal PE OO0 KAAWDIO PE TNV TIPida TOUL TOIXOU, EVW MEPIKOI/EC
paBNTEG/pleg (oUVOAO 7) dev €dwaav Kauia amdavinon. XpelaleTal va ETIICNHUAVOUUE OTI HOVO
€va TaIdi TpooTiddnoe va Oei€el OTI N pia CLUOKEL OTIOTEAE OTOIXEID €VOC ELPUTEPOUL

KUKAQMOTOC (BA. oxfua 18).

ZxAua 17

Mivakag 17: oXAuota pobntwv/pitv GTo TIPWTO LTTOEPWTNU

TOU TPITOL OKEAOULC TNC EpWTNONG 7

ala Katnyopieg oxnudtwv (N=33)
| H guokeur] cuvdEeTal e Eva KOAWDIO UE TNV TIpida ToL ToixXou. 19
2 H ouokeun) cuvdéetal ye 600 KOAWDIA UE TNV TIPila TOL TOiXoU. 5
3 Aev EEpw 2
4  Xwpig amdvinon 7
Z0voAo 33

270 OeUTEPO ULTIOEPWTNMO TOUL TPITOU OKEAOULC TNG €ROOUNC €PWTNONG TO TTOIOIA
{wypagloav TG ouvdEovTal dU0 NAEKTPIKEC CUOKEVLEC TIOU PAlouvpe 0t dUO OINPOPETIKEC
TIPIdeC OTO XWPO TOUL OTITIOV. X' OUTO TO UTTIOEPWTNUO, WE Pdon Tov Mivaka 18, €ikoal éva

(21) audid {wypaeioav auto TIOU BAETIOLV KABNUEPIVA va cLPBAivEl TNV TIPAYUATIKOTNTO.
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ONAadN pia CUOKEULN VO CULVOEETAI PE €va KOAWDIO PE TNV TIPIda TOU TOIXOL Kal Mio GAAN
OUOKEUN VO OLVOEETAL PE EVA GANO KOAWDIO PE HIa GAAN TIpia TOL ToiXoUL, Xwpig o1 00 aUTEC
OUOKEVEC va auvdEovTal PETaEL Toug (BA. oxiua 19). ‘Eva maidi oxediaoe TIC OCUOKEVLEC va
ouvdEovTal PETAEL TOUC TTOPAAANAA (BA. oxnua 20), evw MEPIKOI/EC paBnTteg/pleg (GLVOAO 9)

ogv £dwaav Kapia armdvinon.

Mivakag 18: oxnuata poabntwv/piiv 6To de0TEPO UTIOEPWTNHA

TOU TPITOL OKEAOULCG TNC EpWTNONG 7

a/a Katnyopieg oxnudatwv (N=33)
1 Ol1 OLOKEVECG de gUVOEOVTAl PETAED TOUC 21
2 Ol CUOKEVEC CUVOEOVTAI JETAEY TOUC TTAPAAANAC 1
3 Aev &Epw 2
4  Xwpig¢ amavinon 9
>0OvoAo 33

Me Bdon Ta TTapaTAve PTIOPOUUE VO UTIOYPAPMIoOoUPE OTI N Kupiapxn 1060 OTO PULOAO
TV TIAIBIV ATAV OTI Ol NAEKTPIKEG OUCKEVLECG €ival AVEEAPTNTEG PETAED TOLC PECO GTO XWPO
TOU OTIITIOV KOl OTI ApPKei N KABe pia va ocuvdebei pe tn PonBela evog KOAwdIov pe TNV TIpila

TOUL TOIXOUL Yla va AEITOLPYNCEL.

3.8 AvTIANYEIC paBNTwV/pIidV yid TO POAO0 TNCG OOQAAEING OTNV NAEKTPIKI] OIKIOKD
gykatdotaon

ATIO TIC ATIOVTNOEIG TWV TIAISIWV OTO TIPWTO OKEAOC TNE Oyd0N¢ pWTNONG QaiveTal OTI
TA TIEPICOOTEPA aATO AUTA (CUVOAO 11), €TMNPEOCPEVA ATIO EKPPACEIC KOl EUTIEIPIEC TNC
KadnuePIvNG toug {wng, TIIGTELOLY OTI 0 POAOC TNG OOQPAAEIOG EivVal VA «UAC TIPOCTATEVE! ATIO
T0 BPaxUKUKAWUO, KOBovtag To pedpa» (BA. Mivaka 19), evw UYEPIKOI/EG paBnTeC/pleg (GUVOAO

10) dev £dwaav Kayia amdvinon.
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Mivakag 19: amavtroei JadnTwv/pitv GTo TIPWTO OKEAOC TNC EPWTNONG 8

Katnyopieg amaviioswv

a/a (T1 poAo Ttaidel N aC@AAEID;) (N=33)
I Otav KAgivel, avoiyouv Ta @wta. !
2 Mpootatevel amo 10 BPAXVKUKAWUA KOBOVTOG TO PeLO. 11
3 KAgivel To KUKAwO. 2
4 Kpartdel éva peydAo TTood NAEKTPIKAC EVEPYEIOC. 1
5 Aivel peopa. 3
6 ZUVOEETAI PJE OAD TON KAAWODIO TOU OTIITIOU. 1
7 MpooTtatevel amd TNV NAEKTPOTIANEIO. 1
8 Agv &pw 3
9 Xwpi¢ andavinon 10

Z0voAo 33

ZXETIKA E TO ONUEI0 TOL KUKAWUOTOG CTO OTIOI0 TIPETIEI VO TOTTOOETEITAI N AC@AAEID,
amé Tov Mivaka 20 umopoUue va dovue OTl povo eva (1) maidi yvwplle o€ TOI0 GNUEI0 TOU
KUKAQMOTOC TIPETIEL VO UTTAIVEL N do@AAEla, TEoaepa (4) TTaudid amavinoav Ye BAcn auto Tou
€Xouv Ogl OTO OTIT, ONAAd OTI N ACQPAAEIN TOTIOBETEITAlI «OTOV TIIVOKO PEVHATOC», €V

oekatéaoepa (14) Taidid oev £€dWCavV KOO amtavinan.

Mivakag 20: amaviioeig yadntwv/piwv oto deUTEPO TKEAOC TNG EPWTNONC 8

Katnyopieg amavirioewv
(=€ 11010 ONUEIO TOL KUKAWMOTOC,

a/a MTIAIVEL N AO@AAEID KAl YIOTI;) (N=33)
| Kovtd gg KOAWDIO TIOU TIEPIEXOUV PEDLA. 3
2 21OV TtivoKa peVPATOC. 4
3 ZTNV apxr TOU KUKAWUOTOG. 1
4 2 & OTIOIOdNTIOTE GNMEIO YIa va aTToQELXOEi

TO BPaXUKUKAWA. 2
5 Méoa atnv Tpida. 1
6 Aev EEpw 8
7 Xwpig amavinon 14

Z0voAo 33

3.9 Xuurmepdaopata

ATIO TNV TIOIOTIKI] KOI TIOGOTIKA] OVAAUGN TWV OTIOVINOEWY TIoU €dwaoav Ol
MOONTEC/PIEC OTA OXTW EPWTAMOTA TIOU TIEPIEXOVIAV OTO E€PWTINMOTOAOYIO UTIOPOUUE Vo
UTTIOCTNPIEOUPE OTI ETTOANBEVOVTAL Ol LTIOBETEIC TTOU IATUTIWONKAV OTNV apxn NG £peEuvag,

oOU@WVO HE TIC OTIOIEC Ol PaBNTEC/pIEC TNG =T TAENC Tou ANUOTIKOU oxoAgiou, nAikiag 12
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€TWV, OUYXEOULV TNV €vvola TOU PEVPATOC ME TNV €vvola TNG EVEPYEING, XPNOIUOTIOI0UV
TIOPOMOIO JOVTEAD PE OUTA TTIOU dIATICTWONKAV aTie AAANEC EPEVLVEC VIO va €ENYOOLVY TN Qopd
TOU PEVPOTOC Of €va OTIAO NAEKTPIKO KUKAWWO, OTIWG TO HOVIEAO TWV GCUYKPOUOUEVWIV
pevudtwy (Osborne, 1981, 1983), dev £X0OUV AVATIOPOCTACEIC YIO TNV TIOPAAANAN cLVOEDN
TWV NAEKTPIKWVY OIKIOKWY CUCGKELWV, OV AVTIAGUPBAVOVTIAI TO POAO TOU OIOKOTITN KOl TNG
OO@AAEING OTO KUOKAWHO TNG NAEKTIPIKNC OIKIOKAC €EyKATAOTAONG, £XOUV TIEPIOPICUEVN
aVTIANWN yia 10 €uPUTEPO KUKAWUO TNC NAEKTPIKAC OIKIOKNG E€YKOTACTOONCG KOl TEAOC,
TIOTEVOLY OTI N TIPI(a BiVEI NAEKTPIKO PEVPO OTIC NAEKTPIKEC CUCGKEUEG VIO VA AEITOLPYICOULV.
Emeidr] 6uwg, 0 aplBuog twv PadnTtwv/picv TIoU OTIOTEAECOV TO deiyya NG €peuvag ival
MIKPOG (N=33), dev PTTOPOUUE VO 0dNyNB0oUUE OE YEVIKEVUUEVO CUUTIEPACUATO.

H mpwtn €pwtnon a@opolce OTn oXediaon evog amAol NAEKTPIKOU KUKAWUOTOCG HE
Mia AduTta Ko pio pgrtatopia Kol oTiC 10€eC Twv TTaIdIwV yia TO POA0 TIou Ttaidel N uTtotapia.
ddvnke 0Tl Ta TIAIBIA YVWPIOLY TIWC TIPETIEL va oLVAEBOUY Ta KATAAANAQ UAIKA yia va
KOTOOKELOOTEL Eva OTTAG NAEKTPIKO KUKAWWUO HE Hia AGUTIa Kol pia yrratapia, Opwe €xouv
EVOAANOKTIKEG IOEEC VIO TO POAO TN¢ UTtatapiog, yioti utoatnpidouv OTI divel pelpa, EVEPYEID N
NAEKTPICHO.

H deltepn €pWINGCN MTAV OXETIKI HE TIC I0EEC TWV TIAIBIWV YIO TO NAEKTPIKO PeVUA
TIOU XPMNOIKOTIOIOUY KOBNUEPIVA OTO OTIITI. ZXEOOV OAA TA TIOIOIG €XOUV OKOUCEL TOV OpPO
«NAEKTPIKO PEVUO», WOTOCO OTNV TIPOCTIABEIAd TOLG va €ENYrOOLV TI E€ival TO NAEKTPIKO
pevpa, €ite TAUTICOLV TO NAEKTPIKO PEVHO PE TO «PEUHO», TOV «NAEKTPIOHUO» ) TNV KEVEPYEID»,
€iTe diVOuV AEITOVPYIKEG €ENYNOEIC KAl OVAPEPOLY OTI «EVAl AUTO PE TO OTI0I0 AEITOLPYOLV Ta
QWTA Kol OIAPOPEC CUOKEVEC 1) EPYOAEia», yIOTI TA TTAIOIA EiVal ETINPENCUEVO OTIO EUTTEIPIEC TNG
KaBnuepIvAg toug {wnc.

‘Ocov a@opd Ot @OpPA TOL PEeVPOTOG Ot €éva KUKAwpa oéka  (10) moudid
XPNOIUOTIOIOUY TO HOVTEAO TWV OCUYKPOUOMPEVWY PEUMATWY Kal evwvea (9) Taidld 1o
ETTIIOTNUOVIKA OTIOOEKTO IOVTEAO.

ATd 10 OX£dld Twv TV OTNv TIPITN €PWINCN, OTINV OToid KOAOUVIOV Vvda
OXEDIAIC0LY dUO JIAPOPETIKOUC TPOTIOUE oUVAEDNC dU0 AQUTIWV HE Hia uTtatapia, @aivetal OTi
EAAXIOTO TIOIOIG €XOLV OVATIOPACTACEIC YO TN CUVOEDT C€ CEIPA KAl TNV TIAPAAANAN clvVdEDn
000 AQuTIV. ETUTIAL0V TO TIEPICCOTEPO TTOIOIA UTIOOTNPI(OUV OTI OTNV UTIOTAPIO ETIICTPEPEL
AYOTEPO PELYA, YIOTI TO PEVPO «KOTOVOAWVETA OTIO TIG AAUTIEC.

ATIO TIC OTIOVTIACEIC TWV TSIV GTNV TETAPTN EPWTNGCT] YIVETAI AQVTIANTITO OTI GXEOOV
OAQ T TTOUOIA £€X0UV OKOUCEL TN AEEN «BIAKOTITNG», OPWG TO TIEPIOCOTEPA (oUVoAo 10) divouv

AEITOLPYIKEC €€nyraelg vTtooTnpi(ovTag 0TI 0 POAOG TOL JIAKOTITN Eival «va avdapel Kal va
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ofnvel Ta eTO», ONnNAadn oev avayvwpilouv To JIOKOTITN WE TO ONUEI0 OTOL avVOoiyel Kal
KAEIVEL éva KOKAWUO.

H méumn Kal n €KIn €pwinon agopoloav otn oUVOEan Kol T AEIToupyia Twv
NAEKTPIKWVY OIKIOKWV CUOKEVWY. Ta TIEPICCOTEPA TIAIOIG ETINPEACUEVA ATIO TIC KOAONUEPIVEG
EUTIEIPIEC TIOU £€XOUV PE NAEKTIPIKEC CUOKELEC TIOTEVOUV OTI UTIOPOUV VA AEITOUPYOULV
TAUTOXPOVA TPEIC NAEKTPIKEC OIKIOKEC TUOKEVEG, OTAV €ival oLVOESEUEVEG OE €va TTOAUTIPILO.

ATIO TIC €ENYNOEIC, OPwWC TIou Oivouv €gival oAo@AVEPO OTI Ta TaIdIA  €XOUV
EVOANOKTIKEC IOEEC YIO TNV TAUTOXPOVN AEITOLPYIO TWV NAEKTPIKWY OIKIOKWY CUCKELWY. H
TAUTOXPOVN AEITOLPYIO ATIOdIdETal OTa €ENG: «.UTIAPXOUV TIOAAEC TIPICEC KOl PEVUO», I «KABE
OuOKeLN Oev eTINPEALETAL ATIO TIC GAAEC» N «TO PEVUA / 1 EVEPYEID TIGEI GE OAO TO TTIOAUTIPILO».
Me Bdon TIC €ENYNOCEIC OUTEC KAl TO OXAMOTA TwV HOONTWV/PIv OTTOdEIKVUETAL OTI Ol
HOBNTEC/pleg Oe YVWPI(OUV OTI Ol NAEKTPIKEC OIKIOKEC CUCKEVEG TUVOEOVTAI TIOPAAANAQL.

Me Bdon TIC amavinioelg Twv Taidlov otnv  €BOoUN €PWTNCN MWTTIOPOUME va
UTTIOOTNPIEOVHE OTI £X0UV EVOANAKTIKEG IO€EC YIO TO POAO TNG TPIag otov Toixo. MPOKUTITEl
onAadr oTI ta TadId TavuTti(ouv TNV TPIla YE TNV uToTapia Kal d¢ yvwpidouv OTI n Tpila
OTIOTEAEI OTOIXEIO €vOC €LPUTEPOU  KUKAWUATOC, OnAadny Tng¢ NAEKIPIKAC  OIKIAKIC
eykatdotaong. EmmpocOeta, n mAsioPneio twv pobntov/plov amdvinoe Ot Ticw and Tnv
TIPICa LTTAPXOULV KKAAWSIO.

Qot600, Oota oxAUATa TOU KAVOuv Ol POONTEC/pleC Kupiapxn 10€a eival OTL ol
OUOKEUVEC O OoLVOEOVTAl PETAED TOUG HPECO OTO XWPEO TOU OTUTIOU Kol OTI KABE GUOKEUN
OUVOEETAI PE VO KOAWOIO HE TNV TIpida TOU ToixXOou.

2TV TEAELTAIO €PWTINGN TA TIEPICOOTEPO TAIdIA (oUVOAO 11), eTnpeaCuéEVO OTIO
EKPPACEIC KOl EUTIEIPIEC TNC KABNUEPIVAC Toug Jwng, LTooTnpilouv OTI «0 POAOG NG
ao@AAXI0C €ival VO POC TIPOOTOTEVEL OTIO TO PPAXUKUKAWMA, KOPBOVTAC TO PEUPO», €Vw OF

YVwpIilouv o€ TIOI0 CNEID TOL KUKAWUOTOG TIPETIEI VO TOTTOBETEITAL N ACQAAELQ.
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KE®AANAIO 4

Mpotdoelg yia N BeAticoon TnNg didackaAiag

Kol oxedioan vEou EKTTAIOEVTIKOU LUAIKOUD

4.1 NepiAnwn

2’ auto TO KEPAAAIO €&nyouvTal Ol AOYyOl yio TOUG OTIoioug KpiBnke avaykaio va
MEAETNOOUV 01 aVTIAAWPEIC TwV HaBNTWV/piwv TNC =T TAENC Tou AnUOTIKOU OXO0AEioU yia Ta
OTIAG NAEKTPIKA KUKAWMOTO KOl TNV TIAPAAANAN oUVOEC KOl KOTA CUVETIEIO VO OXEDIOOTEI
pia OIOAKTIKN TIOpEUPBacn o€ éva olYXPOVo TEXVOAOYIKO TIEPIBAAAOV CUVEPYATIKNC MABNONG
ETTOIKOOOUNTIKOU TUTIOU.

Katomv, yivetal gOVIoun ava@opd aTi¢ Bewpie¢ pdbnong, ol ortoieg uTtooTNPIlovy TN
Xpron 1ng¢ olyxpovng TEXVOAOyiaC OTnV EKTTAIOEUTIKA Oladikagia, &vw ol apxEC Tou
KOIVWVIKOU ETTOIKOOOUNTIOUOU KOl T XOPOKTNPIOTIKA TNG CUVEPYOATIKNG HABnong avaivovral
EKTEVEDTEPQ, VYIATI QTIOTEAOUV TO OewpnTKO TIAQICIO TNC  KAIVOTOMIKAC  OIOOKTIKIG
TapEéPPacng Tou TIpayPaToTIoINOnke. ETmAéoy, oxoAlddovTal Ta PHaBnoloKA OTIOTEAECUOTO
amd TNV €QOPUOYN TNG GUVEPYOTIKNG PAONoNg otn d1daoKaAia Twv PUGIKWY ETICTNUWY UE
XPNON UTIOAOYIOTA KOl OVOAUETAl N ONUOCIO TWV TIPOGOUOIWCEWY KOl TwV HMOVIEAWV OTn

pobnolakn diadikaaoia.

4.2 Avaykalotnta oxedlaopoly Miag OIdAKTIKNACG Tapéupaong aoe éva  oUyXpovo
TEXVOAOYIKO TIEPIBAAAOV CUVEPYATIKNG PABNONCE ETTOIKOSOUNTIKOU TUTTIOU

Znuepa {oVPE HPECO OE €va TEXVOAOYIKO TIEPIBAAAOV KOl OxedOV OAA Ta TIAIDIG
XPNOIUOTIOIOUY KABNUEPIVA JIAPOPEC NAEKTPIKEC OIKIOKEC OUOKEVEC, OTWC TO Yuyeio, n
TNAEOPACT, TO TNAEPWVO K.A., YU auto Ba TIPETEl va yvwpIi{ouv OTOIXEIWdWS TOV TPOTIO
oUVOECNC TOUC. KATA CUVETIEID aUTOC €ival 0 AOYOC yiO TOV OTI0I0 0 NAEKTPICPOCG ATIOTEAEI
Baociko Béua twv duoikkwv Emictnuav mou diddckovial 1o Taidia otnv Mpwtofaduia
Ekmaidsuaon.

Me Bdon tnv avaokomnaon tng dlEBvoug Kal TG EAANVIKNAG PIBAIOYpa@iag TIPOKOTITEL
OTlL €X0UV YIVEI OPKETEC EPEULVEC VIO TIC EVOAAOKTIKEG 10€e¢ TTaIdIWV [MpwtoBabuloag Kal
AgvutepoBaduiag Ekmaideuong, @oItnTwv/piidv, oAAG Kol EVNAIKWY GXETIKA PE TO NAEKTIPIKO
PEVUA, TO OTIAG KOl OUVOETO NAEKTPIKA KUKA®UOTA, TN dl0@opd dLVAUIKOU, Ta dlaypAuuata
TWV NAEKTPIKWY KUKAWHATWY, TO NAEKTPIKO PEVUA TIOU XPNCILOTIOIOUV KABNUEPIVA OTO OTIITI

KOl T AEITOLPYIa TV NAEKIPIKWV OIKIOKWV CTUOKELWV. AIyeg €peuveq €X0UV 0OXOANOEi
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EIOIKOTEPO ME TIC EVOAANOKTIKEG 10€eC padnTwv/piwv TMpwtoBddulag Ekmaideuong Tou
a@opoLV aTNV €VVoIa TOU OVOIXTOU KOl KAEIOTOU KUKAWPOTOC, GTO POAO TOU OIOKOTITN, OTNV
TIAPAAANAN GUVOEDT] OVTIOTACEWY, GTO POAO TN ACPAAEINC, OTN CUVOEDN KOl AEITOLPYIO TWV
NAEKTPIKWV OIKIOKWV guokeuwv (MiAdTou, 2003).

ETumpoabeta, £€xouv oxedlOoTED KOl opyavwOei dI0ACKAAIEC e GTOXO TNV TPOTIOTIOINGN
TWV EVAAANAKTIKOV I0EWV TWV JoONTWV/PIV YA EVWOIEC KAl QAIVOUEVA TOU NAEKTPICHOV. ATIO
TIC OIO0OKOAIEG TTIOU €XOLV ava@EePOei Ge pia PYOVO EyIVE XPNON TOU UTIOAOYIOTH KOl OUTH
TIpaydatoToimenke pe {evydpla pabntwv/piv AegutepoBdduiag Ekmaidsvong (Ronen &
Eliahu, 2000). Emiong xpeladetal va Tovioouvde OTI € AUTr TN OIOUCKOAIN €YIVE TIPOCTIABEIN
Ol JaBNTEC/PIEC VA KATOVONOOUV TIC BEWPNTIKEC OPXEC TWV PAIVOUEVWY KOl VO YEQULPWOOUV
TO XAOUO HETAED TWV BEWPNTIKWY POVTEAWVY, TWV OVATIAPACTACEWY KAl TNG TIPAYUATIKOTNTAC,
OAAG Oev UTINPEE Kaio €TSIWEN VA ATIOKTIOOUV AEITOVPYIKEC YVWAOEIC, WAOTE VA UTIOPETOUV
Va TIG EQAPUOCOLY O GUVONKEC KaBNUEPIVNC {WNG.

MNa toug AOGyoug autolg, apXIKG KpiBnke avaykaio va dlgpeuvnBolv o1 1I0€EC Kal
OVOTIOPOCTACEIC PMABNTWV/PIWV TOU ANUOTIKOU GXOAEIOU yia TO PeVUA OTA ATIAG KUKAWMUOTO
(olvdeon oe aelpd Kal TIOPAAANAN a0VOEDT), KOBMC ETTIONG KAl Ol I0EEC TOUC Yia T aLVOEDN
TWV NAEKTIPIKWVY OIKIOKWY CUOKELWV PETAED TOUC, KABWC KOl PE TO EVUPUTEPO KUKAWUA TNG
NAEKTPIKNG OIKIOKAG EYKOTACTACGNC. TN OULVEXEID, BewPrOnNKe amapaitnto va oXedINOTOLV
Kol va auvtaxBo0v @UANa epyaaiag (BA. Mapdptnua 2), Ta oToia oTnpixdBnkav oTI¢ apxEéC Tou
KOIVWVIKOU €TTOIKOSOUNTIOMOU KOl TG CUVEPYOTIKNC Hadnong. Baoikd, avayvwpiotnke o
POAOC KOl N onuogcia Twv I0EWV TwV TIAIdIWV YId TN PMAONnon twv Puaikwy EmoTnuov, aAAG
KOl N OTOMIKI] KOl TOUTOXPOVO KOIVWVIKL OAANAETTIOPACTIKN dIACTOCN TNE OIKOJOOUNONG NG
VEOG ETIIOTNUOVIKNCG yvwong. o 1 oOviagn Twv @QUAANWV Epyaciag ETIIAEXONKavV TO
EKTTAIOEVTIKO AOYIOUIKO ETTOIKOSOUNTIKOU TOTIOU M.A.©.H.M.A. Kal dIAQOPEC TIPOCOUOIWUTEIC

Kl epapuoyég (Java applets) amo 1o Aladiktuo.

4.3 H emmolkodountikni Bewpia yia tn pyaenon

TIC TPEIC TEAELTAIEC OEKOETIEC Ol €IOIKOI TOU XWPOUL TNG AISAKTIKNC TwV DPUCIKWY
Emiotnuov avayvwpidouv OTI Ol I0€€C 1 Ol AVTIAAYEIG TIOU £€X0UV oxXNUaTIoEl Ta TTaIdIA Yo TO
QPUOIKA @aIVOuEVa, TIPIV aTtd TN OI00CKOAIO TOUG OTO OxO0Agio, Tai(ouv Kupiapxo poAo otn
paénon, yr autd TPETEl va An@Bouv uttoPn katd tn didackaAia (Driver & Oldham, 1986,
Tobin, 1993, McGuigan & Russell, 1997, Kokkotacg, 2002).

Ol 10€€¢ AUTEC DIOPOPPUVOVTOL KUPIWC OTIO TIC KOIVWVIKEG ETTOPEC TWV TIAIDIV HE

TOUC GAAOUC, TO TEXVOAOYIKO TIEPIBAAAOV OTO OTIoio (OUV, TO PECO ETTIKOIVWVIOG, Ta UECO
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MOdIKNC eVNUEPWONG, TA OXOAIKA EYXEIPIOIO, TA €vIuTIa KABE €idoug Kal TN XpHnon g
vAwaaoag (Kokkotag, 2002). O1 10€e¢ dev gival AAON Xwpig 1Id1aitepn onuacia, aAAd VONTIKEG
KatookevEg (Gilbert et al., 1982) pe TI¢ oTtoieq Ta TTONOIA TTIPOCTIOBO0V VA TIPOPBAEYOLV Kal Vo
EPUNVELCOLY TA (PUOIKA @AIVOUEVO TIOU QaVTIAGUBAvovVTal CUP@WVO HE TO YVWOTIKO TOUC
EMITEdO Kal TO OIKO TOUG TPOTIO OKEWNG. Katd ouvemeld, Ta Taidid avaTtapioTtolV HPEPN ToU
KOGHOU HE VONTIKA HOVTEAO TIOU AVTAVAKAOUV Tn dopr toug (Graham & Oakhill, 1994). O1
10€eC TV TTAIBIV CULVNOWC SIAPEPOLY OTIO TO ETTICTNUOVIKA ATIOJEKTO TIPOTUTIO, KOAUTITOLV
MEUOVWHEVA QAIVOLEVO KOl UTIOPEI VO gival avTIQATIKEG JETAED TOUC.

21N BiBAloypa@ia ol 1I0EEC AUTEG TWV TTAISIOV AVAPEPOVTOL UE JIOPOPETIKEC OVOUATIEC
OTIWG EVOANAKTIKEG 10€€C, EVOANOKTIKEC QVTIANYEIG (alternative conceptions), eVOANOKTIKA
TAaiola  (alternative frameworks), Tapavorioelg (misconceptions), TPOUTIAPXOVCEC 10£EC,
auBopunTeg avTIAAWEIC, dlOIOONTIKEC 10€eC, €mIOTAUN Twv Tadiwv (children’s science),
VONTIKEG avartapaotacelc (mental representations), vontikd poviéAa (mental models) 1
TIPWIYEC avTIAAWeIg (preconcept) (Guidoni, 1985, Nachtigall, 1990, Lee & Law, 2001,
Kokkotag, 2002).

O1 pwIPeC avTIAAYPEIG TIIBOVOV va dlo@OoPOTIoINB0UV PETA T SI0ACKAAIO, OAAA ETIEION
gival TIOAO KOoAG edpaiwpévec (robust concepts) TIOAAEC @OPEC N TIEIPOMATIKA 1 N
TTOPad0CIOKN OIOOCKOAIO ETIIQPEPOLY EAAXIOTEC OAAayeC (Gauld, 1988, McDermott, 1991,
WOANOC K.G., 1993, Lee & Law, 2001, Clement & Steinberg, 2002). AKOUN, €XEl dIATIOTWOEI
OTI Ol TIPWIPEC AVTIANYPEIC TwV TIAdIwV gival duvaTto va TIAPAPEIVOLY Kal JETA TNV EVNAIKIWGT)
Tou¢ (Viennot, 1979).

21N OeKaetio Tou 1980 OTO TIAQICIO TWV YVWOTIKWV ETIICTNHWY OIOTUTIWONKAY Ol
Boolkeég BEaeIC NG ETTOIKOOOUNTIKAC Bewpiag (constructivism) yia ™ padnon twv PuoIkwv
Emiotnuwv (Driver & Oldham, 1986, Driver & Bell, 1986), n omoia GTadIoKA ETIEKTAONKE GE
Bewpia didaoKaAiag, KaBWE Kal o Bewpia NG ekTIaideLONG. ZUPPWVA [IE TNV ETTOIKOOOUNTIKN
Bewpia, n pabnon Bewpeital wg evvoloAoyikny avamtuén (conceptual development). H véa
YV@GON TIOU OTIOKTA 0/n Yadntig/pla PTtopEi va ag@ouolwdei amo v ndn umdpxouoa av gival
oupBot pe avtv (agopoiwan, assimilation) 1 av dgv gival ocuuBat PTTOPEI va TIPOKANBEI
YVWOTIKI] oUykpouan (cognitive conflict) kal avadiopydvwaon 1TN¢ apxikng OouNng
(mpooapuoyn, accommodation) pEXpPl va eTEABel véa e€looppoTtinan (equilibration). ‘Exel
@Aavei OTI N YVWOTIK GUYKPOUGH GUUPBAAAEL TNV 0IKOdOUNON AKPIBESTEPWY HOVTEAWVY OGOV
a@opd oTov nAektpioho (Closset, 1984, White & Frederiksen, 1990, Steinberg &
Wainwright, 1993, White et al., 1993, Frederiksen et al., 1999).
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Me GAAa AOYIO, OTNV ETTOIKOJOUNTIKI TIPOCEYYIoN Bewpeital 0TI n pabnon eival yia
TIOAUTTAOKI, OUVOMIKN KOl EVEPYNTIKN Oladlkaagia cuveXxoug 0IKodOUNoNG VONUATWY armo
TOUC/TIC POONTEC/PIEC KOI ETINPEEALETAL OTIO TIC 1ON LTTAPXOUVOEC YVWOTIKEG OOUEC TIOU AIUTOI/EG
gxouv (Wheatley, 1991, Haraiafin, 1995, McGuigan & Russell, 1997, Kokkotag, 2002). Xe
MOONTOKEVIPIKA TIEPIBAAAOVTIA Ol POBNTEC/PIEC OIKOOOUOUV TO TIPOOWTIKO TOUC VONnuUa
OULOXETI(OVTOG TN VEA YVWan HE v non vmdpxovoa (Hannafm & Land, 1997).

H tpotmoroinon 1 avadounon/avadiopydvwan auTwv TWV YVWOTIKWY d0UWV WOTE VA
gival 1o ocuuPBaTéC PE TO AVTIOTOIXO ETTIOTNHIOVIKO TIPOTUTIO OVOUALETAI EVVOIOAOYIKI aAAayR
(conceptual change) (Driver & Bell, 1986, Driver & Oldham, 1986, WOA\o¢ k.&., 1993,
Vosniadou, 1994). MPOKEIPEVOL va ETIITEVXOEI N EVVOIOAOYIKI] OAAOYT| TIPETTEL Ol JOONCIOKEG
OpPaCTNPIOTNTEC VA TIAGICIWVOVTOL KOl Vo UTIOOTNPI(OVTal PE KATAAANAO TEXVOAOYIKA
EPYOAEia (TI.X. EKTTAIOEVTIKO AOYICUIKO 1] TIPAYUATIKA OVTIKEIHEVA), KOBWE KAl va eviaxDovTal
ME TNV apolfaia aAAnAeTidpacn METAEL POONTWV/PIOV-POBNTWV/PIV Kal PaBnTwv/pltv-
EKTIAIOEVTIKOU. M’ auTOV TOV TPOTIO ONUIOLVPYOUVTOl YVWOTIKEG CUYKPOUGEIC TIOU E€ival
ATIOPAITNTEG OTN JIAdIKACIO OVACUYKPOTNONG TWV VONTIKWVY HOVIEAWV KAl KOT ETTEKTOON
otnv olkodopnaon g yvwong (Hannafin & Land, 1997, Lee & Law, 2001, Asoko, 2002,
Kopng k.d., 2004).

ZTNV €TOIKOOOUNTIKN Bgwpia yia T pabnon €xel acknBei Evtovn KPITIKN, yiati dev
ENOPBE ETOPKWCG UTIOWN TNV KOIVWVIKA KOl TIOAITIOUIKY dlA0TOCN TNG 0IKOdOUNoNng g

ETNOTNUOVIKAC yvwong (Solomon, 1987, 1993, 1994, O’Loughlin, 1992, Taylor et aL, 1997).

4.4 O KOIVWVIKOC ETIOIKOSOUNTICHOC

Mépa amod TV ATOMIKA OIAC0TACN TN OIKOdOUNGCNC TNG ETICTNMOVIKNC yvwaong, ota
€pya tou Vygotsky (1988, 1997) kai Tou Wittgenstein (1977) avadelkvOETAl I KOIVWVIKNA Kal
N TIOAITIOUIKN TN¢ dldoTacn. EKTog amo 10 Vygotsky Kail dAAol gpsuvnteg (Lemke, 1990,
Tobin, 1997, 1998) tovilouv 1dlaitepa TN onuacia TNC aAANAETIOpACNC OTO SIATIPOCWTIIKO
eMiTMed0 Kal Oivouv PEYAAN EP@Ocn OT0 POAO TOU AOYOU TOL/NG EKTTAIOEVUTIKOU  yid TN
SIATIPAYUATEVCT TWV VEWV VONUATWVY OTNV TA&N, KaBWE KAl 010 JIGAOY0 HETAED TWV TTAIOIWV.
AUTO anuaivel OTI N YVWOT OIKOJOWEITAL JE TN XProN TNE YAWOCAE HECW MIOG KOIVWVIKAG Kal
OUVEPYOATIKAG OAANAETTIOPACTC KO ETTIIKOIVWVIAC PE T PEAN pIag opadac/kowvotntag (Graham
& Oakhill, 1994).

META TNV KPITIKA TIOU OCKABONKE OTOV ETTOIKOOOUNTIOUO EPPAVIOTNKE MO VEOTEPN
HOP® TOU 0 KOIVWVIKOG ETTOIKOdOUNTIOPOC (social constructivism) ocOP@wva PE TOV OTI0I0

ONUOVTIKO POAO TIAI(OUV KOIVWVIKOI Kol TIOAITIOUIKOI TIOpAyovTeG OTOV TIPOCSIOPIGUO TOU
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poBnoiokol TTEPIBAAAOVTOC KOl KOTA CGUVETIEID TNV OIKOOOUNGCN TNE VEOCG ETUCTNHOVIKIC
yvwong (Solomon, 1987, 1993, 1994, Bereiter, 1992, Duit & Treagust, 1998, Kanuka &
Anderson, 1999).

Me Bdon TOV KOIVWVIKO €TTOIKOdOUNTIONO ol Jonnaert kot Vander Borght (1999)
TpoTEIVaV T0 KOIVWVIKO ETIOIKOdOUNTIKO AAANAETIIOPACTIKO HOVIEAO HAOnong (Socio -
Constructiviste - Interactive). ZOu@wva Pe AUTO TO POVTEAO SlOKPivovTal TPEIC OIOCTACEIC
OTIC TIAIOOYWYIKEG KOl OIOAKTIKEC OXECEIC TIOU avamtlooovIal OTnv TAEn, Ol OTIOIEC
Bpiokovtal PETOED TOLG GE GUVEXT AAANAEEAPTNOT).

Ol JdlaCTACEIC €ival N ETIOIKOOOUNTIKI], TIOU OVOQEPETAl OTOLG/IC PABNTEC/PIEC, N
KOIVWVIKI], TIOU OVO@EPETAl OTIC OXEOEIC HETAEL  POONTWV/PIOV-UOBNTWV/pIV  Kal
HOONTWV/PIOV-EKTIAIOELTIKOU KAl TEAOC, N OAANAETIIOPACTIKI) TIOU AVAQPEPETAl OTIC OIOAKTIKEG

KOTOOTACEIG KAl OTOV TPOTIO 0pyAvwaong tng paenong.

4.5 ZuvepyaTikn HadBnon Kal dI0aCKOAI Twv DPUCIKWY ETIIOTNHWY

KaBw¢ yia tnv olkodounon NG €MICTNPOVIKNAC YVWONG CNUOVTIKO pOAo Trailel To
KOIVWVIKO KOl TO TIOAITIOUIKO TIAQICIO, N GUVEPYOTIKN UAONoN ApxIoe va eQAPUOLETAl guXVA
otn O1daokoAia Twv Puoikwv Emiotuov amé 1o 1970 koi petd (Lazarowitz & Hertz-
Lazarowitz, 1998). H cuvepyaTikry pabnon Ba utmopolos va OPICTEl WG « €PyaCia Twv
OOV O€ HIKPEC OHAdEG, €TC1I WOTE TO KABE TIdI VA CUMPUETEXEL OE OUAAOYIKEC
OpACTNPIOTNTEC TIOL €XOUV TIPOCDIOPICTEI PE ca@rvelo» (Ztavpidou, 2000, oei. 17). Ta
TTAIdIA  OAOKANPWVOLY TIC OPACTNPIOTNTEG XwPIC Tnv daueon kabodnynon amod Tov/nv
eKTIONOELTIKO (Cohen, 1994).

MEow TNG ouvepyaaoiag TTAPEXOVTOl EVKOAIPIEC OTOUC/IC HOBNTEG/PIEC VIO TIAPAYWYIKN
puéonon (Kanuka & Anderson, 1999). EtumAéov, n cuvepyaoia gival 1IBIQTEPA WEEAIUN YA
TOUC/TIC HOBNTEC/PIEC PE XAUNAR OXOAIKN €TTIGOCT, YIOTI [ia OUGKOAN OTOUIKN dpaoTnpIoTnNTa
METATPETIETAN O EDKOAN OPOdIKN dpaacTtnpIoTnta (Ztavpidou, 2000). 'ExEl LTTOOTNPIXTED OTI N
OUVEPYOTIKI pABNon, ¢ TaIdOYywWYIK) OTPOTNYIKN, Oavartoooel T OKEYn Kol TV
KOIVWVIKOTNTA TWV TIAIdIV, CUPPBAAAEL 0TV OVATITUEN TIVELUOTOC 100TNTOG METAED TwWV
MOBNTWV/PIV, aAAG TTOPAAANAC 0dNYei Kal o€ KOAUTEPA paBnaoiaka aroteAéopata (Cohen,
1994, Matoayyovpac, 1995a, 19953, Ztavpidou, 2000, Dyson & Grineski, 2001).

Z0u@wva pe to Stahl (1994) Tpérmel va TIANPOUVTOIL OPICUEVEC TIPODTIOBETEIC yia va
€iVal OTTOTEAECUATIKI N EQAPUOYN TNC CUVEPYOTIKNG MABNONC oTo oxoAcio. Ol TII0 BOCIKEG
polToBéoelg eival: cagei¢ SIOOKTIKOI OTOXO0I, CUVEPYOTIO OAWV TWV HPEAWV TNG OHAdAC,

oa@ei¢ odnyieg yia TIC MOONTIKEG OPACTNPIOTNTEG, OVOLIOIOYEVEIC OUAdEG, I0EC ELKAIPIEC YO
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eTUTUXiO, O€TK OAANAEEAPTNON, TIPOOWTO HE TIPOOWTIO OAANAETTIOPACT, OVATITLUEN
KOIVWVIKWV OeEIOTATWY, AVECDT] XPOVOU, OTOMIKNA KAl OPadIK agloAdynaon K.d.

Mia AaAAn epeuvhTpla n Cohen (1994) Bewpei OTI onuUAVTIKO POAO Tai{ouv n
OAMNAETTIOpaC HETAED Twv TAOIWV KAl 1 @Uon TG OpacTnPIOTNTOg TIoU  aUTA
TIPAYUOTOTIOIOUV (TL.X. XEIPICHOC OlOPOPWY CUYKEKPIUEVWY OVTIKEIMEVWY). EKTOC o’ autd

divel PeyaAn Eu@acn oTo POAO TOUL/NG EKTIAIOEVTIKOU.

4.6 E@appuoyn tng oLVEPYOTIKAC HABNoNg otn dIdaoKAaAia Twv PUCIKWY ETICTNUOV PE
XPron LTTOAOYIOTH)

ATIO €pPELVEC €XEl OTTOOEIXTEI OTI OTAV Ol POONTEC/PIEC XPNOIUOTIOIOUV UTIOAOYIOTH
poBaivouv KOAUTEPO Kol ATIOAGUPBAEVOUY TIEPIGOOTEPO TO HABNUA, YIOTI EUTIAEKOVTAl EVEPYX
otn dladkaoia NG OIBOCKOAIOC KOl padnong. AKOPN, &va OGAAO YeEyovo(g TIoU EXEl
TIapatneEnBei eival Ot n Xprion TPOCOUOINCEWY KOl HOVIEAWV QUGCIKWV QAIVOUEVWVY HE TN
BonBeia KATAAANAWY AOYIOUIK®WV amo TadId TIPWTNG OXOAIKAG NAIKIag odnyesi otnv
KOTavonon Twv @AIVOPEVWY KOl OTNV OIKOOOUNGCN OTIOdEKTA ETTICTNUOVIKWY EVVOIOAOYIKWV
MOVTEAWV. OAa autd O ETTITLYXAVOVTAL OTAV 0/N EKTTOIOEUTIKOG OIKOAOUBOE ETTOIKOSOUNTIKA
KOl CUVEPYATIKA PHOVTEAQ d1daoKaAiag Kal pddnong (ZoAopwvidov, 2000, Kokkotag, 2002).

Emumnpdobeta, €ival YEVIKA aTIOOEKTO OTI 0 UTIOAOYIOTAG €ival N TIIO OTIOTEAECUATIKN
TEXVOAOYIO yla TNV ETTOIKOJOUNTIKI] KOl CUVEPYOTIKI UAaBnon otnv ekmaidevon (Garrison,
1997, Pamng & PAmn, 1999). Me GAAQ AOYIQ, UE TN AEITOUPYIKI EVIOEN TWV TEXVOAOYIWV
NG TIANPOoQopiag Kal TNg emikovwviag (TME) otnv ekmmaideuTikr dladIKATia UTTOPOUUE va
TIAPEXOVUE OTOUG/IC MOBNTEC/PIEC €va VEO OAANAETIIOPACTIKO TIEPIBAAAOV pABNONG Kal
OI1000KOAIOC, TIOU €ival ETTOIKOOOUNTIKO Kal cuvepyaTiko (Kanuka & Anderson, 1999), yéoa
OTO OTIOI0 Ol HOBNTEC/PIEC KATEXOLV TOV KEVIPIKO POA0 (Scardamalia & Bereiter, 1994).

210 HABNTOKEVIPIKA TEPIBAAAOVTO PABNONG ToU UTtooTnpidovtal omd T Xpron
UTTOAOYIOTI] Ol PaBnTeg/pleq pabaivouv ot BABo¢ Kal €XOuv KOAUTEPEC ETIOOCEIC OTIO
HOBONTEG/PIEC TTIOL dE XPNOIPOTIOIOUY LTToAOYIOTH (Scardamalia et al., 1992). ZOy@wva Pe 10
Sherry (2000) n paBnTIKA KOIVOTNTA PaBAivel OTI6 TO KAOE ATOPO XWPIOTA, OTIWE KOl T0 KABE
dtogo pabaivel amo TN HAONTIKA Kowotnta. ‘ETol dnuiovpyeital éva AEITOUPYIKO KOl
QUVAMIKO gUOoTNUA PABNong. ETmAEOV, N XPrion Twv TEXVOAOYIWV TNG TIANPo@opiag Oxl HOVo
OIELKOAUVEL OTNV Katavonon oaenpnuévwy evvolwv (Hannafin & Land, 1997), aAA& Kal
OUUBAAAEL TTAPAAANAC OTNV ETIKOIVWVIO KOl GTNV KOAMEPYEIQ TNG KPITIKAE KOl SNUIOUPYIKNAG

oKEPNC Twv Ttaidiwv (Morrison, 2003).
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4.7 ZTOXOl KOl XOPOKINPIOTIKA TOL VEOU PaBNCIOKOU TIEPIBAANOVTOC

ATIO TNV €peuva tNC MAATOL (2003) €xel TIPOKUYEL OTI N dIGACKOAIO TNC TTAPAAANANC
OUVOEDNC OQVTIOTACEWV GTO €PYOCTNPIO, KOBWC Kol Tng TOPAAANANG olvdEong Twv
NAEKTPIKWV OIKIOKWV GUOKELWV EIVaI EQIKTN KAl €XEl OTEQOEI YE ETTITUXIO OE PABNTEC/PIEC TNG
E' kal ¢ =T 1ad€ng 10U AnPOTIKOU oxoAgiouv. H gpeuvrtpla 0w uTtooTNPIlel OTI yia va
yivel autd amapaitntn mpolndbeon cival 0 KATAAANAOC OXEDIOCHOC KOl N 0pyavwan Tng
OI0OCKOAIOG €K TWV TIPOTEPWV HE TETOIO TPOTIO, WOTE VO CTOXEVEl OTNV KATAvONOoN OTo
MEPOUC TV HABNTWV/PIV TIOADTIAOKWY ETTICTNUOVIKWY €VWOIWV. Ta cuumepdopata tng
gpeuvag ¢ MAATou (2003) €0e1€av OTI N MEAETN TN NAEKTPIKNG €YKOTAOTACONC OTO OTIITI
KOAO €ival va OKOAOUBEl T HEAETN TwWV KUKAWUATWY OTO EPYACTAPIO KOl va
TIPOYHUOTOTIOIEITAl PECA ATIO KOTAAANAEC OUCXETIOEIC KOl TIOPOAANAIOUOUG HETOED TWV
KUKAWUATWY OTO EPYACTTIPIO KAl TWV KUKAWPATWY CGTO CTTITI.

21N PBiBAloypagia ava@epeTal pio povadikr Epeuva-didackoiia (Ronen & Eliahu,
2000) 1ou TIpayPOTOTIONBNKE pE evydpia padntwv/piov AsutepoPabulag Exraidevong Kal
Xpnoigormomenke 1o Aoylopikd DC-Kid, (Ronen & Eliahu, 1997b) pe tn Bor|Bsia Tou OToI0V
o/n padnTAg/pla UTIOPEI va KOTAOKELAGEL KAl VA XEIPIOTEI HOVTEAQ KUKAWUATWY GUVEXODG
PEVUATOC XPNOILOTIOIVTOC OIAPOPA NAEKTPOAOYIKA UAIKA. ZTO TEAOG (QAVNKE OTI OCOI/EC
MOONTEG/PIEC XPNOIUOTIOINCAV TO AOYICUIKO €ixov PEYOADTEPN ETUTUXIO KOl EUTIIOTOCUVN OTN
OOUAEIA TOUC G€ OXEON PE OUTOUC/EC TTOU OEV TO XPNOIUOTIoINCaVY.

21NV Tapovca epyacia pe Baon TIC apXEG TOU KOIVWVIKOU ETTOIKOOOUNTIOUOU Kal TA
XOPOKTINPIOTIKA TNG OUVEPYOTIKNAG MAEONONG Tou  ava@epbnkav  oXedlAoTNKaV  Kal
ouvtaxenkav @UANa  epyaciag (BA. TMapdptnua 2) yia €VvoIlEC KOl @PAIVOUEVO  TOU
NAEKTPIOUOV. ZTOX0C TOU VEOU HABNGCIOKOU TIEPIBAAAOVTOCG TIOU TIPOTEIVETAI €ival n Xpron
TIOMOTIAQV ~ OVATIOPOOTACEWY HE TN PorBeia  vmoAoyioT], dNAAdr TIPOCGOUOIWCEWY
NAEKTPIKWY KUKAWMATWY KAl JOVTEAWY TIOU AVOTIOPICTOUV TA @AIVOUEVA OTO HUIKPOOKOTIIKO
EMIMEDDO NG OOoMNC NG UANG, WOTE AUTA VA Yivouv KOTavontd Kal va ouvdeBolv PE Ta
QAIVOUEVO OTO OKPOOKOTIIKO ETTTEDO.

Ta @UANa gpyaoiag arevBuvovTal e PadNTEC/pleg TG T TAENG TOL ANUOTIKOD
OXOAgiou Kal TIEPINAUPBAVOLY TIPOKTIKEG OPOACTNPIOTNTEC, OAAA KOl OPACTNPIOTNTEG TIOU
KIVNTOTIOIOUV VONTIKA TOUC/IC MaBNTEC/PIEC, Ol OTIOIO/EC CUUHETEXOULV EVEPYA GTN SladIKAGIO
NG pABNonC. EKTOC armr’ autd, ol dpactnplotnTeC Twv QUAAWVY TIpowbolV To SIAA0YO Kol TNV

ETTIIKOIVWVIO JETAED HABNTWV/PIOV, OAAG KOl HETOED EKTTANIOELTIKOU KAl HOBNTWV/PItv.
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4.8 Aopun Twv QUAANWV gpyaaiag
H doun twv QUAAWV gpyaaciag Ta oTtoia TIPoTEivovTal gival TTAPOUOoIa PE T OOuN TwWV

@UANWV €gpyaaiag TOU XPNOoIUOTIOINONKaV otV €£peuva-dIdackaAia g MAdtou (2003).

ZUYKEKPIPEVA, TA QUAAD £pyaaiag TIEPIAAUBAVOLV:

* OTOHIKEG EPYAaTieq - TIPOPAEYEIC, VIO VO EKPPACOLV Ol HOBNTEC/PIEC EAEVLBEPO TIC OTIOYEIQ
TOUC KOl VA OVOJEIXTOUV Ol EVOAAOKTIKEC TOUC IOEEC,

e  OMOOIKEG OpacTNPIOTNTEG, OTIOU Ol HOONTEG/PIEC TIPAYUATOTIOIOUV  TIEIPAMOTA Kl
KOTaypA@OULV TIC TIAPOTNPICEIC TOUC,

e M «{wvn dloAdyou» (Jonnaert & Vander Borght, 1999), omou ta maidid culntovv otnv
OMAdO KAl KATOAIYOUV O€ OPOSIKA CUUTIEPACHATA,

e OVOKOIVWON TWV CUUTIEPACHOTWY TNG KABe opddag otnv TA&n, OTmou Ta  TaIdld
QVTOAAGGGCOULV OTIOYEIG KOl ETTIIXEIPNMOTOAOYOUV Kl

e gulAtnon otV Taén KAtd TNV oTIoia Ta TTaIdIA TTIPOCTIB0UV VA ATIOVIIO0UV CGE EPWTNHOTA
pE BAaN TIC YVWUOEIG TIOU £XOUV OTIOKTNOEL KOTA TN SIAPKEIN TNG S1O0OKAAIOC.

EidIkOtepa, o1 dpaoTnpIiOTnNIeEC TIOU TIPOTEivOvVIal OTa  @UAANO  €pyaciag Tou

oxedlaotnkav (BA. Mapaptnua 2) ag@opouv:

0 OTIC £VVOIECG TOL AVOIXTOU KOl KAEIOTOU KUKAWMATOG KOl TOU NAEKTPIKOU PEVLIOTOC,

0 01N olVdEan Kal TN AEITOLPYIO CUVOETWYV NAEKTPIKWV KUKAWHPATWY PE dU0 AAUTIEG KOl Hia
pTtoTapia (ovdeon o€ CEIPA KAl TTOPAAANAN oUvdEaN),

O OTOV TPOTIO AEITOLPYIAg KOl OTO0 POAO dlOPOPWV NAEKTPOAOYIKWVY UAIKWV (UTTaTapia,
AQUTIO, OIOKOTITNG, KOAWIA, TIPIla, ao@AAEID),

O OTOV TPOTIO AEITOLPYIOG dlOPOPLWV NAEKTPIKWY OIKIOKWY TUOKELWVY,

0 01N oLVOEDN TWV NAEKTPIKWV OIKIOKWY CUOKELVWV PETAELD TOUG, KOBWC KAl UE TO ELPUTEPO

KUKAWUO TNG NAEKTPIKNG OIKIOKI G EYKATACTOOTC.

4.9 AISAKTIKA LDAIKA KOl JECa

Eme1dr] o umtoAoyIioTg, OTIWG €XEl aVO@EPBEl, €ival N TIIO ATIOTEAECUATIKI] TEXVOAOYIQ
YO TNV €TOIKOSOUNTIKI] KOl CUVEPYOTIKI] HABnon otnv ekrmaidevon (Garrison, 1997, PAmmg
& Pamn, 1999) Kol PTtopei va TIOPEXEL APECT avaTtpo@odOTNcon OToud/Ig padnTeg/pleq 0aov
a@opd ota AABON TOLCg, £TOI WOTE VO ATIAITEITAl AlyOTEPN TIAPEUBOCT OO0 TOV/NV EKTIAIOEVTIKO
(McDermott, 1990) yia tn oUVIOén TWV QUAAWV €PyOaciag ETIIAEXONKOV TO EKTTAIOEVLTIKO
AOYIOUIKO E€TTOIKOSOMNTIKOU T0TI0OL M.A.O.H.M.A. KOl dIAQOPEC TIPOCOUOIWTEIC Kl EQPOPHOYEQ

(Java applets) amo 1o Aladiktuo.
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Eival onpavtiko va Toviooupe 0Tl 0 pOAOC HIOG TIPOCOU0IwaNG aav dUVOUIKY BorBeslq,
MTIOpEl va wBroel Toug/Ic POBNTEC/PIEC VO YEQUPWOOUV TO XAOUO METAEL Oswpiag Kail
TIPAYUOTIKOTNTOG, OTNV TIEPITITWON TWV NAEKIPIKWY KUKAWPATwY. Me 1 Bonbeia twv
HOVTEAWV  OlOQOPWY  NAEKTIPIKWYV  KUKAWMPATWY TIOU  TIOPATNPOLV Ol PoBNTEC/PIEG
OIELKOAUVOVTOI OTNV KAtavonon agenpnuevwy evvolwv (Hannafin & Land, 1997), yiati
MTTIOPOUV va d0uV TI CUUPBAIVEL OTO E0WTEPIKO EVOC KUKAWMOATOCG, dNAadn €xouv Tipocfacn o€
(PAIVOPEVA TIOU CUHPBAIVOUY OTO PIKPOOKOTIIKO ETUTIEDO TG ATOMIKNG dOUNG TNG LANG, Ta OTtoix
o€ yivovtal opatd PE YUUVO HATL

To AoylopikdO M.A.©.H.M.A. OTtOTEAEl £va OAOKANPWHPEVO POABNOIOKO TIEPIBAAAOY
yla T pabnon evvolwyv Kol @AIVOUEVWY OTIO TIG EVOTNTEG TN DUOIKNG Mnxavikr], AVAKAOCN-
d1d6Aacn, Oeppotnta, HAeKTIpIoPOg, MovTEAa Kal Atoua. ATtevBUVETAl Kupiwg og Ttaidia B'
Kat M yupvaaoiou, aAAG pttopei va xpnowpoTttoinBei kot amno madid E' kot =t' dnuotikov. H
EKTIOIOEVTIKI] OXEdIOON QUTOU TOU AOYIOHIKOU OXI HPOVO OTnpixbnke ot oUYXPOVEQ
TIAOAYWYIKEC apPXEG KAl EIDIKOTEPA OTO TIOPICPOTA TNG £peuvac TNG MNvwaolakng Etotnung Kai
™M¢ AIBAKTIKAC TNG PUCIKNAC, OANG ETUTTASOV AN@ONKOV LTIOYN KOl Ol EVOAAOKTIKEG 10EEC TWV
TadlV yia Ta dId@opa @aIvoueva TIou €€eTAdovTal, WOTE va eEa0@aAIlETal N evepyr] Kal
dlEPELVNTIKN paBdnaon (ZoAopwvidouv, 2003).

‘Otav apxioel n epappoyn o/n xpnotng/pla PAETIEL Eva OXOAIKO KTiplo MNupvaaciov. Ato
TNV KEVIPIKI] €(0000 EICEPXETAl JECA OTO OXOAEI0 KOl BPICKETAI YTIPOOTA OE TECTEPIC TIOPTEG
EPYOOTNPIWV NAEKTPIOPOU, OTITIKAG, MNXOVIKAG Kal Bepudtntag (BA. sikova 1). MTaivovtag
o€ KABE pyaoTnPIO CUVAVTA Evav TTivaKa PE TIC dPACTNPIOTNTEC TIOL PTIOPOUV VA YiVOULV eKEI
(BA. €ikova 2).

v evotnta HAekTpiopog2 otav o/n xpriotng/pia €TUAEEEl Pia dpaoTnploTnIa,
METAPEPETAL O€ EVaV TIAYKO £PYyOACiag TIAVW OTOV OTIOI0 PTTOPEI vO GUVBECEI KUKAWPATA UE TA
LVAIKA TIoU PBpiokovtal g pA@la THiow amd Tov TIAyKo, dNAAd UTIGPXEl TIPOCOUOIWAT &€VO(g
EPYOOTNPIOL NAEKTIPICPOV. EKTOC Oomd Ta EIKOVIKA TIEIPAUOTO TIOU UTIOPED va KAVEL o/n
xpnotng/pia, eival emiong duvato va O€l TOV OVTIOTOIXO CUUPBOAICHO TOU KUKAWMOTOG, VA

aTIAVTNOEl G OIAPOPEC EPWTNOEI], OAAA KOl VO OVOTPEEEl OE LOVIEAO KUKAWMATWY OTIOU

2 IXeJIAOTNKE KAl avatttuxOnke yia t B' kai I yupvaciov oto TtAdiclo tou épyou Tou YTIEM® «AvadiotuTiwon
Kal Ekouyxpoviopog twv Mpoypouudtwy Zmoudwv otov Topéa twv dPuoikwv Emiotnuov pe ZO0yxpovn
Mapaywyn AISAKTIKOU YAIKOU» Kal Je eTTOTITEIN TOL Maidaywylkol Ivatito0tou. Ol QopEic TToU GUUUETEIXOV OTN
oxedioon Kal VAOTIOINCN TOL €pyou ATaV To TuRua MANPOQOPIKNAC Tou Maveriotnuiov ABNVAY, Ta Madaywylkd
Tunuata AnuoTiknig Ekmaidevong kKot NnTiaywywv tou MNaveriotnuiov ©ecoaiag kai n 01-NAHPO®OPIKH.
(ZoAopwvidou, 2003).

' 210 BIBAI0 NG XploTtivag ZoAopwvidou (2003) uTtapxel TEPYPAP OAWV TWV EVOTATWY TOU AOYIOUIKOU UE
AETITOUEPEIEC KAI TTAPOSEIyUATO.
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MTTOPEl va TTOpaTnPEoEl TIC OVTIOTOIXEC METABOAEC OTO PIKPOOKOTIIKO ETTTEDO TNG OTOMIKNAG

dopng g LANG.

Eikova 1 Eikova 2
TEooepIC TIOPTEG EPYOTTNPIWV Mivakag pe dpaotnpIiOTNIEG OTO

EPYAOTNPIO HAEKTPIOUOU

O/H xprotng/pla propei  va  eumAaKel 0e  OUBEVTIKEC KOl  ONUIOVPYIKEC
OpPaCTNPIOTNTEG, EVW LTTAPXEL N SLVATOTNTA TO B0 TO AOYIOHIKO VO TOL/TNG TIOPEXEL Bor Bl
Kal KaBodrynan otav XpeIadeTal ye oKOTIO TNV KAtavonaon Tou AdBouc.

ZTNV Tapoloa epyaacio oxeSIAOTNKAV KATAAANAEG dPACTNPIOTNTEC KAl CLVTAXONKAV
PUAANO €pYAaiag yio TOUC/IC PaBNTEC/PIEC TNG ZT' dNUOTIKOU (BA. Mapdptnua 2), WoTe va Yivel
XPrjon TOUL TIOPATIOVW AOYIOMIKOU OTnv TA&n, va mpowbnbei n ouvepyatikr) pabnon Kai va
evioxLOei N auoiBaio aAANAETTIOPOAON KAl ETIIKOIVWVIO TWV PHOBNTWV/PIiov PETAED TOUG KAl HE
TOV/TNV EKTTAIOEVTIKO.

210 TIPWTO QUANO epyaciog dnTeital amo Toug/Ig PaONTEC/PIEC, METAEL AAAWV, vd
KOTOOKELAOOUV EIKOVIKA PE TN BoNOEIa TOL AOYIOPIKOU €va OTIAO NAEKTIPIKO KUKAWHA HE Hia
AduTa Kot pio prtatopia (BA. €lkOva 3), va d0UV TOV OVTIOTOIXO0 GUPBOAICHUO TOUL KUKAMUOTOC,
VA OTIOVINO0UV O€ JIAPOPEC EPWTNOEIC, GAAG KAI VO TIOPATNPHCOLY TIC OVTIOTOIXEC METABOAEC
OTO HIKPOOKOTIIKO €TUTIESO TNC ATOMIKIG SOMNG TNG VANG (BA. €lkOva 4).

To POVTEAO €vOC OTIAOU NAEKTPIKOU KUKAWHOTOC HPE Piol AGUTIO KOl pia prtatapia 0mwg
TIOPOUCIAdeTal OTO AOYICMIKO M.A.©O.H.M.A. €xel OoxedIOOTEl £TO1 WOTE VA AVTIUETWTTICEL
OPIOUEVECG OTIO TIC TIOPAVONCEIC KOl SLUOKOAIEC KATAVONONG TIOU €X0LV TA TIAISIA VIO TO OTIAO
NAEKTPIKO KUKAWMO, TO PEVPA, TO POAO NG MTTOTOPIOG K.A. ZUYKEKPIYEVO, N HTTOTOpia
TIOPOUCIAZETAl WG 0OOVIWTOC TPOXOC, OTIOTE Ol PABNTEG/PIEC UTIOPOUV EUKOAQ VO KOTAVOIGOUV

OTI AEITOUPYEI WC AVTAIO NAEKTPOVIWVY, WOTE va BETEl OE Kivnan Ta EAEUOgpa NAEKTPOVIA TWV
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OTOMWV TOU aywyoUu (POAOC TwV KOAWDIWV) O0T0 €EWTEPIKO KUKAWUA. AUTO ONPAIVEL OTI PE
QUTOV TOV TPOTIO ATIEIKOVIOTC TNG UTIATAPIOG YTTOPEL va avaokeLaoTei N AavBagpuevn 10€a ToOU
€X0UV TIOAAOI/EC pOBNTEC/pIEG, dNAADN OTI N PTIOTApPIa €ival «aTIOONKN» NAEKIPOVIWV. ZT0
onueio omou e€ival toTtoBetnuEvog €vag Aaurminpag (avtiotaon) o aywyog @aivetal va
oTeVELEL KOl N Kivnon Twv nNAEKIpoviwv duoxepaivetal. H Kivnon Twv eAeBepwv
NAEKTPOVIWV ATIOTEAEI TO NAEKTIPIKO PEVUA, TO OTIOI0O TIOPAMEVEL OTAOEPO KATA MNKOCG TOU
KUKAWMOTOG, OTw¢ OAAWOTE KAl 0 0OpIBUOC TwWV NAEKTIPOVIWV, OTIOTE Ol POONTEC/PIEG
avTAappBdavovial 0Tl T0 PEVPO dEV KOTAVOAWVETAL a0 To AauTtmipa (BA. eikova 4). Mrtopsi
va ovookevaoTei n ouvnBiopévn aviAnyn mou €xouv Ta TadIA, OnAadn OTI To Pela
KOTOVOAWVETAL ATIO TIC AAUTIEG, OTIWC EXEL aTTOdEIXBEl oo TNV Ttapovoa gpeuvva (BA. Tpito
KEPAAQIO) Kal amid TIOAAEC OAAEC (BA. TIPWTO KEPAAQIO). EKTOC O1m’ auto, T NAEKTIPOVIA
@aivovtal va Kivolvtal Kotd pio katevBuvarn, ptopei dnAadry va OvVOOKELOOTED TO
OULVNOIOPUEVO POVTEAO TWV OULYKPOUOHEVWVY PEVPATWVY TIOU XPNCIKMOTIOILY Ta TTAIdIAX YIa va
dciéouv TN @opda TOU PEVPOTOC Ot &Vva KUKAWHO, OTIWC €XEl ATIOdEIXBEl amo tnv Tapolcoa

€peuva (BA. TPITO KEPAAQIO) KAl OTIO TIOAAEG AAAEG (BA. TIPWTO KEPAAQIO).

Eikova 3 Eikova 4
ATIAG NAEKTPIKO KOKAWUO MOVTEAO Kal CUUBOACHOC KUKAWUOTOG

ME pia AduTtta Kol pia yrtotapia

210 OeUTEPO PUAANO epyaaciag nTeital amo Toug/Ig PaONTEC/PIEC, METAEL GAAWV, va
KOTOOKEVLAOOLV EIKOVIKA PE TN Borifgia Tou AOYICHIKOU €va KUKAWMPO PE dU0 AQUTIEG OE OEIPA
Kal pia yrtatapia (BA. eikova 5), va douv TOV aVTIOTOIXO CUPPBOAICHO TOU KUKAWHOTOG KAl Va
TIOPATNPNOOUV OTO HOVIEAO TIC OVTIOTOIXEC METAPOAEG OTO MIKPOOKOTIIKO ETUHTESO TNG
ATOMIKNAC S0UNG NG LANG (BA. €lKOva 6). TO POVTIEAO €VOCG ATIAOD NAEKTPIKOU KUKAWHOTOC HE

O0U0 AAQuTIEC OLVOEDEPEVEC O€ OEIPA KAl Mia pTtotapio €ival TTapoOuoio PE TO POVIEAO TOU
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KUKAWMOTOCG MiOg AQUTIOC KOl Hiog PTTatapiog, omtote o1 padntég/pleq avuAaupBavovial OTl 10

PEVPA OEV KATAVOAWVETAL OTIO TOUC AQUTTITHPEG (BA. €IKOVQ 6).

Eikova 5 Eikova 6

AUO AAUTIEC OUVOEDEPEVEC OE TEIPA MOVTEAO Kal CUUPBOAIGHOC KUKAWUOTOG

Katormv, Znteital amd toug/i¢ pabnTtég/pleq va ouyKpivouv €va dammAd NAEKTPIKO
KOKAWUO MPE Mia AGuTa KOl pia prratopio Kl éva NAEKTPIKO KOKAWPO HE OU0 AAUTIEC
OULVOEDEUEVEG O€ CEIPA KAl Hia PTTOTOpia wg TIPog TN @WTOROAIO TV AQUTIWV KOl W¢ TIPOG TNV
TOXUTNTO TWV NAEKTPOVIWV 0€ KABE KUOKAwpa pe T PorBeia tou AoylopikoU Circuit
Construction Kit Il (BA. eikova 7), To oTtoio 6a Bpouv oTnV I0TOCEAIdA:

http://phet.colorado.edu/web-pages/siinulations-base.html

Ekova 7

Z0YKpPIOoN 800 KUKAWMATWVY
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To PeEYAAO TIAEOVEKTNHO QLTOU TOU AOYIOMIKOU OTTOTEAEI TO yEYOVOC OTI UTTOPOULV va
avaTIOPACTABOoUV OTNV idla ETTIPAVEIN EPYATiag SIO@POPETIKA €idN KUKAWMHATWY KAl va yivouv
OULYKpPIoeIg. AUTO dgv PTIOPEL va yivel oTov TIAYKO €pyaciag Tou Aoylopikov M.A.©.H.M.A.,
yioTi KABE @OpA UTIOPEI VO KATOOKEVAOTEI EIKOVIKA POVO £va €i00C¢ KUKAWMATOC. 'ETO1, OTwg
@aiveTal KOl OTNV €IKOVA 7, Ol PaBNTEC/PIEC PTIOPOUV TIOAD €UKOAO VA TIOPOTNPrCOLY TNV
TaOXUTNTA TWV NAEKIPOVIWV KOl VO KATAANEOUV OTO CUMPTIEPOCHA OTI 600 MO TIOAAEG AGUTIEG
oLVOEOVTal OE OEIPA, TOCO TIO APYd KIVOUVTOL TA NAEKTPOVIO OTO KUKAWMA, dNAadr] yivetal
MO MIKPI 1N €VTaon ToU PEVPOTOC. OUwWC, amo Tov TPOTIO avarapdoTacon Tng Yratapiag o
OUTO TO AOYIOUIKO T TTaIdIA gV PTIOPOUV VO KOTAVOIOOUV TO POAO TN¢, EVW amo Tov TPOTIo
ovaTapdoTacng NG MPrmatopiog oto AoylIopIKO M.A.©.H.M.A. umopolv (n uproatopia
aTtelkovidetal e tn Hopen 0d0vIWwToU TPoXoU, BA. €IKOVEC 4 Kal 6).

210 TPITo @UANO epyaciag dnteital amod Touc/ic POaBNTEC/plEC, METAEL GAAWV, va
KOTOOKELAOOULV EIKOVIKA ME TN Bonbela tou Aoylopikol M.A.©.H.M.A. éva KOKAwMO PE d00
AQUTIEG CUVOEDEPEVEG TIAPAAANAG Kal pia pTtotapia (BA. eikova 8), va douv ToV avTioTolXo
OULBOAICHO TOU KUKAWMOTOG KOI VO TIOPATNPCOLY OTO HMOVTEAO TIC OVTIOTOIXEC METOPBOAEC
OTO MIKPOOKOTIIKO ETUTESO TNG OTOMIKAG douNng NG UANG (BA. €ikova 9). ZT0 POVIEAO TOU
KUKAWMOTOC Ol paBntég/pleg ummopolv va Slakpivouv OTI n TTUkvoTNTa / TaXUTNTA TwWV
NAEKTPOVIWV TIPIV aTi0 TIC OIOKAOOWOEI KOl KOVIA OTOUG TIOAOUG TG dTtaTapiag eivai

MEYOADTEPN, G€ OXEDN ME AUTA OTIC SIOKAASWOEIC.

Eikova 8 Eikova 9

AUO AAUTIEC OCUVOEDEUEVEC TIAPAAANAT MOVTEANO KOl GUPBOACUOC KUKAWUATOG

21N ouvéxela, nTeital amo Toug/IC paBNTEG/PIEG VO KOTAOKEVLACGOULV KOl VO CUYKPIVOUV
€V aTIAO NAEKTPIKO KUKAWMPA MPE i AGUTIO KOl Jiar urtotapia, Eva KUKAWUO PJE dU0 AGUTIEG

OUVOEDEPEVEC TIOPAAANAC KOl Hia pttatopia Ki Eva KUKAWMO PE TPEIC AAUTIEC TUVOEDEUEVEG
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TIOPAAANAQ KOl Jio gTtatapia wg Tpog TN @WTOBOAIN TwV AQUTIWV KOl W TIPOE TNV TaxX0TNTA
TWV NAEKTPOVIWV 010 KUKAwPO pe T Bonbesia tou Aoyiopikov Circuit Construction Kit 111
(BA. ekOva 10). EOKOAO pmtopolV va TIOPATNPHCOUV Ol Padnteg/pleg tnv Tukvotnta /
TaXVTNTA TWV NAEKTPOVIWV 0€ KABE KUKAWMA, OTIOTE VO KATAANEOULV OTO CUPTIEPACHA OTI 600
TIO TIOAAEG AQUTIEC OUVOEOVTAl TIAPGAANAC TOCO TIO YPNyopa KIVOUVTAl Ta NAEKTPOVIA,
dnAadr] yivetal To PEYAAN n €vtoon ToL PEVPOTOC KOVIA OTOUC TIOAOUCG TNG UTTOTapiag Kal
TIPIV aTIO TIC OIOKAOADWOEIG, OE OXECT HE QUTN OTIC OIOKAADOWUGEIC.

XPeIAZETAl VO CNUEICOUVPE OTI TIPOTEIVETAL N XPrion autol TOU AOYIOUIKOU, yioTi
a@EVOC PeV Bev gival duvVaTH] N KATOOKELH €VOC KUKAWHOTOC ME TPEIC AAUTIEC TUVOEDEPEVEQ
TIOPAAANAQ Kal pio prtotapia pe m PorBeia tou Aoyiopikol M.A.O.H.M.A., a@eTEPOL dev

givat duvatd va TToPouVCIacTOLY TPIO SIOPOPETIKA KUKAWPATA OTOV id10 TIAYKO £pyaaoiac.

Household Wiring

120 volts rms Three wires to house: two high voltage or "hot* wires
60 Hz is the LAY and a “neutral* return wire which is
U.S. Standard X3\ bed to ground at multiple locations.

neutral tie (See code

- One circuit can
block variations)

supply a "hot”
wire to several
Circuits
parallel. Their
hot #1 goes negative neutrals are
with respect to tied to the
ground while hot <2 neutral tie
goes positive. This block. The ground
‘out ol phase” wire is a separate
arrangement makes path to the neutral
possible either 120v block which is
or 240v circuits. grounded.
Separate ’circuits* with
individual (uses or
circuit breakers

Eikova 10 Eikova 11

Z0YKPIOT TPIWV KUKAWMPATWY HAEKTIPIKN] OIKIOKK EYKATAOTOOT)

210 TETAPTO QUANO epyaoiag ¢nTeital amd Toug/i PHOBNTEC/PIEG, METAEL GAAWV, va
avadnToouv Pia €IKOVO oTo AIadSIKTUO yla TNV NAEKTPIKN OIKIOKN gykatdaotaaon (BA. €ikova
11) otnv 1I0TOCEAIdO:

http://hvperphvsics.phv-astr.gsu.edU/hbase/electric/hsehld.html#cl
Me Bdon autiv Tnv €lKGva ol pobnTeEG/pleq oulnTovv oTNV opada Toug Kal PE TO dACKAAO 1)
N daOoKAAO TOUC TI LTTAPXE!l THOW OTIO Mia TIPIa Kal yia Tov POAo NG Tpidag KAt oxedidlouv
TOV TPOTIO CUVIECNC TWV KAAWDIWV TTicw amd TIG TIPIleC.

EmumAéov, dnteital amo Toug/I¢ padnteG/PIEG VO CUOXETIOOLV TO POVTEAO TIAPAAANANG
olVOECNC TPIWV AOUTIWV KOl Miog PTIOTOPIOg TIOU TIOPATAPNOOV HE KATOOTAGCEIC TG
KaBNPeEPIVNG {wng, OTIWG yia TTAPASElyHO TI CUUPBAIVEL OTOV CLUVOLOVTAL TIOPAAANAQ TIOAAEG

NAEKTPIKEC OULOKELEC KOl VO OXeSIACOUV TOV TPOTIO CUVAOECNG TNG TNAEOpPOCNG, TOU
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NAEKTPIKOU CidepOU Kal TN¢ NAEKIPIKAG OKOUTIOC OTO id10 TIOAUTIPI{0, WOTE aUTA VA
AEITOVPYOUV TOUTOXPOVO.

TENOG, OTO TIEPTITO QUAAO gpyaaiag {nreital amod Touc/I paBNTEC/PIEC, METAED AAAWVY,
VO CUCXETIOOUV TO MOVTEAO TIOPAAANANG GUVOECNC TPIWV ACUTIWV KOl Hiag PTTOTapiag Ttou
TIOPOTHPNOOV HE MIO AAAN Katdotaon Ttng Kadnuepivig dwrg, OTwg yia TIapadelypa va

OIKAIOAOYIOOUV O€ TIOI0 CNMEIO TOU KUKAWMOTOC TIPETIEI VO TOTIOBETNOEI P ao@AAEIQ.

4,10 ZUPTIEPACHATA - TIPOTACEIC

ATIO TV Ttapoloa €peuva €XEl TIPOKUYEL OTI OI pabnteg/pieg¢ g =T 1Ad&Ng TOUL
ONUOTIKOU OXOAEIOU PETA TNV TUTTIKI SIOACKOAIO yIa TOV NAEKTPICPO otnv E' Ta&n dev £€xouv
KOTOVONOEl TNV £VVOI0 TOU KUKAWMOTOC, YIOTI EPXETAl 0€ aviiBeon PE auUTO TIoU BAETIOULV va
oupBaivel KaBnuePIVA, dNAadI va CUVOEETAIl Pio CUOKELN HE €va KOAWDIO PE TNV Tipida Tou
Toixou. EmumAéov, €xel @avei 0TI Ol paBNTEC/PIEC aVTIPETWTTIICOLV SUOKOAIEC OTNV KOTOVONOT
EVVOIWV KOl QAIVOUEVWVY TOU NAEKTIPICPOU Kal €1I0IKA 000V a@Opa TNV TIAPAAANAN c0VAEDN
QVTIOTACEWY, OTO POAO NG TIPIfag, TOL OIOKOTIIN, NG ACQAAEING, YIOTI N GUUTIEPIPOPA TWV
NAEKTPIKWV KUKAWMATWY OTO POKPOOKOTIIKO €TTITIEDO UTTOPEi va €€nynBei pe TNV Katdotaaon
TWV NAEKTPIKWV POPTIWV OTO PIKPOOKOTIIKO ETTTMEDO, Ta OTtoid dev €ival duvato va yivouv
oparta.

210 MPOVIEAO Twv Aoylopikwv M.A.©.H.M.A. kot Circuit Construction Kit Il
(http://phet.colorado.edu/web-pages/simulations-base.html). aTtelkovietal oT10
MIKPOOKOTUKO €TTESO TN OOUNAG TNG UANG N PO TWV NAEKTPOVIWV OTO KUKAWHA. AULTA T
MOVTEAQ €ival Xpriolpa Kol Bondntika epyaAeia, Ta omoia evioxDOUV TNV KOTavonon Kal tnv
OVATITUEN TOU TPOTIOL OKEWNG TwV PoONTWV/plwv. 'EXEl amtodelXTel OTI N Xprjon avaAoylwv,
METAQPOPWVY KOl HOVTEAWVY, OTOV AUTECG/A va €ival OIKeiec/a KAl GUUPBATEC/A e TIC KABNUEPIVEG
EUTIEIPIEC TWV TTAIdIWY, OXI POVO TIpoayel TN Badid Katavonan TTIOAUTIAOKWY ETTICTNHOVIKWVY
EVVOIWV, OAAA £TTIONG BonBdel TOUC/IC HaBNTEC/PIEC VA TPOTIOTIOICOUV TIC EVOAAAKTIKEG IOEEC
TI0U €XOULV YI' AUTEG TIG €vvoleg (MIAdTou, 2003, Chiu & Lin, 2005).

OMokAnpwvovtag, Ba prmopolcaue va vTtoatnpiéovpe 0T N PABnon Ba Tpémel va
EVIOXVETAl PE TIOIKIAEG avaTtapaotdoel (Someren et al, 1998) kal o1 padOnteg/pieg va
TIPOCAQUPBAVOLV YVWUOEIG PECO aTIO SIAQOPOUC KWIIKEC ETTIKOIVWVIAC. AV Ol TIPOGOMOIWATEIC, Ol
aVOAOYiECG, Ol EIKOVEG KOl TA JOVTEAO XPNOIPMOTIOINB0UV w¢ YECH 0E GUVOLAGCHO HE TA aANBIvVA
PAIVOPEVO KAl TIC SI0YPAMMOTIKEG TOUG OVOTIOPACTACEIG, TOTE TA POBNCIAKA ATIOTEAECHOTA
Ba eival apketa kavortointuka (Ronen & Eliahu, 1997a). ' autd 10 AO0yo Oeswpeital

avaykaio va dlatebei oto AvaAuTiKO Mpoypappa Tou dNUOTIKOU CXOAEiOL 0 aTapPaiTNTOq
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XPOVOoG yia TN OIO0CKOAID BEPATWY TOU NAEKIPIOUOU, WOTE Ol POBNTEC/PIEC va €XOLV TNV
Avean XPOovou OXl POVO va TIEIPAPATIOTOUV HE JIAQOPA NAEKTPOAOYIKA LAIKA (Ta oTtoia va
gival dlabeaiya yia KABe opada), aAAG va acX0AnNBoUv e EIKOVIKA TIEIpAUaTa Pe tn Bondeia
KOTOAANAWY  AOYIOMIKWV KOl KUPIWG HPE MOVIEAO TIOU OVOATIOPIOTOUV TO @POAIVOUEVO OTO
MIKPOOKOTIIKO ETTTIEDO, (WOTE ALTA VA Yivouv Katavontd. Edw Tpémel va TovioTEl Idlaitepa OTI
n XPnon TETOIWV AOYIOMUIKWY, EIBIKA OTO ONPOTIKO OXOAegio, XPeIAdeTal TIEPAITEPW

dlepebivnan.
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MAPAPTHMA 1

EPQTHMATOAOINO

OVOUATETIWVUO: T&EN: =1

> xO0Asgio: ANPOTIKO Zx0Agio ZKIdBouv Hpegpopnvia: >kidbo¢, / /

Ayaminte @iAe padntr / ayarmnt @iAn JabnIpla, o€ TIOPAKAAOVUUE VO ATIAVINCEIG OTIG
TIOPOKATW E€PWTINCEI CUP@PWVO PE TN YVWUN O0U. 2€ KOMIO TIEPITITWON &V TIPOKEITAL VA
BoBuoAoynBeic. Ekeivo TTOU pag evOIA@EPEL Eival VO EKPPAOTEIC EAEVBEPQ, YIO VO YVWPICOUVPE

TIC TIPOOWTTIKEG GOV ATIOYEIC YIO BEUOTA OXETIKA PE TOV NAEKTPICHO.

S & eUXOPIOTOULE YIO TN CUVEPYATia COu.

Epwtnon 1

A) daviacou Ot gical og eva gpyactrplo Puoikng. MAavw oTov TIAYKO €Pyacioag UTIAPXOLV

pia prtotapia , OU0 KOAWIIO Kl €va AQUTTOKI

ZwypaQIoe TIWG TIOTEVEIG OTI TIPETIEI VA TO CUVOECOUE, WOTE VA AVAPBEL TO AAUTIAKI.

B) T1 poAo TuoTeLEIG OTI TTAiEl N YTTOTAPIO 0TO KUKAWMO TI0U {WYPAPIOEC;

Epwtnon 2
A) 'EXEIC aKOUOELl TN AEEN NAEKTIPIKO PELUQ; NAI OXI

B) Av vai, Ti vopilelg OTI €ival TO NAEKTPIKO PeLQ;
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N Twpa oxediooe Tw¢ TUOTEVEIC OTL €ival N @OPA TOU PEVHPATOC OTO KUKAWMO TIOU

{wypagloeg atnv epwtnon 1.

Epwinon 3
Mavw otov TAYKOo epyaaciog LTTAPXOUV OVO AGUTIEG (AGUTIO | KOl AGUTIa 2), pio yrtatapia kai
KOAWDIA. ZTOV TIOPAKATW XWPO VO OXESIACEIG OV0 dIO@OPETIKOUG TPOTIOUG PE TOUC OTI0IoUG

MTTOPEIC va T gUVOETEIC PETAEL TOUCG, WOTE VA avafBouv Kal ol 000 AAUTIECG.

a TPOTOG B' tpoTog

A) lMNa tov a' IpOTIo CUVdECNC TTIoU {WYPAPITEG BANE 0 KUKAO GUU@PWVA UE TNV ATIOYN] COU:
1) O1 300 AAUTIEC PWTOBOAOUV:

Q) To id10;

B) n Adutta 1 @WTOROAEI TIEPIOCGOTEPO ATIO TN AAUTIO 2;

Y) N AduTta 1 @wToPBOAEI AlyOTEPO OTIO TN AQUTIA 2;

AIKOIOAOYNOE TNV amdvinar] gou.

2) O1 300 AGuTIEG dEXOVTAL:

Q) To id10 peva;

B) H Adptta 1 dExeTal TIEPIOCOTEPO PEVPA KAl N AQUTIA 2 AlyOTEPO;
y) H Adumta 1 d€xetan AtyOtepo peVUA KAl N AQUTIA 2 TIEPICCOTEPO;

AIKOIOAOYNOE TNV andavinocr] cou.
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3) ‘Otav 10 pevpa TIEPACEL ATIO TIC V0 AAUTIEG, META Ba ETUOTPEYEL OTNV YTTOTApI:
0) TIEPICCOTEPO PELUQ;

B) Alyotepo pela;

y) TO idl10 pevjQ;

AIKAIOAOYNOE TNV amavinon cou.

4) Av Kaei n Aduta 1, 6a avapel n Adura 2;

B) Na 1o B' 1pommo olvdeonc Tou {wypaIoeg BAAE o€ KUKAO GUU@WVO UE TNV ATIOYr GOou:

1) O1 000 AAPTIEC PWTOBOAOULV:

a) To idl0;

B) n AduTta | @WTOROAEl TIEPICCOTEPO ATIO TN AAUTIA 2;
y) N AQUTIO I WTOROAEI AlyotEPO aTId TN AdUTIO 2;

AIKOIOAOYNOE TNV amavinor] cou.

2) O1 000 AAPTIEG dEXOVTAL:

a) 1O id10 pevyQ;

B) H Adumta 1| dEXETAI TIEPICCOTEPO PEVUA KA N AGUTIO 2 AlyOTEPO;
y) H Adura | dExeTal AlyOTEPO PEVPA KOl N AGUTIA 2 TIEPICCOTEPO;

AIKOIOAOYNCE TNV OTIAVINGCT] COU.

3) Otav 10 pevua TIEPACEL aTIO TIC OUO AQUTIEG, META Ba ETIIOTPEPEL OTNV PTTATApIA:
Q) TIEPICCOTEPO PEVUQ;

B) Alyotepo pevpa;

y) 1O id10 pevua;

AlKaloAdynoe TNV aTtavinacr] oou.

4) Av Kaegin Aduma 1, 8a avdaBel n AauTa 2;
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Epwinon 4
A) EXeIg akoUaoel TN AEEn S1aKOTTTING; NAI OXI

B) Av vai, Ti vopileig ot gival o dI0KOTITNG;

Epwitnon 5

A) Ze €va TIOAUTIPI{O €ival CUVOEDEPEVEG TPEIC NAEKTPIKEC OIKIOKEG CUOKEVEG: TO NAEKTPIKO
oidePO, N TNAEOPOACT KAl N NAEKTPIKI OKOUTIA.

a) MTtopoUv va AeIToupyolv OAeg padi; NAI OXI

B) Av amoouvdécoupe Pia amo auteg, Asitoupyolv ot uTtoAoiTteg; NAI OXI

B) lMarti yivetai auto;

M Zxediooe TOV TPOTTIO CUVOECTIC TWV TIOPATIAVW TPIWV CGUCKELWV, WOTE VO AEITOUPYOUV

TOUTOXPOVA.

Epwinon 6
MNwpideic mwg ovouadetal 0 TPOTIOG PE TOV OTI0I0 CUVOELOVTIAL TA QPWTA KOl Ol NAEKTPIKECG

OUOKEVEC OTO OTIITI Pag;
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Epwtnon 7

A) Ti poAo Ttaidel pia mpila otov ToiXo;

B) Tiumdpyxel miow amo tnv mpila;

M Kdve eva oxnua yia va Jeigeig;:

0) TO TIWC CLVOEETAI IO NAEKTPIKI] CLCOKELN TIOU BALoupE otV TIpIla.

B) To g ocuvdeovTal U0 NAEKTPIKEG GUOKEVEC TIOU BAOLPE GE OV0 JIOPOPETIKEC TIPIleC OTO

XWPO TOU OTUTIOU.

Epwtnon 8
A) Ti1 poio Ttailel N ao@AAEID;

B) Z& 1010 ONWEIO TOL KUKAWUOTOC UTIAIVEI KO YIOTI;
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MNAPAPTHMA 2

In AIAAKTIKH ENOTHTA

TO aTtAG NAEKTPIKO KUKAWMOA - TO NAEKTPIKO pELMA

Odnyieq yia to/n dackaio/a

PR (e)(e]l

Ol pabnTteg KAl o1 JabNTPIES:

S

S

1S

NO KATaOKELACOULV EIKOVIKA HE Tn Pondeia tou Aoylopikov M.A.©.H.M.A. éva armio
NAEKTPIKO KUKAWUO PE Hio AGUTIO Kol pio prtatapia.

Na oxedldoouv &va aTTAO NAEKTPIKO KUKAWHO PE pio AGuTIa Kot pia yrtatapia.

Na 1eplypayouy 1oV TPOTIO KATAOKEUNG VO OTIAOU NAEKTPIKOU KUKAWHATOC.

Na avaTttiéouv vonTIKEG aVATIOPACTACEIC OTO PMIKPOOKOTIIKO ETTTEDO TNG OOPNG TNG LANG
Y10 TO NAEKTPIKO PEVUA, WG TIPOCAVATOAIOUEVN Kivnan (por)) NAEKTPOVIWV.

NO TPOTIOTIOICOLY TA EVVOIOAOYIKA MOVIEAO TIOU XPNOIYOTIOIOUV yla TN pPOor Tou
NAEKTPIKOU PEVPATOC OE EVA OTIAO NAEKTPIKO KUKAWMOA, OTIWG: O) TO JOVOTIOAIKO HOVTEAO,
) TO POVIEAO TWV OCUYKPOUOUEVWV PEVHATWY, Yy) TO MOVIEAO NG €§aoBéviong Tou
PEVHOTOC, 0) TO MEPIOTIKO LOVIEAO.

Na oxedldoouv T @opd TOV PEVPATOC OE VO OTTAG NAEKTPIKO KUKAWPO HE Pion AduTia Kal
Mia pTtatapia.

Na ouykpivouv U0 aTIAG NAEKTPIKA KUKAWHOTA PE Pio AGUTIa Kal pia prtatapia (6 kat 12
V avtiotoixa) wg pog I @WTOBOAIN TWV AAUTIWV.

Na Tteplypa@ouv 10 pOAO NG PTIATOPIAC, TNG AGUTIOG KO TWV KOAWDIWV 0 €va I0UKAWA.

A1GPKEIA: 2 JIOOKTIKEG WPEC
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1° DYANO EPIAZIAZ

To artAG NAEKTPIKO KUKAWUA - TO NAEKTIPIKO PELUO

OVOUOTETIWVUHO: 2 XOAegio:

TAaé&n: Oouaoda: Hpuepopnvia:

MNa tv evomta autl] Ba €PYOOTEITE OTOUG UTIOAOYIOTEG ME TO  AOYIOMIKO

M.A.©0.H.M.A..

Ma va Bécete o€ AsIToupyia TOV UTTIOAOYICTH TIATHOTE TO KOLUTTI Evapéng,

EvepyoTtoinoTte 10 TIPOYPOUUa w¢ €ERC:
e TomoBetr)oTe TO OEiKIN TOL TIOVTIKIOL OTo €lKovidlo M.A.©.H.M.A. otnv em@aveia
EPYACiag KOl KAVTE OITIAO KAIK PE TO OPICTEPO TIARKTPO.
e ToTOBETNOTE TO OEIKTIN TOU TIOVTIKIOU OTNV TIOPTA TOU OXOAEIOU KAl KAVTE KAIK LE TO
apIloTEPO TIARKTIPO.
e EmAggte EPFTAZTHPIO HAEKTPIZMOY —» KukAwixata 1e Adareg — Mia Adixro. Kai
Mia drtatapia.

e TlopatnprioTe T VAIKA TIOU LTIAPXOUV OTA PAPIA TTICW aTIO TOV TIAYKO.

ATOMIKH EPTAXZIA 1
MPOBAEWH
> >xediaoe TWE VOPIZeIg OTI TIPETEl va ouvdEBOUV Ta LAIKA TIOU UTTAPXOULV OTA PAPIA, YId v

OVAWEL TO AOUTIOKI.

OMAAIKH APAZTHPIOTHTA 1

> >udntroTe TNV opAada oag TIWE TIPETIEI VA oLUVOEBOUV TA LAIKA TIOU UTIAPXOLV OTA PAPIA,

Y10 VO OVAYEL TO AOUTIAKL.
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OMAAIKH APA>XTHPIOTHTA 2
N KAvte éva KUKAWHA JE Pia AQuUTIa Kal hia yrtatapia
e T va PETOPEPETE €V UVAIKO OTOV TIAYKO EPYOCIOG KAVIE KAIK TIAVW G’ aUTO PE TO
apIoTEPO TIANKTIPO KOl CUPETE TO TIOVTIKI HEXPL TOV TIAYKO EPYATIAC.
e AIOAEETE BV KAvovTag Oe&i KAIK OTnV PTtatapia.
e ZuvdEoTe KATAAANAQ T AQUTIO OTNV PTtotapia, dnAadr] cuvdEoTe TA KOAWSIO HE TO
SIOKOTITN KOl TNV PTtatapia.
e OT0v TEASIWOETE, ETUAEETE TO €1KOVIOIO 'E/Xvyod
e EmAéETe KAEiol00 TOU SIOKOTITN KAVoVTAC OEEi KAIK TIAVW G’ auTov.

1) Timopotnpsite;

e Acite TWC OULPPOAIETOI TO KUKAWHO ETUAEYOVIOG TO EIKOVIOIO  ZULUPBOAICOOC

KUKAWIKTTOL,

ATOMIKH EPIrAZIA 2

2) TMola LAIKA XPNOIPOTIOICOTE VIO TNV KATAOKELH TOU KUKAWUATOG;

> Ixediooe TO0 KUKAWO TIOU KATOOKELAOATE.

SZYMIMEPAZMA

3) TiKawvoULpylo gpaviotnke; Mov vopidelg 0TI opeiAeTal QUTO;

> Kdve éva oxnua yia va 1o €€nyrnoeic.
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OMAAIKH APA>XTHPIOTHTA 3
e ETmuAéEte 10 €IkOVIdIo MOVTEAO Kal SIOAEETE ALTO TIOL TAIPIALEL.
e AQOU KA&ioETE TO JIOKOTITH, ETIIAEETE TO EIKOVIDIO HE TO TieyeBLVTIKO QOKO.

4) T tapatnpeic;

5) Ti6a EAeyeg OT1 €ival TO NAEKTPIKO PEVUQ;

e EmAéEte 10 €lkovidlo Epwtroeslg kal SlaAéETe autd Tou TAIPIAZEl LOVO via tic

TECOEOK TIPWTEC EOWTIIOEK:,

ATOMIKH EPIrAzIA 3

> Zxediaoe tnv KateLBuvoN OTNV OTIoIO KIVOUVTAI TO NAEKTPOVIA OTO KUKAWUA, dNAadn 1n

QOpPG TOU PELPATOC GUPPWVO PE TO HOVTEAO TOU AOYIGHIKOU.

OMAAIKH APAXTHPIOTHTA 4
> ZOVOKAVETE TO TIPONYOUHPEVO KUKAWHO OAAG SIOAEETE PTTATOpPia 12V.
e TlaTAOCTE TO TIPWTO EIKOVISIO TIAVW APICTEPA YIa VO KABApIoeTE TOV TIAYKO £PYATIAC.
e AIOAEETE 12V KAvovTag Oe&i KAIK OTNV JTtatapia.
* Epyoaoteite 6w TIPONYOLHUEVWC VIO VO KOTOOKEUVAOETE TO KUKAWUA.
> >udnTroTEe OTNV OPAda 0O YIo TN QWTOROAIO TNG AGUTIOC KOl OTTOVINOTE OTIC OKOAOUBECQ
EPWTNTEIC;
6) [Mol0 AauTIAKI PWTOPROAEL TIEPIOTOTEPO;
a) AUTO TIou €ival CUVOEDEUEVO HE PTTaTapia 6V;
) Auto Tou gival cuvdedEPEVO PE pTTatapia 12V,

AIKQIOAOYIOTE TNV aTIAVINGT COC.

>  AvaKOIVWOOTE OTNV TA&N TIG amtOYEIg oaC.
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SYZHTHZH ZTHN TA=H - ZYMIEPAZMA

7) T eival TO NAEKTPIKO PeLQ;

8) Tlolog gival 0 poAOg TNG PTTOTAPIOG OTO KUKAWUQ;

9) Tlolog givail 0 POAOC TWV KOAWDIWV OTO KUKAWUQ;

10) MMoiog €ival 0 POAOC TNG AQUTIOC OTO KUKAWMQ;

11) Mola gival n @opd ToL PEVPOTOC OTO KUKAWUQ;
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2n AIAAKTIKH ENOTHTA

KukAwpuota pe 000 AAUTIEG — ZUVOECH OE OEIPA

Odnyieg yia 10/n ddokalo/a

DA e)'(e]l

Ol paBNTEC Kalt o1 JaBnTPIECS:

\Y)

L))

Na KOTOOKELACOULUV EIKOVIKA He Tn Porfsia tou Aoylopikod M.A.O.H.M.A. &va
NAEKTPIKO KUKAWHO PE V0 AAUTIEC CUVOEDEPEVEC OE CEIPA Kal Wia prtatapia.

Na g€nyrjoouv Tov TpOTIO AEITOLPYIOC EVOC SIOKOTITN.

Na oxedldoouv €va NAEKTIPIKO KUKAWMO PE dUO AAUTIEC OLVOEDEUEVEC OE CEIPA Kal Jia
pTTaTapian.

Na ocuykpivouv pe tn BorBeia tov AoylopikoU Circuit Construction Kit Il éva amAo
NAEKTPIKO KUKAWHA HE Mio AGUTIO KOl Jia pTtatapion Ki éva NAEKTPIKO KOKAWMPA PE dUO0
AQUTIEC OUVOEDEPEVEG OE OEIPA KAl Hia PTTaTapio wg TTPog TN @WTOROAIN TwV AQUTIWV Kal
W TIPOG TNV TOXVTNTA TWV NAEKTPOVIWV OTO KUKAWUA.

Na tpotomoijcouv tn AavBacpévn Toug 1I06a OTI TO PEUMO «KOTAVOAWVETAI» KOl Of
dlatnpeital N TocoTNTA Tou, JIATIICTWVYOVTIAC OTI TO PEVHA TIOPOUEVEI GTOBEPO OE OAO TO
MKOC TOU KUKAWHATOG.

Na d1oKpivouv €va NAEKTPIKO KUKAWMHA O KAEIOTO KOl avoIxXTo.

AlGPKEIA: 2 JIOOKTIKEC WPEC
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2° DYNANO EPIAZIAZ

KuKAwpota pe d00 AAUTIEG — ZUVOECN aE OEIpA

OVOMUOTETIWVUO: 2 XOA€gio:

TA&EN: Opada: Huegpopunvia: , / /

MNa v evomta aut] Ba €PyOcTEite OTOUC UTIOAOYIOTEC HE TO  AOYIOMIKO

M.A.©.H.M.A..

Mo va BEgete o€ AEITOLPYIO TOV UTTOAOYIGTH) TIOTHOTE TO KOLUTTI Evapéng

EvepyoTtoiNoTe TO TIPOYPAPPA ¢ €ENG:
e TomoPetrote T0 O&iKTN TOUL TIOVIIKIOU COTO €lkovidlo M.A.©.H.M.A. otV emipdavela
EPYOOIAC KAl KAVTE SITIAO KAIK [E TO OPICTEPO TIANKIPO.
e ToTOBeTACTE TO JEIKTN TOL TIOVTIKIOU OTNV TIOPTA TOU OXOAEIOL KOl KAVTE KAIK PE TO
apIoTEPO TIANKTPO.
e EmAééte EPFTAZTHPIO HAEKTPIZMOY —i KukA®pota pe Adutey — Avo Adutel og

OEIpa Kal aia urratapion.

ATOMIKH EPTAZIA 1
NMPOBAEWH
> Av oUVOECOULUE dVO AAUTIEG TN Mia SITIAG OTNV AAAN Kal Pio YTtatapio ta 800 AaUTIaKIa Ba

PWTOBOAOLV TO id10 N OXI; AIKAIOAOYNOE TNV ATAvVINCT] Gou.

OMAAIKH APASXTHPIOTHTA 1

Kavte éva KOUKAWPO PE OU0 AQUTIEG TN Mia SITTAQ 0TV GAAN Kal Jia pyrtatapia
e AloAéETE BV KAvoVTaG Oe&i KAIK OTNV UTtatapia.
e Epyagteite 0w oV TTPONYOUHEVI EVOTNTA YIO VO KATOOKEVAOETE TO KUKAWHA.
e 'OT0OV TEAEIWOETE, ETIIAEETE TO €IKOVIOIO 'EAET/OE.

e ETUAEETE KAEIGIPO TOL BIOKOTITN KAVOVTAC OEET KAIK TTAVW G aUTOV.
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1) T mopatnpeite;

2) Tativopilete o011 cupPaivel aUTO;

OMAAIKH APAXTHPIOTHTA 2

e Acite MWO¢ OULPPOAIleTOl TO KUKAWMPO ETUAEYOVTIOC TO  EIKOVIOIO  SUMPBOAICHOC
KukAwpartoc,

e ETUAEETE TO €IKOVIdIO MOVTEAO KOl SIOAEETE AUTO TIOU TAIPIALEL.

> AQ@OU KAEIOETE TO JIOKOTITN, TIOPATNPNOTE T0 KUKAWHA, culNTrOTE GTNV OPAdAa Cag Kal
OTIOVTAOTE OTIC TIOPOKATW EPWTNCEIC;

3) a) O1 600 AAGPTIEC PWTOROAOULV TO (d10;

B) H pia Aduma pwTOBOAEl TIEPICCOTEPO Kl N AAAN AlyOTEPO;

AIKQI0AOYOTE TNV OTTAVINCN CaC.

4) 'Otav 10 pevpa TIEPATEl amo TN AduTa 1, n Aduta 2 6a deXTEI:
0) TIEPICOOTEPO PEVUQ;

B) Atyotepo pevpa;

y) TO idl10 pevuQ;

AIKQIOAOYNOTE TNV ATIAVINGT| 0aC.

5) '‘Otav 10 pevpa TIEPATEl OTIO TIC dVO AQUTIEC, PETA Ba ETIICTPEPEL OTNV UTIATApPIa:
Q) TIEPICOOTEPO PELUQ;

B) Atyotepo pelpa;

y) T0 id10 pevyaq;

AIKQIOAOYNOTE TNV ATIAVINGT OaC.

OMAAIKH APAZTHPIOTHTAS

> Avoiéte 10 dl0KOTTIN. TI TTOPATNPEITE;

> KAegioTe 10 S10KOTITN. TI TTOPOATNPEITE;
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ATOMIKH EPIAZIA 2

>  ZIx€0100€ TO KUKAWMA TIOU KOTOOKELAOATE.

OMAAIKH APASXTHPIOTHTA 4
Me tn BorBeia tov Aoyicpikov Circuit Construction Kit I11:
> KAvte €va KOKAWHO HPE PO AQUTIO KAl Pia uTTatopia Kl €éva KOKAWPA PJE O00 AGMTIEC
OUVOEdEPEVEG TN Mia SIMAa otnv GAAN Kol pia pratapia oty idla  em@avela
gpyaoiac.
Ma 1o okomod auto:
e MAnktpoAoynote t dlievBuvaon:
http://phet.colorado.edu/web-pages/simulations-base.html
KOl TIOTHOTE enter.
e EmmAé€te v eikova pe titho Circuit Construction Kit.
e KataoKeudoTe T0 KUKAWUO OEPVOVTOG KADE OTOIXEIO OTNV ETTIPAVEIN EPYATIOC.
e Mropeite va ofrjocte éva OTOIXEIO KAVOVTOC Oe&i KAIK KI ETIIAEYOVTIOCG TNV EVIOAN
Remove.
e Mrtopeite va ammoouvdécete OUO OTOIXEIO KAvOvTOG O€e&i KAIK KI ETIAEYOVTIOG TNV
€VTOAN Split Junction.
e Mrtopeite va KaBAPIOCETE TNV ETIPAVEIN €Pyaciag TOTwVIAG To TIANKIpo Clear Kai
META TO TIAAKTIPO Yes,

7) ZUYKPIVETE T OU0 KUKAWHOTA W TIPOG TN @WTOROAIN TwV AQUTIWV. T TIAPATNPEITE;

8) ZUYKpPIVeTE T 0U0 KUKAWMOTO WE TIPOE TNV TaXUTNTA TV NAEKTPOVIWV. TI TTAPATNPEITE;
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http://phet.colorado.edu/web-pages/simulations-base.html

9) Zudntote otV opAda Cag Kal aTtaviioTe TI 6o cuvERaive oTnv TaXLTNTA Kivnong twv

NAEKTPOVIWV av cLVOEOTAV Kal Hio TPITN AAUTIO SITTAC OTIG AAAEG dUO.

OMAAIKH APASXTHPIOTHTAS

Me tn BonBsia tov AoylopikoU Circuit Construction Kit Il1:

> KAVIE éva KUKAWMO HE TPEIG AAPTIEG OLVOEDEPEVEG TN Mia dITIAO OTNV GAAN KAl pia
MTTIOTOPIO OTNV ETIIPAVEIN £PYATiag TTOU 1O OOUVAEVETE.

10) Timmopatnpeite 60ov apopd otV TaXLTNTA KivNoNg TWV NAEKTPOVIWV;

ZYMIMEPAZMA

‘Oc0 1O TIOAAEG AAUTIEC OULVOELOVTAl OEF , TOOO TIIO

Kivoovtal Ta OT0 KUKAWMO, dnAadn yivetral Ttio n
TOU

JUPTIANPWOTE TO CUUTIEPACHA XPNOIUOTIOIWVTOG TIG AEEEIC;

MIKPT], OEIpd, PEVPOTOC, NAEKTPOVIA, Opyd, EViaon

SYZHTHZH ZTHN TA=H - ZYMIEPAZMA

10) Mw¢ ovopdadetal 0 TPOTIOg OUVAECNG dVO AOUTIWV GUVOEDEUEVWV N Pid SITIAC OTNV GAAN;

11) O1 000 AduTeg dEXOVTAL TO id10 PELUQ;

12) Otav 10 pevpa TIEPACEl OO TIG OVO AQUTIEG, META Ba ETIOTPEQPEL OTnVv JTtoTApia

TIEPICCOTEPO, AlYOTEPO 1] TO (d10; AIKAIOAOYNOTE TNV ATTAVINGI] 0OC.

13) TMOTE Eva NAEKTIPIKO KUKAWMA €ival avoIxTo;

14) TOTE £va NAEKIPIKO KUKAWMA €ival KAEIOTO;
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3n AIAAKTIKH ENOTHTA

KuKAwpata pge 800 AAUTIEG — MapAAANAN oLvdean

Odnyieq yia 10/n ddokaio/a

Z10XO0I1

Ol poONTEQ Kal Ol PaBNTPIES:

\Y)

N KATaoKELACOLV EIKOVIKA HE TN BorBgia Tou Aoylouikob M.A.O.H.M.A. éva KOKAwUO
ME OUO AAPTIEC CLVOEDEPEVEC TIOPAAANAO KA Hia pTtoTapia.

Na altioAoyrioouv TI CUPBAIVEL PE TN @WTOROAIO TWV AQUTIWV KOI E TO NAEKTIPIKO PELUA
0€ KUKAWMATA TTOPAAANANG OUVOECC AQUTIWV.

Na oxedldoouv &va NAEKTIPIKO KUKAWHO HE TPEIG AAUTIEC OUVOEDEUEVEC TIOPAAANAC KO
pia pTtoTapia.

Na Tteplypa@ouv Kol va aTIEIKOVICOUV TI CUUBAIVEL OTN POr] NAEKTPOVIWV € Eva KUKAWUO
OTav cLVOEBOLV TPEIG AGUTIEG TTOPAAANAQL.

Na ouykpivouv pe 1n PBorBeia tou Aoyiouikol Circuit Construction Kit Il éva amAd
NAEKTPIKO KUKAWMPO HE Mior AGUTIO KOl pio prtotapia, €éva KOKAWUO PE U0 AGUTIEG
OUVOEDEPEVEC TIOPAAANAQ KOI Hia  pTtatopia Ki €va KOKAWHUO  HPE  TPEIC AQUTIEQ
OUVOEDEPEVEG TIAPOAANAA KOl Mion pTtotapia w¢ Tpog T @WTOROAIN TwV AJUTIOV KAl WG

TIPOG TNV TaXUTNTO TWV NAEKTPOVIWV OTO KUKAWWA.

AlGPKEIA: 2 JIOOKTIKEG WPEC
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3° DYNANO EPIAZIAZ

KUKAWMATA PE dU0 AAUTIEG — MApPAAANAN cOVdeon

OVOUATETIWVUO: 2 XOAegio:

Taén: ouada: Hpuepopunvia: , / /

MNa v evotnta autl 60 €PYOOTEITE OTOUC UTIOAOYIOTEC HE TO  AOYIOMIKO

M.A.©0.H.M.A..

Ma va BEoeTe 0 AsITOLPYIO TOV LTTOAOYIOTI] TIOTHOTE TO KOLUTTI EvapOono

EvepyoTtoiote 10 TIpOypaPpa we €ENG:
e TomoBetr)ote TO OEiKTN TOL TIOVIIKIOL OTO €1KOViIdIo M.A.©.HM.A. otnv €mIpaveia
epyaciag Kal KAVTE SITTAG KAIK LIE TO apIOTEPO TTANKIPO.
e TomoBetoTte TO EIKIN TOUL TIOVTIKIOU CTNV TIOPTA TOU OXOAEIOL KOl KAVTE KAIK HE TO
apIoTEPO TIARKTPO.
e EmAé€te EPFTAZTHPIO HAEKTPIZMOY — KUKAWU,0T0 pe AAUTIEG — ADO AAP,TIEC

TIOPAAANAEG KOl IXI0 PTTATOOIQ.

ATOMIKH EPTAZIA 1

MPOBAEWH

> Av ouvdéooupe d00 Aduteg TN Mia
TIOPAAANAQ PE TNV GAAN KAl PIO PTtatapia,
onAadr] OTW¢ @aiveTal oTo OXNuaA, Ta Lo
Aautidkio 8o @wtoBoAolv To idlo 1 OXL;

AIKAIOAOYNOE TNV ATIAVINGI] COou.

OMAAIKH APAZTHPIOTHTA 1
> Kavte éva KOKAWPO PE U0 AAUTIEC CUVOEDEPEVEG TN MO TTAPAAANAQ PE TNV GAAN.

2UVOECTE Kal Jia yrtatapia e tov idlo TpoTio.
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e AIOAEETE BV KAvovtag Oe€i KAIK oTnV Jrtatapia.

e Epyaoteite 0TIw GTNV TTPONYOUPEVN EVOTNTA YIA VO KATOOKEVATETE TO KUKAWMA.
e ZUVOEOTE TO OIOKOTITN SITIAC 0T Mia AauTta, dnAadn o€ oeIpd PE QUTAV.

e O1aV TEAEIWOETE, ETUAEETE TO EIKOVIDIO EAEYXOC,

e ETUAEETE KAEIOIUO TOU SIOKOTITN KAVOVTOC Oe&i KAIK TIOVW G’ QUTOV.

1) T mopatnpeits;

OMAAIKH APASXTHPIOTHTA 2

e Acite TOC OULPPOAIZETAI TO KUKAWMHO ETUAEYOVIOC TO EIKOVIOIO  ZUUPBOAICUOC
KukAwpatog,

e EmAéEte 10 €1KOViIdIO MOVTENO Kol SIOAEETE AUTO TIOL TAIPIALEL.

> A@OU KAeioeTe TOUC OIOKOTITEC. TIOPATNPNOTE TO KUKAWMPA, oL{NTNOTE OTNV OPAdA OOG
KOl OTIOVINOTE OTIC TIAPOKATW EPWINOEIC:

2) O1 300 AAUTIEC PWTOBOAOVV:

Q) 1O id10;

B) n Aautta | @WTOPROAEI TIEPICTOTEPO OTIO TN AAUTIO 2;

Y) N AduTta 1| @WTOROAEI AtlyOTEPO OTIO TN AdTIA 2;

AIKOIOAOYFOTE TNV ATTAVINGT OOC.

3) O1 300 AAuTIEC dEXOVTAL:

a) 1O idlo0 peLQ;

B) H Aautta 1 d€xeTan TIEPICCOTEPO PELHA KAl N AGUTIO 2 AlyOTEPO;
y) H Adutta 1 d€XETal AlyOTEPO PELUA KAl N AQUTIO 2 TIEPICCOTEPO;

AIKOIOAOYFOTE TNV ATIAVINGI OOC.

4) ‘Otav 10 pevpa TIEPATEL aTIO TIG dUO AAUTIEC, META Ba ETUICTPEPEL OTNV HTTATOpIA:
Q) TIEPICCOTEPO PELNQ;

B) Alyotepo peLuQ;

y) 10 id10 pevpQ;

AIKOIOAOYNOTE TNV ATIAVINGT CaC.
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5) Avoi&te 10 dilokoTIn 1. T1 TTAPATNPEITE OTN POI TWV NAEKTPOVIWV;

6) KAegiote 10 dlokoTTn 1. T1 TTOPOATNPEITE TN PON TWV NAEKTPOVIWV;

7) T Ba ocupPei av TOTTOBETCOLUE KAl LA TPITN AGUTIA TIOPAAANAQ; AIKAIOAOYNOTE TNV

QTIAvVINGH oag.*

ATOMIKH EPIAZIA 2

> >xediaoe €&va KUKAWMO PE TPEIC AAUTIEC OULVOEDEUEVEG TIOPAAANAQ. [MpooTiddnoe va

QTIEIKOVIOEIC TN PO TwV NAEKIPOVIWV OTO0 KUOKAWPO ME BAcn 1O HOVIEAO TIOU

TIOPOTAPNOEC.

OMAAIKH APAZTHPIOTHTA 3

Me tn BonBeia tov AoyiouikoU Circuit Construction Kit 111:

> Kavte éva KOKAWPO PE Mio AGUTIa KAl pio pyrtatapia, Eva KOKAWHA JE dV0 AAUTIEG

OUVOEDEPEVEC TN MO TTAPAAANAQ PE TNV AAAN KAl Mia pTtatopia Ki €va KOKAWUO JE

TPEIG AAUTIEC CUVOEDEUEVEC TN Mia TIOPAAANAA PE TNV GAAN KOl Hia pttoatapia otnv

idla eTu@avela epyaaciag. MNa To oKoTo auTo:

KAgioTte OAa Ta gvepyoTIOINUEVA TTOPABLPA TTATWVTAG TO [X].

Kdavte dITTAO KAIK OTO €IKOVIdI0 Internet Explorer otnv emigpavela epyaaciog.
MAnktpoAoynote 1 dievBuvon:
http://phet.colorado.edu/web-pages/simulations-base.html

KOl TIaTroTe enter.

EmuA&gte TNV eikOva pe titho Circuit Construction Kit.

KOTaoKeuAoTe T0 KUKAWHO GEPVOVTACG KABE OTOIXEIO OTNV ETIIPAVEID EPYATIaC.
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e Mrmopeite va ofnoete éva oToIXeio KAvovtag Oe&i KAIK Kl ETUAEYOVTOC TNV EVIOAN
Remove.
e MrTTOpEITE VO ATIOCUVOECETE OVO OTOIXEIO KAVOVTOG Ol KAIK Kl €TUAEyOVIOG TNV
evioAn Split Junction.
e Mropeite va KoBopioete TNV €TIPAVEID gpyaciog TTatwvIag To TIANKIpo Clear kai
META TO TIARKTPO Yes.
8) ZUYKpPIVETE Ta TPIO KUKAWPOTO ¢ TIPOC TNV TaXUTNTO TWV NAEKTIPOVIWV KOVIA GTOU(

TIOAOUG TNG MTIOTOPIOG KOl TIPIV OTI0 TIC OIOKAOOWOEIC KOl CUUTIANPWOTE TOV TTOPOKATW

TTivoKa:
H taxomnta twv H taxutnta twv H taxotnta twv
NAEKTPOVIWV gival NAEKTPOVIWV gival NAEKTPOVIwV gival
MIKpN. MEYOAN. TIOAO JEYOA.

KOKAwua pe pia

AduTta

KOKAwpa pe d0o

AQUTIEG OUVOEDEUEVEQ

TIOPAAANAQ

KOKAwPO PE TPEIQ

AQUTIEG OLVOEDEUEVEG

TIOPAAANAQ

SZYMIMEPAZMA

‘Oco TmIo TOAAEC AAUTIEC CLVOLovVTAl , TOCO TIO

Kivouvtal T , OnAadn yivetal 1o n

TOU __ KOVTO OTOUL( NG PTaTapiag Kal

OTT0 TIC OIOKAODWOEIC.

ZUUTIANPWOTE TO CUUTIEPACHO XPNOIHMOTIOIVTAC TIG AEEEIC:

MEYAAN, TTOPAAANAQ, TIPIV, PEVPATOC, NAEKTPOVIA, YPIYopa, EVIOCT], TTOAOUG
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>YZHTHXH >THN TA=H - ZYMIMNEPAZMA
9) Mw¢ ovopddletal 0 TPOTIOC CVVOEONG dVO AOUTIWV GUVOEDEUEVEG N Hia TIAPAAANAG PE TNV

GAAN;

10) TiovpPBaivel Y TO NAEKTPIKO PEVHPA KOVTA OTOUG TIOAOUG NG PTIOTOPIag Kal TIPIV Ao TIG
OIOKAODWOCEIG, OTaV oLVOEBOUV dU0 AAMUTIEC TIAPAAANAQ OE OXECN ME TO OTIAG NAEKTIPIKO

KOKAWHO PE Pio AduTIO KOl pia yrtatapia;

11) T ovuPaivel e TO NAEKTPIKO PEVUO KOVTA OTOLG TIOAOUG TNC PTIATAPIOG KOl TIPIV Ao TIQ

OIOKAOBWOEIG, OTAV GUVIEDEI KAl PIa TPITN AGUTIO TIOPAAANAQ;
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4n AIAAKTIKH ENOTHTA

Ol NAEKTPIKEC OIKIOKECG CUOKEVEQ

Odnyieq yia 10/n ddokaio/a

>10XO0I

O1 pabnTEQ Kal Ol PadnTpIEC:

S NaO MPETAPEPOULV TN YVWON TIOU OTIEKTNOOV HE TIC EIKOVIKEG EPYACTNPIOKEC OOKNOEIC
(Tteipapata) o€ KATAOTACEIG NG KaBnuepivrg {wr¢ ouaXeTi(ovtag ToV TPOTIO CUVOEDNG
KOl AEITOLPYIAC TWV NAEKIPIKWY OIKIOKWY CUCKEUVWV MPE TOV TPOTIO OUVOECN(G Kal
Agrtoupyiag U0 AQUTIWV € TTOPAAANAN cLVdEaT.

1S Na oxnuatiocouv avamapaoTAcElg yia T GUVOEC TWV NAEKTPIKWY OIKIOKWY GUCKEVWV.

N Na €€nynoouv ylaTi Ol NAEKTPIKEG TUOKEVEC TLUVOEOVTAI TIAPAAANAC Kol OXl O€ OEIpd OTO
XWPO TOL CTUTIOV.

~ Na Teplypa@ouv 1o poAo TG TIpidag Kot T1 UTTAPXE TIIow OTT’ AUTHV PECO OTOV TOIXO.

1S Na oxedldoouv TNV TIOPAAANAN CUVOECT] TPIWV NAEKTIPIKWV OIKIOKWY CUCKELWVY, OTAV

AgITOLPYOULV TAUTOXPOVA GTO CTIITI.

AlapKela: 2 dIdAKTIKECG WPEC
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4n AIAAKTIKH ENOTHTA

Ol NAEKTPIKEC OIKIOKEC TUOKEVEQ

OVOUATETIWVUO: 2 XOAegio:

Taén: Opuada: Huepopnvia: , / /

ATOMIKH EPTAZIA 1

MPOBAEWH

> & &va TIOAUTIPI{O €ival OUVOEDEPEVEC OU0 NAEKTIPIKEC OIKIOKEC CUOKEVEC: TO NAEKTPIKO
oidepo Kal N NAEGpACN.

1) MmtopoUv va Asitoupyolv padi; NAI OXI

2) Av 0TTOGUVOECGOUPE TN pia, AEITOUVPYEI N AAAN; NAI OXI

3) MaTi yivetal auto;

OMAAIKH APAXTHPIOTHTA 1

> e g&va TOAUTIPIO €ival CUVOEDEPEVEG U0 NAEKTPIKEC OIKIOKEG CUOKEVLEC: TO NAEKTIPIKO
oidepo Kal n TNAsdpaaon.

> >udnTtroTE oV OuAada CO¢ KAl OTTOVINOTE OTIC EPWTNOEIC:

4)  Av oPriow 10 NAEKTPIKO oidepo, T B aLYPEl Pe TNV TNAEOPOON;

5) Av oBnow TNV tTNAEGpACT], Tt 60 CUPPEL PHE TO NAEKTPIKO CideEPO;

6) lMolo €idog ouvdeang Ba TIPOTIMOVCATE YA TIG NAEKTPIKEG OIKIOKEG OUOKEVEC;

AIKQIOAOYOTE TNV ATIAVINGT] 0aC.

7) Ti 6a ocupPei av ouvdéow Kal WA TPITN GUCKELN OTO idlo TTOAUTIPI(O KOl TN Béow o€

AEITOLPYIQ;

> AvaKOIVOOTE OTnV TAé¢n TI¢ anmoyelg oag,.

109
Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 01:30:55 EEST - 18.222.21.46



OMAAIKH APAXTHPIOTHTA 2

Avadntnon €IKOvVacg oto AlAdIKTUO yIa TNV NAEKTPIKI OIKIOKI EYKATACTOON

e Kdavte AITTAO KAIK GTO €IKOVIdI0 Internet Explorer otnv emigadveia epyaaiag.

e TAnKtpoAoyriote n dlevBuvon:

http://hyperphvsics.phv-astr.gsu.edU/hbase/electric/hsehld.html#cl

KOl TIOTroTe enter. v

12D volts rms
60 Hz is the
U.S. Standard

y

hot #1 goes nggative
with respect to
ground while hot it2
goes positive. This
"out of phase"”
arrangement makes
possible either 120v
or 240v circuits.

Separate "circuits"

individual fuses or
circuit Breakers.

THIVOKOG E AO@PAAEIEG

0806vn Ba deite TNV TTAPOKATW EIKOVA:

Household Wiring

Three wires to house: two .high voltage or "hot' wires
and a “rseutra!" return wire which is
tied to ground at multiple locations.

neutral tie (See code

. . One circuit can
biock variations!

- supply a "hot*
; wire to severai
| circuits in

Main .
Break parallel. Their
neutrals are
3d to the
autral tie

Jock. The ground

lire is a separate
rpath to the neutral
bsock which is
grounded.

wit

Tiow amo tnv Tpida

> Me Bdon v eikova oculNTrioTe GTNV OPAdA CAC KAl ATIAVTHOTE OTIC EPWTNOEIC!

8) T1 poAo Ttaidel pia TIpia oTov TOiXO;

9) Ti1 uTIApXEl THiow armo TNV TPIla;

>  AVOKOIVQOTE OTNV TA&N TIC ATIOYEIC GOC.
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Mopatnpriote ToV TPOTIO GUVAECNCG TWV KOAWDIWV Tiow armo TI¢ TIpile¢ Kal oulNTAOTE JE
TO OACKOAO 1 TN dACKAAA 0O YA TIC JIAOPOMPEC TWV KOAWDIWY Tiow amod TI¢ TIPIeg HEXPL

TOV TTivaKOa.

OMAAIKH APASXTHPIOTHTA 3
> ZxedIAOTE TOV TPOTIO CUVOEONC TWV KOAWDIWV Tiow amo TI¢ Tipideg Pe Baon TNV €IKOVA

Tou Bprkate oTo Aladiktuo.

10) Me TT010V TPOTIO GUVOEOVTOI Ol NAEKTPIKEC CUOKEVEC OTO OTIITI PO

OMAAIKH APAZXTHPIOTHTA 4

> Me Bdon tnv TTapAAANAN oLVOEC TPIWV ACUTICV TIOU JId0XONKATE GTNV TIPONyoUHEVN
EVOTNTA, OXESIACTE TOV TPOTIO CUVAEDNC TNG TNAEOPACNC, TOL NAEKTPIKOU GIdEPOL KAl TNG
NAEKTPIKNG OKOUTIOE, WOTE VO AEITOUPYOUV TAUTOXPOVA HE BAan TNV €IKOVa TIou BprKaTe

010 AI0dIKTUO. OEWPNOTE OTI AUTEC Ol CUCKEVEC Eival GUVOEDENEVEG OTO D10 TTOAUTIPILO.
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OMAAIKH APAZXTHPIOTHTA 5
N Kavte eva oxnua yia va deiete:

a) TO TIWC CUVOEETAL PIOl NAEKTPIKF) OUCKEL TIou Baloupe atnv Tipila.

B) TO W oLVAEOVTAl dUO NAEKTIPIKEG CUOKEVEC TIOU BAdoupe ag d00 SIAPOPETIKEG TIPILEC OTO

XWPO TOL CTUTIOV.

SYZHTHZH ZTHN TA=H - ZYMIEPAZMA

11) Nw¢ ovopadetal 0 TPOTIOC PE TOV OTI0I0 CUVAEOVTAL TA PWTA KOl Ol NAEKTPIKEG CUOKEVEC

OTO OTIITl pag;

12) TaTi o1 OIKIOKEG NAEKTPIKEC CUOKEVEG CUVOEOVTAI JE AUTOV TOV TPOTIO KAl OXl PE TOV

AANOV;

13) Tiumapxel miow amo v mpida;

112
Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 01:30:55 EEST - 18.222.21.46



5n AIAAKTIKH ENOTHTA

Aoc@AAElO

Odnyieg yia to/n dackaAo/a

bR (e)(e]l

O1 yoBnNTEC KAl O1 HaBNATPIEC:

"S

1S

Na ek@paoouv eAeVBePA TIC ATIOYEIC TOLC YIA TO Tl €ival N ACEAAEIA KOl TIOI0G €ival 0
POAOC TNC.

Na dei€ouv g 010 ONUEI0 EVOC KUKAWUOTOC HME TPEIC AAUTIEC CUVOEDEUEVEC TIAPAAANAQ
KOl pio prtatapio TIPETIEL VO TOTTOBETN Ol pia ao@AAEla.

Na aITIoAOyrjoouV YIOTi NN ACQAAEI0 TOTTOBETEITAI OTO TUYKEKPIPEVO ONEIO.

Na Tieplypda@ouv 10 POAO TNG YEVIKNG OATQPAAEING OTO EUPUTEPO KUKAWMOA TNG NAEKTPIKIG
OIKIOKIG EyKOTAOTOONC.

Na avo@Epouv 1O OnUEio OTO OTIOI0 TIPETIEL VO TOTTOOETEITAl N YEVIKI] ACQAAEIN GTO
€VPUTEPO KUKAWMO TNG NAEKTPIKIG OIKIOKNC EYKATACTOGCTG KOl VO TO QITIOAOYHGOULV.

Na ava@Epouy € TIola TIEPITITWAOT «KAIYETAI» N YEVIKI] 0CQAAEIN OTO OTIITL.

Na ava@Epouv dlIa@opoug KIvOUVOUC OTI0 TO NAEKTPIKO PEVUA.

Na ava@épouv Ti TIPETIEL VO OTIOPEVYOUV YIO VO TIPOCTATELOUV TN (WK TOUC OO TOUG

KIVOUVOULC TOU NAEKTPIKOU PEVHATOC.

Alapkela: 1 dIOAKTIKI wpa
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5N AIAAKTIKH ENOTHTA

Aoc@AaAela
OVOUOTETIWVULMO: 2 XOAegio:
TAaEn: Ouada: Huegpopunvia: , / /
ATOMIKH EPTAZIA L
1) 'Ex&1¢ aKoUOEl TIOTE TN AEEN OOQPAAEIQ; NAI OXI

2) Tivoupicelg ot gival N ao@AAElq;

3) T poio Tailel;

4) T onNUAivel N EKQEPOOT «KANKE N OCQAAEIN;

5) Z& 1010 ONMEIO TOU KUKAWPATOC PTTAIVEL KAl YIOTI;

OMAAIKH APAZXTHPIOTHTA 1

> >udNToTE OTNV OPAdA OO¢ KAl OTIAVINOTE OTIC EPWTNTEIC:

6) 'Exoupe eva KUKAWHO PE TPEIG AAUTIEG CUVOEDEUEVEC TIOPAAANAC KOl Hia YTtatapia. € 1olo

ONUEIO TOLU KUKAWPATOCG TIPETIEl VO TOTIOOETNOEl PO ao@AAEIN; AIKAIOAOYNOTE YIOTI ETUAEEATE

QuTO TO gnpeio.

> AVOKOIVWOTE OTNV TA&N TIC aTIOYEIG OOC,.
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OMAAIKH APAXTHPIOTHTA 2
N2V Tiow oeAida oxedIAoTe TPEIC AAUTIEC CUVOEDEPEVEG TIAPAAANAQ KOl Hia prtatopia.

Acgi&te o€ 010 ONUEIO TOV KUKAWMOTOG TIPETIEL VO TOTTOBETNOEL Pl ao@AAELD.

OMAAIKH APAZTHPIOTHTA 3

> >udnTtoTe OTNV OPAdA O0¢ KAl OTIAVTINOTE OTIC EPWTNACEIG:

7) Tu poAo Ttaidel n YEVIKI] OCE@AAEID OTO €LPUTEPO KUKAWMPA TNG NAEKTIPIKNACG OIKIOKNAC

gyKaTAOoTAGONG;

8) & TOI0 ONUEI0 TOU KUKAWUOTOCG TNG NAEKTIPIKNG OIKIOKAG EYKOTAOTAONG TIPETIEL VA

TOTTOOETEITAI N YEVIK) OO@AAEIN; AIKAIOAOYNOTE TNV ATIAVINGH COG.

9) & TTOIO TIEPITITWON «KAIYETAI» 1 OCQAAEIN OTO OTIITI;

10) T 1olo Adyo yivetal auto;

> AvVOKOIVWOTE OTNV Tagn TIg aroyelg oac.

SYZHTHZH 2THN TA=H - ZYMIEPAZMA

11) T €ival n aoc@AAEIQ KOl G€ TIOIO TIEPITITWON «KAIYETAI»;

12) T IPETEI VO KAVOUUE OTAV KOTOAABOUME OTI «KANKE» N OCQAAEIN OTO OTIITI JOC;

13) TMw¢ TO NAEKTPIKO PEVPO UTIOPEI VA YIVEL ETTIKIVOLVO Yyia TN {wh] TWV avBpOTIWVY;

14) TiTIpEMEl va OTIOQEVYOULE YIO VA TIPOCTATEVOUE TN (W] Pag amo Toug KivoUVOoU( TOU

NAEKTPIKOU PEVPATOC;
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