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1. EIZXATQI'H

EMLOTNUOVIKOG EYYPOUUATIONOC Bewpeital n LkavotnTa XPHOoNG TNG EMLOTNUOVIKNAG
YVWONC YLO TOV EVIOTILOMO - AVIXVELON EPWTNHATWY KAl TNV €€aywyn CUUTIEPACUATWY OTN
Baon dedopévwyv wote va enEABeL n Katavonon Twv GALVOUEVWY N OTtolal ouvnNyopel otn
AN opbwv amoddcewv yla to puoLkd KOOUO Kot TG dAAYEG TToU yivovTal péoa amo tnv
avBpwrivn dpaoctnplotnta. Iupdwva pe tou¢ Hahn et all 2013, ot §Uo amd TIg mMA€ov
OMOSEKTEC OEWPNOELG TOU ETOTNHUOVIKOU EYYPOUUATIONOU TIOU TIPOEPXOVTAL amd TO
mAaiolo tou Sdtaywviopol PISSA 2006 kal Tig avadopeg TG Auepilkavikng Evwong ywa tnv
Mpoaywyn tn¢ Emotiung (American Association for Advancement of Science 1993, 2009)
ouvteivouv otnv WOEa OTL N BaOIKN KATOVONON TWV EMLOTNOVLKWY EVVOLWV KoL SLaSIKAoLwY
eival anapaitntn otnv kabnuepvn {wn kat anoteAsi tn Baon yia tn dia Bilou eknaidevon. H
amokwoLKoTolNonN TG €VWOoLaG TOU ETMLOTNUOVIKOU EYYPOUUATIONOU OVTLKOTOTTPLlETAL OTNV
LKAVOTNTA TWV TIOATWV Yyl TV £Poppoyn TNG EMOTNUOVIKAC yvwong oto mAaiolo
KaBnuepwV SLadOPETIKWY KOATOOTACEWV.

H onuaocia tou avadsikvietal and tn dekaetia tou 1970 OTAV O EMLOTNHOVIKOC
EVYPOULUATIONOC £YLVE GTOXOG YLl OAOUC TOUG HaBnTEG avedptnta amo TG SUVOTOTNTEC Kol
ta evlladépovta autwv (DeBoer, 1991). Elvol onpavilikd OTL OL EVAUEPWHEVOL TIOALTEC
ovayvwpilouv Kol KOTtavooUVv Ta E€MLOTNUOVIKA Bfpoata mou Bplokouv edapuoyn otnv
KOWWVLKA KaBnuepLvotnTa Kal eivat ev Suvapel dlaxelplotég toug (Royal Society, 1985). 2t
ouyxXpovn Kowwvia Pe TNV aupeon Suvatotnta ARYng tng mAnpodopia eival avaykaia n
LkavotnTa afloAdynong Tou MEPLEXOUEVOU TNG KABWG Kal tng opbng xpriong autng, Tou
OLETIEL TOUG EMIOTNUOVIKA €YYPAUUATOUC TOAlTEG. H katavonon tng €MOTAMNG KoL TNG
TEXVOAOYLOG OUUBAAAEL ONUAVIIKA OTNV TIPOCWTILKN, KOWWVLKH, EMAYYEAUQATIKY Kol
TIOALTLOTIKY) &pdon Tou KoBevog. EMITPEMEL OTOUG TOAITEG VO CUUMETEXOUV EVEPYA OTNh
Slapopdwon twv anodpdcewv o BEpata EMLOTAUNG Kal TeExVoloylag mou ennpedlouv TNV
KaBnuepvotnTa Tou¢. Q¢ €K TOUTOU Elval CNUAVTLKO Vo avoyvwpilouv ol moAiteg to polo
KaL TN oUUPOAR TNG EMOTAUNG OTN Kowwvia aAAd kal w¢ BgpéAo AiBo ¢ texvoloyiag.
(OECD 2013)

H &ldaockaAia kot n pabnon twv PuoKWY EMIOTNUWY OTNV TPWToBAbuLa Kot
Seutepofadula ekmaildeuon CUVOEETAL PE TN YVWON EVVOLWV KAL QPXWV TNG EMLOTAMUNG
KaBw¢ kaL pe tnv avamtuén twv Sopwv mou Bepedwvouv tn Sla PBilou ekmaidevon.

E€untnpetel otn Snuioupyla €VOG CUVEKTIKOU LOTOU yvwong Kol pHeBOdwv pe okomo tn
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S0unon ULaG LKOVAG TIPOCWTILKAG Kal OUAANOYLKNG SpAong o€ €MIOTNUOVIKA Bépata mou
adopolv TNV Kabnuepwvotnta. Z0udpwva pe to Atabepatiko Eviaio MAaiolo Mpoypappdtwy
Inouvdwv twv Quolkwv Emotnuwv n SbaokaAia TOUG OTNV UTMOXPEWTLKN eKTaideuon
TPETEL HETALY TWV GAAWV VOl CUUBAAEL OTNV QTTOKTNON KPLTIKNAC LKAVOTNTOG OTEVAVTL OTLC
TEXVOAOYIKEC KOl ETLOTNUOVIKEG EPOPUOYEC WOTE O UABNTAG WG UEANOVTLKOG TOALTNG va
armodaiveTal yLa TIG BETIKEC ] APVNTIKEG EMUMTWOELS TOUG, KABWC €mMiong Kal VO CUUUETEXEL
OTLC TIPOOTIAOELEC YLOL TNV ETHAUGN KOWWVIKWY TIPORANUATWY aLOMOLWVTAG TIG YVWOELG KOl
6e€LotnTeC ToU €xel amoktrosl. OL otoxoL mou TiBevtal yla TNV ekmaidevon tng GUOLKAG
OTNV UTIOXPEWTLKN ekmaibevon elval:

a) va BonBnBel o pabntr¢ woTe va SLOKPIVEL TNV OVEMAPKELD TWV AMOPEWV TOU yLa
TNV €pUNVELQ TWV GALVOUEVWY,

B) va 0dnynBel otnV olkoSOUNGCN KAl XPrioN EMLOTNUOVIKWY TIPOTUTIWV-€ LOVTEAWV»
TUPOKELUEVOU VO TTEPLYPAYEL, Vo EpUNVEVOEL Kot va TIPoPAEPEL oplopéva GUOLKA Ppatvopeva
kot Stadikaoieg. (AEMMNZ Quokwv Emotnuwy).

Yupudwva pe to MAaioo Mpoypappatog Imouvdwv ol okomol tTng QUOLKNE YeVIKAG Ttaldeiag
oto Eviaio AUkelo elval ol pabntég:

A) No. mpooEYyLOOUV TIOLOTLKA, TTOOOTLKA, KOL TIELPAUATIKA E£VVOLEC KOL VOUOUG TNC GUOLKNAG
TIou Ba TouG EMTPEYPOUV VA KATAVONGOUV TEXVOAOYLIKEG KOTOLOKEUEG Kal pUOLKA patvopeva
NG KABNUEPVOTNTALG.

B) Na acknBouv otnv mapatnpnon, meplypadn/epunveia kot mpoPAedn twv GuUOLKWV
dawopEvwy

I Na kaAAlepynoouv vonTKEG OeflOTNTEG yla TNV  QVTLUETWILON TPORANUATWY
QVAITUGOOVTOG KPLTLKN OKEPN SnULoVPYIKN davtacia Kot LKAVOTNTEG EMLKOLVWVILOG

A) Na avamtu€ouv PAKTIKEG SEELOTNTEG |LE TO XELPLOKO OPYAVWY SLATAEEWV KAL CUCKEU WV

E) Na katavorjoouv ToV KOTAUEPLOUO ToU £€pyou otnVv opladLkh epyacia Kol vo avamtuEouv
TveU A cuvepyaciag kat apolfaiov oeBaocuol

21) Na katavonoouv Ttov Keviplkd polo tng QDuowkng EmotApng otnv avamtuén tng
texvohoyiag n omoia pe mapdAAnAo cefacpd oto mepPAANAOV, €XEL WC CUVETELX TN
BeAtiwon modtntag {wng Twv avbpwnwv

Z) Na eKTLUAOOUV TN CUUPOAN TwV PEYAAWVY ETLOTNUOVWV KOl EGEVUPETWYV OTNV TPOOSO TNG
dUOCLKAG KaL OTNV AVAITTUEN TNG TEXVOAOYLOG TTOU AUTH CUVETIAYETAL

H) Na avtiAndBouv tnv aAAnAemidpacn petafl TG €€€AENC ™G PUOLKAG KoL TWV
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OVTIOTOLXWV KOWWVIKO-OLKOVOULKWY aAAaywv. (M.M.2.0, 2003) OL mapamdvw oKomotl
OUYKAIVOUV LLE TOUC OTOXOUC TOU ETILOTNLOVIKOU EYYPAUUATIOHOU.

ISlaitepo evdladEpov mapouotalel n Stepelivnon Kal n Tautoxpovn Kataypadn te
KaVOTNTAG TwV  eVAAKKWYV TOAMtwv va  Staxelpilovral  {NTAUATA  EMLOTNOVLKOU
EVYPOAUUATIONOU KAl VA TTPOoEYYL{ouV €VVOLEC KOl VOUOUG TNG GUOLKAC TToU avadEpovTal
OTN MNXOVIKN, EVOC TOUEQ TIOU TIAPOUCLALEL TOUG TILo KABOAKOUC VOHOoUC TG duong Kot
neplypadel Ti¢ peBOdoug ToOU xpnolpomolouvTalL amd TN GUOLKA KOl OTn OUVEXELD
epapudlovral otoug umtolounoug topeig, (Gallili, 1995). H duoikr) wg EMOTALN OUUUETEXEL
OTNn TAQLOLWON TOU ETIOTNMOVIKOU EYYPOUUATIOMOU UE OTOLXELQ TTOU CUPBAAAOUV OTNV
LKAVOTNTA YLa TN SLETILOTNLOVLK) TIPOCEYYLOT TOU.

Baokég avalnTtroeLg TNG EPEVVOC OTTOTEAOUV:

A) H 8lepelivnon tng ouoxEtong — aAAnAeéaptnong petafl TnG Katavonong BepeAlwdwv
EVVOLWV TN LNXOVLKNC KAL TOU ETILOTNOVIKOU EYYPAUUATIOUOU TWV EVNAIKWV.

B) H kataypadr otolxeiwv mou adopolv tn Hadntikn enidoon Kal TIC OTACEL TWV TTOALTWV
0TOo MapeAOOV Kal 0 CUVOUOOHOC QUTWV LE TIG CUYXPOVEG ETLEOOELG KAl TO EVOLOPEPOV TOUG
O£ EMIOTNMOVIKA {NTAMATO KHOWE KoL O £VVOLECG KAl VOUOUG TNS GUOLKAG. H avaluon twv
otolxelwv dnuloupyel oCUCYETIOELC yla TNV enMiSpaon Twv deSo0UEVWY TNG LABNTIKNC NAKiaG
(ouvoAkny oxoAlkn emidoon kol emiboon otn ¢uUOLKA) Kal TNG  QUTOAVTIANYNG Tou
QVAMTUGO0UV WG AmoOpPOLA AUTWVY, OTLC UETEMETA OTACELS TOUG YLA TNV EMLOTAKN KOL TLG
emudooelg og Bépata mou tnv adopouv.

N H enidpaon t™¢ katevBuvong omoudwv oTto AUKELO 0TI MEANOVTIKEG €TLOOOELG TWV
TIOATWVY OTOV ETUOTNUOVIKO EYYPOUMOTIONO Kat tn ¢uoikr. H emhoyn katevBuvong
omoudwv amod Toug Hadntég Toug odnyel amo tnv apxn tou Aukeiou, yla €va UeEYAAo Kal
KOOoPLOTIKO XPOVIKO SlaoTnua tNg MabnTkAG Toug NALKIOG, OF OUYKEKPLUEVEG OMASEC
HOBNUATWY Kal onuatodoTel Tov MARPN EVAYKAALOUO TOUG E QUTA KAl TNV TApapEAnon -
anoppwn twv unoloinwy. Zuvdéetal dueoa pe ta evdladEpovia mou avantuooouy, Tn
OTAON TOUG OE OXECON UE TNV EMIOTAUN KABWC KoL UE TN UEAAOVILIKN ETAYYEAUATIK TOUG
evaoyoAnon.

A) H ocuoxétion tng¢ nAKiog He TNV LKAVOTNTA TPOCEYYLONG TWV {NTNUATWY EMLOTNUOVLKOU
EVYPOAUUATIONOU KAl GUGCLKAG.

E) H enidpaon tng Sidpkelag kaBwg kal Tou TUToU ekmaidevong, mou kabopilouv To

eninedo puopPwoNng Kal TNV EMLOTNOVLKI KOl TEXVOAOYLKH KATAPTLON, OTOV EMLOTNLOVLKO
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EVYYPALUATIONO KAL TNV EVVOLOAOYLKI KaTavonaon otn GuoLkn
IT) H cuoyétion tou evlladépovtog mou eKSNAWVOUV OL TIOALITEC yLOl ETILOTNUOVIKA BEpata
LE TNV ETLS00T) TOUG 0 {NTAUATA EMLOTNOVLKOU EYYPOUUATIONOU Kal GUOLKAG.

Itnv €peuva xpnolpomnotndnkav 800 EexwpLoTd epwTnUATOAOYLA yla TN Sdlepelvnon
NG 0XE0NG TWV EVAALKWVY TIOALTWV HUE TN OXOAKN PUOCLKN KAl TNV ETLOTNHUOVIKN YVWaon TG
KaBnuepwvotntag. OL €VWOLEG KAl VOLOL OTO EPWTNUATOAOYLO TNG GUOLKAG AmoTteAOUV Eva
OLLYEC KOUUATL TNG, KOl QIOOKOTOUV OTn SlEpelvnon TNg OXEONG TWV TOAITWV UE €va
QUTOUGCLO TUAUA OXOALKAG GUOCLKAG TOU Xpnollomoleital otn kabnuepwv toug {wn. H
Slepelivnon TOU ETLOTNHOVIKOU EYYPAUUOTIOUOU TWV TIOAITWY OMOTEAECE TO {NTOULEVO O€
TIOAMEG €peuveg. OL €PWTNOELG TIOU  XpnoLomol)dnkav otnv mapovoa €psuva 560nkav
ouxva kal oe S1ebveic pe otoxo tn Slepelivnon TOU EMLOTNHOVIKOU EYYPAUUOTIOHOU TWV

TLOALTWV.

2. OEQPHTIKO ITAAIXIO




2.1 H £&€A1én tn¢ £VvoLag Tov EMLOTUOVIKOU EYYPAUUXTIOUOV

O o6pog science literacy epdaviletal oe €vtunn popdn to 1958 amd tov Paul Hurd otn
dnuooieuon tou pe Titho: Science Literacy: Its Meaning for American Schools, (Laugksch,
2000; DeBoer, 1991; Roberts, 1983). Xpnoiponoteitat otn 6tebvr) BBAloypadia wg science
literacy, scientific literacy eite w¢ Public Understanding of Science and Technology otn
Meyahn Bpetavia, TG meplocotepeg PpopéC xwpig dakpion, (KouAaidng k.a., 2002). Evag
Slaxwplopog petafl Twv evvolwv yivetal amnod tov Rutherford oto Project 2061, 6mou otov
0po scientific literacy avtiotol el TOV €yypaAUUOTIONO Ot KABe TOpéQ OMWG HUOLKEC
ETUOTAMEC, YAWOOO Kal TeEXxVoAoyla evw Ue Tov Opo science literacy amobidel tov
EVYPOUUUATIONO QMOKAELOTIKA OTLG PUOCLKEG EMLOTAUES (duoikn, xnHela, Bloloyia, yewloyia)
(Roberts 2007a). O Maienschein to 1998 xpnolponoinos tov 6po science literacy ywa va
nieplypaP et pLa emidavelakn yvwon tng EMNOTAUNG 1iou dev epBabUvel 0To MEPLEXOUEVO OF
avtiBeon pe tov 6po scientific literacy mou avadépetal o peyohutepn euBabuvon oto
YVWOTIKO TiEpLEXOUEVO TNG emiotnung, (Maienschein et al., 1998). MoAAéC €peuveg oTO
6eUTEPO ULOO TOU TPONYOULEVOU OLWVO TIPOoTIABnoav vo amoKwdLKOMOLoouUV Tov
ETUOTNOVIKO EYYPOAUUATIONO KoL VA KaBoploouV TIC amattioelg Tou. Onwe avadpEpeTal ano
tou¢ Holbrook & Rannikmae to 2009, €xouv nmpotaBei moA\ol oplopol yia tov 6po scientific
literacy amd t0te TMOU Xpnowdomolndnke yla mpwtn ¢opd amo tov Hurd, to 1958 (AAAS,
1989; Bybee, 1997; Graber et al, 2001; Hurd, 1958; Laugksch, 2000; National Science
Education Standards [NSES], 1996; Organisation for Economic Co-operation and
Development [OECD], 2003; 2007). H évvola TOU ETLOTNUOVIKOU EYYPOUUATIOMOU QMo Ta
TEAN TnG Sekaetiag Tou 1950 €xelL emavakwdikonolnBel og tétolo Babuod nou o Laugksch, to
2000 ™ xopaktipoe w¢ acoadr kat diaxutn, (Dillon, 2008). Mia amd TG MPWTEC
TIPOOTIAOELEG yla TNV OPLOBETNON TWV XAPOKTNPLOTIKWY TOU ETMLOTNHOVIKA EYYPAUUATOU
moAitn €ywve toug Pella et al., to 1966, (Laugksch, 2000). Ot teAeutaiol emionuaivouv OTL
ETUOTNMOVIKA EYYPAUUATOC XapaKTNpLlleTol auTodg Tou Katavoel a) Tig aAANAETLOPACELG TNG
ETUOTAMNG UE TNV Kowwvia B) ta otolxeia g NOKNG Tou EAEYXOUV TO ETILOTNLOVLKO £pYO,
y) ™ duon tng emotAUNG &) TG PACIKEG EMIOTNUOVIKEG €vvoleg €) tn Sadopd petaly
ETUOTAMNG Kal TexvoAoylag oT) tnv aAAnAe€dptnon tnNg EMOTAUNG HE TIG AVOPWITLOTIKEG
ETUOTHMEG, LE TA Tpla MpwTa yvwplopata va €xouv tn peyaAutepn Baputnta, (Pella et al.,

1966). O Shen to 1975, Slakpivel TPELG KATNYOPLEC EMLOTNUOVIKOU EYYPAUUATIOMOU TOV
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TIPAKTLKO, TOV ONUOCLO KOL TOV TIOALTIOTIKO. 2TOV TIPOKTIKO TOTMOBETEL TIC amopaitnteg
YVWOELG YLOL TNV QVTLULETWIILON KABNUEPWVWY BEUATWY TIou oXeTi{ovTal e BACLKEG OVAYKEG
TOU oUyXpOoVoU TOALTN OMwG N uyeia, n dtatpodn Kat n otéyacn. O SNUOCLOC ATTOCKOTEL OTN
Snuoupyia MOAITWY e eTiyvwaon TG eMidpaong TwV EMLOTNUOVIKWY BEUATWVY 0T Kowvia
OTIWC AUTA TIou oxetilovtal YE TNV EVEPYELA, TOUCG PUCLKOUG TTIOPOUC, KO TNV UYELQ, LKOVWV
VO OUUUETEXOUV OTN KOWwVLKN StaBouAeuon kat tn AnPn anmoddacewv. O MOATIOTIKOC TEAOC
OXETWETAL PE TNV avayKALOTNTA TNG oUVOEDNG TNE EMLOTAUNG OTO VOU TWV TIOALTWV W¢ &val
amno ta peyaAltepa avBpwrniva enttevypata. (Shen, 1975a, 1975b) TNa toug Van Zee et al.,
0 0pOG avadpEPETAL OTNV KOTAVONoN TNG pUONG TNG EMLOTAUNG, N omola pmopel va Baciletal
oTNV MePLEPYELA, UE Baon tnv kaBnuepwvy avBpwrivn dpactnplotnta, aAAd Kal T yvwon
OXETKA HE TNV EMLOTNHOVIKN Sladikaoia (mapatnpnoelg, dnuloupyio UTOBECEWY UTIO TNV
£€vvoLa TOU HOVTEAOU TTOU VOl ELVOIL GUVETTHC HE TLG TIOPATNPHOELG, XPr1ON TwV UTIOBECEWV yLa
npoPAsPn AAAwV duolkwv dawvopévwy, €EAeyxoG Twv TPoPAEPewv pE Xprion Tou
TELPAUOTOG), TOU €ival amapaitntn yla TNV ofloAdynon TwV QAMOTEAECUATWY KoL TNG
aflomLoTiag HLOC EMOTNUOVLKAG £peuvac, (Van Zee et al., 2012).

O 06pog dpuoN TNG EMOTAUNG cupmepAapBavel Tig peBodoug TIg MapadOoEeLg KOl TLG
KOWWVIKEC OAANAETILOPACEL TNG EMIOTAUNG. Baowkad onpeia tng puong g EMOTAUNG
armoteAolV N GUOH TWV EMLOTNUOVIKWYV OEWPLWY, TWV HOVIEAWY, TWV VOUWV KaBwc Kal ot
OX€0elg peTaty toug, (McComas 2004). Metay auTtwv UMopouv va cupmneplAngBouv n
SlepeuvnTikr) HABNoN, n €PEUVNTIKN TPOOEYylon Kol n avamtuén Selotntwv emiluong
npoBAnuatwy, (Tytler et al., 2001). Ita oUyxpova mAaicla ormoudwv LEow TNG SLOaoKAALOG
oTtolelwv NG puONG TNG EMOTAUNG TPowBouvTaLl SI8AKTLKOL, TadaywyLKOL Kol KOWWVLKO-
TIOALTLOULKOL OTOXOL OMWG N KAtavonon TwV EMLOTNUOVIKWY SeS80UEVWY, N avamtuén tng
KPLTLKNG LKAVOTNTOG N €EOLKELWON UE TOV EMIOTNUOVIKO TPOTO OKEYNG KOL O ETILOTNLOVLKOG
EYYPOUUATIONOG, (Matthews 1994; Bybee 1997; AeBeldkn, 2006; Develaki 2008; AefeAdkn,
2011). H katavonon tn¢ emotnuovikng dtadikaciag meplhappavel tnv mapouvciacn tTwv
EPWTNUATWY KAl TWV UTIOBECEWY, TO OXESLAOUO KATAAANAWY TIEPAUATIKWY SlEpyacLwy yLa
ToV €AeyX0o Twv UTOBECEWY, KAl TNV AVAAUCNH CUUMEPACHATWY Tou emiBefalwvouv i
OVTLKPOUOUV TLG apXLKEG uTtoBEoELG, (Koslowski , 1996; Klahr, 2000).

O Roberts evtomilel Vo otoxoug otn SldaokaAia NG EMOTAUNG, KOl HECA AT AUTOUC
neplypadel 800 OYELG TOU EMIOTNUOVIKOU EYYPOAUUATIONOU, N Hia avadépetal ota

mpoiovta Kot TIG SLadLKaolEG TNG EMOTAKNG KOL TNG TEXVOAOYLAG KOl OXETI(ETAL UE TN YVWON
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EC0WTEPLKWV XOPOKTNPLOTIKWYV TNG EMLOTAUNG OTIWCE VOLLWY, EVVOLWY, KoL BEwplwv KabBwg Kot
Stadkaclwyv Onwe n dnuloupyla UTTOBECEWVY KOl O TIELPAUATIONOC KAl N GAAN oToV TPOTO
TIOU QVTLUETWTTLI{OUV OL TTOAITEC TLC KATAOTACELG UE ETLOTNLOVLKO TIEPLEXOUEVO KAl OXETL(ETAL
HE TO POAO TNG EMOTAUNG O {nTHUaTa mou adopolVv Tn ouyxpovn Kowwvia, (Roberts,
2007b). Ot Norris & Philips, umootnpilouv OTL 0 EMOTNUOVIKOG EYYPOUUATIOUOC
ouumnepAaUBAvVEL T YVWON TOU EMIOTNUOVIKOU TIEPLEXOUEVOU KOL TNV  LKOVOTNTO
Xpnotpomnoinong auvtol otn dlaxeiplon MPOPRANUATIKWY KATACTACEWY, TNV avtiAnyn twv
KWOUVWY Kal TwV WPeANUATWY TNG EMOTAMNG Kal TG Texvoloyiag, tn Suvarotnta
SLAKPLONG TWV EMLOTNUOVLKWY EPWTNHATWY, TNV KATAvOnon tT¢ ¢puong tng EMOTANG KAl TN
oX€0n TNG Ue Tov moAtlopd, (Norris & Philips 2003).

O Gabel avayvwpilel Stadopec popdEC OTOV ETLOTNLLOVLKO EYYPOUUATIOUO:

A) Tn YVWOTIKI, LE YVWON TOU TIEPLEXOUEVOU TWV EVVOLWV TNG ETILOTHMNG.

B) AvtiAnyn tc $vong NG emoTAUNG KABWC Kal tTNG oxéong UETafl €MOTAMNG Kl
texvoloylag.

I Avamtuén ¢ AOYLKAG QLTLOKPATIKNAC OKEYNG KAl Tou cuvalcOnuatikol touéa, (Gabel,
1976).

MNapamAnoleg eivatl ot amawtrioelg mou B€tet o Miller to 1983 ywo TOV EMLOTNHOVLKO
EVYPOAUUATIONO OTN cUYXPOVN Kowwvia. H Katavonon twv Kovovwy Kot Twv HEBOdwv g
ETULOTAUNG (PUON TNG EMOTAKNG) TIPETEL VA CUVOSEVETAL ATTO TN YVWON TWV EMLOTNOVIKWY
OPWV Kal EVVOLWV (YVWwaon ToU TIEPLEXOUEVOU TNG ETUOTAMUNG ) KABWC Kal TNV avtiAnyn tTwy
ETWNTWOEWV TNG EMLOTAMNG KOl TNG TexvoAoyiag otnv kowwvia, (Miller, 1983). Anodidel b¢
OTOV EYYPAUUATO TIOALTN TO €AdxLoTO SuvATO ETIMESO YWWOEWVY yla va avtamnefeABeL oto
POAO TOU KATOVOAWTNA KoL TOU TIOALTN TOU €MITACOEL N ouyxpovn Kowwvia, (Miller, 1989),
Silvovtag £toL Epudaon oTn KaBnUEPLVA XPHON TWV YVWOEWV TIOU €XEL ATIOKOULLOEL.

JUpudwva pe tnv American Association for Advancement of Science (AAAS) n €vvola Tou
ETUOTNMOVIKOU  EYYPOUMATIONOU TepAaBAVEL yvwon HadBnuatikwy, ©GUoLKWY Kol
KOWWVLIKWV ETLOTNMWY KOBWG KAl Katavonon Twv TeXVOAoyLlkwv edpapuoywv. 2to Project
2061, anapaitntn Bswpeital n katavonon kat duvatdtnta opbng xpriong Paclkwy opxwv
NG EMLOTAMUNG KAL TOU ETLOTNOVIKOU TPOTIOU oKEYNG yLa TN Slaxeiplon twv mpofAnudtwy
otn olyxpovn KOWwwVikn mpayuatikotnta, (AAAS, 1989, 1993). Mpokelpévou va SoBel
duvatotnta yla TNV €EUMAOKN HeEYaAUTEpOU aplBpol atépwv otn Slaxeipion NG

ETUOTNMOVLKNG YVWONG KAl Vo ETITEVXOEL N MPOCEYYLON TNG EMOTAMNG KAl TNG TEXVOAoylag
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HE TNV Kowwvia ival Beputtd to SLEAKTIKO TIEPLEXOUEVO VA LELWOEL KoL val LETOOXNMUATLOTEL
KATAGAANAQL wWOTe va  ocupmeplAdBel guputepa INTHUATA ETLOTNUOVIKOU KOl HETA-
gmoTNUOVIKOU evéladépovtog, (AAAS, 2001).

Ta National Science Education Standards to 1996 &leupUvouv TIG QMALTAOEL YLOL TOV
ETUOTNOVIKA EYYPAUUATO TIOALTN KABWC EKTOC TWV MAPATIAVW TEPIAAUPBAVOUV KAl YVWOELS
OO TNV ETLOTNOVLKI £PEUVA OTLC AVOPWTILOTIKEG ETLOTHUEG, KOL TNV ACTPOVOLia. Oswpouv
gMiong amapaitntn tv Kotavonon, tTnv opbn Staxeiplon, tnv enefepyacia Kal TNV KPLTIKNA
OVTLUETWIILON TNG EMIOTNMOVIKNG TAnpodopilag¢ wote ol TOoATe¢ va eival kavol va
ouvelodpépouv og kpiopa Kowwvika {ntnuata, (NRC, 1996). H peAétn tou Organisation for
Economic Co-operation and Development (OECD), yia tnv €psuva PISA meplypddel tov
ETUOTNUOVIKO EYYPOUUATIONO WC TNV KAVOTNTA TWV TIOALTWV VA XPNOLUOTOLOUV ThV
ETUOTNMOVLKI YVWON, va SLOKPLVOUV Ta EPWTAHOTO LE ETMLOTNUOVLKO TIEPLEXOUEVO KAl Vol
€€Ayouv oUUMEPAOUOTO BOOLOMEVO O OTOLXELQ WOTE VO KATAVOOUV Ta GpUOLKA dalvOpEVa
Kol val eTiikoupouvtat otn Angn opbwv anopaccwv yLa 1o GuUCLKO KOGUO KoL TNV avOpwrtivn
enidpaon oe autov, (OECD, 1998). e peAétn tou (Slou opyaviopou to 2007 toviletal n
onuooia TG KATAVONONG TWV EMLOTNHOVIKWY EVVOLWV TIOU Elval amopaitnteg yla tnv
TPOCEYYLoN GALVOUEVWYV KOL AVOYKWV TNG KAONUEPLVAG {WNC KoL TNC UYELNG, TWV EMOTNUWV
NG yNG Kol Tou TepLBAaAlovtog, Kabwc Kal TN Texvoloyilog. Oswpeital emiong avaykaia n
LKAVOTNTA yla TN XPOVIKA Slapkn edappoyr TG €MLOTNHOVIKAG YyVWoNG Kal enutpocbeta
avadpEpeTal wg €€lOOVU ONUOVTLKN TITUXN N ETULOTNUOVLKN YVWON VA CUCXETIOTEL PE TNV
EKTLUNON TNG PUONG TNG EMULOTAKUNG, TNV KAAALEPYELA OTACEWV KOL KOWWVIKWV a€LwV, KaBwg
Kol TNV avamtuén atoplkwy evdladepdviwy yla pabnon, (Holbrook & Rannikmae 2007;
2009). H National Science Teachers Association (1991), Bewpel OTL O EMLOTNUOVIKA
EYYPAUUATOC TOAITNG OLOOETEL  TIVEUMATIKN KAVOTNTA, OLEMIOTNMOVIK OKEPN Ko
TAUTOXPOVA EXEL AVATTTUEEL EKAETITUCEVN OTOULKI) KOL KOWVWVLK ou pnepldopa. Etot:

A) XpnOLUOTIOLEL TIG ETULOTNHOVLIKEG Bewpleg kat ta od€An TNG TEXVOAOyiag otn KaBnuepLvn
Tou {wn, Ke umtevBuvotnta, péoa anod nOwKEC aieg.

B) ExeL tnVv wavotnta va evtomilel va GUAAEYEL vau avaAUEL Kal va afLoAOYEL TLG TTNYEG TWV
ETUOTNUOVIKWY TIANpodoplwy. Etol pmopel va OSlakpivel T EMOTNUOVIKEG amo TIG
TIPOCWTILKEC BEOELG, KO TLG AELOTILOTEG QO TLG avaELOTILOTES TTANpodOpLEC.

I Alakatéxetal amno dnULoupylkotnTa, EPapUOlEL AOYIKA ETILXELPN LATA XPNOLLOTIOLWVTAC TN

okeWn, KaL avaAUEL TG AAANAETILOPACELS HETAEY EMIOTAUNG TEXVOAOYLAC KOl KOWVWVLAG.
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A) Epdavilel meplépyeta yiao to GUOLKO KOOHO Kal €nyel Ta duotkd dalvopeva pe Baon tnv
ETUOTAUN

E) EKTIUAQ TNV EMLOTNUOVLKN €peuva Kol TNV TexvoAloyia avayvwpilovtag OtL amoteAel
avBpwrivn mpoomnabela mpoopévovrtag veéa SeSopéva Kal avakaAUELG.

1) Avayvwpilel ta od€An kat Tou¢ TBavoUC KvOUVOUC TIOU TIPOEPXOVIAL Qmo TNV
ETILOTNLOVLKI] KOl TEXVOAOYLKN OVATTTUEN

Z) H aTopLK) KOl KOWWVIKA cupmepldopad xapaktnpiletol amd umevBuvotnta kol opon
Kpion

H) AvtiAapBAveTol TIC OXECELC TNE EMLOTAKNG LE TNV OLKOVOULAL , TNV TTOALTLKH, TLG TEXVEC, Kall
TIC avOpWTLOTIKEG emiotrueg, (Holbrook & Rannikmae, 2009)

JUuudwva Pe Tov Bauer o EMIOTNMOVIKOC EYYPOLUATIONOC EUMEPLEXEL TN YVWON BaCIKWV
YEYOVOTWV TNG ETIOTAMNG, TN KATOVONON TWV EMIOTNMOVIKWY HEBOSwV, TNV avamtuén
KPLTLKAG LKAVOTNTOG YLOL TNV EKTIUNON TwWV OETIKWY QMOTEAECUATWY TNG EMOTAHHUNG KAl TNG
texvoloylag kat tnv amoppudn twv dstobatpoviwy, (Bauer 2009).

O Liu Bswpel TOV EMIOTNUOVIKO EYYPAUUATIONO WG pia duvapikny Stadikacia  Ktiong
EMIOTNUOVIKWY YVWOEWV TOU AauPAavel Xwpa TOCO KATA TN OSLAPKELX TNEG TUTIKNC
eknaidevong pHéoa oto oxoAeio 00O Kal TNG KN TUTILKAG €Ew OTnV Kowwvia, Omou &vag
avbpwmog mepvad TO HeEYaAUTEPO HEPOC NG (wng Tou, (Liu, 2009). OploBetwvtag TIG
QTOLTACELS Yyl TNV TIPOCEYYLON TOU EMLOTNUOVIKOU €gyypappatiopol o DeBoer, 2000
TIPOTACOEL TNV KATOVONGN TNG OXEONG TNG EMLOTANG KAl TNG TEXVOAOYLAG UE TNV Kowwvia,
yla tnVv €EUMNPETNON TNG OTOLAG ATTALTELTAL N XPNOLLOTIOINGON TWV EMLOTNUOVIKWVY LOEWV Kal
HeEBOdwv otnv  kaBnuepwotnta Tou TOAltn, (DeBoer, 2000). O EMOTNMUOVIKOG
EYYPOUUATIONOG eV OXETIIETAL QTMOKAELOTLKA UE TO ETUMESO YWWOEWV TOU ATOMOU aAAAQ Kal
HE TNV LKAVOTNTA TNG AELTOUPYLKOTNTAG TOU GUYXPOVOU TIOALTN 0Tn Kowwvia wg umevBbuvou
dnutoupytkol péloug, (Holbrook & Rannikmae, 2009).

Me Bdon to euktaio o Shamos 1o 1995 O&lakpivel Tpla emimeda €MLOTNOVIKOU
EVYPOAUUATIONOU:

a) Tov moAwttoutkd (cultural scientific literacy), mou oploBetel tnv €AdxLotn €vvoloAoyLkn
urmodoun mou efaodalilel oToug TMOAITEG TNV LKAVOTNTA OTN XPNON TWV TMPOIOVTIWV NG
TeEXVOAoylag Kal TNG EMLOTAUNG.

B) tov Aettoupyko (functional scientific literacy), mou g€aodalilel tn SduvatdTnTA KPLTLKAG

OVTLUETWTILONG TWV ETMLOTNUOVLKWY KOl TEXVOAOYLKWY BEUATWV Kal TNV EVEPYO CUUUETOXN OE
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KOWWVLKEG KOl TIOALTLOTLKEG SPACELG TTOU adhOpOUV ETMLOTNUOVIKA {NTAHATA, KoL

y) Tov mpaypatikd (true scientific literacy), o onoilog ekTo¢ Twv MpoavadepoUévwy ota GAAA
SUo0 emnineda MPoUMOBETEL TN YVWON UEPIKWVY Ao TG BAOCLKEG EVVOLONOYLKEG Bewpleg TTOU
amoteAoUV Ta BePEALA TNG EMIOTAUNG OMWG, 0 POAOC TOU TIELPOLOTIOUOU, N LKOVOTNTA YLo
VEVIKEVUOELC, N aVOAUTLKN KoL N adatpetikr) Aoyikn, kat eEacdalilel Tnv KaAALEpyELa BETIKWV
OTACEWV YL TO POAO TNG EMLOTANG KOL TNE EMLOTNUOVIKAG LeBGSou.

Je MO TPOOTABEld OVAAUTIKOTEPNC KATNYOPLOTIOINONG TWV ETUMESWV EMLOTNOVIKOU
EVYPOUUUATIOMOU OVAAOYQ LE TLG LKOVOTNTEC TWV ATOUWV SLokpivovTal:

0) 0 EMLOTNMOVIKOC avaAdaBnTiopdg, oTov omolo Ta atopa SV £X0UV YVWOELG EVVOLWV KOl
OPWV TLC EMLOTAMNG,

B) o OVOUAOTIKOG EMIOTNMOVIKOC oAdafnTiopog, Omou Ta  Atopo  avayvwpilouv
ETUOTNOVIKEG £VVOLEC AAAQ LE XA UNAO BaBOUO KATAVONGNG KoL TTAPOVON OELG,

Y) O AELTOUPYLKOG ETMLOTNUOVLKOG EYYPOUUATIONOC, OTOV OO0 TO. ATOUO QMOKTOUV HEPLKN
LKAVOTNTA VA TIEPLYPAPOUV KL VA XPNOLLOTIOLOUV TLG EVVOLEG,

8) eVWOLOAOYLKOG ETILOTNOVLKOG EYYPOLUATIONOC, OTIOU TAL ATOUA KOTOVOOUV TouG Baotkolg
ETLOTNHOVIKOUG OpoUG amo SLadopeg OeUATIKEG TIEPLOXEG, ATTOKTOUV TNV LKAVOTNTA VO TOUG
ouoyxetilouv petafl TOuCg, Kol yvwpillouv Tov TpOmo Kal T peBodoug Asttoupylog TG
ETUOTAUNG

€) 0 MOAUSLACTATOC ETILOTNUOVIKOG EYYPAUUATIONOG, OTOV OTOL0 €KTOC QMO TIG LKAVOTNTEG
Tiou amnodidovtal oTa ATOUA TIOU KATEXOUV TOV EVVOLOAOYLKO ETILOTNUOVIKO EYYPAUUATIONO,
KaAALEpyoUVTaL oTolxela amod Tnv Lotopia Kal T ¢lthocodia Twv EMOTNUWY KABWE Kal oL
TIOALTLOULKEG KOl KOWWVLKEG ETILOPACELG TNG ETUOTAMNG KAl TNG teEXVoAoyiag. (Bybee, 1997;
Biological Sciences Curriculum Study, 1993)

H Suvatdétnta SLAKpLong Twv EMLOTNUOVIKWY EPWTINUATWY, TNG £daApUOYNS TwV
ETUOTNUOVIKWY BEwpLwV Kal VoUWV otnv kabnuepv {wn, N KATovonon tng EMOTNOVLKAG
pnebodoloyiag kabwg kal Tou TPOMou emidpacng TG EMOTAUNG KAl TNG TEXVOAoylag otn
oUYXpPOoVN KOWVWVILO KL OTOV TIOALTIOMO €lval T KUPLA XOPAKTNPLOTIKA TTOU cUVOBETOUV TNV
epunveila tou 6pou oe MOAAEG €peuveg, (Eurobarometer, 2000; DeBoer, 2000; Hanrahan,
1999; Hurd, 1998; Norman, 1998; Mayer, 1997; Collins & Pinch, 1993; Wynne, 1992; Collins
& Sharin, 1989; Wynne & Millar, 1988; Royal Society, 1985; Miller, 1983). Avo eival
CUUTIEPACUATIKA OL BACIKEG BECELG YLA TOV ETULOTNLOVIKO EYYPOUUATIONS, OTNV TIPWTN, TIOU

oTnpPLleTal KUPLWCE OO TOUG EKTIALOEUTIKOUG GUOLKWY ETLOTNUWY, KUPLAPXEL N yvwaon Tou
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ETILOTNOVIKOU TIEPLEXOUEVOUL, EVW OTN SeUTEPN N oUVEEDN TNE EMLOTAUNG UE TNV KOowwvia
Kal N avamtuén amapaitntwyv de€lothtwy yla TNV Kadnuepvr) {wn otn olyxpovn Kowwvia,
(Rychen & Salganik, 2003). H 6gUtepn B€on otnpilel TNV emoTnOVIK Totdeia yla OAoug Kal
OVTLKPOUEL TN SL6aoKaAia TwV EMOTNUWVY PE BAon TO eEELOIKEUUEVO YVWOTLKO TLEPLEXOUEVO.
O Laugksch emionuaivet 6tL mapoAo ou n €vvola TOU EMLOTNUOVLKOU EYYPAUUATIOHUOU OTOV
QIOAUTO OPLOWO TNG OXETIIETAL PE TN YVWON EMLOTNUOVLKOU TIEPLEXOUEVOU KaL TNV AVATITUEN
S6€€l0TNTWV KAl OTACEWV £VAVTL TNG EMLOTAUNG, EUTIEPLEXEL HLa pHopdr) OXETLKOTNTOG TIOU
avadEPETAL OTO KOWWWVIKO KOl OLKOVOMLKO TAaiolo mou Asttoupyel o moAitng, (Laugksch,
2000), €€aMou o Miller onuelwve OTL £XeL €yyevhy OXEON HE TNV KOWwvia otnv omoia

xpnotuoroteita, (Miller, 1989).

2.2 H avayKalotnTo TOU EMLOTNHOVIKOU EYYPOULHOTIOUOU

H avaykn yLa tn Yevikn ekmaideuon oTLC EMLOTHEG LE OTOXO TNV PO £yyLoN TOU
ETLOTNOVIKOU EYYPOUUATIOMOU KOL TNV EVIOXUON TNG KPLTLKN G okEYNG TomoBeteital oto 17°
oLwva oTnV tpooTadela Tou Zav ZakK POUCowWw va KATATTOAEUNOEL TNV £VTOVN LETAPUOIKNA
Kol BpnNOKOANTITIKY TAON TNG ETOXAG. 2TO TEAOG Tou 19°° alwva o€ pLa emoxn Ue
EVTELVOUEVN Blopnxavikn avamntuén o dpuotkog kat pithoéocodoc Ernst Mach ekdpalovrag tnv
avtiBeon Tou otnv KaBOALKN EMLKPATNON TNG KAAGLKAG Tadelag ota oXoAela TwV
ONUAVTIKOTEPWY TIOALTLOTIKWYV KEVTPWV €0£TE WG MPoUTOBEDN YL TNV TTOALTLOMLKN
T(POCEYYLON TN OTOLXELWSN EMLOTNUOVIKN ekmaideuon n omola odnyel otn duvatdtnTa
gpUNVeiag Twv GUOIKWV PALVOUEVWY KaL OTNV KATAVONGoN TG BLopnXavikng enidpaong,
(Oliver et al, 2002). O Gruenberg amno to 1908 avtilapBavopevog tnv Taon yla thv
QVAnTUEn Tou SNUOCLOU XOPAKTAPO TNG EKTAISEVUONG TIPOKPLVEL TNV EMLOTNOVLKA TTALdEla
WG LEOCO MOV OUVTEAEL 0TNn owotr Slaxeiplon tou pucoikol mAouTtou, otn StaduAatn tng
dnuooiag vyeiag kat Tn dnuovpyia KATAAANAWY cuvONKwWV IOV 08NyouV oTn cuvepyacia
TWV TTOALTWV LE OTOXO TNV KOWwVLKN tpoodo, (DeBoer, 2000). Ztn olyxpovn €moxn
0pPOCNUO ATOTEAEDE YLA TNV EMLOTAUN TO £€T0¢ 1939 Tou emetelXON n dtdomacn tou
OTOMOU. To TMOALTLOTIKO €MOKOAOUBO0 OUWCE ATAV KATACTPOPLKO OTav £EL XpOvLa apyoTeEpa
gnedrav oL BouPeg otn Xipooipa kat to Naykaodkl. H xprion Tng mupnvikng eVEPYELAG
Snuoupynoe tepaotia pofArata pe Tn Slaxeiplon Twv MUPNVIKWY amoBAntwy, Ta

OTUXNHUATA OTOUG TIUPNVLKOUG 0TABUOUC, TLG TTUPNVLKEC SOKLUEG KOL T TTUPNVIKA OTTAQL.
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Obuvnpécg elvat emiong oL CUVETELEC TNG XNHELAC Twv duToPapudKkwy oTo TEPLBAANOV KoL
AYVWOTEG OKOWN oL €eAIelg Tou Ba emLdEPEL N TApaywyr) KOL N XPoN TWV YEVETIKWE
TPOTIOTIOLNUEVWYV TIPOTOVTWV. ETOL OL AMEIAEG YLOL TNV TPOOWTILKI LYEia aAAd KoL To eminedo
{wnN¢ OMWC KAl Ol KPLOLUEC KOWVWVLIKEC KOl TIOALTIKEG oo ACELG TIOU avapéveTal va AndOouv
KOLL VOL ETINPEACOUV OLETAKANTA TO TIAPOV Kal TO LEAAOV TNE avOpwmdTNTAC AmaLTouV T
Suvatotnta enefepyaociag kat opbn¢ xprong tTwv dedopévwy Pe BAon TNV KPLTIKH oKEYN Kal
YVWHOVA TOUG KOWVOVEG NOLKNAG.

O Miller to 1983 tovilel OTL TO €MiNeSO TOU EMIOTNUOVIKOU EYYPAUUATIOUOU TWV
TIOALTWV O€ L0l SNUOKPOATLKA KOWVWVILO EXEL CNUOVTIKEC ETUMTWOELS 0TN ANYn Twv
amodACEWV OXETLKA LLE TNV EMLOTAUN KaL tnv moAwtikn, (Miller, 1983). O otdyoc eivat ot
YVWOELC KOl Ol cUMTEPLPOPEC TTOU AmoKopilouv oL TIOALTEG va xpnaotpomnotnBouv yla tThv
kKaAUtepn AnPn anopacswv og atoptko eninedo (Statpodr), vysia, anopuyn mayidwv kat
SOYUATIONWY), OE KOWVWVLKO Kal o€ emtinedo eBvwv (avamntuén AUCEWV O€ TOTILKA KoL
naykoouLa poPfAnpata pe oefacuo oto neptfarlov), (AAAS, 1989). Onwg toviletal os
TLOA\EG £PEUVEC GUVETIEL TNG aApaTwdoug avamtuéng tng texvoloyiag eival va evteivetal
KOLL VOL ETILKOLLPOTIOLELTAL TO SLOXPOVIKO QTNHA TNC MPOCEYYLONG TNG EMLOTNUOVLKAG YVWONG
miou odnyel otnv opON Kat urteLBUVN Slaxeiplon TwWV CUYXPOVWV TEXVOAOYLIKWVY KOLVOTOULWV
KOlL OTNV EMITEVEN TOU EMLOTNMOVIKOU KOl TEXVOAOYLKOU EYYPAUUATIOUOU OO TO KOLVWVLKO
ouvolo (Oliver et al, 2002; Bybee, 1998; Hurd, 1998; DeBoer, 1997). Ol OLKOVOUIEG TWV
OUYXPOVWV ETILOTNUOVLKA KOL TEXVOAOYLKA OPYAVWUEVWY KOWVWVLWV oTnpillovtal otn yvwaon
KOl EMOUEVWG OTNV TTOLOTNTA TOU avOpwTlvou SUVAHLKOU TToU BEWPELTOL ONUAVTLIKO
OLKOVOULKO TIAEOVEKTN A, (Brooks, 1991). Q¢ ek TOUTOU OL EMLOTNLOVLKA EYYPALLATOL
ToAiteg Oa Bplokovtal oe MAeoVeEKTIKN B€0N WOTE VO EKUETOAAEUTOUV TLG TEXVOAOYLKEG
e€eli€elc KaL TIC VEEC eukalpieg amaoyoAnong, (Thomas & Durant, 1987). O Miller to 1998
nmapatnpnoe OtL n evalcbntomnoinon TNG Kowwviag og {NTHLOTA TTOU OXETI{oVTaL LUE TNV
ETULOTAMN €XEL AUENOEL ONUAVTIKA OXL LOVO AOYW TNG QVAYKALOTNTACS YL TNV KATavonaon g
nmAnpodopiag amnd ta péoa Hallkng evnUEPWONG aAAd Kal e€ALTLOG TWV AUEAVOUEVWV
QMALTAOEWV TG KaBnuepvotntag onwe Béuata mouv adopoulv tn dtatpodn (avayvwon
ETLIKETWV OTLG CUOKEVAOLEG TPpOodipwV) Kal TNV Uyeia Kal TNV Texvoloyia, kablotwvtag
QIOPALTNTO TOV ETLOTNOVIKO EYYPAUUOATIONO TwV ToAttwy, (Miller, 1998). Tnv idla emoxn
nepinou o Laugksch, untootripile 6tL évag anod toug Baoikoug otdxoug TnG StdaokaAiag Tng

ETLOTAKNG OTNV eKkMaideuon elval o EMLOTNUOVIKOG eyypappatiopog, (Coll & Taylor, 2009;
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Laugksch, 2000). Zto National Research Council to 2007, tovileTal n avaykalotnTa: yLa tn
XPNoN KaL TNV EpUNVELN TWV EMLOTNHOVIKWY Bewpnoewv yLa To PUCLKO KOO0, yLa TN
Katavonon tng ¢puong TNG EMLOTNOVIKNG YVWONC KAl TNV AvAnTuén tng Kabwe Kal yLa Tnv
epoppoyr TWV EMLOTNUOVIKWY TIPAKTIKWVY KOL TOU ETLOTNOVIKOU Adyou. H maparmndvw
amaitnon yla TV avantuén Tou EMOTNOVIKOU EYYPOUUATIONOU altloAoyeital Kabwc:

o) H emotiun anotelel Baoikd HOXAG avamTuéng HLaG Kowviag Kol To anokopUhwUa TG
avBpwrivng dtavononc.

B) H emioTNUOVLK TIPOKTLKA KoL TPOmog okéPng Bonba otnv avamtuén tou opboloylopou
Kal oTtnv emiluon mpoBAnUATWVY.

y) O pOAOC TOU EMLOTNUOVIKOU TPOTIou OKEPNC elvatl BepeAwdng yia tn Andn opbwv
anmodpACEWV OE HLO KOWwVia, KaBw Kal ylo TNV OLKOVOULKA avarntuén twv eBvwv. (NRC,
2007)

E€aANou amo to 1987 o Laetsch eixe emionuavel tn B€TIKA CUOXETION TOU ETLOTNLLOVIKOU
EVYPOUUUATIONOU PE KAAUTEPEC TIOALTIKEG QMO ACELG KL OLKOVOLLLKH EULLAPELA AAAA KoL TOV
pOAO TOU 0TV amoduyn UTEPGUOLKWY aVTIAAPEWVY KAL TWV KOWWVIKWY OTTOKAELCHWV.

Ot Irwin & Wynne BswpoUv avaykaio TNV EMOTNHOVLKH KAl TEXVOAOYLKN EMLUOPpPWaON TwV
TIOALTWV YLO. AOYOUG KOLVWVLKOUG KOl TIPOOWTILKOUG. H EMIOTNUOVIKN Kol TEXVOAOYLKN
Kataption Oa cuvteAéoel otn BeAtiwon TNG OLKOVOULKAG amoSoTIKOTNTAC, 0TNV UeuBbuvn
OUMHETOX TWV TOALTWV O€ {NTAOTA TTOU OXETL{OVTAL [E TNV EMLOTAN KAl TNV TEXVOAoyla
O€ KOLWVWVIKO N aTOULKO emtinedo kat téAog Ba e€aodaliosl To Sikalwpa otov KABe moAitn
yla tn dia Biou cuppetoxn otn yvwon, (Irwin & Wynne, 1996). Ot KouAaidéng k.a. 2002
€VTOT{OUV TN OXEON UE TN KOWWVLA 0) ITNV OLKOVOULKA armodoTkotnta, Kabwe n ypriyopn
adopoiwon Twv TEXVOAOYlKWV edappoywv cupPadilel pe TV avénon NG
napaywylkotntag, B) Itn Beopikn Aswtoupyia Tou SnUOKPATIKOU TOAITEUUOTOG, KOOWG
TIOPEXOVTAL TO EXEYYU A YL TN CUUHETOXN OAWV TWV TIOALTWY, LE 0pBOAOYLKA KpLTrpLa, 0TN
ANUNn anoddcewv mou oTNPL{OVTIAL OE EMLOTNHUOVLKEG KOl TEXVOAOYLKEG TtapapéTpouc. OL
poowrikol Adyol avadEpovial 0To ATOUO WG KATAVOAWTA 0Tn oUyXpovn Kolvwvia, otnv
TMPOAOTILON TNG TPOOWTIKNG UYelag Kal oodAAElAg QMEVOVTIL OTOUG TEXVOAOYLKOUG
KlvdUVOUG, KoL OTNV APTLO TTPOCWTILKN) CUYKPOTNOoN KABwG n €MIOTAUN KAl n TEXVOAoyia
arnoteAoUv U0 amod TI( ONUAVIIKOTEPEG TEPLOXEG TOU TOALTIOMOU pag, (KouAaidng k.a.
2002). H avamrtuén tou EMLOTNMOVIKOU EYYPAUHUOTIOHOU Bewpeital w¢ nmépaoua amnd to

XWPO TwV eVAAAAKTIKWV LOEWV TOU 06nyel OoTNV EMIKPATNON TWV ETLOTNUOVIKA 0pBwv
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avtlAnPewv Kal otn AEITOUPYLKA TOUG XPHON TOUG OTO YpOmTo Kal mpodopkd Adyo. H
Katavonon tng SoUNC TNG EMOTAUNG Kal TG Sladlkaolog avamtuéng tnG EMLOTNUOVLKAG
yvwong odnyoUv O KPLTLKA OVTLUETWIILON TNG TEXVOAOYLOC KOl TNG OXEoNG TNG HUE TNV
Kowwvia, (Bybee, 1997). H onuaocia t™¢ Sduvatdotnrag SLoxeiplong tng EMLOTNHOVLKAG
YVWaong otnv kabnuepvry dpaoctnplotnta Kol EMKOWVWVIA KaBw Kol n AELTOUPYLKAR Xpron
¢ o€ eupl paopa SpacTNPLOTATWY £ival KATaAnTiki otn Slapopdwaon Tou MOoALTtn pLag
ouyxpovng Kowvwviag, (Shamos, 1995). H yvwon auth amokTd vonua Kot ovayvwpiletot
Hovo otav Baciletol Kol CUVOEETAL PUE KOWVWVIKA KAl 0VOPWIILOTIKA XOPAKTNPLOTIKA, (Lock,
2002). H Bensaude-Vincent to 2002 emionpaivel OTL Ol TEPLOCOTEPOL TTOAITEG AElTOUPYOUV
W¢ moOnTikol KATAVOAWTEG TNG EMLOTNUOVIKNG yvwong Kal Anpodopilog Kabwe Kal tTwv
TEXVOAOYIKWV edappoywv. To yeEyovog auTO OTMOTPEMEL TN Slaxelplon tTNC yvwong Kol
Snuoupyel par @Bouln kowvwvia MoATwV xwplc kpLtikn oken. Aev meplopiloupe Aoumov tn
yvwon oe pa dtaotoon aAd odpelAoUPE va TNV KOTOKTAOOUUE OUVOAIKA. (Bensaude-
Vincent, 2002)

H eféxouoa onuacia mou amodideTal OTOV  EMIOTNUOVIKO EYYPAUUATIONO TWV
TIOALTWY 08yNOE oTNV avamtuén tou poypappatog PISA amnd tov OECD to omoio afloloyet
TN ouvelodopd TNG OXOALKNG EKMALSEUONG OTNV AVATTTUEN TNG EMLOTNUOVIKAC ToLSELOC TTOU
OXETWETAL PUE TNV KOWWVLKN KoONUePLVOTNTA 0 SeKamevtaypovous padnteg, (Fensham &
Harlan 1999). OL B¢oelg twv Bybee & McCrae, 2011 yLa TOV EMLOTNMOVLKO EYYPAUUATIONO
avadelkvuouv To poAo Tou Kal Bplokovtal otn BAcn Tou oplopol Tou otnv afloAoynon PISA
2006, cUPWVA LLE TOV OTIOLO O ETLOTNOVLKOG EYYPOUHUATIOMOC CUVNYOPEL:

a) Itn XpNon TG EMOTNMOVIKAG YVWONG ylo TNV €UPECh QmMAVINOEWV, TNV OovAAucon
ETUOTNUOVIKWYV POLVOUEVWY, TNV €faywyr] CUUMEPOOUATWY KAl TNV OLKodOpNnon Véag
yvwong o€ {NTrpata mou oXeT{ovTal e TNV ETUOTAUN.

B) Itnv KOTAVONGCN TWV XOPOAKTNPLOTIKWYV YVWPLOUATWY TNG EMOTAMNG WG HopdAG TNG
avBpwrivng yvwong Kal TG EPELVNTIKNAG avalitnong. OL EMOTNOVLKA EYYPAULOTOL TIOAITES
€XOUV TNV LKAVOTNTA va SLOKPLVOUV TNV TEKUNPLWHEVN ETUOTNUOVIKA YVWOon oo tnv
TLPOCWTILKY droyin.

y) Ztn dLapopdwon g ouveldnong yla Tov TPOTIO E TOV OTTOL0 N EMLOTAMN KaL N TExvoAoyia
olkoSopoUV to mepLBAAAOV TNG vONONG Kol Tou TIOALTLOMOU. Ta dtopa yvwpeillouv To poAo TNG
texvoloyiag otn Slapopdwaon TNG OLKOVOULOG TwV €BVWY, TNG KOWWVLKAE 0pyavwong Kot

TOU TOALTIOMOU. Avayvwpilouv TI¢ TEPLBAANOVTIKEG aAAAYEC KL TIG EMUTTWOEL TOUG OTNV
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OLKOVORLLOL KL TNV KOWWVLIKA otaBepotnta.

6) Ztn cuppetoxn oe {nTAMATA TIOU OXETI{OVTOL YE TNV ETULOTAMUN KOL UE T OPXEC TNG
ETUOTAUNG, WC OKETMTOUEVOC TIOALTNG TTOU KATAVOEL T EMLOTNMOVIKA BEpaTa KAl TTPOKPLVEL
TNV EMLOTNUOVLIKNA TIpocéyylon. (Bybee & McCrae, 2011)

H avaykototnta tng KOTAPTIONG TWV TIOAITWY OE ETUOTNUOVIKA KOL TEXVOAOYLKA
{ntuoata yivetal ¢pavepn otnv €psuva tou EupwPapopetpou to 2013 otnv omnoia to 55%
Twv ToAltwv Bewpel avaykaia tnv Slevépyela Snuoolou Slahdyou OTAV TIPOKELTAL Va
AndBouv amodaocelg yla Bépata mou adopolv TNV EMLOTAN Kal TNV TeXVoAoyia (Special
Eurobarometer 401, 2013). H onuacia TOU EMOTNUOVIKOU EYYPOUMATIONOU €gviomiletal
otnVv avaluaon tou Bewpntikol mAalciou tou Staywviopou PISA 2012 6mou onuelwVETaL OTL
oL amapaitnTEG YVWOELS TWV Habntwv otnpilovtal otn BACN TWV AMALTHCEWY TG CUYXPOVNG
Kowwviag amod toug moAiteg. H yvwon twv BacIKwY EMIOTNOVIKWY EVWOLWV OE ocuvOUaouo
HE TN duvatotnta T¢ Xpnolponoinong autwy otn kabnuepwn {wn Bewpeital avaykaio otn
ouyxpovn Kowwvia. Zuxva eniong eival amapaitntn n uloBETNON TOU EMLOTNUOVLKOU TPOTIOU
TapAywyng tT¢ yvwong ylwol TNV Katovonon tou ¢uaokol koopou, (OECD, 2013). Itov
SLaywviopo PISA 2006 10 92% TwV CUMIETEXOVTWY UTIOOTHPLEE OTL N TTPO0SOG TNG EMLOTAUNG
Kal Tng texvoloylag ouvnBbwg BeAtiwvouv T ouvOnkeg dtafiwong twv avBpwnwy, (OECD,
2007). E&AAou n dnuoola Katavonon TNG €motnUnG Bewpeltal Baclkd otolxeio mou
T(POAYEL TN GUVEXLON KAl UTIOOTNPLlEL TNV EMLOTNMOVLKN €peuva, (Shamos, 1995; Waterman,
1960).

0 e&€xwv polog mou Bewpeital Ot Stadpapatilel 0 EMOTNHOVLKOG EYYPAUUATIONOG
0Tn olyXPovN KOowvia ToV KATETOEE OTOUC ONUAVILKOTEPOUG OTOXOUG TWV MEPLOCOTEPWY
TIPOYPAUUATWY OToudwv Tou Tepacpévou awwva (Bybee & Champagne, 2000, AAS 1989,
1993, 2000, 2001, PISA 2001). lNa tnv emniteuén otoxwv ONwg oL poavadepouevol ot Millar
& Osborne mpoftpenav amd to 1998 0€ Ml OALOTIKN)  QVILUETWIILON ONUOVIIKWY
ETULOTNOVIKWY KOl TEXVOAOYLKWYVY EVVOLWV LE TAUTOXPOVN QVATITUEN TNG KPLTIKAG LKAVOTNTOG
OTNV TPOCEYYLON TNG ETUOTNUOVLKAG YVWONG. Z€ HLO KOLWVOTOUO TIPOCEYYLON TNG YEVLKAG
naldelag mMPOTEVAV TOV TEPLOPLOUO TNG EKTAONG KAl TNV OTAOTIOLNGN TOU EMLOTNUOVLIKOU
TIEPLEXOUEVOU HEOW OLOOKTIKWY UETACXNMOTIOUWY TIOU OTOXEUOUV OTNn KAtavonon Tng
ETUOTNMOVIKNAG YVWONG KoL TWV EMIOTNUOVIKWY Oladlkaolwyv LE €UpUTEPO OTOXO TNV
epapuoyn toug otnv kabnuepwn Iwn amd to cuvolo twv ekmaldevopévwy, (Millar &

Osborne, 1998). TéAo¢ amapaitntn Oewpeitat n avadelfn tou Beopkol poOAou TNG
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ETUOTAMNG KOBWC Kal Twv Sladlkaclwy PECA OO TIG OTOLEG TAPAYETAL N EMLOTNUOVLIKN
YVWOon ylo TNV TPOETOLUAoio UTTELBUVWY TIOAITWY HE KPLTIKN LKOVOTNTA Kot duvatotnta
Slevépyelag opBwv ocuAloylopwyv yla ™ AAPN QTOULKWYV KOl KOWWVIKWY amodAcewy,
(Osborne et al. 2004; Sadler & Donnelly, 2007). H avaykatotnta yLo TNV MPOCEYYLON TOU
ETUOTNUOVIKOU  EYYPOUUATIONOU odAynoe TOANEG XWPEC OtV avamtuén  el8lkwv
TIPOYPAUUATWY OTIOUSWV. ITIC TAPATIAVW TPOOTIABElEC ouyKaTtaAéyetal to Twenty First
Century Science amd to navenwotuio tou York kat to Nuffield Curriculum Centre otn
MeyaAn Bpetavia mou npoopiletat yia padntég 14-16 €Twv Kol OTOXEVEL OTNV AVATTTUEN TNG
LKAVOTNTAG TWV HLABNTWV: va EKTILOUV KaL VO KOTAVOOUV TNV EMISPAcN TNG EMOTAUNG KAl
NG TexvVoAoylag otn Kabnueptvy {wr), Vol EVUEPWVOVTAL KAl VA AQBAVOUV QUTLOAOYNUEVEG
anodAacelg oe Opata mou adopolV TNV EMLOTAUN ONWCE €lval n vyela, n Statpodr Kat ot
gvepyeloKol TOpOL, v OKEDTOVTOL KPLTIKA OE OXEon WHE TIG MANPOPOPLEC TOU TOUG
napéxovral N mopaleimovral va avagpepbolv, va Aappdavouv pépoc o oulnTHOELS TIOU
apopolV EMOTNUOVLKA BEpata Xwpig va €xouv evdolaopuolg kot avacTtoAg, (Dillon, 2009).
Jto (6o mvevpa elval kat to TPOypoppa levikeg Quolkéc Emwotiueg ‘Algemene
Natuurwetenschappen’ mou edapudéotnke otnv OAAavdia otic nAwkieg 16-17 etwv
mapAAAnAa pe to apadoolakd BEpOTA TNG EMLOTAKNG TIOU E(VOL TIPOALPETIKA OE QUTH TNV
nAtkia, (De Vos & Reiding, 1999). EKTOC amod TNV £L0QywWYN VEWV QVILIKELLEVWV OTIWC QUTA
mou avadEpOnKav MapAMAvVW avamTuxOnkav Kol TACELG OMw¢ To €Bvikd mAaiclo otov
Kavada yia tnv avadelén kat eEkmARpwon oTOXwV TOU EMLOTNOVIKOU EYYPAUUATIOMOU KaL TN
oUVOEDN TNG EMLOTAKMNG KAl TNG TexvoAoylag pe tv Kowwvia. To mMAaiolo oTOXeUE oTnV
avantuén cupnepldopwv SEELOTATWY KOl YVWOEWV TIoU oXeT{ovTaL YUE TNV EMLOTAUN, TNV
KAALEPYELA LKAVOTNTOG yla Stepevvnon, emilucn mpoBAnuatwy Kat Afdn anoddcewv, Thv
npowbnon t¢ Sta Blou pabnong kat tn Swatipnon tou Baupacuou yla To GUOLKO

nieptBarrov, (Council of Ministers of Education, Canada, 1997, p.4).

2.3 Avokoldigg otnv emiTEVEN TOV EMLOTNUOVIKOV EYYPAUUXTICUOD

H yvwon &ev elval emokodounTikn €dv ot moAiteg dev €xouv Tn SuUVATOTNTA KPLTLKAG
XPNong autng oe Béuata mou adopolv TNV KaBNUepPLVr Toug {wh KaBwG Kal yLa eEPETAipW
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HEAETN. Ta TPEXOVIA EKTIALOEUTIKA OUOTAMOTA O&&V TPOAYOUV TOV ETLOTNOVIKO
EVYPOAUUATIONO, KAl TIOPAUEVOUV E€EALPETIKA OnUODIAEIC oL eVAAAAKTIKEG LOEEC KoL oL
TPOANPELG TToU SLAKATEXOUV TOUC TIOAITEC TNG cUyXpovNnG Kowwviag, (Preece & Baxter, 2000;
Yates & Chandler, 2000). Evw ot moAite¢ SnAwvouv peyoAUtepo evdladépov yla Ta
ETUOTNUOVIKA B€pata, Tou ennpealouv Tn KaBnUepvotnTa Kal tn {wr Toug, amo OtL yla ta
TIOALTIKA 1 Ta OTop oL €MIOOCEL TOUC OTIC EPWTNAOELS TTOU adOPOUV TOV EMLOTNLOVIKO
EYYPAUUATIONO eival xapnA£g (Durant et al., 1989). To 2006 to US National Assessment of
Educational Progress kotéypale UIKpO MOCOOTO omoudaoctwv (xapnAotepo amd 20%) to
omolo KaTelXe TOUAAXLOTOV TO KATWTOTO OPLO EMLOTNHOVIKOU gyypappatiopov. To 2013 n
Plakitsi avadEpet OtL, moapd T LeTOPPUOULON o€ TTIOAAQ EUPWTTAIKA TIPOYPAULOTO OTIOUS WV,
oL ekBéoelg aflohdynonc Twv mpoypappdtwv PISA 2006 kot 2009 pag Seixvouv OTL
XPELAETAL OKOUN MEYAAN TIPOOTAOELD yYlOL VO TIPOOEYYLOOUUE TOV EMLOTNLOVIKO
gyypappatiopo, (Plakitsi, 2013). Q¢ cuvénela autwyv pnopei va BswpnBouv puacloloyLka Ta
anatolodoa, 6oov adopad TIg eMOOOELS, OTATIOTIKA TWV EVNALKWVY OTLC €peuveg Science and
Engineering Indicators (National Science Board, 2008; 2010; 2012; 2014) ot £pWTNOELG
OTOUC TOMUEIG TWV GUOLKWV ETMLOTNHWY, Kol L8laitepa TG YEVETIKAG, TNC BLOXNUELOC Kal TWV
TEXVOAOYIKWV edpoapuoywv. Ot Bauer et al. To 2007 onUELWVOUV OTL TA ATMOTEAECHOTO TWV
TECT UE E£PWTINOELG KAElOTOU Kuplwg TUMou Odeiyvouv aduvapia mpoogyylong tng
ETUOTNUOVIKNAG YVWONG QMmO TOUC TIOAITEC KOl ETUKEVIPWVOUV TNV TPOCTABELA TNG
eKTAldeVONG OTNV €mOTNUOVIK Taldela. Ta OUVEXOUEVA OPVNTIKA QMOTEAECUATA OTLG
€MLOOOELG TWV TOALTWV KAl N ApVNTIKR KPLTLkR odnynoav tov Paisley To 1998 va emionuavet
OTL KOL LOVO N €VVOLA TOU ETLOTNOVIKOU EYYPAUMOTIONOU OE pia €peuva, amoteAel EvOeLen
yla TV anodoon euBuvwv o€ i KOWWVLKA opada Omwe HabnTEG, TOAITEG, EMIOTHOVEG Kol
OPYAVWTEG EKMALSEVUTIKNG TOALTIKAG, WOTOCO TO INTNUO EMAVEPXETOL HE OIMEATUOTIKA
anoteAéopara.

H mpoomdBela yla tnv mMpocEyylon TG EMLOTNHOVIKAG yvWwong ouvavtd TTOAAEG
SuokoAieg kat moapouctalel ToAAA mpoPAnuata. Ou ekmaitbeutikol TG TpwTtoBaduLag
eknaidevong nou dépvouv oe enadn yla mpwtn Gopd ToUG ULKPOUG LAONTEC e TO Hadnua
Twv OGUOKWV EeMOTNUWY amodoitnoav Katd HEYAAO TOCOOTO oo TN BewpnTikn
katevBuvon omoudwv oto AUkelo. H emadr) mou elxav Ue TG EMOTAUEG 0T Asutepofaduia
Exnaibevon meploplotnke péxpL tnv A’ Aukelou. Xtn B’ Aukelou cav pABnuo YeVIKAG

natdelag NTav wg emni to mMAeiotov mapapeAnUévo amod autoug adou To EEETACTIKO cUoTNUA
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Tou¢ kaBobnyoloe oe povodpopo evbladépov Ocov adopd TA pabriuoata. Etol
SnuoupynOnke éva priyla otn oXEon TOUG UE TIG GUOLKEG ETILOTAEG TO OTtoLo ATav aduvarto
va KaAudpBel amd ta PETEMELTA LOXvA TMpoypappata omoudwv o€ autéG. H Sibaokalia
otolxeiwv amod tn $von TNG EMOTAHUNG MECW TwV omoiwv Tpowbolvrtal oToOXoL HE
KATeLBUVON TOV EMLOTNUOVLKO EYYPAUHUOTIONO Sev emtuyxavetal. Ot OnUOVTIKOTEPOL AdyolL
TIou amotpénouv tn dibaokalia ¢ eivat n EAAewdn tng exnmaideuong Kat Tou KAtdAAnAou
ETOTNHOAOYLIKOU UTIOBABPOU o TOUC EKMALSEUTIKOUG TAUTOXPOVA UE TIC EAAEIPELS KL TLG
00AdELEC OTO QAVOAUTIKA TIPOYPAUHOTO OO0V adopd TO TEPLEXOUEVO KoL TOV TPOTO
S1baokaliag Twv otolkeiwv TG dvong ¢ emtotiung, (Abd-El-Khalick & Lederman 2000;
Justi & Gilbert 2003; Jorgensen & Ryan 2004; Develaki 2008; Agfaldkn, 2011).

Ol YVWOELG TTOU AITOKTOUV OL TITUXLOUXOL TWV OXOAWV TToU OXeTI{oVTaL UE TIC PUOIKEC
emotApeg dev emapkouv ywa tn StdaockaAia toug, (Kaplwwtoylou, 2002). H aduvapuia
SLaxelpLong Tou YVWOTLKOU OVTLKELHEVOU LE CUVEKTLKO TPOTIO TIPOEPXETOL TTOAEG POPEC ATIO
TNV OMOCTIACUATIKN Kot acadn doun Twv yvwoswv, (Gess-Newsome, 1999), kot emdpa
apvntka otn Sidaktikn dtadikaoia, (Kallery & Psillos, 2001). H miBavr) eAAELLUATIK YVWwaon
TOU TEPLEXOUEVOU adalpel armo Toug eKMaLlSeUTIKOUG TN SuVATOTNTA yLa TV QVATTTUEN TNG
naldaywylkng yvwong meptexopévou (Cochran & Jones, 1998; van Driel, et al.,, 1998;
Magnusson, et al., 1999; Veal & Makinster, 1999 ; Van Driel, et al., 2002), ondte touc otepel
TNV OUCLACTIKN duvatotnTta oUIEVENG TOU TIEPLEXOUEVOU ME TIG OLOOKTLKEG HeEBOSOUG Yyl
TNV MPOCEYYLON TOU OTNV 0pyAVWOr), OVamopAoTaoh, Kal pocapuoyr ota eviladépovta
TWV MoBnTwv Kal otn SL80KTLKA Tapouciaon TwV EMIOTNUOVIKWY {NTNUAatwy, (Shulman,
1986b). Iuvémela elval oL pabntég va mapouoldlouv Pelwpévo evlladépov yla Ta
HoBnuata Twv GUOLKWY ETMLOTNUWYV KAl VO OLKOSOUOUV QpVNTLIKEG OTACELG VLA TG ETILOTAUES
niou podiaypadouv tnv anouvacia Tng Sta Blou padnong kat evaoxoAnong e TLG EMLOTIUEC
oTn ouvéxela, (Koren & Bar, 2009).

ATIOTEAEOPOTO TWV EPEUVWV OXETIKA HE TIC OTACELG Kol TIEMOLONOELS TwWV
ekl eV TIKWV TpwTtoBabuLag ekmaidsvong kataypddouv apVNTIKEG OTACELS ATEVOVTL OTLG
duokeg emotipeg kat tn SdaokaAia toug (XaAkia 1999; Kotoivag & Kwtong, 2011). Qg &k
ToUTOU OlamoTwvetal amd ta apxlkd otdadla tng ekmaibevong va eudavidovral
MPOoPBARUATA OTNV MPOCEYYLON TWV LaBnTwy pe tnv emotun adol moAAol ekmatdeutikol
Slakatéxovral and apvnTKr oTACN W TPOG TIG ETUOTAKEG N omola Umopel va odelAetal oTLg

OLKEG TOuG pabntikég eumelpieg, (Mulholland & Wallace 1996; Tosun 2000), Ue anotéAecua
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va un 6tdackouv to padnua i n &idaockaAia toug va eival ampoocwrn kot adiadopn,
(Purkey & Smith, 1983;, Appleton & Kindt , 2002; Appleton 2002; Weiss et al. 2003; Bencze
& Upton 2006). Exel kataypoadei €€AAAoU OTL oL eKTTALSEUTIKOL TTOU £XOUV TIPOCWTILKEG
EUTELPLEC EVEPYNTIKAC HABNONG, €ival meploocotepo miBavo va opyavwoouv OLOAKTIKEC
TIPOOEYYIOEL( HUE EMIKEVIPO TOUG HABNTEC TOUG KAl TIPOCOVOTOALOMEVEG OTNV EVEPYO
ouppetox) toug, (Stofflett & Stoddart, 1994), evw n evdexouevn maABNTIK OTACN
oautotpododoTeital Kol cuxva HETADEPETAL OTOUG HOONTEC TOUG. TIG MEPLOCOTEPEC POPEC
odeiletal og aduvapia Slaxeiplong Tou mpo¢ SL6ACKAALN ETILOTNLOVIKOU TIEPLEXOUEVOU KOl
KATA OUVETIELD TWV KATAAANAWY OSLOOKTIKWY HETAOXNUATIOMWY KOl TIPOCEYYIOEWV UE
anotéAeopa tnv ENAelPn automnemnoiBnong (De Jong et al., 1998; Lloyd et al. 1998; XaAkLia,
1999; Trundle et al. 2002). AAAG aKOUN KOL Lo TOUG €KMALSEUTIKOUC Tou epdavilovral
MPOOU oL VO CUUETEXOUV OE KOLVOTOUA TIPOYPAUUATA Kol SpAcelg ival oAy dUuokolo va
Eepuyouv amnod Tig MPaKTLKEG TNG mapadoolakn dtdaokaAiag. Ot De Vos & Reiding (1999) wg
alohoyntég Tou Tpoypaupatog Fevikég Quoikég Emotipeg otnv OMavdia avadépouv
XOPOKTNPLOTIKA OTL gival e€atpetikd SUokoAo va EepUyouv oL EKMOLEEVUTIKOL Ao TN OKLA TNG
napadoolakng SI6aokaAiag Twv GUOIKWY EMOTNUWY, £TOL KUPLAPXOUVTAL OO TNV TAoh va
npocadidouv £udaon OTo TIEPLEXOMEVO KOL OXL OTNV KATAVONGN TWV GUOLKWVY ETILOTNHWV.
E€aA\ou omnwc smonpaivouv ot Osborne & Dillon to 2008, n Si8aokaAia TwV EMOTNUWY
Bewpeltal wg KAOLEPWUEVN TIOALTLOTIKI TIPOKTLKA Tou peTaBiBaletal anod tov éva SAoKAAo
oTov aAAo kat eivat SUokoAo va aAAAEeL ypriyopa.

Me tn BonBela tnN¢ MEPAPATIKNAG LEBOSOU aKOUN Kol UE ATAG UALKA KOONUEPLVAG
xpnong Ba pmopoucav oL HabnTéG va SLapopdwoouV Kol VA TPOTIONOL 00UV TIG amOPELg
TOUG WOTE va €lval MANCLECTEPA OTLC eMLOTNHOVIKEG, (Mapaokeudg, 2007), kabwg Kkal va
avantuéouv TNV autevépyela MapAdAAnAa pe Snuoupykég deflotnteg, (Mopaokevag &
Tolpog, 2011). E€GM\ou n aueon emomtela NG €EEALENG Kol Astoupylag €vog Gpuotkol
dawopévou amd padntég SnUOTIKWY oXoAeiwv pe SeSOUEVOUCG VONTLKOUG TIEPLOPLOUOUG
eaodaAileTal AMOKAELOTIKA PE TG OMAECG TELPAUOTIKEG Sladikaoieg, (XaAkid,1999). e
€ENAXLOTEC OXOAIKEG aiBouoeg OUWCG YIVETAL OCUCTNUATIKA XPNoON TNG TELPOUATLKAG
pnebodoloyiag, (Kwtong & Mmaoldkog,2009; XoAkid 1999), evw 6&ev eivatr Alyol ol
ekmaldevTikol mou ekdppalouvv doOPo amévavil ota Opyava KoL TIG TIELPAUATIKEG SLATALELS
KaBw¢ Kot yla TNV emtuxia ¢ nelpapatikig dtadikaoiag, (Kwtong, 2005). Q¢ emakoAoubo

TWV TPWTOYVWPWV OSUoKoAlwV KOBwWG Kal tNG Un €vOESELYUEVNG QVTLUETWILONG TNG
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S1baktikng Stadkaociag amd Toug eKMALSEUTIKOUG ElvOL VO OVONTTUCOOVTOL OPVNTIKEC
OTAOELG YLO TNV ETMLOTAUN, ATO TOUCG LABNTEG, OTN CUVEXELX TNE EKTIALOEUTLKAG TOUC TTOPELQG
KoL KaT' ETTEKTAON KOL LETA TNV EVNALKLWOT TOUG.

O Arons umoypappilet to mpoBAnua t¢ adiadopiag kot aduvapiag oplopévwv
EKTOLOEVTIKWV VA acX0AnBoUV LE TIG MPOATIOUTOUUEVEG YVWOELG TWV LaBnTwy Toug Kal va
Tou¢ obnynoouv otnv avamtuén Bepellwdwyv kot amAwv TPonwv okéPnc. Tovilel otL ol
neploootepol SAokalol dev €xouv OPOUOLWOEL TIC AMAPAITNTEG YWWOELG Kol Se€LOTNTEC,
KaBwg &g BonBRBNKav EMAPKWE KATA TNV EKMALSEUON TOUG WOTE VoL OLKOSOURoOoUV oL (SloL
KATGAANAO TPOMO OKEPNC Kol LKAVOTNTO €KTEAEONG OUAAOYIOUWVY TIOU TIPEMEL va
olkobopnjoouv otoug paBntégc toug, (Arons, 1992). OL ekmnawdevtikol mou  bev
OUVELSNTOMOLOUV TO POAO TWV EVOANAKTIKWYV avTIARPEWYV TwV pHadntwv Tou¢ wg mPog To
SL8aKTIKO meplexOUEVo, OV aoyxoAoUvTal YE TNV TPOTOMOoiNonN auTtwv Twv LOewV Kol dev
Uropouv va KataAdBouv TG SUOKOALEG yla TNV TMPOCEYyLON NG yvwong, OMwG Kol Tn
onuooia Kot XpNoloTNTA TWV TELpAUOTIKWY Spaoctnplotitwy, (Mc Dermott, 1990). Otav
Sev yvwpllouv Kal Kata cuvenela Sgv aoxoAoUvTal LE TIG MPOoUTMAPXOUCES AVTIANPELG TwV
poontwv Ttoug, mOavotata KAl N Yvwon TOU TIEPLEXOMEVOU VO E€lvOl QVETAPKAG,
(Kouvtoupuwtng & Mixag, 2007). H avaykn tpomomnoinong Twv eVOAAAKTIKWY avtiAfPewy
Twv padntwv Bswpeital amapaitntn wote va 606l n Suvatotnta oe autoug va
TPOocEeyyloouv TNV EMLOTNROVLKN yvworn. O Ausubel e€dANou amnd to 1968 unootrpile otL: “O
TILO ONMOVTIKOG TIOPAYOVTOG TIOU EMNPEAlEL TN HABnon €ival autd Tou 0 eKMALSEUOUEVOG
yvwpilel noén, eéakpipwoé to kat didage tov avaloya”, (Ausubel, 1968). O Liu to 2009,
gmuonuaivel tpla mpoBARUATA OTNV Topeia yla TNV €miteuén TOU EMLOTNUOVIKOU
gyypappatiopol. H aduvauia tpomomoinong twv eVOAAOKTIKWY LOEWV MO TIG OTOLES
Slakatéxovral Habntég kat evinAilkol avayvwpiletal wg mpwto MpoBAnua. Onwg Toviletal
Kol 0 GAAEC €peuveg Tou adopolV TN SLEOKTIKA TwV GUOLKWVY ETUOTNUWY ayvoouvTal
CUCTNUATIKA oL TtPoUTIAPXOUOEC LOEEC TWV OTIOUSACTWY OL OTIOLEG Elvall AELTOUPYLKEG Kol
KAAUTITOUV  LKOWVOTIOLNTLKA TILG QTALTACEL] Yyla TNV OLtloAdynon Twv  Kabnuepwwv
dawopévwy. H mpoomdBela PeTAS00NG EMOTNLOVLKWY EVVOLWY, apXwV, Kot LeBodwv eival
ablvato va OVIIKATAOTACEL TIG mpolmdpyxovoes Oéeg. Elvalr 1600 OuokoAo va
SladoporoinBouv ot apxLkég LOEeg pe tnv mapadoaotakr dtdaokaAia mou akopn kot étov
OQUTEG €pxovtal o€ avtiBeon pe ta amoteAéopata plag emibeléng r ULOG TIELPAUATIKAG

Stadikaciag ol ommoudaoTEG apvouvtal va Tig Tporonotjoouv (McDermott L., 1991; Driver et
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al., 1989; Halloun & Hestenes, 1985b). To 6eUtepo amd Ta TPlat MpoBARuATA TIOU
gmonuaivetl o Liu, glvatl n avayvwplon Tou EMIOTNHOVIKOU EYYPAUUATIOMOU WE HULO TIPOG
emnitevén katdaotaon n omola €xeL tn popdn TOU TAYLOU KEKTNUEVOU edooov emiteuxBel. H
napandavw avtiAnPn ayvoel tn ouvexwg e€eAlooopevn puon TNG EMOTAUNG KOL TN
Slaxpovikn yVwoTikn amaitnon yla mAnpodopnon, evnuépwaon, kat epapuoyr. To Tpito
TéNoC eival n Bewpnon Tng povodpoung petadopdc tng mMAnpodoplag amo TNV mnyn mpog
TOUC BEKTEC QyVOWVTAC TN CUMMETOXLIKN Stadilkacia oTnv KATAKTNON TNG YVWOoNG.

INUOVTLKO €lval To mpoBAnua tng anddoong kabwc Kat tng duvatotntog yia th Ann
NG EMOTNUOVIKNG TIANpodopiag. MoAEG A€€elc amd tnv kabnuepwvr {wr oTtnV €MLOTAUN
naipvouv €va tedeiwg StadopeTiko vonua kat to avtiotpodo. Ot Hand et al. 2003 kaBw¢ Kot
ot Norris & Phillips 2003 gotialouv 0TOV CNUAVTLKO POAO TNG YAWOOOC TIOU XPNOLUOTIOLEL N
EMOTAKN. H Katavonon tng EMLOTNMOVIKNG opoloyilag TIOeTalL WG MPOoAMALTOUMEVO YLO TV
oavayvwan, tTn ypadn Kal TNV EMKOWVWVIN O€ EMLOTNUOVLKA BEpata kal arnoteAel OepeAwdn
TIAPAYOVTA YLOL TNV TIPOCEYYLON TOU EMLOTNHOVIKOU gyypoppatiopol. Ou Aéfelc tng
KaBnuepwng wng Aappavouv SLadopeTikr) onuacio 0tav XPNoLULOMoLoUVTaL 0Ta Aol
™C¢ emotnung, (Kokkotag 2002), kat Snuioupysital pia TPoBANUOTIKA KOTAOTAON VL0 TOUG
pnoOntéc adou ot idleg Aé€eig amoktouv dladopetikr) onpacia, (Ryan, 1985). & 6poug OMwWC
n toxutnta, n emcayxuvon, n duvapn, n pala, oyvoeltal TANPWG N avoykalotnta
neplypadnG TwV MPAEEWV KAl TWV AELTOUPYLWV TIOU TIPETIEL VA EKTEAECTOUV WOTE VA TOUG
anodoBel EMOTNUOVLKO vOnua. H amotunwaon Tou VO OTOG YIVETAL LOVO AV OL OTIOUSAOTEC
OUMHETEXOUV €VEPYA O OAa Ta oTAdLa TNG SLadLKOOLOG EVOG TIPOOEKTIKOU AELTOUPYLKOU
OpPLOMOU TOU OpOoU Kal EAEyXOVTAL WG TPOC TNV ETLOTNHUOVIKN akpifela kal tnv opbr xprnon
™G YAwooag. H aduvapio katavonong Tou VONHOTOG TwV EMLOTNUOVIKWY evvolwv odnyetl
otnv €Newdn KoAALEPYELAG OXL MOVO OTIG O€TIKEC eMIOTAMEG OAAA KalL o€ TOAAOUG
TIVEUUOTLKOUG TopElg, (Arons, 1992). O Shahn to 1988 emekteivel To MPOBANUA aKOUN Kal
oTNV Katavonon, epunveia kat xprion amAwyv AEEEwV OTIWG TOU KTOTEM KAl TOU «EMELOA» O€
ETLOTNUOVIKOUG OUAAOYLOMOUG, HE amotédecua tnv  aduvauia adopoiwong g
ETUOTNMOVIKNG HEBGSou ouMoylopol kat gpunveiag, (Shahn, 1988). O ToeAdég to 2011
ekdppalovtag v aduvaupia petadopdg Tou EMOTNUOVIKOU AOYOU OO EMLOTAUOVEG Kol
Snuooloypddoug TPog To KOWWVIKO GUVOAO ETILONUALVEL:
«OL mapouotaoels Fepudtwy twv QUatkwy ELotnUwy amo ENLOTAUOVES Kat SNUOTLOYPAPOUG

O€ KOWO Un L6IKWV SeV SLOXEOUV KT KAVOVA TTOALTIOULKA XOPOKTNPLOTIKA TTOU KAVOUV TN
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Slapopa tou emiotnuUovikoU. Auto ouuBaivel SLOTL oL ETTLOTHUOVEG SEV UETAOXNUATI{OUV TOV
ETOTNUOVIKO AOy0 0 KaGnNUEPLVO LE armoTEAsoua va unv touc kataAaBaivel kaveic (oUTe ot
énuoaotoypaot). H katadnén eivat va unv armokaAuntovratl ot kKadnuePLVec SUVATOTNTEC Kal
aduvauiec ¢ EMIOTAUNG UE QITOTEAECUN VO CUVTHPOUVTAL TA «OUVOPO» QVHUECA OTO

KETLOTNUOVIKO» KoL TO «KOWWVIKO», (Van Eijck & Roth 2007)», (TogAdég 2011).

2.4 0 poAog TOU TPOOWTIKOV EVSLAPEPOVTOC KL TG
avtoavtiAnyncg

210 npoypauua PISA otov TOUEX TWV OTACEWV TwV Uadntwv amévavtl oti¢ QUOIKEC
Enotnuec ouvumeptAdauBavovral 1O EVOIOPEPOV VIO TIC QUOLKEC ETIOTHUEG Kol N
autoavtiAnyn TtnNe KavOTNTHC Yo Uadnon twv QUOIKWY emotnuwv. Ol OTHOEIC TwV
UaONTWV MPOG TIC EMIOTNUEG EMNPEA{OUV TNV TEPALTEPW OYECH TOUC UE QUTEC. [Tpowdouv T
XPNon Twv EMIOTNUOVIKWYV EVWOLWYV Kol UeBodwv otn kadnueptvy tou¢ {wn kadwc kat ™ Sia
Biou avantuén tng emiotnuovikng yvwaong, (OECD, 2007). To evéladEpov ekSNAWVETAL LLE TNV
EUPAVLON TIEPLEPYELOG VIO TOL BEpATA TWV GUOLKWV EMIOTNHWY, eMideLEn mpobupiag yla tnv
OMOKTNON VEWV YWWOEWV KAl LKAVOTATWY, amo Stadopeg mnyEC kot pe dtadopec pebodouc.
H autoavtiAnPn cuvOEeTaL UE EUMLOTOCUVN OTIC LKAVOTNTEG TOUG va Xelpilovtal {ntrpata
TwV PUOLKWV EMLOTNUWY, va Eemepvouv SUOKOALEG Tou epdavilovial otnv emiluon twv
TMPOBANUATWY TwV GUCIKWVY EMLOTNUWY Kol va amodibouv KaAd T PUOLKEG ETILOTAEG.
(TLavvikomouAog K.a., 2010) H autoavtiAnyn twv pabntwy Sev eival dla yla ta Stadopa
YVWOTIKA avtikeipeva, (Marsh & Retali, 2010). Exet StamiotwBel Ot n akadnuaikn
autoavtiAnyn yevikd aAAd akOun TepPLocOTEpO N akadnuaikn avtoavtiAnyn oe
KOOOPLOPEVO YVWOTLKO TOUEQ OXETI(ETOL E TN OCUVOALKN Toug emidoon Kat Tnv enidoon oto
OUYKEKPLUEVO TOMEQ, emumpooBeta n uvPnAn auvtoavtiAnyn oxetiletalr pe vPnAotepeg
EKTIALOEVUTIKEG KOl HOKpOTpOBeoua emayyeApatikeg dlhodoieg, (Marsh, 1991; Marsh &
Yeung, 1997; Guay, et al., 2003; Guay, et al., 2004; Marsh, 2007; Seaton et al., 2009). Oco
udnAotepn elval n auvtoavtiAnn o€ €va yvwoTlkO Topéa TOoO KOAUTEPN €lval Kal n
enidboon o€ aAUTOV Kal To aviiotpodo, e tn Betik cuoxEtlon va eudaviletal apdibpoua
napatnpeital tavtoxpova ouvexng alAnAemidpaon kat avatpododotnon Twv Ovo
napandvw petapAntwy, (Hattie, 2003; Valentine & DuBois, 2005; Marsh & Craven, 2005,
2006; Marsh, 2007). Ot Seaton et al. To 2009, péow tn¢ avaiuong tng faong Sedouévwy Tou
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StaywviopolL PISA tou 2003 omou cuppeteixav 41 xwpeg, ameédelfav tn yevikeuon Tng
TAPATIAVW OXEONG OE OVEMTUYUEVEC KOL QVONTTUCOOOUEVEC XWPEC. Avadépouv
XOPOKTNPELOTIKA OTL N uPnAn akadnuaiky emidoon O& OCUYKEKPLUEVO YVWOTIKO TOUEQ
daivetal va cupPariel otn BeAtiwon tng autoavtiAnPng o€ auTOV Kol TAUTOXPOvVO N
uPnAn auvtoavtiAnpn va ouvelodépel otn BeAtiwon NG akadnuaikng emidoong oto
OUYKEKPLUEVO TOpEa, (Seaton et al., 2009). H PetaAn to 2013 oe peAétn availuong
S6ebopévwy Tou Slaywviopou PISA tou 2006 yia tnv EAAGSa avadépel OtL oL pabntég pe
uPnAn avtoavtiAnyn ot GUOCLKEG ETUOTHEG ETITUYXAVOUV Kal UPNAEC amodOoELS Kal TO
avtiotpodo. Emlonpaivel emiong OtTL akoun Kot pobntég pe opola emiboon oTIC GUOLKEC
ETUOTAUEC TIOU ¢oltolv oc oxoAeia pe Sladopetikd emimedo emddoewv epdavilovv
Sladpopetikn autoavtiAnyn otov Topéa auto. O padntig mou $poltd oTo OXOAELO ME TIG
unAotepeg emibooelg eudavilel Tn xapunAotepn avtoavtiAnPn LKAVOTATWY OTIC PUGCLKEG
EMOTAUEC. H olyKpLon TOou €0UTOU TOU HUE TOUG AAAOUC £XEL WG CUVETELA TNV UTIOTIUNON
TWV KAVOTATWY Tou Tou TiBavov va emidpépouv XapnAotepeG UEANOVTIKEG ETILOOOELC.
(PetaAn, 2013; Marsh & Retali, 2010) Mapopola OTOUC EKMALSEUTIKOUC OL XOUNAEG
nenolOnoelc 6oov adopd tn SLOOKTLKN EMAPKELA O VOl YVWOTIKO QVTLIKELLEVO 08nyouV o€
eTLAVELAKN TIPOCEYYLON XWPLG TN XPron KAoTtopwy SL8aKTIKWY TEXVIKWY, (Ramey-Gassert
& Shroyer, 1992; Enochs, et al., 1995; Ghaith & Yaghi, 1997).

To evbladépov Tou KABe ATOMOU MUMOPel va avadEpetal otnv Sla TNV €MOTAMN, OTaA
HoBnuaTa EMOTNUWY, 0TNV EMLOTNUOVIKA LEBOSO 1| oTA AMOTEAETUATA TNG EMLOTHMNG OTWCG
n texvoloyia, (Schibeci & Sorensen 1983). O Hidi & Renninger, 2006 kat Silvia, 2006
Tieplypddouv 1o eVOLAPEPOV TWV TTOALTWY YLA TN YVWON WG XAPAKTNPLOTIKO OXETWIOUEVO UE
Vv aA\nAeniSpaon Tou atopou e To TepBarlov Tou. ZUpdpwva Ue Toug Hidi et al., 2004 n
oxéon evblad€Poviog HE €va AVTLKELLEVO KaBopileTal amd YWWOTIKEG KAl CUVOLOONUATIKEG
TIOPAPETPOUC. ZUVOEETAL HE TNV TPOOUUIO TWV OTOMWV VA OIMOKTNOOUV YVWOELS OTLC
OUYKEKPLUEVEG YVWOTIKEG OEUATIKEC TIEPLOXEC. ZAV OUTTOTEAECHO OUTOKTOUV GCUYKPLTLKA
KAAUTEPEC YVWOTIKEG KAL LETAYVWOTIKES LKAVOTNTEG OTLG CUYKEKPLUEVEG TIEPLOXEC. H BeTkA N
opvntiky mpodldBeon ywa TG €MIOTAUEG KaAAlepyel avtiotolxa Oetikd 1f apvntika
ouvalcOnuata, ylo TG EMIOTAUEG Kol Tn MeAETn toug, (Koballa & Crawley 1985). Ta
mapandvw cuvalcOnuato BewpouvTtal EMIKTNTA XAPOKTNPLOTIKA KaBopilouv T OTAOEL
TWV atopwv 6oov adopd TG eMOTAPEG KaBwC Kal Tig ouunepldpopég toug, (Koballa &

Crawley, 1985; Koballa & Glynn , 2007). OL otdoelg umopouv va KaAAlepynBouv
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pHokponpoBeopa, (Hill et al. 1995, Koballa 1988, Reid 2006 ), kot pmopoUv va gival
KABOPLOTIKEG OTN CUUMEPLPOPA TOU ATOHOU 0oV adopd Tn oxEon TOU HUE TNV EMLOTAUN,
(Koballa 1988, Shrigley 1990). N'vwoTikol, cupmepLdoOpLKOL KAl CUVALCONUOTLKOL TTAPAYOVTEG
elval auvtol mou kaBopilouv kal Stapopdwvouv TIC OTACELS cUPdwva pe Toug Eagly &
Chaiken ,1993. loxupn €ilval n mpotpomn yla tn dnuloupyia HLOG TAONG UE OTOXO TNV
oavantuén tou evdladpEPOVTOC Kol TAUTOXPOVA TNG EKTILNONG TwV LABNTWV OTOV TOUEQ TWV
DUOLKWV ETILOTNUWVY KOl LECW OUTOU TNV ETTEVEN TOU OKOTOU TIOU ELVOL O EMLOTNUOVLKOG
EYYPAUUATIONOC, (Shamos to 1995).

Ynapyouv €peuveg OmMw¢ Ttou Paisley 1998 oOmou Oewpeital TO TPOCWTILKO
evlladépov MOAU ONUAVTIKOG TIOPAYOVTAC OTNV ETUTEUEN ETLOTNUOVLKOU EYYPOAUMATIOUOU
Kal @AAeg onwg twv Allum et al. to 2008, mou avayvwpilouv TN CUCXETION YVWOEWV —
TenolOnoswv w¢ acbevr) TMaPAyovVTA YLO VO OIMOTEAECEL TIOPAPETPO KAELSL. AmoteAéopata
EPEUVWV £XOUV OUVOEoeL TIG OeTikég memolBnoelg kot to evdladépov otn GUOLKA WG
napayovta mou odnyet og kaAUTepa padnaotaka anoteAéoparta (Osborne, et al., 2003; Hidi,
et al., 2004; Perkins et al., 2005), kot mapaKvel Toug $HoLTNTEG oTNV EMIAOYH TIEPLOCOTEPWV
poOnuatwv euaotkng otov KUKAO tTwv omoudwv toug, (Osborne, et al., 2003; Hidi, et al.,
2004). Ta amnoteAéopata tou OSlaywviopou PISA 2006, mou NTAV E€0TIOOUEVOC OTOV
EVYPOUUATIONO OTIC PUOLKEC EMIOTAMEG, avadelkvoouv plat  taon uyPnAdtepou
ETULOTNUOVIKOU evlLad€POVTOG Ao TOUG HABNTEG TWV XWPWV TIou gpdaviiav xapunAotepa
ETUMESA ETUOTNUOVIKOU EYYPOUUATIOMOU OE OXEON HUE TOUG HABNTEC TWV XWPWV TIOU
eudaviiav uPnAotepa enineda MLOTNUOVIKOU EYYPAUUATIONOU. Q¢ MOPASELY O UTTOPEL VAL
avadepBel n KolouBia otnv omoila oL padntég epdavilav to vPnlotepo evdladpépov oe
B£pata mou adopouV TNV EMOTAKN Kal N Xwpa KataAdupave tnv Tpitn and to téAlog B€on
™G katdataéng ocov adopd To SeLKTN TOU ETMULOTNUOVIKOU gyypappatiopou. AvtiBeta n
Oavdia mou epdaviZe Tov LPNAOTEPO SEIKTN EMLOTNUOVIKOU EYYPAUUATIONOU BpLokoTav
otnv teAevutaia B€éon 6cov adopd to evdladEpov Twv Hadntwy yla Béuata TG EMOTAUNG.
H apvntiki ouoxétion Metall tng amodoong twv pabntwv plag xwpag oe Bépata
ETULOTNOVIKOU EYYPAUUATIOHOU Kal Tou evdladEpovtog mou epdavilouv yla ta B€pata mou
adopolv tnv erotApn gpdaviletal kal oe AAAeG SLEBVEIC CUYKPLTIKEG LEAETEG OTIWG OTO
project Relevance of Science Education (ROSE), mou okomd e€ixe tnv avaluon twv
mAnpodoplwy ylo TNV OTACH KoL T KivnTpo OTNV €KUABNON TNG EMOTAUNG KoL TNG

texvoloyiag amo dekamevtayxpovoug padntéc. Ot Sjoberg & Schreiner to 2005, avadépouv
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otL and ta Sedopéva TOU MAPATMAVW project TPOKUMTEL OTL OL VEOL OTI( TIEPLOCOTEPO
OVOTITUYUEVEG XWPEC €lval AlyOTepOo BeTIKOL yla TO pOAO TNG EMLOTAKNG KOL TNG TEXVOAOYLOG
otnVv Kowwvia. Qotéoo oe eninedo xwpag, o 52 anod Tig 57 xwpes mou €Aafav HEPOG OTO
Staywviopo PISA tou 2006, ol pabntég pe vPnAotepo evdladEépov yla Ta EMLOTNLOVIKA
Oéuota mapouciacav  KaAUTEpeC emibOoel otov  OElKTn  TOU  EMLOTNUOVIKOU
gyypappatiopou, (OECD 2007). e oxetikn €peuva ot Shen & Tam 1o 2008
XPNOLLOTIOLWVTAG TA AmOTEAEoUATA TWV £peuvwy TIMSS twv etwv 1995, 1999, kot 2003
katéypapav oe emninedo xwpoag, o Betiki ouoxEton HeTafl tou evdladEpPoviog TwV
HOONTWV ylo TA EMLOTNHOVIKA B€pata Kal tng emidoong auvtwv, (Shen & Tam, 2008). 3¢
€peuva twv Hahn et al., 2013 pe pIkpoUG UHaBNTEG EUPOVIOTNKE OTATIOTIKA OGNULOVTLKA
ouoxétion (r=.193 pe p<.05) peTall TOU ETIOTNMOVIKOU EYYPAUUATIOHOU KOl TOU
evlladépovtog mou ekdnAwoay Ta matdla yia tnv enotiun, ( Hahn et al., 2013).

Itnv €peuva Tou EupwBapopetpou to 2013, mou SLe€nxdn o 27 xwpeg HEAN TNG
EUPWIAIKAG €vwong, To 53% twv moAltwv SdnAwvouv OtL evdladEpovtal yla Béparta
EMOTAMNG Kal TexvoAoyiag, evw to 40% £xouv tnv avtiAnyn OTL lval evnUEPWLEVOL OF
B£pata emoTAUNG Kol Texvoloyiag. To uPnAdTEPO TOCOCTO MO KataypddeTal 6cov adopa
to evéladépov eival 77% otn Zoundia kot to xapunAotepo 34% otn Toexia. Oco Ayotepo
EVNUEPWHEVOL £lval Ol KATOLKOL HLOC Ywpag yU autd to Ofuata, TOOO TEPLOCOTEPO
adladopolv yla To av Ba UTIAPXEL O OXETIKOG Onuoolog dtdloyog kot av ot (Slol Ba
EUMAQKOUV OTLG ANOPACELG VLA TA EMLOTNOVLKA KoL TEXVOAOYLKA {NTHMOTA, TA Omoia €XouV
TIOLKIAEG eTUMTWOELG 0T {wh TOUG (KOWWVLKEG, OLKOVOULKEG, Lyelag K.a.). Etol, oe xwpeg
onw¢ n IAoPevia, n Ouyyoapia, n AoPakia, n Toexia ot omoieg kataypddovtal ta
XapunAdtepa mocootd evlladEPoviog n TMAELOVOTNTA TwWV TIOATwWY SdnAwvouv OtL Oev
XPeLAaleTal va mopeUPaivouv oTIG OXETIKEG amodAoels. Anod Tnv SLa Epeuva TP OKUTITEL OTL
UTIAPXEL HLOL LOXUPH OUOYXETION METALL TOU evllodEépovtog oe BEpata €mMOTAUNG Kal
texvoloyiag kal Tn¢ atoBnong mou €xouv oL TtoAiteg 6oov adopd TNV EVNUEPWOH TOUG TAVW

o€ autd ta B€pata. (Special Eurobarometer 401)

2.5 H&éaptnon emotnuovikoy eyypauuaTiouon, amo to eUAo, amo
TO YVWOoTIKO vTtofabpo, kat tTnv nAikia

ITn OX€0N TOU ETLOTNUOVIKOU EYYPAUUOTIOUOU HE TO GUAO TA ATMOTEAECUATA TWV
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epeuvwyv eudavilovtol CUYKEXUUEVQ, EVW SEV UTIAPYXOUV OTOLXELO TOU val amoSELKVUOUY
™V Unopén BloAoylkwv mopayoviwyv ot omoiot dikatoAoyoUv SladopeTIKEC ETULOOOELS TWV
6Uo0 ¢UAWV o0e emoTNUOVIKA {nTtrApota Kot dlaitepa oe Bfépata mou adopouv T
poOnuatikad, (Sharma & Meighan 1980; Zeldin & Pajares 2000; Caplan & Caplan, 2005).
Metafl Twv Ywpwv Tou O0ZA oto dtaywviopo PISA 2006 ta ayopla epdavilouv upnldtepo
HECO Opo emidooewv og Bépata mou adopolV TIC GUOCLKEG ETLOTAUEG O CUYKPLON LE T
Kopitola, pe tn Stadopd va epdavileTal OTATIOTIKA onpavTiky. Movo otnv EAAada kat tnv
Toupkia ta kopitola eudavilouv OTATIOTIKA oNUAVTIKA UPnAoTePn pEan enidoon amod ta
ayopLa. Amo TIG €KOOL EMTA XWPEG TTOU CUMMETEYOV 0TO Staywviopo PISSA to 2006 kat Sev
avnkav otov OOZA oOTIG TECOEPLC T ayopla epdavilouv B€TIK OTATIOTIKA ONUOVTLKN
Sladopd evw T Kopitola oc OSwdeka. Ou embooel Twv yuvakwv egudavidovrot
XOUNAOTEPEC A0 AUTEC TWV avOpwVv oe TTOAEG £peuVeC OTwG Twv Hayes & Tariqg, 2000. ¢
OAn TN oslpa epsuvwyv tou National Science Board amd 1o 1992 £wg kat to 2012 ot yuvaikeg
eudavilouv xaunAotepeg emibO0El O OUYKPLON ME QUTEC Twv avlpwv oe Bpata
ETLOTNUOVIKOU  EYYPOUUATIOHOU OTIG UOLKEC ETIOTAMEG.  AwodpEpouv  OUwWC  Ta
anoteAéopota ota B€pata mou adopolV AmOoKAELOTIKA T BloAoyia omou ot emdO0EeLg TwV
YUVOLKWV £lval oe OAeC TG £peuveg Alyo UPNAOTEPEC O OXEON ME QUTEC TwWV avdpwy,
(National Science Board, 2014).

OL avépeg otnv teAeutaia €peuva Tou eupwPapoustpou Seixvouv peyaAlTepPO
evoladepov (oe mooootd 64%) oe BEpata mou adopouv TNV ETLOTAKN KAl TNV TexVoloyia
and TG yuvaikeg (oe moocootd 44%). OL avdpeg emiong ailoBavovtol TEPLOCOTEPO
EVNUEPWHEVOL OE BEpaTa EMOTAUNG KaLl TExVOAoyilag (o€ MooooTtd 49%), oo TLG YUVOLKEG
(og mooooto 33%) (Special Eurobarometer 401). Tnv teAeutaia dekaetia T oTOLXELQ OO TN
ueAétn, The European Higher Education Area in 2012: Bologna Process Implementation
Report, &gixvouv [l TAON UTEPEKTIPOOWTILONG TWV YUVALKWYV UETOEU TwV GOLTNTWV TNG
TpLtofadulag ekmaidbevong, kuplwg otoug Topelc ™G ekmaideuong kal TG UYelag Kal
POVOLAG. XTOV TOMEQ TWV BETIKWY ETULOTNUWY UTIAPXEL ULOL LOOPPOTILA OTO CUVOAO TwV
EUPWTTATKWV XWPWV EVW oL SLadopEg PETAEL TWV XWPWV Elval LEYAAEC.

OL edwol epdavitouv koldtepeg emddoel o€ O€pato  EMLOTNHOVIKOU
EVYPAUUATIONOU amd Toug amAoug MOoALTeG. Ztnv €épsuva Twv Stockmayer & Bryant 2012 ot
ETUOTAUOVEG O OMOLOV TOMEQ Kal av avnkav (BloAoyol / emiotiueg vyeiag, ¢puoikol /

pnxavoAdyoi, meplBaAlovtoddyol, Oiddopol) mapouciacav KOAUTEPEG €ETLOOCELS UE
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OTOTLOTLKA oNUOVTLKA dladopd og ox€on He Toug armAoUC TIOAITEG. Z€ OAN TN OELPA EPEUVWV
National Science Board amé 1o 1992 £wg kat to 2012, n emnidoon OTOV EMLOTNLOVLKO
EVYPAUUATIONO €lval KAAUTEPN yla TOUC £LOIKOUG O€ OXEON E TOUG AmAOUG TIOAITEG, UE TN
Sladopa va kupaivetal anod 18 wg 21 mooooTtiaieg povadeg. Itnv teAevtaia épeuva to 2012
0 HECOC OpoC O0pBWV ATMAVINCEWV OTI( EPWTNOEL EMIOTNHOVIKOU EYYPALUATIONOU
TPOCEYYLOE TO 62% otoug amodoltoug deutepoPfabuiag ekmaidbevong evw édptace to 81%
otou¢ amnodottoug Tprtofabutag mou eixav TapakoAouBbrosl Katd TN SLAPKELD TWV
OTIOUSWV TOUC TOUAAXLOTO Tpla LoBrpata EMIOTNUWY KoL LOONUOTIKWY OTO TIOVETILOTHLLO,
(National Science Board, 2014).

H nAwia gival évag mapdyovtag mou eUTAEKEL Kol GANEG apapéTpout. Ol CUVEXWG
aUEAVOEVEG YVWOTLKEG OTMALTAOELG KAl N avaykn yla mepattépw e€elbikevon emiBailouvy
OTOUC VEOTEPOUC Ot nAlKia TIOAITEC TEpLOOOTEPA XPOVIa ETUOpdwonG. AUTEC oL
HLOKPOTIPOOECUEG KOWWVLIKEG Sladopormolr)oel kablotouv SUOKOAN tnv emidpacn Ttou
TIaPAyovTa NALKIO OTOV ETILOTNHOVIKO EYYPAUUOTIONO. Mapatnpwviag Ta SLoxpovika
anoteAéoparta Twv epeuvwy tou National Science Board armo to 1992 w¢ to 2012, ot moAiteg
TIOU QVAKOUV 0TNV NALKLOK opada Twv 25 wg 34 stwv epdavilouv tnv uPpnAotepn anodoaon
OTLC EPWTINOELG ETMLOTNUOVIKOU EYYPAUUATIOHOU. OL VEOTEPOL EVAALKEC TTOPOUGLAIOUV ETIONG
HEYaAUTEPO evlladEpov o BEpATA EMOTAUNG KoL TEXVOAOYLAC OO TOUG HEYOAUTEPOUG,
(National Science Board, 2008), kaL €lvol TEPLOCOTEPO KATAPTIOMEVOL Ot BEpata
Texvoloyiag agpou €xouv kaAltepn ekmaidevon (Losh, 2010; Pew Research Center, 2007,
National Center for Education Statistics, 2007). AlomOTWVETAL OUWG TAUTOXPOVO OE
OUYXPOVEG £PEUVEG Lo aUENCN TOU TOCOOTOU TWV CWOTWV OTAVTINCEWY UE TNV NALKia, ot
OPLOUEVEG EVVOLEC TWV GUCLKWYV ETILOTNUWY OMWG N evépyela (Kwtong 2011). Itnv EAAGSa
ocUpdwva pe TNV €kBeon mou meplypddel t B€on tng otov Eupwmaikd Xwpo Avwtotng
Exnaidevong (EXAE) oto mAaiolo ulomoinong tng Awadikaciag tg MmoAdvia Tou
dnuootevtnke tov AmpiAlo tou 2012 amd tnv Euvpwnaiki Evwon pe titAo: «The European
Higher Education Area in 2012: Bologna Process Implementation Report», o dottntikog
TMANBUOoPOG TG TprtofabuLag ekmaidevong g NAKLAKAG opddag 18 — 34 eTwv MapouoLaleL
onuavtikn avénon. Amo to 13,7% tou cuvoAlkoU TtAnBuopou to 1999 avépyetal oto 21,5%
10 2004 (awénon 57%, n peyaAltepn o€ oxéon ME TG 33 XWPEG TIOU CUMUETEXOUV OTNn
HEAETN) kol oto 26,7% to 2009 (avénon 95% amo to 1999). H mapandvw avénon twv

nocootwVv &ev oupPadilel pE TIC MPOOTTIKEG epyaciag Tou TPOodEPEL TO TTUXIO TNG
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TprtoBadutag ekmaidbevong otnv EAAASQ, kaBw¢ Kol HE TNV gpyacia mou emteAolvV o€
ouVvVAPTNON UE TA TPOCOVTA TIoU Katéxouv. H xwpa Bploketal otn duouevéotepn Béon pall
pe tnv Toupkia 6cov adopd TO TOCOOTO avepylag Twv LoLaitepa HOPPWHEVWY VEWV TO
omoio eivat uPnAdteEPO akopn Kal amd TO QAVTIOTOLXO TIOOOOTO TWV VEWV HE XOUNAO
HOPPWTLKO emimedo, Kal mapoucldlel To SeUTEPO UPNAOTEPO TTOCOOTO OTOUC VEOUC TIOU
KaTéxouv B€0elg KATW amd TO emimedo TwvV MPOCOVIWV Touc. Mapd tnv amalolodon
EPYOOLOKN TIPOOTTIKN N avénon Twv MooooTWV Twv olaitepa popdwHEVWY VEWV pall pe
Vv €l0obdo Twv VEwvV Texvoloylwwv otnv ekmaidevon kat tnv apeon &wadoon NG
nmAnpodopiag mou emnipEpouv amoteAoUv BeTIKOUC olwvol¢ 0oov adopd TNV OXECNH TWV

VEOTEPWV YEVLWV HE TNV ETILOTAKN KAL TNV TEXVOAOyia.

2.6 QDUOIKEG EMOTIUES KAL ETLOTYUOVIKOIC EYYPAUUATIOUOC

O poAoc Twv GUCLKWYV ETMLOTNUWY OTN YEVLKA ekmaideuon elval KATAAUTIKOG yla TO
ATOMO KOl TO KOWWVLKO oUvVoAo, SleupUvouv TO yvWwoTKO umoBabpo Tou OTOHOU Kot
oupBaAlouv otn SuvatoTNTA CUVEXOUC EMIHOPPWONG TOU, OMOTe Kablotatal Lkavog va
OUULUETEXEL EVEPYA OTN MAaLoiwaon Kot tn Suvapikn dtapopdwaon tng cUyXPovNG KOWWVIag
KOL TAUTOXPOVO TIPOLKI{ETOL HE T QMALTOUUEVO TPOCOVTA YlO va avTomeEEABel OTIG
TIOAUTIAEUPEG EPYAOLAKEG QVAYKEG KaTtd tn OSldpkela tou Bilou tou. MNa TNV emtuxn
EKTTANPWON TOU pOAoU TOuG Bewpeitalr avaykaio TaAPAAANAQ HE TNV €VVOLOAOYLKN
Katavonon kat tn duvatotnta Siaxelplong vopwv kol Bewplwv o omoudaotrg va sivat
YVWOTNG TOU EMLOTNHOVLIKOU TPOTIoU £pyaciag kot péoa anod t dptlocodia Kat Lotopia Twv
ETUOTNUWV VO SOUEL TOV TIOALTIOMLKO KAl KOWVWVLKO POAO TWV EMITEVYUATWVY TouC. (Bybee,
1997)

OL Mnevidata k.a., 2009, otn PBiBAloypadiky Toug €psuva avapEpouv OTL N
mAeloPnodia twv epeuvnTwy UTooTNPL{OVV OTL N YVWON TIEPLEXOUEVOU TIOU EUTIEPLEXETAL OTA
KOLVWVLKO-ETLOTNUOVLKA {nTpaTa, Ta onola otn BAcn TOU EMLOTNUOVLKOU EYYPOUUATIOMOU
anaoxoAolv TNV ekmaibevon Twv ¢uokwv emotnuwyv (AAAS, 1990, NRC, 1996), esivat
ONUOVTLKA YL TOV ATUTIO GUAAOYLOUO TIOU XpnoLuomnoleital oe autd, (Hogan, 2002; Zohar &
Nemet, 2002; Tytler et al., 2001; Fleming, 1986; Zeidler & Schafer, 1984), xwpic 6pwg ot
QUENTIKEG TAOELG OTN yvwon Tou TepLEXopévou va mpoodidouv avaioyn avénon otnv

moLoTNTA TNG EMLXElpnUatoloyiag, (Sadler & Fowler, 2006; Sadler & Donelly, 2007). Napa
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TOUTO UTIAPXOUV OPLOUMEVA KATWTATA OPLo. OTN Yvwon Tou amodidouv aflompOoexTeC
au€Noelg otnv MoLOTNTA TNG ETUXELPNUATOAOYIOG yla TNV OVTLUETWITLON KOWWVLKO-
ETLOTNHOVIKWYV {NTnUatwy, (Sadler & Fowler, 2006; Sadler & Donelly, 2007). To mpwto 6pLo
nepthappavel tn Baotkn yvwon, onwc avadépetal anod toug Perkins & Salomon, 1989, mou
TIPETMEL VA €XOUV OL HOONTEG TPV OCUPUETEXOUV Ot oulNTAOELG Kol SLaTUTIWOOUV
LOXUPLOMOUC, N OTola EUTIEPLEXETAL OTO TIPOYPALUATA OTIOUSWVY TWV PUOIKWVY ETLOTNUWV
OTNV UTIOXPEWTLKN ekmaibevuon kot n onuacia tNg €ival tOGo0 oucwdng Tou
TIPOOOMOLALETAL HE TN YVWON TWV KOVOVWV TOU TaLXVLOLOU TIPOKELUEVOU VO CUUHETEXEL
KATIOLOC O€ pLa Ttaptida oKAKL. YITAPXEL OPWC apAAAnAa Kal SeUTEPO OPLO TToU Slakpivel Ta
atopa mou SLaBETouV APTLA OPYAVWHEVO YVWOTIKO cUOTNUA, TO omoio eival duvato va
onuoatodotel S1adopeTIKO TPOTIO 0PYAVWONG EPUNVELAC Kal eTteéepyaciag TG mAnpodoplag
avadelkvuovtag po Stadopomoinon MopOUoLa HE AUTH TWV ELSIKWVY OO TOUG apXApLouC
(Bransford, et al.,, 1999). Ta dtopo QUTA ONMWG oL GOLTNTEG OETIKWV EMOTNHWY
avtamokpivovtal KAAUTEPO OTNV TTOLOTNTA TNG ETUXELPN LOTOAOYIOG OXETIKA LE TOL KOLVWVLKO-
EMIOTNMOVIKA {NTAMOTO avefdpTnTa €AV OQUTO TO YVWOTIKO oUOTNUA E€lval Apeoa
ouvdedepévo pe auta, (Sadler & Donelly, 2007).

O EYYPAUHUOTIOUOG OTIC PUOLKEC ETILOTAUEG OTIWCE avVOPEPETAL OTO TPOYpPaApa PISA
nepAapBAVEL yVWON TWV EVVOLWV o TN PpuaotLkr, Tn xnUela T BloAoyia, TIC EMIOTAUES TNG
yNG Kat tou Slaotiuatog Kabwg Kal yvwaon tng texvoloyiag mou oxetiletal pe tig QUOLKES
Emotpeg. Emumpdobeta yvwon Twv SLadikaolwy TNG EMLOTNOVLKAG £PEUVAC KL YVWON TNG
dUONG TWV ETUOTNUOVIKWY €ENYAOCEWV. ITA XAPOAKTNPLOTIKA TOU EYYPAUUATIONOU OTLS
DUOIKEG EMIOTAUEG TIPOCAITOVIOL N LKAVOTNTA VO XPNOLUOTIOEL O padntig tnv
ETILOTNUOVLKA YVWON TIOU KATEXEL YLOL VO aVaYVWPLTEL EMOTNUOVIKA EpwTNUATA, Vo €€nyel
daVOUEVA UE EMLOTNUOVIKO TPOTO, va obnyeital o€ oupmepacpato Poaolopéva o€
ETULOTNUOVIKA TEKUAPLA KAL VA ATOKTA VEQ YVWON: VO KOTAVOEL TNV EMIOTAUN WG Hopdn
avBpwrivng yvwong kat dtepelivnong, va avtlAapBAavetal mwe n EMLOTAKN KAl N TExVoAoyia
Stapopdwvouv TO UALKO, TIVEUMOTIKO KAl TIOALTIOMIKO TteplBdAlov: va emiBupel tnv
EVAOXOANCN KOl CUMUETOXA TOU WG €vepyol TOALTN o€ InTHUaATa TToU OXETL(ovVTaL UE TIG
Quoikég Emotiped. (MavvikomouAog k.a., 2010) To ocUvoAo Twv TOPATAVW OTOLXELWV
arnoteAolV yvwplopota mou Slakpivouv ToV ETILOTNLOVIKO EYYPOUUATLOUO.

KOpla mUAN €10060U TOU QATOUOU OTOV ETMLOTNHOVIKO EYYPAUUATIONO OmOTEAEL N

StbaokaAia Twv GUOLKWY ETUOTNUWY OTO OXOAEl0 YU QUTO OTO TMPOYpPAUATA OToudwv
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TOAWV XwPwV oL PUOCLKEC ETLOTNLEG QATIOKTOUV KEVIPIKO polo, (Kapudag & Koupapdg,
2002). Zuxva CUVOEETOL O ETMLOTNUOVLKOG EYYPAUMATIONOG UE TNV LKAVOTNTO TWV HadnTwy
VO XPNOLUOTIOOUV TIG YVWOELS Kal Se€lotnTeg mou améktnoav amd tn SidackaAlia twv
DUOCLKWV ETOTNUWY YLOL TOV EVIOTILOMO TWV EMLOTNUOVIKWY KO TEXVOAOYIKWV I{NTNUATWY
TIOU amacXoAoUV TN KaBnuepPLVA TTPAYUOTIKOTNTA, TNV tapakoAoubnon, tn dlaxeiplon Kat
™ AqPn anodpdcewv oxeTika pe auta, (Koupapdg, k.a., 2010; Xat{nyswpyiov & EEapyxou
2004; Kapudag & Koupapag, 2002; Millar & Osborne, 1998). O Van Aalsvoort to 2004 o€
Ll ETILOKOTINON TNG OXETIKNG BLBAloypadiog emionuaivel TECOEPELC TMTUXEC TNG OXOALKAG
S18a0KaAlaG TWV EMOTNUWY TIOU UIOPOUV VA antoTEAECOUV EPAATAPLO KAL VA EVIOXUOOUV
TOV EMUOTNOVLKO EYYPAUUATIOUO:

a) To evLadEpov Tou meplexopévou cUpdwva e TV avtiAnyn Twv omoudaotwv

B) H ouvelodopd TNG EMLOTAUNG OTN LEAAOVTLKI EMOYYEALATLKA OTTOKOTAOTOON

v) H avadelén tou poAou TnG EMOTAUNG 0 {NTAHATA TTOU OXETI{ovTal HE TOV AvOpwIo Kal
TNV Kolvwvia

6) H avamtuén tn¢ uneuBuvotntog twv omouvdaotwy. (Van Aalsvoort to 2004)

OL mapepBaocelg g SibaokaAiog otoxelouv oTnV avamtuén Ttou opBoloylopou Kot
TauToxXpova atn Snuoupyia Kal TNV evioxuon KATAAANAWVY LKOVOTATWYV Kal Se€loTTtwy ylo
™V £papUoyn TWV EMLOTNUOVLKWY ATMOTEAECUATWY Kal Stadlkaolwy otn kabnuepwn {wn os
TIPOOWTIKO KOl KOWWVLKO €Ttinmedo. O OLOOKTIKOG HUETACXNUATIONOG Tou udlotatal n
ETUOTNUOVLKN YVWON, TA OTOLKEld amd TIG KOONUEPVEG BLWUATIKEG KATOOTAOELS KOl Ol
TEXVOAOYIKEG EDAPUOYEG TTOU OTNPLIOUV TN AELTOUPYLO TOUG OE EMLOTNLOVIKA ATMOTEAECUOTA
oupBallouv otn oUVEeon TNG KOWwWVIaG PE TNV ETUOTAUN Kal TNV Texvohoyia. O BacLKOg
OKOTIOG TIOU ETUKEVIPWVE TN S1600KAALN TWV GUCLIKWY EMLOTNHWY OTO OXOAELO OTNV TTAPOXN
ETUOTNUOVIKAG yvwong TiBetal unmd apdlofitnon kot avadvovtal oL oToxoL yla Tnv
avantuén Baclkwyv LKAVOTATWY avayvwpeLong Kat Slaxeiplong kabnuepvwv Bepdtwy mou
avadépovtal 0Tl GUOLKEG ETLOTAUEG KaL TNV TEXVOAOyLa Kal otn SuvatdtnTa CUVEXLONG TNG
QTOULKNG erupopdwong, (Fensham, 2004; AAAS, 1993). Ot Holbrook & Rannikmae, 2009
tovilouv OTL n ekmaibeuon OTIC GUOLKEG EMIOTAUEG EVIOXVEL TOV  ETUOTNHOVIKO
EVYPOAUUATIONO €POCOV QVAMTUCOEL, TNV LKOVOTNTA TWV OTOUSACTWY va XPNOLULOToLoUV
KATAAANAQ amtOSELKTIKA OTOLXELD TTOU OTNPLIOVTAL OE EMIOTNUOVIKEG YWWOELG Kal SeELOTNTEG
yla TV emiluon kaBnuepwvwyv aAAA Kal EMOYYEAULATIKWY TIPOCWTILKWY TIPORANUATWY KaBwg

emiong Kol oUAAOYLKEG Se€lotnteg aAAnAenidpaong ylwa tnv uMELBUVN €VEPYO KOLVWVILKN
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ouppetoxn, (Holbrook & Rannikmae, 2009). H avaykn Siatipnong tTwv wdeAELWY TIOU
emudpépel n SldaokoAio Twv PUOLKWY EMIOTNUWY OTOUC HABNTEC He T Suvartotnta
epopUOYyNC TWV ONMOTEAECUATWY TOUG OTNV KOONUEPWVOTNTA ETOPA  KOWWVIKA KOl
TIOALTIOMLKA KOl armoTeAel kivnTpo Kat exéyyuo yla t Sia Blou pabnon. H dta Blou pabnon
eudaviletal amo MOAMEC OEKAETIEC WG OTOXOG TNG ETLOTNMOVIKNG ekmaidsuvong adou o
Dewey TOMOBOETEL AVAUECO OTOUC OKOTMOUG KOL TA KvNTPO TNV LKOWVOTNTA YLo CUVEXLON TNG
Habnong amd Toug TMOAITEG HETA TO TEAOG TNG ekmaidevonc toug, (Oliver et al, 2002). O
DeBoer adoU TovilelL TN YEVIKOTNTA TIOU EUTEPLEXEL O OPOG “EMLOTNUOVLKOG
EVYPOAUUATIONOC” Kal emilnTtd pla davikr wooppormia PeTofl tou e€elnTnUEVOU TIOAAEC
dOPEC TMEPLEXOUEVOU TWV PUOLKWY ETIOTNMWY KAl TWV YEVIKWY OKOTIWV TIOU ETUTEAEL N
S18aokalia Tou¢ TMpoomaBel va Tov  OpLOBETNOEL XPNOLUOTIOLWVTIAG TOUG ONUAVILKOUG
okomoug Tou B€tel n SidaokaAia Twv Ppucikwy emoTnUWV. OL omoudaocTéG pabaivouv mwg
va pobaivouv, ebapuolouv TNV EMLOTNUOVIKA yvwon Kot peBodoloyla otnv Kabnuepivn
Tou¢ {wr, QMOKTOUV LKAVOTNTA KPLTIKAG QVILUETWIILONG TWV KPIOW WV ETILOTNUOVLKWY,
TIOALTLOULKWVY {NTNUATWV KABWCE Kol TwV TEXVOAOYLKWV epappoywv, (DeBoer, 2000).

H véa taon ota mpoypappata omoudwv Tou mpowbouvTtal MayKOOUIWS EXEL WG
0TOX0 va cupmneptAndBolv os autd ta B€pata mou oxetilovral e TG PUOLKEC EMLOTAUEG,
(Feeney & Terigi, 2003). O ToeAdég to 2011, SLaMIOTWVEL pla oTpodr TwWV CUYXPOVWV
TIPOYPOUHATWY OTIOUSWV TPOG TG PUOCLKEG ETLOTNUEG MECW TNG OMoLlOG €TUXElPEiTal HLa
HETATOMLON EKTTALSEUTIKWY OTOXWV. To gvdladépov yla yvwaon anod SlapopeTikd aclVEeTa
yvwoTika nedia Sivel Tn B€on Tou oTNV AVANTUEN LKAVOTATWY TIOU ETLTPETOUV TN SLaxeipLon
TANBOUC KATAOTACEWV NG KaBnuepvrg {wng Kat mpodyouv tn Sla Blou amoteAeopatikn
olkodounon yvwoewv ano Stadopetika yvwotika nedia, (ToeAdeg, 2011). O WUANog TO
2011 emonuaivel TNV epdavion VEwV oKOTIwV oTnV ekmatdeutikn dtadikacio Twv GpuoLkwyv
erotnuwy. H Stbaokalia kal n Habnaon Tou EMOTNUOVIKOU TIEPLEXOMEVOU CUVOSEVETAL OO
N yvwon TwvV EMOTNMOVIKWY MEBOSdwv, tnv avamtuén tng KPLtlkAg okéPng koL tnv
EVNUEPOTNTA TWV HABNTWV Yl TA XAPOKTNPLOTIKA NG duong tng emotiung (WUAAog,
2011). Ta ouyxpova Tpoypappata ormoudwyv ot GUOIKEG ETILOTAMES, ONw¢ To “Beyond
2000” otn MeydAn Bpetavia, eotialouv otV €VAPUOVION TWV OKOTtwV TNG StdaokaAiag
TOUG, WG MABNUa yevikng Taldelag, YUe TO MEPLEXOUEVO TOUG WOTE va elval cupfato Kol
mpooBactyo amnd to cUVOAO TwWV OTIOUSACTWY UE APECO OTOXO TNV avamtuén tng Snuooctag

katavonong tng erotiung, (Millar & Osborne, 1998). Ol MPOTACELS Yyl TNV EL0AYWYN
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OALOTIKWV SLOAKTIKWV TIPOCEYYLOEWV UE EVIOVO TO OTOLXELO TNG SLaBEUATIKOTNTAG KAl TNG
SLlEMLOTNUOVIKOTNTOG OTNV apaywyn t¢ yvwong (Bernstein 1991, Miller 1998, Morin 2001,
Oliver et al. 2002), apxilouv va elodyovtal oto medio ¢ S6aoKaAlag Twv GuUOLKWY
ETOTNUWY KOL VO EVTACOOVIAL OFf WlO TIPOOTIABELA CUUTANPWONG TNG EMLOTNUOVIKNG
HEOOSOU PE AMWTEPO OTOXO TNV TOVWON TOU ETLOTNUOVIKOU €yypaupatiopoy, (Mmevidata,
K.a., 2011). O KouAaidn¢ Bswpel avaykaia tnv oxupomoinon t¢ Baotkng ekmaideuvong
ot QuolkéEG ETLOTAUEG. 2T oUYXpPOVN Kowwvia n €Eapon TNG EMOTNUOVIKNG YVWONG OE
ouvbuaouO E TNV TEXVOAOYLKN €kpNEN Kot ta tpofAnuata mou enidépouv emiBarlouv éva
oTolXeElWOEG pabnolako eninedo, yla To cUVOAO TwV OTIOUSAOTWY, OE GUOLKEG ETILOTAEG
gviaieg wg olvolo pe Slemotnuoviky Bewpnaon, Pe TMOAPAAANAN EUTTAOKA TWV KOWVWVIKWV
KOl TIOALTIOTIKWY ETILOPACEWV TIOU QUTEC eMEPEPAV LOTOPLKA, Kal duvavtal va emnipEpouy
pueAAovtika, (KouAaidng 2001).

ItnV KoOnUeEPWOTNTA TOU OUYXPOVOU TIOALTN TOPAAANAQ HE TG WPEAELEC
gudavilovral moAAEC eTBAaBeic CUVETELEG Ao TN XPriON TWV MPOLOVTIWY TNG EMLOTH KNG KoL
¢ TeEXVOAoyloc. ZnTApata Onmwe n TPUMA Tou OloVIoG OTNV avwiepn otudéodalpa, To
dawvopevo tou Beppoknmiou, n pumavon tou £dddouc, Tou vepol Kal TNG atHoodalpag
KaOwG Kal N avAanmtuén TwV YEVETIKWE TPOTIOTIOLNHEVWY TIPOIOVIWY EYKULOVOUV KLVEUVOUG
Kall artattolv umevBuvn avtipetwriwon, (Modvog, 2004; NlewpyomouAog, 2002). H poAuvon
Tou TePIBAAOVTOG Kot N KALLATIKY) aAAayr) Tiou emidpEpel akoAouBEe(TAL QMO TTOAULETWTIEG
OUVETIELEG OTNV OLKOVOMLa, TNV UyeEla, TNV mapaywyn teodng, tnv acdpdlela k.a., (UNEP,
2010). Ita péoa pallkng evnuépwong oAAA Kal oe culnTHOoEL] LETAEU TWV TIOALTWV T
napanavw gatvopeva aAAa kal Guoka Gpatvopeva OMwe oElopol Kal eKpnEeLg ndalotelwv
oAAQ Kal Tt ¢povopeva anmd To SLACTNHO WG TO UIKPOKOOHO OmOTEAOUV {NTAMATA ylo
MPOBANUATIONO. H KOWWVLKA, TIOALTIKN, TIOALTIOMLKA KOl OLKOVOMLKA &ldotacn Tou
AapBavouv InTtAuato OMWG TA TOPATIOVW EUNMAEKOUV TG PUOLKEG EMLOTAUEG OE LA
noAudldotatn kataotaon TPORANUATIOMOU Tou amaltel T SlabepatikotnTal KOl TNV
MPOoEyylon TwV QPUOIKWYV ETUOTNUWY HECW TWV  KabBnuepwwyv Blwpdtwy Twv
ekmadevOueEVWY o€ KABE Lol amo TIG TapaAnAvw MTUXEC. H OUCLOOTLKN KOl OTOXEUMEVN
eknaidevon obnyel oe katavonon twv cUyxpovwv MEPLBAANOVIIKWY KLVOUVWY TIou €Kavay
™V eudavion Toug mapdAAnAa pe TNV TeXVoAoyLkn €kpnén. AntoteAel Bepellwdeg ouotatiko
NG KOWWVLKAG AmOKPLONG YLO EVEPYO CUHMETOXN, KaBwE lval Kplolpo va katavonBouv Kat

VO QVTLMETWTILOOOUV Ol ETUTTWOEL] TNG TOYKOoULag TepLBaAAoOVTIKAG Kplong kot va
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evBappuvBoUV aA\ayEG OTLG OTACELG KAL TLG CUUTIEPLDOPEG

2.7 H @uoik1) w¢ KaBoploTIKOG TapdyovTAS GTOV EMLGTUOVIKO
EYYPAUUXTIOUO

H onuaoia ¢ kataypadnc kat Stepevvnong Twv avtlAPewv Kal OTACEWV TwWV
eKMaLSEVTIKWYV o€ BEpata mou oxeti{ovtal E TO YVWOTIKO Kol TO aLldaywylKO TIEPLEXOUEVO
TWV QUOKWV ETIOTNUWV Elval PeYAAn O80Tl eival KoBoploTikol TapPAYovVTEC TNG
ETUTUXNHUEVNG £DApPUOYAG TWV AVOAUTIKWY TIPOYPAUUATWY otnv ekmaibevon, (Anuntpiou,
2010). Ot otaoelc Kal oL avTIAAPELS TwV EKMALSEUTIKWY 0G0V adopd To HABNUa TG GUCLKAG
kaBopilouv oe peyalo PBabuo ™ SdackoAia Tou oamd auToUG Kol wWC emakoAouBo
Stapopdwvouv TN cupnepldopd Twv (Slwv oTnV TAEN, TG OTACELS TWV HABNTWV W¢ POC TN
dUOLKN TIG ETOTAMEG KOL TNV emiotnuovikn pebodoroyia, (XaAkid, 1999). H peAétn 1ng
dUOLKAG amOoTeEAEl TO HECO ylo TNV Katovonon tou ¢uolkol meplBAAAovtoc kol Thv
attioAoynon mAnBwpag Kabnuepwvwv GovouEVWY KaBwWG Kol TEXVOAOYIKWY £dapUoywV
mou Stapopdwvouv TNV molotnTa WNC Kol emnpedlouv TNV UYela Twv TOAITwY. Amo tnv
£€peuva avVaSEIKVUETOL OTL OL OTACELG KoL OL SLOAKTLKEC TIPOCEYYLOELG TWV EKTIALOEUTIKWVY 0T
poonuato Twv PUOLKWVY EMOTNUWY  €TdpoLV Kal emnpedlouv olaitepa To padnua tng
¢duowkng, (Harlen, 1985; Westerback, 1982). Ta evvololoyikd BepéAla TG GUOIKNG KaL TNG
XNUELOG ATOTEAOUV GNUAVIIKEG CUVIOTWOEG YLl TOV ETLOTNHUOVIKO EYYPAUUATIONO Kal Ba
TIPETEL VO QVTIUETWTILOTOUV OTO YUMVACLO WOTE VO TIPOCEYYLOTOUV KAl OO TOUG MoBNTES
nou &g Ba cuvexioouv pe mio e€eldikeupéva padnuata Guolkwy emotnuwy, (Hestenes
2013). Ou texvoloylkeg e€eAielg TG oUyXpoOvVNG EMOXNG EMITACCOUV TNV €0TlAON TNG
S16a0KaAlag TNG GUCLKAG KAl YEVLKOTEPO TWV GUCLKWY ETILOTNUWY OE AUTO Tou pabaivouv
oL paBntég, (Redish, 1994). To evéladépov Twv HaBNTWV €lval E0TIACUEVO oTA PALVOUEVQ
TIou amacXoAoUV tnv Kadnuepvr toug {wr. H Bacn yla tTnv avaAuon Twv MTUXWV TTOAAWV
OUVOETWY KATAOTACEWV TNG KaBnuepwotntag PBploketal otn HeAETN TNG GUOLKAG. ZTLG
OAANAeTOPACELS TNG UANG Kal TwV KUUMATWY yla apadelypa otnpiletal n atttoAoynon
ONUOVTLKWY pavopévwy Ttou emtnpedlouv Tn kabnueptvr {wn Kal TNV VYEla Twv avpwnwv
OTMWG: N enidpacn Twv aktivwyv roentgen kat tTnG NALAKAG akTvoBoAiag oToug opyaviopoug
kaBwg kat oL oelopoi, (Hahn et al., 2013). Ot aAANAETOPACELS HETALY TWV CWHATWY, Eval

oAU ouvnBlopévo dalvopevo, wg attia ya tn UETABOAR TNG KWVNTIKAG TOUG KATAOTOONG
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oAAG Kot TNG mapapdpdwong toug, Stapopdpwvouv TNV KABNUEPVOTNTA TWV TIOALTWY KoL
Bewpouvtal TUAHUA TOU ETLOTNHOVIKOU gyypappatiopol (AAAS 1993, 2009; Hahn et al.,
2013). Eival emiong onuOvTKA n KAtavonon €Vvolwv TNG TUPNVIKAG GUOLKAG, Adyw TNG
EMISPAONG TIOU €XOUV OTNV KOLWVWVIO KOL TOV TIOALTIOMO OL ONUAVTIKEG £DAPUOYEG TNG OTNV
LaTpLKN, ot Blopnxavia, otnv evépyela, KaBwC Kal oL cUINTACELG KOL OL OTACELG OTTEVAVTL
OTO TUPNVIKA OmMAa aAAG Kal oOTo Tupnvika atuxnuata, (Kohnle et al.,, 2011). H
OVayKOLOTNTO. OTNV TPOCEYYLon TNC PUOLKNC amd Tou¢ Hadntég kabwg Kal Twv
TTAEOVEKTNUATWYV TIOU armoppEouv amno tn StdaokaAia tng, odriynoe otn Snuwoupyia projects
TIou amotéAecav opoonuo otn didaokalia tng, onwe to Physical Study Science Committee
(PSSC) to omoio ekvwvtag and 1o MIT twv HMA eEamAwBnke oTIG TAEELC TTOAAWY XWPWV
TIAYKOOULWE TOV EPACUEVO alwva. Xtnv Eupwrn ot Rogers kat Wenham to 1962 nyn6nkav
™¢ opadag tou Wopupatog Nuffield pe otdxo Tov ekoUYXPOVIOUO TwV SLEAKTIKWY TIPAKTIKWV
yla TV TPooéyylon tne GUOLKAG HECW TNC €VeEPYOU OKEPNC TOU TELPAUATIOUOU KAl TNG
oAAnAenidpaong petaty twv padntwv, (KouAaidrng, 2001). O Arons akoOpn Kol OTOUC
uroPndloug ekmaldeutikoug, TomoBetel to Ofua NG KOANG oX€ong He TN UOLKNA
MAPAAANAQ PE TNV EMITUXNMEVN KOL YPNYoPOTEPN EMAYYEAUATIKY wpilpavon, oov
QIMOTEAECHA TNC avVATTTUENG TNG avTIANY NG HEow TNG adopoiwonc BepeAlwdwy Kot armAwv
TPONWV okeEYPNG. H KaAALEpyela TwV BeTIKWY emoTNUWY Ba BEATIWOEL TNV LKAVOTNTA yLa
codotepn Sloiknon kat AnPn anodpacswv kat Oa odnynoeL o€ 1o UNELOUVEG OKEPELG Kal

npagelg, (Arons, 1992).

2.8 Xapaktnplotikd yvwplopuata tTowv avtANPewv oTi¢ Puoikéc
Emotiusg

H dbaokalia twv Quoikwy Emtotnuwy avtAel otolyeia amno tpelg aAANAOOXETLIOMEVEG




KOTNYOPLEC yVWONG: TNV EMLOTNUOVLKNA YVWaonN, T oXOALKA €KS0XH TNG EMLOTNUOVLKAG YVWOoNG
Kol TNV KaBnuepwvA-Blwpatikg yvwon twv padntwy, (KouvAaidng, 2001). Zuxva amno Tig
TIOPATTAVW TINYEC YVWO NG AVTAOUVTOL AVILKPOUOUEVEG TTANPOGOPLEG Kal ouVROwWG oL SEKTEC
SnULoUpyoUV TTPOCWITLKEC UPBPLEIKEC VOLLOAOYLEC KOl apXEG TTOU €EUTTNPETOUV TNV KABE
nepintwon. Ot avtAfPeLg ou otkodopouvTal amod Toug OTIOUSOOTEC YLa TG EVVOLEG KL T
dawopeva Twv Quoltkwyv EMoTNHWY €X0UV CUYKEVTPWOEL LETA TO SEVUTEPO ULOO TOU
TIPONYOU LEVOU OLWVA EVTOVO EPEUVNTLKO evlladpEpov oto edio TG ALOAKTIKAG TwV
Quokwv Entotnuwy, (Driver, et al.,1989). Méow twv aAANAeTISpACEWY TWV TTALSLWY HE TO
TiePLBAANOV TOUG (KOLVWVLKO, TIOALTLOTLKO KOl TEXVOAOYLKO), TNV KOWVWVLKNA £Madr] TOUG Kal TN
vAwooa, apyxilouv va dnpioupyolv Eva pacpa LOewv Kal Ke tn BorBela Tou va e€nyolv mwg
Aewtoupyel o koopoc, (Kwtong, 2011).

2tn &tebvn BLBAloypadia €xouv xpnopomnolnOei diadopeg ekbpAoEeLS yLa va
amoSWoOoUV TIG LOEEC TWV HAONTWV. TNV EMLOTNLOVLKA KOLVOTNTO TIOU A0XOAELTAL LE TN

SL8aKTIKN TNC GUOLKAC yVwWOoTol lval oL OpotL:

e Common sense concept kat common sense knowledge (avtiAPelg kowvng AoyLKAG Kot
yvwan Kowvng AoyLkng) ou xpnotpomotndnkav ano touc Halloun & Hestenes 1985a&b,
Kol B€Aouv va SnAWoouV TN YeVIKN amodoxn TwV LOEWV QUTWV Ao Toug HaBnTEC KaL T
Blwpatikr) Toug mpoéAeuaon

e Preconceptions (mpwtoyeveilg avttAfeLg) xpnotponotiOnke and tov Ausubel to 1968
kat tov Novak 1o 1977 yia va SnAwoouV TLG TTPWLUEG LOEEG TWV TTALSLWV.

e Misconceptions (AavBacuéveg avtlAnPelg) xpnoldomolndnke amd toug Burge 1967,
Helm 1980, Rowell et al. 1990, kat Hammer 10 1996, MPOKAAECE OUWG OPVNTIKES
EVIUTIWOELG OOV XOPOKTNPLOUOG SLOTL €6LvE TNV eviUMwOon NG amoppPng tTwv Bewv
TWV Habntwv Bewpwvtag OTL adLkaloAdyNTa QUTEG OVATUCOOVTOL OTO VOU TOUG, Kal
£10L N Xprion Tou TEPLOPLOTNKE.

e AMN\oL 6poLTIou €XouV xpnoLuomolnBel katd kapol¢ eival emiong ot:

Alternative framework (evaAlaktikég Souég) (Driver & Easley 1978; Watts, 1983)
conceptual framework (evvolohoyikd mAaiolo) (Engel-Clough & Driver, 1988; Driver &
Erickson, 1983) kat Alternative conceptions (evaAAaktikég avtliAnyelg) (Osborne &
Gilbert, 1980b; Gilbert & Swift 1985).

H kaBouloupévn yAwooa n omoia StadEpel amd TNV EMOTNUOVLIKH, cuxva odnyel




otn (Vpwon Kat tn dtopopdwaon eVOANAKTIKWY avTIARPEWV yla TIG EVWOLEC TNG GUCLKAG Kol
ta puoika pawvopeva (Kokkotas et al, 1995). Ot avtiAP el aUTEG TToU eival BepeALWUEVEC
otV KaBnuepwvrp xpnon kot eumelpia amoteAolv €umddlo oTo vou Twv padntwv,
OTIOUSOOTWV KOL TIOALTWY, YL TNV MPOCEYYLON TWV EMLOTNUOVIKWY gvvolwv. H Xatlnddkn to
2011 avodépel OTL amd TNV TAEUPA TNG Yvwolakng Yuxohoyiag ot avtlAqPelg Twv
omoudaotwv mapouctalovtal LSLaTEPA AVTIAYWVLOTIKEG OTAV:

o) emBeBalwvovtal cuvexwg amo tnv kadnuepwvn epnelpia (Carey & Spelke 1996),

B) untootnpilovtal ano tnv kabnuepwvi yA\waooa, (Duit, 1999 ),

y) 6ev eival duvatd va KatatayoUVv OTL( OVIOAOYIKEC KATNYOPLEC TwV TPOG €K Uadnon
gevvolwwy, (Chi, et al., 1994),

8) umootnpilovral anod enOTNUOAOYIKEC TteEMOLONOELC TTou Bplokovtal os Sucappovia Pe To
£MLOTNHOAOYLIKO uTtoBaBbpo tn¢ véag yvwong, (Vosniadou & Brewer, 1992).

OL evaM\oKTIKEG 6éec OSlopopdwvovtal Kol emnpealoviol oMo  TAPAYOVIEG TIOU
kKaBopilovtal amd To KOWWVIKO — TIOALTIOULIKO, TO GUOLKO KOl TO TEXVOAOYLKO TEPLBAAAOV
TIOU EUTIEPLEXOUV TO OXOAElo Kal n okoyevela, (Xaptlafalog & ToamapAng, 2013). Asv eival
amAéG  Tapavonoelc Tou  dnuloupynBnkav oamo AavOacpéveg TAnpodopieg ala
avantuxdnkav and eCWTEPLKOUG UNXOVIOUOUEC TwV OTOUWY LE TOUG Omoloug eppunvelouV
KoL avoAUOuV TIC TapOTnPrnoel tou d¢ualkol TmeplBarlovtog, (Kokkotag, 1998).
YioBetOnkav HeTA anod enavelAnupévn xpnon, €Aeyxo, kat emBeBaiwaon mou mponABe anod
TNV EMUTUXNMEVN gpunVveia Twv Ppuoikwv dpatvopévwy. Etol edpatwdnkav Loxupd oTo vou
TWV Hadntwv kat petad€pOnkav oto oXoAELO KL OTLG KOWVWVLKEG AAANAETULOPAOELG.

Ta matdid otnv TPOOXOALK NnAWKIO OmoKToUV yvwon awodntnplakng éuong
Baclopévn o€ mapatTnpnoeL; Tou GuoLkol KOOUOU, LE CUVETELD 0TO OXOAElo va eudavilouv
TIAPAVONCELG CUXVA SoUNUEVEG 0 oUVOETIKA povtéla, (Vosniadou & Brewer, 1992, 1994;
Vosniadou, et al., 2008), ta omoia odeillovial oTtNV EVOWUATWON TWV ETLOTNUOVIKWY
QULTLACEWVY TIOU TOUG TTAPEXOVTAL OTO OXOAELD LE TIG apXLIKECG TouG LOEeC, (Kouka, k.a., 2013).
Ot 16€gc kal oL memolBRoelg Twv omoudaotwy emnPeAlouV TNV EPUNVELN TWV OTOLXELWV TTOU
6bdokovtal kat Slapopdwvouv TO paBnolakd amotédeopa, (Sahin 2009). Ta
anoteAéopata  tng OldaokaAiag aAlowwvovtal amd TNV TapopEvouca LoV TwV
EVAANQKTIKWY LOEWV Kal £TOL aUTH OEV EKMANPWVEL TOUG OTOXOUG TNG. 2Z€ EPEUVEG OXETIKA
HE TNV OXU Twv €eVOAANOKTIKWY Oewv avadépetal OtTL elvat toco SUokoAo va

StadopornoinBouv pe tnv mapadootakn StbackaAio TOU aKOPN KoL OTOV QUTEG EPXOVTAL OE
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avtiBeon pe Ta amoteAéopata pLag emidel€ng N LG MEPAPATIKAC Stadikaoiag oL pabntég
apvouvtal va T aAafouv, (McDermott, 1991; Driver et al., 1989; Halloun & Hestenes,
1985).

Ol evaANaKTIKECG LOEEC olkoSopoUvTaL EveEpyd OTn BAcn NG KABNUEPLVNG EUMELPLOC
0T0 GUOLKO KOOUO KOL TWV KOWWVIKWV AAANAETILOPACEWV OKOUN KOL TIPLV TNV EUTTAOKH TWV
natdlwv otn oxoAwkn Sidaktikn dtadikaaota, (Driver et al. 1993, Driver et al. 1998), £€tol oAU
SUoKoAa pmopoUlV vo TpomomolnBoUv HECW HLOG TUTIKAG Topadoolakng SLOaKTLKAG
Stadkaoiag mou Tic meplocotepeg dopeg TG ayvoel, (Trowbriddge & McDermott, 1980;
Redish & Steinberg, 1999; Osborn & Wittrock, 1983). Juvénela twv mapandvw ivat n
aduvapio Twv HabnTwv vo aVvILLETWITIOOUV TIOLOTIKA Ta anmAd Guolkd dalvopeva tng
KaOnuepvng wng. AvtiBeta n yvwon twv eVOAAAKTIKWY OEWV Twv padntwv odnyel oto
oxedlaopuo Kot Tnv opyavwor tng Stdackaliag otn BAon autwyv Twv LOEwWV PE OTOXO TNV
tpororntoinon touc, (Driver & Oldham 1986). MeydAn onuacia ot mPoUMAPXOUCES
avtAnelg Twv onoudaoctwyv amodidetal Katd tnv enowkodountikr Sidaktikn Stadikacia
OTO emikevtpo tn¢ omoiag Ppilokovtol o padntng kot ot anoPelg tou. H mpoaoéyylon g
YVWOoNG OLKOSOUE(TOL UE EVEPYNTIKO TPOMO HECW TNG OUUMETOXLKNG EUTAOKNG TOU
onoudaotr) otn S18aKTIkn Stadikacia e 0TOXO TNV TPOMOMOINCN KAl AVOTTPOCOPUOYH TWV
6ewv tou, (Driver 1983; Osborne & Freyberg 1985; Scott 1987).

Alepeuvwvtag TNV otopla tg Mnxavikng odnyoupoote oto Meoaiwva Kal
napatnpouue Tnv apyn dtadikacia avamtuéng tng, erupefalwvovtag tn prion tou Thomas
Kuhn yia tnv apyn Stadikacia oAokAnpwaong evog emiotnovikou ipotumou (Kuhn 1981). O
BpadUG puUBUOC avANMTUENG OUMOTUTIWVEL TI VONTIKEG SUOKOALEG OL OTIOLEG ATETPEMAV OE
ONUAVTIKOUG avBpwIoug Tng vonaong TNV avantuén mpotunwy mou Ba cuykpolovtayv e Ta
kKaBlepwpéva. OL omoudaotég Tpododotouvtal TNV KaBnUePLVr Toug {wr UE EUTIELPLKOUG
KOVOVEC Kal LOEEC TTOU TOUG UTtayopeVEL N dlaloBnon Kal n Kown AoyLkr), OMwG EYLVE JLE TOUG
HEYAAOUG ETLOTAUOVEG TOU TtapeABOVTOG w¢ To Sékato £RSopo atwva ol omoiot epdavilav
TIG (6leg 16€eg Ue Toug cuyxpovoug padntég, (Chi et al., 1994). H cuox€tion tTwv WOEWV Twv
oUYXPOVWV HaBNTWV HE TIG OVTLOTOLXEC TWV UEYOAWV EMLOTNUOVWY TOU TopeABOVTOG
odnynoe otn cuvdeon ¢ StdackaAiag Twv PUOIKWY ETLOTNUWY KE TNV LOTOPLA TOUG WOTE
va Eemepaotolv oL OSuokoAieg otnv tpomomoinon toug, (Dedes & Ravanis, 2009;
ZkopS&oUAng, 2004; Macbeth, 2000; Matthews, 1998).

ESw Kkal MoAAG xpovia To {NTOUEVO OTNV ETMLOTNUOVIKN KOLVOTNTO TTOU OLoXOAEiTOL
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HE TNV €peuva oTn SLOOKTIKN TwV PUOIKWV ETLOTNUWVY €ilval n eUpeon Tou KAtdAAnAou
SL8aKTIKOU UETACXNUATIOMOU TNG EMLOTNUOVIKNAG yVWoNG WOTE va €lval avtAnmry Kot
TPOOEyylon amod Toug HaBNTEC KoL LECW HLOG EVOTOXNG EKTIALOEUTIKAG Mapéufaonc va
TPOKAAEL Tpomomoinon kat avadounon tTwv eVAAAAKTIKWY avTANPewv mou nén €xouv
OXNUOTLOTEL OTO VOU TOUG WC AMOTEAECHA TNEG KAONUEPLVAC EVAOXOANONC TOUG E Ta GUCLKA
dawopeva. O SI6AKTIKOC UETACKNUATIONOG cUpdwva pe Tov Alan Van Heuvelen (1991a)
anoteAel Tnv dLa tn Sidaktikn Stadikacia ou otav eival emtuxng odnyel otnv adopoiwon
NG yVWoNnG EVVOLWY, YEYOVOTWVY Kal Sladlkaolwy amod tov pobntr. AviiBeta o avemapkng
SLOAKTIKOC LETACKNUATIOUOC TNG ETILOTNOVLKAG YVWONG KAl oL YAWOOIKEG SUOKOALEG KAVOUV
TIOAMEG Popég adlvatn TNV MPOCEYYLON TNG, KAl eMPEPOUV GUYXUON OTNV ETLKOLVWVIAL,
(Knight, 2006). Zuxva n €MIKPATNON TWV EVOAAAKTIKWY LWOEWV OTO VOU TwV omtoudaotwy dev
TOUC QTTOTPETEL VA TIPOXWPNOOUV OTNV ETHAUCN TOCOTIKWV TPOPANUATWY. & TOAAEG
£€peuveg avadépetal OtL o avtldlaoTtoAn pe tnv aduvapia mou eudavilouv ol omoudaoTEG
OTNV €VVOLOAOYLKH KATAVONON KOL TNV TIOLOTIKI) TIPOCEYYLON TwV GUOCIKWYV PALVOUEVWV
TIOAEG dopEc Selyvouv pLa oxetikn €dpeon otnv emiAuon mPoPAnUATWY GUGCLKAG LE XpHon
TUTIOTIOLNEVWVY TEXVIKWV €MAUONC Kol padnuatikwy oxéoswy, (Hallun & Hestenes, 1985b;
McMillan & Swadener, 1991; Mazur, 1997). NoA\ol poltnTEC pe XAUNAEC ETILOOOELG OE TEOT
EVVOLOAOVIKNG Katavonong elxav emtuxie¢ otnv  emiluon mpoBAnuatwyv  ¢$UOLKAC

QTTOHLVNLOVEVUOVTOG EELOWOELG KOl TEXVIKEG, (Mazur, 1997).

To yeyovog OTL ol avtlAAPEL; AUTEG €lval KOLVEC AVAUECA OTOUG HoBntég Sev
onuailvel OtL KABe paBONTAC €XeL TAUTOXpOva OAEG QUTEG TIG LO€eG N TG epapuodlel
amapéykAtta. OL padntég Sev eival anapaitnta cUVENELS otnv edappoyr Twv avtANPewy
TOUG KOl UITOPOUV va TG ebapuolouv 1 oxt avaloya He To UTO €€€taon GaLVOUEVO Kal
OKOUN avaloya pe T Statumwon tou TpoPARpatog. Asv yvwpilouv MOTE MPEMEL va
edappO0o0oULV TOUG VOUOUG TIou SLddxBnkav oto oxoAeio Kal £T0L tapatTnpeital pia cuyxuon
Tiou TOAAEG PopEg 0dnyel o adlakpltn ebappoyn VoUWV i} eVOAAAKTIKWY LOewV KaBwg Kat
UBPLOIKWY KATAOTACEWYV TTOU TIPOKUTITOUV amod to ocuvduaoud toug, (Halloun & Hestenes,
1985b; Thornton, 1997; Itza-Ortiz et al., 2004). Ot loannides, & Vosniadou, kot Chi et al., ot
HeAETeG pe OSlddopeg NALKLOKEG opadeg pabntwy, umootnpilouv OtTL Ta matdld Eekwvouv
eudaviloviag CUVETELA KOl OXETIKA cuvemn Soun otg avtAnyelg toug, (loannides, &

Vosniadou, 2002; Vosniadou & loannides, 1998; Chi et al., 1994). H &idaktik mapeupaocn




Uropel va MpoKaA£éoel KAUSWVIOUOUG OTIG LOEEC TOUG, LE OUVEMELA va oxnuatilovral
UBPLOIKEC HopdEC i va xpnoLpomolouvtal SladopeTIKEC LOEEC avAAoya LE TNV KATAOTAON
Tou meplypadetal kabe dpopd. H evvololoyikny aldayn ival pia apyn otadiakn Stadikacia
Tou oupPaivel oe peyaAo Xpoviko Stactnua Kabwg oL pabntég pe tTnv avénon tng nAwkiag
npoomnabolv va TIPOCEYYIOOUV TEPLOOOTEPN Yyvwon. e AA\eG €peuveg pe Oladopeg
NAKLOKEC opdSec padntwv (Ozdemir, & Clark, 2007; diSessa et al., 2004) kataypddetat
aduvapia otnV TPNON KOG CUVETOUC OTAONC UE ATOTEAECHA N SOUN TOU CUCTHUATOC TWV
W6ewv va yapaktnpiletal amd aotdabela. ONMwG XAPAKTNPLOTIKA ovadEPeTal amd Toug
Ozdemir & Clark, to 2007, akdpun kot amd HIKpEC mapallayéC oto Keipevo R amd ta
ocuudpalopeva sivat Suvato va EMNPENOTOUV OL ATAVTNOEL TwV HaBnTwv. ItV €psuva
Twv Champagne et al. mpoobdidetal oto cuoTtnua Twv LaONTIKWY avtAfPewv pa aobevn
doun He duvatotnta uloBetnong véwv mAnpodoplwv Xwpic to (6lo va oAAolwbsl,
(Champagne et al., 1980). lNa MoAAOUG EPEUVNTEC OL LOEEG TWV HLaBONTWY amoteAovvtal amno
mANBoc¢ Slakpltwv yeyovotwyv Kol €€lowWoewv Tou ouvdéovtal YoAapd HETAEU TOUG,
(Rowlands et al., 1999; Steinberg & Sabella, 1997; Finegold & Gorsky, 1991; Van Heuvelen,
1991a&b). H yvwaon dev epdaviletal dopnuévn (Van Heuvelen 1991a) kot otnpiletal otnv
QIMOUVNUOVEUON avefdpTnTwyV Yyeyovotwy, Oladlkacwwyv kot flowoswv, e aoBevn
opyavwon Kat epdavi aduvapia cuvenolg epappoyng kat xprnong, (Van Heuvelen 1991b).
Agv Slakpivouv yla mopAadelypo KATAOTACEL TTOU TEpLypAdovTal amd Toug VOUOUG Tou
Newton woTe OTn OUVEXElA va avakoaAéoouv TNV  KatdAAnAn efiowon, oAk
avtidapBavovral mpoBAnuata: kivnong cwpdtwv oe opllovtio 1 KeKAWEVO emimedo,
edappoyng duvapewv pe dopeig¢ mapaAAnioug oto eminedo kivnong 1 mou oxnuatilouv
Tuxaio ywvio pe autd, MIWoNG CWHATWVY K.TA. UN HMOPWVTOG VA avoyvwploouv Tig
OMOLOTNTEG TIOU GUVSEEOUV TIC TIOPATIAVW KATAOTACELG. JUVETELN TWV MOPAMAVW €ival va
HUNV avamTuUooouV AELTOUPYLKH KOTAVONGN TWV VOUWV KOL TWV 0pXWV TNG GUGCLKAG, va N
UTopoUV £dapUOCOUV UE CUVETELA TI YVWOEL TOUG KOL VO ETLXELPNHOTOAOYACOUV yLa
TPoPBARUATA ] KATAOTACELS TIOU  QVILOTOLXOUV oTov i6lo vopo 1 apxn. Ou Kapdoylou &
Kwtong, to 2013 o €peuva pe pabntég Aukeiov avadépouv yla to 6o Bepa: «H poppn
TWV AMOTEAECUATWY OO0V QPOPA TN CUVETIELX OTNV EQAPUOYN TWV LOEWV TwWV UadnTwv
AUKEI(OU, O€ KATAOTAOELC TTOU EPUNVEUOVTAL ArtO Touc vououc tou Newton, @aivetal OTL
eplypa@etal kataAAnAotepa and ™ Fewpio mEP( QPALVOUEVOAOYIKWY QPYXETUTTWVY OTH

yvwotikn doun twv uadntwv mou givat aveéaptnta otolyela ao¥evwe ouvdedeuéva e Lo

[44]




oUVIeTec vonTtikéG SouéC Ta omola avayvwpilovtol Kal XpnolUomolouVTaL avaAoya UE TO
vlotauevo mAaioto (diSessa, 1993). Altia TNC ACUVETIELXG OTIC QIAVTNOELS TWV UXTNTWV
Qaivetal va givat n ouyxuon Twv MPOCWITIKWVY TOUC AVTIANYEWV LE TNV ETTILOTHUOVIKN YVWOI
mtou Stdaokovral oto oyoAgio. AUTO €xel w¢ amoteAeocua va ekppalouvv éva «uBptdiko
ulypa» evalloktikwv Kal EMIOTNUOVIKWY LOEWV. BOOIKEC EVWOIEC OMwWC N TaXUTNTA N
eniTayUVon kat n Suvaun oTi¢ OMOIEC OTNPIlETAL N KIVAUOTIKY KOl N VEUTWVELA UNXAVIKA
npooeyyilovral snipavelaka xwpic va Sivetal n amapaitntn Baputnta OTO PUOLKO TOUC
nieptexouevo. H Swabikaoia avadiapGpwone kat avadlopydvwonc Twv VONTIKWY TOUC
UOVTEAWV TTOU EXEL WC apXN TNV MPWTN enapn ue ™ duvaun kot ™ kivnon oto fvuvaoio
OUYKPOTEl €va EUUETABANTO TPOMO QVTIUETWITIONG TWV KATXOTACEWV. OgwpPOoUUE
amopaiTNTN TNV EMAVATIPOCEYYLON KOl EMAVUSIATTOXYUATEUTN EVVOLWV KOl VOUWV WOTE Vo
YiveTOUL KaTavonTr oo to HadnTrn n QUOLKN onuacio Toug Kot ot UETaED ToUG SLapOpPEC Kot
OLOLOTNTEC TTOU Tal TOU ETTLTPENTOUV TN SLAXELPLON, TNV KPLTIKI AVTIUETWITLON, KOL T OUVOEDH
TOoUC O€ uta uatkn dtepyaoia. H evepyonoinon twv vontikwy Souwv 1Tou oxeti{ovtal UE TO
(PUOLKO TIEPLEXOUEVO TWV KATAOTHOEWV OVUOEIKVUEL TOUC (PUOLKOUC VOUOUC KOl TIC QPXEG

OTNV QVTIUETWITLON TWV Qatvouevwv.» (Kapaoylou & Kwtong, 2013).

2.9 OLavTiAQPeig UeTa TNV evijAikiwon Kal ) Em6pacn Tovg aTnv
TMOPEIR YIX TOV EMGTNUOVIKO EYYPAUUATICUO
H épeuva otn Sbaktiki ™G ¢duoikng, €6etée vPnAd mocootd mapadoxng Twv

EVOANOKTLKWY LOEWV o0& BepeAlWOELS €VVOLlEG Kal OPXEC TIOU XPNOLUOTOLoUVIOL OTn
KaBnuepvry {wr Kol CUVETIWG QATMOTEAOUV QVTIKELUEVO EMLOTNHOVLKOU EYYPAUUATIONOU
(Kapaoyhou k.a. 2010; Baker, 2004; Wandersee, et al., 1994; Thornton & Sokoloff , 1990;
Halloun & Hestenes, 1985; McDermott et al., 1984; Clement, 1982). Ot evaANQKTIKEG LOEEC
TWV HabNTwv mapapévouv OXL HOvo Hetd tn SidackaAia, aAAd Kol PETA TtV evnAkiwon
Toug, (Kokkotag, 1998). Ze OAeg TIg Babuideg ekmaidevong untdpxouv eVAANAKTLKEG LOEEC yLa
OAeG TIG €vvoleC TNG PUOLKNG. Ma TIG TTEPLOCOTEPEC EVVOLEG UTIAPXEL LELWON TOU TTOCOOTOU
TWV €VOAAOKTIKWVY LOEWV HE TNV avaAmtuén Tou vontlkol emumédou kal Tnv avénon ng
ekmodevtikng Badbuidag, (Gilbert et al., 1982; Kwtong, 2011), aAAd dev ealeidetal akoun
Kol LETAEL TwV ekmaldeutikwy mou ditddokouv duotkr (Bernhard, 2000). O Kwtong to 2013
emonuaivel: «H owotn emiotnuoviky amavtnon n n evaAdaktikny 6éa o€ E€vvola NG

QUOLKNG EXEL va KAVEL Ue TN Baduida eknmaibevonc katl pe 0Tt ouvenayetal auto (nAwkia,
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Bwwuatikn eumelpia, emavaAnyn Sibaockaldiac tne €vvolac k.Am.)», (Kwtong, 2013). O
eVAANQKTIKEG avTIANPeLg ouveyilouv va KUpLOPXOUV OTO VOU TwV OTIOUSACTWYV KAl LETA TV
nepatwon tng deutepoPfabulag ekmaidbevong, (Gunstone, 1987; Driver, 1989; Reif, 1995;
Hung & Jonassen, 2006; Senocak, 2007), ue ouveénela va duoxepaivouyv Kat va kabopilouv
ta anoteAéopata tng OSudaktikng OSladikaciag¢ otn tptofabuia  ekmaibeuon Omou
napatnpeitat aduvauia otnv edpappoyn Bacitkwy VOuwv Kol apxwv tng ¢puoikig, (Maloney
et al., 2001; Kwtong, 2002; Itza-Ortriz et al., 2004; Metpoxeilouv K.a., 2006 kal 2007; Thorn &
Gunstone, 2007; Kwtong & ItuAog, 2007; Yalcin et al., 2008). Akoun kot ¢oLtnTEC mou
eTAéyouv padnuota Guotkng Kabweg Kal ¢oltnTEG matdaywylkwy Kol GUOIKWY TUNUATWY
Sev KATAVoOoUV EVVOLEC KL VOUOUG TG PUOLKNAC Kot eV pumopoulV va Toug ehappocouV o€
dawopeva g kabnuepwvng wng, (Halloun, 1998; Schoon & Boone, 1998; MNetpoxeilou
K.o., 2006 kot 2007; Kwtong & ItuAo¢ 2007). H oxUG Twv €VOAANAKTLKWY LWOEWV OfF
omoudaoTtéc Nadaywylkwy THNUATWY ATOTUTIWVETAL O€ €PEUVEG TwV Kapavika to 1996 yla
Ta Bepuika ¢awvopeva kat Kwton 2003 yia diadopa €idn duvapewv. MNopouoleg LOEeG
avixvelovtal o oTioudaoTEC SLapOpwV EBVIKOTATWY, Kol popdwTikou urntoBabpou. Edodoov
oMol Zouv og éva meplBarlov pe ta dlta puoka xopaktnplotika dev eival mapadofo va
Snuwoupyouvtal Koweg avtlAqPeLlc otV TPooTdBela yla TNV epunveia twv GUOLIKWV
dawopévwy. Exel emonuavOel otL mapopola mpotuna dswv edappolovral  amo
onoudaoTteég Sladopwv NALKLWY av KAl OpLoPEVEG avTIANPELG UTIOKELVTOL o€ Sladopomoinon
Kol LETEEEALEN KABWG Ta ATtopa pHeyaAwvouv kat utoBaAAovtatl otn pabnolakn dtadikaoia.
(Gilbert et al., 1982, Gunstone 1987, Halloun & Hestenes, 1985, KapdoyAou, Kk.a., 2011). e
€peuva Twv Brass et al., 2003 katadelkvietal n aduvauia twv doltnTwy va dlakpivouv tn
xpnon dtadopetikwy oewv oe dtadopa mAaiola avadopds KaBwWE Kol n EMIKPATNON TWV
avTIANPEWV TOUC EVOVTL TNG EMLOTNOVLKAC YVWONG LETA TO MEPAG TWV e€eTaoewy, (Kwtong,
2013). Ot Leighton &. Bisanz mapatrpnoav 0Tl 6 GaVOUEVA KOL EVVOLEG TTOU SEV QVIKOUV
otnv kaBnuepvr) aAAnAenidpaon twv omoudaotwy e To MEPLBAAAOV TOUG KAl CUVETWG eV
€XOUV AUEON EUTELpila, OTWG yla TO OTpwHA Tou 6lovtog Kol TNV kataotpodn tou, ol
avtiAqelg e€aptwvtal and v nAwkia kabwg pe tnv avénon t™¢ nAwiag spdavitovrat
VONTLKA MOVTEAQ E TEPLOCOTEPO CUVEKTIKN Sour) Tou Aeimouv amd Ttoug VEOTEPOUG oL
YVWOELG TwV omolwv meplypddovtal KaAUTEPA WE UL cUAAOYN yeyovoTwy Xwpig oiaitepn

ouvoxn, (Leighton & Bisanz, 2003).




Ot evOAAOKTIKEG avTIAPELG TTou epdavilouv oL LaBnTEC KoL OL TIPWTOETELG GOLTNTEC
e€€akoAouBoUV va UTIAPXOUV O TEPUMTWOEL POLTNTWV HEYOAUTEPWV €TWV OAAA KoL O€
anogottoug, (Coll & Taylor 2001; Abell, 2007). Ot McDermott et al. to 1997, emionuaivouv
€VVOLOAOYIKEC SUOKOALEC TOU ekTeivovtal o OAO TO dAcua Twv GOLTNTWY, OO TOUG
TIPWTOETEIG HEXPL KoL TOuC TeAelodottous. To mpoPAnua yivetalr coPapotepo oOtav
avixvevovtal eVOANAKTIKEG LOEec oe umoPndloug ekmaldeuTikol, SLOTL 0w avadEpeTal
ano tn BaowlomovAou to 1998 moAAEC amo TIG EVOANAKTIKECG LOEEC TWV HABNTWV amoTEAOUV
npoiov tn¢ dibaokaAiag n evioxvovtal and auth, (BaotlomovAou, 1998). Ot poltnNTEG TwV
Natdaywylkwv TUNUATWY AnpoTIKAC Ekmaidevong kKabwe Kot Twv TUNHATWY Twv Quolkwv
Emotnuwv mou dev tpomonoinoav T eVaAAOKTIKEC LOEEC TOUC O EVVOLEG KAl VOLLOUG Kol Ba
kKAnBouv eite va p£pouv o MpwTn emadn UE TIG EVVOLEC OUTEC TOUC ULKPOUC HaBNTEC oTnv
MNpwtoBabula Exknaidevon, eite va tic Stdafouv otn AsutepoBadula, Ba dSnuoupyrcouv f
Ba evioxVoouv TIG avtiotolyeg O6€e¢ otnv avtiAnPn twv padntwv toug. Tnv €peuva otn
SLOAKTIKN TWV PUOIKWV ETILOTNUWY amaoXOoAnoav ol aviANPeLg Twv evnAikwy Kot dlaitepa
Ol YVWOELC Kal oL aVTIAAPELC TWV EKTTALSEUTIKWY 0TO SLEAKTLKO TOUG aviikeipevo, (De Jong,
2003; Imuptou, 2002). OL eviAAikol mapouctdlouv ot TIOAAEC TEPUTTWOELG TIG (OLEG
EVOANQKTIKEC QVTIANPELG HE QUTEG TTOU TOPATNPOUVTAL O MaBNTEC. ALQTIOTWVETOL Ao
£€PEUVEC OTL akoun Kot ot ekmatdeutikol Aettoupyol Mpwtofaduiag kat Asutepofaduiog
eknaibevong €xouv eopaApéveg aviAfPelg SLapopeTIKEG Ao TIG ETLOTNUOVIKEG, WG TPOG
Ta {nthuata nmou diaxelpilovral otnv tagn, (Bayraktar, 2009; Taber & Tan, 2010; Ginns &
Watters, 1995; Summers, 1992; Webb, 1992), moAAég amd TG omoieg yivovtal mbavwg n
attia yia tv avatpododotnon twv eVAAAOKTIKWY avTIARPEWV TwV HadnTwyv Toug oL omnoiot
eudavilouv MoLOTIKA Kal TToooTIKA avaioyeg avtlhnyelg, (Kwtong & Kotoivag, 2011a,B,y ;
@duttag, 2010; NMapackeuag, 2003; Novak, 2002; KouAaidng, 2001; Pardhan & Bano, 2001;
Cochran & Jones, 1998; De Jong, et al., 1998; Harrison & Treagust, 1996; Arons, 1992;
Hashweh, 1987). Atadopomnoinon onuelwveTal oto PIkpotepo Babud mou sudavilovral ot
mapanavw avtlANPeLg amnd toug eKMALSEUTIKOUG, 0ToV TTOAUGUVOETO GUAAOYLOUO, KaBwg
KOL OTOV TPOMo Slatunwong mou enevOUETAL PE TIEPLOCOTEPO TIPOCEYHUEVN OpoAloyia,
(Kwtong 2011; Cochran & Jones, 1998). Xapaktnplotikd avadépetat and tov MoAoxién to
2005 o1l ot avtlAAPEL Twv eKMALOEUTIKWY €lval yviAoLO UTIOOUVOAO TwV MaONTIKWV
evaAlaktikwv avtAqpewv, (Moloxidng, 2005).

Ot avtlANPelg Twv EeKTALSEUTIKWY OTNV TEPLOX) TWV PUOLIKWV ETILOTNUWV
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amoteAolvtal amo £€va KPAUO  ETLOTNHOVIKAC yvwong Kol Slaiodntikng KaBnuepLvig
nmAnpodopiag mou dnuiovpyel HovtéAa kKal €€nyel LkavomolnTika Ta Guolkad dalvopeva,
(Kwtong, k.a., 2008; Dahl et al., 2004; Mellado, 1997). H Snuwovupyia tTwv avtAqPpewv
outwv mnyalel amd tn padntiki Iwr toug otnv omola eAAxLoTeG SLOAKTIKEG SLadopEg
UTIAPXOV OE OXEON HUE QUTH TwV pHabntwv toug. O tpomog dibaokaliiag dev toug mpoodepe
TIC KATAAANAEC €VVOLOAOYLKEG eUmelpie¢ wote va ouvdeBouv pe adalpéosl kal va
KOTOOKEUAOOUV €VVOLOAOYIKA oxnuata. Ou mopatnpnoel twv ¢alVOPEVWY  OTnV
KaOnuepvry toug {wn Atav SLalobnTIKEG Kal n mapanoinon Twv evvolwy tnG GUOLKAG TTOU
Xpnolgomnotlouvtal otn KaBopAoupévn elval Koweg attie¢ dnuioupylag AavOaopévwy
avtiAnyewv, (Novak, 2004). Ta MEePLOPLOUEVO KAL [N AELTOUPYLKA TIPOYPAUUATA OTIOUSWV
OTLG PUOLKEG ETILOTAMEG KaTd Tt SLdpkeLla tng ekmaidevong toug v Toug mpooédepav TNV
OVOUEVOUEVN YVWOTLKA TPOMOTMoiNon twv LOewV Toug oUTE TIG KAataAAnAeg Seflotnteg,
(Wandersee, et al., 1994). Ot NMNanadonovAou & Malavdpakng to 2013 otnv £€peuva TOUG UE
HEAAOVTIKOUC eKMALOEUTIKOUC TpwTofabulag ekmaldsuong Kol TPOOXOALKAG AYWYNS
avadépouv: «ot ueAlovtikoi ekmoidevutikol [MpooyoAikng Aywync kot [MpwtoBaduiog
Exnaibevonc, twv Tunuatwyv puac 8a kAnBouv va dibaouvv F<uata mou oxetilovral Ue tnv
maykooula Gépuavon kat tmv KAUatikn aAldayn, ouClaOTIKA HOVO UE TIC YVWOELS TTOU
QIEKTNOQV a0 TNV POITNonN ToU¢ OTo AUKELO 1) OE TMPONYoUUEVEG [TOVETLOTNULAKES
onoudéc, kadwe paivetal 0t n ouvroun dtbaokadia oxetikwv Yeudtwy oto MNTAE bev eixe
onuavtkn enibpaon oto eninedo yvwaong touc. H Mawdaywyikn Nvwaon lMeplexouévou twv
QOLTNTWV UG QaiveTaL va gival apketd aduvaun kadwe KaL n yvwaorn ToU TTEPLEXOUEVOU
elvat avenapknc. To {Ntnua entdewvwvetal kadwe ot (blot ol ekmatdevTikol Exouv
TTOPAVONOELG OXETIKA UE TO PALVOUEVO TOU TEPUOKNTTIOU Kal ETOL €lval MTPAKTIKA adUvVATO
va Slayelplotouv  SLOakTIkA TIC EVAAAQKTIKEC avTIANYELC Twv UadnNTwv TOUGY,
(MamadomovAou & Malavdpakng , 2013). Ot avtlAfPeLg TwV EKMALSEUTIKWY cUVEEovTal
Kol EMNPEAlouV TIG AVTIANYPELS TWV LaBNTWV TOUG aKOUN KoL LETA TNV eVnALKiwaon Toug Kal
oTnV enayyeApatikn Toug otadlodpopia, (Schoon & Boone, 1998). AKOUN KL N €PEUVA OTLG
avtAAPELS Twy padntwy ennpedlel kot avatpododotel TNV Epeguva yLa TG avTANPELS Twv
eknadevtikwy, (Cochran & Jones, 1998). H mayiwon kat n €ktaon twv Wewv gival 1600
ONUOVTLKA WOTE va 08nNYACEL O amotu)ia MpoypApUaTa oToudwy, VEEG EKTTALOEUTIKEG
TIPOOEYYLOEL O OPKETEG OLAPOPWTIKEC EKTTALOEUTIKEG aANAYECG TTOU €yLlvav O0To TTOPeABOV

kot 6ev €Aafav umodn Tto yvwoTtikd unoBabpo kal TIG Se€LOTNTEC TWV EKTMALOEUTLKWY,
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(MoAoxidng, 2005; Van Driel et al., 2001; Arons, 1992). O Lochhead 1o 1981 o€ €peuva mou
OUUUETEYOV SLOAOKOVTEC O€ TIAVETILOTAMLA KoL 0 oXoAeia SdeutepoBaduiag ekmaidevong
HUE QVTIKE(HEVO TN HeTAdpoon amAwv OAYEBPLKWVY SLAMIOTWOEWV O €ELCWOELC KOL TO
avtiotpodo evtomioe OtL ixav TNV (6la SuokoAla pe auth Tou epdavicav ol GoLTtNTEG o€
avtiotolxeg €peuveg Twv Rosnick & Clement to 1980 kat Clement et al., to 1981. Ano6 toug
OUUUETEXOVIEC OTIC TAPATIAVW E£PEUVEC TOo 12% plag opadog OSbaokoviwv o€
TIOVETILOTN LKA TUAMATO OETIKWY EMOTNUWY, TO 55% 0€ TUAMATO KOWWVIKWY ETILOTNUWV
Kol To 51% AAMwv TUNUAtwv mapouciacav aduvapia olvéeong twv meplypadouevwy
KOTOOTAOEWV UE oAyePplkéc eflowoels. Ta avtioTtolyo MOCOOTA OTO TPOCWIILKO TNG
SeutepoBadulag ekmaibevong Atav 28% OTOUC EKMALSEUTIKOUG BETIKWY EMIOTNUWY, 67%
OTOUG EKTIOLOEUTIKOUG KOLWVWVLKWY ETILOTNUWY KoL To 47% GAAWV KateuBUVoewv. 2TOUuG
dOoLTNTEC TTIOU CUMMETELXOV OTNV €peuva 10 37% Twv GoLTNTWV OETIKWY EMLOTNUWY TIOU
glyav yvwoelg alyeBpag kat to 57% twv doltntwv ou dev poltovoay og TUAHATA BETIKWY
ETOTNUWV KoL glxav yvwoelg aAyeBpag Aukeiou Sev pmopeoav va PeTAPPACOUV TIG ATAEC
oAyeBpLkéC SlamioTwoelg oe ELOWOELG Kat To avtiotpodo, (Arons, 1992).

H tpomomoinon Twv eVaAAAKTIKWV WOEWV KAl N TIOPELO OKOSOUNONG TNG ETLOTNOVLKAG
yvwong, mou eival to {ntoUpevo ylo pla emituxnuévn Sudaktiky Stadikacia, Bswpeital
aVEDLKTN Xwplc T ouvdeon tnNg He tn kaBnuepvr {wn, (Buxton 2006, Gruenewald & Smith
2008). Tautoxpova oL TBAVOTNTEG OavayvwpLlong Kal €milucong €vog mpoPAnuatog otn
Sibaktikn Stadikaoia avéavovtal epooov autod ouvoeBel pe BLWUATIKEG EUMELpleg amd Tn
kaOnuepv {wr tou onouvdaotn, (Clark, 1997). H tkavotnta EVIOMIOUOU Kal Slaxeiplong twv
ETUOTNUOVIKWY KoL TEXVOAOYIKWY TIPOPANUATWY OTO KOWWVIKO TAQLCLO TNG KOBNUEPLVAG
{wng anote)Ael To {NTOUEVO OTOV ETLOTNLOVIKO EYYPAUUATIONO TWV TOALTWY. Napatnpeital
£T0L pLa oVUVEEON PETAED TOU AMOTEAECATOG LAG TIETUXNUEVNG SLOOKTLKNA G Tapéupaong Kat

TOU QIMWTEPOU GTOXOU TNG SNULOUPYLG ETLOTNUOVIKA EYYPOAUMUOTWY TIOALTWV.

2.10 H épsvva tN¢ SI8AKTIKNC TG PUOIKNG O& £VVOLEC KAL VOUOUC TI)C
QUOIKTC

Ye €peuveC e  EKMOLOEUTIKOUG, GOLTNTEG KAl HOONTEG EVTOMIOTNKAV ONUAVTLKA
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MPoPBANRUATA WG TTPOC TN Katavonon Paclkwy evwolwv tng GUOLKAG amd auTtoug, TIoU WG
amotéAeopa €xouv va duoyxepaivouv tn Sibaktikn Stadikacia, va Sialwvilouv kot va
OVOKUKAWVOUV TI( €VOANOKTIKEG LO€eC. Kataypadnkav maparnmAnole eVOAAOKTIKEG LOEEC
OXETLKA UE TO ATAO NAEKTPLKO KUKAWMO KOL TO NAEKTPLKO PEVULO TIOU TO SLOppPEEL OE ATOUA
SLadopwv NALKIOKWY OUASWVY Kal HOPPWTIKWY eMMESWVY. e HaBNTEG TeEAeuTalWY TAEEWV
AnpotikoU oxoAeiou o Osborne, 1983 emeonuave TV O6€a TNG KATAVOAWONG TOU
NAEKTPLKOU peVHOTOG OTav SiEpxetatl amd tov Aaumtnipa, (Osborne, 1983). Ie pabntég
lupvaoiou kat og poltnteg Nadaywytkwv Tunuatwyv Anpotikng Eknaidevong, o Koupopdg,
1989, kat 1990, kateéypaye tnv (Sta evalaktiky Wbéa, (Koupapag, 1989, 1990). Ita
anoteAéopata Twv epeuvwy tou Webb to 1992, pe dpottnTég matdaywylkwy THNUATWY Kal
ekmodeuTtikoug, kKabwg kat tng Heller to 1987, pe ekmaldeutikoug, avadEépovial wg
KUPLOPXEG OL LOEEC yLa TO POAO TNG NAEKTPLKAG TTNYNG, WC TNy otaBepol pEUUATOG, KOL TNC
KOTAVAAWONG TOU NAEKTPLKOU pelpaToc otav SLEpxetal amo 1o Aaumntipa, (Webb, 1992;
Heller, 1987). Tnv i61a t6€a yla To pOAO TNG NAEKTPLKNE TTNYAG O0TO KUKAWHA Kataypddouv ot
MepLoTEPOMOUAOG K.a., Kol 0 Mixog, o€ €peuveC pe ekaLdeUTIKOUG, (MeploTepOMOUAOC K.aL.,
1994 ; Mixag, 2007).

H evépyela kat n Suvaun eivat dU0 £VVOLEC TIOU XPNOLUOTIOLOUVTOL GUXVA OTN
kaOnuepvr Lwn kot ToANEG Popég xwplg Slakplon petaty touc. Eival cuvnBelc ekppaoelg
OTWG Ol TIOPOKATW TIOU CUYXEOUV eVEPYELA Kal SUvaun: «Na Tpw¢ 6Ao To ¢ayntod cou yLa
va YIVeLg Suvatogy, «H unxavr tng Porsche sival o duvatr and autr tou Fiat». H évvola
NG evépyelag Bewpeltal “Baocikni” otn ¢uolkn kot Sev opiletal HEOW AANWV EVVOLWY,
(Feynman, 1963). Elvatl cuvudaopévn 0To Vou Twv MOALTWY HE TN Sduvatotnta Kivnong kat
eMeldn mpolmobeon NG Kivnong Bewpeital n dUvapn, cuyxéovtal KalL Ol £VVOLEG TNG
EVEPYELAG Kal TNG Suvaung. H olyxuon HeTofl Twv evvolwv eVEPYELOCG Kal dUvVOUNG O€
EKTIALSEVUTLKOUC TipwToRABuLaG ekmaibeuong epudavileTal oTo AMOTEAECUATA TNG EPEUVAG
twv Kruger et al.,, 1992. O Kwtong, ywa 1o o BEpa avadépel: «Ot ekmatdevtikol
ouaoyetilouv Loxupa t000 TN SUvAun 000 KoL TNV EVEPYELA UE TNV Kivnon. Amo tn ula,
TILOTEUOUV OTL €va OWUN UTTOPEL va KLVE(TAL, OTAV QOKE(TAL TAVW ToU Kamota duvaun. Amo
v aAAn, n evépyela Jewpeital 0t «paivetat» Ue tnv kivnon. H cuoxétion kat twv duo
EWOLWV UE TNV Kivnan SUokoAeUEL TOUG ekmatdeuTikoUC va Ti¢ Stakpivouv. Akoun, n aroyn
OTL n eVépyela elval ptor Kpuuuévn duvaun, pta «duvaun {wrc», EVICXUEL TO OUYKEKPLUEVO

mpoBAnua», (Kwtong, 2011). e €peuveg twv loannides & Vosniadou to 2001, kat tng
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Megalakaki to 2009, onuelwveToL OTL OL LOONTEG CUYXEOUV TLG EVVOLEG SUVAN KOl EVEPYELQ,
otav TMPOKeLTal yla {wvtavoug opyaviopoug, (loannides & Vosniadou, 2001; Megalakaki,
2009). NapaAAnAa avalntouv HLa Tty EVEPYELOG OTNV OTtola TIEPLEXETAL EYKAWPBLOUEVN N
evépyela, (HAlomoUAou, k.a., 2013). ITIC TMEPLUTTWOEL EVEPYELOKWVY LETOTPOMWY EVW OL
OTOUSOOTEC KOTAVOOUV TN UETOTPOMA Omo pia popdry o AAAn aduvatouv va
ouuneplAdfouv oe autiy T Oladikaocia popdEC evépyelag¢ ToOu Oev pmopouv va
xpnotgornownBouv mepattépw. Afloonueiwtn eivat n aduvopio mou epdavilouv otn
Slaxeiplon ™G BopuTkAG SUVAULKAG EVEPYELOG KAl TWV HETATPONWV tne, (Hobson, 2004;
Schaffer et al., 2009), kaBwc¢ katl Tng dtatpnong tng evépyelag, (Schaffer et al.,2009). Ou
EVVOLOAOYIKEC SUOKOALEG KOl N amoucia EMAPKOUC ETLXELPNUOTOAOYIAC HUE BACN TG EVVOLEC
TOU €pyou KOl TNG EVEPYELAG KABWC KoL TOU Bewpnuatog €pyou — €VEPYELAC E€XOUV
kataypadel o PoltntéG o OAo 10 daopa Twv onoudwv toug, (Hobson 2004; Jewett,
2008).

MpoPBAnuata otn Kotovonon tnc €vvolag tng Suvapung amod EKMALOEUTIKOUG
Katéypadav Epguveg OMwE Tou Summers to 1992, kat tou Kwton to 2011 6mou ta mocootd
Twv opbwv amavinoswv yla tv iSta umd e€€taon 8LOTNTA petafallovral Kabwg
ennpealovtat anod t Statunwon Tng epwtnong. Ot Champagne et al., katéypayav Tig LOEEC
TMPWTOETWY  TIOVETIOTNHULOAKWY  $oLTNTWV Tou  €ixav  mapakoAouBnost padnuata
eloaywylkng Ouolkig ywa tn oxéon tng duvaung pe tnv kivnon, pe tn PBornbela tou
epwtnpatoloyiou Demonstration Observation and Explanation. H peAétn toug avedelée Tig
TIAPAKATW EVAANAKTIKEG LOEEG TWV PolTNTWV yla tn dUvaun Kot TNV Kivnon:

1. Otav aokeltal pia uvapn o’ €va cwHo AUTO KLVELTAL.

2. Ta owpata Kwvouvtol pe otabepr) taxvtnta otav S€xovtal tnv enidpacn otabepng
duvaung.

3. H taxutnta Tou cwpatog eival avaloyn He T dUvaun Mou acKeital o€ auto. Ta cwuata
emLTayvvovTal Lovo Ue TV enidpacn SuvAapewy aufavopeVou LETPOU.

4. Anoucia duvapewv, T owpata elvat akivnta. Av  kwoulvtal emiBpaduvovtal
KatavaAlwvovtag TNV anobnkevpévn eowteplk Suvaun (impetus), (Champagne et al.,
1980)

Ta napanavw amoteAéopata Twv Champagne et al. cupdwvolv peE Ta EUPAUATA TWV

Viennot to 1979, kat Thornton to 1997. O Thornton xapaKtrploe TIG MAPATIAVW LOEEC TWV

doltnTwy yLa tn oxéon t¢g Suvaung pe tnv kivnon wg “the Four Student Laws of Force and
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Motion”. Emeonuave emiong TG €UKOAEC METABOAEC Kal SLoPOPOTMOLNOEL] OTOV TPOTO
OVTLUETWTILONG TWV KOTOOTACEWV Tou Baocilovtal ot (Sleg apxEC Ko VOUOUC TG PUGCLKNG
neplypadovral OpwG HE OladOpeTKO TPOMO OTIG €KGWVNAOELC TWV EPWTNOEWV.
Xapaktnplotika avadépel otL: «Ot ox€oelc mou amodibouv ol poltnTtég otn ouvdeon ¢
duvaunc UE TNV EMITAYUVON KAl TNV TAXUTHTA TOU OWUATOC UITOPEL var Stapepouv avaioya
UE TN Kataotaon mov Bpioketal auto, dnAadn av sival akivnto i av kiveital. To €ido¢ Tou
OWUATOC, N TPOEAEUON TNC SUVAUNG KAL 1] TIEPLYPAPOUEVN a0 TO MPOBAnua kataotoon
eivarl duvato ueptkéc popec va aAdaéouv to €idoc ¢ SUvVaUNG TTOU amALTEITAL VLo TN
OUYKEKPLUEVN Kivnon. EMUTAEOV UTTOPEL va ETTILKPATOUV TRUTOXPOVA TIEPLOCOTEPEC QIO Ui
16€ec». (Thornton, 1997). H mAelovotnta Twv GoLTNTEG TTOU pwTHONKAV yLa tn SUvVaLLn Tou
EVEPYEL O£ KIVOUPEVO EKKPEUEG uTtooThpLEE OTL Spa pla Suvaun mavw otnv KatevuBuvon
Klvnong Tou amAoU ekKKpEUOUC. AKOUN Kal PeTA Tn StdaokaAia, KAl TNV MEPLTTTWON TOU N
kKivnon eixe avtibetn katevBuvon amd T ouvoAlkn duvapn, o 75% Twv doltnTwv
tonoBetovoe tn Sduvaun otnv Wbla katevBuvon pe TNV Kivnon, «motion implies force»,
(Clement, 1982). Epoocov wg mpoumobeon tng kivnong tibetal n enidpacn duvaung otnv
6l katevBuvVON PE TNV Kivnon, WG AUECO CUUMEPOOHO TIPOKUTITEL OTL amouaia SUVOUNG
bev Ba €xoupe kivnon. e €peuva tou McCloskey kal Twv cuvepyatwv tou to 1980, T0 27%
Twv pottntwv Ouotkng Kabwg Kat to 80% Twv dpoltnTwv AAAWV kKateuBUvVoewv Loxupilovtal
otL ua odaipa mou adnvetal amd To XEPL €VOG aAvOPWIOU TOU TPEXEL akoAouBel
KaTakopudn Tpoxtd un umoloyilovtag tnv opldvtia cuviotwoa tng kivnong, (McCloskey,
1980).

TNV TEPIMTWON TOU N Kivnon &vog CWUATOC TPOKAAE(tal amd €va OTlyuLaio
XTUTNUA, €vog HeyAAog aplOpog dpoltntwy amodidel 0To KIVOUUEVO CWUO MLl ECWTEPLKNA
Suvaun mou anmoBnkeVETOL 08 AUTO KATA TO XTUMNMA, €lval umtevBuvn yla TV UETEMELTA
Klvnon Tou, KatavoAwvetal Kata tn Sldpkela tn¢ Kivnong kat pundeviletal otav 10 cwua
otapatd. H &uvaun auty avadépetal wg oxy, duvaun, opun, taxvutnta, adpdvela, N
evépyela adlakpura, (Halloun & Hestenes, 1985) Ol ommoubaotég oTnV Mpoomabela Toug va
ouvdéoouv TNV kivnon pe tn SdUvapn uloBetouv LOEEG Mou €xouv TIG PLle¢ TOug OTO
napeABoOV kal amacyxoAnoav PEYAAOUG emLOTAUOVEG Kal PpLAdoodoug Omwes n €vvola TG
KEKTNUEVNG SUvauNg (impetus) n omola avantuxbnke katd To pecaiwva amnd tov Buridan. H
kivnon amattel tnv Omapén OSUvVAUNG KOL OE OPLOPEVEG TEPLUTTWOEL WUMOPOUUE va

uetaBiBacoupe tn Suvaun oe Eva cwpa. Autr n duvaun datnpel tn ouvexllopevn kivnon
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TOU CWHOTOC AKOUN Kal O0Tav 0 eEWTEPLKOG tapayovrag napel va evepyel, (Knight 2006). H
ouvdeon g duvapng pe tnv kivnon Bewpeital téoco woxupn Mou wOel otnv gudavion
Suvapewv akoun kot otav dev umapxel aAAnAemidpaon HETAED TWV CWHATWY, OMWE OTNV
TEPLITWON TN KEKTNUEVNC Suvaung, (Arons, 1997). Onwg avadépetal anod tov Knight to
2006, yLO. QUTEG TLG TIEPLITTWOELG: « L TETOLO SUVaUN Kivnong paivetal OTL £XEL KATA KATIOLO
TPOMO UvAUN Kal Bupdtatl Tig mponyoUUeveg KIvAoeLg», (Knight, 2006). Ze mMOANEG €peuveg
avadépovral upnia mocootd ¢ottntwv  (PpBavouv to 60% ) mou umootnpilouv TNV
gudavion KektnUEvNG Suvaung mpog tnv KatevBbuvon tng Kivnong (Van Heuvelen, 1991;
Driver, et al., 2000).

Ol omoubaoTteg Bewpolv OTL MpoKeLEVOU va Slatnpeital otabepr n TaxUTNTA EVOG
OVTLKELUEVOU elval avaykaia n acknon otabepng SUvaung os aUTO MPOC TNV KatevBuvon
™¢ kivnong, (Clement 1982; Watts, & Zylbersztajn, 1981; Champagne et al., 1980). Ta
ouunepaocpata tou Thornton to 1997 cupdwvolv HE TA MAPATIAVW QMOTEAECUATA.
ErmumAéov, emonuaivel OtL otnv mepimtwon tng akwnolag n misoPndia twv dolrtnTwv
oupdwVel Kot epapuolel Tov TPwWTo VOO Tou Newton o avtiBeon pe tn cupmneptdpopd mou
embelkviouv otnv kivnon pe otabepn toxutnTa KABwe miong kot Ot epdaviletol eva
ULKPOTEPO TTOOOOTO HAONTWV Kot poltnTwy mou BewpolV OTL yla va KLVELTAL EVol CWHOL JE
otaBepn TaxUTNTO TIPEMEL VO OLOKEITOL TAVW TOU pla SUvapn UE UELOUMEVO HETPO KOl
katevBuvon 6la pe autn g kivnong, (Thornton, 1997). Ou Halloun & Hestenes 1o 1985
avadEPouv oTNV €PEUVA TOUG OTL TO 54% TwV doLTNTWV aKOUN Kal LETA Tt StdaokaAia Tou
HOBAUATOC TNG ELOAYWYLKAG GUCLKAG XPNOLLOTIOLOUV TOUAAXLOTO pia popd TV LEEa OTL UTIO
v enidpacn otabeprg Suvapng éva avtikeipevo Kveital pe otabepr taxutnta KoL To 65%
unootnpilouv OTL yla kABe kivnon umapyxel pa oawtia, (Halloun & Hestenes, 1985). H
TaPAnMAvw apLototeAlkny Bewpnon amoteAel Baoiky evaAAaKTIKA W€ Twv padntwv ot
omoiol &lval MOAU O8UOKOAO va oTauatoouUV va Bewpolv TNV NPEUia AMOAUTWE
Sladopetiki Katdotacn ano tnv kivnon kat va dexBouv tv dLta ouvBnkn (vopo adpdvelag)
yla TG U0 KataoTtAoelS. Evag 0Toug TE0OEPELG LaBNTEG oTnV €peuva Twv KapdoyAou K.a. ,
2011, edpoapuodlel 1o vopo g adpdvelag evw oxedov to 70% twv padntwv Bewpouv
anapaitnt tnv ebappoyn duvaung mpog tnv kateubuvon Tng kivnong wote va Slatnpeital
n toxutnTa otabepn, Kal LAALOTA TLOTEVOUV OTL n otaBepr Taxutnta Ba eival avaloyn tng
aokoUHeVNG Suvaung. To mTOCooTO TwWV GOoLTNTWVY TIOU UTIooTNPL{ouV TNV avayKaLOTNTA TNG

umapéng duvaung otnv idla katevBuvon Ue TNV Kivnon €lval ULKPOTEPO OE CUYKPLON WE
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OUTO TWV HaBnTwv aAAd mapapével evTuTtwolokd VPnAo, (KapdoyAou k.a., 2011).

H avtiAnyn tg avaloyiag taxutntag-duvaung (yio tn petafoAn tng taxluTnTag
amatteital avaloyn HeTaBoArn tng ackoupevng duvaung), epdaviletol ota anoteAéopata
oA\ wv gpguvwv. EtoL yia tnv avénon tou PETPOU NG TaxUTNTOG EVOC OWHATOC XPELAlETAL
va auvénBel avaloya Kal n SUvapn mou AoKEe(Tal 0 aUTO TAVW TN KAteVBuvon TNG Kivnong
EVW ylA TN UELWON TOu HETPOU TNE TOXUTNTAC TPEMEL v eEAaTTwOel avaloya Kol To HETPO
™¢ SUvaung TOU OOKE(TOL OTO CWHA TAVTA TPOG TNV KotevuBuvon NG Kivnong.
AlomoTwvEeTaL OTL N TaxLTNTA Talpvel T B€on tng emtdyuvong oto SeUTEPO VOO TOU
Newton. Xapaktnplotikn ival n épeuva pe FaAAoug, BEAyouc kat AyyAoug pabntég Aukeiou
ol omoiotl Bswpnoav amapaitntn tnv vnopén Svoung pe HETPO AVAAOYO TNG TOXUTNTOC
HLOG UITAAQC YLD VOL EPUNVEVOOUV TNV Katakopudn kivnon tg, (Viennot, 1979). H avaloyia
™ TAXUTNTAC HE TNV OOKOUMEVN SUvoun SLAMIOTWVETAL O £PEUVEG UE OTOUSOOTEC
Seutepofadulag, tpltofadulag ekmaideuong KabBwe Kal pe ekmaldeutikolg (Sequeira &
Leite, 1991; Mohapatra & Bhattacharyya, 1989; Osborne, 1984; Viennot, 1979). Ztnv £pguva
Twv Mohapatra & Bhattacharyya n mAsiodndia twv ekmotdeuTikwv MpwTofaduLag Kot
Sdeutepofadulag ekmaibevong Oswpel amapaitntn tnv dcknon Oduvaunc otnv Sla
KatevBuvon e TN Kivnon Kal HAALOTA PE METPO AVAAOYO HE TNV TaxUTNTA TOU CWHATOG,
(Mohapatra & Bhattacharyya, 1989). Ot Itza—Ortiz et al. to 2004 Bprikav OTL ot $OoLTNTEC IOV
CUMMETEIXOV OTNV €pEUVA TOUG XpnoLpomolovoay tpia HoviéAa yla To SeUTEPO VOUO TOU
Newton: 1o Neutwvelo, to AplOTOTEAIKO Kol €va UuBpidio mou ouvbualel ta Svo
nponyouueva, (Itza—Ortiz et al., 2004). Ztnv épeuva Twv KapdoyAou K.a. , 2011, évag oToug
TEooepELG LaOnTEG Aukeiou edappolel to SeUtepo vopo tou Newton evw MeEPLOCOTEPOL ATTO
TOUG HLooUG otnpilouv TNV avaloyia PeTaty TaxVTNTAG Kal SUVAUNG. TNV MEPIMTWON TG
ETUTOYUVOUEVNG Kivnong Bewpolv amapaitntn pla duvaun otnv katevBuvon TnG Kivnong
HE METPO TIOU aUAvETaL Kat oTnV enBpaduvopevn Kivnon emthéyouv pia Suvaun otnv idla
KateVBOuvon PE TNV Kivnon KE LETPO TTOU PELWVETAL. TO TTOCOOTO TWV CWOTWV ATMAVINOEWY
yla toug ¢ottnteg tou Puotkol kat tou Matdaywylkol TUAKATOG Elvat To 6Lo XaunAo ue
QUTO TwV padntwv Aukeiou. H evalhaktiki 16€éa mou Bewpel OTL yla va Klveltal Eva cwpa
HE TaxVTNTA TOU METABAAAETOL TIPETEL VO QOKE(TAL O QUTO Mla SdUvapn TPog Tnv
kateVBuvon tNG Kivnong n omoia va vdiotatal avaloyn UETABOAR HE TNV TOXUTNTA UEVEL
QVETNPEAOTN amo TNV nAwkia kal o popdwTtikd eninedo adou eival amodektr amod tnv

anoAutn mAsoPndia twv onouvdaoctwv. (KapaoyAou k.a., 2011).
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Zupdwva, Aoumoy, Pe Eva pPeydlo aplBud padbntwv kot poltntwy, yla va KIveital Eva
ocwpa e otabepr TaxvTnTo TMPEMEL va Tou aoknBel otabepry Suvaun. EmutAéov, ywa va
KLVE(TOL €va WU HE OMOAA peTABAANOUEVN TaXUTNTA TPEMEL VA TOU QOKE(TAL avaAoyn
opaAd petafaliopevn Suvapn. Koo xapoKTtnpLloTIKO TwV MAPAMAvw VOAAOKTIKWY LOEWV
elval ot og kaBe eibog kivnong (ue otabepr) TaxvTNTA i} EMLTAXUVON) UTTAPXEL Lot SUvapun n
orola, eite eival eEwTteplkn €ite EOWTEPLKN £XEL TNV KatevuBuvon tng Kivnong. H amoyn
oautn €xel avadelxBel péoa amd TMOANEG £PEUVEC TOOO UE HOONTEG 00O Kal HE HOLTNTEC
TIAVETLOTN IOV, cupmepAapBavopévwy kKol ekelvwv mou omoudalouv Quotkn, (Driver et
al., 2000; Thornton, & Sokoloff, 1998; Dykstra, et al.,, 1992; Osborne, 1984; Watts, et
al.,1983; Gilbert et al., 1982; Clement, 1982). O Adyo¢ ylLa TOV OmOi0 OL OTMOUSAOCTEC
Bewpouv amapaitntn tnv umopén Suvaung ywo Tnv Kivnon Bploketal otnv kabnuepvn
gunelpia, Omou ot SUVAUELC TwV TPLPWV KAl TWV OVIIOTACEWV £lval TIAVIA UTIOPKTEG,
(Clement, 1982; Espinoza, 2005).

Katad tnv oAAnAemidpacn Ttwv OWHATWV OTO VOHOo &paong — aviidpaong
napouaotalovtal SuockoAie¢ 6cov adopd TOV TPOCSLOPLOUO KoL TNV TOMOBELTNON TWV
duvapewv. H SUvaun Bewpeltal WG CUCTATIKO TWV CWHATWVY KOl LE CUVETIELOL TO CWUA UE
™ HeyaAUtepn pala 1 To TOXUTEPO OWHA Vo OOKeEL TN peyoAltepn Suvaun, €tol n
oAANAeTidpacn OVTLHETWTIETAL WG MO CUYKPOUGHN OTNV OTolol O LOXUPOTEPOG VIKA. H
arnoyn otnpiletal otnv KOONUEPLVN EUTELPLA OMIWE €PUNVEVETAL MO TNV KO AOYLKA
OTOU TO QMOTEAECUA ULAG oUYKPOUONG €lval TO KATAOTPODIKO ylol TO CWHO ULKPOTEPNG
pnalog Kol KAvovtag Tn oUVSECoN TOU QMOTEAECHOTOC LUE TNV ATl CUMMEPALVETAL OTL TO
owpa peyoAUtepng palag aokel kat peyaAutepn dUvapn. Ta aMOTEAECUATA TWV EPEUVWY
Twv Minstrell 1982 kat Maloney 1984 esmiBefalwvouv tnv mapandavw Bewpnon evw ot
Halloun & Hestenes 1985, eUotoxa amédwoav OTIG OEEC TWV HABNTWY OXETIKA HUE TIG
SUVAUELG TTou avarntuooovtal Katd Tt Slapkela TG aAANAenidpaong dU0 CWHUATWY TOV OPO
«apxn tNg Kuplapxiag». Xtnv €peuva tou Hestenes to 1998 to 80% Ttwv doltntwv
TLAVETILOTN IOV TTOU CUUMETELXQV NTav o€ B€on va dtatunwoouyv Tov 3° vouo tou Newton,
OAAQ povo 1o 15% amd autolg elyav Mo TPAYUATIKY Katavonon Tou vouou, (Hestenes,
1998). H avtiAnyn otL To cwa pe tn peyalutepn pala ackel kal tn peyaAltepn duvaun
kataypadetal and nAnbo¢ epeuvwv (Sequeira & Leite, 1991; Sabanand & Kess, 1990
Maloney, 1984; Minstrell, 1982). Movo €vag otoug TPel HaONnTéC edapuolel To VOO

6pdong - avtidbpaong kal SEXETAL TNV LOOTNTA OTO HETPA TWV SUVAUEWV OTNV €PEUVA TWV
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KapdoyAou k.a., To 2011. MNeploodtepol amd TOUCG ULOOUG HABNTEC, 0 TOOOOTO 55%,
ouvexilouv va ekppalouv TNV Loxupr eVAAAOKTIKN LO€a cUUPWVA LE TNV OTIOLO TO CWHA UE
™ peyaAutepn palo ookel kal tn peyoAutepn duvapn. tnv idla épeuva mapamAnola eivat
KOL TA TIOOOOTA TwV ¢OoltNTwV Tou ¢UOIKOU Kol Tou Taldaywylkou TUAUATOC TIoU
umootnpilouv tnv dla amoPn pe Toug pabntég, (KapaoyAou k.a., 2011).

Avokolieg epdavilovtal otnv Katavonaon tneg umapéng Suvapewv otav otnv aAAnAenidpaon
ouppetéxouv auya cwpata. MoANA atopa £Xouv TNV TPWTOYEVH avtiAnyn OtL oL SUVAUELS
oaokouvtal povo amo uuxa cwpoata kat aduvatouv va dexBouv OTL TOo TPAME(L N TO
TATWHO aoKoUV SUvapn oTo avIlKE(pEVO TTou Bploketal otnv enudpavela touc. Emiong otnv
neplntwon ™G oAAnAemidpaong pe S6pdon amd amootacn Oev Slakpivouv T duo
SlapopeTIkEG SUVAUELC TIOU OOKOUVTOL OTA CWHaTa AOyw TG aduvapiog Toug va
EPUNVEVUCOOUV TO PUNXAVIOUO HeTadopds tng duvaung otav ta cwpata dev eival os emadn
(oto otadlo tng avamtuéng Twv evvolwv HEAETOUVTOL OXESOV QTTOKAELOTIKA SUVAUELG QO
enadn). (Arons 1992)

H tpBn kat to Bapog ivatl U0 SUVAUELC TTOU EUMAEKETAL OTNV KABNUEPLVOTNTA TWV
avBpwnwv. H tp1Bn, avéavel tnv moAumAokotnta ota MPoBARHaTa GUCLKAC KAl £TGL CUXVA
Bewpeital apeAntéa. MeAeTATAL OUVOTTIKA OTO KePaAaio TNG LNXOVLIKAG LUE OMOTEAECHOL
€va PUEPOC MOVO TwV POLVOUEVWY TIOU OxeTilovtol PE OQUTA va  AMOKAAUTITETAL OTOUG
nabntég, (Hahner & Spencer 1998). Etol oxetiletal AUeoA E TNV KVNON KOL CUYXEETAL HE
™ O6uvaun tng kabetng avtibpaong, (Stead & Osborne 1981). Exel kaboplopévn
KatevBuvon, avtiBetn amod TV TaxUTNTA TOU KIVOULEVOU OWATOG, OTIOTE £XEL WG LOVASIKO
anotéAeopa tnv enBpaduvor) tou (Besson et al. 2010; Mixag, 2002; Caldas & Saltiel ,1995).
Juxva Sev avayvwpiletal and Toug padntég ocav Suvapn, (Black & Lucas, 1993). e akivnta
ocwuata n PR ayvoeital, (Koukoutodkng k.d. 2004; ToayAwwtng 1998), avayvwpiletal
HOVO av TO £€vol cwia KLVeltal ) Telvel va KivnBel wg mpog to AAAo U To omolo BplokeTal o
enadn, (Bowden & Tabor, 1973). Ztnv aAnAenibpaon twv cwpdtwy Bewpeital otL TR
OExeTaL LOVO TO CWHA TIOU KLveital, evw dev aokeital n avtidpaor Tng oto AAAO cwia Tou
€pxetal oe enadn pe to mpwto, (Viennot 2003). MoAAol pabntég Aukeiou Sev katavoouv
TOUG VOUOUG TNG TPLBNAG Bewpwvtag OTL Pe TNV avénon tou epufadou ¢ enipavelag enadng
KOOwG KoL TNG OXETKAG TOXVUTNTAC Kivnong Twv ocwpdtwv Tou Pplokovtal oe emnadn
auvéavetal kal n 1ppn, (Kotoivag, 2013; EvayyelomouAou & Mixag, 2011; Ohanian 1991;

Stead & Osborne 1981). H évvola tou Bdapoug otn kabnuepwvi {w €XEL TAUTLOTEL UE TN
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pada, £XEL AMOAECEL T XAPOAKTNPLOTIKA TNG SUVAUNG Kot Bewpeital LOLOTNTA TWV CWUATWV.
Juvdéetal pe TNV adpAvELd TWV CWHATWY MECW TNG TAONG TOUC VO QVILOTEKOVTOL OTNV
npoonadela yia aAAayr) TG KLVNTLKAG TOUG KAtAdotaong, Epocov yla va KivnBouv mpéEmeL va
6exBouv dUvaun peyaAutepn tou BAPOUC TOUC, KAl CUYXEETAL HE TNV TPLRN adoul yla va
KwvnBel éva ocwpa mou npepel oe oplldvtio eminedo mpémnel va tou aocknBel oplovtia
Suvapn peyoAUtepn amnd 1o Bapocg tou (EvayyehomovAou & Mixag, 2011; KapdoyAou, 2009;
Koukoutodkng k.d., 2004). Eival moAU Stadedopévn n avtiAnyn otL ta Baputepa cwuato
TMEDTOUV OE ULKPOTEPO XPOVO amod ta eAadputepa otav adrivovrat amno to idto LPocg adou
KLVOUVTOL PE LEYAAUTEPN EMLTAXUVON KOL IOKTOUV peyoAUTepN Taxutnta, (Osborne 1984 ;
Gunstone & White 1980). Amnodidetal ota cwpaTa TOU BploKovTal HOVo 0T YN, EVW 0T

YeAnvn anouoia agépa Bswpeital avomapkto, (Stead & Osborne 1980).

3. HEPEYNA

3.1 Xtoyoi- Epsvvntika Epwtiuata

H épeuva otoxeUeL:

A) 3tn Slepelivnon TOU EMLOTNHUOVLKOU EYYPAUUOTIOUOU TWV EVAALKWVY TTOALTWV

B) 2tn Siepelivnon NG KOWOTNTAC TwV TOAITWYV va Staxelpilovtol €VVOLEC TNG

dUOIKNG KaL VO OVTLLETWTTIZOUV TIOLOTIKA, OTNPL{OKEVOL OTLG APXEG KOL TOUG VOUOUG

NG GUOLKNG, KATOOTACELG TNG KABNUEPLVOTNTAG UE PUGCLKO TIEPLEXOLLEVO.

T EPEVVNTIKA EPWTNHILATA TTOU TIPOKUTITOUV ElvaL:

1. Mowa elvat n ocuoxéton Metall TG wavotntag Slaxeipong kol epapuoyng
Baclkwv 0pwV Kol VOUWV TNG GUCLKNG OE KATAOTAOELG TNG KABNUePLVAG {wNG e
TOV ETULOTNHUOVIKO EYYPAUUATIONO TIoU eUdavilouVv oL TTOALTEG;

2. Nwg emdpd 10 HOPPWTIKO E€MIMESO TWV TMOALTWV OTNV LKAVOTNTA TOUG Vva
Tpooeyyllouv Ta INTAMATO TOU ETLOTNHUOVLIKOU EYYPOUUATIOMOU KOL  TNG
$uoKNg;

3. Moua €ival n enidbpaocn tou GUAOU TWV CUPUETEXOVIWV OTNV EMLS00N TOUG OTLG
EPWTNOELG TOU ETILOTNOVIKOU EYYPAUMATIONOU KAl TNG GUGCLKAG;

4. MNooo Swadopormolel n emhoy) TG katevBuvong omoudwv oTto AUKELO TIG

ETULOOCELG TWV TIOALTWY OTOV ETLOTNUOVIKO EYYPOUUATIONO Kal otn duowkn; (H




10.

11.

12.

13.

emloyn katevBuvong onoudwv cuvdéetal aueoa Pe ta evdladEpovta, Kal TNV
apXLKA OTAON TWV ATOUWV OE OXEON LE TNV EMLOTAUN).

MNoco emnnpedlel TO E€MAYYEAUO TwV TOAMTWV TIG €MISOCEL TOUC OTOV
ETULOTNHOVIKO EYYPAUMOTIONO Kal otn ¢duotkn; (To emdyyeApa mapotL oxetiletal
TOMEG GOpEG HE TIC OMOUSEG TWV ATOUWV OUVTIEAEL OTnV avamtuén Ttwv
Slaitepwv MPOoWTIKWY eVOLADEPOVIWY TWV OTACEWV KOl TWV OTOMLIKWV
TenolBnoewv)

Nwg emnpedlel n OYoAKn €midoon Twv TOATWV TNV KOVOTNTA TOUG Vo
Staxelpilovtal  kaBnuepwva  {ntipata  GUOLKAG KAl  EMLOTNMOVIKOU
gyypappatiopou; (H emidoon xapaktnpilel atopa StadpopeTikwyv KaTeUOUVoEWY
OTIOUS WV, OTACEWV KL EVOLOPEPOVTWV).

Nwg ennpealetal n Midoon OTIC EPWTHOELG EMLOTNUOVLKOU EYYPOUUATIOMOU Kl
OTLG EPWTNOELS GUOLKAG OO TNV NALKLO TWV CUUETEXOVIWY;

MNwg emdpa to evdladépov Twv MOATWV og B€pata mou adopolV TNV EMLOTAUN
Kol TNV texvoloyia, KoBwg Kal To evdladEpov yla TN OXOAKN PUOLKN oTnV
enidoon Toug Ot INTAMUOTA ETLOTNHOVIKOU EYYPOUUATIOMOU Kol o B€pata
OXOALKNC PUOCLKNC;

Mola elval n cUCYXETLON TOU MPoowIlkoU evlladEpovtog ya mAnpodopnaon os
ETULOTNUOVIKA B€pata KabBw Kat Tou evilad€povTog yLa Tn oXOALKN GUCLKN HE TN
OUVOALKR oXOALKN emtiSoon Kal T oxoAkn eniboon otn ¢uaoikn; Atepelvnon tou
pOAou TNG autoavTIANYNG TwV TOALTWY OTN HABNTIKA Tou¢ nAkia pe TNV
enidoon mou mapouctalouv onuepa o€ KaBnuepvd InTAMoTa GUOLKAG KoL
ETILOTNOVLKOU EYYPOUUOTIOMOU.

Mola €lval n CUOXETLON TOU MPOCWTILKOU evSLOPEPOVTOC yla TTAnpodopnon oe
PEpata eMIOTAUNG KoL TeEXVOAOYLOG O OXEON HUE TO MOPPWTIKO eMimedo Twv
TLOALTWV;

MNwg cuvdéetal to evdladépov yla tn oxoAk GUoLK UE TO HOPPWTLKO eminedo
TWV TIOALTWV;

Mowa elvalL n oxéon tou mMpoowrikou evdladépovtog ylwa mAnpododpnon o€
BEpata eMIOTAUNG KL TEXVOAOYLOG 0€ OXEDN HE TO GUAO TWV MOALTWYV;

Mola eilval n oxéon Tou PoowTitkou eviladEpovtog yla tn oAk} GUCLKN LE TO

dUAO TwV MoALTWY;




3.2 Taepyaleia Twv epevVwV
O tpomog eAéyxou tou BaBpoU EMOTNUOVIKOU EYYPAUUOTIOUOU TWV TIOALTWVY ATIOTEAECE TO

{nToupevo oc TOAEG €peuveC. ZTnv €peuva Twv Durant et al. 1989, dnuloupynBnke Lo
opada epwtAoswv KAELOTOU TUTIOU TNG Hopdn¢ Zwotd i AdBog yvwoti wg 'The Oxford
Scale' pe otoxo va kaAupel tnv afloAdynon TOU EMIOTNUOVIKOU EYYPALUATIOMOU OTOUG
TOA(TeG. MOANEC QMO QUTEC TIC EPWTNOELS ULOBeTAONKAV Kal xpnolpomolénkav omno
O1ebveig £peuvec omwe amd to National Science Board otn oelpd epeuvwv Science and
Engineering Indicators otig H.M.A kot Tou Eurobarometer otnv Eupwmnn w¢ andéAuto HETPO
ETUOTNHOVIKOU EYYPAUUATIOUOU OKOMN KAl yLol TN oUYKPLon UETAEY TwV Kpatwyv. EAAxLOTEC
OO TLG APXLKEC EPWTNOELC UTIECTNOOV TPOTIOTIOLOELG KOTA TO TIEPAC A TWV XPOVWY, LOVO O
oplOpog petaparlovrav otig Stadopeg €peuveg, (Stockmayer &Bryant 2012). T EpwWTNOELG
tou Eurobarometer to 2005 xpnotLponol}fnkayv eNTA EPWTNOELS OO TIG GUOLKEC ETILOTIUEG
(dpuowkn, xnueia , yewloyia) kat mévie epwtroels Broloyiag (Pardo & Calvo, 2004), evw oto
Science and Engineering Indicators 2010 umnpxov TEVIE EPWTINOELG QMO TIGC PUOLKEG
EMOTAMEC Kat dVo amod tn Broloyia (National Science Faundation, 2010).

H otoxeuon, n popdn, KoL n €mAoyr TWV EPWTNOEWV OTIC SLAPOPEC EPEUVEC
apdoBntndnkav évtova. O levy-Leblond to 1992 onuelwve wg Seiypa TG AVEMAPKELAC TOU
gpwTnUatoloyiov og pla €psuva otn FaAAla tn cuvUTapPEn EPWTINOCEWV OXETIKWY HE TOV
TIOALTLOMO KOl TNV EMLOTAN OTWE QUTHG TTou oXeTileTal Pe Tov dnuLoupyo tng Mona Lisa pe
QUTH IOV €AEYXEL TNV TIEMOLONON OTL 0 NALOG TtepLOTPEDETAL yUpw amod Tn yn. O Fayard, 1992
Bewpel OTL lval aonpavta kot dgv emnpealouv tv KabBnuepwvotnta Bépata OnMwg outa
TIou avadEpovtal otn OXETKN kivnon ¢ — ‘HAwou. OL Burns et al, 2003 tovilouv oTL Ba
Enpene va Slepeuvolpe To PBabud otov omolo €ival evipdepn N Kowwvia yla ToV TPOMOo
Aeltoupylag TNG EMIOTAUNG Kol AKOAOUBWC av elvol €EOLKELWHEVN HE TNV EMLOTNHOVLKN
yvwaon kat tnv texvoloyia. Ze aviidiaotoAn, o Miller to 2004, woxupiletal OTL £VVOLEC OTIWG
OUTEG TOU HOPLOU KOl TOU OTOMOU TIOU XPNOLLLOTIOLOUVTAL TTAEOV OE TNAEOTITIKEG EKTIOMTIEG
KaL apBpa ebnuepidwv xwplic enefnynoelg Bewpolvtal amapaitnTteq oTOV EMLOTNOVIKO
EVYYPOAUUATIONO.

OL Pardo & Calvo, 2004 oxoAlalovtag Ti¢ 12 epwtioelg Tou EupwPapouétpou avadEpouv
OTL, avramokpivovtal HOvVo OTIG €AAxlote  TMpoUTOBECEL yla €va LOXUPO HETPO

EMLOTNMOVLIKNG Ttadelag tou tumou “know — what” otnv supwmnaikn kowotnta. Aev sivat
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oadEG OTL OL EPWTNOELG ELVAL OVIUTPOCWTEVUTIKEG OUTE 000V adopd to TMARBoG oute TO
TLEPLEXOLEVO OTN CUYXPOVN EMLOTAUN. Artattouv povo dibaxBeioa yvwaon ektog amnod dUo mou
amaltouV cuUVOUAOUO YVWOTIKWY TOMEWV KOl HEYOAUTEPEC YVWOTIKEG amaltiosls. Ot duo
£pWTNAOELG TTou avadépovtal eival: “To padlevepyo yaAa yivetal acdhalég pe to Bpaouo”
Kat “Ta avtiplotika €€oudetepwvouv Toug LoUG Kot ta PBoaktipla”. KataAnyouv oto
CUUTEPAOUA OTL av Kot eV eival To KATAAANAGTEPO HEDO yLa va KataypadoUv AEMTOUEPELS
SLadOpPEC OTOV EMIOTNUOVIKO EYYPAUUATIONO, UMOPEL va xpnoLlponolnBel emolkoSounTtika
yla tn dlepevvnon NG €€OLKELWONG TOU KOLWOU HE TNV ETILOTHKN OE EMIMESO KPATWV KOl
KOWWVLKWV OpAdwv.

OL epwtnoelg : “To ofuyovo TIOU AVOTTVEOULE TIPOEPXETAL oMo ta utd”, “Ta nAekTpovia
glval pikpotepa amo ta atopa”’, “Ta avtiflotikd £€oudetepwvouv TOUC OUC KoL Ta
Baktrpla”, kot “OAn n padievépyela eival amotédeopa avBpwrivng Spaoctnplotntoc”
XPNOLHLOTOoLOUVTAL CUVEXWCE Ao To 1992 oTig SLAPOPEC OTATIOTIKEC CUYKPLOELC TWV XWPWV.
Ytov mivaka 1 ¢ailvovtal oL EpWTACELS TTOU Xpnotlponolonkav oe Sladope EPEVVEC UE
OTOXO TOV ETMIOTNHUOVIKO EYYPOUUATIONO. OL TMPWTIEC EWLA EPWTNOELG TOU TVaKA
xpnotpornowtdnkav kat' emavaAnyn oe Siebveic €peuveg pe otoxo tn Slepelvnon Tou
ETUOTNOVIKOU EYYPAUUOATIONOU TWV TIOAITWY Onw¢ otig HMA amo to 1988 w¢ kat to 2012
otnv Eupwrnaikn Evwon to 2005, Kiva to 2010, Ivéia to 2004, lanwvia 2011, MaAaloia
2008, Pwoia 2003 kat Notlog Kopéa 2004, (National Science Foundation, 2014). OAeg ot
EPWTNOELG EKTOC TwV 2, 3 Kal 9 TepLEXovTal otnV €peuva Twv Stockmayer & Bryant 2012
(Stockmayer & Bryant, 2012). H popdn twv epwtiocwv 3 kot 9 gudaviletatl dtadopeTikn

OTLG EPEVVEC XWPLG OUWC va aAAATEL OUCLAOTIKA N OTOXEUGN TOU TIEPLEXOHEVOU.

Nivakog 1: OL EpWTNOELG TWV EPELVWV
A/A  Epwtnon

To kévtpo TG 'N¢ elval kauto

Ta avBpwriva 6vta Omwe Ta yvwpilovue onuepa eEeAixBnkav amod nponyoupeva €i6n wwv

Kweital n M yupw amod tov'HAL 1 o0 AAL0¢ yUpw amoé tn n;

1
2
3
4  Ta Aéwlep Aettoupyoulv eotlalovtag Ta NXNTIKA KO pata
5 TanAektpovia eival PLKpOTEPA OO T ATOUA

6

OL AMELpOL KlvoUVvTOaL apyd TIAvw otnv emdavela tng Mg




10
11
12
13

14
15
16
17
18
19

To yovidio tou natépa kaBopilet av to matdi yevvnOel ayopl r kopitol
Ta avtLBLOTIKA OKOTWVOUV TOUG LOUG Kal Ta BakTtrpLa

OAn n padlevépyela elvat Texvntn

OL mpwTtoL avBpwrot €lnoav TV dLa emoxn UE Toug SEvOoaUpPOoUG

To 0€uyOvo TTIOU AVOTTVEOULE TIPOEPXETOL OO T GUTA

To padievepyd yala pmopel va yivel aocdalég pe to Ppaocpd

Ta peAlovTika madld evog abAnt cwpatikng dtamAaong Ba KAnpovounoouv ta opEAN TG
OWMOATLKAG TOU AOKNONG

Ta dtopavtia anoteAovuvral anod avopaka

To emutpamnédlo aAdTL anoteAeital anod avOpakiko acBEoTio

To Amap mapayeL Ta ovpa

OAa To EvTopa £X0UV OXTW TOdLA

H nAwokr aktivoBoAia pnopet va mpokaAEoEL KOPKIVO TOu SEPUATOC

O BepuoGg aEpag avep)ETaLl

3.3 To epwtnuatoAdylo ¢ épevvag

To €pWTNUOTOAOYLO TIOU XPNOLUOTOLE(TOL OTnV Ttapoloa £psuva Xwplletal os

téooepa  pEPN. To MPWTO avadEPETUL OE MPOCWITLKA XOPAKTNPLOTIKA OMwG to pUAO, TV

nAia, To popdwTiko eminedo, To eMAyyeALQ, Kal TNV KateUBuvon omoudwv oto Aukelo. To

beUTepo oTOXEVEL ot SlEPelivNON TOU ETLOTNHUOVIKOU EYYPOAUUATIONOU TWV TIOALTWVY KOl

amnoteAeital anod dwdeka epwTroeL KAELOTOU TUTIOU TNG Mopdn ¢ Zwotol — AdBoug. Ot emtd

amno T Swdeka epwtnoelg ( 1. To padlevepyo yala pmnopel va yivel acdalég pe To Bpacuo,

4. Ta nAektpodvLa elvat HkpOTEPA Ao Ta Atopa, 5. Ta aviiBLOTIKA OKOTWVOUV TOUG LoUG Kot

ta Baktipla, 6. OAn n padlevépyela eival amotéAeopa avBpwrivng dpaoctnplotntag, 7. O

‘HAlog meplotpédetal yupw amnd tn Mn, 9. OL mpwtol avBpwrot €lnoav tnv dla emoxn Ue

toug dewodoaupoug, 11. To ofuyovo TOU QVATIVEOUWUE TIPOEPXETAL Mo Ta ¢utd)

TIPOEPXOVTOL ATIO TO EPWTNUATOAOYLO TNG €peuvag Twv Durant et al. 1989 kat epdavitovral

OUVEXWG amo TOTe Ot €peuve¢ tou National Science Board otig H.M.A kot tou

Eurobarometer otnv Eupwmn mou O&lepeuvoUV TOV ETLOTNUOVIKO EYYPAUUOTIONO TWV

moAttwyv. OL T€ooepelg epwTtnoels (2. H nAtakn aktivoBoAia pmopel va TpokaA€éoeL Kapkivo

Tou 6épuartog, 3. O Bepuog aépag avépyetal, 8. Ta LeAAOVTIKA TaldLd evog YUUVAOUEVOU

avBpwrou Ba kAnpovouncouv ta od€An TNG CWHOTIKAG Tou doknong, 12. Ito Amap
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TIAPAYOVTAL TO OUPO) CUUTTANPWVOUV TIC EMTA TPOAVAPEPOUEVEG KOl TIEPLEXOVTIAL OTNV
€peuva Twv Stockmayer & Bryant 2012 pe QVTLKELLEVO TOV EMLOTNUOVIKO EYYPAUUATIONO. TO
TIEPLEXOUEVO TOUG avVADEPETAL ELTE OTO EMIOTNUOVIKO Ttedio TN BloAoyiag kat Bloxnueiog
(epwtnoelg 2, 8 kat 12) mou PBpilokovtal otV AUl TOU evlLOpEPOVTOC TNG GUYXPOVNG
kKowwviag, | Bewpeital ot amoteAel aflwpatiko debopévo (epwtnon 3). To B£pa NG
televtaiag epwtnong (10. H tpuna tou 6lovtog eivat n kUpLa attia yla tnv umepBépuavon
™M¢ yng) avadépstal o SUO QMO TA CNUOVTLKOTEPA TEPLBOAAOVIIKA TtpoBARpOTO TNG
oUYXpPOVNG ETIOXNG KoL QIOTEAEL QVTLIKELPEVO KaBnuepLVAG avadopdg Kot TpoBAnuatiopou.
MoAAEG SleBveig €peuveg avadEpovtal oTn oUYXUON TIoU ETKPATEL LETAEL TOU PaLVOUEVOU
Tou Beppoknmiov Kal TnNG €€aoBEvVioNg Tou oTPWHATOC 0lovTog, OMoU To €va anmod auTd
uropet va eival n attia tou alou (Boyes & Stanisstreet 1997; Boyes, et al., 1999; Khalid
2001; Papadimitriou 2004; Kalipsi, et al., 2009; Kisoglu et al., 2010; Hestness et al., 2011).

To Tpito TUAMA TOU €pWTNUATOAOYiOU OTOXEVUEL OTn Slepelivnon TNG LKAVOTNTOG
0pBnN¢ xpnoncg Baclkwv €VVolwWV KoL VOUWV GUCLKAC OO Toug TOAITEC, KaBwE Kol otnVv
oavadelfn twv eVAAOKTIKWY TOug Wbewv. Amoteleital amd Swoeka epwTOelG KAELOTOU
TUTIoU NG HopdNG ZwoTtol — AABoUG, TTOU TIEPLEXOVTOL O YVWOTA EPWTNUATOAOYLA OTIWCE TO
Force and Motion Conceptual Evaluation twv Thornton & Sokoloff kat Inventory of Basic
Conceptions in Mechanics tou Halloun. OUL gpwtroelg £oti@louv OTNV EVVOLOAOYLKNA
KOTAVONOoN 0pWwV Kot VOUWVY TNG GUOLKAG TTOU amoTeAOUV aVTIKEILEVO TNG KABNUepvAg LwnG
TwV TOALTWV. lpoépxovtal amd To XWPO TNG HNXAVIKAG Tou PBploketal otn Baon twv
KaBnuepvwyv MpoBAnUATIOMWY Kol TieplAapfdavouv tn oxéon dUvaung Kol Kivnong, T
Slaxeiplon Twv gvwolwv tou Bapoug tn¢ palog, Kol TNG eVEPYELOG KOBWC Kol TwV TPLWV
vopwv tou Newton. H B€on tng unxavikng Bewpeital e€€xovoa PETALY TWV GAAWV TOPEWV
™G Ouokng SLoTL oL ev Adyw Topeig kabopilovtal amo tn unxovikn n omola opilel Toug
TIPWTAPXLKOUG VOLLOUGC, UTIO TNV EVvoLa OTL, XWPLG TOUG VOUOUG TNG Kivnong, ylo mapadelyua,
bev Ba umnpxe Kwntikn Bewpla Twv agpiwv [ dev Ba uTtApxe nAektpopayvntiky Bewpia
(Galili 1995; Carson & Rowlands, 2005).

O Galili avadépel yapaktnplotikd@ to 1995 O6tTL n onuaocia TNG MNXAVIKAG Bewpeital
HEYAAUTEPN OE OXEON KE QUTH TWV UTIOAOLTWY TOREWV TNG duaLknG. Mapouoldlel Toug Lo
KaBoALKoUG vopoug tng uong Kat eplypadel Tig HeBOdoug mou xpnotpomnolouvTal amno T
duoLKn KAl 0Tn cuVEXELA EPapUolovTaL OTOUC UTIOAOLITOUC TOUELG. AUTOG elval o Adyog Ttou

N Unxavikn Bploketal otnv elcaywyn kaBes mpoypdupatog onouvdwv tng duoikic. (Kwtong,
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2011). Emiong, ot €vvoleg tou Bapoug, tng duvaung kot ¢ paloag eival amd TG o
Bepellwdel €vvoleg NG PUOIKAG, OUCLAOTIKA adopolV YEVIKEC YVWOELS GUOLIKAG Kol
ennpealouv tn dnuoota entotnpovikn yvwon, (Galili 1995; Kwtong 2011). Xto TUAUA TOU
gpwtnuatoloyiov mou adopd tn SLoxelplon evvolwv Kol Gavopévwy TIou adopouv Tn
dUOLK KOl TILO OUYKEKPLUEVA TIC YVWOEL( OTN  UNXAVIKA amd  TouG TIOAITEG
XPNOLUOTOLONKAV EPWTNHOELG TIOU TIPOEPXOVTAL OO TNV €peuva Tou Kwton to 2011. Itig
EPWTNOELG QUTEC avrKOoUuV oL SUo Tou avadEpovtal atnv Evvola Tng evépyelag ot U0 yLa To
Bapog kat tn Slakplon Tou amo ™ pala, kot ot SUo mou amoteAolv edpapuoyn Tou Tpitou
vopou tou Newton. Ot eKPWVAOELS TWV TAPATIAVW EPWTNOEWV EMEEEPYAOTNKAV WOTE va
elval oupPatég pe tn popdrn Tou UMOAOLTOU £pwWTNUOTOAOYiOU. Ol UTIOAOLTIEG EPWTHOELG
mou adopouv toug vopoug Tou Newton kaBwg Kal tn oxéon tng dUvauNng PE TN Kivnon
StapopdwObnkav otn Baon Twv epwWTAOEWV amo ta debvr) epwtnuatoloyla Inventory of
Basic Conceptions in Mechanics (Halloun, 2006) kat Force and Motion Conceptual
Evaluation (Thornton & Sokoloff, 1998). Ot epwtroelg mou adopouv tn ductkr 60nkav otn
OUVEXELX OE TEOOEPELG eKTTALSEVTIKOUC PUOLKAC Ttou Sidaokav to pabnua otnv A" Aukeiou,
OTIOU TIPAYUOTEVETOL N UNXOVLKN, OL omolol siyav mpotepn sumelpia and tn Sddaokalia
dUoLKAG oto NUUVACLO, LLE TIPOOTTTLKI VA EAEYEOUV AV UITOPOUV VO TTPOCEYYLOTOUV OO TOUG
HoOntég g A" Aukeiou KaBwg Kal amd autoug TToU £Xo0uvV OAOKANPWOEL To NUUVAGCLO Kal
S16axOnKav TOLOTIKA T HUNXAVLKA, KOL VA TIPOTELVOUV TIG TEPLOCOTEPO €VOESELYUEVEG
TPOTIOTIOLOELG.
To TeAeUTALO TUAMO OTO €PWTNUATOAOYLO Slepeuvd To evdladEPoV TwV TMOALTWY yla Ta
Béuata mou adopolV TNV EMLOTAUN KAl TNV Texvoloyia Kabwg Kal yla To pabnua tng
OXOALKNG GUGCLKAG, TNV YEVIKN TOug emidoon oto oxoAsio kat tnv eniboon otn duaoikr, Kal
TENOG TN OXEON TOU elxav UE TN GUOLKN.

ApPXLKA TO EpWTNUATOAOYLO 60BNKe 0 TPLAVTA TECCEPELG EVAALKOUG HaBNnTEG Tng A’
kol B’ Aukeiou tou eomeplvol EMAA Apdpag. Metd tnv emefepyaoio TwV EPWIACEWV QO
QUTOUG akoAouBnoe oulnTnon yLo To TEPLEXOUEVO KaBwC Kat tn dUoN TwV EPWTACEWV

ornou bev SlamotwOnkav Wolaitepa mMpofARUATA OTNV KATAVONOHN KAl TV EPUNVELA TOUG.

3.4 ToAcsiyua

Itnv €psuva ouppeteixav eviAlkol ToAiteg Stadopwv HOPPWTIKWY EMTESWV Kal

evaoxoAnoswv, Ue Sladopetikd evdladEpovta, Epyactakod Kol KOWwVIKO meplBdaiiov. la
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™V €mAoyn Tou Selylatog XpnoLUOmoLOnNKoV OTIKEG, NULOOTLKEG KOL OYPOTIKEC TIEPLOXEG
TwWV Vvouwv Apapag kot KaBahog. Itig opddeg €peuvag oUMpETelXav: Ekmaldeutikol tng
MNpwtoBadutag kat Asutepofabuioag Exmaibevong mou Sidaokav o OXOAELD TWV VOUWV
Apapag kat KaBalag, kabwg kat ekmatdeutikol Twv IEK Tou umoupyeiou Mawdeiag kat Tou
OAEA. Anupootot umtdAAnAol Twv ANpwv Kot Twv NOHOPXLaKWV UTNPECLWY ApApOC Kot
KaBaAlag. EAelBepol emayyeApATIEC TOU €uTOPLKOU Kal Blopnxavikol empeAntnpiou
Apapag. 16twtikol umtdAAnAoL amod to Epyatiko Kévtpo Apapoag. Avepyol amod TG UTINPECLEG
tou OAEA Apdupog. MaBntéc tou Eomepwvou EMAA Apdapag, tou oxoAsiou SeUtepng
gukalpiag Apapag, Kal Twv eMayyeAUATIKwY oXoAwv Tou OAEA ApApoc. ITn ouykpotnon
OMAdwV €peuvac emionG CUMHETEIXOV HEAN TIOALTIOTIKWVY Kal OBANTIKWYV CUAAOYWV TwV
TLOPOTTAVW VOLULWV.

Agev TEBNKe TIEPLOPLOUOG OTN XPOVLIKN SLapKeLa yLa TNV aAAnAenidpaon Twv MoAltwv
HE TO EPWTINUATOAOYLO. OewpnOnNKe aQMALTNTIKO QMO TOUC OCUMMETEXOVIEG OL OToioL
damavnoav MepLocotepa and €ikool AEMTA yla TNV emefepyaoio Tou evw umnpéav Katl
OPKETEG TIEPUTTWOELG ATOUWYV TIOU Bewpnoav OTL 0 TIEPLOPLOUEVOC XPOVLKOC opilovtag Sev
TOUC EMETPETIE TN CUUMANPWOI] TOU Kal Sev To eMeepydoTnKOV KATA TNV mopadoon aAla
OTNV OLKI TOUG. XTLG TIEPLOCOTEPEG TEPUTTWOELG TA EPWTNHOTOAOYL TTOPadOBnKavV 0TOUG
OUULUETEXOVTEG KOL CUMTTANPWONKAV amo aUTOUG O€ KATTOLO SLAAELUA OTO XWPOo £pyaciag
TOUG. 2TIC TEPUTTWOELG TTou Sev uTAPXE N SuvatotnTa YL TNV AUECN CUUMARPWGCN TOU
EPWTNUATOAOYLOU Ol OCUUUETEXOVIEG TO EMEOTPEDAV  OE TIPOKOOOPLOPEVN  XPOVIKA

ouvavtnon.

3.4.1 MepLypa@kd xapakTnpLoTIKA
Itnv €peuva ouppetelyav 912 evnAikol. AmO autoug ol 464 ntav avdpeg (oe

1oc0ooTo 50,9%) kat oL 448 yuvaikeg (og moocooto 49,1%) , oxnua 1.
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Zxnua 1: NARBog avépwv-yuvalkwy oto delyua

3.4.1.1 IXETIKA JLE TO ETTESO HOPPWONG TWV CUUUETEXOVTWV.

Ot 120 ntav amnodoitot lupvaciou (oe moocootd 13,2%), ot 159 amodotrol
ErayyeApatikwyv Aukeiwv (oe moocootd 17,4%), ol 226 amodoitol Mevikwv Auvkeiwv (oe
TT0000TO 24,8%), ol 112 anodottotl Texvoloylkwv I6pupdatwy (og moocooto 12,3%) kat ot 295

anodottol Avwtatwy Eknatdeutikwy I6pupdtwy (og mooooto 32,3%), (oxnua 2).
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IxAna 2: NMARBoc moAtwv os oxéon Ue To eminedo popdwaong

Ztov mivaka 2 ¢aivetal 0 cUVOALKOG aplBuog Twv aTtopwY KaBwg Kal o aplOpog

avépwV Kal yuVvaLKwy TIou avikouv o€ KaBe Babuida ekmaidbevong.




Nivakag 2: MARBo¢ avépwyv — yuvalkwv o€ KaBe popdpwtikd emninedo

Moépodwon Z0volo Avépeg luvaikeg

rvuvdoto 120 58 (12,5%) 62 (13,8%)

EMAN 159 82 (17,7%) 77 (17,2%)

rEA 226 109 (23,5%) 117 (26,1%)

ATEI 112 56 (12,1%) 56 (12,1%)

AEl 295 159 (34,3%) 136 (30,4%)
3.4.1.2 IXETIKA PLE TNV KATEVOLVVOT 6TIOVS WV 6TO AUVKELO.

OL 176 oe mooootd 19,3% eixav mopakoAouBrosl ta poabripata tng OTIKNAC
katevBuvong, ol 213 oe moocootdo 23,4% cixav mopakoAouBrjoel to pabApoato TG
TeEXVOAOYLKNG KatewBuvong, ot 190 oe mocoaoto 20,8% eixav mapakoAoubnoet Ta padnuata
™mM¢ BewpnTikng kKatevBuvong, ot umdhoutot 333 ntav ot amodoiltol [upvaoiou,

ErayyeApatikol Aukeiou, 1) dev SnAwoav kateuBuvon omoudwv oto AUKeLo (oxAua 3).
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IxAuna 3: NARBo¢ moAltwv avaioya pe Ty KatevBuvon onmoudwyv oto AUKELO

O Ostikn

@ TexvoAoywkn

Jtov mivaka 3 daivetal to cuvoAlkd MARBOC Twv atopwv oe KABe katevBuvon
omoudwv, OwWE Kat To MARB0G avépwV Kal YUVALKWV.

Nivakag 3: MAR6oc¢ avdpwyv — yuvalkwv avahoya Le thv kotevBuven omoudwy

KatevBuvon Inouvdwv Z0volo Avépeg Fuvaikeg
Octikh 176 114 (24,6%) 62 (13,8%)
TexvoAoyikn 213 122 (26,3%) 91 (20,3%)
Oswpntikn 190 57 (12,3%) 133 (29,7%)




3.4.1.3 IXETIKA LE TO EMAYYEANQ.
Ot 224 amd To OUVOAO TWV CUMUETEXOVIWV OTNV €pEuva  NATAV €KMALOEUTIKOL

Slapopwv eldkotitwyv ot Oeutepofabula  ekmaidbeuon kat ot 29 ekmaldeutikol

npwtoBadutag ekmaidevong. Ot 143 dnuodool uAAANAOL, SNUOTLKOL, KOl VOUOPXLOKOL WG

emni to mAeiotov. Ot 131 WSwwtikol umtdAAnAoL. Ot 126 eAelBepol emayyeApatiec. TEAog ol

259 Atav avepyol (oxnua 4). OL dvepyol (0TI TEPLOCOTEPEC TEPLUTTWOELG HLOKPOXPOVLO

AVEPYOL) CUVLOTOUV Ta TEAEUTALQ XpOVLA pLa LOLALTEPN KOWVWVLKN opdda n omola uTtd TNV ev

duvapel emikeipevn OLOTUTN Kataotoaon Slapopdwvel VEEC avTIANYPEL KoL UTTOPEL va

TIAPOUCLALEL CUUTIEPLPOPEG AVEEAPTNTEG TOU ATOULKOU LOopdWTLKOU EMLITESOU.
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IxApa 4: NMARB0C MOALTWY avAaAoyad [E TO EMAYYEALQ TOUC

Itov Tivaka 4 ¢paivetal 0 CUVOALKOG 0pLlOUOC TWV OTOUWY OE OXECHN HUE TO EMAYYEALQ

OMWCE KAl 0 aplOUOC avpwyV Kal YUVALKWY O KOO emayyeApa.

Nivakag 4: MAR60C¢ avdpwy - yUVALKWY 0VAAOYQ LLE TO EMAYYEALA TOUG

EnayyeApa Z0volo Avépeg Fuvaikeg
Eknawbevtikoi JeTIKwVY emioTnuwv 50 39 11
Eknaibeutikoi FewpnTIKWV EMIOTNUWYV 54 9 45




Exkrtaubevtikoi Nowuroi 120 69 51

Exntairdevtikoi MpwtoBaduiag 29 11 18

Anuootot untaAAnAot 143 71 72

I6wwtikoi urtceAAnAot 131 64 67

EAeU9epol emayyeAuariss 126 90 36
Avepyol 259 111 148

4. ATIOTEAEXMATA

4.1 XTATIOTIKA TTIEPLYPAPIKE XAPAKTPLOTIKX
O HéoOoC OpoC Twv opBwv amaAvVINCEWV TWV TOAITWY OTI EPWTNOEL TIOU

avadEPoVTav OTOV ETLOTNHOVIKO EYYPAUUATIONO TipoekuPe M=8,17 pe opaiua (SE)=0,07
Kol TuTiik amokAlon (SD)=2,11. Avtiotolya o HECOC OpoC TwV OpOwV AMOVINOEWV TWV
TIOALTWV OTIC EPWTNOELS TIou avadeEpovtav otn $uotkr mpoékupe M=5,77 pe odaipa

(SE)=0,07 ka turmikn amnokAlwon (SD)=2,09 (mivakag 5)

Nivakag 5: AsiKTeG KEVIPLKAC TAONG Kal SLooTopag

Emiotnuovikog Quotkn Zuvolo Opbwv
EYYpOUUATIONOG
Juvoho OpBwv

MARBog 912 912
Méaoog Opog 8,17 5,77
IpaApa (Std. Error of Mean) 0,07 0,07
Turukny AmtokAlon (Std. Deviation) | 2,11 2,09

To 92% tou GUVOAOU TWV TTOALTWY TIOU CUMUETELXOV 0TNV €pguva SNAwWoV HETPLO LEYAAO N
TOAU peydlo evlladépov 6oov adopd TNV eVNUEPWON TOUG O BEpata €MIOTAUNG KoL
texvohoyiag. Eldikdtepa 10 53% tou cuvoAou SnAwvel peyaho evbladepov 23% HETPLO Kall

16% moAU peydAo. MooOTIKOTOLWVTOG TO €VOLAPEPOV HE TNV TOPAKATW KAlLpako: 1-
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kKaBoAou, 2-Alyo, 3-pétplo, 4-moAU, 5-mdpa moAU, MPOKUMTEL HECOG Opo¢ M=3,74 yla to

oUVOAO. H TIuN Tou PHECOU QVTLOTOLXEL O€ PETPLO TIPOG HeEYAAo evlladépov yla ta Bpata

ETLOTAKNG KoL TEXVOAoyiag.

Jtov Tivaka 6 ¢aivetal

0 OUVOALKOG aplOHOG Twv TOATWY KaBwg Kot To MARBo¢ Twv

avdpwv KOl YUVOLKWV O ouvaptnon pe to evdladépov mou emdelkvuouv oe BEparta

ETLOTAMNG KOl TEXVOAOYLag.

Nivakag¢ 6: MARBo¢ avdpwv — yuvalkwv ovdaloyo He TO evlladEpov OTOV ETLOTNUOVLKO

EYYPOUUATIONS
Evéiadépov yw | Z0volo Avdpeg Ffuvaikeg
Oépata  emOTAUNG
KoL TeExvoAloyiag
Avunapkto 20 5 15
Mukpo 56 26 30
Métpio 206 99 107
Meyalio 487 250 237
MMoAv ueydio 142 83 59

210 oxnMa 5 maplotavetal to MANB0o¢ Twv MOALTWY yla KABe eninedo evdladépovtog.
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IxApa 5: NAnBoc moAttwv o kaBe eminedo evdladEpovrog otov E.E.

To evbladépov yla tn Ppuolkr oto oxoAeio ival peTatomiopévo Kata éva emninedo

TPOG  ULKPOTEPEG

TIUEG OE OXEOn ME aAUTO yla TNV EMLOTAMN KAl TNV TEXVoAoyia.




JUYKEVIPWVETAL OTOUG XOPAKTNPLOUOUG HIKPO, HETPLO KoL HEYAAO OmMou mapoatnpeitot
T0000TO 92% Tou cuvolou. Eldikdtepa to 41% dnAwvel pétplo evdladépov 1o 31% peydlo
Kol To 20% UIKPO. MNoooTikomolwvTag To eVOLAdEPOV E TNV OPAKATW KALpaka: 1-kaboAou,
2-Aiyo, 3-p€tplo, 4-moAu, 5-mapa MOAU, TPOKUTITEL PECOG 0po¢ M=3,15 yia to ouvoAo. H
TLUA TOU HECOU aVTLOTOLXEL o€ HETPLO evladEpov yia TN GUOLKH OTO OXOAELO.

Itov mivaka 3 ¢aivetal 0 GUVOALKOG aplOUOC Twv MOAITwY KaBwE Kal to TANBoc¢ Twv
avdpwV Kal YUVOLKWV O ouvaptnon e 1o evlladépov mou enédeléav yla tn GuaoLkr oto

oxOoAeio.

Nivakag 7: NARBog avdpwv — yuvaikwv avaloya pe to evdladépov otn GuoLkn

Evéiadépov ywa tn | ZOVOAO Avdpeg luvaikeg
duown

Avunapkto 28 12 16
Mikp6 179 71 108
Métpio 373 182 191
Meyalio 287 162 125
MMoAv ueydio 44 36 8

210 oxnua 6 dpaivetal to mAROoC Twv MoALTwy yLa KaBe eninedo evdladépovtog.
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IxAna 6: NMAnBoc moAttwv oe kGOt eminedo evbladEpovtog otn Puoikn
OL xopaktnpwopot NG OXOAKNG emidoong Twv TOAlTwv otn ¢uolkn eival

OVTLTPOOWTEUTIKOL Tou evlladépovio¢ mou ekdnAwoav yL aut). H povadikn




Sladopornoinon onUELWVETAL oTNV €Midoon KAKOG Tou dailvetal auénuévn CUYKPLTIKA HE
TOV apLOUO TWV MOALTWV Mo eixav SnNAwoel undapwvo evdladEpov yia tn GuoLki.
Itov Tivaka 8 ¢aivetal 0O OUVOALKOG 0plOUOC Twv MOAITWY KaBw¢ Kal to TANBocg Twv

avOpwV Kal yUVALKWY CE CUVAPTNON LE TN OXOALKN €Tidoon mou ixav otn GpuoLKA.

Nivakag 8: : NARB6og avdpwv — yuvailkwv avaloya pe tnv enidoon otn ¢puaotkn

ZxoAwn enidoon otn | ZUvoAo Avdpeg Ffuvaikeg
duown

Kotkog 90 38 52
Métpiog 317 153 164
KaAd¢ 298 158 140
IMoAU kaAdg 152 83 69
Aplotog 54 31 23

Y10 oxnua 7 paivetal to mANOo¢ twv moAtwy yLa kabe eninedo enidoong.
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IxAua 7: NARBoc twv moAttwv ot kaBe eminedo eniboong otn puoikn

KaAUtepa amoteAéopata eudavidovial otn OUVOAKR OXOAlkr emidoon oOmou
€VLOXUOVTAL ONUAVTIKA OL XOPAKTNPELOUOL TTOAU KOAOG Kol APLoTog LG BAPOG TWV KOKOG Ko
HETPLOG.
Ztov Tivaka 9 daivetal 0 OUVOALKOG aplOpog Twv MoAltwv Kabwg Kol To MARBog¢ Twv

avOpwV Kal yUVALKWY O GUVAPTNON LE TN OUVOALKN oXOALKN emidoon.
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Nivakag 9: MANB0o¢ avSpwv — yuvalkwy avaioya e Tn oXoALkr enidoon

ZxoAwkn enidoon Z0volo Avdpeg lfuvaikeg
Kakog 24 9 15
Métpiog 200 115 85
KaAdg 346 188 158
MoAU kaAdg 242 117 125
ApiLotog 99 34 65

210 oxnua 8 paivetal to MANB0C TwV MOALTWY yLa KABe eminedo oxoAlkng emiboonc.
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IxAna 8: NMARBo¢ Twv moAltwyv oe KAOe eminedo oxoAKkn ¢ emidoong

To 81% twv TMOALTWY avadEpouv KAoLov armd Toug Aoyoug yla udLotapevn BTk
oxéon pe TN Puokn, evw amo 1o 19% mepimou Twv cuppeTeXOVTwWY dev avadEpBnkav
BeTikol AdyoL yLa TNV PoacéyyLon e tn uaotkr. Evag 0Toug TECOEPELG QO TOUG TIOALTES TTOU
avap£pOVTaL OTLG OLTIEG TTPOCEYYLONG KE TN dUOIKA ETUAEYOUV va SNAWCOUV TEPLOCOTEPEG
and pia (oxnua 9). H dnuwoupyia Betikng oxéong amodidetal and tnv mAsloPndia Twy
TIOALTWV (45%), oto peydlo evbiadepov Adyw tnG ouvdeong pe tnv kabnuepwvn Lwn. H
ouvdeon pe tnv Kabnuepwvn {wn avadeépetal eniong ot 151 and tg 184 MEPUTTWOELS
ATOUWVY TIou SNAWVOUV TTEPLOGOTEPOUG Ao €vav BeTIkoUg AOYoUG KoL TO GUVOALKO TTOGOOTO

TIOU avTLOTOLKEL TTANOLALEL 0TO 65%.
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Attieg yia TNV NPooEyyon tng puowng o
, SLdaokaiia
YTiapyouv 5 .
epoobepol EKTIALS EUTLKUOV
arno £vag 18%
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25%
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1% .
_ MeydaAo
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45%

IxAua 9: Adyol yla Tnv KaAALEpYELD BETIKWY OTACEWV yLa TN GUOLKN
Jtov mivaka 10 kataypdadetal n Snuotkotnta Twv Adywv Tou odnyolv ot BOeTIkN

OVTLUETWTTILON TNG GUOLKAC.

Nivakag 10: Zuxvotnta eUdAviong Twv AOywv ou 0dnyoulv og BETIKEG OTAOELS 0TN GUGCLKNA

Autieg yla tnv mpocéyyion tng DUotkng ZTuxvotnta

KaAn éibaockaldia ekmatdevtikwv 132

MeydAo evéiapépov Adyw tn¢ ouvdeong ue tnv kadnuepivn {wn | 328

Anortelei tn Baon Twv emotnUWV 84
AAAog Abyog 9
Yndpyouv nepitoootepol ano évacg Fetikoi Adyol 184

Avo glval oL kUploL amotpemtikol Adyol yia tn ¢uaotkn. To 38% armd Toug MOALTES TTou
avadpEpovtal oTLG attieg yla tnv amoduyn tg GUCLKNG oToXeVOUV oTnV Kok StdackaAia
TWV EKMALSEVTIKWY Kal To 34% oTnVv avaykn Qamopvnuoveuons moAAwv mAnpodoplwv
(oxAua 10). Ta mapandvw mocootd enepvolv To 40% v POCUETPNOOUV KAl OL TIOALTEG
Tlou onpeiwoav mapanavw and évav Adyoug. Toviletal OTL amno 10 32% TWV CUMUETEXOVTWV

Sev avadEpovTal amoTPENTLKOL AOYOL yLa TNV MPOCEYYLON UE TN GUOoLK).




Attieg yua tnv anodpuyn tng PUOoIKAG
M Kakr Sbaokalia eKIMALSEUTIKWY

B ATTOpPVNOVEU OGN TTOAAWV
mthnpodopLwv

mEAAsWN evBLadEpovTog, Sev
cuVSEETOL pE TNV KaBnuepwr) wn

B H yvwon otn ¢huowkr amoteAeitat
oo noAAd acuvdeta BEpata

m AAAOG AdyOg

B YITAPpXOUV MEPLOCOTEPOL ATTO EVACG
apvnTikol Adyol

IxAua 10: Adyol tou o8nyouV G apVNTIKEG OTACELG yLA TN GUOLKN

Ytov mivaka 11 ¢aivetal n SnNUOTIKOTNTA TwV AOYWV TTOU ATMOTPETIOUV TNV TTPOCEYYLON UE

™V puokn

Nivakag 11: Zuxvotnta eudAaviong Twv AOywv TIou 08nyolV o€ apvNTIKEG OTAOELG 0TN GUGCLKNA

Autieg yia tnv anoduyn thg Duotkng ZTuxvotnta
Kakn 6ibaockaldia ekmatbevtikwv 233
Anouvnuoveuon moAAwv rAnpo@opLwv 207

EAAewn evbiapépovrog, ev ouvdéctal ue tnv kadnuepvy {wn 34

H yvwon otn @uotkn anoteAsital ano noAAa acuvéeta Fuara 47

AAAog Abyog 15

Yndpyouv nepLoootepol ano Evag apvntikoi Aéyol 78
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4.2 Xyoiiaouos Epwtiocwv- AmMavtyoewv
KatnyoplomoloUpe 1o Selypa TwWV CUUUETEXOVIWV 0 SU0 YyVWOTIKEG Babuideg, oe

anodoitoug Seutepofabuiag kat tptofabuiag ekmaidbevon. Amo to ocuvolo twv 912
aTtopwv Tou £€AaBav pEpog otnv €peuva ol 505 nAtav amodoitol Seutepofaduiog
ekmaibevong (120 Nupvaociou, 159 EMAA, 229 TEA) kat ot 407 tpitofaduiag (112 ATEL, 295
AEI).

4.2.1 MpocEYyyLoN TWV EPOTNOEWV EMOTNUOVIKOV EYYPAUNATIONOU

Mapokdtw oxoAlaletal KABe €pwINON TOU EMLOTNHUOVIKOU EYYPAUUATIOUOU,
avadEPovTal T TOCO0TA TwV 0pBWV ATIAVINCEWY Yol KABE KATNyopila CUUUETEXOVTWVY KOl
ouykpivovtal pe amoteAéopata SLleBvwv epeuvwy.

Itnv gepwtnon 1: To padlevepyod yala yivetal aopaAéc pe to Bpaouo, to 76,5% twv
epwtNBEVTWY amavinoav opOd. MaparmArnolo ivol To TOCOOTO TWV 0PBWV AMOVTCEWV TWV
gupwraiwyv MoAITwY otnVv épeuva tou Eurobarometer to 2005 mou pBavel to 75% (special
Eurobarometer 224), evw TO QVTLOTOLXO TTOCOOTO TwWV 0pBWV AMAVIHCEWV Tou avadEpeTal
otnv épeuva twv Stockmayer & Bryant, 2012 tav xapunAotepo Kal tpooéyylle To 65%. To
TTOO0OTO TWV anodoitwyv NG TprtofaduLag mou anavtolv cwotd ¢pOavel oto 93% akpLBwg
1610 elval kot To avtioTolyo MoCOoOoTO yla ToUuG EL6LKOUG TTOU avadEPETAL OTNV EPEUVA TWV
Stocklmayer & Bryant 1o 2012. Apketol eival oL amodottol tng deutepoBabuiag mou
ouyxéouv tn padlevepyd pOAuvon He TN Sladlkacio amooteipwong Tou YAAAKTOG UE TO
Bpaouo, To TOCOOTO TWV 0POWV ATAVTNCEWVY O AUTH TNV Katnyopia ¢OdAvel oto 63%.

210 oxnua 11 ¢aivovral Ta MOCOOTA TwV 0pOWV ATAVINCEWVY yla T0 CUVOAO KABWE Kat yLa

TouG amodoltoug SeuTePOPABLILAG KOL TOUG TTUXLOUXOUG TNG TpLtoBaduLag.
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IXxAua 11: Mooootd Twv opbwv anavinoswy otnv epwtnon 1.

H epwtnon 2: H nAtakn aktwvoPolAia pmopel va mpokaA£oel Kapkivo Tou S€puatog,
avtAel To B€pa TG amod TNV TEpLoxn NG BloAoyilag kat tng puolkng. H Kwvntomoinon tng
EMIOTNMOVIKAC KOWVOTNTAC OE OUTO TO {ATNMa HE T ouvdpoun TNG TOALTElQC
gualocbntonoinoe TV Kowvwvia Kot 0 Kivbuvog amo tnv nAlakr aktvoPolAia sivol mAgov
YVWOTOC oToug ToAitec. Etol mapatnpndnke to 93,3% twv epwtnOeviwy va amavtouv opba
oTNV apandavw epwtnon. Ot anddotrol Kat twv dvo Babuidbwv epdavilouv to vPnAoTeEPO
TTOOOO0TO 0POWV AMAVTNCEWV OO OAEG TIC UTTOAOLITEG TTPOTACELC 99% yLal TOUG TTTUXLOUXOUG
Kalt 89% yla Ttoug amAoU¢ ToAlteg. Ta avtiotola Toocootd ot Slebvelc €peuveg
epdavidovral uPnAotepa yLa Toug armAoug ToAiteg 94%, omd AUTA TWV EMLOTNUOVWY 88%,
(Stocklmayer & Bryant, 2012).

210 oxnua 12 ¢aivovral Ta MOCOOTA Twv 0pOwWV AMAVINCEWY yLa TO CUVOAO KABWE Kat yLa

TouG amodoltoug SeuTePOPABOLILOG KOL TOUG TTTUXLOUXOUG TNG TpLtofabuiag.
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IxAua 12: Moocootd Twv 0pOwvV AMAVINCEWY OTNV EpWTNON 2.

H epwtnon 3: O Bepuoc aépag avépxetal, oxetiletal pe t ¢puoikn. To 89,3% tou
Selypatog anavinoav opBa. H mpotaon sival amodektr oxedov aflwUATIKA KoL TO TTOCOoTA
TwV 0pBwv amavtoswv Kal ot dvo Babuideg eknaidevong sival anod ta vPnAdtepa. To
97% TwV MTUXLOUXWV KoL TO 83% TWV QMAWV TOALTWV OmOVIOUV owotd. Ta avtiotolya
moooota otig Slebveig €peuvec sival 95% yla TOUG EMIOTHMOVEG Kal 97% yla Toug amAoug
moAiteg (Stocklmayer & Bryant, 2012).

Y10 oxnua 13 ¢paivovral Ta MOCOOTA TwWV 0pOWV ATAVTCEWV YLa TO GUVOAO KaBwG Kot yLa

TouG anodoltoug SeuTtepofABULAG KOL TOUG TTUXLOUXOUG TNG TpLtofaduiag.

100+

80-

60

O %mnoocoot6 opBwv
OLTIOVTIOEWV

40-

20-

Z0volo OpB<g OpBég
Opbwv B/Buiag /6uiag

IxAua 13: Mooootd Twv opbwv amavioewy otV epwtnon 3
H epwtnon 4: Ta nAekTpovia €ival UIKPOTEPA OO TA ATOMA, €XEL XpnolpomolnOel

EMAVEIANUUEVA OE €PEVVEG yLa TN Slepelivnon TOU EMLOTNOVIKOU EYYPOUMATIONOU. AVTAEL
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TO TEPLEXOUEVO TNG OO TLC GUOLKEG ETULOTAKEG. H yvwon Twv BACLKWY EVVOLWV TNG ATOULKNAG
Kol poplakng Bewplag eival amapaitntn yla v KAtovonon Tou Tpomou Asltoupylag tng
ETULOTAUNG KaBWC amoteAel Tn BAon yla TNV eppnveia TOAAWY LOKPOOGKOTIKWY GALVOUEVWY
OTWG TO ALWOLUO TWV TTAYWYV, N UTLEPBEPAVON TOU TAQVI TN KAl N AVATTTUEN TWV TTavOnULWV
(Van Zee et al., 2012). To 67,3% TwV OCUVOALKWV QTAVINOEWV €lval 0pBEG. Ze QUTEG
neptlapfavovial To 86% amd TG AMAVINOELC TWV MTUXLOUXWV Kol To 53% Twv amAwv
TIOALTWV. TO MOCOOTO TwV ELSIKWV TIoU amavtnoav opBa otnv épeuva twv Stocklmayer &
Bryant 1o 2012 avépyxetal oto 91%, evw oUUdwva Pe oTolxela TNG BLag Epeuvag Hovo To
31% twv amAwv ToAlTwV and Slebveic €peuveg amavtouv opbd. e Slebveig €peuveg TO
TTOO0O0TO TwV 0pBWV AMAVINCEWV OTNV MOPATIAVW Slammiotwon Kupaivetal and to xapunAo
22% otnv Kiva to 2007 oto 30% otnv Ivéia to 2004 kat otnv lamwvia to 2001 £wg to uPnAo
53% otig H.M.A. to 2008. Itic H.M.A. o €peuveg amo 1o 2001 wc to 2010 TO AvtioTolyo
TOOO0OTO Kupaivetal ano 45% 1o 2004 €wg 53% to 2006 kot to 2008. (National Science
Foundation, 2014; 2012) Itnv €peuva tou Eurobarometer to 2005, to 46% CUVOALKA TWV
gupwrnaiwyv MOALITWV amavtnoav opbBd otnv mapandavw spwtnon (special Eurobarometer
224).

Y10 oxnua 14 dpaivovral Ta MOCOOTA TwWV 0pOWV AMAVTNCEWYV yla To CUVOAO KaBwG Kot yLa

Tou¢ anodoltoug SeutepofABULOC KO TOUC TTTUXLOUXOUC TNG TpLtofabutag.
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IxAua 14: Moocootd Twv opBwv amavinoewy oTnV pwinon 4
To meplexopevo NG epwtnong 5: Ta avtBlotikd e€oudetepwvouv TOuC LOUG KOl Ta
Baktrpla, avadeépetal otn Bloloyla Kol Ol YVWOTLKEG QMOLTAOEL, TOU €lval aUENUEVEC

ocuudwva pe toug Pardo & Calvo, 2004. To mocooTo Twv opBwv ATIAVINCEWY AVEPXETAL OTO

[78]




39,9% kot eival to SeUTEPO UIKPOTEPO QMO TO TIOCOOTA OTL EPWTNOELG ETLOTNLOVLKOU
EVYPAUUATIONOU. ITIC CWOTEC QTIAVINOELG ONUELWVETAL LEYAAN Sladopd oTa MOCOOTA TWV
U0 opddwy, adou mephapPfavetal To 57% oo TOUC MTUXLOUXOUG KoL TO 26% TwV amAwv
TOALTWY. To MOCOOTO TWV EMLOTNUOVWYV TIOU QIMOVTOUV 0WOoTA otnv £peuva Stocklmayer &
Bryant to 2012 avépyxetal oto 89%. e Slebvelc £peuveg To TTOOOOTA 0POWV AMAVTCEWV
Kupaivovtal amnod ta xapnAd tou 8% otn MaAatoia to 2008 kat tou 18% otn Pwoia to 2003,
€w¢ To UPnNAO 56% otic H.M.A. To 2006. Itnv teleutaia €psuva otig H.M.A. to 2012 10
Too00TO Twv opbwv épBaoce oto 51%. (National Science Board, 2014; 2012) AileL va
onUEwwWOel OTL elval n povadikr EpWINCN TOU TO TTOCOOTO TWV 0POWV ATIAVINCEWY OTLG
H.N.A mapouaotalel avodo peyautepn amo 10% otig €peuvecg petd to 1999. Itnv £peuva
Tou Eurobarometer to 2005, t0 46% OCUVOALKA TWV EUPWTALWVY TIOALTWY amAvtnoav opba
(special Eurobarometer 224). 1o oxnua 15 ¢paivovral Ta mMocootd Twv opOwv AMaAVIHCEWY
yla to oUVoAo KaBwc Kat yla Toug amodoltous SeutepofAabULOC KOL TOUG TTTUXLOUXOUC TNG

TpLtofadpuioc.
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Ixfina 15: MocooTd Twv 0pBwV AMAVTNCEWY 0TV EpWTNON 5

H epwtnon 6: OAn n padlevépyela eival anotéAeopa avbpwrivng dSpaotnplotntag,
adopd ™ duoikr). To CUVOALKO TTOCOOTO TwV 0pBwv amavtioewv ¢tavel to 61%. To 80%
Qo TOUG TITUXLOUXOUG amavtouv opbd evw otoug anodoitoug deutepoBabuLag to mocooto
néptel oto 45%. H mpdtaon emavohopPAavetal o€ TOANEG €PEUVEG ME OVTLKELUEVO TN
Slepelivnon TOU EMLOTNUOVLKOU €YYPAUUOTIOHOU. Ta TOCOOTA TwV 0pBwv amaviioewy otnv

napandvw Slamiotwon kupaivovtal anod ta xapunAd 14% otn Mohawoia to 2008 kat 35%
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otn Pwoia 1o 2003 £w¢ ta uPnAd 76% otig H.M.A. to 2001 kat 73% 1o 2004 kot to 69% otnv
lanwvia to 2011. Ztnv teAevtaia €peuvva ot H.M.A. to 2012 t0 MOCOOTO TWV OopBwv
anavtnoswv €ptaoce oto 72%. (National Science Board, 2014; 2012). Itnv €peuva ToOU
Eurobarometer to 2005, t0 59% Twv gupwnaiwv MOAITwvV amavtnoav opba (special
Eurobarometer 224).

210 oxnua 16 ¢paivovral Ta MOCOOTA TwWV 0pOWV ATIAVIACEWV YLa TO GUVOAO KaBwG Kat yLa

Toug anodoltoug SeutepoPABULAG KaL TOUC TTUXLOUXOUC TNE TPLTOBAOULOG.
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IXAua 16: Mocootd Twv 0pOwV AMAVINCEWY OTNV EPWTNCN 6

To meplexopevo ¢ epwtnong 7: O ‘HAlog meplotpédetal yupw amo tn 'n, Bploketal
OTO XWPO TNG KOOUOAoyilag. And To cUVOAO TwV EpwWTNBEVTWY TO 78,2% amavtnoav opba. Ie
autoug meplapfavetal o 90% Twv MTUXLOUXWV KAl To 68% Ttwv amAwv moAutwv. H
YEWKEVTPLKN Bewpnaon mou yivetal anodektr oxeSOvV amo Tov £Va 0TOUG TIEVTE TTOALTEG €XEL
™ PBdaon t™¢ oto KaBnuepwo GALVOUEVO TNG TAPATAPNONG TOu HALOU va dlaypadel Tnv
TPOXLA Tou oTov oupdvio BoAo. H mpotaon enavalaupavetal oxeS0v 0To GUVOAO TwV
EPEVUVWV HE QVTIKELUEVO TN SLEPEVUVNON TOU ETLOTNHUOVIKOU EYYPOAUUATIOHOU. 2T H.M.A. n
€EpwTnoN T€ONKe e tn popdn «Meplotpedetal n yn yupw amnd tov RALo 1 o NALog yupw amnod
TN yn;» KoL TO TT0O0OTO TwV 0pBwv amavtnoswyv HeTaBANOnKe amnod to xapunAo 71% to 2004
oto uPnAo 76% to 2006 (National Science Board, 2014). To xapnAdtepo mocootd opbwv
anavtioewyv yU aut) tn Slaniotwon Atav 66% otnv Eupwrnn to 2005 kat to vPnAdtepo
86% otn votlo Kopga to 2004 (National Science Board, 2012).
210 oxnua 17 ¢paivovral ta mMocooTd Twv opOwV AMAVIACEWV yla TOo 6UVOAO KaBwG Kot yLa

Toug anoddoltoug SeutepoPABULAG KaL TOUG TTUXLOUXOUG TNG TpLltofabuLag.
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IXAua 17: Mooootd Twv 0pOwV amavioswy otV Epwtnaon 7

H epwtnon 8: Ta peMoviika maldld &voc yupvaopévou avBpwrmou Ba
KAnpovounoouv ta opEAN TNG CWHATLIKIAC TOU AOKNONG, OVTAEL TO TIEPLEXOUEVO TNC AMO TN
Boloyia kol Tn Stapdxn HETALU TwWV UTIOOTNPIKTWY Twv LOEWV ToUu AQUAPK Kal TOU
AapBivou yla tn SuvatotnTta KANPOVOUNONG TWV EMIKTNTWY XOPAKTNPELOTIKWY. H avarmtuén
Twv edwv elvat Baockd INTnuo ¢ PBloloyiag kot meplAapBavel tnv  €vvola
kAnpovouwkotntag (Van Zee et al. 2012; AAAS 1993, 2009). H wdéAsla twv madlwy amno
TNV TPOCAPLOYH OTOV UYLELVO TPOTO {WNC TOU TATEPA TTOU QCXOAELTAL E TN YUUVOOTLKN,
TIPOKAAECOV oUyxuon otnv €mloyn TNG amdvinong otnv mpotacn auth. To 63,8% tou
ouvolou amavtnoav opBa. OL anodoltol TNG TPLTORABULAG amavToUV CWOoTA O TIOCOOTO
73% €vw TO TOOOOTO Twv O0pBwWvV MAVINCEWV OTn KOTnyopla Twv anodoltwv
Sdeutepofadbuiag ¢Bavel oto 57%. To MOCOOTO TwWV 0POWV AMAVINCEWV TIOU OVTLOTOLXEL
otoug €ldlkoug otnv épeuva twv Stocklmayer & Bryant avépxetal oto 89%, evw TO
avtioTol o mocootd Twv anAwv moAttwv o€ Slebveig €peuveg eival 77%, (Stockimayer &
Bryant, 2012). AKOUN KAl O €PEUVEG WE EKTIALOEUTIKOUG Tou kKAadou MEO4 mou Sidaokouv
otn Seutepofadula ekmaidevon mapatTnPOUVTOL EUUEVOUOCEG AQUAPKLOVEG TIPAVONOELG,
XWPLg HAALoTa 0 TapAyovTag TNG ELOIKOTNTOG VA EXEL OTATLOTIKA ONLOVTLKO pOAO, OL OTIOLEG
umovopeUouv to LdakTikd Toug €pyo, (ABavacomouAou, k.a., 2011).
210 oxnua 18 dpaivovral ta mMocooTtd Twv 0pOwV AMAVIACEWV yla To 6UVOAO KaBwg Kat yLa

Toug anddottoug SeutepofABULAG KaL TOUG TTUXLOUXOUG TNG TPLToBAOuLaG.
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IxAua 18: Mocootd Twv opOwvV AMAVINCEWVY 0TNV EpWTNON 8

H gpwtnon 9: OL mpwrtol avBpwrot €lnoav tnv idla emoxn HUe Toug dElvOoOUPOUG,
OVTAEL TO TIEPLEXOUEVO TNC amo tn BloAoyia. Ol TNAEOMTIKEG EMUTUXIEC TWV TALVIWY TUTIOU
Jurassic park mou £depav oe emadn avbpwmoug Kal SEWOCAUPOUC ALTLOAOYOUV TN
HETPLOTNTA TWV TTOCOOTWV OE QUTH TNV mpotoaon. OL opBEC amavinoelg avIloTolyoUV OTo
76% Tou ouvolou. To 66% twv amodoltwv SeutepofAbuLag Kat To 88% amO TOUG
TITUXLOUXOoUG TpLtoBabulag amaviouv opBd evw TAPATTANGCLO €lval KOL TO QVILOTOLYXO
TIOOOOTO TWV €6IKWV otnv €psuva Stockimayer & Bryant mou avépyetal oto 89%. Itnv
€peuva tou Eurobarometer 1o 2005 10 66% TWV EUPWTIALLWY TIOALTWY AAVTOUV CWOTA, EVW
OKOUN TILO XAUNAG €lval TO QVTLOTOLXO TOCOOTO Ao TIG SleBVEl EPEUVEC TTOU OTOUATA OTO
46% (Stocklmayer & Bryant, 2012).
210 oxnua 19 ¢aivovral Ta MOCOOTA TwV 0pOWV AMAVINCEWY YL TO CUVOAO KABWE Kat yLa

TouG amodoltoug SeuTePOPABLILAG KOL TOUG TTUXLOUXOUG TNG TpLtofaduLag.




100+

O %nocooto opBwv
OLTIOVTIOEWV

Z0volo OpB<g OpBég
Opbwv B/Bpag [/Opag

IxAua 19: Mooootd Twv 0pOwV AMAVIoEWY 0TNV EpwTtnon 9

H epwtnon 10: H tpuna tou 6lovtog sival n KupLa altia yla TNV umepBgppovon tng
ynG, ouoxetiletatr pe Svo ouyxpova mepLBaAlovtikad TpoBARUOTO TO PALVOUEVO TOU
Beppoknmiov kot TNV TpumMa Tou Olovtoc. H £ktaon Twv SUo TMPOPANUATWY Kol N
€VaoXOANon OXL LOVO TNG TUTIKNC ekmaideuong aAAd Kol TwV HECWV HAllKAG EVAUEPWONG
HE OUTA ATOV N aLtia mou TN cupnepl\apape otnv €peuva. To TIEPLEXOUEVO TNEG MPOTACNG
elval Slemiotnuoviko Kat agdopd tn uaCLKr Kal Tn XNUela. H cuox£tion t¢ unepBépuavong
Tou TAQVATN HE TNV €€a0BEVIon TOU OTPWHATOG OLOVTOC, £XEL Kataypadel oTic 1oEeC Twv
pHaBntwv kat Twv peAhovtikwy ekmatdeutikwy, (Khalid 2001; Papadimitriou 2004; Kalipsi, et
al., 2009; Kisoglu et al. 2010; Hestness et al. 2011) kaBwg emniong kat and tnv MAsloPndia
Twv eV evepyeia ekmatdeutikwy (Summers et al. 2000; Michail, et al., 2007). Ze épsuva TwV
Boyes et al. to 1999 1o 90% amo toug 1161 €AAnveg padntég tng Seutepofadutag
eknmaibevong mou ouppeTelyav avayvwploav OtL n SlaBpwon tng olovoodalpag Ba
erutpéPel ™ OléAeuon PeyaAlTepng TOCOTNTAG UMEPLWOOUG aKTWoBOoAlag amd 1n
¢duaololoyikn. Ze €peuva Twv Koulaidis & Christidou to 1999 to 35% Twv padntwv dnAwoav
OTL TO OTpWH Tou O0lovtog Slatnpel Bepun v atpochalpa f} TPOoTATEVEL TN yNn and Thv
ofwvn Bpoxn. MNapamAnola eival ta amoteAéopata Twv SUo TeAeutaiwv avadepOUEVWY
EPEUVWV HE eKMALSEUTIKOUG TpwTtoBadulag ekmaibevong adol ol Michail et al.,, 2007
ONUELWVOUV OTL TO 52% TwV EKMALOEUTIKWY TTOU CUUHETEIXOV UTTOOTAPLIAV OTL N TPUTIA TOU
0lovtog ocuoxeTileTal e TNV avénon tng Beppokpaciog Tou MAavATn, evw Kat n mAsoPndia
TWV EKTTOLGEVUTIKWY TIOU CUMMETEIXAV OTLG OUVEVTEUEELG TNG €peuvag Twv Summers et al.,

umootnpilouv TNV dLa L6Ea.




Ita amnoteAéopata TNG TapoloaG E£PEUVAC TO OUVOALKO TOOOOTO Twv opbwv
QITOVTNOEWV ELVOL TO ULIKPOTEPO aTtO OAEC TIC UTIOAOLTIEG EPWTNOELG Kol ¢Tavel oto 33,7%.
To mooootd Twv TTuXloUxwv (46%) kot Twv amAwv ToAltwv (24%) mou umopouv va
Slakpivouv ta U0 doalwvopeva eival ta XoOUNAOTEPA amo OAEG TI( TIPOTACEL( TOU
gpwTnuatoloyiou.

210 oxnua 20 ¢paivovral Ta MOCOOTA TwWV 0pOwWV AMAVTNCEWYV yla To UVOAO KaBwG Kat yLa

Tou¢ anodoltoug SeutepoPABULOG KaL TOUC TTUXLOUXOUC TNE TPLToBAduLaG.
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Ixfina 20: Mooootd Twv opBwv anaviioswy otnv epwtnon 10

To meplexopevo ¢ 11: H peyaAltepn moodTNTA TOU 0EUYOVOU TIOU OVATIVEOULE
TPOEPXETAL Mo Tta ¢utd, avadépetat otn Bloloyia. To 59,5% Tou GUVOALKOU aplBuol Twv
OUMMETEXOVTIWV amavinoav opBbd. Eival n povadikrn mpotacn otnv onoia To mocooTo TwV
opBwv amavtnoswv and toug anodoitoug tng SeutepoBabuiag, 60%, sival uPnAdtepo and
TO avtiotolo TG TpltoBaduiag 58%, (o mMpooappoopévog AOyog eival peyaAUTeEPOG TNG
Hovadag), evw TO TOOOOTO TwV opbwv tnN¢ TpLtofabulag sival amod ta xapnAotepa.
YynAdtepo €ival To MOCOOTO TWV EUpWTAilWY TIOALITWVY amaviouv opbd otnv €peuva Tou
Eurobarometer to 2005 mtou ¢$pBavel To 82%. Ita emnineda Tou 60% mepLopileTal TO MOCOOTA
TwVv opBbwv amavioewy yla Toug armAoug ToAiteg otnv €peuva twv Stocklmayer & Bryant,
2012 evw TO OVTLOTOLYO TOCOOTO YLa TOUG ETLOTAMOVEG elvat unAotepo kat ¢pOavel to 73%.
Onw¢ onuelwvetal otn teAeutaia €peuva otnv epwtnon oauti n afefaldtnta Ttwv
ETUOTNUOVWVY ATAV AUENUEVN, AOYyw TNG UTIAPENG EVAAAAKTLIKWY TPOTWV YL TO OXNHUOTLOUO

Tou ofuyovou.




210 oxnua 21 ¢paivovral Ta MOCOOTA TwWV 0POWV ATAVIACEWV Yla TO UVOAO KaBwG Kat yLa

Toug anoddoltoug SeutepofaduLOC KOL TOUC TTTUXLOUXOUC TNE TPLToBAaduLac.
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IxAua 21: Mooootd Twv 0pOwvV amavinoswy otV epwtnon 11

H 12: 310 Amap nmapayovtal ta ovpa, oXeTiletal pe tn Bloxnueia — puctodoyia. To
TTOO0O0TO TwV 0pBwv amavtoewv GTavel To 83,6%, Kol TA EMUEPOUC TTOCOOTA TWV 0pBwv
anavtnoswv eivat vPnAd otoug amodoltouc Kot Twv Svo Pabuidbwv. To 94% twv
TITUXLOUXWV KoL TO 75% TwvV amAWV TTOALTWVY armavtolVv owoTd. Ta avtioTtolya moocooTd oTLg
O1ebvelc €peuveg pelwvovtal oto 85% yla TOUC ETLOTAMOVEC Kal 53% yla Toug ammAoucg
ToAiteg (Stocklmayer & Bryant, 2012).
210 oxnua 22 ¢aivovral Ta MOcooTd Twv 0pOwv AMAVINoEWY yla To cUVOAO KABWE Kat yLa

TouG amodoltoug SeuTePOPABLAG KOL TOUG TTUXLOUXOUG TNG TpLtofaduLag.
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IxAua 22: Moocootd Twv opbwv aAmavinoewy oTnV epwtnon 12




4.2.2 ALQKPLON TWV EPOTICEWV EMOTNUOVIKOU EYYPAUUATIGHOU AVAAOY X
ME TNV XO8001 TWV GURUETEXOVT®OV
MapOKATW KATNYOPLOTIOLOUUE TI( EPWTNOEL QVAAOyo HE TNV Omodoon Twv

OUUUETEXOVTWY. Moocootd opBwv amavinoswv 84% Kal Avw OVTLOTOLXOUV OE QApLoTh
anodoon, 65% wg 84% moAU koAn amodoon, 50% wg 64% koA, evw KATw omo 50%
QVETTAPKNG.

Ol OUMMETEXOVTEG elxav apLotn anodoon ot EpWTACELS 2, Kat 3. Xtn 2: H nAwakn
akTivoBoAia umopel va MPOKaAECTEL KOpPKIVO TOU SEPUATOC, TIOU OVAKEL OTO XWPO TNG
Bloloyiag €xoupe TNV KaAUTEPN Anodoon 0To cUVOAO TWV CUUUETEXOVIWY UE TO TTOCOOTO
TwV 0pBwv amavtnoswv va ¢Bavel 1o 93,3% . H mAnpodopnaon tnNg KOWwVLAG armo TIG TNYEG
NG TUTILKAG KOl ATUTING ekmaideuonc yla HeEYAAo XPOVIKO Staotnuoa Seixvel OtL amodpEpel
anoteAéopata. H epwtnon 3: O Jepuoc agpac avepyetal, amo To XwPo tnS pUaCLKNC yivetat
omoSEeKT ALWUOTIKA OO TOUC TIEPLOCOTEPOUG XWPLC va yvwpilouv tnv atttoAoynon. To
OUVOALKO TTOCOOTO TwV 0pBwv amavtroswy eival 89,3%.

ITNV EMOUEVN OUASO AVIIKOUV Ol EPWTIOELG TTIOU OL CUMIETEXOVTEG ONUELWOOV TTOAU
KOAN amodoaon e TO ToC00TO TwV 0pOwWV AmaAVIHCEWY Va KUHaiveTal and 65% ¢wg 84%. e
outn TNV opada avrkouv oL epwtnoelg 12, 7, 1, 9, kaw 4. H 12: Sto nrmap napayovral to
oupa, oo To XWPOo TNG PBloxnueiag amoteAel euxaplotn EKMANEN. Ol CUMUETEXOVTES Elxav
KaAUTepa amoteAéopata and toug OLebveig péooug 6poug. To 83,6% Tou GUVOAOU TwV
CUMMETEXOVIWV amavinoav opBd, Kal To mooootd BplokeTal eAdxlota XapnAotepa and 1o
OpLO Yla TO XOPOKTNPLOUO TG enidoong wg apiotn. H epwtnon 7: O HAlo¢ meplotpépetal
yUpw arto t 1, Tou anoTtéAECE KOOUOAOYLIKO TIPOPBANUA yla TOAAOUG OLWVEG OTO TtapeABov
npooeyyiletal MoOAU KaAQ amd TOUG CUMMETEXOVTEC. TO TTOCOOTO TWV 0pOBWV AMAVINCEWV
elval 78,2% kot Bpiloketal ota (Sla emineda pe Ta MOCOOTA TWV SLeBVWV EPEUVWV yLa TNV
ibla epwtnon. H epwtnon 1:To padievepyod yada yivetar ao@aréc upe to Bpacuo,
avadépetal oto MPOoBAnUa TnG padlevepyol HOAUVONG Kal amaoXoAel Evtova Toug TTOALTEG
™G olyxpovng Kowwviag. OL cuppetéxovieg £6elav evnuepwuévol otnv AsloPndia toug
adou 10 TocooTo Twv 0pBwv amavtnoewyv €épOace to 76,5% Kat Bploketal ota idla emineda
HE Ta TooooTA TwV SleBvwv epeuvwy yla tnv dla epwtnon. Ztnv 9: Ot npwtot avipwrol
&lnoav v (bla emoxn Ue toug Sewvooaupouc, He BEpa amd tn Blodoyia TO TOCOOTO TWV

opBwv anavtioswv €épOace oto 76%. OL MoAiTeg eixav KAAUTEPN €MiS0O0N O OXEON LE TOUG

[86]




HEOOUC Opoug Tou avadeépovtal o SleBveig €peuvec. Ztnv opdda pe TNV TOAU KaAn
TPOCEyylon amd TOUC CUUHETEXOVTIEG OVAKEL Kol n epwtnon 4: Ta nAsktpovia eival
ULKPOTEPQ ATTO T ATOUQ, TIOU OVTAEL TO TEPLEXOUEVO TNG Ao TN dUoLKA. TO TTOCOOTO TWV
opBwv anavtoswv Bploketal oto 67,3%.

ITIC EPWTNOELG 8, 6, KAl 11 TO MOCOOTO TwV 0pOwWV AMAVIHCEWY KU ALVETAL amo 50%
€wg 64% Kkal n emiboon TwWV CUPUETEXOVIWV Xopaktnpiletal KaAn. Ztnv epwtnon 8: Ta
ueAovrika naitdia evoc yuuvaougvou avipwrmou Jda KAnpovounoouv Tta o@EAn Tn¢
OWUATIKIC TOU aoknong, To 63,8% Twv gpwtnbéviwv amaviolv opBa evw TO AVILOTOLXO
mooootd oe Oiebveic €peuveg elval vPnAotepo kat ¢Bdavel to 77%. Ztnv 6: OAn n
padlevépyela gival amotédeoua avipwmnivne Spaotnplotntag, To 61% Twv epwinBEviwy
amavtouv 0pBa evw Ta avrtiotolyo mocootd os Slebvelc €peuveg mMapPouoLAlouV PEYAAEG
amokAloslg petall toug (amod 14% éwg 76%). Itnv 11: H ueyaAutepn moootnta Ttou
0EUYOVOU TTOU QVOTTVEOUE TIPOEPXETAL QTTO TA (PUTA, TO 59,5% TwV £pWTNOEVIWY amovTouV
0pBa evw To avtiotolyo mooooto os dleBveig Epeuveg Bploketal ota idla emimeda.

ITC €pWTAOELC 5 Kal 10 T MOcooTA TwWV 0pOwV AMAVTNCEWV TWV CUUUETEXOVIWV
Sev KplveTAL LKAVOTOLNTIKO Kal eival avtiotoxa 39,9% kot 33,7%. Itnv gpwtnon 5: ta
avtiBlotikae €EOUSETEPWVOUV TOUG OUG Kot Ta Baktipla, TO TOCOOTO Twv opbwv
OIMOVTNOEWV BpPLOKETAL XOAUNAOTEPA OO TOV EUPWTAIKO HEGO Opo mou ¢Odavel to 46%
(Eurobarometer 2005), evw ta TOCOOTA OTIG AAAEG SLeBveig Epeuveg (amo 8% €wg 56%)
napouctalouv PeyaAn amokAlon petafy toug. Xtn 10: H tpuma tou olovtocg gival n kupla
attia yla v unepBépuavon tN¢ yng, MOPOUCLAlETAL TO TIO XOUNAOG TOC00TO opbwv
QIAVTAOEWV O0TO CUVOAO aAAQ KOl OTLG EMLUEPOUG Katnyopieg. YPnAd eival kot To Toooota
TWV EPEUVWV UE KTOLSEUTIKOUG TIOU CUYXEOUV TO POLVOUEVO TOU BeppoKNnTiou Kal Ttng
e€aoBévnong Tou OTPWHOTOG Tou OlOVIOG OTNV OVWTEPN aTtpoodalpa KABwG Kol TLG
OUVETELEC TTOU eTLdEPOUY, (Summers et al., 2000; Michail, et al., 2007).

210 SLaypappa Tou oxnuatog 23 daivovral opadomolnpUEVEG OL EPWTACEL avAAoya UE ThV

arnodoon TwV CUUUETEXOVTWV.




100

OAplota

@ MoAv KaAa
O KaAa

20 | O Avenapkn

IxAua 23: Opadomnoinon Twv EpWTACEWV avVAAoya e TNV enidoon

4.2.3 IXeTIKI) ATIO800T TWV ATO@OLT®WV SV TEPOLAONLAC EKTIAISEVONG WG
TPOG TOVUG TLTUXLOVXOVG TPLTORAOMLOC
MapokATw emXElpeital N oUvOeon Tou MOCOOTOU TwV O0PBWV AMOVINCEWV TWV

anodoitwv deutepofabulag oe kaBe epwtnon Tou adopd TOV  ETLOTNHUOVIKO
EYYPOUHUATIONO LE TO TOCOOTO 0POWV ATIAVTNCEWV TWV TITUXLOUXWV TpLtofabuiag otnv dLa
gpwtnon. Ztov mivaka 12 ¢aivetal yla kabe mpdTAcn EMLOTNMOVIKOU EYYPAUUATIONOU O
OUVOALKOG aplOpog Twv opbwv amavtioewyv mou §06nKav amo ToUG CUUMETEXOVTEG OTIWG
€MIONG KaL 0 aplOpOg Twv 0pBwv 0 aplBUog Twv 0pBwv AmavVICEWV Mou §06NKAV Ao Toug
anédottoug g SeutepoPaduLag kat g TprtoBabuiag ekmaideuong (He To % MooooTo TwV
opBbwv amnavtioswy eni Tou cuVOAouU TNnN¢ KABe Katnyopiag), kabwg kat o Adyog Twv opbwv
amavinoewv ywa TG SUo katnyopieg ekmaibeuong OnMwG TPOEKUPE HE avaywyn:

{Mpooapuocuévog Adyoc = [(opPéc SeutepoBaduiac / opBeg tpitoBaduiac)*407/505] ).




Nivakag 12: OpBég amavinoel oe kABe epwtnon Kal

QIMAVTNOEWV yla TG SU0 Katnyopleg eknaibeuong

TIPOCAPLOCUEVOG

Aoyo¢ Twv opBwv

EpwtnosLg ZUvolo OpBég OpBég Npoocappoopévog
EMLOTNHOVIKOU OpOwv OLTIAVTAOELS QO | AMOVTINOEL Aoyog
EYYPOHHATIONOU | anavinoewv | dsutepofaduia | Tprtofadpiag

(%) eknaidevon (%) | (%)
1 698 (76,5%) | 319 (63%) 379 (93%) 0,68
2 851 (93,3%) | 449 (89%) 402 (99%) 0,90
3 814 (89,3%) | 419 (83%) 395 (97%) 0,86
4 614 (67,3%) | 266 (53%) 348 (86%) 0,62
5 364 (39,9%) | 130 (26%) 234 (57%) 0,45
6 556 (61%) | 229 (45%) 327 (80%) 0,57
7 713 (78,2%) | 344 (68%) 369 (90%) 0,75
8 586 (63,8%) | 286 (57%) 296 (73%) 0,78
9 693 (76%) 335 (66%) 358 (88%) 0,76
10 307 (33,7%) | 120 (24%) 187 (46%) 0,52
11 543 (59,5%) | 305 (60%) 238 (58%) 1,03
12 762 (83,6%) | 379 (75%) 383 (94%) 0,80

310 oxnua 24 daivetal to ypadnua HE TA

TIOOOOTA TOU GUVOAOU Twv opBwv

QMAVINOEWV Ot KAOe MPOTOON TOU EPWTNUATOAOYLOU TOU Odopd TOV EMLOTNEOVLKO

EYYPOUUATIONO, KABWE KAl TA AVTLOTOLXO TTOCOOTA TWV MTUXLOUXWVY Kol TwV amodoltwv

SdeutepofadpuLac.

[89]
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IxAna 24: ZUYKPLTIKO SLaypappa opBwv amavtioswy yLa kKabe katnyopla eknaideuong

OL amodottot g Seutepofabuiag amotedovv tnv TMAnBuouwoky Bdaon NG
Kowwviag. Oswpol e OtL Sev KATAPEPVOUV Vo TPOCEYyLoouV Eva {ATNUO OTav 0 AOyog Tou
TTOOOOTOU TOUG HE AUTO TWV TITUXLOUXWV TpttoBadutag ivat xapnAotepog amo 0,5. Otav o
Aoyog eival amnod 0,5 wg 0,64 n mpoogyylon Bewpeital kaAr, anod 0,65 wg 0,84 oAU KOAN Kot
arnd 0,85 kol mAavw aplotn. Mapakdtw OPOaSOMOLOUUE T EPWTNOEL ETLOTNLOVIKOU
EYYPOUUATIONOU OE OXEON LE TN CUYKPLTLKN anddoon Twv U0 HopPWTLKWVY EMUTESWV.

ITg gpwtnoelg 11 (H peyoAltepn moodtnTa Tou 0&UYOVOU TIOU QVOTVEOUE
npogpxetal amo ta ¢utd), 2 (H nAiakrn aktivoBolia pmopel va mpokaAéoel Kapkivo Tou
O6éppatog) kat 3 (O Bepudg aépag avépxetal) ol embooel twv SVvo ouadwv eival
TAPAMANCLEG Kal 0 AOyog Twv opBwv amavtroswy eivatl peyaAvtepog amno 0,84. H mbavn
mapouacia tou ouyovou oe oUVOeTEG HopdEC TPV TNV eUdAvIon TwV GUTWV KABWE Kal N
Snuoupyia Tou otV avwtepn ATHOodALPA OTLG NAEKTPLKEG EKKEVWOELS avadEpBnkav anod
OPKETOUG eKMALOEVTIKOUG PUOLIKWY €mLoTNUWY ot Sldpkela aAAnAenidpaong UETA Tn
CUUTANPWON Tou epwtnpatoloyiou. Ocov adopd tn 2, n PeYAAn €Kktaon Twv culnNTHOEWV
KaOwG Kal TwvV EMONMAVOEWV OTNV TUTIKA €kmaidevon alAd kol o€ Atumeg HopdEG
eknaidevong €xouv BEoel To {ATNUA TOU KLvSUVOU TIOU €yKUMOVEL n €kBeon otnv nAlakn
oktwvoPolAia og 6Ao TO KOWWVIKO dpacpa. H 3 eivat Sektry amod tn peydin misopndia wg

aflwpua.




210 ypadnua tou Tapakdtw oxnuotog 25 daivetal Ta mMocootd Ttwv opbwv
QMAVTNOEWV yla T epwtnoelg 11, 2 kat 3 otig omoieg eudaviletal o PEYAAUTEPOC
TIPOCAPUOCHEVOC AOYOC (TLHEG peyaAUTeEPEC amod 0,85) opBwv amavtrioewv anod anddoltoug

SeutepoBaduLaC TTPOG TIG 0POEC ATAVTIHOELG OO TOUC TTUXLOUXOUC.
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IxAnA 25: EpWTNOELG e TNV KAAUTEPN OXETLKN eMidoon yla Toug anodottoug SeutepoPadpLog

Ol epwtnoelg 12 (Xto Amap mapayovral ta ovpa), 8 (Ta peAlovikd matdld evog
Yyupvoopévou avbpwrou Ba kKAnpovounoouv ta odEAN TG CWHATLKAG Tou aoknong), 9 (Ot
mpwtol avBpwmot €lnocav tv 6la emox Me toug Sewvoocaupoug) kat 7 (O ‘HAwog
neplotpédetal yupw amo tn M) kat 1 (To padievepyd yaAa yivetal acdalég e To Bpacio),
avikouv otn gUtepn opdda OMOU O TPOCAPUOCEVOG AOYOC TwV 0pOwWV QMAVINOEWY EXEL
T and 0,65 wg kat 0,84.

310 ypadnua TOU TAPAKATW OXAHOTOG 26 daivovtol Ta MooooTA Twv opbwv
QTMAVTINOEWV OTLG EpWTNOELS 12, 8, 9, 7 Kat 1, OTLG OTMoleG 0 MPOCAPUOCUEVOS AOYOoG opBwv
QMAVINOEWV Oano anodoltoug Seutepofadulag mpog TG opBEG amavinoel amd Toug

TITUXLOVXOUG TallpveL TLEC amo 0,65 wg 0,84.
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IxAKa 26: EpWTNAOELG e TPOCOPUOCUEVOCS AOYOG opBwv amavtioswyv anod 0,65 wg 0,84

OL mpotaoelc 4 (Ta nAsktpovia eival pkpotepa omo ta atopa), 6 (OAn n
padlevépyela elval amotéleopa avBpwrivng dpaotnplotntag), 10 (H tpuna tou 6lovtog
elval n kupla attia yla tnv unepBeppavan NG yng), amoteAouV TNV OUASA MPOTACEWY OTLG
OTOLEC O TPOCOPUOCHEVOG AOYOC TwV 0pBwV AMAVINOEWV AmMO TOUC amodoLtous TG
SeutepoBadulag mpoc TG opBEG AMAVINCELG QNGO TOUC TITUXLOUXOUG TNG TpltoBaduiag
naipvel TLpEG amo 0,5 wg 0,64.
210 ypadnua Tou MOPAKATW oXAUATog 27 daivovial Ta TocooTd TwV 0pBwV amavinoewy
oG epwtnoels 4, 6, 10, ot omoile¢ n MPooéyylon Twv anoddoltwv SeutepofaduLag

Xopaktnpiletal kaAn.
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IxAna 27: EpwTAOCELG e TPOCOPUOCUEVOC AdYo¢g opOwv amavtioswy and 0,5 w¢ 0,64




Téhog otnv gpwtnon 5 (Ta avrtflotikd e€oudeTepwvouv TOUG LOUC Kal Ta Baktipla) n
npoondBela twv anodoitwv tng deutepoPfaduiag Bewpeitat avemapkns. To % MOCOCTO TWV
opBwv amavtioewv otoug anogoltou deutepoBaduLag eival PIKPOTEPO MO TO ULOO TOU
OVTLOTOLYOU TT0C0O0TOU TWV amodoltwy TPLToBABULOG, O TTPOCAPUOCHEVOG AOYOG TwV 0pBwVv
QIOVTNOEWV €lval pikpotepog amo 0, 5.

210 ypAdnua TOU MOPAKATW OXAUATOG 28 dpaivovial Ta MocooTd Twv opbwv amavtroewv
otnv e€pwinon 5, otnv omnola N TPOCEyylon Twv amodoltwyv SeutepoBaduiag

Xapaktnpiletal avenapknc.
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IxAna 28: EpWINOELG e TPOCAPUOCUEVOC AOYOC 0pBwV amavtnoswy pkpotepo and 0,5

4.2.4 OLEPWTIOELS ETMGTIUOVIKOV EYYPAUUATIGUOV QVA ETLOTIILOVIKO
TOpEQ.
Ol epwtnoelg 1 (To padilevepyo yala yivetal acdalég pe to Bpacud), 3 (O Bepuog

agpag avépyetal), 4 (Ta nAektpovia elval PIKpOTepa amo ta atopa), 6 (OAn n padievépyela
elvat anotéAeopa avBpwrivng dpaoctnplotntag),7 (O HAlog meplotpédetal yupw amo tn n)
oxetilovtal Kuplwg pe Tn duoikr). O HECOG OPOC TWV TOCOOTWYV TWV 0pBWV ATAVTCEWY OTO
OUVOAO TWV CUMMETEXOVIWV elval 74,5% , otoug mruyxlouxoug tpttofabuiag 89,2%, kat
otoug anodottoug deutepoBabuLag 62,4%. OL apamdvw TUEG givat TTOAU uPNAOTEPEG Ao
TLG QVTIOTOLXEG OTO £PWTNUATOAOYLO PUOIKNG. O LECOC OPOC TWV TIPOCAPUOCHEVWY AOYWV
TwVv opBwv amavtoewv Twv anodoltwv deutepofaduiag mpog tig opbEC amavinoeLg ano
TOUG TtTuxLoUYoUG ivat 0,70.

Ito Sldypappa TtOou OXAUOToG 29 mapoucldlovial Ta TOCOoOoTA Twv opbwv




QAT OEWV OTO CUVOAO TWV CUPUETEXOVTIWY, OTOUC TTUXLOUXOUC TPLTOBABULAC KAl OTOUG
anodottoug deutepofabulag oe KAOE €pwWINON TOU EMLOTNHUOVIKOU EYYPOAUUATIOMOU TIOU

adopa tn puaotkn.
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IXAKa 29: Mooootd 0pOWV ANOVTACEWY 08 EPWTAOELG TIOU OXETI{OVTOL KUPLWG UE Th PUGLKN

OL gpwtnoelg 2 (H nAwak aktwvoBoAio pmopel vo TPOKOAECEL KapKivo TOU
6éppatocg), 8 (Ta peAlovika matdld evog yupuvacopévou avBpwrmou 6a kKAnpovounoouv ta
odEAN TNG CWHATLKAG Tou aoknong), 9 (Ot mpwtot avBpwrot £lnoav tnv idla emoxn e Toug
dewoocaupouc) kat 11 (H peyalltepn moooTNTA TOU 0EUYOVOU TIOU OVATIVEOULLE TIPOEPXETAL
and ta ¢utd) oxetifovral Kupiwg pe tn Brodoyia. O LECOG OpOg TOU % TOCOCTOU TWV
opBwv amavtioEwV OTO0 CUVOAO TWV CUMUETEXOVTIWV €lval 73%, OTOUG TITUXLOUXOUG
TprtoBaduag 79%, kot otoug amodoltoug Seutepofabuiag 68%. O pECOG OpoG TwV
TIPOCOPUOCHUEVWV AOYWV TwV 0pBWV amavtoewyv Twv anodoltwyv deutepoBAabuLAG TPOG TIG
0pBég amavtnoelg Twv mTuxloUxwy eivat 0,87. AfloonuelwTto elval OTL OTIG EPWTNOELS
ETULOTNUOVIKOU EYYPOUMOTIOMOU OE HLa HOVO Tiepimtwaon mou adopd tnv gpwtnon 11 to
TOOOO0TO TWV 0pBwWV AMAVINCEWV TNG Katnyopilag twv amodoltwyv dsutepofabulag €xel
vPnAdTEPN TN Ao TO AVTLOTOLXO TTOCOOTO TWV MTUXLOUXWV TpLtoBAabuLag.

2to Saypappa tou oxfnuato¢ 30 daivovtal yia kdBe gpwtnon mou adopd TN
Bloloyia ta mMocOOTA TwWV 0pBwWV AMAVINCEWV OTO CUVOAO TWV CUUMETEXOVIWV, OTOUG

TITUXLoUXouG TpttoBadutag, kat otoug anodoltoug deutepofaduLac.




Epwtnon 2 Epwtnon 8 Epwtnon9 Epwtnon 11
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IxAKa 30: Mooootd 0pOwV ANAVTACEWY 08 EPWTAOELG TTOU oXeT{ovTal KUPLwG HE tn Bloloyia

Ot epwtnoelg 5 (Ta avtiBlotika e€oudetepwvouy Toug Loug Kat ta Baktrpla), 10 (H
TpUMa tou 6lovtoc ival n KUpLa altia yla Tnv unepBEppavon ¢ yng), kat 12 (Xto Amap
mapayovtal ta ovpa), oxetilovral KUplwg pe T Xnueia — Boxnueia. O péoog 6pog Tou %
TTOOOOTOU TWV 0pOwV OMOVINCEWV OTO CUVOAO TWV CUMUETEXOVIWV £ival 52,4%, otoug
TITUXLoUxouG tpltofabulag 65,7%, kal otoug amodoltoug desutepofaduiag 41,7%. O
TIOPOTTAVW TLUEC ElvVaL HUIKPOTEPEC ATTO TLG AVTIOTOLXEG TWV SU0 MPONYOUEVWY KATNYOPLWV.
O HECOG OpPOC TWV TPOCUPUOCHEVWYV AOYWV TwV 0pBwV QmMAVINCEWV TWV amopoLtwy
SeutepoPaduLag mpog TG 0pOBEG amavVINOEL amd TOUG TuxLlouxoug eivat 0,59 kat €xeL ™
ULKPOTEPN TLUN OE OXEON HE TLG SU0 TPONYOULEVEG KATNYOPLEC EPWTHOEWV.

210 Slaypappa tou oxnpatog 31 ¢paivovral yla kabe epwtnon mou adopd T XxNUELa
- Bloxnueia ta MOCOOTA TWV 0PBWV AMAVINCEWY OTO GUVOAO TWV CUUMETEXOVIWY, OTOUG

TItuLoUYoUG TpLtofaduLag, Kat otoug anodoltoug deutepoBaduLac.
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Ixnpa 31: Mooootd opBwV amaviioEwV O EPWTACEL TTIOU OXETW{OVTAL KUPLWE UE TN XNUEia-

Bloxnueia

Ytov mivaka 13 gpdavilovtal yla KaBe Katnyopla EpWTNOEWV OL PECOL OPOL TWV

TTOOOOTWYV TWV 0PBWV ATTAVTICEWY OTO CUVOAO TWV CUUETEXOVIWV KOl yla KaBe katnyopla

ekmaidevong xwplotd Kabwe Kal 0 HECOC OPOC TWV TPOCAPUOCUEVWY AOYWwV TwV opBwv

QMOVTNOEWV TwV amodoltwv Seutepofadulag mpog TIc opBEC amavinoel amd Toug

TITUXLoUXOUG TpLtoBadutacg.

Nivakag 13: Mécol 6poL TwV MOCOOTWY 0pBWV ATOVTNCEWV 08 KABE opdda EpWTNOEWV avaloya Le

TO TIEPLEXOUEVO YLa KABE Katnyopla ekmaidevuong

EpwTtnoEeLg MéoogOpog | Méoog Opog Mécog Opog Méoog Opog
EMLOTNUOVIKOU TOCOOTWV TOCOOTWV TOCOOTWV NPOCOPLOCUEVWV
EYYPOHULATIONOU oT0 GUVOAO Seutepofaduiag | tprtofaduiag | Adywv

Epwtroslg mou | 74,5% 62,4% 89,2% 0,70

oxetilovral Kupiwg

HE ™ Ppuokn

EpwtAioelg mou | 73,2% 68% 79,5% 0,87

oxeTilovral Kupiwg

He tn BloAoyia

Epwtioelg mouv | 52,4% 41,7% 65,7% 0,59

oXeTilovtal Ue TN

xnuela-proxnueia




ITIC EpWTAOELG IOV oxetilovtal kKupiwg pe tn Duotkn TPOKUTTEL N LEYAAUTEPN TLUN
TOU Too00TOU O0pBwV AMOVINCEWV OTOUC TTu)loUXoug TpLtofaduiag kabwg kot n
HEYAAUTEPN TLUN TOU TIOOOOTOU OpBwv AMAVINCEWV OTO CUVOAO. 2TIC EPWTNOEL TIOU
oxetilovral Kuplw¢ pe TN BloAoyia mapatnpoupe tov UPNAGTEPO TTPOCAPLOCHEVO AOYO KOl
Tautoxpova tov uPnAdtepo HECO OpO TwV % TOCOOTWV TWV 0pBWV QAMAVINCEWV OTN
SeutepoBadula yeyovog mou avadelkvUEL TN ULIKPOTEPN Sladopormoinon tng anodoong twv
anodoltwv NG SeutepoPAOULOC O OXEON HE TOUG TMTUXLOUXOUG OE QUTH TNV Katnyopia
EPWTNOEWV.
Ot pkpotepol deikteg epdavilovral ot EpWTNOELS TTOU OXET{OVTAL KUPLWE HE TN XNUEla —
Boxnuela. To avtikelpevo autwy amodeixbnke AlydTtEPO MPOCLTO OTOUC CUUUETEXOVTEC. OL
anodottol deutepofadutag epdavilouv otnv ev AOyw Katnyopia tTn HEYOAUTEPN OMOKALON
OO TOUC MTUXLOUXOUG HUE TOUC TEAEUTALOUG VOl £XOUV TN ULKPOTEPN amodoan amd OAEC T
ETILUEPOUG KATNYOPLEG EPWTHOEWV.

Y10 oxnua 32 paivovral oL ool Opol o€ KAOE EMLOTNUOVLKO TOUEQ.

100
80 0 Mécog 6pog cuvélou
opOwv
60 B Mécog 6pog opBwv I/pag
40 0 Mécog 6pog opBwv
B/Opuag

0 Méoog 6pog % mocooTou
TPOCAPUOCUEVWV AOYywV

20

0
Epwtnosig Epwtiosgig Epwtoeig
Dduowng Blohoyiag Xnpeiag-
Bloxnueiog

IxAna 32: M£ool 6pol TwV MoCooTWY 0pBwWV AMavVTNoswv os KABs oudda epwWTNOEWV avaioya pe

TO TtepPLEXOUEVO YLa KAOE Katnyopia ekmaldeuong




4.2.5 IMpocEyyLon EPWTIICEMYV - ATTAVTICEWV GTO EPWTNUATOAOYLO
(PUGIKN|G.

Ztov mapokdtw mivaka 14 daivetal yla kabe epwtnon mou avadEpetal otn GpuoLkn
0 GUVOALKOG aplOOg Twv opbwv amavtrioewv mou 660nKav armo TouG CUUUETEXOVTIEG OTIWCG
ETLONG KoL 0 aplOUOC TwV 0pBWV amavtroewVv ano toug anddoltoug t¢ deutepofabuLag
Kal NG tptofaduiag ekmaidbevong (Le T0 % MOCOOTO TWV 0PBWV AMOVINCEWV ETL TOU
OUVOAOU TNG KABE Katnyoplag), KabBwe Kal o0 AOyog Twv 0pBwV amavtroewVv Onw¢ PoEKuE
pe  avaywyn: {Npoocapuoopévog Aoyog = [(opBéc OSeutepoPaduiag / opbBEc
tplrtofaduiag)*407/505]}.

Nivakag 14: OpBéC amavifoell o KABs €pwTNON KAl TIPOCHPUOOUEVOS Adyo¢ TwV opBwv

QIAVTAOEWV yla TI¢ SU0 Katnyopleg ekmaideuong

EpwTNOELG Z0volo Op0Oég anavtnoslg | OpBEg Npocapuocpévog
duowng OpOwv Seutepofaduiag | anavrtioe Aoyog
anavtnoswv | (%) TPLTOPAOpLOG
(%) (%)
1 493 (54,1%) | 227 (45%) 266 (65,3%) 0,69
2 238 (26,5%) | 126 (25%) 112 (27,5%) 0,91
3 168 (18,4%) |90 (17,8%) 78 (19,2%) 0,93
4 563 (61,7%) | 262 (51,9%) 301 (74%) 0,70
5 368 (40,4%) | 200 (39,4%) 168 (41,3%) 0,96
6 586 (64,3%) | 288 (57%) 298 (73,2%) 0,78
7 378 (41,4) 177 (35%) 201 (49,3%) 0,71
8 512 (56,1%) | 249 (49,3%) 263 (64, 6%) 0,77
9 537 (58,9%) | 218 (43,2%) 319 (78, 4%) 0,55
10 282 (30,9%) | 115 (22,8%) 167 (41%) 0,56
11 657 (72%) 328 (65%) 329 (80,8%) 0,81
12 422 (46,3%) | 182 (36%) 240 (59%) 0,61

IToV TOpaKAtw ypadnua tou oxnuatog 33 daivetal Ta mMOcootd Twv opbwv

QIMOVTNOEWV O€ KABE £pwWTNON OTO £PWTINHATOAOYLO GUOCLKAG, KABWC Kol Ta aviiotolya

TIOOOOTA TWV MTUXLOUXWV Kal TwV anodoltwv deutepoBaduLag.
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IxAua 33: OpBEG amavinoeLg 0To EpWTNUATOAOYLO GUGCLKAG

OAeg ol epwtnoelg eival t¢ popdng Zwotol — AdBoug. Ol TIPWTEC OXTW ATO TIC
Swbeka OUVOAIKA €pwTNOEL TNG GUOIKNC oxetilovtal pe TG aAAnAeTdpAcelg peTall
owHATwV. Xtnv aMnAeniSpaon kat tn kivnon otnpilovtat TOANEG £PapUOYEC TNG
KABNUEPLVOTNTOG KaL YU QUTO amoTeAOUV LELAITEPO TUAUA OTLG avadOopPEG TNG ALEPLKAVLKNAG
‘Evwong yla tnv Mpoaywyn tng Emotnung (AAAS, 1993, 2009). Ot emdueveg SU0 EPWTNHOELG
oxetilovtal Pe TG EVVOLEG TNG HAlag Kal Tou BAapoug ou SLaxelpl{OUAoTE KO TA KOPOV OTn
kaBnuepvry lwn xwplc va ylvetal opwg petafld toug Slakplon kat opBr) evvololoyikn
npocéyylon. Ot dUo Teleutaieg epwTNOELl avadEPOvVTal OTNV EVEPYELD TIOU ATOTEAEL
TIOAUSLACTATO KABNUEPLVO AVTIKELLEVO EVOOXOANONG ELTE OXETLKA LE TNV EVEPYELA OTN BAoN
TWV 0pYaVIKWYV HeTaTponwy (dtatpodr) kal docknon) aAAd Kal wG OLKOVOULKOG TTapAyovTag.

H gpwtnon 1: Eva maldl mMetdel pla mETpa KAtakopuda mPog Ta mAvw. I OAn TN
Sldpkela TNG Kivnong tng METpAC aokeltal oe auth pla Suvaun kataképudn pe bopd mpog
Ta MAvw, avadEPeTal oTn oxEon NG Kivnong pe t duvaun. To 54,1% twv epwtnOeviwv
andavinoav opBa. Ze autoug nepllapBavetal to 65,3% twv TTuxLoLVXwWV Kat To 45% twv
anodoitwv TG deutepofabuLag. Alaxpovikd oe OAeG TIG SLeBveig €peuveg e omoudaoTES
QUITOTUTIWVETAL WG amapaitntn npolnobeon yla tnv kivnon n napoucia plag duvaung mpog

v dla katevBuvon. Ztnv €pguva tou Clement to 1982 10 75% Twv dpottntwy TonobeTovoe




gL Suvapn otnyv i6la katevBuvon e TNV Kivnon, Yeyovog Tou Tov avaykalel va avoadEpet
Xopoktnplotika «motion implies force». O Van Heuvellen 1991a, o€ €épsuva pe $oLtnteg
TLAVETILOTN LLOKWY TUNMATWVY TEXVOAOYIKN G KatevBuvong peta tn StdaokaAia TG UNXAVLKAG
ONUELWVEL OTL 60% TwV PoLTNTWV TOMOBETOUV TNV WOEQ TNC KEKTNUEVNG SUVAUNG TIPOG TN
katevBuvon tng Kivnong. H avaykn ywa tnv omapén Suvaung mpog tv KatevBuvon tng
Klvnong akoun Kat otav o €€wTePLKOG Tapdyovtog mapel vo evepyel odnyel Ttoug
omoudaoTEC otV amodoxn TG LO€ag TG KeKTNUEVNG Suvaung, impetus, (Knight, 2006).

210 ypadnua Tou Mapakdtw oxiuatoc 34 paivetal To % MOCOoTO TOU CUVOAOU TwV
opBwv amavinoswv otnv gpwtnon 1 mou avadEpetal otn ocuvdeon NG Kivnong HE TN
Suvapn KkKabwg KoL TO QVILOTOLXA TOCOOTA TWV TMTUXLOUXWV KAl Twv anmodpoltwyv

Sdeutepofadulag.
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IxAuna 34: Nooootd opBbwv amavtioswyv otnv epwtnon 1

OL gpwtnoelg 2: Otav éva ¢optnyd OmMpwxvel Kol apxilel va Kvel €va PLKPO
OKLVNTOTIOLNUEVO QUTOKIVNTO KABe Ooxnua aokel pio Suvaun oto aAAo, aAAd to dpoptnyo
ooKel peyoAUtepn, 3: MMOPOUUE va TIEPTATAUE SLOTL UOG OTIPWYVEL TO £€6adog Tpog Ta
EUMPOC KAl 4: XTUTIW TO XEPL LOU OTO TPAMENL Kal Ttovaw SLOTL To Tpamnell aoknoe Suvaun oe
Héva, avadépovtal oto vopo Apaong — Avtidpaong (Tpitog vopog tou Newton). H
eNMidpaon ¢ apxng TNG KupLapxiag (to cwua pe tn peyoAltepn Hala aokel tn peyoAlTepPn
Suvapn), kat n avtAnyn ot ta apuxa cwpata dev ackolv SUVAUELG glval €kdnAn ota
QIMOTEAECOTA TWV EPUVWV. ITNV EPWTNON 2 OL TEPLOCOTEPOL amavtolV cUUPwWvVA UE TNV
apxn TS Kuplapxiag kat povo to 26,1% tou delypartog amnavtolv opbd. e autoUg aVAKEL TO

27,5% twv mtuxoUXwv Katl to 25% twv amodoitwv tng deutepofadulag. Ie Epeuva Twv
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KapdoyAou k.a., To 2011 avadpEpetal OTL anmavtouv opBa oTIG EPWTNOELS TTou avadEpovtal
otov Tpito vopo tou Newton 10 34% Twv padntwv tng A’ Aukeiou, T0 37% TWV MPWTOETWV
dotnTwyv GuoLKoU TUAUATOC Kal To 35% Twv TMPWIOETWV ¢oltnTwy matdaywylkou
TUAUOTOG. Tautoxpova otnv dla €peuva MEPLOCOTEPOL ATIO TOUG HLOOUG Ao TOUG HoOnTEG
™G A’ taéng MNevikol Aukeilou aAld kol APATTANGLO TTOCOOTO doLTNTWV Tou GUOLKOU Kal
TOU MaLSOywYLKOU TUNUATOG CUVTAOOOVTAL LE TNV apxn TG Kuplapxiac. Mapopola eivatl kot
Ta amnoteAéopata mARBoug OlebBvwv epeuvwy, o Hestenes To 1998 XapOKTNPLOTLKA
ONUELWVEL OTL TO 80% TwV GOLTNTWV TAVETLOTNUIOU TTIOU CUUHETELXOV OTNV €PEUVA NTAV OE
B€on va Sdtatuntwoouv tov 3° vopo tou Newton, aAAd pévo to 15% amd autoug sixav pia
TIPAYUATIKY KOTOVONGON TOU VOUOU. ITIG €pWTNOEL 3 Kal 4 TIBeTol KAl O TapAyovVTag
guuyo kat apuyxo cwpa. OL anavinoelg Kot ot duo divovtal and tn mMAstoPndia Twv
epwTNBEVTIWY Pe BAon TN BLWHATLKA TOUC EUTELpla KAl OXL TOV Tpito vopo. Ta apuxa, Omwg
TO TPOMELL, UMOPEL VO TTPOKAAECOUV TIOVO KATA TNV TIPOCKPOUGT Tou XePLoU pag (Blwpotika
amodebelypévo) OxL OHwG Kot Kivnon, onwg otn Swadkaocia tou Padioparog. H
moAucUvOeTn Sladikaoio tou Padlopoatog mou omodISeTal OTIC TIPOOWTIKEG MUIKEG
LKOWVOTNTECG TOUG TIPOOPEPEL EVAANAKTIKEG QLTLAOELG Yla TO PaLVOUEVO Kol N armodoxn TG
wBnong ano to afuyo €dadog cav attia tou Badioparog eival pikpr), o avtibeon pe Tnv
arAn dtadikaoia TG KpoloNG TOU XEPLOU OTO TPATEIL OTIOU aLoBAVOVTaL TIG CUVETILEG OO
TO XTUTINMA. ZTNV €pwTnon 3 gpudavilovral Ta UKPOTEPA TOCOOTA 0pBWV AMAVIHOEWVY OTO
oUVOoAo Tou MANBUGHOU aAAd Kol o€ KABE Katnyopla xwpLotd. Agv pnmopolv va Sxtouv oOtL
n aviidpaon tou dayguxou edacdoug eival auty mou pa¢ wbel otn Swadlkacio Tou
Badioparog kat povo to 18,4% tou cuvolou amaviouv opbd. Ze autoug mepAapBAveTaL TO
19,2% twv mTuxloLXwV kKot to 17,8% twv anodottwv Seutepofadulag. Ze épeuva Twv Kwton
& Ztulou Tto 2009, n Satunwon TNG epwWINoNG sival Stadopomolnuévn Kal Slepeuva tnv
avtidpaon tng Suvaung mou aokel évag avBpwrog oto danedo, «Evag avipwiog aokel uLa
duvaun oto bdamedo. H avtibpaon auvtrc tnc duvaunc eivat: A. n duvaun ard t n otov
avipwno, B) n duvaun amd tov avdpwno otn I, [) n adpavela tov avipwrou, A) n
duvaun ano to damnebo otov avipwrto». e AUTH TNV Mepimtwon mou dev avadEpeTal oTo
anotéAeopa tng duvaung amod to apuyxo damedo otov AvBpwIo TA MOCOOTA TwWV 0pBWV
QIOVTNOEWV TIPWTOETWVY KAl TWV SEUTEPOETWV PoLTNTWV TOU GUCLKOU TUAMATOC Elval TTOAU
uPnAotepa kat pOBAavouv 10 68% kal 78% avtiotolxa. Ztnv €peuva Tou Kwton 2011, omou

TiBetal N EpWTNON HE OTOXEUON HOVO TNV KaTeLOUVON TNG EMidpacng Tou avBpwrou mPog
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10 £6adog (Otav nepnatdpue oMpwWYVOULE To £50¢0C¢ : a) TPOo¢ Ta EUNPOS B) mMPog ta iow)
TO TTOOOOTA TWV 0PBWV AMAVIACEWV Ao Habntég Aukeiou, GoLTNTEG Kal EKMALSEUTIKOUG
npwtoBadulag Atav akoun vPnAotepa kot emepvovoav to 97%. Itnv gpwtnon 4 o€
avtiBeon pe TNV mMponyoupevVn epwtnon To 61,7% Tou CUVOALKOU aplBuou S€xovtal OTL TO
TPAméll pou aokel Suvaun OTav XTUTIW TO XEPL MOU O auTd Kal amaviouv opBa. Ot
TITUXLOUXOL O€ TTOo00TO 74% Kat ot anodottol Seutepofabulag oe moocootd 51,9% amaviouv
opBa. tnv épeuva Ttou Kwton, 2011 pe pabntéc OAwv Twv NAKWWY, ¢GOLTNTEC TOU
natdaywylkol TUAUATOG OSNUOTIKAG ekmaibeuong Tou Tmavemotnuiov lwavvivwv Kot
ekmodeuTikoug, avadépovral Alyo uPnAotepa MoOcooTd 0pOWV AMAVINCEWV yLd TOUG
doLTNTECG Kal Toug eKMALSEVUTIKOUC TTOU Kupaivovtal amd 76% wg 80% avtiotolxa, eVvw TO
TTOOOOTO TWV 0POBWV AMAVTNOEWV TwWV padntwv Auvkeiou eivat moAv vnAotepo amnd To
ovtioTolo Twv MoALTwY Ttou eival anogoltol dsutepoBadutag eknaibevong kat ¢pOAveL TO
72,7%.

210 ypadnua ToU MOPAKATW oXNUAToC 35 ¢gaivovtal Ta MocooTd TwV 0pOwWV ATAVIHCEWY
OTIC EPWTNOELS 2, 3, Kot 4 mou avadépovtal oto Vopo Spaong avtibpaong kabwg Kal Ta

OVTLOTOLYO TTOCOOTA TWV MTUXLOUXWV Kal Twv armodoltwy dsutepoBaduLag.
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IxAua 35: MNocootd o0pbwv amMOVINCEWV OTIC EPWTNOEL TIOU avodEPovtol OTo VOO
Apdong-Avtidpaong

OL epwtnoels 5: Eva aegpomAdvo metdel euBUypappa kol oplloviia pe otabepn

TaxutnTa. H Tl tng oplloviiag SUvapng Tou Kvntrpa, TIoU TO CTIPWYVEL TIPOG TA EUTPOC,

elval lon pe tnv avtiotacn tou aépa mou Spa mpog tnv aviibetn katevBuvon kat 6: Asv

XPELAETAL VO OTIPWYVW Eva EAKNOpO yla va cuvexioel va kveital pe otabepr Taxutnta, o€
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opLlovtia eminedn enipavela maywpreVNG Alvng xwpic TpLBEC Kal avTloTAoELS, avadEpovTal
OTO VOUO NG adpavelag (mpwto¢ vopog tou Newton). Itnv gpwtnon 5 to 40,4% tou
ouvoAou amavtnoav e faon Tov mpwto Voo tou Newton. & autoug aviKkel to 41,3% Twv
TITUXloUxwv Kat 1o 39,4% twv amodoitwv tng deutepoBadulag. Ie auti TNV €pwINoN
gudaviletal o peyaAUTEPOG MIPOCAPLOCHEVOC AOYOG 0pBWV AMAVIACEWV Ao anddpoLToug
SeutepoBaduLag POG TG 0pBEC AMAVINOELG QMO TOUC TMTUXLOUXOUGC, TIOU UTIOSNAWVEL TN
ULKPOTEPN Suvartr) UTEPOXN TWV TITUXLOUXWV. XTNV €pWTNon 6 TO TOCOOTO TwV 0pBwv
anavtnoswv auéavetal kat ¢pOavel oto 64,3% Tou GUVOAOU. e auToUC TEpAaBAVETAL TO
73,2% Ttwv mTuxoLXWV Kal to 57% twv anodoitwyv tng deutepoPfabuiag. H dtadopomoinon
gvrtoniletal otnV eKPwvnNon T 6 OOV UTIAPXOUV Ta TEpLBwpLa TNV UTaPEN TNG KEKTNUEVNC
Suvapng evw otnv 5 ot Suvapelg sivat oplopévec. OL LETOL OPOL TWV TTOCOOTWV TWV opBwv
QIMOVTNOEWV TWV EVNALKWY TIOALTWYV OTLG SU0 EPWTHOELG TTOU avadpEPOVTaL OTOV MPWTO VOLLO
tou Newton eivat 57,25% yla TOug TTUXLOUXOUG Kot 48,2% ylo Toug ormodoLtoug
Sdeutepofadulag ekmaibevong. e £peuva twv KapdoyAou, k.o., To 2011 £€vag otoug
TEooEPEL HaONTEG TNG A° AuKeElOU QMAVINOE CWOTA KATA UECW OPO OE EPWTNOELC TIOU
avadépovtav oTov TPWTo VOpo tou Newton, evw TO QVTIIOTOLXQ TIOCOOTA YLA TOUG
TIPWTOETEIG POLTNTEG TOU PuaIkol Kol Tou matdaywylkol Atav 43% kot 34% avtiotolyo.
JTATLOTIKA onuavtikn ntav n dtadopd HeTaty Twv opbwVv AMOVINCEWV TwV HaBnTwVv Katl
TwV PoltnTwv PUCLKOU, EVW OTL AANEG TTEPUTTWOELG epdavioTnke tuxaia dtakupavorn. 2
avtiotolyn €peuva Twv Kwton & ItuAou to 2009, He MPWTOETELG Kal SEUTEPOETELG POLTNTEG
Tou ¢UCIKOU TUAHUATOC TA TOCOOTA Twv opbBwv amavtioewv gival Alyo vPpnAdtepa Kat
¢0avouv 10 49,3% , KoL 58% avtiotoxa. OuL péooL Opol Twv opBwV AMAVINCEWV TWV
evnNAlkwV ToAlTwv Bplokovtal PeTaly Twv Suo epeuvwyv. H AplototeAkny avtiAnyn mou
npoUmoBEtel pLa otabepry Suvapn mPog TNV KateuBuvon TNG Kivnong emnpealel cadwe TLg
QITAVTAOELG OTLG TIAPATIAVW EPWTNOELS. 2€ SLleBvelg €peuveg avadépovtal uPnAd mocoota
doltntwy, Tou mpooeyyilouv to 60%, TOU uTtootnpilouv TNV enidpaon pLag SUVANG TPOG
Vv KatevBuvon ¢ kivnong, (Van Heuvelen, 1991; Driver, 2000). Akoun Kat ot GpoLtnTES
Twv PUOIKWV TUNUATWY Bewpouv amapaitntn pla duvaun mpog Tnv katevBuvon NG
Klvnong o€ mocootd mou UeTaPAAAeTal avaloya e TNV ekdwvnon NG €pPwWTNONG Kal
dBavel to 40% otoug mpwrtoetelg, (Kwtong & ZtUAog. 2009), evw o€ AAAEC EPEUVEG
unepPaivel to 45% katd peco 6po (KapdaoyAou k.a., 2011). Ztoug MPWTOETELG PoLTNTEG TWV

TALSOYWYLKWY TUNUATWY TO aviiotolyo mocooto ¢Bavel to 53% koatd pEco Opo,
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(KapaoyAou k.a., 2011).
210 ypddnua tou TapaKATw oxAuatog 36 daivovtal Ta mMOocootd Twv opbwv
QIMOVTNOEWV OTLC EPWTNOELS 5 Kal 6 TTou avadépovral oTo VOO NG adpavelag Kabwe Kal

TO QVTLOTOLYO TTOOOOTA TWV MTUXLOUXWV TPLtofaduLag kot Twv anodoltwv deutepofaduLag.
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IxAua 36: Noocootd opOwv ATAVTCEWVY OTLC EPWTNOELG TTOU avadEPOVTAL OTO VOO adpAaveLag

OL U0 eMOUEVEC EPWTNOELG, 7: AV OTIPWXVOUUE €va £EAKkNBpo og opllovtia emimedn
emudavela maywpévng Alpvng xwplc tptBEg katl avtiotaoelg pe otabepry Suvaun mpog TV
kateVBuvon mou Kuveital, Oa amokthosl otabBepn TaxUTNTA LEYAAUTEPN ATTO TNV APXLKN, KOl
8: Av onpwyvou e €va €AknBpo oe opllovtia enimedn empavela maywpuevng Alpvng xwplg
TPLBEC KAl AVTLOTACELG e oTaBepry SUvapn PO TNV KAteuBuvon Tou KLVElTaL, N ToaXUTNTA
Tou Ba aufavetal ouvexwg He otabepo pubud, avadépovial oto SeUTEPO VOUO TOU
Newton. Ztnv gpwtnon 7 meplypAdeTaL OUCLACTIKA N EVAANAKTIKA L6£a TNG avaAoylog tng
TaxVTNTOG KUE TN SUVAUN, KL TO LEYAAUTEPO TOCOOTO TWV CUHUETEXOVTWYV TN otnpilouv. To
Too00T0 Twv opbwv amavtioewv eivalr 41,4%, oe autoug avhkouv Tto 49,3% Twv
TITUXLOUXWV Kal To 35% twv anddottwyv deutepofabuiag. Itnv 8 1o MOCOOTO Twv 0pBwv
elval avénuévo, 56,1% amavtouv opBd, 60Tl n datunwon ™G Sev €pxetal APeca O€
avtiBeon pe TNV evaAAaKTIKN WEa TG avaloyiag tng taxvtntag Ke t duvapn. & autoug
Bploketatl 10 64,6% Twv MTUXLOUXWV Kal to 49,3% Twv anddolrtwv deutepofabuiag. O
Thornton, 1997 emwonuaivel otL n meplypadopevn and 10 nPoPAnua Katdotaon eival
Suvatod peplkég dopég va aAAagel Tn SUVOUN TIOU ATIALTELTAL YLOL TN CUYKEKPLUEVN Kivnon. O
HECOG OPOC TWV TOCOOTWV TWV 0pBwV amavinoewv Twv eVAAKWY TOALTwvV ot duo

EPWTNOELG IOV avadEpovtal otov deUTePO vopo tou Newton eival mapamAfoLo¢ He auTov
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TIOU ONUElwoav oL TTuxloUXolL OTOV TPWTO VOUO KoL TPooeyyilel To 57% evw elval
XAUNAOTEPOCG O OXEON LLE TOV TPWTO VOO yla Toug anodoltoug tn¢ Seutepofaduiag mou
neplopiletal oto 42,2%. Ta amoteAéopato cupBadilouV UE TO CUUTIEPATHOTA TWV EPEUVWV
Twv Champagne et al., 1980, Viennot, 1979, kat Thornton, 1997 6cov adopd tig avtlAfqPeLg
TwVv onoudaocTtwv clUPwWva HE Ta omoia: H taxluTnTa Tou cwuatog Bewpeital avaioyn pe
™ SUvaun TIOU OOKEITOL OE AUTO, EMOUEVWG TOL CWHATA KlvoUvTal PE otabepn taxutnta
otav d€xovtal TNV enibpaon otabepn SUVAUNG KOL TA CWHATA EMITAXVUVOVTOL LOVO LE TNV
enidpaon duvapewv avéavopevou pETpou. Meydho eival To MOCOOTO Twv GOLTNTWV OE
Olebvelc €peuveG TTOU CUYXEOUV TIG EVVOLEC ETILTAXUVON KOL TAXUTNTO TO OO0 OKOUN Kol
HETA oo tn SibaokaAia mapadooiakol TUMoU oto padnua t¢ Etocaywyikng OQuoikng pe
xpnon dtadopikou Aoylopou ¢Oavel to 60%, (McDermott, 1984 ; Halloun & Hestenes, 1985
; Thornton & Sokoloff 1990). e épsuva twv KapaoyAou, K.a., To 2011 10 27% Twv padntwv
™¢ A" Aukelou amAVINOE CWOTA KOTA UECW OPO OE EPWTNOELG TOU avadEPOVIaV OTo
SeUtepo vopo tou Newton, evw Ta AVTLOTOLYO TTOCOOTA YLOL TOUG TIPWTOETELG POLTNTEG TOU
duokol kot tou matdaywylkol Ntav 27% kot 22% avtiotola, xwpic va sudaviletal
OTATLOTIKA ONUAVTIKN Stadopd PeTafl Twv (eELywV.

IT0 ypadnuo TOU TAPOKATW oxAuato¢ 37 daivovtol Ta MOCO0TA TwV 0pBwv
QIMOVTNOEWV 0TI EPWTNOELS 7 Kol 8 mou avadEpovtal oto dsUtepo vopo tou Newton

KaBW¢ KaL Ta avTioToLXO TTOCOOTA TWV TTUXLOUXWV Kal TwV anodoltwyv deutepofaduLag.
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IxAna 37: Noocootd opOwv AMAVTNCEWY OTLC EPWTACELC TTou avadEpovtal oto 2° vopo Newton
Ol epwtnoelg, 9: To BApog evog cwpatog eival n pala tov cwpatog, kot 10: Otav
eloal péoa otn BAAacoa KAl ONKWVELG ULa TIETPA HECA OTO VEPO, TO BAPOC TNG METPAC

Tapapével To (8lo, oxetilovtal Pe TIC €vvoleG Tou Pdapoug kot NG HAlag oL OToLEG

[105]




Xpnotlpomnotlouvtal oAU cuxva Kot adldkplta otnv Kadnuepwvotnta. It SU0 EPWTAOELG
eUdavileTal 0 UIKPOTEPOC MPOCAPUOCHUEVOC AOYOG 0pBwWV AMOVINCEWV Mo amodoLTouC
SeutepoBaduLag TPOG TIG OpOBEG AMAVTNOELS OO TOUG MTUXLOUXOUG, TTIOU UTTOSNAWVEL TN
HEYAAUTEPN Suvatr) UTEPOXN TWV TITUXLOUXwV. Xtnv 9 Slepeuvatal dpeca n duvarotnta
Slakpong twv evvolwv palag kot Bapouc. To 58,9% tou cuvoAou amavtoUv opBa. Ie
ouUToUC cupmeplAappavovtal to 78,4% Twv TTUXOLUXWV Kol To 43,2% twv amodoltwy
Odeutepofadulac. To MIKPO TOCOOTO O0pBWV AMAVINCEWV OO TOUC amodoLTouG
SeutepofaduLag avrikatomtpilel TNV TAUTION TWV EVWOLWV TNE Halag Kol Tou Bapoug os
TIOAAEG KATAOTAOELG TNG KaBnuepwvng {wnc. MapamAnola anoteAéopata epdavilovtal otnv
€peuva tou Kwton to 2011 og gpwtnon pe TNV mapakdatw Statunwon: «To Bapoc¢ evog
owuatog eivat: a) Avvaun 8) 15iotnta tou ocwuatog y) H uala tov cwuatoc». To 38% twv
OUVOALKWVY QTTAVTHCEWY CUUPWVOUV LLE TOV LOXUPLOUO OTL To BApoc sival eite pia dotnta
10%, 1 otL tawutiletal pe ™ pala Tou CWHATOG, 28%, evw To 62% amavtolv opBa OtL ival
Suvaypn, og AUTOUG CUUTTEPIALBAVOVTAL TO 77% TWV EKTTALSEVUTIKWY, TO 69% TwV doLtnTwv.
INUELWVOUE TO AUENUEVO TTIOCOOTO 0PBWV AMAVTNCEWV TWV Hadntwv Aukeiou mou ¢pOavel
To 67% Ot OX£0ON HE TO QAVILOTOLXO TWV TOALTWV Tou eival amodottol dsutepofadpuiog
eknaidevong. H epwtnon 10 EMKEVIPWVETAL GTOV EVVOLOAOYLKO TTPpoadloplopd tou Bapoug
Kal tn SLakplon tou amod tnv aicbnon tou Papltepou | eAadpUTEPOU TOU UIOPEL va
odeiletal otnv mapoucia kat AAwv Suvapewv. To 30,9% Tou cuvoAlou amaviouv opBad. e
OQUTOUG QVAKOUV TO 41% Twv TITUXLOUXWV Kol To 22,8% twv amodoltwv deutepoBaduLag.
Itnv €peuva tou Kwton, 2011 to moocooto opbwv anaviioswv otnv dla epwtnon: «Otav
eloat otn Jadaooa kAL ONKWVELG ULX TIETPO UETA ATTO TO VEPO, TO Bapoc tn¢ métpac ival: a)
MeyaAutepo oto vepo B) Mikpotepo ota vepo y) To (Sto» avépxetatl oto 38,7% Tou
OUVOAOU, evw amavtouv opBd to 53% twv ekMaldeuTIKWY Kal To 45% Ttwv doLTtnTwy Kal To
38,7% twv padntwv Aukeiou. Ta XonAd MocooTd Twv 0pBwv amavinoewyv oToug ToALTEG
umodnAwvouv tnv aduvapia evvoloAoylkoU Ttpocdloplopol tou BApoug Kal tng SLakpLong
aro AAAeg duvapelg. Eival opatr HLa TAON TWV CUMHETEXOVTIWVY VA ETILKEVTPWVOVTAL OTNV
umo e€€taon Sduvaun Kal va pnv AapBdavouv umogn toug mBavég AAAEG SUVAMELS TTOU
eudavilovtal kal emnpedlouv 1o dawvouevo. Ztnv napolvoa nepimtwon dev Aappdvetal
umoyn n dvwon mou emnpedlel tnv aicbnon tou PBdpoug péca oto vepod. Mapoduola
nepintwon epdaviletal otnv €peuva twv EvayyelomovAou & Mixa to 2011 yia tnv TpLBN,

omnou Bewpeitat n PPN oAlcOnong peyalutepn otav €va ocwpa aveBaivel 0TO KEKALUEVO
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emninedo, 810tTL SuokoAeVEL N Kivnor Tou, KAl ULKPOTEPN OTav KateBaivel oto (610 KEKALUEVO
emninedo. O péool 6pol Twv 0pBwV MOCOOTWV TWV EVNAIKWY TTOALTWV OTLG SUO EPWTACELS
mou avadEpovtal oTLg EVVOLEG TNG Halag Kol Tou Bapoug eivat 59,7% yla TOUG TTTUXLOUXOUG
kKat 33% yw tou¢ amogoltou¢ deutepofabulag ekmaidevong. Mapoatnpeitol HeyaAn
Sladopa oto TOCOOTA TWV 0pBWV ATAVTACEWV OTIG SUO EPWTNOELG TIOU €ival €vEelEn TG
EMNeWPNG KoTavonong yla TG €vvoleg tng palag kot tou Bapouc. MapamAnola ival ta
anoteAéopata otnv €peuva Twv Kwton & ItuAou 1o 2009 Omou mapatnpoUvTal HEYAAEC
Slapopéc ota MOCOOTA  TWV 0pBwV AMOVINCEWV OE EPWTINOCELS TTOU OTOXEVUOUV OTh
Katavonon Twv evvolwv palag kot Papouc avaloya pe TNV ekpwvnon. Ot MOANOTTAEG
EVVOLOAOVYIKEC TTIPOOEYYIOELC TNG €vvolaG LAlo Kal N amoucio AELToupylkou oplopol (Segré
1983), £xel petadepbel ota oxoAwka BLBAla kal mpokaAel olyxuon o€ eKMALSEUTIKOUG Kall
noontég, (BaAadakng, k.o., 2011). H ouvdeon tng p€tpnong tng palog pe to PBapog
TPodobotel TG eVOANAKTIKEC LOEEC TWV HAONTWV 08Nywvtag TOuC yla Mapddelypa vo
motevouV OtL N pala petofarietal onwg to Bapoc (Baladakng, k.a., 2011) kat TeAlka va
EMEPXETAL oLyXUOn 6oov adopd T dUon Kal Tn xprnon twv dU0o evvolwv.

JTo ypadpnua TOUu TAPOKATW oxXNUato¢ 38 d¢alvetal Ta MOCOOTA Twv 0pBwv
QIMOVTNOEWV OTIC £pWTAOELG 9 kat 10 mou avadEpovtal ot €VVOLEG TNC HAlog Kol Tou
Bdpouc KaBwC¢ KoL TA QVILOTOLXO TIOOOOTA TWV TTUXIOUXWV KoL TwV anodoltwy

SdeutepofabpuLac.

100

78,4

O zuvvolo opbwv
B OpB<g I'/Oag
[0 OpB<c B/OuLag

Epwtnon 9 Epwtnon 10

IxAna 38: Mocootd opBwv OMAVIACEWY OTIC EPWTNOELG TTIOU avodEépovtal oTig £Vvoleg pala Ko

Bapog
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OL gpwtnoelg, 11: Avo apolBapioteg onkwvouv to iblo Bapog. O PnAdtepog £obeveL TN
HEYAAUTEPN eVEPYELQ, Kal 12: Mia yAdotpa BplokeTal 0TO UMAAKOVL TOU OTILTIOU 0OC KO L
Seutepn MEPTeL amod To UaAkovL oag. Kat ol SUo yAdoTtpeg Ba €xouv evépyela, avadEpovtat
otnv évvola tng evépyelag. To uPnAoTtepo MOCOOTO 0POWV ATIAVIHCEWY O0TO CUVOAO aAAQ
KOL OTLG EMIUEPOUG Katnyopieg eudaviletal otnv gpwtnon 11. To 72% tou ocuvoAou
amavtouv opBa. e autoucg avikouv to 80,8% TwV MTUXLOUXWV KAl TO 65% Twv anddoltwv
Seutepofadulag. Ta avrioTtol o MOCOoOoTA TwWV 0pBWV AMAVTINCEWV OTNV £€peuva Tou Kwton
To 2011 otnv bl epwtnon: «Avo apaoiBapiotec onkwvouv to (Sto Bapog. Motoc Eodevel
UEYaAUTEPN eVvEpyELt; a) AUTOC rtou eival o YnAd¢ B) Autog rou eivat o kovtog y) To
(6to kat ot SUo» ATOV XaUNAOTEPA 62% yLa TOUC eKALOEUTIKOUC pwTofabuLag, 52% yla
TOUC¢ PoLTNTEG, evw oL padntég Aukeiou mopoucialav akplPwe To (6L0 TOCOOTO HE TOUG
anodottouc deutepofaduiag ekmaidbevong. H cuvdeon TwV EVoLWV TNG EVEPYELAG KOL TNG
Suvapng nmou avadépetal oe OAEG £peuveg (Kruger et al., 1992; loannides & Vosniadou,
2001; Megalakaki to 2009; Kwtong, 2011) amattet and tov PnAotepo abAntr) peyalltepn
Suvaypn yla va onkwoel To 18Lo Bapocg os peyalutepo UPOC AP KOL TIEPLOCOTEPN EVEPYELQAL.
Ytnv epwtnon 12, To cuVOALKO TOCOOTO TwV 0pBWV amavtoewyv MEPTEL oTo 46,3%.
Je autoug TmeplapBavovtal 59% Twv TTUXOUXWV Kal to 36% Twv amnodoltwv
Sdeutepofadulag. H évvola tng evépyelag mou avadépetal Kot ot SUo epwINOEL; Oev
avTleTwileTal pe tnv (6la emtuyia. H yAdotpa mou nEDTeL €xel eudavwg EVEPYELD yLa
TOUG TIEPLOCOTEPOUG AOYW TNG Kivnong evw auTr) ToU BPILoKETAL OTO UITAAKOVL Ba amoKTAOEL
HOVO Qv Tn oTPWEEL KAMOLOG Kal MEael. ASuvapia otn Slaxeiplon tng BapuTikAg SUVAULKAG
EVEPYELAG KAL TWV HETATPOMWYV TNG KABWG Kal TNG Slatipnong tng evépyelag kataypadetat
ano Slebvelg €peuveg 6mwg Twv Hobson 2004 kat Schaffer, et al., 2009. Ztnv €pguva tou
Kwton 2011, oe epwtnon Ue mapamAnolo SLatUwaon: «X€ ULla TTOPTOKAALX EVA TTOPTOKAAL
elval navw oto Sévtpo ki éva aAldo méptel. Moto and ta Suo moptokadla ExeL evépyela, A)
AUTO nou néptel B) Auto mou ival oto Sévrpo y) Kat ta U0 », mapatnpoU e TOPATAoLo
TI0000TO 0pBwV AmaAvVIHoEWY, OMoU 0To oUVOAO ¢OdveL To 48,7%, 0TOUG EKTTALSEUTIKOUG TO
66,7% kal oToug poltnteG To 61,2%. OL pabntég Aukeiou amaviouv opBad og moocooTto 58,6%
Kal mapouctdlouv vPnAotepa MOCOOTA OPBWV ATIAVINCEWY OO TOUC TOALTEG Tou eival
anodottol  deutepofabulag ekmaidbevong. MapatnpoUUe OTO GOUVOAO TWV  KOLWVWV

EPWTACEWV UE TNV €peuva tou Kwton, 2011, ta mocootd twv opBwv aAmMaAVINCEWV TIOU
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avadEépovtal oToug padntég Aukeiou va eivatl upnAdtepa amod ta avVTioToLXO TwV TTOALTWV
mou eival anogottol SeutepoPfabutag eknaibevon. To eninedo katavonong Twv KAACIKWV
EVOLWV Kol Bewplwv TNG pnXovikng d¢aivetat vPpnAdtepo otou¢ pabntég oL omoiol
guvoouvTtal ano tnv npoodatn oxoAwkn dibaokalAia, oe avtiBeon pe Toug MOAITEC TOU OTO
TIEPACLO TOU XPOVOU ETILKPATNOAV OL EVOAAAKTIKEG LOEEG.

ITo ypadnua TOU TAPOKATW oxnuatog 39 dailvetal Ta MOCOOTA Twv 0pBwv
QIMOVTNOEWV OTLG EpWTNAOELG 11 Kat 12 mou avadEpovtal oTtnv Evvola TNG EVEPYELAC KABWC

KOLL TQL AVTLOTOLY O TTOCOOTA TWV TTTUXLOUXWV Kol TwV anodoltwyv dsutepofaduLoc.
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IxApa 39: Noocootd opOwv ATIAVTCEWVY OTLC EPWTNOELS TTOU avad£POVTaL OTNV EVEPYELA

14 I 4 14 14
4.2.6 ALaKpPLOT TWV EPWTICEMYV PUGLKIG AVAAOYX UE TNV AOS00T TWV
OUUUETEXOVTWV
Eudaveic elval oe oplOPEVEG TIEPUTTWOELG OL ATMOKALOELG TWV EMUEPOUG TTOCOOTWV

TwVv 0pBwv amavinoewv HeTafl TOUG KOBWC KaLl armod TO YEVLIKO HECO OpO. XOPAKTNPLOTIKEG
elvat oL epwtnoelg 3 kat 11. Itnv 3: MMOPOUUE VO TEPMATAUE SLOTL HAC OTPWYVEL TO
€6a¢og pog T EUNPOG, LOvo To 18,4% Tou cUVOALKOU Selypatog anaviouy opbd, evw otnv
11: AVo apolBapioteg onkwvouv to 610 Bapog. O YnAdtepog £obevel T pHeyalUTepn
EVEPYELA, TO QVTLOTOLXO TOCOOTO TAVEL TO 72%, OTAV O YEVIKOG MEOCOG OPOG YLO TLG
epwtNoeLg duotkng elvat 47,6%.

Onw¢ dailvetal amd T TAPATAVW OTOLKELD OTI( €PWINCEL UOLKAG Oev
onUELWONKav ApLOTEG €TLOOOELS. TNV OUAdA TWV EPWTNOEWV TIOU OL CUMMETEXOVTEG
onueiwoayv moAU KoAR amodoon pe T0 % MOCOO0TO TwWV 0pOwWV AMAVIACEWV VA KUUOLVETOL

anod 65% £wg 84% avikel Lovo n epwtnon 11 mou avadépetal oTnv €vwola TNG EVEPYELAG.
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KaAn xapaktnpiletal n enidoon OTIC MOPOKATW TIEVIE EPWTNOEL OTIOU TO TTOCOOTO TWV
0pBwv amavtioewv Kupaivetal and 50% £wg 65%. Itnv 6: Asv xpelaleTol Vo OTIpWYXVW Eval
€AknNBpo yla va ouvexiosel va Kiveltal pe otabepr) taxutnta, o opllovila eminedn
emdAvELA TTAYWHEVNCS AlUVNG XwpPLC TPLBEG KAl AVILOTACELG, TTOU aVOPEPETAL OTOV PWTO
vopo tou Newton 10 64,3% amoavtouv opBd. Itnv 4: XTunw To XEPL LOU OTO TPAME] Kal
Tovaw S10TL To Tpaméll doknoe Suvaun o PEva, TIOU avadpEPETOL OTOV TPITO VOUO TOu
Newton to 61,7% amavtouv opBd. Itnv 9: To BApog evog owpatog sival n pala tou
CWHATOG, TTOU OXETI(ETAL PE TN SLAKPLON TwV evvolwy Bapoug kat palag to 58,9% amaviouv
opBa. Itnv 8: Av ompwyvoule £va €AknBpo oe opllovtia eminedn emidpAveLd TTOYWHEVNG
Alpvng xwpis TPLBEC Kal avTLoTAOELS e oTtaBepr) SUvapn mPog TNV KateuBuvaon ou KLVELTaL,
N toxVTNTA Tou Ba aufavetal cuvexwe e otabepo pubUO, Tou avadEpPeTal oTo SeUTEPO
vopo tou Newton 1o 56,1% twv epwtnBéviwy amavtouv opBa. Itnv 1: Eva motdi metdet pla
TETPA KATAKOPUPA TIPO¢ Ta MAVW. X€ OAn TN SLAPKELA TNC Kivnong TN METPOG OOKE(TAL OF
outn pla duvapn Katakopudn He popd MPOC T MAVW, TToU avadEPETaL 0Tn cUVEEDN TNG
Klvnong pe T Ouvaun to 54,1% oamovtouv opBd. ITIC TMOPAKATW EPWTINOELG TIOU
TIPAYUATEVOVTAL TLG (BLEC EVVOLEC KOL VOLLOUG HE TNV TTPONYOULEVN OpASa EPWTHNOEWV TO %
TTOOOOTO TWV 0PBWV ATMAVTACEWV TWV CUUUETEXOVTWVY Elval KATW armo 50% kat ev kplvetal
LKOVOTIOLNTLKO. TNV epwtnon 12: Mwa yAdotpa BplokeTal 0TO UMAAKOVL TOU OTILTIOU 00C KOt
po 6eltepn MEDTEL Ao TO UMAAKOVL oag. Kat ol Vo yAdotpeg Ba €xouv evEpyELa, TIOU
avadEpeTaL otV €vvola TNG EVEPYELAG, TO 46,3% TWV CUUUETEXOVIWV amavtnoav opba.
ITnv epwtnon 7: Av ompwyxvoupe Eva €AknBpo oe oplloviia enimedn embAVEL TTAYWUEVNG
Alpvng xwpicg TPLBEC Kal avTLOTAOELS e oTabepr SUvapn TPog TNV KatevBuvaon Tou KLVE (Tal
Ba amoktroel oTabepr) TaXUTNTA LEYAAUTEPN ATIO TNV APXLKN, TIOU avadEPETAL 0TO SeUTEPO
vopo tou Newton 10 41,4% TWV CUUUETEXOVIWV amavinoav opbd. Itnv epwtnon 5: Eva
0EPOTAAVO TIETAEL eUBUYpappa Kal oplloviia pe otabepr taxutnta. H Tun tng optdvriog
Suvapng Tou KvnTApa, oU TO OTIPWYVEL TPOG TA EUNPOC, €lval ion Pe TNV avtiotaon tou
agpa mou Spa mpog TNV aviiBetn katevBuvon, Tou avadEPETAL OTOV MPWTO VOUO TOU
Newton, to 40,4% Twv CUMHETEXOVIWV amavinoav opBd. Itnv epwinon 10: Otav siocal
HEoa oTn BAAaooa KOL ONKWVELG L0 TIETPOL LECA OTO VEPO, TO BAPOG TNG TETPAC TTOPAUEVEL
T0 {610, MOV avadEpetal otnV €vvola Tou Bapoug, To 30,9% TWV CUUETEXOVTWYV amdvinoav
opBa. Ztic epwtnoelg 2: Otav éva ¢doptnyd ompwyvel Kal apxilel va Kvel éva PLKpO

oKLVNTOMoLNUEVO autokivnto KABe oxnua ackel pia duvapn oto aAAo, aAld to doptnyo

[110]




0oKEel HeEYaAUTEPN, Kal 3: MTIOPOUE va TEPTIATAUE SLOTL oG OTIPWYVEL To £6adog Tpog ta
EUMPOC, Tou avadEépovtal oTov TPito vouo tou Newton, kataypddovrtal ta xapunAotepa
TTOOOOTA 0PBWV ATIAVINCEWV OTO CUVOAO TWV EPWTACEWV. ITNV €pwInon 2 1o 26,5% twv
OUUUETEXOVIWV amavinoav opBa evw otnv 3 To avtiotol o mooooto neédtel oto 18,4%. OL
TITUXLOUXOL TNG TPLTOBAOULAGC OTIC OUYKEKPLUEVEG EPWTNOELS endavilouv ta xapunAdtepa
TIOOOOTA TOUuG o 0opBEC amavinoelg, 27,5% kat 19,2% avrtiotolxa, o oUYKPLON HE TIG

UTTOAOLTTEG EPWTHOELC.

4.2.7 OLEPpWTNOELG PUOLKNG XVA VOHO 1] £VVOLA TIOV SLampaypatevovTal
Ao TIC TOPOMAVW TIOPATNPNOEL TIPOKUTITEL OTL UTIAPXOUV EPWTNOELC TIOU EVW

npaypatevovtal tv b évwola i vopo avtlpetwrilovial pe SladopeTko TPOMO Kol
napouactalouv SLadopeTiko Babud SuokoAilag yla TOUG CUHHETEXOVTEG. H mpoaoéyyLlon Kat n
OVTLUETWTILON KABE €pwTNONG YIVETAL HEPOVWHEVA UE Baon Tn ouvtaén TNG, KoL OXL TNG
€vvolag I Tou vopou mou mpecfBevel. Ot Summers, 1992, kat Kwtong, 2011 smwonuaivouv
OTL TO. TTOOOOTA TwV 0pOwWV amavtoewy ya TV dla uno e€étaon WLlotnta ennpealovral
oo ™ SlatluTwaon TN¢ EPWTNONG Kal topouctalouv afloonUelwTeg LETAPOAEC.

Ytov mivaka 15 gpdavilovral ol LECOL OPOL TWV TTOCOOTWYV TWV 0pOWV AMAVTCEWV
O0TO GUVOAO TWV CUMUETEXOVTWV KoL yio KaBe Babuida skmaidsvuong xwplotd Kabwg Kal o
HECOC OPOG TWV TIPOCAPMOCHEVWY AOYWV TwV opbwv amavinoewv Twv onodpoltwy
SeutepoPaduLag MPog TIG 0pBEC AmMAVTHOELS Ad TOUG TTUXLOUXOUG TpLttofaduiag, yla kabe

opada epwTRoewWV oU adopouV Eva VOLO N JLa €vvola TG PUCLKAC.

Nivakag 15: Nocootd opOwv amavinoewy Kal TPOCOPUOCUEVOC AOYOC yLa KABe opdda epwTroEWV

mou adopolV €va VOUO N Kia €vvola TG PUOLKAG.

Epwtioelg  $uokng | Mécog Opog | Mécog Opog Méoog Opog Méoog Opog

nou a¢opouv: TOCOOTWV TocooTtwVv 0pbwv | TocooTWV MPOCOPLOCUEVWV
opBwv OLTIAVT|CEWV opBwv Aoywv
anavtroewv | SsutepoPfaduiag | anavtnoewv
oT0 GUVOAOo TpLrtofaduLag

Tn ouoxéton G | 54,1% 45% 65,3% 0,69

Klvnong pe tn Suvaun

Tov mpwto vouo tou | 52,4% 48,2% 57,3% 0,84
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Newton

To 6eUtepo vouo tou | 48,8% 42,2% 57% 0,74
Newton

Tov Ttpito vopo tou | 35,5% 31,6% 40,2% 0,78
Newton

Tig évvoleg Bapog kat | 44,9% 33% 59,7% 0,55
puada

Tnv évvola evépyela 59,2% 50,5% 60,9% 0,83

To uPnNAOTEPO MOCOOTO 0PBWV ATIAVTINCEWV OO TOUG CUUHETEXOVTEG epdavileTal
OTLG EPWTNOELG TTIou adopouv TV €vvola TG evépyelag. Eival opwg dUokoAo n mapanavw
£€vvola va TIPOOEYYLOTEL eMITUXWC 0 KABe mepimtwon. EToL mapatnpoUpe OTL EVW OTNV
gpwtnon 11(Avo apoiBapiote¢ onkwvouv Tto 6o Papog. O YnAdtepog €odeviel T
HUEYAAUTEPN EVEPYELA.) TA TTOOCOOTA TOGO OTO CUVOAO TWV TIOALTWY OGO KL OTLC ML LEPOUC
ekmodeuTikEC Babuideg eival Ta uPnAotepa anod otL os kaBe GAAn epwtnon otn 12 (M
yAdotpa BploKeTal 0TO UIMOAKOVL TOU OTILTIOU 0aG KOt [t SeUTEPN TEDTEL ATO TO UITOAKOVL
oaG. Kat ot SUo yAaotpeg Ba £xouv evépyela.) epdavilovrol EAATTWHEVA.

JTC €PWTNOELC TIoU odopolV TOV TPITo vopo Ttou Newton Kataypadpnke o
XOUNAOTEPOG HECOG OPOC TOCOOTWV TwV 0opBwv amaviioewv TOCO OTO CUVOADO TwV
OUMUETEXOVTWV 000 Kal 0TOUG amodoltous tng SeutepofABLAG KAl TOUG TTTUXLOUXOUG TNG
TpLtofabuiag. O mpooapuooUEVOG AOyog ival UPNAGG yeEyovOG TTOU EMLONUALVEL TN HULIKPNA
Sladopormnoinon otnv epapuoyn Tou TPITOU VOUOU amo Toug OALTEG TTOU avrKouv otig dUo
napanavw Babuideg eknaidevonc.

‘Evag OTOuG TPEL MOVO amo Ttoug amodoltoug tng Seutepofabulag eudaviletal va
ETILTUYXAVEL TNV EVVOLOAOYLKH KATAvONnon Tou Bapoug Kot Tn Stakplon tou amo t pala. Ot
anodottol deutepoBadulog epdavilouv otnv eV AOyw Katnyopla tn LeYaAUTEPN AMOKALON
anod Toug TrTuxlouxoug adou Kol oTlg SU0 EPWTNACEL] O TIPOCAPUOCHEVOG AOYOG EXEL TN

ULKPOTEPN TLUA.
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4.3 XUOYETLON TOU EMOTYUOVIKOD EYYPAUURTIOUOV UE TNV
IKAVOTNTa SLayeiplong Kat eapuoync Baoctkwv evvolwv Kat vOuwv

1S PUOIKT|.

ITn OUVEXEla YiveTal TpoomaBela va afLOTOLOOUUE TA QMOTEAECUATA KAl va
ouoxeTioouE TNV eMiS00N TWV TTOALTWV OTOV ETILOTNLOVLKO EYYPOAULOTIOUO LE TNV Midoon
OTLC EPWTNOELG GUOLKNAG. ZUYKEKPLUEVO SLEPEUVOULE TN oXéon UeTafl Tou ouvolou opBwv
OIOVTOEWV OTOV ETMLOTNUOVLKO EYYPAUUATIONO KOL TOU CUVOAOU 0pBWV QmavICEWV OTLG
E£PWTNOELG GUOLKAC.

Ao 1o Slaypappa okedaopou oto oxnpa 40 pmopoupe va UTIOBECOUE TNV UTapén
HLOG YPOUULKAG oX€onG METAEL TOU GUVOAOU TwV 0pBWV AMAVTINCEWY OTOV EMLOTNLOVIKO

EVYPOUUUATIOUO KOL TOU CUVOAOU 0pBwWV QmavIioEWV OTLG EPWTHOELG GUOLKAC.

>
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IxAua 40: Aldypappo okeSaopoU yLo T CUCXETLON UETOED TWV 0pBwV AMAVINCEWY OTLG EPWTHOELS
YLQL TOV ETUOTNHOVLKO EYYPOUUATIONO Kat TN GUOLKA

H ektpomr Tng KOTAVOUNG QIO TNV KOVOVIKOTNTA AOyw TNG dUOoNG TwV EPWTINCEWV
odnyel otnv emAoyr)] TOU WUN TOPAUETPIKOU CUVTEAECTH CUOXETLONG Spearman yla Tov
€Aeyxo NG oxéong METafy Twv HeTaPANTWV: IUVOAO Twv opbwv amMAVINCEWV OTOoV
ETUOTNUOVIKO EYYPOUMATIONO Kol ZUVOAO TwV 0pBwv amavtioswv otn GuoLKA. ITov Tivaka
16 daivetal o ouvteAeotn¢ cuoxEtong Spearman rho=.59 pe p<.001, n T TOU OMoOioU

BpiokeTal oTo 6plo LETPLAG KoL SuvaTng oxEong METAL Twv SU0 peTABANTWV.
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Nivakag 16: Mn MOPAETPLKOG CUVTEAEOTHG CUCXETLONG Spearman

E.E. ZOvolo
OpBwv @. ZUvolo OpBwv
Spearman's rho E.E. ZUvolo Opbwv Correlation Coefficient 1,000 ,589™
Sig. (2-tailed) . ,000
N 912 912
@. Uvoho Opbwv Correlation Coefficient ,589"" 1,000
Sig. (2-tailed) ,000
N 912 912

**_Correlation is significant at the 0.01 level (2-tailed).

ITnv npoonabela yla TNV eVPeon TNG KATAAANAGTEPNG KAUTUANG TTOU TTEPLYPAPEL TN
oxéon HeTall tng aveaptntng HetaBAntnic “JUvoldo opdwv amavinoswv OTIC EPWTHOELC
Quotkng” kol NG e€aptnuévng “JUvodo o0pBwv OoMOVTNOEWV OTOV EMLOTHUOVIKO
eyypaupuatioud” kal emeldn) dgv mMAnpouvTaL ol TTPOoUTOBECEL TNE KAVOVIKOTNTAC KAl TNG
avetaptnolag¢ twv Katalolmwv epappootnke n  pEBodOG TNG AMANG  YPOUMLKAG
maAwvdpounaong, Kat tpoekuPe to AoyaplOuLko poviédo Y=b* InX w¢ to mAéov katdAAnAo
yla TN ouvdeon Twv mopamavw HeTaBAntwy, S0tL onwc daivetal amd tov €Agyxo
npooapuoyng Anova n p-value<.001 kot n T tou F-statistic=19841,29 eivat peyadAn onote

TO HoVTENO pooapuoletal KaAd ota dedopéva (mivakag 17).

Nivakag 17: EAeyxX0oG MPocapUoYn ¢ Tou AoyapLlOpikol povtéAou

ANOVA?

Sum of Squares df Mean Square F Sig.
Regression 62154,228 1 62154,228 19841,286 ,000
Residual 2853,772 911 3,133
Total 65008,000 912

The independent variable is Quoikn ZUvoho OpBwv.

Ztov mivaka 18 BAEmou e OtL R Square=0,956, emopévwe amod to HOVTEAOD e€nyeital

€V TIOAU KOAO TT0000TO TG GUVOALKNG SlakUpavong tou ¢Odvel To 95,6%.
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Nivakag 18: Mocooto tng cuvoAlkn ¢ Sltakupavong mou Enyeital pe To povtélo

Model Summary?

Adjusted R|Std. Error of the
R R Square Square Estimate
,978 ,956 ,956 1,770

The independent variable is @. 0voho OpBwv.

JTOuC¢ OUVTEAEOTEG dopnong tng e€lowong ouoxEtong twv Suo petafAntwy, n
puetaBAnti “In(Z0volo opBwv amavtrioswv otn duoikn)” eival KATAAANAN TTAPAUETPOC yLa
™V neplypadr ToU POVTEAOU KAl OTATLOTIKA CNUAVTLKA adou n p-value<.001, Kot n TLun Tou
ouvtedeoty otnv efiowon mpokumtel b=4,781, (mivakag 19), omdte n oxéon TOU
KOTAARYOULE YLO TNV EPUNVELQ TOU HOVTEAOU Elval n:

2UvoAo opBwv anavtioewv OToV EMLOTNUOVIKO Eyypauuationo = 4,781*In(>uvolo

opdwv aravtioswv ot QUOLKN)

Nivakag 19: ZuvteAeoteg SOUNONG TG e€lowaong CUOYETLONG TwV SUO PEeTABANTWY

Coefficients

Standardized

Unstandardized Coefficients Coefficients
B Std. Error Beta t Sig.
Ln(®uown JUvolo 4,781 ,034 ,978 140,859 ,000

OpBwv)

Jto oxnua 41 daivetal n popdn TNG KAMMUANG Tou ouvdéel KaAltepa Tig dUo
HETAPBANTEG. Emionualvetal ot n kKAlon tng KAUMUANG EAATTWVETAL 00O UETAKIVOULOOTE
6e€la omote eAaTTWVETAL TO MNAIKO TNG METABOANG TOou aplOpol Twv opbwv AmavInoewyY
OTOV ETLOTNUOVIKO EYYPOUHUOTIOMO TIPOG TNV LETABOAN TwV 0pOBWV AmavToEWV 0Tn GUGCLK.
000 aufdvel o oUVOALKOG aplOUog Twy opbwv amavinoewv otn GUOLKN AUEAVETAL KAl O
apLOPOC TwV opbwvV ATTAVIACEWVY OTOV ETLOTNLOVIKO EYYPAUUOTIONO PE TNV TAon avénong
OMWG va eAattwvetal KoABwE mpooeyyiloue UPeEYAAUTEPEG TLUEG OTO GUVOAO TwV 0opBwv

anavtnoewyv TG GUCLKAG.
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E.E. ZovoAo OpBwy

O Observed
— Logarithmic
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IxAua 41: KopmOAn mou meplypddel T CUCKETLON TWV 0pBwWV QATOVTNCEWV OTOV EMLOTNHOVIKO

EYYPOUUATIONO E TIC OpBEC QMAVTINOELG OTN GUGCLKN.
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4.4 EmoTtnuovikog eyypauuaTiouos Twv mOALTWVY Kal ETL001) 6TN)
QUOIKT) UE TAPAYOVTA SLAPOPOTIONGNG TO EMITESO UOPPWOTG.
ITn OCUVEXELO TIOETOL TO EPWTNMA AV O EMUTAEOV XPOVOG EKMALdevONnG KABwWE Kal N

SLadopETIKA MPOCEYYLON TNG YVWONG KATA TNV TUTILKA ekmaideuon mou cuvnBwg kabopilel
To emninedo pOpPwWONG KOL TNV EMLOTNMOVIKN KAl TEXVOAOYLKN) KOTOAPTION OmOTeAEL
mapayovta SLakpLong 6cov adopa TOV EMLOTNLOVIKO EYYPOLUATIONO KOL TNV LKOVOTNTA TWV
TOALTWV oTn Slaxeiplon ¢awvopévwy He Bacn tnv opbr evvoloAoyLKA TIPOCEYYLON KOL TOUG
VOUOUC TNG PUOIKNG. Mapakdtw €AEYXETAL N LOOTNTO TWV HECWV YLO TI( TIOOOTLKEC
HETABANTEG: o) cUVOAO TWV OPOBWV ATIAVINCEWY OTOV ETILOTNOVIKO EYYPOUUATIONO Kot B)
oUVOAO TwV 0pBwv amavtioewv otn PpuoLkh, Exovtag oav mapdayovra Stapopomnoinong To

HOPPWTLKO ETIMESO TWV CUUUETEXOVTWV.

Ytov mivaka 20 ¢paivovtal ol pécol 6pol Twv 0pOwWV ATIAVINCEWY OTIC EPWTNOELS TIOU
oavadEPoVTal OTOV ETILOTNHOVIKO EYYPOUUUATIONO KOOWG KoL OTIG EPWTNOELS PUOLKAG, Ol
TUTIIKEC amokAloel kKaBw¢ kal To opaApa OToug HECOUC Opoug yla KaBe emimedo

Hopdwong.

Nivakag 20: EMidoon 0TOV EMLOTNLOVIKO EYYPAMUATIONO Kol T GUCLKH yla KaBe eminedo popdwong

AplOuog Eninedo Mécog 6pog | Turki Ipaipa
CUMUETEXOVTIWV | popdwong | opBwv onoKAon OT0 MECO
QAVINOEWV opo
Opdéc 120 fupvactlo 6,04 1,45 0,13
ANMAVTHOELS 159 ENAA 6,93 1,74 0,14
otov 225 MEA 7,60 1,77 0,12
Emotnuoviko 112 ATEI 8,95 1,62 0,15
Eyypappatious | 295 AEl 9,85 1,43 0,08
OpYéc 120 fupvactlo 4,35 1,18 0,11
amaVTHOELS 159 EMAA 4,96 1,42 0,11
otn Quoikn 225 FEA 5,18 1,63 0,11
112 ATEI 6,23 1,75 0,16
295 AEl 7,05 2,34 0,13

MNapatnpeitat avénon OTIC TIHEC TwV HECWV Opwv Twv 0pBwv amavinoewv oTov

ETUOTNHOVIKO EYYPOAUUATIONO aAAd Kal otn ¢puoikn Kabwg BeATlwvetal 10 HOPdWTLKO
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ETUMESO TWV OCUUHUETEXOVTIWV. ITIC EPWTINACEL TOU ETLOTNUOVIKOU EYYPOAUMATIONOU oL
mituxlouyot twv AEl amavtoUv cwotd Katd Héco 0po 3,81 epwTNOELS IEPLOCOTEPO ATIO TOUG
anodottouc yupuvaciov. O HECOG OPOG TWV TTOCOOTWV TWV 0pBWV AMAVTACEWV KUHAlVETOL
and 50% otoug amodoltou¢ yupvooiou HEXpL 82% otoug mrtuxloUxou¢ Ttwv AEl. ITig
EPWTNAOELS TNG UOLKAC MELWVOVTOL TO TIOOOOTA TWV O0pBWV OMOVINOEWV ylo KABe
HOPPWTLKO eTtimedo OMwG Kal To HEYEDOC TNG amOKALoNG HeTafL Toug. Ot ttuxtouxoL Twv AEl
QIOVTOUV OWOTA KATA HECO 0po ot 2,70 €PWTNOELS TIEPLOCOTEPO OO TOUC AOPOLTOUG
fupvaoiou. O PHECOG OPOC TWV TTOCOOTWY TwV 0pBWV AMAVTNOEWV Kupaivetal and 36%
OTOUG amoOdoLToUG YUHVaoiou UEXpL 59% otoug mruyxlouxoug Twv AEl. Afloonueiwtn n
UKpn Sladopomoinon Twv HECWV OpwV OTIC 0pBEC amavinoelg mou avadEpovial OTLG
EPWTNOELS TNG GUOLKAC yla Toug amodoltou¢ twv EMAA kat MEA omou ta avtiotouxo
moooota sivat 41% kot 43% avtiotolya.

Y10 Slaypoppa tou oxnuatog 42 ¢aivovral ol pEool Opol Twv opBwv AMOVINOEWV OTOV

ETILOTNHOVLKO EYYPAUUOTIOUO OE OXECN UE TO HOPDWTLKO EMITIESO TWV CUUETEXOVIWV

ETMICTAMOVIKG EYYPUMHATIOHO

-

Megol 6pol opBwv aITavVTAGEWY GTOV

T T T T
Tupvaoo EMNAan TEM ATEI AEl

Hépgwan

IxAna 42: Méoog 6pog opBwV OMAVINOEWY OTOV ETMLOTNHOVLKO EYYPAUUATIONO yia KAOe eminedo

Hopdwong

2to Slaypappa tou oxnuatog 43 daivovral oL PEooL Opol TwV 0pBWV AMOVIACEWV OTN

duoLKN 0€ OXEON UE TO LOPDWTLKO ETIMESO TWV CUUUETEXOVIWV.
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Mégol 6pol opBv ATTAVTAGEWY GTH PUOIKR
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IxAua 43: Méoog 6pog opBwv amavinoswy otn GUCLKNA yla KABe eninedo uopdwong

Me tn BonBsla Twv BnKoypoppatwy Tou oxnuatoc 44 spdavilovtol oL KATAVOUES

TOU OUVOAOU TWV 0pBWV AMAVINCEWV OTOV EMIOTNUOVIKO EYYPOUUATIONO OTIC TIEVTE

BaBuideg popdpwong kat Sivetal n duvatotnta KATAPXAV CUYKPLONG TWV SLOUECWY OTIG

Sl OPETIKEG

Katnyoplieg poppwong. H peyalltepn Olacmopd MAPATNPELTAL OTLG

QmaVTNOELS TwV anodoltwyv tTwv MEA. Epdavrc eivat n HETATONION TWV KOTOVOUWY KOL TWV

Slopéowv TOuG TPOG UPNAOTEPEG TLUEG

HOPPWTLKO EMIMESO TWV CUUUETEXOVIWV.

opbwv amavtioswv kabBwg auvfavetal To
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E.E. Zuvoho OpBwv
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Tupvdao EMAA TEM ATEI AEl

Héppwan

IxAna 44: Katavopeg Twv 0pBwv AMAVTHOEWY OTOV ETILOTNLOVLKO EYYPAUUATIONO yia KABe eminedo
nopdwong

Me tn BonBswa twv BnKoypappdTwy Tou oxAuatog 45 eAéyyovtol ypoadlkd ot
KOTOVOUEC TOU OUVOAOU TwV 0pBwv amavinoewv otn ¢Guolkn oTig mevte Babuideg
nopdwong. H peyalltepn Slaomopd mapotnEELTOL OTIC AMAVINOELS TwV Ttuxtouxwv AEl
adol cUUUETEXOUV amodoLTol BewpnTikwy, BETIKWY, aAAA KaLl TEXVOAOYLKWV emtoTtnwy. Ot
HEYOAEG QMOKALOELS €lvol OUVEMELA TWV OSLAPOPETIKWY TIPOYPOUMATWY OToUSWV OTO
AUKeLo, AN KUpLlwG TG auoTnpng kaBodrnynaong mpog ta Ladnpata Tou BewpnTikol Topéa
mou emIBAAeEL To €€€TOOTIKO cuoTnUa otoug umodndloug ¢ BewpnTkAG KateLBULVONG
omoudwv, UE QMOTEAECUA VA TOUG ATMOEEVWVEL QMO T PBOOIKEG QPXEG TIG PUOLKAC TIOU
SLEmouv TNV Kabnuepvn wn. XTto ONKOYPAA TWV AMAVINCEWV TwV anodoltwy FNupvaciou
n &ldpecog Tautiletal HE TNV KATW oplloviia MAsupd Tou TapaAAnAoypAupou Tou
QVTLOTOLXEL 0TO 25° ekaTOOTNUOPLO TNG KATAVOWUNAG. Emilong mapatnpouvtal ta mepLocotepa
TapATUTIA oNnUela ta omoia Bplokovtal o€ amootaon UIKPOTEPN QMO TO TPLUTAACLO TOU
evbotetaptnuoplakol eupoug [3*(Q3-Ql)]. Eudavig eivat n tavtion tou LYOUG Twv
Stapéowv otig Pabuideg ENAA kat FEA, evw yla TIg urtoAouneg Babuideg mapatnpeital pLa
KALLOKWTA avénon Twv Slapéowv Twv opbwv amavtnoswv Kabwe auEavetal To LopPwWTIKO

ETUMESO TWV CUUUETEXOVTWV.
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IxAua 45: Katavouég Twyv opbwv amavinoswy otn ¢uoLkn yla kabe emninedo popdpwaong

Edapudlovrag tnv teEXVIKA TNG avaAuong Sltakupovong Katd €va mapdayovta (one
way ANOVA), mpogkuav OTATIOTIKA ONUOVTLIKEG SLapOopPEC OTOUC LECOUC OPOUC TWV 0pBwv
QMOVTCEWV OTLC EPWTNOELG TTOU adpopoUV TOV EMLOTNUOVLKO EYYPUUUATIONO KABWE KAl OTLG
EPWTNOELG TOU adopolV TN GUOLKA Yyl TG OMASEG TOU TPOKUTTOUV OO TIG TEVIE
SlapopeTIKEG  Katnyopleg ekmaidevong,

ETILOTNUOVLKO EYYPOUUATIONO Kal F(4,907)=68,9 ue p<.001 yia tn duoikn, (mivakag 21).

adou F(4,907)=171,8 pe p<.001 ywa TtoVv

Nivakag 21: EAeyx0oG TN LOOTNTOC TWV HECWV LE TNV TEXVLKN one way Anova

ANOVA
Sum of Squares | df Mean Square F Sig.

E.E. ZUvolo OpBwv Between 1760,529 4 440,132 171,766 ,000

Groups

Within Groups | 2324,098 907 2,562

Total 4084,627 911
@. 2Uvoho Opbwv Between 927,458 4 231,864 68,935 ,000

Groups

Within Groups | 3050,725 907 3,364

Total 3978,183 911
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To test Levene amoppintel TV unoBeon ¢ LoOTNTAG TwV SLACTIOPWYV YLa Ta SLodOPETIKA
enineda tou mapdayovta g popdwong (p=0,001). Adyw tng amdppdng TG UTOBEDNG TNG
Lootntog twv dlaomopwv dle€ayoupe Kot Toug eAéyxouc Ttou Welch kat twv Brown —
Forsythe ot omoiot deixvouv otatloTikd onpaviiki dtadopd otoug péoouc adou p=0,000
yla kaBe mepintwon, (mivakag 1 oto mapaptnua).

Aoyw ¢ anoppdng TG UOBEONC YLA TNV KAVOVIKOTNTO TWV KataAolmwyv

Slevepyeital EAeyx0o¢ TNE LOOTNTOC TWV SLAPECWVY UE TO PN TapapeTtplkod teot Kruskal-Wallis.
JUpdwWVA LE TO ATMOTEAECUOTO TOU TTivaka 22 $aivetol va UTIAPXOUV OTATIOTIKA ONUOVTLIKES
Slagpopéc petall Twv OSladopeTikwv OopAdwv ot SU0  KOTNYOpleG amavinoewv

(x?(4)=400,78 pe p-value<0,001 kat x*(4)=210,69 ue p-value<0,001).

Mivakoag 22: EAsyxog tng wodtntog twv Stapéowv Ke To TeoT Kruskal-Wallis

E.E. Z0voho | O. ZUvolo
OpBwv OpBwv
Chi-Square 400,784 210,689
df 4 4
Asymp. Sig. ,000 ,000
Monte Carlo Sig. Sig. ,0002 ,0002
99% Confidence Interval Lower Bound ,000 ,000
Upper Bound ,000 ,000

a. Based on 10000 sampled tables with starting seed 2000000.
b. Kruskal Wallis Test

c. Grouping Variable: pépdwon

MNa va dtariotwOel petal molwv opddwv Bpilokovtal oL OTATIOTIKA ONUOAVTLKEG SladopEg
Sie€ayovtat moMamAol €leyxol petafl twv leuywv. Eddoov yivovtal déka emipépoug
ouykploelg n 616pBwon Bonferoni kaBopilel 1o eminedo OTATIOTIKAG CNUOAVILKOTNTOG OE
0,05/10=0,005. Ta amoteAéopata tou post hoc eAéyxyou Mann-Whitney U yila tn ocUykplon
Twv opadwv Oladopetikwyv HopPWTIKWY eMUMESWY Katd {evyn €06el€av OTATLOTIKA
onuavtiki dtadopd oTig SLAPETOUG TWV KATAVOUWY TwV 0pBwV amavtioewyv nou adopolv
TOV ETLOTNMOVIKO EYYPAUMATIONO KoL TN GuoLk yia OAa ta StadopeTikd (elyn TwV OUAdwv
€KTOC ToUu {evyoug EMAA — TEA kat 6oov adopd TIG 0pBEG AMAVTINOELS OTIG EPWTNOELG TNG
duolknG oOmou TmpokUMTeL Tuxaia Slakupoavon, evw oto (evyog ATEI-AElI n Stadopd oTig
EPWTNOELG TNG PUOLKNG gpdavileTal OpLAKA OTATLOTIKA onuavtikn we p=0,005. Ztov mivaka

23 TapoBETOVTOL OCUYKEVIPWTIKA TA OMOTEAECHATO TwV TOAATMAWV €Aéyxwv Mann-
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Whitney U yLa tn cUykpLon Twv opadwv kata evyn.

Nivakag 23: Itowxeia Twv gAéyxwv Mann-Whitney U ylwa tn olykplon Twv opadwv Kota

evyn
Opadeg Katnyopia Z p-value Awadopa
EPWTNOEWV
lfuuvaolo-ENAA | E. E. -4,1 0,000 ZTAT. ONUOVTLKA
Quowkn -3,8 0,000 JTAT. ONUOVTLKA
Fupvaotlo-TEA E.E. -7,6 0,000 ZTAT. ZNUOVTLKA
Quowkn -4,8 0,000 JTAT. INUOVTLKA
fupuvaoilo-ATEl E.E. -10,6 0,000 JTAT. INUOVTLKN
Quowkn -8,2 0,000 JTAT. INUOVTLKNA
Ffupvaoilo-AEl E.E. -14,9 0,000 JTOT. INUOVTLKA
Quowkn -11,4 0,000 JTOT. INUOVTLKA
ENAA-TEA E.E. -3,6 0,000 JTAT. INUOVTLKA
Quowkn -1,2 0,21 Tuxaia Altakupovon
ENAA-ATEI E.E. -8,3 0,000 JTAT. INUOVTLKN
Quotkn -6,1 0,000 ITaT. ZNUOVTLKA
ENAA-AEI E.E. -13,9 0,000 ITAT. ZNUOVTLKA
Quotkn -9,7 0,000 ITAT. ZNUOVTLKA
FEA-ATEI E.E. -6,3 0.000 ITAT. ZNUOVTLKA
Quotkn -5,1 0,000 ITAT. ZNUOVTLKA
FEA-AEI E. E. -13,1 0,000 ITAT. ZNUOVTLKA
Quotkn -9,2 0,000 ITAT. ZNUOVTLKA
ATEI-AEI E. E. -4,9 0,001 ITAT. ZNUOVTLKA
Quowkn -2,7 0,005 ITAT. TNUOVTLKA

Ta amoteAéopata ocupdwvolv Pe TIG SLamIOTWOoel Twv SleBvwv epeuvwyv yla
KOAUTEPA QMOTEAECUATA OTLG EPWTACELG ETLOTNMOVIKOU EYYPOUUUATIOMOU LE TNV Avodo Tou
erunédou ekmaibevong kal Tou evoladEPOVTOC TwWV CUMPETEXOVTIWY (Durant et. al. 1989;

Stocklmayer & Bryant, 2012; National Science Board, 2014)
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4.5 EmiSoon oTov emoTnUOVIKO EYYPauUUaTIONO KAl T1) PUOIKY UE
Tapayovta Staxpopomoinong to pvo.
ITn ouvéxelo SLEPEUVOULE av oL HECOL OpOoL TOU CUVOAOU TwV 0pBwWV AMOVTROEWV

OTLC EPWTNOELG TTOU adOpPOoUV TOV ETLOTNUOVIKO EYYPOUUATIONO KOOWG KAl OTIG EPWTHOELG
Tou avadEpovtat otn uaolkn elval ool 0Toug AVOPEC KAl TIG YUVALKEG Tou Selypatod.
Ztov mivaka 24 ¢aivovtol oL HEcoL OpOoL OL TUTILKEG ATtOKALOELG KABWC Kol To oPpAAA OTOUG

HEOOUG OpoUC yLa KABe katnyopla.

Nivakag 24: MNeplypadIkd OTATIOTIKA LETPA TNG EMIS00NE OTOV ETILOTNOVLKO EYYPAUUATIONO KL TN

duaotkr avaloya Le To GUAO TWV GUHUETEXOVIWV

MARBGog ®dulo Méoog Opog | Turmkn IdpaApa oto
AmnokAon HEoO OpO
OpYé¢ orov | 464 Avépec 8,40 2,12 0,10
E.E. 448 Fuvaikeg 7,94 2,10 0,10
OpY%¢¢ otn | 464 Avbpec 5,99 2,25 0,10
Quowkn 448 FuVaLKeg 5,53 1,88 0,09

Onwg ¢aivetal otov mivaka, oL PHEocOL Opol Twv opbwv AmMAVINCEWV OTO GUVOAO TwV
EPWTAOEWV yla KABe Katnyopia €ival peyaAUTEPOL OTOUC AVOPEG OO TOUC QVILOTOLXOUG
TWV yuvalkwyv. Emonpaivetat n (ta tiun twv 0,46 povadwyv mou epdaviletal otn Stadopa
HETAEL TWV HECWV OPpWV TWV 0pBWV AMAVINCEWV AVEPWVY - YUVALKWVY Kal 0TI SU0 OpAdEC
EPWTNOEWV.

210 SLAypOpUa TwV BNKOYPAUUATWY TOU oXNUatog 46, GAlVETAL N KATOVOUN TwV
opBwv AMOVTNCEWV yLa T EPWTHOELG TTOU aPpOPOUV TOV ETLOTNOVIKO EYYPAUUATIONO OF
oxéon Me 10 GUAO TWV CUPUETEXOVTIWV. MopatnPoUME OTLC yuvaikeg va epdaviletal
HeyoAUTepn Slaomopd opBwv amavtioswyv Kol n SLapecog va Bpiloketal o XapnAOTEPES

TUUEG OE OXEON E TOUG AVOPEG.
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IxAua 46: Katavopég Twv opbwv amovtroEwy OTOV EMLOTNUOVIKO EYYPAUUATIONO O OXECN ME TO
dUAo.

10 Slaypoppa Twv BnKoypappdtwy Tou oxnuatog 47, dailvetol n Katavoun Twv
0pBWV AMOVTNOEWV YLO TIC EPWTNOELS TIOU apopouv tn GUOLKH O oXEon UE TO GUAO TwV
OUHUETEXOVTWY. Mapatnpolpe peyalutepn Slaomopd Twv opbwv OMOVINGEWV OTOUG
AvOpEG HE TNV KATAVOUN VE €KTelveTal 08 UPNAOTEPEG TIUEG. XAPAKTNPLOTLKO €lval OTL TO
Aavw OplLo Tou 75° eKATOOTNUOPLOU TNG KATOVOUNC TWV YUVOLKWY OTIC 0POEC OMAVTIOELG
dUOLKAG CUUTTIUTTEL HE TN SLAPECO TNC AvVTioToL(NG KATAVOoUNG Twv avdpwy. H dtapeoog g
KATAVOUNG TwWV 0pBwV QmavVINCEWV OTOUG AVIPECG KL OE QUTH TNV KATNYyoplo EpWINCEWV
Bploketal oe uPNAOTEPN TLUN O€ OXEON UE TIG Yuvaikeg. Epudavilovral mapdatuna onueia o

UPNAEG TLUEG Kal OoTLG SUO KOTAVOUEC.

12 Q38740 cp43
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IxAna 47: Katavou£g Twv opbwv amavtioewy otn ¢duoLkn os oxéon Ue To dpUAo.
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Me tn xprion tou pn mapapetpkol Teot Mann-Whitney U gAéyxovtal oL Stadopég
OTLC SLapEoOUG TwV 0pBWV AMAVINCEWY YLa TIG EPWTHOELG TTOU apOpPOUV TOV ETILOTNOVLKO
EVYPAUUATIONO KOBWG KAl yla T EpWTNOELS UOLIKNG pe apayovia Siadopomoinong to
®dUNO TWV CUMMETEXOVTWY. AMO Ta amoteAéopata Tou Kataypddovial otov Tivaka 25
TIPOKUTITEL OTOTIOTIKA onuavtiky diadopa ocov adopd TG Slapécoug Kot ot dvo
KOTNYOPLEC TWV QMAVINOEWV HETAEU avOpwV KOl YUVOLKWV. 2TV Kotnyopia Tou
ETLOTNHOVIKOU EYYPAUUATIONOU Z= -3,26 Ue p<.05, oL avdpeg eixav vPnAotepo péco 6po
katatafewv (Mean Rank=484,2) amo tig yuvaikeg (Mean Rank=427,8). Ztnv Katnyopia Twv
epWTNOEWV PUOIKNG Z= -2,67 pe p<.05 oL avdpeg eixav emiong vPnAdtepo PéEco Opo

katatafewv (Mean Rank=479) amno tic yuvaikec (Mean Rank=433,2).

Nivakag 25: EAsyX0¢ TwV SLapEcWV TwV opBwv amavinoswy ot SU0 KATNYOPLEC EPWTNCEWV E TO

LN AP PETPLKO TeoT Mann-Whitney U

E.E. Zovolo | O. ZUvoho
OpBwv OpBwv
Mann-Whitney U 91085,500 93481,500
Wilcoxon W 191661,500 194057,500
z -3,261 -2,666
Asymp. Sig. (2-tailed) ,001 ,008
Monte Carlo Sig. (2-tailed) Sig. ,0012 ,0062
99% Confidence Interval Lower Bound ,000 ,004
Upper Bound ,002 ,008

a. Based on 10000 sampled tables with starting seed 2000000.
b. Grouping Variable: ¢pUAo

[126]




4.6 EmiSoon oTov emoTNUOVIKO EYYPAUURTIONUO KL T1) PUOIKY) UE
Tapayovta Sta@opomoinon¢ tTmy katevBvvon oemovdwv oto AUKELO.
ITn ouvéxela Slepeuvatal N LOOTNTA TWV UECWV YlA TIG TTOCOTIKEG METABANTEC

OUVOAO TwV 0PBWV ATIAVTACEWV GTOV EMLOTNLOVIKO EYYPAUUATIONO Kol GUVOAO TwV 0pBwv
anavtnoswv otn ¢uolkh, €xovia¢ ocav mapayovia Siadopomoinong tnv katevBuvon
omoudwv oto AUKELO.

Ztov mivaka 26 mou akoAouBel mapakdTw daivovtal oL pEcol 6poL Twv opbwv amavioewy
OTIC EPWTNOELC TTOU adOPOoUV TOV ETLOTNUOVIKO EYYPAUUATIONO KAOWCE KAl OE QUTEG TTOU

adopolv TN duotkn yla Kabe kateuBuvon ormoudwv.

Nivakag 26: Méool 0pol Twv 0pBwV ATIOVTNCEWV OTOV EMLOTNUOVIKO EYYPOUUATIONS Kal ™

duolkn o kaBe katevBuUveN omoudwv

KatevBuvon MNARBog MéooL Opot opBwv Méoot Opot opBwv

onoudwv JUMUETEXOVIWV | OUMOVINOEWV  OTOV EMLOTNHOVIKO | QmavtioewvV otn
EYYPOHUOTIONO ®duowkn

Octikn 176 10,11 7,81

Texvoldoyikn 213 8,46 5,76

OewpnTiKn 190 8,61 5,64

Zuvolo 576 9,01 6,34

MapatnpoUpe UYPNAOTEPEG TLUEG OTOUG MEOOUG Ylot TOuG amodoltoug TG BeTKNAC
KatevBuvong kat ot dVo katnyopleg epwtnoswv. OL 0pbBEg amavtroelg Toug eival 1,5
TIEPLOCOTEPEG KOATA HECO OPO OTIG EPWTNOEL ETULOTNUOVIKOU EYYPAUUATIONOU Kal 2
TIEPLOOOTEPEG OTIG EPWTNOEL GUOLKAG amod Toug amodoltoug Twv OGAAwv  Suo
KATeEUOUVOEWV. ITOUC amodoLTous TNG BEWPNTIKAG KOl TNG TEXVOAOYLKAG KateuBbuvong ol
HECOL £XOUV TIAPATIANCLEG TLUEG, Alyo uPnAdTEPN yLa TOUG amOPOLTOUG TNG BEWPNTLKAG OTLG
EPWTNOELG TIOU adOPOUV TOV EMLOTNHUOVIKO EYYPOUMOTIOMO Kal Alyo XOUNAOTEPN OTLC
EPWTNOELG IOV adopouv tn dUCLK 0 OXEoN UE TOUG amOdOLTOUG TNG TEXVOAOYLKAG. Ta
mapanavw yivovtat epdavr ota oxnuata 48 kat 49 mou maplotavovtal Ta Slaypappata
TWV HECWV yla TG opBEg amavtoelg otn GUOLKN KOl OTOV EMLOTNUOVIKO EYYPOUUATIONO

avtiotoLya.
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Katedfuvon oTroustv KaTeGBUVGR oTTOUB GV
IxAua 48:Mécool 6pol opBwv AMAVTHCEWY GTOV IxAua 49: Méool 6pol opBwv amavtrioewv
ETILOTNOVLKO EYYPAUUATIONO otn ¢uokn
Me tn Bonbslwa Twv BnKoypappdtwy Tou oxnuatoc 50 eAéyyovrtal ypadilkd ot
KOTOVOUEC TOU OUVOAOU TwV 0pBwV amaVICEWY OTOV ETMLOTNUOVLKO EYYPAUUATIOUO VLA TLG
SlapopeTikeg KateuBUvoelg omoudwv oto AUKELO Kal cuyKplvovtal Katapxnv ot dtapeoot
yla TG Stadopetikég emdooelc. Eival epdavng n LeyaAUTEPN CUYKEVTPWON TWV amodoitwy
™¢ Oetikng koatevBuvong oe uYPnNAOTEPEG TIUEC OpBWV QMAVINOEWV ETLOTNHOVIKOU
EYYPAUUATIONOU, Kot N uPnAdtepn TR TNG SLOHECOU TNG KOTAVOUNG OE OXEON HE TG
SLOMECOUC TWV KATAVOUWYV TIou avadépovtal oTig AAeg SUo KateuBUVoeLS. ITn BewpnTiki
KOl TNV TeEXVOAOYLKN KatevBuvon n SLaoTopd Twv amavinoswy eival HeyaAUTEPN, Kal oL

Slapeool Bplokovtal MePLTou OTLG LOLEC TLUEC.
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IxApna 50: Katavopég Twv opbwv amavtroEwV OTOV EMLOTNUOVIKO EYYPAULATIONO yLa KAOe

kateVBuvon ormoudwv
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1o Saypappa tou oxnuarog 51 mou avadépetal otn GUOLKA TapaTnpEiTaL N
avénon tng dLaoTopdc 0To CUVOAO TWV 0POBWV ATIAVIACEWV yla Tn BeTIkh KatevBuvon evw
N SLAUECOC TNG OUYKEKPLUEVNC KaTavoung e€akoAouBel va Bploketal oe HeyaAUTEPN TLUN
oo TIC AVTIOTOLXEG SLAUEOOUC yLa TIG GAAEG SU0 KOTEUBUVOELG TTOU €XOUV TTOPATIANOLEG

TLMEG.
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Ixnpa 51: Katavopeg twv opbwv amavtoewv Gpuaotkng yla kabe katevBuvon ornoudwv

Me tnv TeXVIKA ¢ avaluong Stakbavong Katd Eva mopdyovta (one way ANOVA)
TIPOKUTITEL O Tivakag 2 (O0nwg ¢ailvetal oTo MaApApPTnUa) otov omoio daivetal OTL
eudavilovial oTatloTKA oNUAVTIKEG Sladopég PETOEY TwWV OPMASWY TIOU TTPOKUTITOUV Ao
TLG TPELG SLAPOPETIKEG KATELOUVOELG omoudwV yla TIG OpBEC AMAVTINOELS OTIC EPWTNOELS
TIou adopoUV TOV ETILOTNHUOVIKO EYYPAUUATIONO KABWE KAl 0TI EPWTNAOELS TTou adopouV Tn
duowkn, adol F(2,576)=54,49 pe p<0,001 yla to cUVOAO TwWV O0PBWV AMAVINCEWY OTOV
ETULOTNUOVLKO EYYPOUUATIONO Kal F(2,576)=70,99 pe p<0,001 yia TI¢ 0pBEC amavinoeLg otn
duown.
Aoyw NG amoppwpng tng umobeong tng Lootntag twv SlacTopwv oTo TEOT Levene
Sie€ayovtal ot éAeyxol tou Welch kat twv Brown — Forsythe oL omolol deiyvouv otatioTika
onuavtiky Stagdopd otoug péooug adol p<.001 ywa kaBe mepimtwon, (mivakoag 3 oto
TapApTNHA).
H anéppun tng umobeong yLa TNV KAvoviKOTnTa Twv KataAoinwv odnyel otn xprion Tou Un

nopapetpikoy  teot Kruskal-Wallis, cOpdpwva pe to amoteAéopato tou omnoiov, x2(2)=

[129]




99,187 yLa TO OUVOAO TwWV 0PBWV ATIAVINCEWV OTOV ETLOTNHOVIKO EYYPUUUATIONO KoL
X%(2)=90,659 yia TG epwTAoEl PUOIKAC Me p-value<0,001 (mivakog 27), MPOKUTTOUV
OTATLOTIKA ONUOVTIKEG SLadPOopPEC OTIC SLOUECOUC TWV KATAVOUWVY TwV opbwv amaviioswy
OTLC EPWTNOELG TTOU adOPOUV TOV ETLOTNOVIKO EYYPOUUATIONO KABWC KoL OTI( EPWTAOELG

dUOLKAG WC TTPOG TIG TPELG KATEUOUVOELG oTtIOUdWV.

Nivakag 27: EAeyxog TwV SLAUECWY TWV 0pBWV ATIAVTCEWY OTOV ETILOTNMOVLKO EYYPUMUATIONO KOl

TN UOLKN ME TO KN TOPAUETPLKO TeoT Kruskal-Wallis

Test StatisticsPc

E.E. Zuvolo | @. ZUvoho
OpBwv Opbwv
Chi-Square 99,187 90,659
df 2 2
Asymp. Sig. ,000 ,000
Monte Carlo Sig. Sig. ,0002 ,0002
99% Confidence Interval Lower Bound ,000 ,000
Upper Bound ,000 ,000

a. Based on 10000 sampled tables with starting seed 2000000.
b. Kruskal Wallis Test

c. Grouping Variable: katevBuvon omoudwv

MNa va dtamiotwOel petafL molwv opadwv Bpilokovtal oL OTATIOTIKWE ONUAVTLIKEG SladopEg
Sie€ayovtatl moMamAol €leyxol petall twv leuywv. Eddoov yivovtal Tpewg empépoug
ouykploelg n 610pBwon Bonferoni kaBopilel To eninedo OTATIOTIKAG CNUAVIIKOTNTOG O€
0,05/3=0,017.

ITOV TAPAKATW TtiVOKa 28 TapaBETOVTOL CUYKEVTPWTLKA TO ATOTEAECHOTA TWV TTOAAATIAWY
eAéyxwv Mann-Whitney U yia tn oUyKpLon TwV opadwv kata {evyn.

Nivakag 28: Itolxeia twv eAéyxwv Mann-Whitney U yia tn cUyKpLon Twv opadwy Katd evyn

Amnodoltot Katnyopia Z p-value | Awadopd
E£PWTNOEWV
OeTIkAC-TEXVOAOYLKNG E.E. -9,6 0,000 JTAT. ONUOVTIKN
Quokn -8,2 0,000 JTAT. ONUOVTIKN
OeTIKNC-OeWPNTIKAG E.E. -7,7 0,000 JTAT. INUOVTLKA
Quokn -8,5 0,000 JTAT. INUAVTLKA
Texvoloylknc-Oewpntikng | E. E. -0,7 0,48 Tuxaia AtakOpovon
Quokn -0,7 0,46 Tuxaia AtakOpavon
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Ta amoteAéopata tou post hoc eAéyxou Mann-Whitney U yla tTn ocUykpLon Twv opadwv
katd levyn €6sl€av OtL oL eviAlkol amodoltol ¢ Betikn¢ katevBuvong omoudwv OTO
AUKelo onueiwoav tov LPnNAOTEPO PECO OPO KATOTAEEWV OTIC OPBEG AMAVINOELS TWV
EPWTNOEWV EMIOTNHOVIKOU EYYPOUUATIONOU Kal GUCLKAC O 0XECN UE TOUC amOdpOoLTOUC TWV
aAMwv SUo kateuBuvoewy, pe TN Sladopd va lval OTATIOTIKA onUAvTLKh. AvtiBeta 6oov
adopd OTOUG HECOUG OpouG TwV O0pBwv amaAvVINCoEwV METAEU TwV amopolTwV TNG

BewpNTLKAG KaL TNG TEXVOAOYIKNC KateuBuvong epdaviletat tuxaia dStakvpavon.

4.7 EmiSoon 6ToV eMOTNUOVIKO EYYPAUUATIOUO KAL TT) QUOLKT]) UE

TAPAYOVTA SLAPOPOTIOINGNG TO EMAYYEAUX TWV CUUUETEXOVTWV.
ITN OUVEXELA EAEYXETAL N LOOTNTA TWV PECWV YL TIC TIOCOTIKEG LETOPANTEG GUVOAO

Twv opbwv OMOVTINOEWV OTOV EMLOTNHUOVIKO EYYPOUUATIONO KAl OUVOAO Twv opBwv
amaVTNoEWV 0Tn $UOLKN, £xovTag oav mapdayovta Sltadopomoinong To EmAyyeAUa.

ApxIKA He TN BonBela TwV BNKOYPAUUATWY EAEYXOUE YPADIKA TTWG KATAVEUETOL TO CUVOAO
TWV 0pBWV ATAVINCEWY OTOV ETMLOTNHUOVIKO EYYPAUUOTIOUO KOl TN GUOCLKN UE TIapAyovTa
Slagpopormnoinong To emayyeAla. ITo SLAYPAUHO TOU OXNUOTOG 52 TTou adopd TNV KATOVOUNA
TWV 0pBWV AMOVINOEWV OTOV ETILOTNHOVIKO EYYPOUUATIONO ONUELWVOUUE TN HEYAAN
OUYKEVIPWON TNG KOTOVOWNG OTOUC KaBnyntég OeTKWV emotTnUwY o€ UPNAEG TLUEG
anodoonG. H SLAPECOG TNG KATOVOUNG TwV 0pBwV QmMOVINCEWV OTI EPWTINOEL TIOU
adopolV TOV EMIOTNMOVIKO EYYPOAUUATIONO YLO TOUG EKMALSEUTIKOUC TWV BETIKWV
ETUOTNUWV BplokeTal og uPNAOTEPN TLUN OE OXEON HE TG SLAPETOUC TWV AAAWY KOTAVOUWV.
AkoAouBoUv oL Sldpecol ylo TouG UTIOAOUTOUG €eKTaldeuTIkoUG Tou Pplokovtal o€
TIAPATIANCLEG TLUECG, KO Alyo TTOPOKATW OAEC OL UTIOAOUEG Katnyopieg. OL KOATAVOUEG TIOU
avadpEpovtal otoug OSnUOoloug UTAAANAOUG, OTOUG LOLWTIKOUG UTAAANAOUG, TOUuG
€AeUOEPOUG  EMOYYEAUOTIEG KOL TOUG QAVEPYOUG xapaktnpilovtal amo HUKPOTEPN
OUYKEVTPWON Kal TOAU XaMNAOTEPEG €AAXLOTEC TIUEG O OUYKPLON HE QUTEG TWV
ekmoudevtikwy. Ta MepPLooOTEpA MapATUTIA onueia eudavilovtal otnv Katavoun Twv
EKTIOULSEVTIKWY BEWPNTLKWY ETILOTNUWYV EVTIOTI{OVTOL OUWG OE AMOOTACH UIKPOTEPN AT TO

TPUTAAOLO TOU eVOOTETOPTNLOPLAKOU EUPOUG.
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IxAua 52: Kotavouéc opbwv amaviioewv OTOV EMLOTNHOVLKO EYYPOUUUATIONO HE Tapdyovia
Sladopomnoinong to emdyyeiua

Y10 Sdlaypappo tou oxnpatog 53 mou adopd TNV KATavour Twv opbwv amavtroewv
OTI €pWTNOELC PUOLKAC eudavig elval n avfénon Tou gUPOUC TWV KOATAVOUWV TIOU
avadépovtal oTig opadec pe TG uPpnAotepeg anodooel. H KALAKWON TwV SLapEcwy yLa
TLG KOTAVOUEG TwV 0pBwv amavtiosewv 1ou adopolV TN GuoLKA €lval MOpOUOLd PE AUTH
TIOU TIOPOTNPIOOUE OTI EPWTINCELG TTOU adopoUoAV TOV ETLOTNMOVLKO EYYPAUUATIOUO.
Eudavng eival n Stevpuvon tng amokAong HETafl Twv SLOUECWV TWV KATAVOUWV TIOU
adopolv TOUG EeKMALSEVUTIKOUG BETIKWV EMOTNUWY KAl TWV UTIOAOLTWY KOTNYOPLWV.
Mapatnpeital emiong TOUTION TWV EAAXIOTWV TWHWV OTI KOTAVOUEG HETAEU TwV
EKTIALSEVTIKWY, TIANV QUTWV TWV BETIKWV EMOTNUWY, KABWG Kol PETAy Twv dnuociwv

UTTOAANAWY, TWV IBLWTIKWV UTTAAAAAWY, TwV EAEVBEPWV EMAYYEALATLWV KAL TWV AVEPYWV.
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IxAua 53: Kotavopéc opbwv amavtioswv otn ¢uolky He mopayovta Siadopomnoinong to
EMAYYEAUQ

Jtov Tivaka 29 mou akoAouBel mapakdtw daivovtal ol pHEool Opol Twv opBwv

QITOVTOEWV OTLG EPWTHOELG TIOU adOopoUV TOV ETLOTNHOVLKO EYYPAUHUATIONO KOBwWG Kol o€

QUTEG Ttou adpopouv TN GUOLKA yLa KABe emayyeApa.
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Nivakag 29: Méool 6pol otov Emotnuoviko Eyypappoatiopd kat tn Quoikn os kaBe emayyeApa

EmdyysApa NAnBGog MéooL Opot otov Emwotnuoviko | Méool OpoL otn
Tuppetexoviwv | Eyypappotiopno Duown

Exrtatdevtikoi B/Sutac | 50 11,06 10,00

OETIKWV ENMLOTNUWV

Exrtatdevutikoi B/Suiac | 54 9,33 6,35

OswpnTikwv

ENMOTNUWV

Exrt. B/Suiac dAAwv | 120 9,69 6,57

elbikotnTWV

Exrtatdevtikoi A/Suag | 29 9,76 5,76

Anuodotot untcAAnAot 143 8,18 5,33

18wwtikoi urta@AAnAot 131 7,30 5,27

EAcudepot 126 7,40 5,47

enayyeAuaries

Avepyol 259 7,31 5,10

MNapakdtw Sivovtatl Ta SlaypAppaTo TWV HECWVY OPWV TIOU aPopPOoUV TLE ATTAVTIOELG
TWV EPWTNOEWV EMIOTNUOVIKOU  EYYPOUMATIONOU KOl  GUOIKNC HE  Topdyovta
Sladopormnoinong To emayyeApa.
310 Slaypappa HECWV OpwV TOU OXAMOTOG 54 mou adopd TG AMAVINOELS oTa BEpata
ETUOTNUOVIKOU EyypapUATIOpol Eexwpilel n uPnAdtepn T TOU PECOU OTL( OPOEG
OTAVINOEL, TWV EKMALSEVUTIKWY BeTikwv emotnuUwy. OL PECOL TWV  EKTTALSEUTIKWV
SeutepofaduLag Twv GAAWVY KAASWV Kal TwV EKMALSEVTIKWVY TpwToBadulag Bpiokovral oe
TIAPATANCLEG TLUEC. TEAOG O LECOC OPOC OTLG QUMAVINOELS TWV SnUooiwv VTTAAANAwVY gival
uPNAOTEPOC A6 AUTOUG TWV LOLWTIKWVY UTTOAANAWY TWV EAEVBEPWV EMAYYEALATLWV KOL TWV

avépywv mou dev mapouotdalovy onuavtiki Stadopomoinon HeTagy Toug.
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IxAna 54: ALGypappo TwV PECWYV OTOV ETILOTNOVLKO EYYPOUUATIOUO O OXECN HE TO EMAYYEAUA

Y10 Slaypoppa Twv HECWV TIoUu avadEPeTal ot opBEG amavtnoel otn GUOLKN

(oxquo 55) n umepoxn TwV EeKMALSEUTIKWY OETIKWV ETOTNUWY YIvVETAL HeyoAUTEPN.

AkolouBouv ot

HEoOL Opol Twv eKkmMaldeuTikwy OeuTtepPoPABULAC TWV  UTIOAOLTTWY

ELOIKOTATWY KAl aKOUN XaunAotepa Bplokovtal autol Twv eKMALSEUTIKWY TTpwToRaduLag

miou &€ paivetal va StapEpouv amo Toug LECOUC TWV UTIOAOUTWY EMAYYEAUATWV.
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IxAKa 55: Aldypappo Twy PECWV oTn PUOLKI O OXEON HE TO EMAYYEALA

2T ouVEXELla eVTOT{OVTAL Ol OTATIOTIKA CNUAVTIKEC Sladopeg PETOED TWV HECWV
0pwV TWV Sladopwv EMAYYEAUATIKWY OLAdWY. ME TNV TEXVLKI TNG avaAuonc SlakUpovong
Katd €va mopayovta (one way ANOVA) mpokUTITEL 0 TtapaKATw Tivakag 30. Metatl twv
opadwv mou dnuoupyndnkav and TG Sladopeg EMayyEAUATIKEG KATNYOPLEG EpdavioTnKav
OTATIOTIKWG ONUAVTIKEG SladopéC wG MPOG To CUVOAO Twv 0opBwv AMAVINCEWV OTLG
EPWTNOELG TTOU 0POPOUV TOV ETMLOTNMOVLKO EYYPAUUATIONO TOoug adou F(7,904)=54,29 ue
p<0,001. Amo tov (6lo mivaka €xoupe emiong F(7,904)=54,24 pe p<0,001 , omdte oTLg
opadeg mMou TPOKUTTOUV amd TG OLAPOopPeg eMAYYEAUATIKEG KOTNYOPLEG CUVOVTOUUE
OTATIOTIKWG ONUOVTIKEG SladopEC WG TPOC TO CUVOAO TWV 0pBWV AMAVINCEWV YLO TLG

EPWTNOELG TTOU adopoUlV TNV GUaCLK.
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Nivakag 30: EAsyXoG OTATIOTIKA onuavtikwv Sltadopwv oOToUu¢ UECOUG YyLo TG OLadopeg

ETIOYYEALLATIKEG KATNYOPLEC

ANOVA
Sum of Squares df Mean Square F Sig.
E.E. ZUvolo Opbwv Between Groups 1208,983 7 172,712 54,294 ,000
Within Groups 2875,645 904 3,181
Total 4084,627 911
@. ZUvoho Opbwv Between Groups 1176,669 7 168,096 54,242 ,000
Within Groups 2801,514 904 3,099
Total 3978,183 911

Aoyw NG amoppuPng NG umobeong tng LwotnTag Twv dlaomopwv SLEEAYOUUE KAl TOUC
eAéyxou¢ Ttou Welch kat twv Brown — Forsythe. Ta emninmeda oTATIOTIKAG CNUAVILKOTNTOG
Kall ylot Toug SUo Tapamndvw eAEyxoug sival p<.05 omoTe MPOKUTTEL OTATIOTIKA ONUOVTLKN
Sladopa otoug pEooug (mivakag 4 oto moapatTnua)

H anoppun tng umobeong yLo TNV KAVOVIKOTNTO TWV KataAoimwy odnyel otn Xpron Tou pn
nopapeTpikoy  teot Kruskal-Wallis, cOpdpwva pe to amoteAéopato tou ormoiov, x%(7)=
277,147 yla To CUVOAO TWV OPBWV ATMAVINCEWV OTOV ETLOTNUOVIKO EYYPOUUUATIONO Kot
X2(7)=165,048 yia 11§ epwTAOELS PUOIKAG pe p-value<0,001 (mivakag 5 oto mapdptnua),
T(POKUTITOUV OTATIOTLKA ONUOVTLKEG SLaPOPEG OTIG SLAUECOUG TWV KATAVOUWY TwV opbwv
QTAVTNOEWV OTLG EPWTNOELG TTIOU adOPOUV TOV ETLOTNULOVIKO EYYPOUMATIONO KOBWE KAl OTLG
EPWTNOELG GUOLKAG e TtapayovTta dtadopomoinong To EmAayyeAud .

MNa va dtamiotwOel petafh mMolwv opadwv BPLoKovTaL OL OTATIOTIKWE CNUAVTLIKEG SLadopEg
Sle€ayovtat moAAamAol éAeyxol peTaty Twv evywv. Eddoov yivovtal eikooL oxXTw EMPEPOUG
ouykploelg n 616pBwon Bonferoni kaBopilel To eninedo OTATIOTIKAG CNUAVILKOTNTOG O€
0,05/28=0,0018.

IToV TopakAtw Tivaka 31, TopaBETovial  CUYKEVIPWTLKA TO QMOTEAECUATA TWV

oA amAwv eAéyxwv Mann-Whitney U yla tn oUykplon twv opadwy katd Levyn.
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Nivakag 31: Jtolxeia twv eAéyxwv Mann-Whitney U yia tn oUykplon Twv opddwv katd {evyn

Ouadeg Katnyopia Z p-value | Aradopa
EPWTNACEWV
Ekm. OBetkwv emotnuwv — | E.E. -6,1 p<.000 | ItaT. ONUAVTLKA
OewWPNTIKWV EMLOT. Duotkn -6,9 p<.000 | ITAT. CNUAVTLIKNA
Ekm. Oetikwv emot. — Aourol | E. E. -6,0 p<.000 | ZITaT. ZNUOVTIKA
EKTIL. Quotkn -7,4 p<.000 | ZTtaT. INUOVTLKA
Ekn. Oetikwv emot. — Exm. | E.E. -4,4 | p<.000 | ZTOT. ZNUAVTLKA
A/Buioag Quoikn -6,2 p<.000 | ItaT. ZNMOVTIKN
Exmt. OgTikwy emiot. —A.Y. E.E. -8,9 | p<.000 | ZtaT. ZnUAVTLKA
Quokn -9,2 p<.000 | ItaT. ZNUOVTIKN
Exkm. Oetikwv emiot. — LY. E.E. -9,5 p<.000 | ITaT. ZNUOVTIKN
Quotkn -9,1 p<.000 | ITaT. ONUAVTLIKA
Ekm. Oetikwv emuot. — EAeub. | E. E. -9,3 p<.000 | ITAT. ZNUOVTIKN
Emayy. Quokn -8,9 p<.000 | ITAT. ZNUOVTIKN
EkTt. @€TIkWV €mLoT. — Avepyol E.E. -10,4 | p<.000 2TAT. INUAVTLKA
Quotkn -9,9 p<.000 | ITAT. ZNUOVTIKN
Ekm. Bewpntikwv emio.— Aourtot | E. E. -1,6 p=.104 | Tuyxaia Stakupaveon
EKTT. Quokn -0,5 p=.617 | Tuxaio dtakbuavon
Ekm. Bewpntikwv emo.— ekm. | E. E. -1,4 | p=.149 | Tuxaio SlokUpavon
A/Buiag Quotkn -1,3 p=.178 | Tuxaila dakbuavon
Ekmt. Bewpntikwy emot.— A.Y E.E. -3,9 p<.000 | ITAT. TNUOVTIKN
Quokn -3,8 p<.000 | ITAT. ZNUOVTIKN
Ekmt. Bewpntikwv emot.— LY. E.E. -6,1 p<.000 | ITAT. TNUOVTIKN
Quokn -4,1 p<.000 | ITAT. TNUOVTIKN
Ekmt. Bewpntikwv emiot.— eAeub. | E. E. -6,0 p<.000 | ITAT. TNUOVTIKN
Emayy. Quotkn -3,5 p<.000 | ITAT. TNUOVTIKNA
Ekr. Bewpntikwv  emot.— | E. E. -6,9 p<.000 | ZTAT. TNUOVTIKN
avepyol Quokn -5,2 p<.000 | ZTAT. INUOVTIKN
Nourot ekr.- Ekm. A/BuLog E.E. -0,2 p=.817 | Tuyxaia Stakvpaveon
Quokn -1,7 p=.082 | Tuxaia diakbuavon
Nourot ekr.- A.Y. E.E. -6,7 p<.000 | ITaT. TNUOVTIKN
Quotkn -5,0 p<.000 | ITaT. TNUOVTIKN
Nourot ek.-L.Y. E.E. -9,0 p<.000 | ZTaT. INUOVTIKN
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Quoikn -5,1 p<.000 | ZtaT. ZNUOVTIKN
Aournot eKrt. E.E. -8,8 p<.000 | ZtaT. ZNMOVTIKN
-eAevb. emayy. Quoikn -4,4 | p<.000 | ItaT.ZNMOVTLKA
Nourol ekm.-Avepyol E.E. -10,6 | p<.000 | ZtaAT. ZNMOVTLKA
Quoikn -6,7 p<.000 | ITaT. ZNUOVTLKA
Exr. A/Buioc-A.Y. E.E. -4,2 p<.000 | ItaT. ZNMOVTIKN
Quokn -1,4 p=.164 | Tuxaia Stakopovon
Exm. A/Ouiac-l.Y. E.E. -5,7 | p<.000 | ZtaT. ZnUAVTLKA
Quoki -1,7 p=.094 | Tuxaia dtakupavon
Exrt. A/Ouioc-EA. emayyeAportieg | E. E. -5,6 p<.000 | ItaT. ZNUOVTIKN
Quokn -1,2 p=.223 | Tuxaia dtakupavon
Exmt. A/Buiag-Avepyol E.E. -6,2 p<.000 | ITaT. ZNUOVTIKN
Quotkn -2,4 | p=.019 | Tuxaio StakOpaveon
AY. - LY. E.E. -3,7 p<.000 2TAT. INUOVTLKA
Quokn -0,3 p=.774 | Tuxaia Stakupaveon
A.Y. — EA. emayyeA. E.E. -3,3 p=.001 2TAT. ZNUOVTLKA
Quotkn -0,5 p=.604 | Tuxaio dtakVuavon
A.Y. - Avepyol E.E. -4,3 p<.000 | ITAT. ZNUOVTIKN
Quotkn -1,4 | p=.163 | Tuxaia StakOpavon
I.Y. — EA. emayyeA. E.E. -0,4 | p=.670 | Tuxala dtakupavon
Quotkn -0,9 p=.370 | Tuxaia dtakbuavon
Y. - Avepyol E.E. -0,1 p=.898 | Tuyaia Stakupavon
Quotkn -0,9 p=.343 | Tuxaia dtakbuavon
EAeuB. emayyeAl. - Avepyol E.E. -0,3 p=.748 | Tuxaia Stakvpaveon
Quotkn -2,0 p=.044 | Tuxala dtakbpavon

Ta amnoteAéopata tou post hoc eAéyxou Mann-Whitney U ylwa tn oUyKpLon TwV OpAdwvV
Katd {euyn €6€lav OTATIOTIKA onuavtikn dtadopd oTig SLaPECOUC TWV KATOVOUWY TWV
opBwv amavioewv TOoU adopouVv TOV ETUOTNHUOVIKO EYYPAUUATIONO HETAEL Twv
EKTTOULSEVTIKWVY BETIKWYV EMLOTNUWVY TIoU edavilouv Tov uPnAOTEPO HECO OPO KATATAEEWV
Kol OAwV TwV uTtoAotmwy (p<.000). OL SLApECOL TWV KATOVOUWY TwV 0pOwV amaviioewyv
TWV UnoAoumwv ekmaldeutikwy Seutepofaduiag kat mpwtoPaduiag ekmaidevong Oev

TIAPOUGCLAIOUV OTATLOTIKWG oNUAVTIKA Sdtadopd peTafy Toug eival opuwe upnAdtepol Kat
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Slad€pouv oNUOVTLIKA amd aUToUG TwV UTIOAOLITWY emayyeApATwy. Ot dnudaotol umtdAAnAol
eudavilouvv tov apéow uPnAoOTEPO PECO OPO KOATOTAEEWV TIOU SladEPEL ONUAVIIKA Ao
TOV QVTLOTOLYO TWV LOLWTIKWY UTTAAANAWY, TWV AVEPYWV Kal TwV EAEUOEPWV EMAYYEALOTLWV.
T€AoG oL SLapeool yla Toug eAeUBEPOUG EMAYYEAUATIEC, TOUC LOLWTIKOUC UTIAAANAOUC KOl yLa
TOUG Avepyoug dev Slad€Pouv OTATIOTIKA LETAED TOUC.

ITIC EPWTNOELG TNG GUOLKAG TIPOKUTITOUV OTATLOTIKA ONUAVTIKEG SladopEC oTIG SLapETOUG
TWV KOTOVOUWV TWV 0pBwv amavtoewVv PETofl TwV EKTTALSEUTIKWY DETIKWV EMIOTNUWV
mou epdavilouv tov uPNASTEPO LECO OPO KATATAEEWV KAL TWV UTTOAOITTWV ETAYYEALATIKWV
opadwv adol n T ™ p-value eivar p<.000. Ou Stadopéc ot SLAPECOUG TWV
ekmodeutikwy deutepofabuiag ekmaideuong AANwWV 8LKOTATWY HETAEY TOUG AAAQ KO UE
TIC OVTIOTOLXEG TWV EKTTALSEVTIKWY TNG TpwTtoBaduiog mapouaotalouv tuxaia Stakupavon,
SLad€POUV OUWC CNUAVTIKA OO QUTEC TwV UTIOAOLMWY emayyeApatwy. Ot Stdpeocol Twv
EKTIOULSEVUTIKWV TNG TMPWTORAOULAG KOl TwV UTTOAOMWV EMayyeEAUATWY dev mapouatalouv
OTATLOTIKA ONUAVTIKEG SLPOPEC 0 KAVEVO OO TA LETAEY TOUG ETLUEPOUC LY.

H ouunepidpopa tou deiypatog otic SUo SLadOPETIKEC KATNYOPLEC EPWTNOEWV (EPWTNOELG
ETILOTNHOVLKOU EYYPOUMATIONOU KOl EPWTNOELS PUOLKNG) Ttapouatalel TOAEG opoLoTNTEC. H
KALLOKWON TwV HECWV OTIC OPOEC QMAVINOEL TWV EPWTNOEWV EMLOTNOVIKOU
EVYYPOAUUATIONOU KABWC Kol OTIC OpOEC AMAVINOEIC TWV EPWTNOEWV PUOLKAC ylot TIG

Sladopeg enmayyeALaTIKEG opadeg epdavileTal aviiotolyn.
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4.8 Emotnuoviko¢ eyypauuationos Twy TOALTWV KaL ETiSoon oTn
QPUOIKT) UE TIAPAYOVTA SLAPOPOTIOINGNC TOV YAPAKTNPLOUO THC
OXOALKI ¢ ETT(600T]C.

ITN OUVEXELO EAEYXETAL N LOOTNTA TWV MECWV YLA TILC TTOOOTIKEG METAPANTEG: Q)
OUVOAO TwV 0pBwvV AMAVINCEWV OTOV ETLOTNHOVIKO EYYPAUUOTIONO Kal B) cluvolo Ttwv
opBwv amavtioewv otn ¢uokn, €xoviag oav Tmoapdayovia Sladopomoinong Tov
XOPAKTNPLOUO TNG OXOALKN G emidoong mou SAwGCE 0 KaBEvag amod TOUG OUUUETEXOVTEG.

ITOV MapaKATW Tivaka 32 ¢paivovral oL LECOL OPOL TwV 0POWV ATAVTCEWV OTLG EPWTIOELG
TIou avapEPOVTAL OTOV ETLOTNHUOVIKO EYYPOUUUATIONO KOOWE KOl OTIG EPWTNAOEL GUCLKAC,

yla kaBe oxoAwkn enidoon.

Nivakag 32: MéoolL 6pol 0pBwv AMAVINCEWV OTOV ETILOTNLOVLKO EYYPAUUOTIOMO KAl TN GUOLKN OE

KABe oxoAikr emidoon

AplOuog Xapaktnplopog | Méoog 6pog opBwv anavinoswv
OCUMUETEXOVIWV | OXOALKNG ETILOTNHOVIKOG duowkn
enidoong EYYPOUHOATIONOG

24 Kakoc 6,04 4,50

200 MéETpLog 7,33 5,12

346 Kahog 8,11 5,51

242 MoAU KOAOG 8,64 6,27

99 ApLoTtog 9,48 7,02

OL péool 6pol Twv opbwv amavinoewVv Kal ot SUo KATNYOPLEG EpwTNOEwWY audvovtal
KaBw¢ aufavetal n oxXoALkr €midoon TwV CUUMETEXOVIWVY. To EUPOC TNG ATIOKALONG UETOED
TOU MEYLOTOU MECOU TIOU QVILOTOLXEL OTOUC APLOTOUC KAl TOU €AAXLOTOU TIOU QVTILOTOLXEL
OTOUG KaKOUG €lval Kal ot SUo TePUTTWOEL] (OpBEC QAMAVINOELS OTOV EMLOTNUOVIKO
EYYPAUUATIONO — 0pBEC amavtoelg otn ¢uatkr) avaioyo (min E.E./min Fys=max E.E. / max
Fys= variance E.E./ variance Fys nj 6,04/4,5=9,48/7,02=3,44/2,52).

Zta Slaypdppata Twv oxnuatwy 56 kat 57 daivovtal ot Stadopég Twv HECWY OpwV TWV
0pBwWV amavtNoewV OTLG EPWTNAOELS TNG GUOCLKAG KOL TOU ETILOTNLOVIKOU EYYPOLUATIONOU OF

OXE0N UE TO XAPAKTNPLOKO TNEG OXOALKAG EMIS00NE TWV CUUUETEXOVTWV
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IxAMa 56: Aldypappo Twy PECWY TwV 0pBwv IXAKa 57: Aldypappa TwV HECWV TWV opBwv
QMAVTAOEWVY 0Tn GUGCLKNA QTTAVT OEWV OTOV ETILOTNLLOVLKO
O€ OX€0N L& TN oXoALKN enidoon. EYYPOUUATIONO Ot OYEOn ME TN OXOAWKN

enidoon

Me tn BonBela Twv BNKOYPAUUATWY TOU OXAMOTOG 58 mapatnpeltal N KOUTovoun
TOU OUVOAOU TwV 0pBWV QMAVINCEWV OTOV EMLOTNHOVIKO EYYPAUUATIONO OTLG TIEVTE
BaBuideg oxoAkng emidoong kal ylvetal katapxnv CUYKPLON OTL( OSLOUECOUG YLOL TLG
Sladopetikeg emibooelg. Epdavng elvat n av€non tng TG TwV SLAUECWY TWV KATAVOUWV
Twv opbwv QMAVINOEWV OT{ EPWTINOEL EMOTNUOVIKOU EYYPAUUATIONOU  KaBwG
BeAtlwvetal n oxoAwkn emidoon twv moAlttwv. H Siaomopd eival peydAn oe OAeG TIC
KOTAVOMEG. 2TOUC METPLOUC WG TPOG T OXOAKN emidoon pabntéc mopoatnpeital n

pHeyaAutepn Slaomopd.
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IxAua 58:Katavopun Twv opbwv amavtnoEwV OTOV EMLOTNHOVLKO EYYPOUMATIONO CE OXEON ME TN
OXOALKN emidoon

Me tn BonBela Twv BnKoypappATwyY Tou oxnuatoc 59 Siepeuvatal ypadikd n
KOTAVOLLI) TOU GUVOAOU TwV opBwv amavtoewv otn ¢puoLkn otic Evte Babuidec oxOAKNC
EMI600NC KOl CUYKPIVOUUE KATOPXNV TIG Slopéooug yia TG Stadopetikeg emibooelg. H
HEYaAUTEPN SLOOTIOPA TIAPATNPELTAL OTIG OMOVTIOELG TWV TIOALTWV HE TIOAU KaAr aAAd Kot
HE aApLotn oOXoAkn emidoon. OL aplotol MoONTEC TwV OewpnTKWV  EMOTNUWV
amopakpuvenkav anod tn puotkn Adyw tng LWolopopdiag Tou eKMALEEUTIKOU CUOTHATOG Kal
TOU TPOTIOU ELCAYWYNG 0TV TpLtofabuta eknaidevon. Epdavng eival n eAaylotonoinon tng
SL0popag TwV SLOUECWVY OTOUG XAPAKTNPLOUOUG HETPLOG Kol KAAOG, EVW OTOUC UTIOAOLITOUG
napatnpeital avénon NG TLAG TwV SLOUECWVY TWV KATAVOUWYV TwV opbwv amavtioswyv

KaBw¢ BeATlwveTal n oxoAlkn emnidoon.
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IxAna 59: Katavour twv opbwv anaviioewv ot GUGCLKH O OXEON LLE T OXOALKN eMidoon

Me tnv TeEXVIKN TNG availuoncg Sdtokvpavong Katd éva mapdyovia (one way
ANOVA), spudavilovtal oTATIOTIKA ONUAVTIKES SlapopEéC 0TOUC HECOUG OPOUC TWV
0pBWV AMAVTINOEWV OTLC EPWTHOELG TTOU 0lPOPOUV TOV ETILOTNLOVLKO EYYPOUUATIONO
KaBwg Kol oTIC EpWTNOELS TTou adopouV TN GUGCLKH yLa TIG OPASEC TTOU TPOKUTITOUV
and T¢ Slwadopetikég  Katnyopleg OXOAKNG emiboong adol  MPOKUTITEL
F(4,906)=29,87 pe p<0,001 ywax 1O OUVOAO TWV OPBWV QMAVINCEWV OTOV
ETUOTNUOVIKO eyypappatiopd kat  F(4,906)=22,65 pe p=0,000 yia TG 0pBEG

amnavtnoelg otn ¢uaotkn, (mivakag 33).
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Nivakag 33: EAeyX0¢ OTATIOTLKA ONUOVTIKWY Sladopwyv OTOUG MECOUG YL TOV ETLOTNEOVLKO

gyypappatiopd Kat tn duotkr ot SLadpopPETIKES KATNYOPLEG OXOALKAG emiboong

ANOVA
Sum of Squares df Mean Square F Sig.
E.E. ZUvolo Opbwv Between Groups 475,925 4 118,981 29,872 ,000
Within Groups 3608,672 906 3,983
Total 4084,597 910
@. 2Uvoho Opbwv Between Groups 360,681 4 90,170 22,649 ,000
Within Groups 3607,049 906 3,981
Total 3967,730 910

To test Levene amoppintel tTnv unoBeon ¢ LOOTNTAG TWV SLOCTIOPWY OTO CUVOAO TwV
opBwv anavtoswyv otn GUoLKN yLa Ta StadopeTika enineda tng oxoAkng enidoong (p<.05).
Aoyw NG amoppudPng tng umoBeong TNG LOOTNTAG TwV SLooTIopWV SLEEAYOUUE KOl TOUG
eAéyxou¢ tou Welch kat twv Brown — Forsythe oL omoiot gixvouv oTATIOTIKA ONUOVTLKA
Sladpopa otoug pEooug adou p<.05 yla KABe mepintwon, (mivakog 6 oto mapaptnua).

Aoyw ™G amoppudng tng umobeong yLo TNV KOWVOVLKOTNTA TwV KoToAolmwy Slevepyeital
€\eyxo¢ TNG lootnTaC Twv OSlapéowv pe to teot Kruskal-Wallis, cUpdwva pe ta
anoteAéopata Tou omnoilou, X*(4)=104,584 vyl T0 cUVOAO TwV OPBWV AMOVIACEWV OTOV
ETULOTNUOVIKO EYYPOUUOTIONO KoL x2(4)=74,892 yLa TIC EpWTAOELS PUOLKAC He p-value <0,001
otnv KaBe nmepimtwon, daivetal va epudavilovtal oTATIOTIKA CNUAVTLIKEG SLapopEG HeTaL
TWV SLAPECWY TWV KATAVOUWV OTLG SLAPOPETIKEG OPASEG IOV SnuLoupyNBNKOY Kol yla TLG

800 katnyopleg anaviioswy, nivakag 34.
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NMivakag 34: EAeyx0o¢ TNG LOOTNTOG TWV SLAPECWV LE TO N MapapeTplkd teot Kruskal-Wallis

Test StatisticsPc

E.E. J0voho | O. JUvoho
OpBwv Opbwv
Chi-Square 104,584 74,892
df 4 4
Asymp. Sig. ,000 ,000
Monte Carlo Sig. Sig. ,0002 ,0002
99% Confidence Interval Lower Bound ,000 ,000
Upper Bound ,000 ,000

a. Based on 10000 sampled tables with starting seed 2000000.
b. Kruskal Wallis Test

c. Grouping Variable: oxoAwkr) eniboon

MNa va dtamiotwBel petafy mowwv opddwyv BPLOKOVTOL Ol OTOTIOTIKWE ONUAVTIKEG SLadopEg
Sie€ayovtatl moAlarmAol €Aeyxol petall twv leuywv. Edooov yivovtol SEka EMIUEPOUG
ouykpioelc n &opbwon Bonferoni kabopilel 1o emimedo OTATIOTIKAC ONUOVILKOTNTAG OE
0,05/10=0,005. Ta amoteAéopata tou post hoc eAéyyou Mann-Whitney U yla t) olykplon
TWV opadwyv Katd (eVyn OTOV ETLOTNOVIKO EYYPOUMATIONO €6€L€av OTL OL EVAALKOL HE TNV
KaAUtepn oxoAwkn emidoon onueiwvav tov uPnAOTEPO HECO OPO KOTOTAEEWV HE TN
Sladopd va eival oTtaTOTIKA onuoavtik). Ocov adopd Toug PECOUC OPOUC OTLS OPBEG
QITAVTNOELG TWV EPWTACEWV TNG PUOLKAG epdaviletal Tuxaia Stakupaven ota {evyn KaKog
— METPLOG, KaL METPLOC — KOAOG. AvtiBeta TPOKUMTOUV OTATLOTIKA ONUOVTLKEG SLadopEg o€
OAa ta uTtoAouna Zevyn HE TOUG EVAALKOUG TIOU OonUelwaoayv TNV KaAUTepn oXoAwKn emnidoon
va epdavifouv Tov uPnAOTEPO HECO OPO KATATAEEWV.

ITOV MAPAKATW Ttivaka 35 MapabEToVTol CUYKEVTPWTLKA TO ATOTEAECHOTA TWV TTOAAATTIAWY

eAéyxwv Mann-Whitney U yia tn oUyKpLon TwV opadwv Kata {evyn.
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Nivakag 35: Ztolxeia twv eAéyxwv Mann-Whitney U yia tn olykplon Twv opdadwy katd {evyn

Ouadeg Katnyopia Z p-value | Awadopa
EPWTACEWV
Kakoc-pETplog E.E. -3,1 0,002 JTOT. CNUOVTLKA
Quoikn -1,9 0,055 Tuyaio AtakUpovon
Kakoc-KaAog E.E. -4,6 0,000 JTOT. ZNUAVTLKN
Quoikn -2,8 0,005 JTOT. ZNUAVTLKN
Kakdg-MN. Kahdg E. E. -5,2 0,000 ZTaT. INUOVTLKA
Quowkn -3,9 0,000 ZTaT. INUOVTLKA
Kakdg-Aplotog E. E. -6,4 0,000 ZTaT. INUOVTLKA
Quowkn -5,3 0,000 ZTAT. ZNUOVTLKA
Métploc-KaAog E.E. -4,2 0,000 2TAT. INUOVTLKA
Quokn -2,2 0,027 Tuxala AtakUpavon
Métploc-M. KaAog | E. E. -6,3 0,000 2TAT. INUOVTLKA
Quokn -5,1 0,000 2TAT. ZNUOVTLKA
Métploc-ApLotog E.E. -8,3 0,000 2TAT. ZNUOVTLKA
Quowkn -7,2 0,000 2TAT. ZNUOVTLKA
KaAog-M. Kahog E.E. -3,1 0.002 2TAT. ZNUOVTLKA
Quokn -3,7 0,000 2TAT. ZNUOVTLKA
KaAog-Aplotog E.E. -6,1 0,000 2TAT. INUOVTLKA
Quokn -6,1 0,000 2TAT. INUAVTLKA
M. KaAoc-Aplotog | E. E. -3,2 0,001 2TAT. ZNUOVTLKA
Quokn -2,9 0,004 2TAT. ZNUOVTLKA
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4.9 EmiSoon oTov emoTNUOVIKO EYYPAUURTIOUO KAL T1) PUOILKT) UE
apayovta Stapopomoinonc v nAikia.
ITn OUVEXELO EAEYXETAL TNV LOOTNTA TWV HECWV YLO TLG TTOOOTIKEG METAPANTEC: a)

Enidoon otov €MIOTNUOVIKO gyypappatiopd kat B) Emidoon otn ¢uoikn, €xovtag ocav
napayovta Stadopomnoinong tnv nAwkia. Anuloupyolvial O€ QUTA TNV TEPUTTWON OXTW
SLaPOPETIKEG NALKLAKEG OUASEC TIOALTWY, yla TG OTIOLEG OL LEoOL OpoL opBwv AmaAVINoEWV

OTOV ETLOTNHUOVIKO EYYPOUUATIONO KoL TN GUOLKN daivovTal TapaKATw otov mivaka 36.

Nivakag 36: MNeplypadlkd OTATIOTIKA HETPA Yl TIG OPBEC ATMOVINGCEL] OTOV EMLOTNLOVLKO

EYYPOUHATIONO KOt TN GUOCLKA yla KAOE nALKLakn opdda

MARBGo¢ Oupadonownpévn | Mécog Turukn ZpaApa oto
HAwia (‘Etn) ‘Opog AnokAon néco 6po

Op¥é¢ otov | 193 21-25(23) 7,32 1,89 0,13
E.E. 82 26-30 (28) 7,60 1,90 0,21

120 31-35 (33) 8,25 1,94 0,18

100 36-40 (38) 8,64 2,03 0,20

155 41-45 (43) 8,72 1,90 0,15

139 46-50 (48) 8,77 2,19 0,18

80 51-55 (53) 8,03 2,44 0,27

29 56-60 (58) 7,55 2,50 0,46
OpY¥é¢ otn | 193 21-25(23) 5,09 1,57 0,11
Quowi 82 26-30 (28) 5,62 1,85 0,20

120 31-35(33) 5,76 1,88 0,17

100 36-40 (38) 6,08 2,07 0,20

155 41-45 (43) 6,06 2,19 0,17

139 46-50 (48) 6,09 2,36 0,20

80 51-55 (53) 5,76 2,21 0,25

29 56-60 (58) 5,97 2,72 0,50

Amoé ta dedopéva tou Tivaka mapatnpeital epudavion Twv VPNAOTEPWY LECWV OPWV OTLG
0pBEC QMOVINOEL TWV EPWTNCEWV ETLOTNUOVLKOU EYYPOUMATIONOU OAAA KOl OTLG
EPWTNOELG PUOLKNAG otnV nAKlak opada Twv 46-50 etwv. OL petafolrég tng eniboong oe

ouvaptnon HE tnv nAwlaki opdada akoAouBouv mapopola dtadopormnoinon kat otig dvo
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Katnyopileg epwtroswv. OL yapnAotepol péool Opol eupdavilovial kat ywa T dvo
Katnyopleg otnv nAkiakn opdada twv 21-25 gtwv. Afloonpeiwtn eival otaBepodtnta mou
SlLakplvel TIG eMISO0ELG OTIC NAKLAKEG opadeg amo 36 wg 50 eTwv Kot ot SUO KATNYOPLES
QAT OEWV.

Ita Staypdppoto Twv oxnuatwy 60 kat 61 daivovtat ol pécot 6pol Twv 0pOwv AmaAvVIHoEWY

oTn GUOLKI KOL TOV ETILOTNOVIKO EYYPAULOTIOUO OE OXEON KE TNV NALKLAKA opada.
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IxAna 60: ALAypappo TWV HECWY OpwWVY IxAMa 61: Aldypappo Twv LECWV OpWV OToV

otn GUOCLKA O OXEON e TNV NALKLAKI opada. ETILOTNUOVLKO EYYPAUUATIONO OF

ox€on Ue TNV NALKLOKA opada

Me tn BonBela Twv BNKOYPAUUATWY TOU OXAMOTOG 62 TAPATNPELTAL N KOTOVOWUN
TOU OUVOAOU TWV O0pBWV QMAVINCEWV OTOV EMLOTNUOVIKO EYYPOAUUATIONO OTIG OXTW
NALKLOKEG OMASEG Kal ylvetal KoatapxnVv oUyKpLon ot SLapECOUC yla TIG SLopOPETLKEC
emudooels. Eudavng eivat n avénuévn Tun Twv SlAPECwWV TWV KATAVOUWYV Twv opbwv
QIOVTNOEWV OTI( EPWTNOELG ETMLOTNUOVIKOU EYYPAUUATIOMOU OTLG NALKiEG amd 36 w¢ 50

ETWV, KABwWC Kat N avénon TN SLacToPAg yLa TG NALKLOKEG OUASEG TAVW arto 46 ETwV.
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E.E. ZuvoAo OpBwv
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IxAua 62: Katavour Twv opBwv amaviioewV OTOV ETILOTNLOVLIKO EYYPOUUATIONO OE GXECN ME TNV

nAkia

Me t BonBela twv ONKOypAUUATWY TOu oXNHotog 63 Slepeuvartal ypadlkd n

KOTOVOLI) TOU GUVOAOU TwV 0pBwv amavtioewv otn GUOLKH OTLG OXTW NALKLOKEC OASEG Kall

OUYKpLlvoupEe Katapxnv T Stapéocoug yla TG Stadopetikég emidooelg. Epdavig sivat n

TaUTIoON TWV SLOpECcWY OTIC NALKLOKEG opadeg amd 36 wg 50 eTwv Kol 56 wg 63 Twv.

INUELWVETAL ETIONG N EUPAVION TTOAAWY TTOPATUTIWY CNELWY TTIOU AVTLOTOLXOUV O UPNAEC

TIHEG 0pBWV AMOVTNOEWV. ATO TIC KOTOVOUEG TWV 0pOWV QMAVTNOEWVY TIPOKUTITEL OTL Ol

vedtepol eviAkol TOAlTeG, otnv nAtklakn opada amd 21 wg 25 €twv, mapouclalouv TN

XouNnAotepn enidoon Kat ot SU0 KATNYOPLEG EPWTHOEWV ATIO OAEC TLG UTIOAOLTTEG NALKLOKEG

opadec.
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IxApa 63: Katavour twv opbwv anaviioswyv otn GUCLKr o€ oxéon Ue TNV NALKia

Me tnv TEXVLKN TNG avaAuong dtakupavong Katd éva rmapayovta (one way ANOVA)
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He TN PonBela Tou TMPOYPAUHUOTOS SPSS, TIPOKUTITEL O TIAPOKATW Ttivakag 37 otov omoio
BAEmoupe ot F(8,892)=10,09 pe p=0,000 yia TO OUVOAO TwWV OPBWV ATIAVINCEWV OTOV
ETLOTNHOVLKO gyypappatiopnd kot F(8,892)=6,67 pe p<0,001 yia Tic opBEC amavtnoelg otn
duokn. Onote oupunepaivoupe OTL epdavilovtal OTOTIOTIKA ONUAVTIKEG SladopES yLa TIG
OUASEC TIOU TIPOKUTITOUV OO TLG SLOPOPETIKEC NALKLOKEG KATNYOPLEC OTOUG LECOUC OPOUG
TwV opOwV AMAVINCEWV 0TI EPWTNOELS TTOU adOPOUV TOV ETILOTNLOVIKO EYYPAUUOTIOUO

KaOwG KaL OTLC EPWTAOELS TToU adopouV T GUCLK).

Nivakag 37: EAeyX0¢ OTATIOTIKA ONUOVTIKWYV Sladopwy OTOUG MECOUC Yl TOV EMLOTNHOVLKO

EYYPAUUOTIONO Kat T dUotLkr| oTLC SLOPOPETIKEC NALKLOKEC OUASEG

ANOVA
Sum of Squares df Mean Square F Sig.
E.E. Z0volo OpBwv Between Groups 335,524 8 41,941 10,092 ,000
Within Groups 3706,836 892 4,156
Total 4042,360 900
@. 2U0voho OpBwv Between Groups 221,185 8 27,648 6,663 ,000
Within Groups 3701,335 892 4,149
Total 3922,519 900

Aoyw TG andppung tng unmdBeong TG LOOTNTAG TWV SlaoTopwy SLeEEAYOULE KOl TOUG
eAéyxoug tou Welch kat twv Brown — Forsythe ol omolol 6eiyvouv OTATIOTIKA GNUAVTLKHA
Sladopad otoug pécoug adou p<.05 (mivakag 7, oTo mapaptnua).

Aoyw TG anodppdng TG UMOBEDONG YLA TNV KOWVOVIKOTNTA TWV KATAAOLTWY

TIPOXWPOUHE OTOV EAEYXO TNG LOOTNTAG TwWV Slapéowv pe to teot Kruskal-Wallis. Zupdpwva
HE Ta amoteAéopota Tou Tivaka 38 ol Sldpecol kot ot SUo Katnyopleg amavinoswyv

dalvetal va Slad£pouv OTATIOTIKWG CNUAVTLKA adoU mpokUMTeL p-value <.05.
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Nivakoag 38: EAsyX0G TNG LOOTNTOG TWV SLAPETWVY E TO PN MOpAEeTPIKO Teot Kruskal-Wallis

Test StatisticsPc

E.E. Zuvolo | @. ZUvoho
OpBwv Opbwv
Chi-Square 66,519 23,970
df 7 7
Asymp. Sig. ,000 ,001
Monte Carlo Sig. Sig. ,0002 ,0012
99% Confidence Interval Lower Bound ,000 ,000
Upper Bound ,000 ,002

a. Based on 10000 sampled tables with starting seed 2000000.
b. Kruskal Wallis Test

c. Grouping Variable: opadomnoinpévn nAkia

MNna va dtamiotwBel petafl molwv opadwyv BPLOKOVTOL Ol OTOTIOTIKWE ONUAVTIKEG SLoPOPEC
Sie€ayovtat moAarmAol Eleyyol HeTall Twv (euywv. EpOoov yivovtal (Kool oXTw EMIUEPOUC
ouykpioelc n &opbwaon Bonferoni kabopilel To €mMiMedo OTATIOTIKNAG ONUAVIIKOTNTOC OF
0,05/28=0,0018. Ta amoteAéopata tou post hoc eAéyxou Mann-Whitney U yla tn oUykplon
TWV OpASWV Kotd {gVYN OTOV EMLOTNUOVIKO EYYPOUUATIONO €6ELEQV OTUTIOTIKA ONLOVTLKEG
SL0popeG PETALY TWV SLOUECWVY TWV KATAVOUWY TWV VEOTEPWY NALKLAKWY Oopadwv 21-25
Kal 26-30 eTwv Kol Twv uToAoinwv amd 31 wg 50 kat 36 w¢ 50 €TwV AVTIOTOLKA, HE TLG
opadeg peyoAutepng nAkiag va epdavitlouv vPNAOTEPO UECO OPO KATATAEEWV QMO TOUG
VEOTEPOUG. 2Tn QUOLKN OL OTATLOTIKA onUavtlkég Sladopég meplopilovtal HeTafl TNG
VEOTEPNG NALKLAKNG opadag 21-25 €TwV PE TIG UTTOAOLTEG Ao 36 WG 50 ETWV HUE TIG OUASEC
HEYOAUTEPNG nNnAkiag va epdavitlouv uPnAdtepo HECO OPO KATOTALEWV QMO TOUG
VEOTEPOUG.

2TOV TAPAKATW Ttivaka 39 MapabEToVTOl CUYKEVTPWTLKA TOL AMOTEAECATO TWV TOAAQTIAWY

eAéyxwv Mann-Whitney U yla tn oUykplon twv opddwyv katd evyn.
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Nivakag 39: Itolxeia Twv eAéyxwv Mann-Whitney U U TIG OTATIOTIKA CNUAVTIKEC SLadopEG ou

gudavilovral LeTa L TwV SLOPOPETIKWY NALKLAKWY OPASWY

Epwtnosilg HAWKLOKEG OMASEG HE OTATIOTIKA | Z p-value
onpavtikn dtadopa
21-25 ko 31-35 -3,8 0,000
21-25 ko 36-40 -5,1 0,000
21-25 ko 41-45 -6,3 0,000
Eruotnuovikou 21-25 ko 46-50 -6,0 0,000
Eyypappatiopou | 26-30 kat 36-40 -3,4 0,001
26-30 ko 41-45 -4,1 0,000
26-30 ko 46-50 -4,0 0,000
21-25 ko 36-40 -3,9 0,000
Quoikng 21-25 kat 41-45 -3,8 0,000
21-25 ko 46-50 -3,5 0,001

4.10 Emiboon oTOV EMOTNUOVIKO EYYPAUUATICUO KXL TN PUCLKY) UE
TAPAYOVTA SLAPOPOTTOINGNG TO EVSIAPEPOV OE BEUATA TTOV APOPOVV
TNV EMLOTI)UN KAL TN CYXOALKT]) QUOIKT]

ITN OUVEXELA EAEYXETAL N LOOTNTA TWV UECWV YLO TI( TIOOOTLKEG UETAPANTEC: Q)
Enioon otov emMOTNUOVIKO €yypOoUpOTIONO kot B) Emidoon otn ¢uoikn, €xoviag oav
napayovta Stadopornoinong to evéladépov o Bpata mou apopolV TNV EMLOTAUN KAl TN
OXOALK} puoLKA. Anuloupyouvtal O autr TNV Tepimtwon TPelG SLadOpPETIKEC OUADES
TIOALTWV: auTtol mou dnAwvouv KaBOAou 1 UKPO evELADEPOV YA ETTLOTNOVLKA BEpata Kot
Tautoxpova KaBoAou n UKpO evdladépov otn oxoAkn ¢uoikn opada (1), avtol mou
OnAwvouv HETPLO eVvOLOPEPOV Yyl EMIOTNUOVIKA BO€pota Kal TAutoxpova  HETPLO
evbladépov otn oxoAwkn duoikn (opada 2), kat téAog avtol mou dnAwvouv PeyaAo f oAU
HEYAAO evOLOPEPOV YL EMLOTNUOVIKA BEpaTa KAl TOUTOXpoOva HEYAAO N TTOAU peydlo
evbladépov otn oxoAikn duaoikn (opada 3).

Ztov niivaka 40 ¢aivovtal oL HEool OpolL TwV 0pBWV ATIAVTACEWY OTOV ETILOTNLOVLKO

EVYPAUUATIONO Kal TN PUOLKN, N TUTIKA omOKALoN Kol To opAAUO 0TO HECO Opo yla KABe
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OUASO CUUUETEXOVTWV.

Nivakag 40: Meplypadlkd OTATIOTIKA HETPA Yyla T OPBEC QMAVTINOEL OTOV EMLOTNOVIKO

EYYPOAUUATIONO Kal TN PUOLKA yla KABe opada eviladEpovtog

MARBGog Katnyopia Méoog Opog | Turkn ZdpaApa oto
AnokAon néco 6po
OpYé¢ orov | 47 Ouada 1 6,77 1,76 0,25
E.E. 95 Ouada 2 7,55 1,86 0,19
280 Oudda 3 8,90 2,04 0,12
OpY%é¢ otn | 47 Ouada 1 5,34 1,52 0,22
Quowkn 95 Ouada 2 5,22 1,74 0,18
280 Ouada 3 6,66 2,52 0,15

Ano ta Oebopéva TOu TVOKO TIPOKUTTEL OTL QUEAVETOL O HECOG OPOG Twv opBwv
OMOVTNOEWV TWV TIOATWV OTIC EPWTACELC TOU ETMLOTNHOVIKOU EYYPAUUATIOHOU KaBwg
auvéavetal to evlladépov Toug yla BEpata mou adopolv TNV EMIOTAUN KOL TN OXOALKA
dUoLKN. ITIC EPWTACELC TTOU adopoUlV TN GUCLKA TAPATNPELTAL EKTPOTT A0 TO MOPATIAVW
6ebouévo adou o0 HEcOC OpoC TWV 0pBWV AMAVTNCEWY yla TNV opada Pe KaBOAou 1 UIKPO
evbladépov eival Aiyo peyaAUTeEPOC Amod TOV OVTIOTOLXO HECO OPO TNG OMAdOC HE HETPLO
evlLadpEpov.

Me tn BonBela Twv BNKOYPAUUATWY TOU OXAUATOC 64 TTAPATNPELTAL N KOTOVOWUN
Twv 0pOBWV AMAVINCEWY OTOV ETILOTNOVIKO EYYPAUUOTIOUO YLA TLG TPELG TIPOCOPHOCHUEVES
BaBbuideg evbdladépovtog kat cuykpivovtal ol dtapeoot Tout. Epdavng eival n petatomnion
TWV KOTOVOUWV TwV 0pBwvV amaviNoewV 0TI EPWTHOELG EMLOTNUOVIKOU EYYPAUUATIOUOU
KaBwW¢ Kal Twv SLapéowV Toug Tpog UPNAOTEPEC TIUEG LE TNV avénaon Tou evdladEpovTog
TWV OUPUETEXOVTWY. ELSIKOTEPA OTN KaATaAvoun yla tnv opada pe peydlo evliadpEpov
napatnpeital avénuévn petatomon ™G Slapécou mpo¢ uPnAdtepeg TIUEG opBwv

QAT OEWV.
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E.E. Zuvoho OpBuv
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IxAua 64: Katavoun Twv opbwv amavioewV OTOV ETLOTNLOVLKO EYYPAUUOTIONO OE OXECN ME TNV
opada evlladEpovtog

Me tn Bonbela Twv OnKOypauUATWY TOU  OXAUATOG 65 mapatnpsital mwg

KOTOVELETAL TO CUVOAO TWV 0pBWV QIMAVTOEWV OTLC EPWTNOELS PUOCLKNAG KaL ouyKplvovTal

KOTapXNV Ol SLALECOL VLA TLG TPELG TIPOCOPHLOCUEVEC BaBuidec evdladépovroc.
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®. Zuvoho OpBuv
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IxAna 65:Katavopun Twv opbwv anavtrioswy otn ¢ucoLkr os oxéon Ue TNV opada evdladépovtog

To peyaAutepo eUpog SlaoTtopdg eviomiletal otnv opada Ue HEYAAO 1) TTOAU LeyAAo
evlladEpov, EVW OTLG TIEPLTTWOELG LUE LETPLO KAl UIKPO 1 kaBoAou evbladépov n Slacmopd
elval pkpotepn Kot Ta amoteAéopata lval mapanmAnoLa.
Me tnv texvVIKn TnG availuong Slakupoavong katd éva mapdyovia (one way ANOVA),
eudavilovtal OTOTIOTIKA oOnNUAvTIKEG Oladopeéc otoug HEoOUG Opoug Twv opBwv
QAT OEWV OTLG EPWTAOELG TTOU adOopPOoUV TOV EMLOTNLOVIKO EYYPOAUUATIONO KABWG KaL OTLG

EPWTNOELG ToU adopolv TN GUOLKA HETAEY TWV OUASWY TOU TPOKUMTOUV amod TLG
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SladopeTikég Katnyopieg evdladépovtog adou F(2,419)=33,60 pe p<0,001 yia to cuvolo
TWV 0pOWV AMAVTCEWV OTOV EMLOTNOVIKO Eyypoppatiopo kot F(2,419)=17,89 pe p<0,001

yla tig opOég amavtioelg otn duoikn, (mivakag 41).

Nivakag 41: EAeyX0oC OTATIOTIKA ONUOVTIKWY Sladpopwyv OTOUC HECOUG yla TOV EMLOTNHOVIKO

EYYPAUUOTIONO Kot T UCLKH yLa TG OUASEC SLadopeTikoU eviladEpovtog

ANOVA
Mean
Sum of Squares | df Square F Sig.

@. Uvoho Opbwv Between Groups | 185,155 2 92,578 17,895 |,000

Within Groups 2167,679 419 5,173

Total 2352,834 421
E.E. ZUvolo OpBwv Between Groups | 262,724 2 131,362 |33,603 |,000

Within Groups 1637,959 419 3,909

Total 1900,682 421

Aoyw ¢ amoppudng ¢ unobeong Tng LooTNTag Twv Staomopwv Sle€ayovtal ol EAeyyol
tou Welch kot twv Brown — Forsythe ol omoiot dgixvouv otatiotikd onuavtiky Stadopd

otouc pEoouc adou p<.05 (mivakag 42).

Nivakag 42: EAeyxog Welch kat Brown — Forsythe

Robust Tests of Equality of Means

Statistic? dfl df2 Sig.
@. ZUvoho Opbwv Welch 22,984 2 137,824 ,000
Brown-Forsythe 28,227 2 256,400 ,000
E.E. ZUvolo OpBwv Welch 37,219 2 117,789 ,000
Brown-Forsythe 38,376 2 188,744 ,000

a. Asymptotically F distributed.

Aoyw NG amoppudng tng uMOBeoNC yla TNV KAVOVIKOTNTA TwV KataAoinmwy Slevepyeital
€Aeyxo¢ ¢ ootntag twv OSlapéowv pe Tto teot Kruskal-Wallis ocOpdwva pe ta
anoteAéopata tou omnoiou, x*(2)= 60,04 vy T0 0UVOAO TwV OPBWV ATAVTAOEWV OTOV
ETULOTNUOVIKO EYYPAUUOTIONO Kat X2(2)= 27,98 yia T epwTAoelg GUoLKrc, He p-value <0,001
otnv kAaBe mepintwon, paivetal va epdavilovtal oTATIOTIKA ONUAVTIKEG SLadopEg LeTal

TWV SLOPECWY TWV KOTOVOUWV TwV opBwv amavtioewy, mivakag 43.
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Nivakag 43: EAsyX0G TNG LOOTNTOG TWV SLAPETWVY E TO PN MOpapeTplkO TeoT Kruskal-Wallis

Test StatisticsP?

@. Z0voho E.E. ¥0volo
OpBwv Opbwv
Chi-Square 27,981 60,041
df 2 2
Asymp. Sig. ,000 ,000

a. Kruskal Wallis Test

b. Grouping Variable: emoT.evd.ouad.

MNa va dtamiotwBel petafy mowwv opadwyv BPLoKOVTOL Ol OTOTIOTIKWG ONUAVTIKES SladopEg
Sie€ayovtatl moAarmAol €Aeyxol petafy twv l{euywv. Edpooov yivovtal TPeL EMUEPOUG
ouykpioelc n &opbwon Bonferoni kabopilel To emMimedo OTATIOTIKAC ONUOVILKOTNTAG OE
0,05/3%0,017. Ta anoteAéopata tou post hoc eAéyxou Mann-Whitney U yia tn oOykplon
Twv opadwv Sladopetikol evdladépovtog Katd (elyn €6elfav OTOTIOTIKA ONUOVTLKN
Sladopd ot SLAMECOUC TWV KATAVOUWY Twv opBwv amavtroewv mou adopouv Tov
EMLOTNUOVIKO EYYPOUUATIONO Kal TN ¢uolkn yla ta {gvyn Twv opdadwv 1 (autol mou
SNAwoav kaBoAou 1 ULIKPO eVOLADEPOV YLOL ETILOTNHUOVLKA BEpaTa Kol Tautoxpova KaboAou
N HUKPO evlLladEpov otn oxoAikr puotkn) kat 3 (autol mou SnAwaoav peydlo r moAl peyaio
eVOLAPEPOV YLa EMLOTNUOVIKA BEpATA KOl TOUTOXPOVA UEYAAO N TTOAU peydho evlladEpov
otn oxoAkn puoikn) kabwg katl Twv opadwy 2 (autol mou SnAwaoav PETPLO eviLadEpov yLa
ETUOTNUOVIKA BEpata Kol tautoxpova METPLo evdladEpov otn oxoAlkn ¢uaotkr) kat 3,
adoU mpokUTTEL p-value <.017, pe TG opadeg peyahvtepou evladépoviog va epdavilouv
upnAotepn Pabuoloyia oto Tteot peta-eAéyyou. Ocov adopd OTIC SLOUECOUG TWV
KATAVOUWV TwV 0pOwV amavtioewy otig opadeg 1 kat 2 gpdaviletal tuxaia dtakupaveon
adou n p-value eival p>.017.

ZTov mopakdtw mivaka 44 mopaBETOVTAL CUYKEVIPWTLKA TO AMOTEAECUATA TWV TTOAA QAW

eAéyxwv Mann-Whitney U yla tn oUykplon Twv opadwv kata evyn.
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Nivakag 44: Ztoxeio Twv eAéyxwv Mann-Whitney U otn olykpLon Twv opddwyv katd {evyn yLa Tov

EVTOTILOUO OTATLOTIKA CNUAVILKWVY SLoPOopwV 0TOUE HLECOUG OPOUC TWV 0pBwV amavTiosEwv

Ouadeg Katnyopia y4 p-value | Atadopa
EPWTNOEWV

Opada 1-Opada 2 | E.E. -2,2 0,026 Tuxaio Atakupavon
Quowkn -0,7 0,48 Tuxaia Altakupovon

Opada 1-Opada 3 | E.E. -6,2 0,000 ZTAT. ZNUOVTLKA
Quowkn -3,1 0,002 JTOT. TNUOVTLKA

Opada 2-Opada 3 | E.E. -5,7 0,000 ZTAT. ZNUOVTLKA
Quowkn -4,9 0,000 JTOT. TNUOVTLKNA

4.11 0 poAog TG avTOQVTIANYNG KT TN HABNTIKT) NAlkix TN
SLAUOPP WO OTACEWY KAl EMLEOCEWY IOV EUPAVI{OVY WS EVIJALKOL

OTOV EMLOTUOVIKO EYYPAUUXTICUO KL TN QUCIKT).
ITN OUVEXELQ ETILXELPELTOL N CUCGXETLON TOU TIPOOWTILKOU eVELAPEPOVTOC TWV TTOALTWV

yla mAnpodopnaon o emMoTNUOVIKA Bépata Kabwg Kal Tou evilad€PovTog yLa Tt oXOALKA
dUOLKN HE TN OUVOALKN OXOALKN €mtidoon Kal tn oXoAlkn enidoon otn puaotkr. EAéyxetal n
LOOTNTA TWV HECWV LA TIG TIOOOTIKEG HETABANTEG: a) evdladépov og BEpata mov adopolv
TOV EMLOTNUOVIKO €yyPAUUATIONO Kol B) evlladEépov yla tn Puolk oto oxoAeio, £xovrag
cav mapayovia dtadopomnoinong Tov XapakTnPLopo TG CUVOALKAG OXOALKNG emidoong Kal
NG oXOALKNG enidoong otn Ppuoikn mou SHAWoE 0 KABEVAC Ao TOUG CUUETEXOVTEC.
Anuwoupyndnkav TPEL OUMAdEG TOALTWV: autol mou SHAwoav KoK 1 HETPLA
OUVOALKN OXOALKN €MIS00N KoL TOUTOXpova Kakr N HETpLO OXOALKN emidoon otn ¢puoikn,
opada (1), avtol mou dnAwoav KaAry cUVOALKN OXOALKN €midoon Kal Tautoxpova KoAn
oXOALKN emidoaon otn ¢uaotkn, opada (2), kal t€Aog autol mou SnAwaoav MoAU KaAn 1) ApLotn
OUVOALKA] OXOALKN €miboon kol Tautoxpova TOAU KaAn r dplotn oXoAlwkn emidoon otn
duowkn, opada (3). H mapamavw Sldkplon e€unnpetel oto kaboplopd tng avtoavtiAnyng
mou mapoucialav ot oAiteq wg padntég, SLotL pe Baon TG €peuveg twv Marsh, 2007 kat
Seaton et al., 2009, n autoavtiAnyn Bewpeital apeon cuvdaptnon NG enidoong Kol
avtLotpodws. Opadomolibnkav eniong oL dnAwoelg evoladépovtog oe BEpata EMLOTAUNG

KoL oTn OXOoAwKy ducolkp o€ KaBOAOU 1 HLKPO, UETPLO, KAl HEYAAO 1 TOAU peydlo

[158]




evbLadEpov.
ZTov MapaKkatw Tivaka 45 ¢aivetal to evoladépov o BEpata EMLOTANG KAl 0T OXOALKA

dUOLKN 0€ oUVAPTNON HE TN CUVOALKN £Ttidoon oto oxoAeio kal Tnv emidoon otn GpuoLKN.

Nivakag 45: NMARBog atopwy o KABe katnyopla evdladEépovtog o oxéon Le T oXoALKN eniboaon

ZuvoAwKn oXoAwkn | Evéiadépov os Oépata Emotiung kot Evéiadépov otn

enidoon ko emnidoon | oxoAwn Auotkn

otn dpuokn Ka%oAou n Mikpo | Métpio | MeyaAo n MoAv MeydAo
Kakn n Métpia 33 29 15

KaAn 1 16 57

MoAu KaAn nj Apiotn 3 5 116

AT Ta OTOLYXELO TOU TIivaKA TIPOKUTITEL OTL TO 43% QUTWV TIOU £LX0V KOKN 1) LETPLO. CUVOALKNA
OXOALKN miSooN Kal TAUTOXPOoVa KaKN 1 LETPpLA eTidoon otn duolkny SNAWVOUV avUTOPKTO
N UIKPO evlladepov os Bépata mou adopolv TNV EMOTAUN KAl 0T OXOAKN PUOLKA EVW
pHovo to 19% tng 6tag katnyopiag dnAwvouv peyalo 1 moAl peyalo sviadépov. To 77%
QUTWV TIou €lxav KAl ouVoALKr) oXOALKr emidoon kot tautdoxpova KaAn emiboon otn
duokn Seixvouv peyalo r oAU peyalo evdladEpov og BEpata mou adopouV TNV EMLOTAUN
Kol otn oXoAwn ¢puoikn. To 94% autwv Tou ixav MOAU KA 1) APLOTN CUVOALKI) OXOALKN)
enidoon kal Tautoxpova oAU KaAn f dpLotn enidoon otn puoikn Seixvouv peyalo r oAU
peyaho evladEpov o BEpata mou adopolv TNV EMLOTAUN KoL 0T OXOAWKN ¢uaotkn. H oAU
KaAn 1 dplotn enidoon oto oxoleio emidpEpel Tautdxpova Kol Heyalo evlladEépov ot
ETULOTNUOVIKA O€pata aAAd Kal ot oXoALkr uotkn.

Me tnv moapadoyn Ot n akadnuaikn autoavtAnyn twv pabntwv Kabwg Kat n
avtoavtiAnyn oe kABe emMPEPOUG TOHEQ €lval ouvVAPTNON aVIIOTOLXA TNG OUVOALKAG
OXOALKNG TOUG EMIS00NG KABWG Kot TNG OXOALKN G €MIS00NC 0TO CUYKEKPLUEVO ToUEQ, (Marsh,
2007; Seaton et al., 2009), daivetar o6ti: Oco uvPnAdtepn €ival n avtoaviiAndn twv
poOntwy (6nAadn kaAutepn yevikn oxoAwkn emiboon kal KaAutepn emnidoon otn ¢uoikn),
TO0O0 peyaAutepo evlladépov mapouotdlouv wg eVAALKEG yla TNV mapakoAoluBnon twv
ETUOTNMOVIKWY BepdTwy. AlamotwOnke Opwg OTL 000 HeYaAUTEPO €lval to evdladEpov
TOOO KOAUTEPEG lval Kal oL emSO0ELg 0 BEPATA EMLOTNHOVIKOU €yypoppatiopou. Etol n
KaAUtepn autoavtiAnyn odnyet otn dnuloupyia BETIKWV OTACEWY TPOG TLG ETLOTUEG Kall

Tautoxpova otnv emitevén uvPnAotepwv embocswv oe Béuata mou adopouv ToV
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ETUOTNHOVIKO EYYPOAUUOTIONO KaBwg kol og Béuata mou adopouv aulywe Tt Slaxeiplon

EVVOLWV KOl VOULWV TNG GUCLKAG.

4.12 IpoowTiko eVSLAPEPOV VI TANPOPOPTON OE EMLOTUOVIKE

OsuaTa o€ oxéon Ue TO HOPPWTIKO ETITESO.
MNapakdtw dlepeuvol e to eviladépov yia mAnpodopnon os BEPata OXETIKA UE TNV

ETLOTAMN KOl TNV Texvoloyia pe mapayovia Siadopomoinong to eninedo popdwong Twv
OULLUETEXOVTIWV.
Apxk@ otov Tivaka 46 mapouaotalovtal Ta OVAAUTIKA TTOOOOTA yla TO evOLapEPOV TTOU

ekdNAwvetal o€ BEpata EMOTAUNG KoL TEXVOAoylag o KABe popdwTiko eminedo.

Nivakag 46: Nocootd ekdNAwaonc evoladEpovtog o BEPaTa EMLOTAUNG KAl TEXVOAoylag o oxéon e

TO emninedo popdwong

Mopodwon Me evlladépel va mAnpodopoupal yia Ofpata  EMOTAMNG Ko
teXvoloyiag
KadoAou Aiyo Métpia MoAu Mapa oAU
AE| - 1% 18,3% 53,6% 27,1%
ATEI 4,5% 2,7% 9,8% 67,9% 15,1%
TEN 2,2% 11,1% 24,9% 51,1% 10,7%
ETMAAN 2,5% 6,9% 28,3% 55,3% 6,9%
Tvuvaoto 5% 11,7% 33,3% 41,7% 8,3%

Mapatnpeitat O0tL to UYPNAOTEPO TIOCOOTO TOALTWV Ot KABOe Katnyopia HOPPwWTIKOU
eruunéSou ekdnAwvouv peyalo evlladEpov yla tnv MAnpodopnon oe EMLOTNUOVIKA BEpata.
EldikoTtepa peyalo evdladépov SNAWVOUV OL TIEPLOGOTEPOL AT TOUG ULOOUE amodpOoLToug
KABe ekmaldeuTiknG Babuidag ektog amd toug amodoltous Muuvaciou OMou To MOCcooTo
elvat 41,7% tou cuvohou. H cuykekplpévn emthoyn €xeL tnv uPNAOTEPN 0TOUG AMOdOLTOUG
ATEI ou ¢$0dveL to 67,9%.

Zto Sldypappa Tou oxnuatog¢ 66 amodidovial ypadlkd T TOCOOTA yld TO
evbladépov mou emidelkvUouv oL TOALTeG yLa TAnpodopnon, o€ Bpata €MOTAMNG Kal

TEXVOAOYylaGg, O€ ouvApTNON LE TO LOPPWTLKO TOUG eTtimedo.
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IxAua 66: Mpadikr QMeEKOVION TwV TMOoooTwWV ekOAAwoNG evlladEpoviog e OYEOn HE TO
HOPPWTLKO eMimedo yla O€pata EMLOT NG KaL TEXVOAOYLOG
JTn OUVEXELD TtoooTIKomolBnke to evlladépov oUUPWVA HE TNV TIOPAKOATW
KAlpaka: 1-kaBoAouv, 2-Alyo, 3-péTplo, 4-TIOAU, 5-tdpa TTOAU.
Jtov mivaka 47 ¢aivetal o pEcog Opog yla to evlladépov oe BEpaTA EMIOTAMNG KoL

texvoloyiog os KaBe popdwtiko emimedo.

Nivakag 47: M£oog 6pog eviladpEpovtog o BEpaTa €MOTAUNG Kal TEXVoAoylag yia kdBe eminedo

nopdwong

Eninedo popdwong | NAROog Zuppetexoviwv | Méoog Opog
lvuvaoto 120 3,37

EMAN 159 3,57

TEA 225 3,57

ATEI 112 3,87

AEl 295 4,07

O Héoog 6pog yla to evoladEpov o BEpata mou adopolV TNV EMLOTAKN KOL TNV TExVoAoyia
yla toug amodoltoug oAwv twv Babuidwv eknmaibevong eival vPpnAdteEPOg TOU HETPLOU.
MNapatnpeital emiong otL to evdladépov aufdvetal pe to eminmedo ekmaidbevong twv
TMoAltwy. Afloonuelwtn eival n mepimtwon Twv anddoltwyv MNevikwy kal EmayyeApoatikwy
Aukelwv Tou mapouaotalouv tov Lo pEco opo.

210 Slaypappa Twv PECWV OTo oxNUa 67 daivovral oL péool opol yla to evbladépov o€

Bépata emotAUNG Kal texvoloyiag ota Stadopa enineda popdpwonc.
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IxAMa 67: Aldypappa HECWY OpwV yLa KABe eminedo poppwong

MNa kaBe Tevyog OSlodpopeTtikwyv HOpPWTIKWY EeMUTESWY eNéyxOnke n Umapén
OTATIOTIKA ONUAVIIKWY SladopwyV XPNOLUOTIOLWVTAC TO KPLTAPLO X-TETPAYWVO. ITIG
TIEPUTTWOELC TIOU TO 25% Twv KEAWV €XOUV TLUN HUIKPOTEPN TOU 5 EUNMLOTEVUOMOOTE TO
anoteAéopata tou Teot Monte Carlo.

Ytov Tivaka 48 daivovtal Ta amoteAEoHATA TWV ENMAVOAAUBOVOREVWY EAEyXwV. Ta
TMANPN QmOTEAEOUATA ME TOUG QVIIOTOLXOUG TIVOKEG yla KaBe mepimtwon {evyoug
napatiBevral oto napaptnua (nivakeg 8—17).

Nivakag 48: AMOTEAECUATA CUYKPLOEWY TwV LECWV OpWV yLa TO evELadEPOV O EMLOTNUOVIKA

Bépata petafd Twv opddwy Stadopetikol popdwTikol emnmEdou

Zguyn opadwv X-TETPAYWVO p-value | Atadopa

AEl — ATEI Monte Carlo x%(4,N=407)= 26,091 | 0,000 JTATIOTLKA CNUAVTLKA
AEl - TEA X> (4,N=520)= 50,745 0,000 JTATIOTLKA CNUAVTLKA
AEl — EMAA Monte Carlo x?(4,N=454)= 44,918 | 0,000 JTATIOTLKA CNUAVTLKA
AEl - Tupvaolo Monte Carlo x?(4,N=415)= 63,160 | 0,000 JTATIOTLKA CNUAVTLKA
ATEI - TEA X> (4, N=337)= 21,157 0,000 ZTOTLOTIKA ONULOVTLKA
ATEIl — ENMAA X> (4, N=271)= 19,938 0,001 ZTOTLOTIKA ONULOVTLKA
ATEl —Tupvdolo | x2 (4, N=232)= 30,639 0,000 ZTOTLOTIKA ONULOVTLKA
FEA - ENAA X2 (4, N=384)= 3,946 0,415 | Tuxaio StakUpovon
FEA - Tupvaolo X> (4, N=345)= 5,813 0,214 Tuxaia StakVpavon
EMNAA - Tupvdoto | x? (4, N=279)= 6,236 0,182 Tuxaia StakVvpavon
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Ta amoteAéoUATA TWV TAPATIAVW EAEYXWV SEIXVOUV OTATIOTIKA onuavTtiky dtadopd
HETAEU TWV MTUXLOUXWV TNG TPLtofadulog kal twv amodoltwv dsutepofaduiag yla tnv
ekdNAwon evlladEPovtog Oe EMIOTNUOVIKA Ofpata, HE TOug Ttuxlouyxoug AEl  va
eudavilouv T0 HEYOAUTEPO €eVOLADEPOV HE OTATIOTIKA ONUAVTIK) Sladopd amd Toug
avtiotolyoug twv ATEL. OL dtadopég petaty twv amodottwv MEA, EMAA kat Nuuvaciou
napouaotalouyv avtiBeta tuyaia Stakupavon utodnAwvovtag TtV aduvapio TwWV TaPATTAVW

erunédwv eknaidevong otn Stakplon SladopeTikwy eMMESWV evoLladEpovTod.

4.13 EVSIlX@EPov yiLa TN GYXOALKT]) QUOLKT]) GE GX£OT) UE TO HOPPWTIKO
emimedo.
MNapakdtw Stepeuvartal to evlladépov yla T PuaoLkr) oTo oXoAelo Pe mapayovta

Slagpopormnoinong to eninedo popPwWonNg TWV CUUUETEXOVTWV.
Apxka otov mivaka 49 mapouctalovtol Ta oVOAUTIKA TTOCOOTA ylo To evlladEpov ot
oXOALK duaoikn yla KaBe popPpwTiko emtinedo.

Nivakag 49: MNoocootd ekbnAwong evoladEpovtog yla tn oXoAlkn GuoLK o€ ox£on Ue To eninmedo

nopdwong

Mopodwon To evéiadEpov pou yia 1o padnua tng oxoAkng Muotkng Rrav — eivat

AvUntapkto | XaunAo Métpio Meyalio MoAu

Meyalio

AEl 0,3% 14,6% 36% 38,3% 10,8%
ATEI 1,8% 18,8% 46,4% 32,1% 0,9%
TEA 6,2% 29,3% 41,3% 19,6% 3,6%
EMAN 3,8% 20,1% 39,6% 34,6% 1,9%
lvuvaoto 4,2% 14,2% 49,1% 32,5% 0%

MNapatnpeitat 6tL 10 VPNAGTEPO MOCOOTO TMOALTWY O OAEG TLG KOTNYOPLEG HOPPWTLKOU
erunédou, ekbnAwvouv PETPLO evlladEpov yla To pabnua tng GUCLKAG 0TO GXOAELO, EKTOG
Twv anodoitwv AElI mou dnAwvouv peydlo. 2xeddv oL ool amd toug amodottoug AEI
SnAwvouv peyaho 1 oAU peyaAo evdladépov yla tn oxoAkn duotkn. ITnv idla katnyopla
evbladépovtog ol amoddottol twv EMAA twv ATEl kat tou Tlupvaciou onpewwvouv
napanAnola nocootd anod 36,5% wg 32,5%, Evw TO ULKPOTEPO TTOCOOTO €UdavileTal 0Toug

anodottoug FEA. Afloonuelwto elval OtL otn Katnyopia TOAU peydAo evdladépov
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eudaviletal Evag povo amnodoitog ATEl evw dev umapyxel kaveig anodottog Nvuvaociou. O
ULKPOTEPEC TIUEC yla To evlladEpov kataypdadovtal otoug amodottoug NEA omou to 77%
SnAwvouv PETPLO XaunAo i avuTtapkto evéladEpov.

Jto Sldypappa Ttou oxnuato¢ 68 amodidovral ypadlkd TA MOCOOTA ylo TO

evlladépov otn oXoALKr) GUOLKr) O€ CUVAPTNON UE TO LOPPWTLKO TOuG eTtinedo.
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IxAua 68: Mpadlkr OMEKOVION TwV TMooooTtwv ekdNAwong evlladEpovioc os OXEon HE TO
HopdwTLKO eminedo yla Bépata oXoAlKAG GUCLKAG
ITn ouvéxela to evilad€PoV MOCOTIKOTOLONKE UE TNV TAPAKATW KALpaKa:
1-kaB0oAov, 2-Aiyo, 3-péTpLo, 4-moAU, 5-tdpa MOAU.
Itov nivaka 50 daivetal o HEoog 0pog yLa To evoLadpEpov o€ KABe popdwTLKO eminedo.

Nivakag 50: Méooc 0pog eviladEpovtog og BEpata oxoALKAG GUGCLKNAC yla KABe eninedo popdwaong

Eninedo MARBog Méoog Opog
Hopdwong ZUMUETEXOVTWV

lvuvaoto 120 3,10

EMAN 159 3,11

TEA 225 2,85

ATEI 112 3,12

AEl 295 3,45

Evbladépov mpokaAouv ol xapnAot péool 6pol evdladEpovtog otn oxoAkn duoLkn
o€ OAa ta emnineda popdwaong, OMWE Kal TO ULKPO VPO SLAKUUAVONG OTOUG HEGOUG OPOUG

TWV TIOALTWV UE SLadopeTIKO HopdwTikO emimedo. H xaunAdtepn tun epdaviletal otoug
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anodottoug levikwv Aukeiwv evw ol amogoltol Nuuvaciov kat EMAA dépovtal va
eudavilouv peyalvtepo evdladépov. H mapamdavw Siwadopomoinon oxetiletal pe TO
€EETAOTIKO CUOTNUA TO OMOL0 EMIKEVIPpWVEL TN SLdaokaAia ot maveAAaSIKEC EEETACELC KalL
NV aoknaoloAoyia ano tnv apxrn oto Mevikd AUkelo, evw ota EMAA kat to Nupvacto umapyet
HUEYAAUTEPN EVXEPELA YL TN CUVOEDN TWV apXWV TNG PUOCLKNE UE TNV KABNUEPLV EUTELPLO
TNV MPOCAPLOYN TOU AVAAUTIKOU TPOYPAUUATOG oTtoudwVy Kal TNV edappoyr EVOANAKTIKWY
TPOMWV OTNV MPOocEyylon tN¢ UANG. Xtoug amodoltoug AEl epdaviletal pia TR petafy
HETPLOU Kal peydlou evladépovtog. Ol anddottol ATEl epdavilouv tov 610 PEGO 0po UE
Tou¢ anodottoug Twv EMAA kat tou Nupvaaoiou.

210 SLaypappa Twv HECWV O0To oxnua 69 daivovtal ol pEool opot yla to evlladépov oth

oXoALkn ¢uaoikn ota Stadopa enineda poppwaonc.
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HoppWON
IxAKa 69: Aldypappa HECWY OpwV yLa KABe eminedo poppwong
MNa kabe levyog OLOPOPETIKOU HOPPWTIKOU EeTUMESOU €AEyXOUME TNV UTIAPEN
OTATIOTIKA ONUOVTIKWY Sladopwv XPNOLUOTIOLWVTOG TO KPLTHPLO  X-TETPAYWVO. ITIG
TIEPUTTWOELG TIOU TO 25% TWV KEALWV €XOUV TLUR WKPOTEPN TOU 5 €UMIOTELONAOTE TA
anoteAéopata tou tTeot Monte Carlo.
Ztov mivaka 51 daivovtal ta anoteAéopata Twv enavolapBavopevwy eAeyxwv. Ta
TMANPN QmoteAéopATA ME TOUC OVTLOTOLXOUG TIVOKEG yla KABe mepimtwon {euyoug

napatiBevral oto napdctnua (rivakeg 18 — 27).
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Nivakag 51: AoTeEAEOUATA CUYKPLOEWY TwWV PECWV OpwV yLa To eviladEpov otn ook duotkni

HETAEY TWV OpASWVY SLOPOPETIKOU POPDWTLKOU ETLIESOU.

Zguyn opadwv X-TETPAYWVO p-value | Atadopa

AEl — ATEI X> (4, N=407)= 16,272 0,003 JTOTLOTIKA ONLOVTLKA
AEl —TEA x> (4, N=520)= 53,236 0,000 JTOTLOTIKA ONLOVTLKA
AEl — ENAA X> (4, N=454)= 21,354 0,000 JTOTLOTIKA ONHOVTLKA
AEl —Tupvaotlo x> (4, N=415)= 26,214 0,000 JTOTLOTIKA ONUOVTLKN
ATEI - TEA x> (4, N=415)= 13,772 0,008 JTOTLOTIKA CNLOVTLKA
ATEl — ENAA Monte Carlo x? (4, N=271)= 2,218 0,712 Tuxaia StakOpavon

ATEl —Tupvdolo | Monte Carlo x? (4, N=232)= 2,996 0,575 Tuxaia StakUupavon

FEA - ENAA x> (4, N=384)= 13,310 0,010 JTOTLOTIKA ONHLOVTLKA

FEA - Tupvaotlo x> (4, N=384)= 18,891 0,001 JTOTLOTIKA CNLOVTLKA

EMAA - Tupvdoto | Monte Carlo % (4, N=279)=5,187 0,278 Tuxaia StakVupavon

Ta QMOTEAECUATA TWV TIAPATIAVW EAEYXWV SEIXVOUV OTATIOTIKA onuavtikn Stadopd
HETAEL Twv TTuXloUxwv AEl Kal Twv UTIOAOUMWY HOPPWTIKWY ETUMESWY, HE TOUC
TITUXLoUXouG va epdavilouvv to peyalvtepo evdladEpov. Ol amodotitol FEA mapouaotalouv
TO XAUNAOTEPO eVOLOPEPOV UE OTATIOTIKA onpaviiki Stadopd amd TG UTTOAOLIIEG OUASEC.
Evw napatnpeital tuxaia dtakupaveon otig SnAwoelg evéladépoviog 6oov adopd ta (evyn

ATEI-EMAA, ATEI-Tupvaoto, kat ENAA-Tupvacto.

4.14 EvSix@£pov yia mAnpo@opnon o€ BEUaTa CYETIKX UE TNV
EMLOTIUN KAL TNV TEYVOAOYia KABWE Kal Yl TN GYXOALKT]) PUOIKT], O
oxé0n UE TO PUAO TWV CUUUETEXOVTWV.

MapakAatw YIVETAL LEAETN TNG TAONG yla TAnpodOpnon o€ BEUATO OXETIKA UE TNV

ETUOTAUN KOl TNV Ttexvoloyia kabBwg kal ylwa to evdladépov otn OXOAKN GUGCLKN HE
napayovra Siadopornoinong to GpUAO TWV CUMUETEXOVTWV. ApPXIKA OTOV Tivaka 52,
mapoucoLaovial ta AavOAUTIKA TTocooTd yla to evdladépov mAnpodopnong oe BEupata

ETLOTAKNG KL TEXVOAOYLag o€ oxéon e TO GUAO TWV CULUETEXOVIWV.

Nivakag 52: NMooootd ekdnAwong evdladEpovtog oe BEpata EMOTAUNG KOL TEXVOAOYLOC 0 oY£on
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UE TO GUAO TWV CUPUETEXOVTWV

®dulo Me evlladépel va mAnpodopoUpal ywa Ofpata EMOTAMNG Kol

texvoloyiag nov ennpealouv tn {wn

KadoAou Niyo Métpla MoAu MNapa moAu
Avépec 1,1% 5,6% 21,4% 54% 17,9%
luvaikeg 3,3% 6,7% 23,9% 52,9% 13,2%

To 71,9% Ttwv avdépwv Kol To 66,1% Twv yuvalkwv SnAwvouv HeyaAo f TIOAU HeyAAo
evlladépov. H peyoAltepn amokAlon ota mooootd epdaviletal otnv ekdnAwon oAU
peyaAou eviladEPovtog Omou oL AvOPEC UTEPTEPOUV.

Jto Slaypappa tou oxnuatoc 70 amodidovral ypadlkd T TIOOOOTA ylot TO

evlladEpov TwV MOALTWVY o€ BEpOTA EMLOTAKNG KOL TEXVOAOYLaC 0 ocuvaptnon Ue To pUAo.

60% -

50% 1

40%-

o/
30% O Avépeg

20%- M Nuvaikeg

10%

0%
KaBoAou MétpLa Napa
TLOAU

IxAna 70: Mpadlkh AMEKOVLON TwV TOC0oTWY ekdNAwaong evéladEpovtog os ax£on pe to GpUAO yLa
B pata MLOTANG KoL TEXVOAOYLaC

TN OUVEXElD OToV Tivaka 53 mapouctdlovial Ta AVOAUTIKA TTOOOOTA yla TO
evbladépov Twv MoALTwy otn oxoAlkn duoiki pe mapayovta Stadopomnoinong to duAo Twv

OULUETEXOVTIWV.

Nivakag 53: MNooootd ekdAwaong evbladEpovtog otn oxoAkr) duotky oe ox£on He To GUAO TwV
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OUUUETEXOVTWY

®dulo To svéiadEpov pou yia 1o padnua tng oxoAwkng Muotkng nrav —ivat:
AvUniapkto | XaunAo Métpio MeyalAo MoAu

MeyalAo
Avépec 2,6% 15,3% 39,3% 35% 7,8%
luvaikeg 3,6% 24,1% 42,6% 27,9% 1,8%

To 70% TwV YUVOLKWV KAl TO 57% twv avépwv SnAwvouv UETPLO, HLKPO 1 avUTTOPKTO
evlladépov yla tn oXoAkn Guaotkr). 2to Sldypappa Tou oxnuatog 71 amodidovral ypadika

TOL TOCOOTA YLa To evOLadEPOV TWV MOALTWY 0T 0X0ALKN GUGCLKH O cuvVAPTNON HE TO dUAO.

45%
40%
35%-
30%-
25%
20%
15% 1
10%-

5%-

0%

O Avépeg
M Muvaikeg

MoAv
Meydalo

AvOmopkto  XapnAo Métplo Meyalo

IxAna 71: Mpadikh amelKovVLon TwV TOCooTWY ekdAwaong evéladEpovtog os axéon e to GpUAO yLa
TN oXoALkr puoikn

Ma tnv otatlotikn eneepyaocia Twv Sedopévwy moootikomolnonke to evéladépov
O€ ETLOTNMOVIKA KOl TEXVOAOYLIKA BEpata omwg kot to evdladépov yla tn PuOoLK oTo
oXoA&eilo cupdwva Pe TNV Tapakatw KAlpaka: 1-kaBoAou, 2-Aiyo, 3-pétplo, 4-moAv, 5-mdpa
TIOAU.
Itov mivaka 54 ¢aivovtal oL péool Opol yla to evOladEPoV OTNV EMLOTAUN KAl TV

Texvoloyla Omwc Kat yia to evéladépov otn oXoAkn duoLKr o AVOPEC Kal YUVALKEC.
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Nivakag 54: M£ool 6pol yLa To evéladEpov oe axeon He To pUAO

®uAo MARBog Méoog

Tuppetexoviwy | Opog

Evéiapépov otnv emiotiun | Avdpeg 463 3,82
KatL tTnv texvoloyia Fuvaikeg 448 3,66
Evéiapépov otn oxoAwkn | Avdpeg 463 3,30
Quown FuVaLKeG 448 3,00

Ol mopanavw PEooL 0pot tovilouv To auénuévo evlladEpov Twv TMOALTWY, avopwv
KOl YUVOLKWY, yla Ta BEpata MOTAMNG KoL TEXVOAoylag o€ oxéon UE TN OXOALKH GUOIKN.
MNapatnpeitat kat ot 6Uo0 SLoPOopPeTIKEG TepUMTWOoel ol avdpeg va  eudavilouv
uPnAdteEpPOUC LECOUC OPOUG Ao TIC YUVALKeG. H dtadopd maipvel tn HeyaAUTEPN TLUN OTNV
nieplntwon tou evéladEpovtog otn oxoAkn GuoLK.

EAéyxoupe TNV Umopén OTOTIOTIKA onpovTikwy Sladopwv yla to evlladépov o€
EMIOTNMOVIKA Kol Texvoloylka Ofépata pe mopadayovra Siadoponoinong to dpvAo Twv
OULLUETEXOVIWV XPNOLULOTIOLWVTOG TO KPLTNPLO X-TETPAYWVO. XTIC TIEPLUTTWOELG TTOU To 25%
TWV KEALWV £XOUV TLUA ULKPOTEPN TOU 5 EUMIOTEVOUOOTE TA AMOTEAECUATA TOU TEOT Monte
Carlo. Ta amoteAéopata otov mivako 55 Seiyvouv tnv eudAvion OPLOKA OTOTIOTIKA
onUOVTIKAG dtadopadc ya to evlladepov mAnpodopnong o BEpata mou adopolv TNV
ETLOTAKN KaL TNV TEXVoAoyia HETOEL avdpwy Kat yuvatkwy adol, X2 (4, N=911)= 9,755, ue
p=0,045
Nivakag 55: Kpltrplo X-TETpAywvo yla TNV aviYVEUON OTOTLOTIKA ONUAVTIKAG Sladopds oToug

HEOOUG Opouc Tou evbladEpovtog og BEpata emoTAUNG yia To {eUyog AvEpeg - TUVAIKEG

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 9,755 4 ,045
Likelihood Ratio 10,005 4 ,040
Linear-by-Linear Association 7,895 1 ,005
N of Valid Cases 911

a. 0 cells (,0%) have expected count less than 5. The minimum expected count

is 9,84.

Ta amoteAéopata otov mivaka 56 Oeixvouv otatiotikd onuavtiky Sltadopd yla to
evlladépov otn duokr petafl avSpwv Kat yuvalkwv adou, x2 (4, N=911)= 30,786,
p=0,000
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Nivakag 56: KpLtiplo X-TETPAYWVO ylo TNV OVIXVEUON OTATIOTIKA ONUAVTIKAG Sladopds oToug

HEoOUC OpouG Tou evlladEpovtog otn oXoALKr uatkr yia to {elyog AvOpeg - NTuvaikeg

Chi-Square Tests

Asymp. Sig. (2-

Value df sided)
Pearson Chi-Square 30,7862 4 ,000
Likelihood Ratio 32,303 4 ,000
Linear-by-Linear Association 25,117 1 ,000
N of Valid Cases 911

a. 0 cells (,0%) have expected count less than 5. The minimum expected count

is 13,77.
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5. XYMIIEPAXMATA - XYZHTHXH

OL €mbO0Ell TWV TOAMTWV OTI( EPWTNOEL EMLOTNUOVIKOU EYYPAUUATIOUOU
Bpiokovtal kovtd ota UPnNAd Twv HECWY Opwv TwV SleBvwv gpeuvwy Omwc tou National
Science Board amo 1o 1992 wg to 2014, twv Stockimayer & Bryant to 2012, kot special
Eurobarometer 2013. Qaivetal va gival KOAUTEPEC O EPWTNOELS TIOU OXETI{OVTAL LE TNV
uyela KaL n evnuéPwon €lvol CUVEXNAG, OE EPWTNOELG TIOU avadEpovtal oe {NTALOTA TTOU
€xouv enaAnBeutel otnv KaBNnuepLVOTNTA KOl KATEANEQV val yivovTal aflwHATIKA armodekTd
OAAQ KOlL OTLG TIEPUTTWOELG TIOU N yvwon KaAudpOnke otn oxoAikr Stdaktikn Stadikaoia, os
TMEPLOCOTEPO. QMO  €vo HaBONOLOKA OVTIKELPEVA, XwpIiG va €Xouv oOXNUATioEL ol
EKTIOULOEUOEVOL TIPONYOUUEVWG EVOANAKTIKEG LOEEC. € OPKETEC ATIO AUTEG OL ETILOOOELG TWV
eVAALKWV TIOATWV  EemMepvoUV TOUC EUPWIMAIKOUC HEOOUG Opout. Afloonuelwtn €ival n
TEPLTWON TG €pwWTNONG 4: Tal NAEKTPOVLIA £lval HLKPOTEPA OO TA ATOUA, TIOU OTTOTEAEL
BewpnTLK OXOALKH YVWOT), OTNV OToL Ol CUMMETEXOVTEG onpeiwoav TNV KaAUTepPN emidoon
oo To oUVOAO TwV SLleEBvwy gpsuvwyv. H amotumwaon NG mopamavw BewpnTikAG yvwong
OTO VOU TwV TOALTWV odeiletat otn oxoAlk Stdackalia pEow SLadOopETIKWY HabBnoLaKwy
OVTLKELUEVWVY Kal Ttpoosyyioswv. H Sidaktikn Sladikaoia mepléhafe ta Atopa Kal To
NAEKTPOVIAL OTn UOIKA Kal TN XNUelo oto lupvaclo kKot to AUKELO, OMOTE E£YLVE
SLETLOTNOVLKY) TTPOCEYYLON Kot TIOANATAR  SLOMPAyUATEUON TWV EVVOLWY OE SLAPOPETLKEG
KOTAOTAOELG Kal UTIO GAAEG ouvOnkeg. EmumpooBeta, ta nAeKTpOVIA KOl TA ATOMA, OV KOl
anoteAolv Baocikn yvwon wg BepeAlwdeLG EVVOLEG TNG ATOMLKAG KOL LopLakng Bewplag mou
BewpolvTal anapaitnTEG yLa TNV KATAVONON TOU TPOTOU AELTOUpPYLOG TNG EMLOTAMNG, dev
OUVOVTWVTOL WE OUTOTEAEL OVIOTNTEC OTN KABNUEPLVOTNTA KAl €lval AyvwoTa OTOUG
TIEPLOCOTEPOUG TPV €UTAAKOUV otn oxoAlkr Stdaktik Stadikacia, £€toL 6ev umapyxouv
EVOANOKTLKEG LOEEC OXETIKEG UE aUTA. To uPnAOTEPO MOCOOTO TWV 0PBWV ATAVINCEWY
eudaviletal otnv epwtnon 2: H nAtokn aktvoBolAia pmopel vo MPOKAAECEL KAPKIVO TOU
6€puatog, Omou avTLUETWTTlETAL LOVO TO BLOAOYLKO amOTEAECUA TNG NALAKNG akTlvoBoAlag,
omou 10 93% twv MoAlttwv eudavileTal evNUEPWHEVO Yyl TNV €nidpacn ™G NALAKAG
aktwvoPoAiag oto €éppa. O anodottol kat twv dvo Babuidwv eknaidevong epdavitouv To
uPNAOTEPO TTOCOOTO OPOBWV ATAVIACEWY A0 OAEG TLG UTIOAOLTIEG TIPOTACELG 99% yLa TOUG
TITUXLOUXOUG Kal 89% yla toug amAou¢ moAite. Ta avrtiotolya mocootd otig Olebvelg
€peuveg epdavitovtat vPnAotepa ywa toug amAolg ToAiteg  94%, amd QuUTA TWV

ermotnuovwy 88%, (Stockimayer & Bryant, 2012). Ot AUECEG KAl OPATEG CUVETIELEG TIOU
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emudépel n nAlakn aktwvoPolia otnv vyeia tou dépuartog (eykavpoata Kal pakideg) kabwg
KAl N TOAUXPOVN CUVEXAG EVNUEPWON QIO TNV TUTILKN KOL TNV ATUTN €KTtaibevon yla Tig
OPVNTLKEG OUVETELEC TNG TIOPATETAUEVNC €KBEONG OTOV NALO QMOTEAECAV KOTAAUTIKO
napayovta otn Slapopdwon okEPEWV Kol CUUTEPLGOPWY OTOUC TIOALTEG. TNV KaTnyopla
HE TIG KAAUTEPEG €MIOO0ELC aVAKEL Kal N epwtnon 3: O Beplog agpag avepPXETal, n omoia
evéxel Béon aflwpUaTog 0To Vou TwV eVAALKWY MOAITwyY. EmaAnBevetal otn kabnuepwvn {wn
Tou¢ adol Ta AVWTEPO OTPWHATO TOU OTILTIOU Toug ival Bepudtepa. Ta upnAd mocoota
0To oUvoAo Twv opBbwv amavtioswv 89,3% tou Selyparog, KabBwC Kal OTLC EMUEPOUG
Katnyopieg ekmaidevong, 97% otoug mruxltoUXoug Tpttoaduiag kot 83% otoug amodoLtoug
Sdeutepofadulag PBplokovtat o avrotolioo pe T TMOAU uynAd Tmocootd ToU
kataypagovrtal otic diebveic €peuveg, 95% yla toug €l81KOUC Kot 97% yla Toug amAoucg
noAiteg, (Stocklmayer & Bryant, 2012). MoAU koAr enidoon onUeELWONKE KaL OTNV £pWTNON
12: Yto Amap mapdyovtal Ta oupa, (Ta oupa £X0UV GUVSEDEL OTO VOU TWV TIOALTWV LLE TOUC
vedpouc). To TOCOOTO TWV CUHUETEXOVIWV ToU amavtnoav opba 83,6%, Pploketal kovta
oTto UPNAOG 85% mou KataypAdETAL YLa TOUG EMLOTAUOVEC Kol TLOAU uPnAotepa amo to 53%
Twv SleBvwy epeuvwv yLa Toug amAoug oAiteg (Stockimayer & Bryant, 2012).

Ye SU0 €PWTNOEL LOVO TA AmMoTEAEoHATA TG £peuvag tou Eurobarometer 2005 Sivouv
UPNAOTEPEC TLUEG VLA TOUC EUPWTTAIKOUE HECOUC OPOUG, OTNV epwtnon 5: Ta avtiBLotika
e€oudetepwvouv Toug LOUG Kal ta Baktipla (39,9% Twv MOALTWV amavinoav opbd otnv
€peuva €vavil 46% oto Eurobarometer 2005) kat otnv €pwtnon 11: To ofuyovo mou
QVOTVEOUE TIPOEPXETAL Ao T PuTd (59,5% Twv MOALTWY amavinoav opba otnv £psuva
évavtl 82% oto Eurobarometer 2005). Ta xapnAd moocootd Twv opBwvV AmMavVINCEWV TG
napouong €PEUVOC yla TNV epwtnon 11 sival Tautocnua PE TO LECO OPO TWV AVILOTOLXWV
TIOCOOTWYV TWV OMAWV TOALTWV ToU Kataypadovtal ot Stebveig €peuveg (Stocklmayer &
Bryant, 2012). Ocov adopd TNV €pwTNON 5, N CUVTAKTIKA SOUN TWV OpwWV AVTLRLOTIKO -
avtiBiwon mou mepPLEXEL TUAMA TNG AEENG LOG Kal To TpoBepa (avtl-) odnyel t okédn oe
ETUKEIPEVN OpAON TWV CUYKEKPLUEVWY PapUAKwWY evavTiov Twv Lwv. EmumAéov n peyain
Stadoon kat pn opBoAoylki Xprion TWV CUYKEKPLMEVWY OKEUOOUATWY Ta €XOUV KATAOTAOEL
mavtodUVapO 0TO VOU TwV TOALTwy. Ze SleBvelg €peuveg Ta TTOCOOTA 0pOwV AMAVINCEWY
Kupaivovtal amno ta xapunAd tou 8% otn MaAatcia to 2008 kat tou 18% otn Pwoia to 2003,
€wg to uYPnAO 56% otig H.M.A. to 2006. Ztnv teAevtaia €peuva otig H.M.A. to 2012 to0

mooootd twv opbwv €dpBace oto 51%. (National Science Board, 2014; 2012) AtiteL va
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onUEwwOel 6Tl elval n pHovadlkn €pWTNON TOU TO TTOCOOTO TwV 0POWV ATIAVINCEWY OTLG
H.N.A mapouaoialel dvodo peyalutepn amnd 10% otig €peuveg PeTd to 1999. To mocooTo
TWV €L6IKWV TIOU AMAVTOUV owoTd otnv £€peuva Stocklmayer & Bryant to 2012 avépyetal
010 89%. YtnVv gpwtnon 10: H tpuma tou 6{ovtog ival n KupLa attia ywo tv unepBEpuavaon
NG yNnG, TOU amoTeAEl KPLTAPLO yla Tov KaBoplopd Kot Tn SLAKplon Twv olyXPovwv
nieptBaAlovtikwy TPoPANUATWY epdavileTal To XaAUNAOTEPO MOCOOTO 0pOBwWV ATAVINCEWY
TOU epwTnUatoAoyiou (LOVo €vag 0TOUC TPELG TTOALTEG amavtd opBad). Evw Ta cuyKeKpLUEVA
npoPAnRUaTa amacyoAoUV £viova TNV KOV YVWHN TO XOPAKTNPELOTIKA TOUG yvwplopata
(outieg kat amoteAéopata) Sev pmopouv va kaboplotouv kat va StakplBolv amd Toug
ToAiteg. E€aAAou oe MOAANEG €peuveg avadEépBnke n olyxuon TOU ETLKPATEL LETALY TOU
dawvopévou tou Beppoknmiov kat TG £€acOEviong Tou OTPWHATOG OLOVTOG, OTMOoU TO
KaBéva and auta Pmopel va sivat n attio tou aAAou (Boyes & Stanisstreet 1997; Boyes, et
al., 1999; Khalid 2001; Papadimitriou 2004; Kalipsi, et al., 2009; Kisoglu et al., 2010; Hestness
et al., 2011). H ocuoxétlion tn¢ unepBépuavong tou MAAVATN HE tnv £€acBévion Ttou
OTPWHOTOG Olovtog, £xel kKataypadel OTIC OEEC TwV HOONTWV KOl TWV HEAAOVIIKWV
eknodevtikwy, (Khalid 2001; Papadimitriou 2004; Kalipsi, et al., 2009; Kisoglu et al. 2010;
Hestness et al. 2011) koBwg emiong kot amd tnv mAsloPndia Twv ev evepyela
ekmodevtikwv (Summers et al. 2000; Michail, et al., 2007). Ita amoteAéopata twv SUo
TeAevuTalwv avapePOUEVWV EPEUVWV WE eKMALSEUTIKOUC TTpwToRabuLag ekmaidevong, ol
Michail et al.,, 2007 onuewvouv OTL TO 52% TwV EKMALSEVTIKWY TIOU OCUMMETELXAV
urnootnplav OTL N TPUTA Tou 0loVTOog CUCXETIETAL HE TNV avénon tng Bepuokpaaciag tou
TAQvNTN, eVvw Kat n MAsloPndia Twv eKMALSEUTIKWY TTOU CUMUETELXOV OTLG CUVEVTEVEELG TNG
€peuvag Twv Summers et al., umootiplav Tnv idla L&€a.

21O TUAMA TOU €pwTnUAToAoyiou TG €peuvag mou avadEPETOL OTOV ETLOTNOVIKO
EYYPOUUATIONO CUUTIEPIAAUPBAVOVTOL TECOEPEL, EPWTNOEL TO TIEPLEXOUEVO TWV OMOLWV
oxetiletal kuplwg pe tn Prodoyia. Eival ol epwtnoelg 2: H nAtakn aktivoBoAia umopei va
pokaAgael kapkivo tou dépuatoc, 8: Ta pueAdovtika matdid vog yuuvacueévou avpwitou
va kAnpovounoouv ta 0@EAN TNC CWUATIKNG ToU doknong, 9: Ot mpwtotl avdpwrol €lnoav
v (bla emoxn ue toug dewvéoaupouc Kal 11: H ueyaAutepn moodtnta tou ouyovou mou
QVATNIVEOUUE TIPOEPXETAL ol Ta @utd. O PECOG OPOGC TWV TIOCOOTWV Twv 0pBwv
QIMAVTNOEWV OTI( EPWTINCELG Tou avadépovtal otn Blodoyia ywa TO OUVOAO TWV

CUUMETEXOVTWV €ival 73%, evw OTLG EMLUEPOUG eKTtaLdeUTIKEG PBabuideg dOavel to 79%
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OTOUG TTTUXLOUXOUC TpLtofabuilag, kal to 68% otoug amodoltoug deutepofaduiag. Eival
afloonueiwtn n mMoAU koA amodoon Twv anodoltwv NG dsutepoPfabulog oe oxéon Ue
ouTn Twv TTuxoLXwv TtpltoBadulag ekmaibevuong, Ue ouVEMELd va SlapopdwveTal n
HUEYAAUTEPN TLUN OTOV MPOCAPHOCHUEVO AOYO TwV 0pBwvV AMAVINCEWY yla TIC TTOPATIAVW
katnyopieg ekmaidevong mou ¢pOavel to 0,87. XopPAKTNPLOTIKO €lval OTL OTNV OpAdA TWV
EPWTNOEWV MOV cuoyetilovtal TeEPLOCOTEPO HE TN BloAoyia aviKel n povadikr mepimtwon
OTLC EPWTNOELG EMLOTNOVIKOU EYYPOUUATIONOU, TTou adopad TNV epwtnon 11, otnv onola ot
anodottol Seutepofabuiag kataypadouv uPnAdTEPO TOCOOTO 0pBWV AMOAVINCEWV OF
OX£0N LE TO AVTLOTOLXO TTOCOO0TO TWV MTUXLOUXWV Tpltofabutag ekmaidsvong. MeyaAutepn
OUOXETLON UE TN PUOIKN EVTOTILIETAL OTO TIEPLEXOUEVO TwV £pWTHoewV 1: To padievepyo
YaAa yivetal aopaleg pe to Bpaouo, 3: O Bepuog agpag avépxetal, 4: Ta nAektpovia eival
ULKPOTEPA amo Ta Aatopa, 6: OAn n padlevépyela eival amotéleopa avOpwrmivng
Spaotnpotntag, kot 7: O HAlog meplotpédetal yupw amd tn Mn. O péEcog Opog Twv
TTOOOOTWV TWV opBwv ATMAVINCEWV O0TO GUVOAO TWV CUUUETEXOVTWV eival 74,5%, otoug
TITUXloUxoug tpltofabutag 89,2%, kat otoug amodoltoug desutepoBaduiag 62,4%. O
TIOPOTTAVW TLUEG lval TTOAU ULPNAOTEPEC ATO TIG AVTIOTOLXEG OTO EPWTNHATOAOYLO GUOLKAG.
O MPooapUOCUEVOG AOYOG TwV 0pOWV amMaVINCEWV TWV amodoltwy dsutepofaduLag mpog
TIC 0pBEC amavtnoeLg oMo Toug mTuyLoUxoug Stapopdwvetal oto 0,70 Kot €XEL ULKPOTEPN
TLUA Qo TOV QVTIOTOLXO TWV EpWTNOewV TG Blodoyiag. Ou epwtnoelg 5: Ta avtiplotikda
e€oudetepwvouv Toug UG Kal ta Baktipla, 10: H tpuma tou 6lovtog ivat n kKUpLA altia
yla tnv unepBépuavon tng yng, Kat 12: Ito Amop Tapdyovial Ta oupa, aviAoUv TO
TIEPLEXOUEVO TOUC amo tn Xnueio — Bloxnueia. O HECOG OPOC TWV MOCOOTWY TwV 0pBwWV
QTOVTHOEWY OTO GUVOAO TWV CUKUETEXOVTWV €lval 52,4%, 0TOUG TTUXLOUXOUG TpLtoBaduLag
65,7%, koL otoug amodoltoug Seutepofaduiag 41,7%. OL mapamdvw TWEG TOU Elval
HULKPOTEPECG QMO TIG AVTIOTOLXEG TWV SUO0 TPONYOUUEVWY Katnyoplwyv, deixvouv aduvapuia
Pooéyylong tou mapamndvw mediov amd tou¢ mMoAiteg. O MPOCAPUOCUEVOG AOYOC TWV
opBwv amavtoewv twv anodoltwyv deutepoPfabulag os oxéon HE TOUG OVTLOTOLYOUG
tpLtofaduiag exmaibevong pBaAvel to 0,59 Kal €XEL TN ULIKPOTEPN TLUN OE OXEon HE T Suo
TIPONYOU LEVEC KATNYOPLEG EPWTACEWV.

Zta {NTAMOTO ETILOTNMOVIKOU EYYPOUUATIONOU TIou oxetilovtal meploootepo He tn Quotkn
eudaviletal n vPnAdtepn TN YL TO PECO OPO TWV TOCOOTWV O0POwWV ATIAVIACEWV TWV

TtuxloUxwv tpltofadulag ekmaidevong kabwg kat n vPnAdtepn aviiotolxn TR yLa TO
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OUVOAO TWV TOALTWV. ITI( €pWTNOEL Tou oxetilovtol TepLoodtepo pe TN PloAoyia
TIAPATNPOUUE ToV UPNAOTEPO TTPOCAPUOCHEVO AOYO Kol TauTtoxpova Tov uPnAotepo HEco
0pO TWV MOCOOTWV TWV opBwv amavtrioewv otn deutepoPfaduia yeyovog mou avadelkvUEL
™ Hkpotepn Sladopomnoinon tng anddoong twv anodoltwy ¢ deutepofabuLag o oxéon
HE TOUG TTUXLOUXOUG OE QUTH TNV Katnyopia epwtioswv. Ol UIKPOTEPOL OEIKTEG
gudavilovral ot EPWTAOELS TTOU adopoUlV TN XNUela — Bloxnueia. To AVIIKEIUEVO QUTWVY
amnodeixOnke AlyotEPO TPOOLTO OTOUG CUHUETEXOVTEC. OL amodoitol Seutepofaduiog
gudavilouv otnv v AOyw Katnyopla tn HEYOAUTEPN AMOKALON OO TOUG TITUXLOUXOUG UE
TOUC TEAEUTALOUC va £XOUV TN MULKPOTEPN amodoon omo OAEC TIC EMIUEPOUC KATNYOPLES
EPWTNOEWV.

OL amodottot g Seutepofabuiag amotedovv tnv mMAnBuopwoky Bdaon NG
Kowwviag. It epwtnoelg 11: H peyaAltepn moootnta tou ofuyovou TIOU OVOTTVEOUUE
TIPOEPXETOL oMo Ta putd, 2: H nAlakr aktivoBolia pmopel va TMPOKAAECEL KOPKIVO TOU
6éppatog, kat 3: O Bepudc aépag aveépxetal, ot emidooelc Twv SVo opadwv eival
TIOPATTANGCLEG KOl 0 AOYOC TwV 0pBwWV amavinoswyv Twv anodoltwyv dsutepoPfaduiog mpog
TIC OVTLOTOLYEC TWV TTUXLOUXWV TPLTOBABuLOG lval peyaUtepog amo 0,84. H skotpateia
¢ emipovng mMAnpodOpNoNg Tou KOWWVIKOU ouVOAoU yla T PAOPBEPEC GUVETELEG TNG
NALOKNC akTwvoBoAiag kaBwg kol tou Iwoyovou polou Twv Pputwv, KoL n oULVOETH
Stadikacia okéPng twv anodoitwv tng tpLtofaduLag mou meptAapufavel TNV tkavomnoinon
TIEPLOCOTEPWYV TIAPAYOVIWY YLa TNV 0pOOTNTA HLOG TTPOTACNG Elval KaTA KUpLo AOyo n attia.
Itnv epwtnon 5: Ta avilBLotikd e€0VSETEPWVOUV TOUG LOUG KOt Ta BAKTHPLA, OL YVWOELG TWV
anodoltwv ¢ deutepofaduLog Bewpolvial avemMapKelS. InUelwveTal peyain Siadopd
0TA TOOOOTA TWV 0pBWV amavinoewv Twv §Uo opdadwy, adou oe autda nepthapBavovtal To
57% amd TOUG TITUXLOUXOUG KAl TO 26% Twv amAwv MOALTwv. To mocooto twv opbwv
QMAVINOEWY OTOUG amodoltoug Seutepofadulag eival HIKPOTEPO amO TO ULOO TOu
QVTLOTOLYOU TTOCOO0TOU TWV amodoLtwy TPLToBAduLaG Kal 0 AOYOG TwV TOCOOTWYV Twv opbwv
QAT OEWV €lval Hkpotepog amnod 0,5.

H emidavelaky Hovo evnuépwon Twv MOALTWY Umopel va BewpnBel cav attia tng
Sladopormnoinong Twv mMocooTwy UETAED TWV EPWTNOEWV. XAPAKTNPLOTIKA TTOU cuVOETOoUY
NV €vvololoylkn katavonon eival n unépBaon tou otadiou tng amAng AMOUVNUOVEUONG
TWV EVWOLWYV TwV BEwpLwV Kal Twv MANPodopLwV Kal N avamntuén KPLTIKAG LKAVOTNTAG WOTE

va eMxepnuatoloyolv otnpl{OPEVOL 0 AUTA. Ta MapAmAvw XoPAKTNPLOTIKA pocdidouv
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oTa ATOMO TA QmMAPA(TNTA OTOLXELO ylol TNV TIOLOTIKA avAAuon Twv ¢GOLVOUEVWY, Kal
SLEUKOAUVOUV TNV QVILUETWTILON KPLOWWWY KOTOOTACEWY TNG KOWWVIKAG {WAG HEOW TNG
KPLTIKNC QVTLUETWITLONG KAL TNG GUVETOUC 0TAONG. H EAAELUUATLKY EVVOLOAOYLKA KOTOVONGON
avtiBeta odnyel oe aduvapia TOLOTIKNAC MPOCEYYLONG KAl OVAAUCNC TWV XOPAKTNPLOTIKWVY
€vo¢ mpoPAnuatog. Ta dtopa mou Sev SlabBétouv To KATAAANAO gvvoloAoylkd uttofabpo
OUTE TNV KPLTIKA LKavoTnta ylo enefepyacia kat olvBeon twv VEWV TANPodopLwv
KOTOAYOUV OTN OUYKEVIPWON KOl ONOTUNMWON OITOCTIACUATIKWY KOl  0oUVOETWV
mAnpodoplwv oL omoie¢ v TOUG TAPEXOUV TIC LKAVOTNTEC YylOL TNV QVILLETWIILON TWV
OUYXPOVWV KOWWVIKWV TIPokANoswy. Etol katda tn OSladlkacia avTIHETWMIONG TwV
npoPBAnuatwy katadelvyouv otnv amArn xprion mAnpodopLwv mou Unopel va odriynoav oe
ETUTUXN TIPOCEYYLON KOTOOTACEWV, OL omoie¢ Oopwc &g oxetilovtal petafl TOUG OUTE
ormoteAoUV OWHA €VOG CUMMOYyoUG £VVOLOAOYLKOU olkoSounuatog mou otnpiletol os
Bewpleg KoL apxEC aAAQ O€ ETIUEPOUG XAPAKTNPLOTIKA TOU TtpoPAnpatog. Elval amapaitntn
N QVATTUEN TNG LKOWVOTNTOC yla TNV epeTaipw enefepyaoia kot avaluon tng nAnpodoplag
amo tov TOoAltn otn olyxpovn kowwvia. Avaykaio kot Baoikn deflotnta Bewpeital o
mAnpodoplakoc eyypappatiopog (information literacy) mou amoteAetl kataAUTn yla t Sta
Blou padnon kat tnv opbn Staxeipton tng mAnpodopiag, (Abid, 2008).

To HeEYAAUTEPO TUNHA TOU EpWTNUATOAoyiou TTou adopd TN GUCLKr OXETIIETAL UE TIC
OAANAETUOPAOEL PETAEU CWHATWY. OL aAANAeTUSpAOELS KAl N Kivnon wG OomoTtéEAecua
QUTWV QIOVTWVTAL 0€ TIOAAEG EPOPUOYEC TNG KABNUEPLVOTNTAG. H €€QLPETIKN onpacia Toug
Toviletal dlaitepa ot avadopég TG Apeplkavikng Evwong ywa tnv Mpoaywyn g
Erotung (AAAS, 1993, 2009). AUo epwTrOEL; OXeTI{OVTAL UE TLG EVVOLEC TNG LATOG KOL TOU
BApoug TIOU XPNOLUOTIOLOUVTAL KOTA KOPOV otn kabnuepwvr {wh XwpeLg va yiveTal Opwg
HETAEL TOUG Olakplon Kol opbr €vvololoylkr) Tpocgéyylon. AUO E€pPWTNOELG €miong
avadpEpovial OTNV €EVEPYELA TIOU OMOTEAEL TOAUSLACTATO KOBNUEPLWVO OVTIKELUEVO
EVAOXOANONG ELTE OXETIKA JLE TNV EVEPYELA 0TN BACH TWV OpyaVvIKWV Letatponwy (dtatpodn
KoL Aoknon) aAAd KoL w¢ opAyovTag TG OLKOVOULAG.

Ta mocootd twv opBwv amaviioewv kal ot Vo katnyopieg ekmaidevong
eudavilovial PELWUEVO O OXEON UE TO AVILOTOLXA OTL( EPWTNAOCEL ToUu adopouv Tov
ETUOTNHOVIKO EYYPAUUATIONO. Ta YapnAotepa TOoooTd opbwv amaviioeEwv TOCO OTO
OUVOAO OCO0 Kal OTLC EMIUEPOUC KATNYOPLEG ekmaibeuong kataypadovial 6TV MPOoEYYLoN

Tou vopou dpaong — avtidpaong. Ot moAiteg aveédptnta amnd tnv Katnyopia eknaidevong
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TIOU QVAKOUV Tapouciacav TOAU XaunAég emibooels. Itnv gpwtnon 3: Mmopouue va
TLEPTIATALE SLOTL pag oTIPWYXVEL To £86adOG TIPOC TA EUTIPOC, ALYOTEPOL ATTO £VOIG OTOUC TIEVTE,
ouykekplpuéva 17,8% twv amodoltwv Oeutepofabutag kat 19,2% Twv MTUXLOUXWV
TpLtofaduiag, otnpilovtal otov tPito vopo tou Newton kat d€xovral OtL n enidpacn g
Suvapng ano to auyo €dadoc Umopet va pag Kwvroet katd tn Stadikacia tou Badioparoc.
MNapamAnola eival ta mocootd kat otn 2: Otav éva doptnyo ompwyVeL Kal apxilel va KLvel
€Va ULKPO OKLVNTOMOLNUEVO aUTOKIvNTO KABe Oxnua aokel pa Suvapn oto aAAo, aAAd To
dopTNyo aoKel PeEYAAUTEPN, OTNV OMOLA Ol TPEL OTOUC TECOEPELG TIOAITEG OoKEPTovTaL e
Baon to amotéleopa kot kabodnyouvtalL amd TNV apxf TNG Kuplopxiag Omou To
HUEYAAUTEPO, TILO EVEPYO, OWHA TIOU TIPOKAAEL TNV Kivnon, aokel tn peyalutepn duvapn.
MoAU xapnAn €ival n emidoon Twv TTOALTWV KAl OTOV EVVOLOAOYLKO TIPOaSLOPLOUO TNG Halag
KOl Tou BAPOUC OMOU HOVO EVAG OTOUG TPELG Ao Toug anmodoltou SeutepofaduLag amavta
OWOTA KATA HECO OPO OTLG EpwTNOELS 9: To BApog evOg owpatog elval n palo Tou CwWUATOoC,
kat 10: Otav eloal péoa otn OANACoA KoL ONKWVELS [l TIETPA LECA OTO VEPO, TO BAPOG TNG
TETPAG TTAPAUEVEL TO (610. OL OKEPELG TOUG KupLapXoUVTOL Ao TIG SLaloONTIKEG EUTELPLEG
™C KaOnuepvotnTag Kot AeltoupyolV Pe BAon To anmotéAeopa tng §pAong TNV MPOCWITLKNA
Toug avtiAnyn. EToL oL TECCEPELG OTOUC TIEVTE QO TouG anodoltoug deutepoBaduiag aAAa
Kol To 60% TwV MTUXLOUXWV amaviolV e Baon T HEYAAUTEPN €UKOALD oTnV avopBwon
HLoG TETPAG péoa otn Balacoa Bewpwvtag OTL emnpealetal Kol To BAPOC TNG TETPAC.
MeploocotepoL amd TOuG ULoOUC, CUYKEKPLUEVA TO 57% Twv anddottwv deutepoPfaduiag dev
umopoUV va Slakpivouv to Bapog and tn pala kat dExovral 6Tt tavtilovtal otnv epwtnon 9.
To teleutaio amotéAeopa eival amoAuta altlohoynpévo adol amoteAel kKavova TG
KaBnuepvng Lwng N EMKPATNON TNG €vvolag Tou BApoug KaBwg Kat n TalTion Tou BAapoug
HE TN pala. XapakTnploTko amoteAel OtL To XIALOypaupo, povada pEtpnong tng palag,
XPNOLUOTIOLELTAL WG povada PETPNonG BAPOUG OTIG KABNUEPLVEG CUVAANAYEG TWV TIOALTWY,
and ta koataotiuata €dwv Statpodng wg tnv meplypadn TwV XOPAKTNPLOTIKWY TWV
QUTOKLVATWY oTov TEPLodikd tUmo. Ta uPnAotepa mocootd o0pBwv aAmMAVIACEWV
kataypddovtat otnv epwtnon 11: (Ao apolBapioteg onkwvouv to (6o Papog. O
PnAdtepOC £06eVEL TN HEYAAUTEPN EVEPYELA), TIOU avadEPETAL OTNV EVVOLa TNG EVEPYELAG,
XWpLg Opwe va cuveyilovtal Kal otnv epwtnon 12: (M yAdotpa BplokeTal oTo pUmaAKovL
TOUu omtov oag Kot pla devtepn TMEDTEL amd To UMaAkovl cag. Kal ot Vo yAdotpeg Ba

€xouv evépyela), mou OSlampaypatevetal eniong tv da évvola.  Emlonudvoupe tn
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Sladopornoinon Twv MOCOOTWV OTIC EPWTINOELS TToU adopolv TNV Wbla évvola | vouo.
leyovog mou 0dnyel OTO CUUMEPACUA OTL Ol EKTIUNOEL TWV TOALTWV Yyivovtal pe Baon
Seutepevovta otolyela amo v ekwvnon NS EPWTNONG Kal apwOr oelg amo Tig LOEeG Tou
TIPOKUTITOUV QIO TNV KABNUEPLVI TOUG EUTELpia, oL omoleg mBavov va pn oxetilovral Ye To
UTO e€€taon PalvoueVo, Kal OXL TO VOUO N TNV €vvola TTou auTth dampaypatevetal. Etol
napatnpouvtal SladopEG oTa TOCOOTA 0PBWV ATAVINCEWY LEYAAUTEPEG TwV 15 povadwv
HETAEY TWV EPWTNOEWYV TIOU SLOMPAYUATEUOVTOL TNV 8L £évvola 1} VOUO. XTI EPEVVEG TWV
Summers, 1992, Kwtong, 2011, kat Kapdoylou & Kwtong, to 2013 enionuaivetatl OtL T
MooooTA Twv opBwv amavtioewv yla tnv (la umo efftaon 8LOTNTA pmopel va
ennpealovtal and T STunmwon TG £pWINoNG Kol Topouclalouv afloonUELWTEG
uetaBoAég. O Thornton, 1997 otn HEAETN TNC CUOXETLONG TNE SUVAUNG LE TNV Kivnon Tovilel
oTL n meplypadopevn anod to MPOoPAnUa Kataotaon eival Suvatd HePLKEG PopEC va alAatel
™ &Uvopn Tou omatLteital yla T CUYKEKPLUEVN Kivnon. Mapakdtw mopatiBetal £va
napadeypa: H epwtnon 1 otnv napoloa £€PEUVO OTO EPWTNUATOAOYLO TNC GUCLKAC TOVLE
oTNV eKPwvnon tnv eVOAAaKTIKN LO€a mou ouvSEeL TNV Kivnon pe t duvaun: «Eva maidi
TIETOAEL ULO TIETPA KATAKOPUPO TTPOC TA TTAVW. J€ 0An TN SLAPKELA TNG Kivnong TNG METPAC
QOoKe(Tal 0 aUTH UL SUVAUN KOTOHKOPUEN LE POPA TPOC Ta mavw». To 54% Tou GUVOAOU
TWV epwtnNBévIwy amavinoav opbd, O AUTOUG TEPLEXOVTOV TO 65% TwV TTUXLOUXWV
TprtoBaduiag ekmaidevong kat Twv 45% twv anodottwv deutepofabutag. H dla epwtnon
ue dladopetikn datunwon «Eva modi meta uta nétpa, note to nodi aokel Suvaun otnv
netpa: A) Otav @euyel amo 1o xépt tou B) Otav eival otov agpa;» otnv €peuva tou Kwton
10 2011 eixe amavinOsi 0pBA amo 1o 97% twv pabntwv Aukeiou to 86,3% TwV poLtnTwV Kat
10 97,6% Ttwv ekmadeuTikwy NpwtoBabutag sknaidevong. Mapatnpeital 6To GUVOAO TWV
KOLVWV EPWTNCEWV HE TNV €peuva tou Kwton, 2011, Ta mocootd tTwv opbwv amavinoewv
mou avadépovtal otoug Hadntég Aukeiou va eival uPnAdtepa amo Ta avtioTola Twv
TIOALTWV 1o elval amoddottol dsutepoBadulag eknaibevong. To eninedo katavonong Twv
KAQOLKWV EVVOLWV Kol Bewplwv tnG unxavikng daivetat vpnAdtepo otoug pabntég ol
oroliol euvoouvtal and tnv npoodatn oxoAkn didaockalia, oe avtiBeon pe Toug TOALTES
TIOU OTO MEPACA TOU XPOVOU ETLKPATNOAV OL EVAAAAKTLKEG LOEEC.

Eva amd ta Paolkd EepeuvnTIKA epwtnpata  omotéAece n  Slepelvvnon TG
evbexouevng oxéong Metafl TOu OUVOAOU O0pBWV AMAVINCEWV OTOV ETMLOTNUOVLKO

EVYYPOAUUATIONO KAl TOU OUVOAou opBwv amavioewv Ot €pWINOEL ¢GuoLKAG. H
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enegepyaocia twv dedopévwy €6el€e TNV UMOPEN OTATIOTIKA CNUAVTLKAG 0XEoNG UETAEL TNG
EMI600NG TWV TIOALTWVY OTOV ETILOTNHOVIKO EYYPAUUOTIOUO HE TNV EMIS00N OTIC EPWTHOELS
dUOLKAG. XPNOLUOTIOLWVTOC WE aveEdptnTn UETABANTH) TO CUVOAO TWV 0POWV ANMAVTCEWV
otn ¢uoikn n e€lowon Mou KATAANYOULE yla TNV EpUNVELa TOu povtéAou eival n: [ZUvoldo
opdwV omaVINOEWY OTOV EMLOTNUOVIKO eyypauuatiopo = 4,781*In(20vodo opdwv
armavtioswv oty @uotkn)]. H mapandavw efiowon meplypadel po KapmuAn n kAlon tng
ornolag eAATTWVETAL 000 UETAKLVOULOOTE TIPOC LEYAAUTEPEC TIUEG OpOBWV QMAVINCEWY OTN
duokn onote eAaTTWVETAL TO TINALKO TNC HETABOANG TOou aplOpoU Twv opbwV amavtoewv
OTOV ETMLOTNUOVIKO EYYPOUUATIONO TIPOG TNV LETABOAN TwV 0pBWV amavtrioewv otn GpuUoLKNA.
0o0 avfdvetal 0 CUVOALIKOC aplBUOC TwV 0pBWV AMAVINCEWY 0TN GUCLKH EAATTWVETOL N
Taon avfénong tou OUVOALKOU oplOpol Twv opBwv OMOVINOEWV OTOV ETILOTNLOVIKO
EYYPAUUATIONO. ATTO TNV avaAuon TPOKUTITEL OTL N avénon Twv opbwv AMOVINCEWV OTN
dUOLK OUVETMAYETAL TOUTOXpova auénon oTlG OpOEC AMAVINOELC OTOV EMLOTNHUOVLKO
EVYYPAUUATIONO N TAON TNC omolag akoAouBel pOivouoa mopeia. H ouvelodopd TG PUGCLKNC
otn 80unon Kal ouykpotnon TOU EMIOTNUOVIKOU EYYPAUHOTIOHOU  OmodElKVUETAL
onuavtikn, ilval opatr opwg n €€acBevnon tncg enibpaocnc otig uPnAotepeg emtbOOELG
EVYYPAUUATIONOU. H TIPOOEYYLON TWV OVWTEPWY ETILMESWV EMLOTNUOVIKOU EYYPUUUATIOUOU
TMPOUTOBETEL auénUEVN KPLTIKA LKAVOTNTA Kal yvwon t¢ $duong ¢ EMOTAKNG TOU
npoodépel n Ppuoikr, avadeLKVUETOL OPWE TAUTOXPOVA KAl N amaitnon yla SLEMLOTNOVLKNA
— OALOTLKA T(POCEYYLON TNG YVWONG.

Ma tov é\eyxo g enidpacng Tou eminedov HOpPWONG TWV CUUUETEXOVTIWVY OTNV
eNidoon oTIC EPWTNOELG TTOU avadEPOVTAL OTOV EMLOTNOVLIKO EYYPAUUATIONO KOBWE Kol o€
QUTEG Tou avadépovtal otn Puolky oxnuatiotnkav TPelg OSLoPOPETIKEG KaTnyopleg
HopPWTIKWV eMMESWV oTn deutepoPaduta (amodottol N'upvaciov, EMAA kat FEA) katl Suo
otnv tptofaduta (mruxtouxol ATEI kat AEI). H BeAtiwon tou emunmédou popdwaong Kat n
ETILOTNOVLKH KOl TEXVOAOYLKI KOTAPTLON amaltolV eMTAEOV XpOVo ekmaidevong, Nlupvaclo-
AUkelo kat AUKelo-AEl ) ATEI, umtdpxouv OpWG KoL TIEPUTTWOELS EAEYXOU TIOU O EMUTAEWV
Xpovog empopdwong eival idlog omwg EMAA-TEA kat ATEI-AEL. H peyaAUtepn Slaomopd
OTl O0pBEc amavinoell TOU EMLOTNUOVIKOU €yypOUMATIOpNOU €udavioTnke OTOUG
anodottoug MEA. Ze autd doltolv oL mepLoocOTEPOL LaBNTEG oL omolol dtadEpouv MOAU o€
eMinedo yvwoewv, oToXWV Kal Mpoowritkwy evéladepoviwy. H peyalutepn dlaomopd ot

0pBEg amavtioelg ¢ GUOLKAG Kataypadnke otoug mruxouxoug AEl kabBwg oe autoug
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CUULETEXOUV KOl OL TITUXLoUXOoL BEWPNTIKWYV ETILOTNUWVY N 0XEON TWV Omolwv PE TN GUOIKA
elval e€alpetika acBevr¢ Adyw Ttou mpoypappatog onmoudwv oto AUKeElo. H povopepng
npoonAwon Tou emIBAAEL TO €€€TAOTIKO cUoTNUA oTou¢ urtoPriploug t¢ BewpnTIKAG
KateVBuvong omoudwv TPOG Ta HABRUOTA TOU BEWPNTIKOU TOUEN TOUG OMOEEVWVEL ATTO TLG
BaolkéC apxéG TIC ¢uolkng mou OLEmouv TNV Kabnuepwvy lwr. Ita OmMOTEAEopOTO
TIOPOTNPELTAL YEVIKA pLa AUENTLKNA TACN OTLC TLUEC TWV HECWV OpWV OTLC OPOEC aMaVTHOELG
TWV EPWTNCEWV TIOU avVadEPOVTOL OTOV ETMLOTNUOVIKO EYYPAUUATIOUO aAAA Kal 0T GUOCLKN
KaOwg BEATIWVETAL TO LOPPWTLKO ETIMESO TWV CUUUETEXOVTWV.

Me tnv edappoyn tng availuong dtakvpavong kota éva mapayovra (one way ANOVA)
EUPAVIOTNKAV OTOTIOTIKA ONUOVTLKEG OlapOopEC OTOUC HECOUGC OpPou¢ Twv opBwv
QMOVTNOEWV TIou adpopouV Kal TG SU0 KaTnyopleg epwTAoswy. Ta amoTteAéopata Tou post
hoc eAéyxou Mann-Whitney U yia tn oUyKpLON TwWV OUASWVY SLOPOPETIKWYV HOPPWTLKWV
eTUMESwv Kata evyn £€6el€av oTATLOTIKA onpavtiki Stadopd yio OAa ta dtadopetika {evyn
TWV OHASWV OTLC EPWTNOELS TTOU a.PpOPOUV TOV ETLOTNLOVIKO EYYPAUUATIOUO KoL TN GUCLKN
€KTOC Tou {evyouc EMAA — TEA kot 6oov adopd TIC 0pBEC AMOVTIOELS OTIG EPWTHOELG TNG
dUOLKAG Omou TPOKUTMTEL Tu)aia Slakupavon, evw oto levyoc ATEI-AElI n Stadopd oTIg
EPWTNOEL TNC dUOKAC  epdaviletol oOplakA OTATIOTIKA onupovtiky pe p=0,005.
YYnAOTEPOUC UECOUC OPOUC KATATALEWV OTIG OUYKPLOELS EUPAVIOOV OL OUASEC UE T
Teploootepa €Tn ekmaideuong, kat oL anmogottol Twv MEA oto levyog FEA-EMAA 6cov adopd
TOV EMLOTNMOVIKO €yypappatiopd. Emonupaivetal n guddavion OTATIOTIKA ONUOVILKWV
Sladpopwv oTOUG MEOOUG OpouC¢ Twv opbwv AMOVINCEWV TOU  EMLOTNOVLKOU
EYYPOUUOTIONOU KaL OTLG TPELG KATnyopleg popdwTikwy emumédwy mou Stakpibnkav otoug
anodottoug Seutepofabutag ekmaibeuong, OMwE Kot oTlg SUO KATNYOPLEC TWV MTUXLOUXWY
™G Tprtofabutag. O emumAéov xpovog ormoudwv Tou Aukeiou og oxéon e To NTUUVACLO ) TwV
AEl kal ATEl oe oxéon pe to AUKELO, 0AAQ Kal N SLOPOPETLKA TPOCEYYLON TNG EMLOTHKNG
mapAAANAa pe tnv avamtuén SladopeTikwy MPOCWTIKWY evlladepoOvTwy amodppola g
Sladopetikig duong Twv duo TUMWV AUKELOU, A TWV AVWTATWY EKTIALOEUTIKWY LOPUUATWV
odnyouv pakpompoBeopa oe SLapopeTikA eminmeda €MIOTNUOVIKOU €gyypaupaTIOpoU. Ta
anoteAéopata PBplokovial oe cupdwvia HE TG SLAMIOTWOELS TwV OlEBvwy epeuvwy yla
KaAUTEPEG €MIOOOEL] OTIC EPWTACELG EMLOTNUOVIKOU EYYPAUUATIOHOU PE TNV dvodo Tou
erunédou eknaidevong kat Tou evdladEépovtog Twv cuppetexoviwy, (Durant et. al. 1989;

Stocklmayer & Bryant, 2012; National Science Board, 2014). H mapdAAnAn tautoonun
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EUPAVION OTOTIOTIKA ONUAVIIKWY Slopopwv HETOEl Twv OSladOopeTKWY HOPPWTLKWY
eninedwv otn uoLKA EVIOXUEL TN OUCXETLON HE TOV EMLOTNUOVIKO €YyypPAUUOTIONO. H
amoucia OTATIOTIKA oNUavTkng dtadopd¢ oTtoug PECOUG OpOoUC TwV 0pOwV AmMaAvVINoEWY
mou adopouv ™ Puotkr, LETAEL Twv amodoitwy Twv dUo Tunwv Aukeiou, mapdAAnAa pe
TIC XOUNA£EG emIOO0ELG TOUC 0T duaLkn Tou odeilovtal otnv anodoxr Twv EVOAAAKTIKWV
LOewV, KATadelKVUEL TNV LOXU TWV LOEWV AUTWV TIOU ETUKPATOUV GTO VOU TWV anodoLtwy tng
SeutepoPadBULAC LETA TO TEAOG TNG TUTILKNC TOUC eKTIAiSEUONG KaL TNV EVNALKLWOT) TOUG.

OL péool opol Twv avdpwv oTiG opBEC amavtnoelg Kot ot U0 KOTnyopieg Twv
epwtAoswv epdavilovral uPnNASTEPOL OO TOUG OVTIOTOLXOUC TWV YUVOLKWVY. H popdn twv
KOTOVOUWV TWV 0opbwV amavinoewv UTIOSEIKVUEL €val TTAEOVEKTNUA Yl TOUC AVIpPeG. H
KOTOVOUI TIOU OVTLOTOLXEL OTOUC QVIPEC E£lvol TEPLOCOTEPO CUOCTIELPWHEVN KOL TIPOG
uPnAdTeEPEC TIHEG. H Slaomopd oTnV KATOVOUN TwV 0pBwv amaviioewy yLa TIG EPWTHOELG
TIou a.popPoUV TOV ETLOTNOVIKO EYYPOUUATIONO £ival HeyoAUTEPN OTLG YUVALIKEC. 2TIC 0pBEG
QIMOVTNOELG TWV EPWTHOEWY TNG GUOLKAG Peyalutepn Slaomopd epudavileTal 0TOUG AVIPEC
LE TNV KATAVOUN TWV YUVALKWY OUWE VA €(VaL CUCTIELPWHEVN TIPOC XOUNAOTEPEC TIHEG. OL
SLAPECOL TWV KATAVOUWYV KoL OTIG SUO KOTnyopleg epwtroewv eival oe uPnNAOTEPEC TIUEC
yla TouG avtpeg. To pn MopapeTplkd teot Mann-Whitney U mou xpnotpomoliOnke otn
OUVEXELX ylo va eAeyxBel av oL Slapecol Twv opOwV AMOVTINOEWV YLa TI( EPWTIOELS TIOU
adopolV TOV EMIOTNHUOVIKO EYYPOUMOTIONO KABWE KOl yla T €PWTNOELS PUOLKAG
Sladépouv weg mMPog To GUAO TWV CUMUETEXOVTIWV €8ELEE OTATLOTIKA onuavtiky Stadopad
ooov adopad TG SLaPéoous Kol Twv SU0 KATNYOPLWV QTMAVINCEWV HETAEU avdpwv Kot
yuvalkwv. Ou yuvaikeg gudavilouv xapnAotepeg embOCEL 0 OUYKPLON ME QUTEG TWV
avépwVv og BEPATA ETLOTNUOVIKOU EYYPAUUATIONOU 0€ TTOANEG £pEUVEC OMWG TwV Hayes &
Tarig, 2000, kaBwg kot o OAn tn oelpd epeuvwv tou National Science Board amoé to 1992
£€we Ko to 2012.

O EMLOTNUOVIKOC EYYPOUUATIONOC TWV EVAALKWY TIOALTWY daivetal va e€aptatal amnod
v KatevBuvon omoudwv oto Aukelo. OL amoédoltol NG Oetkng KatewBuvong
napouciacav KAAUTEPES EMLOOOELG KATA LECO OPO ATIO TOUG OVTLOTOLXOUG TNG TEXVOAOYLKAG
Kal BewpnTikng katevBuvong. Ta anoteAéopata €86eL€av TNV UMOPEN OTATLOTIKA ONUOVTLKAG
Sladopag, otig opbEC AMAVINCELS TWV EPWTACEWY TIOU avadEPOVTal OTOV ETLOTNOVLKO
EVYPAUUATIONO aAAG KoL O QUTEG Tou avadEpovtal otn Guolkn, LETAEL Twv amodoltwy

™G BETIKNG KaTteLOUVONG O€ OXEON UE AUTOUC TwV AAAwV dVo KateuBUvoswv. OL anddoltol

[181]




™C¢ BEWPNTIKAG KaL TNG TEXVOAOYLKNG KateuBuvong mapouotalouv petafl Toug Ttuxaia
StakVpavon. H amouoia tétaptng katevBuvong omoudwv odnyel Toug Habntég mou €xouv
OTOX0 amAd TNV OAOKANPwon Tou AUKElOU O MO OO TIG BewpnTIKA EUKOAOTEPEC
KOTEUOUVOELG, TNV TEXVOAOYLKN KoL Tn BOewpntiki. Aoylkry Ouvémela Bswpeital oTo
Onkoypappo n HeyaAn dloomopd Twv opBwV amavtroewyv oti¢ SU0 KATteuBUVOELS oTIOUSWV.
AvtiBeta to oUVOAO OXedOV TwV HaBnTwv TG BeTIKNC KatevBuvong otoxelouv oTNV
TiposToLlpacia yla TG maveANaSIKEG EEETACELG KAl €lval TIEPLOCOTEPO HEKTIKOL OTOV TPOTO
Slaxeiplong tng yvwong. Eival eukoAdtepo yU autoUG va KOTAVOroouv tn oUUPBoAn tng
EMIOTNUOVIKAG yvwong otnv kaBnuepwvry {wr WHE OUVEMELD TNV TIPOCEYYLOn TOU
ETILOTNMOVIKOU EYYPOAUUATIONOU. X& OAEG TIG TAELG Tou levikoU Aukeilou otoxog eival n
npostolpacia yla tig maveAAadIkéG e€etaoelg. Ol HaBNTEC EMLKEVTPWVOUV TNV TPOooTabeLa
0T YVWOTLKA QVTIKE(PEVA TNC KatevBuvong onoudwv mou Ba emiAé€ouv katl adladopolv
ota urnohouna. Ou Sidaokalieg e€sldikevovtal onmote eMEPYeTaL amouaoia evdladEpoviog
OO TOUC TEPLOCOTEPOUG HaBNTEC SLOTL TauTileTal n yvwon pe tnv pebodoloyia emiluong
0OKNOEWV. Blwvouv £ToL pLa armootpodn yLo TNV EMLOTNUOVLIKNA YVWaon Kol SgvV KATavoouv To

pOAO tNC otn Kabnuepwvn wn.

O éAeyxo¢ TwV HECWV OPWV TWV O0pBWV OIMOVINOEWV OTOV ENMLOTNHUOVIKO
EYYPOUUATIONO KoL TN ¢uolkn He mapayovia Siadopomoinong To EMAYYEAUA TWV
OUMMETEXOVIWV amoteAel péco avadeléng tng taong molotikng Siadopomoinong mou
TIPOKOAEL TO EMAYYEAUQ OTOV ETUOTNUOVIKO EYYPOUMOTIONO KABwWG KoL OTnV LKavotnta
QVTLUETWTILONG TwV POLVOUEVWY UE BAoN T EVVOLEG KOl TOUG VOMOUG TnG ¢puotkng. O
EKTIALSEVUTIKOL TWV BETIKWV eMoTNUWY gpdavilovtal wg elSLkol kat oTig SUo KaTnyopleg Twv
EPWTNOEWY. O TIC ATOVINOEL] TWV EPWTNOEWV TIOU avadEPOVTal OTOV ETLOTNHUOVIKO
EYYPOUUATIONO OL EAey)OL £6€LEQV OTATLOTIKA ONUAVTLIKH SLapopd 0ToUC LEGOUC OPOUG TWV
opBbwv anmavtoewv HETAEY TWV EKTIALSEUTIKWY OETIKWY EMOTNUWY TIou epdavilouv tov
uPnASTEPO MECO KOL TWV UTIOAOITIWY EMAYYEALATIKWY OUAdwv. OL péool 6poL Twv opBwv
QIMOVTNOEWV TWV UTOAOMWY eKTtaLSeUTIKWY SeutepoPAbuLag KOl TwV aviioTowv TNng
npwtoBadulag ev mapouotdlouv OTATIOTLKWE oNUAvVTIKN dtadopd petafl toug, elval Opwg
vdnAdtepol kal Slad€Pouv ONUOVTLKA oo TOUG LECOUG TWV UTIOAO LWV eTtayyeApdTwy. OL
dnuootol urtdAAnAol epdavilouv tov apéowg vPnAdtepo PECO TOU SLadEPEL ONUAVTIKA

amo TIG UTIOAOLTIEG Katnyopieg. TEAOG oL péooL yla Toug eAeVBepPOUG eMayyEAUATIEG, TOUG
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OLWTIKOU G UTTAAANAOUC KOl YLt TOUC AVEPYOUG SV SLadEPOUV OTATIOTIKA HLETAED.

Mapoépola €lval KoL T QMOTEAECHATA Ylo TG €PWTNOELS NG GUOIKAG. MMpPoKUTTEL
OTATLOTIKA ONUAVTLKY Sladopd 0TouG HECOUG OPOUG TwV 0pBWV AMAVINCEWV UETALY TWV
EKTIOULSEVUTIKWY OETIKWV EMIOTNUWY TIou gpdavilouv tov UPnAOTEPO  HECO KOl TWV
UTtOAOMWV €mayyeAHATIKWY opddwv. Ot SladopéC O0TOUC HECOUG TWV EKTTOLOEUTIKWV
OAWV  0IKOTNTWY KAl TWV eKMALSEUTIKWY Tipwtofabulag mapouvoialouv tuxaia
StakVpavon, Slad€pouv OUWG ONUAVTIIKA O QUTOUC TWV UTIOAOUWVY emayyeApdtwy. Ot
HECOL OPOL TWV 0PBWV ATIAVINCEWY TWV EKTTALSEUTIKWY TIPWTORABULOC KAl TWV UTTOAOLMTWV
emayyeApatwyv Sev mMapouoldlouv OTATIOTIKA ONUAVTIKEG SladopeéC o Kavéva amod ta
HETAEL TOUG eMIUEPOUG Leuyn. EmayyEéApata OnMwe TwV eKMALSEUTIKWY TIOU oXeTi{ovtal Pe
TN yvwon Kal TV ToPELa TPOG TNV KOTAKTN G TNE, avarmtUooouV TNV avaykn yla t dwa Biou
Habnon Kal OVTLUETWITI{OUV KPLTLKA TNV TIAnpodopia OXl AMOKAELOTIKA UTO Tov povéua
HLOG ETILOTAMNG.
H ouvunepidopd twv eMOyYEAHOTIKWY OHASwV Tou Oeiypatog otig SUo SladopeTIKEC
KOTNYOPLEC E£PWTNOEWV (EPWTNOELG EMIOTNUOVIKOU EYYPOUUATIOHNOU KOl EPWTNOELG
duokng) mopouctaletol TAVOUOLOTUTIN. H KALMAKWON TwWV HECWV Opwv OTI; OpBEC
OTOVTNOEL, TWV EPWTNOEWV ETILOTNHOVIKOU EYYPOUUATIONOU KaOwG Kal otTic opBEg
QMAVINOEL TWV EPWINOEWV QPUOLKAG, yla TIC OSLadopeg €eMAYYEAUATIKEG OUASES,
eudaviletal avtiotolyn. Elval epdavig kal oe autod To CNUELO TNG EPEUVOC N CUCXETLON
HETAEL TOU ETILOTNOVIKOU EYYPAUUATIONOU KaL TNG LKOVOTNTOC TWV TOALTWYV OTN Xprion Twv
EVWOLWV KAl TwV VOHwv TG Puokng. H duok pmopel va amotedel HEPOC NG
ETUOTNUOVIKAG EYYPAUUATOOUVNG OUWG N TeAeuTalol amaltel €kTtOG amd tn Sldxuon g
YVWONG P0G AAANEG ETILOTIUEG LLLOL TIEPLOCOTEPO OALOTLKI) AVILUETWTTILON TWV GALVOUEVWV.
MNa t dlepebvnon tng emidpaocng NG nAKiag otnv emidoon Twv €pWINCEWV
ETUOTNUOVIKOU  €YYPAUUATIONO aAAG kol TG ¢uolkng Snuwoupyndnkav  oxtw
OMASOTOLNUEVEG NALKLOKEG KATNYOPLEG TWV TEVTE ETWV N KABE HLa, yLa Toug TtoAiteg amd 21
w¢ 60 etwv. Kataypdadnke n epdavion vPnAotepwv PECWV OpwV OTLC OPOEC amavINOELG
TWV EPWTACEWV ETLOTNMOVIKOU EYYPAUUATIOHOU aAAQ KAl OTLG EpWTNOELS PUOLKAG OTNV
NAKLaKA opada twv 46-50 etwv. Ot peTaBoAég TG emiboong o€ cuvaAPTNON KE TNV NALKLOKA
opada akoAouBolUv mapouola Sladopomoinon OT EPWTINCEL TOU  ETLOTNOVLKOU

EYYPAUUATIOMOU Kal TG Puotkng. OL vedtepol, otnv nAkklaki opdda 21 - 25 etwy,
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napoucotalouv TN XaunAotepn emidoon Kal ot SUO KATNYOPLEC EPWTACEWV ATtO OAEG TLG
UTTOAOLTIEG OMASEG. ZTATIOTIKA ONUAVIIKEG €lval ol Sladopég peTafl TNG TAPATIAVW
NALKLOKAG opadag Kal Twv uToAoimwy amd 31 w¢ kot 50 €Twv Kol oTig U0 KATNYOPLEC
£pWTACEWV KABWC Kat tN¢ opadag 26 - 30 etwv, mou epdavilel xapnAotepn Babuoloyia,
LE TLC aVTIOTOLXEC o 36 w¢ 50 eTwV POVO OTIC EPWTNOELS TTOU adOopPOoUV TOV ETLOTNLOVIKO
gyypappaTiopd. Mapd tnv KAAUTEPN KATAPTLON TWV VEOTEPWV O BEpaTa €MIOTAUNG KOl
texvoloyilag Aoyw tnG KaAUtepng eknaibevong nou dtabétouv (Losh, 2010; Pew Research
Center, 2007, National Center for Education Statistics, 2007), kot twv uvPnAotepwv
embooewv TOU Kataypadovral yu oautouc¢ ot Oiebveic £peuveg (National Science
Foundation, 2014), ol NAKLAKEG OUASEC TWV MOALTWY TIOU CUMMETELYOV OTNV £€peuva Kal
napouciacav TG uPnAotepeg emtdooelc NTav amod 36 wg 50 etwv. Itnv EAAada n peyain
avénon tou dpoltntikov MANBUoHOL oTiG NALkieg 18-34 etwv amnd to 1999 wc to 2004 Sev
oupBadilel pE TIC TIPOOTITIKEG £pyooiloc ToOU TPOodEPEL TO TTUXio NG TpLtoBadulag
ekmaidevong, KABWC KaL LE TNV EPYACLA TTOU EMITEAOVUV OE CUVAPTNON LE TA TTPOCOVTA MOV
katéxouv (The European Higher Education Area in 2012: Bologna Process Implementation
Report). H amouocia epyaociag¢ kKat n Sucolwvn MEANOVTLKI) TIPOOMTIKN A£lToUpyEl
LoOOMEedWTIKA otV  PuUXOAOYLK) TIAEUPA YeEYOVOG Tou emnpedlel KABe TmrTuxn NG
KOONUEPLVOTNTAC TOUC KOL TN OXECN TOUC LLE TNV ETLOTAUN.

H enidpacn tou evdladépovtog yla mAnpoddpnon oe Béuata mou adopolv TNV
ETULOTA N KL TNV TEXVOAoyia KaBw¢ Katl Tn oXoALlkr puOLKN, TNV EMLSO0T TWV TOALTWY OTOV
ETULOTNUOVIKO EYYPOUMATIONO Kal TN GUOLK, KABWE Kal N CUOXETLON TOU HE TN CUVOALKH
oXOALKN emidoaon Kal tn oxoAkn enidoon otn ¢uoikr, Bondnoav otn Stepelivnon tou poAou
™G avtoavtiAnPng Twv TOAITWV o0Tn MaONnTKR TOou¢ nAlkia Ue tnv €midoon mou
napouctalouv onuepa o BEUOTA EMLOTNUOVIKOU E€yypaUUATIOpoU Kot uolknG. Me tov
TPOmo auto 860nke n duvatotnta va eleyxBel o poAog TnG avtoavtiAnyng otn oXoALKn
NAkia otn Sltapopdpwon tou eMUMESOU TOU EMLOTNMOVIKOU EYYPOUUATIONOU aAAQ KoL TNG
XPNong Baocikwy vOUwV Kal evwolwv T puaotkng otn kabnuepvr Lwn.

Apxka Kataypddnkav OTATIOTIKA CNUAVTIKEG SLadopEG OTOUG UECOUG OPOUG TWV
opBwv amavtioswv mou adopolV TOV ETMLOTNUOVIKO EYYPAUUOTIONO HETAEU OAWV TWV
leuywv Twv opadwv Sladopetikol evdLadEPoVTog TOU CUYKPOTHBNKAV. ZUYKEKPLUEVA
HETAEL autwv mou dnAwoav KaBoAou A ULKPO evOladEPOV yla EMLOTNMOVIKA BEpata Kal

Tautoxpova KabBoAou n Ukpo evlladépov otn oxoAlkn duoikr (opdada 1), autwv mou

[184]




SNAwoav HETPLO evELOPEPOV YLA ETTLOTNUOVLKA BEpATA KOl TAUTOXpOova UETPLO evOLadpEpoV
otn oxoAwkn duoikn (opada 2), kot autwy ou SnAwaoav peyaho f oAU peydlo evéladEpov
ylOL ETLOTNHOVIKA BEpaTa KoL TAUTOXPOVO. UEYAAO 1) TTOAU peYAAO evOLlapEPOV OTN OXOALKN
duowkn (opada 3), pe TIC opadec peyoAUTtepou evlladépovto¢ va epdavilouv tnv
unAdtepn Babuoloyia. H mapamdvw cucxETon eival ouppatny pe TIC SLAmIoTWOoEeLS amnod
Tov Slaywviopod PISA tou 2006 o6mou ol pabntég pe upnAdtepo evdladépov yla Tt
EMLOTNUOVIKA Bépata mapouciacav KaAUTeEpeC eMIOOOELC O0TOV OELKTN TOU EMLOTNHOVIKOU
gyypappatiopov (OECD 2007), kaBwg Kal HE QUTEG TNG €peuvag Twv Shen & Tam to 2008
Ol OTIOLOL XPNOLUOTIOLWVTOC T AMOTEAETHATA TWV EpeUVWV TIMSS Twv eTwv 1995, 1999, kat
2003 katéypaav ot eninedo xwpPaAC, pLa OETIK CUOXETLON METAEU TOU eVOLADEPOVTOC TWV
HOONTWV Yl TO EMLOTNUOVIKA BEpata Kal TnG €midoonc autwyv. H Katdaotaon ylo Toug
HECOUG OPOUC TWV 0pOWV AMAVINCEWVY OTLG EPWTNOELS TNG GUOLKNC dLadopormoleital 6oov
adopd TG opadeg 1 Kal 2 yLa TLG OToileg POKUTTEL TuXaia StakUupaven. Metal twv (euywv
opada 1 kot opdada 3 kabBwe kat Twv opada 2 kat opada 3 cuveyxilouv va TPOKUTITOUV OPWC
OTATLOTIKA ONUAVTIKEG Sladopéc. NapatnprnOnke Tautoxpova peyain avénon ota mocooTa
TWV CUMUETEXOVIWY TIoU ekdNAwvVouV peydlo r oAU peydlo evdladEépov oe BEpata mou
adopolV TNV EMOTAMN KL TN OXOAWK GUOLKA HE TNV aUENON TNG YEVIKAC OXOALKAG
enidoong kal tn¢ enidoong otn oxoAkn ¢duoikn. Me tnv mapadoyxn OtL n akadnuaikn
autoavtiAnyn twv padntwv kabwg Kot n avtoavtiAnyn o KABe emUEPOUC TOUEQ €lval
ouVAPTNON avTioTolXa TNG CUVOALKNG OXOALKAG TOUG €midoong Kabwg Kol TNG OXOALKNG
enidoong oto ouykekpLUEVo Topéa, (Marsh, 2007; Seaton et al., 2009), dpaivetal ot: Oco
uPnAotepn elvat n avtoavtiAnyn twv padntwv (dnAadn KaAUTepn YeVIKN OXOALKN €midoon
Kal KoAUtepn emiboon otn ¢uaolkn), tOoo HeyalUtepo evdladépov mapouctalouv wg
€VNALKEG yla EvooXOAnon pe Bépata mou adopouV TNV EMIOTAKN Kal TNV TeXVOAoyla Kal
TAUTOXPOVA ETLTUYXAVOUV UYPNAOTEPOUG HECOUG OPOUG emidoong oe BEpata ou adopouyv
TOV ETILOTNHOVLKO EYYPAUMATIONO KaBwG Kal og Bépata mou adopouv aulyws tn dlaxeiplon
EVVOLWV KOlL VoUWV TNG PUOLKNG. Ta anoteAéopata tng avaluong €pxovtal o€ cupdwvia U
TG mpoPAEYELg TTou avadEpovTtal oTo TPOypappa PISA OXETIKA E TG OTACELG TWV Hadntwv
arévavit otig Quotkeg Emotpeg omou cupneplhapfavetat to evdladEpov yla TG GUOLKEG
ETUOTAMEG Kal N avtoavtiAnyn NG Lkavotntag yio pabnon twv Guolkwv emotnuwy. « Ot
OTAOELC TWV UAINTWV TTPOC TIC EMLOTHUEC EMNPEAIOVV TNV TTEPALTEPW OXEON TOUG LUE QUTEC.

MpowBouv TN Xprion Twv EMIOTNUOVIKWY EVVOLWV Kol UEFOSwV otn kadnueptvr toug {wn
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kabwc kat ™ Sl Biouv avantuén tnc emtotnuovikn¢ yvwonc» (OECD, 2007). @aivetal OTL n
OUVOALKA OXOAWKN emidoon kal n enidoon otn oxoAlkr ¢uaoikr mou Tpododotel BeTikad TNV
akadnuaikn avtoavtiAnPn twv padbntwv kot Tnv avtoavtiAnyn yia t ¢uoikn avtiotoya
oAAG kal tpododoteital and auth, anoteAel pubuLoTIKO apdyovta yla to evéladEpov mou
oavantlooouv oL (8ol pabnTég HETA TNV €VNALKIWOT TOUC WG TIOAITEG ULOC KOLVWVLKNG
opadoc kabw¢ kKal TNG emidboon¢ autwv oe Bépata mou adopolV TOV ETLOTNLOVIKO
EVYPAUUATIONO KOl TN SLOXELpLON EVvoLWY Kol VOUWV TNG $UoLKAC. H emidoon Twv moAttwy
o€ {NTAUOTA EMLOTNUOVIKOU EYYPAUUATIOHOU Kot GUCLKAC TapouoLalel Tnv idla KALLAkwaon
£€Xovtac w¢ mopayovta dLadopomnoinong To XapaktnpLopd TG oXoALkn G Toug enidoonc. Etot
EKTOC Ao TNV eNidpacn TG OXOALKNC EMO00NC OTOV ETLOTNOVIKO EYYPOUUOTIOUO KOL TNV
LKOVOTNTA XPNong svwolwv tn¢ ¢uolkng otn kabnuepwn Iwn avadelkvOeTal Kal n
OUOXETLON TWV OPATIAVW AELTOUPYLKWYV SefloTATWV.

AlepeuvnOnke emiong n cuoxEtion Tou evdladEpovtocg yla Anpodopnon os Bépata
OXETLKA LLE TNV EMLOTAUN KOL TNV TEXVOAoyia HE TO eTineSo HOPpPwWOoNC TwWV CUUUETEXOVIWV.
MNapatnpnOnke apxLlka OTL To UPNAOGTEPO TOCOOTO MOALTWVY O€ KAOE KaTnyoplo LopdwTLKOU
erunédou ekdnAwvouv peyalo evéladépov yla tnv AnpodOpnon o€ EMLOTNUOVIKA BEpata.
Eldikotepa peyaho evdladpEpov SNAWVOUV OL TTEPLOCOTEPOL QO TOUG ULOOUC amodoLtoug
KaBe ekmaldeutikng Babuidag ektog amd toug amodoltoug Nupvaciou OMou To TT0COOoTO
elvat 41,7% tou ocuvohlou. H ouykekplpévn emhoyn €xel tnv uPnAoOTEPN TIUN OTOUG
anddottoug ATEl mou $pBdavel To 67,9%. ITn CUVEXELA TTOCOTIKOTIOONKE TO EVOLabEPOV
TWV TOALTWV cUUPWVA PE TNV MOPOKATW KAlpaka: 1-kaBoAou, 2-Alyo, 3-UETPLo, 4-Ueyalo,
5-1toAU peyalo. O LEoog 0pog yLa To eviladEpov oe BEpata mou adopouV TNV EMLOTHN KoL
TV texvoloyia ylwa Toug amodoltoug OAwv Twv Pabuidwv ekmaideuong mpoEkue
uPnAotEpOC TOou HETPLOU (xapnAotepn Tun 3,37 ywa toug amoddoltoug lupvaciou).
Mapatnpeitat emiong otL to evdladépov auiavetal tautoxpova HE TNV avénon Tou
ermunédou eknaidbevong twv MoAltwy. Emlonuaivetal n nmepimtwon twv anodoltwy MeEvikwy
kol EmayyeApatikwyv Avkelwv mou mapouctdalouv tov (6o péco 6po. O €Aeyxog yLa TNV
Umapén OTOTLOTIKA CNUAVTLKWY Sdltadopwv oToug PECOUG Opous yla To evladépov o€
Bépata emoTAUNG Kal texvoloyiag oe kABe levyog SLaPOPETIKWY LOPPWTIKWY ETULIMESWY
€6elfe oTATIOTIKA oNUAVTIKEG Oladopég MeTaly Twv  mTUXLoUXwv AEl kol OAwv Twv
umoAolnmwyv popdwTIKwY emMEdwWY, OMwWCG emiong kol Ttwv Ttuxlovxwv ATEl pe toug

anodottoug SeutepoPfabulag ekmaibevong. Asv epdavilovial OTATIOTIKA ONUOVTLKES
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Sladopég otoug pEoouG Opoug yla To evlladépov oe BEpata EMOTAUNG KAl TEXVOAoyLag
HeTagL Twv Leuywv mou kabopilouv ol amodottol Tng SeutepoPaduiag ekmaidevong.
JUudwva pa TO TTPONYOULEVO TIPOTUTIO SlepeuvnOnKe Kal To evlladEpov yla TN
oXOoAlkl ¢uowkn pe mopayovia Sladopornoinong To emimedo popdwong Twv
OUHUETEXOVTWV. Mapatnprndnke 6tL To UPNASTEPO MOCOOTO TTOALTWY O OAEG TIC KOTNYOPLEG
HOPPWTLKOU emumédou, ekOGNAWVOUV PETPLO evBLOPEPOV yla TO HABnua TNG PUOLKAG OTO
oXOAelo, ekTOC amd toug tuxtovxoug AEl tou SnAwvouv peyalo. ZUYKEKPLUEVA OXeSOV TO
50% twv mtuxlouxwv AEl dnAwvouv peydAo r oAU peydlo evdladEpov yla TN OXOALKN
duokn. MapamAnola eival Ta TOCOOTA 0TOUG MTUXLoUXouG Twv ATEl Kal 0Toug amogoLtoug
Twv EMAA kat tou Nupvaociou mou SnAwvouv peyadAo 1 oAU peyalo evliladépov Kabwg
Kupaivovtat amo 36,5% w¢ 32,5%, evw TO HULKPOTEPO TMOCOOTO  eudavileTal oTOUC
anodottouc FEA. Afloonueiwto eival OtL otn Katnyopia TOAU peydAo evdiadépov
gudaviletal évag povo amodoitog ATEl evw dev umapxel kaveig anogoltog N'upvaaoiou. Ot
ULKPOTEPEC TIUEC yla To evlladEpov kataypadovtal otoug anogottoug NEA omou to 77%
SnAwvouv HETPLO XapnAo 1 avumapkto evlladEpov. H moootikomnoinon tou evéladEpovtog
yla tn oxoAwkn puotkr akoAolBnaoe tnv avtiotolyn yLo To eviladEpov o BEpaTa EMOTAUNG
KOl TEXVOAOYLOC KOl EYLVE PE TNV TOPAKATW KAlpaka:1-kaboAou, 2-Alyo, 3-pETplo, 4-peyalo,
5-toAU peyalo. Emonuaivoupe toug XxapnAoug HECOUC Opouc yla to evbladépov otn
oXOAKy puoikn oe OAa ta emineda Popdwong OMWG Kol TO HLIKPO €UPOG SLAKUUAVONG
OTOUG MECOUG OPOUC TWV TIOALTWY e SLadopeTIKO LopPwTIKO eminedo. H xapnAdtepn twun
eudaviletal otoug amodoltoug Mevikwv Aukeiwv evw ol amogottol Muuvaciov kat EMNAA
dépovtal va £xouv peyaAutepo eviladpEpov kal epdavilouv HEoOUG OPOUG E TNV (SLa TLun.
H napanavw Sladopomnoinon MapamneUneL 0to €EETOOTIKO GUOTNLA TO OTOLO EMLKEVIPWVEL
Kol Tieplopilet tn Stbaokalia AmMOKAELOTIKA OTNV €KLABnon t¢ KataAAnAng pebodoloyia
yla TNV emtuxia ot moveAadIkEG EeTAOEL amo TNV TPWTIN Ttafn oto levikd AUKeLo.
AvtiBeta ota EMAA kat to FupvAclo umtdpyxel HEYOAUTEPN €UXEPELA yLa TN oUVOEDN TWV
opXwWV NG GUOLKAG ME TNV KOONUEPLVY EUTIELPLO TNV TPOCAPHOYH TOU OVOAUTIKOU
TPOYPAUHOTOG oTtoudwy Kal TNV epappoyr) EVAAAAKTIKWY TPOTWY OTNV TPOCEYYLON TNG
S1baokopevncg UANG. Etol n dpuoikn yivetal mepLoocdTEPO MPOOLTH) OTOUG LOONTEG KAl ATOKTA
ouoxeTioelg Kal epapUoyECG e TNV KaBnuepvotnTd. OL ttuxlovyol twv AEl epdavilouv tn
HEYAAUTEPN TWUAR OTO HECO OPO TOU KUpaivetol METAEU WUETPLOU KAl HEYAAOU

evbladépovtog, evw oL avtiotolyol twv ATEl gudavitouv tov (6lo péCo Opo HE TOUG
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anodottoug Twv EMAA kat tou Fupvaciou. MNa kaBe Telyo¢ SL0POPETIKWY HOPDWTLKWY
eTUNMESWV EAEYXONKe N UTOPEN OTATLOTIKA ONUAVTIKWY Sladopwy 0TOUG LECOUC OPOUC yLa
To evlladpEpov ot OXOALKN GUOLKN. ZTATIOTIKA ONUOVTIKEG OSladopeg eudaviotnkav
HETAEL Twv TTuXloUxwv AEl kol OAwWV TwV UTIOAOIMWV HOPPWTIKWV EMUMESWY, TWV
mtuxloUxwv ATEl pe toug anddottoug MEA, Twv andgottwv MEA kat ENAA, kabBwg kot oto
{evyog Twv anodottwv NEA — Nupvaciou. Ot anodottol FEA mapouotdalouv To XapnAotepo
evlladEPov PE OTOTIOTIKA onpavtiky Stadopd amod tig umolouteg opadec. Mapatnpeitat
tuxaia Stakvpavon ot SnAwoelg evdladEpoviog 6oov agdopd ta EVyN TWV MTUXLOUXWV
ATEl — amodoltwv EMAA, kat mtuxlovxwv ATEl —amodottwv Mupvaociou, kKaBwg Kal tTwv
anodottwyv EMAA pe toug anodottouc Nupvaociou..

2tn Sltepelivnon tng taong ylo mAnpodopnon og B EUaTo OXETLKA LLE TNV ETLOTA N KAl
Vv Ttexvoloyia pe Tmapayovta Siadopormoinong to ¢GUAO TWV  CUMUETEXOVIWV
mapatnPENOnKe OTL To 72% TwV avdpwvV Kot To 66% Twv yuvalkwv SnAwWvouv Peyalo f oAU
peyalo evéladépov. Ocov adopd to evdladEpov yla tn oxoAlkn GuoLK Ta LEYAAUTEPQ
TO000TA U avilovTal TTPOC TIG ULKPOTEPEC TIUEC EVOLADEPOVTOC. JUYKEKPLUEVO TO 70% TWV
YUVOLKWV KoL TO 57% Twv avdpwv SNAWVouV HETPLO, UKPO N avUTTOPKTO eviladEpov yLa T
oXOAlKN) ¢uaoikr). Ao tnv avaluon Slakpivetal to auvénuévo evdladEpov TwV TIOALTWY,
avEpwV Kal YUVOLKWY, yla Ta BEQaTA EMOTAKNG KOL TEXVOAOYLOC O OXECON HE TN OXOALKN
duowkn. Mapatnpeital kat otig U0 SLAPOPETIKEG MEPUTTWOELS oL Avdpeg va gudavilouv
uPNAOTEPQ TOCOOTA TIPOC LEYAAUTEPEG TLUEG eviLadEpovTtog amnod Ti¢ yuvaikes. H Stadopa
TalpVeL T LeYaAUTePN TIUN OTnV Meplmtwon tou eviladEépovtog otn oxoAkn ¢uaotkr. Me
TNV TOCOTLKOTIOINGN Tou eVOLAPEPOVTOC TTIOU €YLVE OTN CUVEXELA yLa TNV TTANpodOpnon o€
Béuata mou adopolV TNV EMOTAUN Kol TNV Texvoloyla KabBwg Kal tn oXOoAlkn ¢uaolkn
ocUUPWVA HE TNV TAPAKATW KALpaka: 1-kaBoAou, 2-Aiyo, 3-pétplo, 4-peydlo, 5-TOAU
peyaho, mpogkuav oL PEooL Opot yla To evdladépov mou eudavilouv ol U0 KaTnyopieg
OUUUETEXOVTWY. MapatnprnBbnke otL oL avdpeg epdavitouv uPnAdtepouc LECOUE OPOUG amod
TG yuvaikes. H Sladopd mpoékulpe OpLOKA OTATLOTIKA ONUAVTIKN yla to evlladépov oe
ETILOTNHOVLKA Kal TEXVOAOYLKA BEpata, KaBwE KAl OTATIOTIKA CNUAVTLKA yla To evoladEpov
otn puokn.

O onUavTLkOg pOAOG Ttou eMLTEAEL TO MPOoWTILKO evlladEpov otn padnon
ocuoxetiletal and toug Ainley et al., 2002 pe Tnv Tdon Twv ekmaldevOpevVwWY va cuvdebolv

LLE TO YVWOTLKO TeplexOpevVo Ttou odnyel otn dlatpnon tng BETIKAG oXEoNG HE TNV
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ETILOTNHOVLKH YVWON KoL 0TNV Lkavotnta yla pabnon, (Rannikmae et al., 2010). Ot Edelson
& Joseph (2004) mpoobiéploav w¢ pabnolakd Kivntpo ou eVEPyoTtoLoUVTAL OO TO
evlladépov twv onmoudactwy, T GuUOLKN TAcn yLa Stepelivnon, KoL TOV TPOCOVATOALOUO
TWV YVWOTIKWV OTOXWV YLa TNV EMITEVEN TwV omoiwv SLakpivovtal amo MoV Kot
auénuévn npoomnaBeia. H onupacia — xpnowpudtnta mouv anodidouv otn yvwon oL padntég
amnoteAel KABOPLOTIKO TapAyoVTa yLa TNV AUEnon Tou IPOCWTILKOU Toug eviladEPovtog oe
Bépata emotAung, (Za'rour, 2001). e o avaockonnon t¢ BBAloypadiag o Van Aalsvoort
10 2004, KataAnyeL oTNV UTMOPEN TECOAPWY CUVIOTWOWV TIOU EIVOL OXETIKEC UE TN onuacia
NG LEAETNG TNG ETULOTAKNG O0TO OXOA£(0. Ta OXOALKA padrjpata mou oxeti{ovtal e TNV
ETILOTHLLN QTTALTE(TAL VO £XOUV TTPOCWTILKI) oNUacio — XpNoLLOTNTA YLo TOUG HaBnTtég, va
napExouv Sedopéva yla mbava emayyEApOTa, vo tpodyouv Slepyaoieg yia tnv avadelén
TOU POAOU TNG ETLOTHNG OTA KOWVWVLKA {NTAMOTO, KL VOL CUVTEAOUV OTNV OVATTTUEN TNC
UTELBUVOTNTAG YL TNV AVTLHETWIILON TWV KABNUEPLVWY ETLOTNUOVIKWY {NTNUATWY,
(Holbrook & Rannikmae, 2009). ZnuavTtikoc eivat o Tpomog Slaxeiplong Twv mapamavw
OUMOLTAOEWV A0 TOUG EKMALSEUTIKOUG 0T S16aKTIKN Stadikaoio. Ot SISOKTIKES
TIOPEUPBACELG LE OTOXO TNV MPOCEYYLON TNG EMLOTAKNG QTALTOUV TNV AVATTTUEN TNC KPLTIKNAG
LKOVOTNTAC TWV OTIOUSACTWV LE TN SPOOTNPLOTIOLNGN KOl CUMIETOXN TOUG WC KEVIPLKO
npoowro otn Sidaktikn dtadikaoia, (Hobson, 2001). H evepydg epmAokn Tou omoudaotn
otn SdakTikn dtadikaoia kat n kabodrynon autol npog tnv aAAnAenidpacn pe tnv
EKTIALSEVUTLKI KOLVOTNTA aAAQ KAl WG LEAOG TOU EUPUTEPOU KOLVWVLIKOU GUVOAOU LLE TOUG
OUMITOALTEG TOU HE OTOXO TNV EPapOYN TNG YVWONG O€ UTIAPKTA KaBnuepLva {ntrpota
UTOPEL va eVIOXUOEL TOV EMLOTNOVLKO gyypappatiopo, (Roth, 2002; Rannikmae, 2001b;
Rannikmae, et al., 2010).

JUpdwva pe toug Jimoyiannis & Komis 2003 yLa TV EMLTUXH TIPOCGEYYLON EVVOLWV ,
VoUWV Kal Bewplwv g duoikng otn Stdaktikn Stadlkacio amatteital n mpowdnon tng
€VEPYOU €UTTAOKAG TOU pabntr o€ autr. H evepyOdg CUUPETOXA TWV 0TTOUSACTWY KATA TN
Sbaktikn dtadikaoia avamtiooel TG Se€LOTNTEG YL ATTOTEAECUATLKA KPLTLKA QVTLLETWITILON
TWV KAONUEPLVWY EMLOTNUOVLKWY INTNUATWV TNG Kowwviag, (Osborne, et al., 2004).
ALSOKTIKEG TTpOOEYYLOELS UE eTikEVTPO TO omtoudaoth Kot Eudacn oTa EMLOTNLOVLKA
{nTApata ou anacyoAouv tn kabnuepivr {wn avapévetal va eival SnuodAeic kat
0UGCLWAELG, va AELToupyoUV WG EGAATAPLA YL TNV AVATITUEN EYYEVWV KLVATPWV OTWE N

avénon tou evdladépovtog, (Ryan & Deci, 2000; Ramsden, 1998), va tpodyouv tov
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ETILOTNOVLKO EYYPAUUATIOUO, VO EVIOXUOOUV TN OXECHN TOU LE TLG ETILOTAEG, KO
TOUTOXPOVO VO TOU TIPOCPEPOUV TNV ETLAOYN EMAYYEAUATWY TTOU OXETI{OVTAL PE TNV
ETILOTAMLN KoL TNV TEXVOAoyia.

H cuppEeTOXN TWV EKMOLOEUTIKWY OTN TIAPOTTAVW EMOLKOSOUNTIKN padnolakn Stadikaoia
glval onupavtikn kot Bewpeital amapaitntn n eMLOPP WOt TOUC OE KALVOTOUEG SPAOELS
OTWG N XPrION MPOCOUOLWOEWV e TN BonBela umtoAoylotr) Kol KATAAANAWY AOYLOULKWY
(Jimoyiannis kat Komis 2001; Tao & Gunstone, 1999). AleBvei¢ €peuVeC OTIWC N LEYAANC
KAlpakag €peuva tou Hake to 1998 kat n €peuva oto California Polytechnic State University
1o (610 €t0C, £€6cL€av Tn Betikn emibpaon tou meptBANAovVTOG evepyoU padnaong oxL LOvo
OTNV KATAVONOHN TWV EVVOLWYV KAl TWV VOUWV TNS GUOLKAC AAAQ KOL OTNV LKAVOTNTA
eniluong mpoPAnuaTwy oo toug ¢pottntég, (Knight, 2006).

Ot Pardo & Calvo, 2004 snunpocBeta avayvwpilouv TNV avaykalotnTa tng
OVTLUETWITLONG TNG EMLOTNUOVLKAG YVWONG WE EVLOLLO GUVOAO Kol OXL O£ EEXWPLOTOUC
ETILUEPOUG TOUELC YWWOEWV WC TIPOUTIO0ECN yLa TNV TPOCEYYLON TOU ETILOTNLOVIKOU
EYYPAUUATIONOU. ITNV MOPATIAVW TTPOoUNOBEan GUVNYOPOUV KOl OL EPEVVEG TWV
Stockmayer & Bryant 2012; Burns et al, 2003; Kemp, & Evans, 1997; levy-Leblond, 1992. H
SLETILOTNLOVLKI) TIPOCEYYLON TWV KOONUEPLVWY BEUATWY TIOU OXETI{OVTOL PE TNV ETLOTAMN
oényet oe otoxeupévn AnPn anodpacewv cupudwva pe tov Kolstg (2001), o onolog Bewpel
TNV EMLOTAKN WG KPLoLo utooVVoAo otn dladikacia tng dnuootag ANPng anodpacewv. ITnv
€peuva Twv Burns et al, 2003 toviletal EMioONG N MAYKOCULOTNTA TOU TIEPLEXOUEVOU TNG
ETILOTNOVLKAG YVWONG KaL n BepeAlwon TG wg EEXWPLOTHG TIOALTLOTIKN G 0TABEPAC OUTWG
WOTE TOL ETILOTNLOVIKA TIPOYPALLLOTO TWV KPATWVY VAL E(VOL AVeEAPTNTO ATO TO TIOALTLOTIKO
nieplexouevo Twv Aawv. Ot Kember & McNaught (2007) mpoteivouv wg XapaKTnpLoTLKO
KaAng StdaokaAiag tov KaBopLoUO EMLOTNOVIKWY BEWPLWYV TTOU UIMopPoUuV va eGpappocToUV
oTNV MPAEN YL TNV AVTLUETWTILON KABNUEPWVWY BEUATWY TTOU AmaoXoAoUV TNV TOTILKN
kowwvia. Evw ot Good & Brophy (1997) tovilouv tnv avadelén tn¢ mpoowrtikng
HEAAOVTLKN G EMAYYEAUATIKAG oNUaciag Kal Tng XpnoLULoTnTAS ToU UMopEL va €XEL N yvwon
Yl TOUG HOONTEG WOTE VA EVEPYOTIOLIOOUV ATOULKA pabnolaka kivntpa.

OuL Holbrook & Rannikmae, 2007 yla tnVv OUGCLOOTLKN TIPOCEYYLON TOU ETLOTNLOVIKOU
EVYPOAUUATIONOU  €MIONUAlVOUV TO POAO TNG eKTLUNONG tNG PUONG TNG EMOTAUNG OXL
OQIMOKAELOTIKA HUE BAon TNV €MLOTNMOVIKY B€aon aAAd TMEPLOCOTEPO AMO TNV KOLWWVLKA

mAeupd. MpooBEtouv emiong TNV avaykn ylad OVATTUEN TWV TIPOCWIILKWY OATOULKWY
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XOPOKTNPLOTIKWV HE KAAALEPYELA TNG SNULOUPYLKOTNTAC KAl TNG TpwToBouliag, mapdAAnAa
LE T AVTLOTOLXA KOLVWVLKA XOPOAKTNPLOTIKA, OTIWE TNV OIMOKTNON BETIKWY OTACEWV ATTEVOVTL
OTNV EMOTAMN KAl TNG KOWWVIKAC umeuBuvotntag otnv avaAluon Twv {NTNUATWV ToU
OXETWlOVTAL HE TNV EMIOTAUN KOL TNV TEXVOAOYLQ, WG TAPAYOVIA KOWWVLIKNAG QVATITUENC.
E€apouv T€AOG TN onuaoia tng SLOAKTIKAG MPOCEyyLoNG TWV EMLIOTNUOVIKWY Bepdtwy otnv
ekmaidevon OxL UEOW TOU TEPLEXOUEVOU TOUC QAAA HEOW TOU ETMLOTNHUOVIKOU TPOTMOU
epyaoiag, xapaktnpilovtag tn OSladikaolo w¢ ekmaidevon Slopéow TNG EMLOTAUNG.
(Holbrook & Rannikmae, 2007) H nmapamndavw Bewpnon tonobetel, otn Baon tn¢ SIOAKTIKAG
TIPOCEYYLONG, TOV ETILOTNOVIKO TPOTIO £PYACLOG UE OTOXO TNV AvASELEN TNG KATOVONONG TOU
ETUOTNUOVIKOU UTIOBAOPOU TwV KABNUEPWVWY EMLOTNUOVIKWY {NTNUATWV TIou oxetilovtal

LLE TNV KOLVWVLAL.
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ITAPAPTHMA

Nivakag 1

‘EAeyyxot twv Welch kat Brown — Forsythe yia tnv woétnta twv péowv

Robust Tests of Equality of Means

Statistic? dfl df2 Sig.
E.E. Z0volo OpBwv Welch 195,661 4 366,046 ,000
Brown-Forsythe 169,628 4 732,119 ,000
®. 20volo OpBwv Welch 70,525 4 390,272 ,000
Brown-Forsythe 81,896 4 796,981 ,000
a. Asymptotically F distributed
Nivakoag 2

‘EAEYX0G TNG LOOTNTAC TWV HECWV LE TNV TEXVLKI one way Anova

ANOVA
Sum of Squares df Mean Square F Sig.
E.E. Z0voho OpBwv Between Groups 307,997 2 153,999 54,490 ,000
Within Groups 1627,892 576 2,826
Total 1935,889 578
®. ZGvoho Opbuwv Between Groups 548,230 2 274,115 70,992 ,000
Within Groups 2224,060 576 3,861
Total 2772,290 578
Nivakag 3

‘EAeyxoL twv Welch kat Brown — Forsythe yla tnv oétnta Twv LEcwy

Robust Tests of Equality of Means

Statistic? dfl df2 Sig.
E.E. Z0voho OpBwv Welch 66,518 2 377,080 ,000
Brown-Forsythe 54,802 2 536,791 ,000
®. Z0voAio Opbwv Welch 53,470 2 361,273 ,000
Brown-Forsythe 68,456 2 462,207 ,000
a. Asymptotically F distributed.
Nivakag 4

‘EAeyxog Welch kat Brown — Forsythe
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Robust Tests of Equality of Means

Statistic? dfl df2 Sig.
E.E. ZUvolo Opbwv Welch 103,649 7 237,710 ,000
Brown-Forsythe 65,165 7 701,961 ,000
@. 2Uvoho Opbwv Welch 37,206 7 224,492 ,000
Brown-Forsythe 52,290 7 483,996 ,000
a. Asymptotically F distributed.
Nivakag 5

‘EAeyxX0G TV SLAUECWY TWV 0pBWV OMAVINCEWY OTOV EMLOTNUOVLKO EYYPOUMATIONO Kol TN GUOLKN

HE TO N MAPOUETPIKO TeoT Kruskal-Wallis

Test StatisticsP°

E.E. Z0voho @. Z0voho
OpBwv Opbuv

Chi-Square 277,147 165,048
df 7 7
Asymp. Sig. ,000 ,000
Monte Carlo Sig.  Sig. ,0002 ,0002
99% Confidence Interval Lower Bound ,000 ,000

Upper Bound ,000 ,000

a. Based on 10000 sampled tables with starting seed 2000000.
b. Kruskal Wallis Test

c. Grouping Variable: emrayyeAua

Nivakag 6
‘EAeyxog Welch kat Brown — Forsythe

Robust Tests of Equality of Means
@. Uvoho OpBwv

Statistic? dfl df2 Sig.
Welch 23,926 4 149,882 ,000
Brown-Forsythe 25,353 4 508,943 ,000
a. Asymptotically F distributed.

Nivakoag 7

‘EAeyxog Welch kat Brown — Forsythe
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Robust Tests of Equality of Means

Statistic? dfl df2 Sig.
E.E. ZUvolo Opbwv Welch 21,120 8 48,958 ,000
Brown-Forsythe 10,508 8 440,150 ,000
@. 2Uvoho Opbwv Welch 12,750 8 46,487 ,000
Brown-Forsythe 6,588 8 313,764 ,000
a. Asymptotically F distributed.
Nivakoag 8

KpLtrplo X-TETpAYywWVO YLl TNV AVIXVEUON OTATIOTIKA ONUAVTIKAC Sladopdsc oTouG HECOUC

0pou¢ Tou evdladépovtoc yla To {evyog ttuxlovxwv AEl — ATEI

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Interval Interval
Asymp. Sig. Lower Upper Lower Upper
Value df (2-sided) Sig. Bound Bound Sig. Bound Bound
Pearson Chi-Square 26,0912 4 ,000 ,000Pb ,000 ,000
Likelihood Ratio 26,411 4 ,000 ,000Pb ,000 ,000
Fisher's Exact Test 24,335 ,000P ,000 ,000
Linear-by-Linear 5,808¢ 1 ,016 ,019b ,015 ,023 ,011b | ,008 ,014
Association
N of Valid Cases 407

a. 4 cells (40,0%) have expected count less than 5. The minimum expected count is 1, 38.

b. Based on 10000 sampled tables with starting seed 79996689.

c. The standardized statistic is 2,410.

Nivakoag 9

KpLtrplo X-TETpAywvo yLo TNV aViXVEUON OTATIOTIKA oNUOVTIKAG Sladopd¢ oToug HECOUG

0pou¢ tou evbladépovtog yLa to {evyog AEI — TEA

Chi-Square Tests

Value df

Asymp.
Sig.
sided)

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)

Sig.

99% Confidence

Interval

Sig.

99%

Interval

Confidence
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Lower Upper Lower Upper

Bound Bound Bound Bound
Pearson Chi-Square 50,7452 |4 ,000 ,000P ,000 ,000
Likelihood Ratio 55,878 4 ,000 ,000P ,000 ,000
Fisher's Exact Test 52,649 ,0000 ,000 ,000
Linear-by-Linear 45,856¢ |1 ,000 ,000P ,000 ,000 ,000P ,000 ,000
Association
N of Valid Cases 520

a. 2 cells (20, 0%) have expected count less than 5. The minimum expected count is 2, 16.
b. Based on 10000 sampled tables with starting seed 205597102.

c. The standardized statistic is 6,772.

Nivakag 10
KpLtrplo X-TETpAywVOo ylol TNV AViXVEUON OTATIOTIKA ONUAVTIKAG Sladopds oTouG LECOUC

o0pou¢ tou evdladépovtocg yia o {evyocg AEI — EMAA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99%  Confidence 99% Confidence
Asymp. Interval Interval
Sig.  (2- Lower Upper Lower Upper
Value df sided) Sig. Bound Bound | Sig. Bound Bound

Pearson Chi-Square 44,9182 4 ,000 ,000P ,000 ,000
Likelihood Ratio 49,103 4 ,000 ,000¢ ,000 ,000
Fisher's Exact Test 46,472 ,000P ,000 ,000
Linear-by-Linear 41,489¢ 1 ,000 ,000¢ ,000 ,000 ,000P ,000 ,000
Association
N of Valid Cases 454

a. 3 cells (30,0%) have expected count less than 5. The minimum expected count is 1,40.
b. Based on 10000 sampled tables with starting seed 1131884899.

c. The standardized statistic is 6,441.

Nivakag 11
KpLtrplo X-TETpAywvo yLo TNV AViXVEUON OTATIOTIKA oNUOVTIKAG Sladopd¢ oToug HECOUG

0pou¢ tou evdladépovtog yla to {evyog AEl — Tupvaoctlo

Chi-Square Tests
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Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower Upper
Value df sided) Sig. Bound Bound Sig. Bound Bound
Pearson Chi-Square 63,1602 4 ,000 ,0000 ,000 ,000
Likelihood Ratio 62,872 4 ,000 ,0000 ,000 ,000
Fisher's Exact Test 59,881 ,0000 ,000 ,000
Linear-by-Linear 58,169¢ 1 ,000 ,0000 ,000 ,000 ,0000 ,000 ,000
Association
N of Valid Cases 415

a. 3 cells (30,0%) have expected count less than 5. The minimum expected count is 1,73.

b. Based on 10000 sampled tables with starting seed 475497203.

c. The standardized statistic is 7,627.

Nivakag 12

KpLtrplo X-TETPpAYWVO Yl TNV AVIXVEUCN OTATIOTIKA CNUAVTIKAG Sladopds oTouG UECOUC

0pou¢ Tou evdladépovtoc yia To {evyog ATEI — TEA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Interval Interval
Asymp. Sig. Lower Upper Lower | Upper
Value df (2-sided) Sig. Bound |Bound | Sig. Bound | Bound
Pearson Chi-Square | 21,1572 |4 ,000 ,000° ,000 ,000
Likelihood Ratio 23,381 4 ,000 ,000¢ ,000 ,000
Fisher's Exact Test | 22,480 ,000P ,000 ,000
Linear-by-Linear 8,135¢ 1 ,004 ,003b ,002 ,005 ,002b ,001 ,003
Association
N of Valid Cases 337

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 3,32.

b. Based on 10000 sampled tables with starting seed 1993510611.

c. The standardized statistic is 2,852.

Nivakag 13

KpLtrplo X-TETpAywvo ylol TNV aViXVEUON OTATIOTIKA oNUAVTIKAG Sladopds oToug UECOUG
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0pou¢ tou evlladépovtog yia to {evyog ATEI — EMAA

Chi-Square Tests

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)

99% Confidence 99% Confidence
Asymp. Interval Interval
Sig.  (2- Lower | Upper Lower | Upper
Value df | sided) Sig. Bound | Bound | Sig. Bound | Bound

Pearson Chi-Square 19,938° 4 ,001 ,001b ,000 ,001
Likelihood Ratio 21,100 4 ,000 ,001b ,000 ,001
Fisher's Exact Test 20,483 ,001b ,000 ,001
Linear-by-Linear 7,828¢ 1 ,005 ,007b ,005 ,009 ,003b ,002 ,005
Association
N of Valid Cases 271

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 3,72.

b. Based on 10000 sampled tables with starting seed 957002199.

c. The standardized statistic is 2,798.

Nivakag 14

KpLtrplo X-TETpAYywWVO yLOl TNV AVIXVEUOTN OTATIOTIKA CNUOVTIKNAG Sladopdc oToug HECOUC

0pou¢ Tou evdladépovtoc yia o {evyog ATEl — Tupvaocio

Chi-Square Tests

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)

99% Confidence 99% Confidence
Interval Interval
Asymp. Sig. Lower Upper Lower Upper
Value df (2-sided) Sig. Bound Bound Sig. Bound Bound
Pearson Chi-Square 30,6392 4 ,000 ,000P ,000 ,000
Likelihood Ratio 32,297 4 ,000 ,000P ,000 ,000
Fisher's Exact Test 31,390 ,000P ,000 ,000
Linear-by-Linear 15,946¢ 1 ,000 ,000P ,000 ,000 ,0000 ,000 ,000
Association
N of Valid Cases 232

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 5,31.

b. Based on 10000 sampled tables with starting seed 92208573.

c. The standardized statistic is 3,993.
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Nivakag 15

Kpltiplo X-TETpAywvo yla TNV aViXVEUON OTOTLOTIKA ONHOVTIKNAG Sladopds oToug LECOUG

0pou¢ tou evdladépovtocg yla to {evyog NEA — EMAA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig.  (2- Lower Upper Lower Upper
Value df | sided) Sig. Bound Bound Sig. Bound | Bound
Pearson Chi-Square 3,946° |4 ,413 ,415° ,402 427
Likelihood Ratio 4,050 4 |,399 ,410p ,397 ,423
Fisher's Exact Test 3,943 ,409b ,397 ,422
Linear-by-Linear ,001¢ 1 ,970 1,000 1,000 1,000 ,506P ,493 ,519
Association
N of Valid Cases 384

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 3,73.

b. Based on 10000 sampled tables with starting seed 624387341.

c. The standardized statistic is -,038.

Nivakoag 16

Kpltiplo X-TETpAYWVO yla TNV QViXVEUCGH OTATLOTIKA ONMAVTLKAG Sladopdg oTouG PMEGOUC

0pouG Tou evdladEpovtog yla to {euyog MNEA — N'upvactlo

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Interval Interval
Asymp. Sig. Lower Upper Lower Upper
Value df (2-sided) Sig. Bound Bound Sig. Bound Bound
Pearson Chi-Square 5,8132 4 ,214 ,216P ,206 ,227
Likelihood Ratio 5,699 4 ,223 ,236P ,225 ,247
Fisher's Exact Test 5,798 ,215P ,205 ,226
Linear-by-Linear 3,691¢ 1 ,055 ,058P ,052 ,064 ,034b ,030 ,039
Association
N of Valid Cases 345
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Chi-Square Tests

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)

99% Confidence 99% Confidence
Interval Interval
Asymp. Sig. Lower Upper Lower Upper
Value df (2-sided) Sig. Bound Bound Sig. Bound Bound
Pearson Chi-Square 5,8132 4 ,214 ,216b ,206 ,227
Likelihood Ratio 5,699 4 ,223 ,236b ,225 ,247
Fisher's Exact Test 5,798 ,215b ,205 ,226
Linear-by-Linear 3,691¢ 1 ,055 ,058P ,052 ,064 ,034b ,030 ,039
Association
N of Valid Cases 345

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 3,83.

b. Based on 10000 sampled tables with starting seed 957002199.

c. The standardized statistic is 1,921.

Nivakag 17

KpLtrplo X-TETPpAYWVO YLl TNV AVIXVEUCN OTATIOTIKA CNUAVTIKAG Sladopds oTouG UECOUC

o0pou¢ tou evdladépovtocg yla To {evyog EMAA — Tupvacto

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 6,236° 4 ,182
Likelihood Ratio 6,236 4 ,182
Linear-by-Linear Association 3,627 1 ,057
N of Valid Cases 279

a. 1 cells (10,0%) have expected count less than 5. The minimum expected

count is 4,30.

Nivakog 18

KpLtplo X-TETpAywvo ylo TNV aviXVEUON OTATIOTIKA onUavtikig Sltadopds oToug UECOUG

0pou¢ tou evdladépovtog yla t duaoikn oto {evyog AEI — ATEI

Chi-Square Tests

Value

df

Asymp.

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)

Sig.

sided) Sig.

99%

Interval

Confidence

Sig.

99% Confidence

Interval
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Lower Upper Lower | Upper
Bound | Bound Bound | Bound
Pearson Chi- | 16,2722 4 ,003 ,002b ,001 ,003
Square
Likelihood Ratio 20,155 4 ,000 ,001P ,000 ,002
Fisher's Exact Test | 18,833 ,001b ,000 ,002
Linear-by-Linear 11,854¢ 1 ,001 ,001b ,000 ,002 ,0000 ,000 ,001
Association
N of Valid Cases 407

a. 2 cells (20,0%) have expected count less than 5. The minimum expected count is ,83.

b. Based on 10000 sampled tables with starting seed 792558341.

c. The standardized statistic is 3,443.

Nivakag 19

Kpltiplo X-TETPAYWVO ylol TNV QAVIXVEUCN OTATIOTIKA ONUAVTIKNAG Slapopdg oToug HECOUG

o0pou¢ tou evdladépovtocg yia tn puaoikn oto {evyog AEI — TEA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower Upper
Value df sided) Sig. Bound Bound Sig. Bound Bound

Pearson Chi- | 53,2362 4 ,000 ,000° ,000 ,000
Square
Likelihood Ratio 56,539 4 ,000 ,000° ,000 ,000
Fisher's Exact Test | 54,725 ,000° ,000 ,000
Linear-by-Linear 50,768¢ 1 ,000 ,000° ,000 ,000 ,000° ,000 ,000
Association
N of Valid Cases 520

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 6,49.

b. Based on 10000 sampled tables with starting seed 1615198575.

c. The standardized statistic is 7,125.

Nivakag 20

Kpltiplo X-TETPAYWVO YLl TNV QVIXVEUON OTATLOTIKA onuavtikng Sltadopd¢ otoug HECOUC

0pou¢ tou evbladépovtog yia t duaotki oto {evyog AEI — EMAA

Chi-Square Tests

Value

df

Asymp.

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)
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Sig.  (2- 99%  Confidence 99% Confidence
sided) Interval Interval
Lower Upper Lower | Upper
Sig. Bound Bound | Sig. Bound | Bound
Pearson Chi-Square | 21,3542 4 ,000 ,0000 ,000 ,001
Likelihood Ratio 23,758 4 ,000 ,000P ,000 ,001
Fisher's Exact Test | 22,373 ,000P ,000 ,001
Linear-by-Linear 14,989¢ 1 ,000 ,000P ,000 ,001 ,000° ,000 ,000
Association
N of Valid Cases 454

a. 2 cells (20,0%) have expected count less than 5. The minimum expected count is 2,45.
b. Based on 10000 sampled tables with starting seed 1122541128.
c. The standardized statistic is 3,872.

Nivakag 21
Kpttiplo X-TETPAYWVO ylol TNV QVIXVEUON OTATLOTIKA CNUAVIIKAC Sladopds O0TOUC HECOUG
0pou¢ Tou evdladépovtoc yia T uaikn oto {gvyog AEI — Tupvaaoilo

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower Upper
Value df sided) Sig. Bound Bound Sig. Bound | Bound
Pearson Chi- | 26,2142 4 ,000 ,000° ,000 ,000
Square
Likelihood Ratio 33,946 4 ,000 ,000° ,000 ,000
Fisher's Exact Test | 30,042 ,000P ,000 ,000
Linear-by-Linear 13,576¢ 1 ,000 ,000° ,000 ,001 ,0000 ,000 ,000
Association
N of Valid Cases 415

a. 2 cells (20,0%) have expected count less than 5. The minimum expected count is 1,73.
b. Based on 10000 sampled tables with starting seed 79654295.

c. The standardized statistic is 3,685.

Nivakag 22

Kpltiplo X-TETPAYWVO YLl TNV QVIXVEUON OTATIOTIKA onuavtikig Sltadopd¢ otoug HECOUC
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0pou¢ tou evlladEpovtog yla t uaoikn oto (evyog ATEI — TEA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99%  Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower Upper
Value df sided) Sig. Bound Bound | Sig. Bound | Bound
Pearson  Chi-] 13,7722 4 ,008 ,008P ,005 ,010
Square
Likelihood Ratio | 14,686 4 ,005 ,007° ,005 ,009
Fisher's  Exact] 13,387 ,008P ,006 ,010
Test
Linear-by-Linear | 6,751¢ 1 ,009 ,011b ,009 ,014 ,005P ,003 ,007
Association
N of Valid Cases | 337

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 2,99.
b. Based on 10000 sampled tables with starting seed 2110151063.

c. The standardized statistic is 2,598.

Nivakag 23
Kpltplo X-TETPAYWVO ylol TNV AVIXVEUGCN OTATIOTIKA ONUAVTIKAG Slapopdg oToug HECOUG
0pouG Tou evlLadEpovtog yia tn ¢uatkr oto {euyog ATEI — EMAA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99%  Confidence
Asymp. Interval Interval
Sig.  (2- Lower Upper Lower Upper
Value df sided) Sig. Bound |Bound |Sig. Bound Bound
Pearson Chi- | 2,2182 4 ,696 ,712b ,700 ,723
Square
Likelihood Ratio 2,297 4 ,681 ,6980 ,686 ,710
Fisher's Exact Test | 2,060 ,753b ,742 ,764
Linear-by-Linear ,008¢ 1 ,929 ,945P ,939 ,951 ,508P ,495 ,521
Association
N of Valid Cases 271
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Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99%  Confidence
Asymp. Interval Interval
Sig.  (2- Lower | Upper Lower Upper
Value df sided) Sig. Bound |Bound [Sig. Bound Bound
Pearson Chi- | 2,218z 4 ,696 ,712b ,700 ,723
Square
Likelihood Ratio 2,297 4 ,681 ,698P ,686 ,710
Fisher's Exact Test | 2,060 ,753b ,742 ,764
Linear-by-Linear ,008¢ 1 ,929 ,945p ,939 ,951 ,508 ,495 ,521
Association
N of Valid Cases 271

a. 4 cells (40,0%) have expected count less than 5. The minimum expected count is 1,65.
b. Based on 10000 sampled tables with starting seed 1487459085.

c. The standardized statistic is ,089.

Nivakoag 24

Kpltiplo X-TETPAYWVO ylol TNV QVIXVEUON OTATLOTIKA onuavtikng Stadopdg oToug HECOUC

o0pou¢ tou evdladépovtocg yia t puaikn oto {evyog ATEl — FTupvaotlo

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99%  Confidence 99% Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower Upper
Value df | sided) Sig. Bound Bound | Sig. Bound Bound
Pearson Chi- ] 2,996 4 ,559 ,575P ,562 ,588
Square
Likelihood Ratio 3,422 4 ,490 ,571b ,558 ,583
Fisher's Exact Test | 2,872 ,591b ,579 ,604
Linear-by-Linear ,024¢ 1 ,876 ,932b ,926 ,938 ,461b ,448 ,474
Association
N of Valid Cases 232

a. 4 cells (40,0%) have expected count less than 5. The minimum expected count is ,48.
b. Based on 10000 sampled tables with starting seed 1993510611.

c. The standardized statistic is ,156.
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Nivakag 25
Kpltiplo X-TETPAYWVO yla TNV QVIXVEUON OTATIOTIKA ONUAVIIKAG Sladopds OTOUC HECOUC

0pou¢ tou evdladépovtoc yia t uaikn oto {evyog FEA — ENAA

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig.  (2- Lower | Upper Lower | Upper
Value df sided) Sig. Bound |Bound [ Sig. Bound [ Bound
Pearson Chi- | 13,3102 4 ,010 ,0100 ,007 ,012
Square
Likelihood Ratio 13,324 4 ,010 ,014b ,011 ,017
Fisher's Exact Test | 12,995 ,012b ,009 ,015
Linear-by-Linear 7,418 1 ,006 ,007° ,005 ,009 ,0040 ,003 ,006
Association
N of Valid Cases 384

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 4,55.
b. Based on 10000 sampled tables with starting seed 126474071.

c. The standardized statistic is -2,724.

Nivakoag 26
Kpltriplo X-TETPAYWVO YLl TNV AVIXVEUON OTATIOTIKA ONUOVTIKNAG Sladopdg oToug HETOUC
0pouG Tou evlLladEpovtog yla tn puaotkn oto evyog NEA — Tupvacto

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower | Upper
Value df sided) Sig. Bound Bound Sig. Bound | Bound
Pearson Chi- | 18,8912 4 ,001 ,001P ,000 ,002
Square
Likelihood Ratio 21,930 4 ,000 ,000° ,000 ,001
Fisher's Exact Test | 19,202 ,001P ,000 ,001
Linear-by-Linear 6,228¢ 1 ,013 ,014b ,011 ,017 ,009P ,006 ,011
Association
N of Valid Cases 345

[238]




Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Asymp. Interval Interval
Sig. (2- Lower Upper Lower | Upper
Value df sided) Sig. Bound Bound Sig. Bound | Bound
Pearson Chi- ] 18,891z 4 ,001 ,001P ,000 ,002
Square
Likelihood Ratio 21,930 4 ,000 ,000P ,000 ,001
Fisher's Exact Test | 19,202 ,001P ,000 ,001
Linear-by-Linear 6,228¢ 1 ,013 ,014b ,011 ,017 ,009b ,006 ,011
Association
N of Valid Cases 345

a. 1 cells (10,0%) have expected count less than 5. The minimum expected count is 2,78.
b. Based on 10000 sampled tables with starting seed 624387341.
c. The standardized statistic is -2,495.

Nivakag 27
Kpltiplo X-TETPAYWVO ylol TNV AVIXVEUGCN OTATLOTIKA ONUAVTIKNAG Slapopdg oToug HECOUG
0pou¢ Tou evdladépovtoc yia T duaikn oto {gvyog EMAA - Tupvaotlo

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
99% Confidence 99% Confidence
Interval Interval
Asymp. Sig. Lower Upper Lower Upper
Value df | (2-sided) Sig. Bound Bound Sig. Bound Bound
Pearson Chi- | 5,1872 4 ,269 ,278P ,266 ,289
Square
Likelihood Ratio | 6,315 4 ,177 ,227° ,216 ,238
Fisher's  Exact] 4,791 ,304b ,293 ,316
Test
Linear-by-Linear | ,005¢ 1 ,946 1,000P 1,000 1,000 ,498b ,485 ,511
Association
N of Valid Cases | 279

a. 3 cells (30,0%) have expected count less than 5. The minimum expected count is 1,29.
b. Based on 10000 sampled tables with starting seed 2000000.

c. The standardized statistic is ,068.
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EpwTnHaToAOyLo NG EPEUVOG

®oho: D Avépag |:| [uvaika
HAwio:
, 1 [ ENA.A | revikou

Anbdorroc: vuvaoiou |:| EVLK(,JU

B || Aukeiou

] TE Tunua: | aEl Tunua:
KatevBuvon Inouvdwv Octikn Texvoldoyikn Oewpntikn
oto AUKELO: (1" ka1 2" Aéoun) (4" Aéoun) (3"Agoun)
EnayyeApa

Xapaktnpiote Ti¢ mapakatw npotacelc oav Zwotn N Aadog Balovrac os KUKAO 0TO
nAaioto ue to Z i A avtiotoya.

lNa v kade epwtnon cupunAnpwote roco Ja oac eVOLEPEPE va yvwpilate Tnv anavinon
Balovrac X oto nAaioto oto mAaioto ue 1o napa oAU, moAuv, uétpia, Aiyo, n kadoAouv

1)To padlevepyo yaAa yivetal aopaAEg pe To Bpoaouod

Oa oac evolEPepe va yvwpilate Thv anavinon;
I:l Mapa mtoAv l:l MoAu |:| Méetpla I:l Niyo I:l Ka®oAou

2)H nAwakn aktivoBoAia punopet va poKaAETEL KAPKivo TOU SEPUATOG
Oa oac evblépepe va yvwpilate Tnv anavinon;

|:| Mapa toAv I:I MoAu |:| Métpla |:| Niyo I:l Ka®oAou

3)0 Bepuog aépag aveépyetal

Oa oac evblépepe va yvwpilate Tnv andvtnon;
Mapa ToAv I:I MoAu I:l Métpla I:l Niyo I:l KaddAou

4)Ta nAekTpOVLA ElVaL ULKPOTEPA ATIO TOL ATOMO

Oa oac evblépepe va yvwpilate Tnv andavinon;
Mapa ToAv I:I MoAu |:| Métpla |:| ANiyo |:| KaddAou

5)Ta avtilotikd e€oudetepwvouv Toug LOUG Kal Ta 2 A

BaktnpLa

Oa oac evbilépepe va yvwpilate tnv andvinon;
I:l Mapa ToAv I:I MoAvu I:l MétpLa I:l Niyo I:l KaddAou

6)OAn n padlevépyela eivat amotéAeopa avBpwrivng Spaotnpldtntag
Oa oag evoLEpepe va yvwpilate TNV anavinon;
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|:| Mapa moAu I:l oAv I:l Méetpia |:| Aiyo |:| KadoAou
7)0 'HAwo¢ meplotpédeTal yUpw amo tn n

Oa oac evélépepe va yvwplilate Tnv anavinon;
| | ndpanorv | ] noas [ IMéoa | Aipo [ ] kadorou

8)Ta peAovtika matdld evog yuuvaopévou avBpwTou Ba KANpovournoouV Ta opEAN TG
CWHATLKAC TOU AOKNONG
Oa oac evélépepe va yvwplilate Tnv anavinon;

Mapa ToAu I:l MoAu |:| Méetpla |:| Aiyo |:| KadoAou

9) O mpwTtot avBpwrol €lnoav tnVv idla emoxn Ke Toug SelvOCAUPOUC.
Oa oac evblépepe va yvwplilate Tnv anavinon;
Mapa oAU I:l MoAu |:| Méetpla |:| Aiyo |:| KagoAou

10)H tpUMa tou 6ovtog sival n KUpLa altia yia tnv umepBépuavon e yng.
Oa oac evolEpepe va yvwpilate Thv anavinon;
|:| Mapa oAU |:| MoAu |:| Méetpia |:| Aiyo |:| KagoAou

11) H peyaAUtepn moootnTa Tou 0€UYOVOU TTOU J N

OVOATIVEOU UE TIPOEPXETAL OO Ta HUTA

Oa oac evolEPepe va yvwpilate Thv anavinon;
|:| Mapa toAv |:| MoAu |:| Méetpla |:| Niyo |:| Ka®oAou

12) 1o Amap mapayovtal Ta oupa

Oa oac evblépepe va yvwpilate Tnv anavinon;
Mapa ToAv I:I MoAu I:l Métpla |:| Niyo I:l KaddAou

Xapaktnpiote TI¢ mapakatw npotacels ocav Zwotn N Aadog Badovrag kUkAo oto mAaicto
UE T0 X i} A avtiotoya.

1.Eva maldi metdel pla mETpa KATakopuda POG T MAVW. € OAN tn SLapKELa
NG Kivnong tng METpag ackeital og autn pUla Suvapn katakopudn Le dopa z N
TPOG Ta TAVW.

2. 0tav éva ¢optnyo ompwxVEL Kal apxilel va KLVEL Eval LLKPO aKLVNTOTIOLNUEVO

QUTOKLVNTO KABEe OxNUa aokel pla Suvaun oto aAlo, aAld to poptnyo aokel z N
pHeyoAUTEPN.
3.MmnopoU e va Tepmatape SLOTL pag oTpwyVeL To €5adog pog Ta EUMPOC.. ‘ 2 ‘ ‘ N ‘

4. XTUTIW TO XEPL LOU OTO TPATE]L KAl TTOVAW SLOTL To TpaTmell doknoe dUvaun oe
HEva.

5.Eva agpomAdvo netdel euBUypappa kat opl{ovtia pe otabepn taxvtnta. H
LA TG oplovTiag SUvaUNG TOU KLVNTAPA TTOU TO OTIPWXVEL TTPOC TaAL EUTTPOG 2 N
elval lon pe v avtiotaon tou aépa ou Spa Po¢ TNV avtiBetn katevBOuvon.
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6. Aev xpelaletal va ompwyvw &va €AKNOpo yLa va ocuvexioEL val KIVELTAL e
otaBepn TaxuTNTa og opllovtia emimedn emidpaveLla TAYWUEVNG ALUVNG XWPLG J
TPLBEC KoL AVTLOTAOELC.

7.Av OTIpWYVOULLE TO TTapamavw EAkNBpo pe otabepr SUvapn mPog TNV
KateVBOuvon mou Kiveital Ba amokTioel otabepn TaxUTNTA LEYAAUTEPN ATIO TNV J
apxLKn.

8. Av OTIpWYVOULLE TO Taparnavw EAknBpo pe otabepn Suvapn mpog tnv
KateVBOuVoN oV KLVelTal n taxuTnTa Tou Ba auvéavetal cuvexwe e otabepod J
puBuo.

9.To BApog evog owpatog eivat n palo Tou CWUATOC. ‘ J

10.0tav eloat péoa otn BANACoA KOL CNKWVELG ULOL TIETPA LECA OTO VEPO, TO
Bapog tn¢ mMETPAG MapapEVEL TO (SLo.

11.A00 apoiBapioteg onkwvouv to (6o Bapog. O PnAotepog Eodelel Tn
HLEYAAUTEPN EVEPYELQL.

12.Mia yAaoTtpa BploKeTOL OTO UMAAKOVL TOU OTILTIOU oag Kal pa Se0Ttepn
TEDTEL oo To UNaAKoOvL oag. Kat ot U0 yAaotpeg Ba £xouv evépyela.

MNpoocwrniko evéladEpov
o Me evlladEpel va mAnpodopoupal yla BEpata EMLOTA NG KAl TEXVOAOYLaG TTou
ennpealouv t lwn

Mapa toAv I:I MoAu I:l Métpla |:| Niyo I:l Ka®oAou

e To evdladepov pou yla to padnpa tng Quotkng oto oxoAelo ATav —eival

UEYaAO
o [lw¢ Ba yapaktnpilate, arno mAsupdc eniboong, Tov EaUTO oac we Ladntn/Tpla oto
padnua tng QuOoLkic ;

MoAu Meydaio Métplo XaunAo AvUTapKTo

Aplotoc I:I oAU kaAog |:| KaAog I:l MéEtplog I:l Koakog

o [lw¢ Ba xapaktnpilate, arod nAsupdc emriboong, Tov EAUTO oac we Ladntn/Tpla oto
oxoAeio;

I:l Aplotoc I:I oAU kaAog |:| KaAog I:l Métplog I:l Koakog

e Ot Adyol mou uou apeoe — apéacl n pualkn (Mmropeite va emiAééete napandavw ano
gvav)
a) KaAn dibaokaAio eKmaldeuTIKWY
B) Meyaho evdladépov Adyw TnG ouvdeong Ue TNV KaBnuepvi Lwn
y) Artoteel ) Baon yla TLg UTLOAOLTTEC ETILOTNLEG
(ctAdog Adyoc )

[242]




e Ot Adyol mou bev Liou dpeoe — apeel N puatkn (Mmopeite va emiAé€eTe mapanavw
arno évav)
a) Kakr dt6aokoAio EKMALSEUTIKWY
B) Empeme va amopvnuovelw MOAAEC TAnpodopieg
V) ENewdn evéladépovtog, dev cuvdéetal pe tnv kabnuepvr Lwn
6) H yvwon otn ¢puaoikn amoteAeital amo moANd acuvdeTa BEpata
(aAAoc Adyoc )
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