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MepiAnyn

v epyacia avtr ovdntolvtal BewpnTikég kal mpakTikeg PiPAoypagpikeg ava@opeg yia tov
S18axtikd peTaoynUATIoNO TOL TEPIEXOUEVOL TV Puok®V Emotnumy, amd v eloaywyr) Tov 6pov
wg transposition didactique a6 tov Yves Chevallard (ota MaOnuatikd) wg Kat TIpAKTIKES EQAPUOYEG
TV ekmadevtikmv otnv Sibaktikr pdEn. Avadntodue akoun Ty LITAPEN KAl TNV AVAYKAOTNTA TOV
UETAOYNUATIONOV 0TA pevpata g ASaktikng Twv duokwv Emotnuov, aAAd kal TIg KPITIKEG IOV
AKOVOTNKAV KATA TNV eoaywyn tov opov. EmumAéov avadntovue otn PifAloypagia peAeteg
SidakTikav mapepfacewy, m.y. Adaktikov Madnolakov AkoAovBimv, Tov eytvayv ot Xmpa Hag Kat
OTIG OTTOIEG AVAPEPETAL PTTA T) VIIOVOOVUEVA O S1I8AKTIKOG HETATKNUATIOUOC TOV TEPLEXOUEVOL TTOV
mpaypatomomOnke. Tuig peAéteg avteg mpoomabovpe va avadeifovpe Tov HETATYNHATIONO KAt va
Katnyoplomomoovpe ta oxetkd apadetypata. H epyacia ohokAnpovetal pe v mpotaon yia my
QAVAYKT CUOTNUATIKNG LEAETNG TOU SI8AKTIKOD UETAOYTUATIOHOU QIO TNV KOWVOTNTA TG ASAKTIKNG
twv ®uvokev Emomuov, pe otoxo véa Ipoypaupata Tmovdav, odnyolg ekmaudevtik®v kat
TPOYPAUUATA EKTTAISEVONG POITNTOV KA1 VINPETOVVINV EKTASEVTIK®DV.

AgEerg-kAeB1d: S180KTIKOG PETAOYNKAUATIONOG TEPIEXOUEVOV, SISAKTIKI QPUOIKGOV ETMOTNUDV,

pevpata mg Sidaktikng uokev emotuav, Sidaktikég-pabnoiakég axolovbieg

Eicaywyn

A0 10 1960 KAl HETA EPPAVIOTNKAV KATTO1EG TAOELS KA1 TPOTACELS Yia Tr SidaokaAia twv
dvoikov Emomuov (OE) Tig omoieg yia Adyovg owkovouiag Ba Tig avag@épovpe wg
pevpata. Avtd eivar 1o avakaAvmtikd (Kapiwtoylov k.d., 1997), TO €TOIKOSOUNTIKO
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(WHMog k.A. 1993), KAl TOVL emMOTHUOVIKOD Ypaupatiopol (Kapiwtoylov k.d., 2012). Extog
QIO AUTA EQPAVIOTNKAY KAl AAMEG TAOEIG pe UAMOV LIKpOTePT) epfeAeia otny Epevva Kat
v ntpa&n .. o Emotiun — Texvoloyia — Kowwvia (& [Tepiarrov) (Aikenhead, 1994),
o1 Atdaktikeg MaOnolakég AkorovBieg (Meheut et al., 2004) k.d. Ze 0Aa ta pedUATA, AAAOD
TEPLOCOTEPO KA AAAOD ALYOTEPO EVTOVA, LITOVOELTAL OTL TIPETEL VA emAeYEel — TpomortonOel
TO TIEPIEYOUEVO YA TNV EPAPLOYT TOV SI8AKTIKGV TPOTATE®WY TOV PELUATOC, 0w Ba
AVAADOOULE 0TI GLVEXELA.

Me tov 6po Adaxktikog Metaoynuatopog Iepieyouevov (AMII) evvoolue kaBe alhayr)
OV YIVETAL OTO TEPIEXOUEVO (Evvoleg, pauvopeva, vouol, Siadikaoieg, k.A.) Twv PLoIKGOV
Emomuov (PE) ya va yivel katavontd amd Tov otoyovpevo sanfuoud. Av ka
Xpnowosmoteitan  pntd 1] LITOVOOUHEVA QIO TOUG EKTTASEVTIKOUE IO OLOTACENG
Beopobeuevng — tumkng exmaibevong, e1onyOn emionua ot Aldaktkr Twv pabnuatkoy,
asto tov Chevallard (1985), wg transposition didactique. ITapot avayvmpiletar 1) onuacia tov
yia Vv katavonon v PE, add kot yia va Stamproel 1 /kat evioyDoeL To evola@epoy Twv
pabntov/Tpiov yia nig OE, Sev £xer pehemOei cuompatikd. "Exovv pedemBel o1 evaAhakTikeg
18¢eg Twv padntomv kar o1 Sradikaoieg evvolodoyikng adayrg (Vosniadou, 2013) kuplwg asto
PYUXOAOYIKNG ATTOWPEWS KAl OX1 AUTO AUTI TOU LETACKNUATIOHOD TOV JEPLEXOUEVOL. AVTIOTOLYA
peietnOnkav ta nepapata/Sadikaoieg Twv emomuovikwv peBodwv kal o pdiog tovg o
S18aokalia kot o1 kKowvwvikeg ouveneleg Twv OE.

Y10Y0g avToL Tov ApBpov eivar va avadei&el  onuaoia tov AMIT ®E otnv kabnuepivi
S18axtikn mpda&n, va ovdntnoet mv vapyovoa PiAoypagia, v ep@davior) tov AMII ota
pevpata g Adaktikng dvokov Emomuov (APE) kal va KAvel pia TEPIOPIOUEVT
BiBAoypa@ikn €peuva yia va avadery oy mtuyeg avtov tov AMIT kupiwg o€ peAETeg ToU
yivave ot yopa pag, eotiadovrag ot @uoikn. Ta avTiotoa epeELVNTIKA epWTIUATA
UITopel va etvat:

Q) 7T010 €ival TO TEPLEXOUEVO/ YVQOOT] avapopdg stov tposoroteital; ) mwg yivetar o AMIT
KO JTI01EG €lval 01 apyEG OTIC 0TT01eg OTNPIfeTal; Y) HEXPL TTOV UTTOPOVUE VA POACOVE XWPIg
va mapaflactotv o1 faciKEG apyES TNG EMOTNUOVIKNG EYKLPOTNTAG;

Télog oto ApBpo mpoteivetan N ovotnuatkny peAétn tov AMII, yeyovog mov Ba
propovoe va oLUPAMeEl otV apyikn 1) kal v ev8oUMNPEDIaKT] EMUOPPWOT TWV
ektaSeVTIK®Y 1) KAl TN oLyypaq@r] eyxepdiny, TPOoAPUOCUEVOV OTIG AVAYKES TWV
pabntav/tpuwv (Kariotoglou et al. 2020, Kariotoglou et al. 2019).

OewpnTIKO HEPOG
O Aidakriko¢ Meraoxnuariouocg lNepisyouévou Puoikwv Emornuwyv

Me tov 0po AMII evvoovpe kaBe aAAayr 1) KAt ETMAOYT] OTO ETNOTIUOVIKO TIEPIEXOUEVO TOV
®E, oe &vav TOTO YVOOTG 7OV eival KataAAniog va Sidaytel oto otoxovuevo AnBuouo,
m.x. Nnmaywyeio, Anpotiko, T'vuvaolo KA. ©0Te Autd va yivel Katavontd amod Tovg
pabnteg/tpleg. Mmopel va a@opd CUOTNUATIKT TPOIOTOINGT), Y. WG ATOPPOId TWV
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evaMakTIKOV 18ewv Twv pabntov (e..p.) (Kariotoglou et al., 1993), amalowprn KAmTo0v
UEPOVC TOL TTEPIEXOUEVOV (ZUUEMVIOOUL K.A., 2016) 1] ATTAOITOINOT), TL.Y. AEKTIKI] O HAYVITNG
TPafa N omp®YVEL» AvTl TOL EAKeEl KAt wBel, 1 pabnuatikol @opualouoD Y. JTO0TIKN
gloaywyn g mukvotntag (Smith et al., 1992).

'Onwg avapepdnke mapamave, ovppova pe tov Kolomovio (2006), o 6pog AMII
elonxOn 1o 1985, wg transposition didactique, asd tov Chevallard, ot Siaktikn twv
Mabnuatikmv, o Svo emimeda:

A. wg avukeipevo mpog Sibaokaria, .. PifAla, vopot kKA. kat

B. w¢ avrikeipevo Sibaockaiiag, To mepieyopevo dnAadn mov o ekmaidevtikog S18aoket
otV Ta&n tov.

¥ ovvéxewa o Martinand (1989) eumAoUTioE TO OpO €10AYOVTAG TIC KOIWVWVIKECG
TPAKTIKEG avapopag, SnAadn epmhottioe tov AMIT pe dAAa ototyeia m.y. texvoAloyiag kat
kaBnuepwvig wng, ovvdéovtag £tol v Emotnun pe tnv kowvevia. Avtr) n oUvSeon eivat
mbavo va odnynoel oe SapopeTikovg okomovg g Sidaockaiiag, amo v kabapd
£OTNUOVIKN okomd. Me tov Opo transposition didactique SnAwvetal n petagpopa g
YVQOOTG atO TO X®PO TNG EMOTNUNG 0TO X®po g didaokaiiag/exmaibevong (Bergsten et
al., 2010). Me auto Tov Tp0o7t0 Bempeital OTL KATATKEVAETAL/ CUYKPOTELTAL O OPOg "OYOAIKN)
gmomun n yvoon". O Develay (1994) Swakpiver éva axkoun emineSo SiSaktikov
UETACYNUATIONOD 08 AUTO 7oV ovopadel «Xyxohkn I'voon Madntn» kot a@opd TN yvmon
IOV KATAKTA 0 PLaBnTig OTav GUPUETEYXEL 0 OXETIKT) S18aokaAia.

H Xaixia (2013) Bewpei 61 1 mpoondbeia AMII oe oYoMkn emotnun amoteAel
TPOKANON Yia TNV ekmaibevTikn epevvnrikn kowvotnta. H katavonomn otoiyeiwv Tou
mepleYouEvoy  amd Tovg padntég/tplieg amantei ovvnBwg ocoPapr vmeppfacn g
KaBnuepviig aloBnmplakng eptelplag, eve ol ePAPLOYES TOU TIEPIEXOUEVOL 08NyoUV OF
OUVETELEC TTOV TTPOKAAOVV TOV KOO vou, og Babud mov moAAeg popég o1 pabntég va unv
umopoty va Siakpivouv ta Opla petafh €MOTNUOVIKNG OKEWNG KAl ETOTNUOVIKIG
pavtaoioag.

Ot Kariotoglou et al. (2013) 6iekprvav Svo enineda petacynUATIoHoV, Ao S1apOPETIK)
okoma amo v avriotoyn tov Chevallard: to mpoto agopd to T mMpémel va EEpel o
exmtabevtikog yia va S18ael Eva mepiexopevo otovg nabnteg/tpieg Tov Kal o devTeEPo
APOPA TN YV®OT)/TTEPLEXOLEVO TTOL avapévetal va S18aytolv ot padntég/tpieg. Autd wg ua
£QapuUoyn g Atumng mapadoyrng 0T 0 eKTASEVTIKOG TTPETEL VA EXEL EvaA EVPVTEPO GUVOAO
YVOOEMV TOV AVTIKEIUEVOD, AIT0 AVTO JTOL TTpoKelTal va 518a&et kat avaugvel va udbouyv ot
pabnteg/pieg ov.

'Etol petaxkivovpaote, paiiov, oty kataokevn Ipoypauudtwv Tmovdawv (I1X), mapd
0€ aUTO 7OV evvonBnke apykd wg AMIT ka1l KAKGOE TAVTIOTNKE APYIKA LLE TNV ATAOTOINo,
TNV 071010 WOTO0O0 SV TPETEL VA TAPAAETOVE, OUTE VA vtoTiHovpe. Meletwvtag ta I1X
Srakpivovral Svo TAoEIg 0 OXEON e TNV E0TIAOT) TOUG: 1) Hia 0TV o7oia 1 Eugaocn divetat
KUPLWG OTIG KOWVWVIKEG Kat NO1kég S1a0TACEIC NG EMOTNUNG EVAVTL TOV TTEPLEXOUEVOL KAl
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n GAAn 7ov Sivel £ugaot] oto meplexouevo kabavtod, xwpig Pefaimg va mapaleinel ta
kowvwvika Ogpata (EU, 2015; Schuster et al., 2018). H euneipia and m frfphoypagpia kat
ta S1ebvn ovvédpra Seiyvel 6T N Tpwn TAoT emkpatel ot Bopeieg ywpeg (m.y. HB,
Yxavowvafia) eved n devtepn oug Notieg (.. Meooyelakeg xwpeg, AaTivikn Apepikn). Xe
kaud amtd tig dvo taoelg Sev paivetanl va spoteivetar o AMII, mapdT yivetal xwpig va
SnAmvetat.

H ntpotaon tov Chevallard, yia ) peta@opd g EMOTNUOVIKIE YVMOOTIC ATtd TNV £pevva
ot Sibaokaiia, Sextnke Evtovn kprtikn and tov Freudenthal (1986), mov mpogpyetat kat
auTOg Ao TN @rooopia Twv Madnuatikwv, e To OKEMTIKO OTL 1) EMOTNUOVIKT YVQOT
aMadel kabnuepva, agpov spootiBevtarl 1 TposomolovvTal Bépata wg mpoidvta g
£mMOTNUOVIKN €pevvag. Tnv dmown avt tov Freudenthal oyoAiddovv kprukda ot Bergsten
et al. (2010) BewpavTag OTL 0 LETACYNUATIOUOG YIVETAL TTOAAEG POPEG XWPIG va SnAdvetal
Kal ovTe va gmeplypagetal 1 Sadikaocia amd touvg i010ug TOVG EPELVITEG OTAV
UETAOYNUATI{OVV TNV €peLVA TOVG Yid va T S18afouv.

Ta mapamdve Selyvouv pia £vvola TTOAVCT|UAVTH, TTOU Ol S1AQOPETIKEG ONUACieg TNG
kaBodnyouvtal amod v mpoonddeia dowv 518dokovy Mabnuatika 1 ®E va katavorncovv
01 paBnTég/Tpieg Toug Ta OXETIKA TEPIEXOUEVA TTOL S18aokoLV. TTapd Tr HEYAAN TIPAKTIKN
mg onuaoia, dev @aivetar Waitepn eupaon otn Prploypagia yia tn Bewpntikn g
UEAETT T) TIG EPAPUOYEC NG 0T SidakTikr) pdn.

Ta pevuara tng AidakrTikng rwv Puoikwv Emornuwv

'Onwg avapépOnke oty eloaywyn Exovv mapatnpndel tpia kHpra pevpata g ADE kot
oplopéva Jov eiyav pkpodtepn emppon. Ta pevpata avtd kaboplioav ovolaoTIKA Kot
EMOTNUOAOYIKA TNV EMOTNUOVIKT ouyKpoTnot g A®E kat pe v £vvold aut Wropovv
va Bewpnbolv kal wg mapadeiypata cOpP®va pe ) oxetkr| mpdtaon tov Kuhn (1962).
31N OUVEYELA TTAPOLOTAOVUE CUVTOUA TA PACIKOTEPA PEVUATA, AVANTOVTAG O KaBéva
mv avaykaotnta yia AMII prtd 1} vtovoolueva.

To pevpa g "avakaivyng" kuptapynoe Tig dekaetieg 1960 ka1 1970 (Kapiotoyiov
k.4, 1997; Karplus, 1974). ZOu@wva pe auto To pedud, TPOTEIVETAL VA AVAKAADIITOUV Ol
pabntég ™ yvoon. H mpotponn auty vmovoel, ywpig va Snlwvetar pntd, 0Tl 1o
TEPLEXOLEVO Elval TETO0 7OV piopel va avakadvgBel. AMG kadBe mepiexopevo Sev
AVOKOADTITETAL: JT.X. TN OUUTIECTOTNTA TOV AEPIDV T TNV AYOYIUOTNTA TOV HETAA®V
UITOPOVV va TIG AVAKAADPOLV 01 HaBnTeEg/Tpleg, alhd OX1 TNV €vvold TNng evepyelag 1
Bewpia Twv AMBoopaipikev mAak®v (Kapiodtoylov k.A., 1997). Ta mpmTa, w¢ AVTIANTTEG
1810 TEg pHETW TV A1oONoEWY, LITOPOUV VA AVAKAAVPOOVV TTEIPAUATIKA A0 TOUG HAONTEG
OX1 OUWG Ta SeLTEPA TTOV CUVIOTOVY VO TIKEG KATAOKEVEG/ EMVONOLLE TWV EMOTIUOV®Y.

To pevpa g Emowkodounong emxpamoe tig dekaetieg tov 1980 kat 1990 (Duit et. al.,
1998) ka1 ovvumapyel onuepa pe ta veotepa. H mpotpomn elval np véa yvwon va
owodounBet tdvw otnv mpovmapyovod twv pabntav/piov (Chi et al., 1994). H mpotpon)
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QLTI VITOVOEL OTL OTO CUYKEKPIUEVO TIEPIEXOUEVO LITAPYOUV E£.LLL. YA VA TPOTosoinfoly
7IPOG TIC AvTIoTOLXEG emaoTnuovikes. Kan BEéfara emiong vovoeital, aA\d kat o€ KATToleg
nepurtwoelg Sniwvetar (WOAog k.A., 1993) 0Tt To mepiexouevo mov Ba owkodoundel Ba
glval pHetaoynuaTiopévo, ylati 1o "emotnuoviko” eival autd mov od1ynoe o€ Tapavoroes.
Xapakmplotikod mapadetypa n emotkodountikn dibaokaiia g mieong mov mepty pagpetat
TNV ENOLEVT EVOTNTA.

>1i¢ SekaeTieg 2000 KAl 2010 KUPLAPXNOE O EMOTNUOVIKOS Ypaupatiopog (Duit, 2007)
XWPIG VA elval oa@ng 1 e0TAOT NG EMOIWKOUEVT|S HAONONG. EEKIVAEL AITO TTI0 E0TIACUEVES
OTO TEPIEYXOUEVO TIPOOEYYIOEIS, WG AVTECG TTOV €0TIA{OVUV OE KOIVWVIKO-EMOTNUOVIKA 1] KAl
moAMTioTika Béparta. Zxebov oe kabe mepinmtwon mpoteivetan ) Siepedvnon wg Sradikaoia
ponong twv padntov omyv emotnuovikn puebodo (Duschl et al., 2008). To pebua avtod
EVOWUATAOVEL TNV aAVAKAAUYN, ald v vrepPaivel apod ekTog Ao TIg TEPAUATIKEG
S1a01kaoieg mapaywyng 1 EmMKOPwONG TNG EMOTNUOVIKNG YVOONG mepAaupPavel
povteAomoinon, 1o «S1afacpa» kal to «ypayiuo» tov pabntov/piwv (Kapiotoyiov k.A.,
2012). Kal og aqutn v TePImTtmon TPENEL VA eMAEYEL TO TEPIEXOUEVO, APEVOS YA VA
umopel va SiepeuvnBel, OTTwg 0NV avakaAvyn, AAAA KAl Yia VA LDITAPXEL OXETIKA XAUNAO
£VVOI0AOYIKO (POPTIO Y1 VA UITOPECOUVY HaONTEG Kal ekmabevTiKol va €0TIACOOVY OTIG
Sadikaoieg g Siepedvnong. Qg mapddetypa Bewpovpe ALTO NG EMOUEVTG EVOTITAG TTOV
avagépetar ot Zrpatnyikr] EAéyyov MetapfAntov (ZEM) (Zovmidng, 2012).

Alyo pPETA TNV eu@AVION TNG ETOIKOSOUNTIKNG TPOTAONG, MBAvoV KAl wg OLVETEIA
a&l07oinoNg TV £.1. 1. EPAVIfeTal 1 TPOTACT] Y1 T0 0XeS1a0U0, avatTuEn, a&loAdynon kat
BeATioon TwV KAVOTOUIKGV Tapepfacemyv, mov ovouaoOnkav Adaktikég Mabnolakeg
AxolovBieg (AMA) (Teaching Learning Sequences) (Meheut et al., 2004; Psillos et al.,
2016). O1 AMA eivan pikpnig S1dipkelag mpoypappata omovdav, 5-15 S18akTIKGOV wPmV 7oV
£0TIAJOLV O€ U1A YVWOTIKT JIEPLOYT, T1.X. Suvapkeg arAnAemdpaoelg, Oepuotrta kist. Ia
T0 oxedlaouo g S18aokaAiag amonteital N CLOTNUATIKI UEAETN TOV TIEPIEXOUEVOL KAL 1)
£ITAOYT TOV UETACYNUATIOUEVOL TTov Ba S18aytel, ot mBaveg evvolohoyikeg arayEg ov
Ba embSiwybovv, ta péoa kat o1 péBodot, n aflohoynon kat n d10pOBwon/emave@apuoyr
(iteration) tng AMA. Ynapyouvv mpotaoelg oxediaopov AMA mov pihovv pntd yia AMII,
onwg avt twv Duit et al. (2012) o1 omoiot ;poteivovv To elementarization Tov
TEPLEXOUEVOL XWPIg OUwE va e€nyeltal g ptopel va yivel. Yadapyxouvv kat AAeg mtov Sev
AVAPEPOVTAL OTO HETACYNUATIONO Xwpig va Tov amokieiovv (Borghi et al., 2007). Avt
kaBavty ouwg N évvola Twv AMA, oUyypovo pedpa Sidaxtikov oyediacuoy OE,
npovmoBeTtel o AMIT yia v avamtuén kat epappoyn twv AMA ka1 ev TEAEL TNV KATAVON 0N
NG emoTUoVIKNG yvaoong. Eival iowg 1o povadikd pedua (av kat Ox1 evieA®S AQUTOVOLO
a@oL akolovBnoe TV eM0KOSOUNOT)) IOV TPOTEIVEL, PNTA 1) LITovoovueva to AMII. Qg
mapadetypata karvotoptkwv AMA otig omoieg £ywve pnta AMIT ptopovv va Bewpnbovv ta
Svo mapadelypata mov ava@epinkav mTapamIave yia TNV €TOIKOSOUNTIKT EL0AYWYT) TNG
miieong (Psillos et al., 1999) ka1 v Siepevvnuikn eloaywyn g ZEM (Zoupidis et al., 2016)
KAl avaAbovTal oTn GuvEXeLd.
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Ao ™ olvrtoun wtopikn avadpour] og pebpata kat taoelg g ADE, ta teAevtaia 70
xpovia Bewpovpe 0Tl avadeikvietar 11 avaykn amodoyng arAd kat kabopiopod g
emoyng/petacynuanopoL mepieyouévov. Exetvo sov dev gaivetarl va yivetar eivar 1
TEPLYPAPT] EVOG TPOTOVL 1] TV ApX®V PACEL TwV omolwv yivetal avt 1 Stadikaoia. Apa
elval onuavtiko va avatpeovpe otn PrpAoypapia m.y. oe epapuoyeg AMA 1/kat dAwv
KAWVOTOMIKGOV TapeUPACceEmV 0TI 0moieg pnta 1] vtovoovueva e@apudletal o AMII. H
avaditnon autr] Kol UEAETN UITOPEL VA PWOTIOEL T0 epWTNUA: TTw¢ Yivetat o AMII oty
exmtabevtikn €pevva kat mpdaln; Avtn N avald)norn JEPLYPAPETAL OTI OULVEXELA
£0T1IAdOVTAG 0 EPEVVEG TTOV EYIVAV 0TI XWPA LLAG.

Karnyopieg Aidakrikou Msraoxnuariopou orn BiBAiloypagia

SV EVOTNTA AUTI EMYXEIPOVUE U0 CUVTOUN &moKomnon g Piploypagpiag, kuping
epevveV mov Eytvav otnv EAAaSa, v tedevtaia tplakovtacetia oe oyeon pe AMA kat ev
YEvEL kavoTtopeg S18akTikeg mapeufaoelg otig omoieg yivetat AMII. ITeprypagpovpe mpota
TO TIEPLEXOLEVO KL TNV NAIKIA TV HaBnT®dv/Tplav 0Tovg omoiovg anevBuvetal kabog kat
av 0 AMII SnAcvetar pnTa, vtovoovpeva 1 kat kaboiov. Entiong avadntotue to AMII, oe
£vvoleg, pavopeva, Sladikaoieg katl EMOTNUOAOYIKT] YVQOOT), 0AAA kal kaBe mpdtaom mov
ovuPaiel oy vrtepfaon SVOKOAIOV KAl OTNV EMOTNUOVIKT Katavonon. H diadikaoia
QAUTI| TNPELTAL TTEPIOCOTEPO OTIG MPWTEG 7 UEAETEG OTIG OTTOIEG EXOVUE OLVTIOWG TOANATIAEG
mnyeg 6edoucvov yia kabe peietn. ILy. apbpa oe meplobika 1) mpakTIKA ovvedpiwy,
OLAAOYIKOVG TOHOoUG 1) kat S1daktopikeg Statpifeg. "Eva onuavtikd XapakTnploTiko TV 7
ALTOV TPOTWV HEAET®V elval OTL apopolv Beupata Iov JEPIEXOVTAL OTA TEPLOCOTEPA
TPOYPAUUATA  OTOVd®Y  LITOXPEWTIKNG ekmaidevong (SUvaun, sieon, mukvotnta,
OepuomTa, payvrteg, KUKAOG vEPOU Kal TEIpAUATIonog—diepevvnor). ZTig voAouteg 7
UEAETEG TTEPTYPAPOVTAL TTAPASELYUATA OTA OTTOia PNTA 1) EUpeca mpayuatomoleitan AMII
oe ovyypova Bepata ®duvoikng (tov 200 aiwva) J.Y. KPAVTOUNYAVIKT), OXETIKOTNTA,
VavoTeXVoAOYia, OTOLXEIWOT owuaTia, ouviBwg 0to AUkelo (ueAéteg-épevveg: 8, 11-14), 1)
IOV €YXOUV HEV KAAOOIKO TEPLEXOUEVO, MG Oev avTiueT®idovial KAAOOIKA OTIg
xaunAotepeg Pabuideg 0mwg aotpovouia 1 epuUnVveieg GUOTK®OV PAIVOUEVWYV pe Baon v
atopikn Soun (9-10). Tn Sevtepn avtn oudda twv peAetwv (8-14) Sivovue ouvviiBwg
Atyotepa ototyeia, ylat vaapyel uovo n dnuooicvon ota mpaktikd g ENEDET, ywpig
TOMEC AETTTOUEPELEG. TN OUVEXELA TTapaBETOVE CUVTOUN EMOKOINON TOV EPEVVRV TTOV
HeAETNONKAV KAl HETA EMLYEIPOVUE TNV KATIYOPLOTOINOoN,/0padomoinon v eupnuatmy,
akoAovBavTtag katd BAoT Ua EMAYWYIKN TTO10TIKN tpootyylon (Strauss et. al., 1998).

1. O Kapwwtoyrov (1991) oec pa kawvotopkn OSwaktikn mapépPaon, otn B
Tvuvaoiov, ov vhomoOnke Tapdpola kal yia peArovtikovg eknaidevtikovg (Psillos et al.,
1999) €1onyaye TV £vvold TG MEONS WG TPWTAPXIKO HEYEDOC, TOI0TIKA KAl [1e LETPTON.
II.y. "mieon elval To aiTio IOV KAVEL TO VEPO VA TETIETAL QIO 1A TPUIIA UITOVKAALOD JTIOV

T

mepieyet vepo”. H pétpnon g v8pootatikig mieong e HavoueTpo oe Stapopetika Badn
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odnynoe oto Pacikd vopo g vépootatikng (VOp. mieon avdioyn touv Paboug), aAAa
gvioyvoe Kol TNV €l0aywyn g Jmeong otovg pabnteg: "... apov ™ uetpdue dapa
vmapyet....", €le Yapaxmplotka évag padntg. H mieon obppwva pe v mpotaon
peAetdtan uOvVo OTA PEVOTA, ENELST 08 AUTA EXEL VO 0 LOVOUETPO peyeBog, evd ota
oteped ovvnBwg amavtatal wg Taot, dnAadt) Suvaun katavepnuévn oe eMPAVELd, EVQ
EKQPEPETAL LE TOV OPO: «.... EXELT) LITAPXEL TTLEDT....». 'OAa avtd o€ avTiBeon pe ta eyyxelpidia
NG ETOYNC, TA omoia lwodyovv v mieon wg P=F/S, v ekpépouvv ouvnbwg pe tov 6po
"...aokeitan / §&yetan migom...." kau Sivovv mapadeiypata 07mg n mveda, Ta TaKoUVL OTIAETO
K.AJL., JTOV TTAPATTEUTIOVV OE TAOT) 0TO E0WTEPIKO TWV OTEPENV, ONWS AvVAPEPONKE, ka1 Ox1
o€ mtieon pevotav. Ot ovyypageic odnyndnkav oe autr) v IPOTACT), YIATL HEAETOVTAG TIC
18¢eg v pabnto®v kateEAngav 0to UUMEPACHA OTL 1] TAELOYNPIA T®V uabntwv Py v
mapadootakn Sidaokaiia, aMA kat ;toAAol HeTA atd auTiv TAVTI(OLY TNV THEOT UE TN
Suvapun, akohovBovv dnAadn to povtedo tng mecodvvaung (40-60%) eve Eva IKPOTEPO
71000010 (15-20%) Oewpel Ta vypd ovumeotd, akoAovBovv SnAadn To povtedo
ovvwoTiougvov AnBovg (Kariotoglou et al., 1993). Apa asaitoltay 1 £10aywyT) NG TEONG
avefapmta amd Tt Suvaun kat €tol n evioyvor] g, otn ouvvexela n dlakpilon mieong—
SUvaung kan otn ovvéyela BEPara n ovoyenion tovg (Kariotoglou et al., 1995). Avaoyog
nrav kat o S18aKTIKOg LETAOYNUATIONOE KATA TN S18aoKaAa Twv peVOTOV Kal NG TeoNg
oe voyn@ovg ekmaidevtikolg mpwtofaduiag exmaidevong (Psillos et al., 1999).
ITapatnpotue dnAadn &va HeTACYNUATIONO OTNV E10AYW®YT] NG Evvolag Tng Jieong, otV
EIAOYT TOV PAVOUEVKOV Kal 0TV avadelfn g @vong g Evvolag, aMdA Kal aAayEg on
yA®ood. OAa aUTA APKETA HAKPLA ATTO TNV KAAOOKT S1a7tpayuatevon ota eyyepidia kat
) Sidaokaiia (Kariotoglou et al., 1990).

2, Y& &va ePELVITIKO TTPOYpauua yia tn Sidaokaia towv Suvautk®v aAANAemdpaceny,
oty [Hadaywyikn oxoArn tov I[Tavemotnuiov Avt. Makedoviag, ot epeuvnteg (Spyrtou et
al., 2009) oyediaocav ka1 epappooav pia AMA yia ™ SidaokaAia Tov BEpatog avtov oe
portnteg/tpleg Mabaywyikwv Tunuatwv. O AMIT dnAcovetal evbewg, wg mpoomabela
TPOJOTOINONG TWV EVAAAAKTIKQV 10£®@V IOV aviXvevbnkav 0To oToXovuevo sAnBuouo
(Kariotoglou et al., 2008). Ot kup1OTEPEG EVAMAKTIKEG TTOV AVIXVELTNKAV Selyvouv OTL 01

(POLTNTEG /TPLeg:

a) Sev avayvwpidovv v vmap€&n alnienibpaong petah ovpaAvIov — YIIVOU COUATOG
(40%) ka1 axoun Atyotepo petaly Svo ymvev (60%),

B) 8ev avayvwpidouv v aAAnAemidpaon payvitn — payvnmkoL vAkov (35%),

v) Ataxpivouv £AEEIg Ao anaoelg, wg SlapopeTikeg,

8) TomoBeTolv 10 BEN0g TG aMnAeni§paong oto oomua mov ackei ) Svvaun (~ 40 %),

€) OewpolV OTL TO LEYAAVTEPO / «EVEPYO» OOUA aokel peyaivtepn SUvaun (40 %).

Ta kuplotepa atotyeia AMII stov SnAwvovtal eivat:
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a) 1 Stapaypatevon twv duvapewny apyidel amo Tig SuVANELS A0 ATTOOTACT] KAl OX1 Ao
Tig €€ emagr|g, evw ouvvnbwg yivetat o avtibeto,

B) 0 30¢ Nopog tov Nebtwva sponyeltal Tov 10V Kat 200 yiati Bewpeitar kaboplotikog
OTNV KATAVON 0N TNE PUONG TNG SUVAUNG wg LETPO TG aMnAemniSpaong Svo cwudtwy,

Y) HEAETOVTAl TAPOAANAC UNYOVIKA, MAEKTPIKA KAl HOYVNTIKA (aivoueva yia va
avaderyBei n eviaia von g SOvaung TO0TIKA KAl POPUAATTIKA.

JuvNOmg aUTA TA PATVOUEVA LEAETMOVTAL AVEEAPTNTA OTA AVTIOTOIKA KEPAAAL TNG
DULOIKTG. ZTN OUVEYEIN HECW® TIPOCOUOIDOEMV EMYEIPEITAL 1] AVATPOIT| TWV LITOAOLTTWV
LU Omwg N LIAPEN AAANAemiSpaong HeTa&h payviTn Kal JayvnTikol UVAKOU, UE TN
uebodo Soxurg kot TAQVIC.

3. O Zovnidng (2012) eonyaye v mukvotmnta otnv E' Anuotikov, pe otoxo v
TPOPAEYN KA epunveia pawvouevev mievong — fUBiong, ueow tov poviedov "teAitoeg oTo
kuBaxt" oe ovvBvaopd pe tov kavova "av 1o KUBAKL TOU VAIKOD €VOG OMUATOG EXEL
ePLo00TeEPEg TeAiToeg (JTUKVOTTA) QId AVTEG TOL LYPOL TOTE T0 Chua Pubidetar oto
vypo". 'Etol amogpevyetat 1 pabnuatikomoinon (d=m/V) g évvolag 1 dAAeg LETAPOPES,
OTwG "Ta popla gival o UKVA", TO PATVOUEVO TOV SEVOP®V Tov SAcOUE K.AJT. TTOV gival
mBavov va odnynoovy og Tapavoroelg.

v i6a epyaocia (Zovumidng, 2012) ewoayetar 1 Ttpatnyikn EAéyyov MetafAntmv
(ZEM) péow tng png Sidaokaiiag twv Pnudtemv ng KAl TIPOTEIVETAL 1) EPAPLOYT TNG
0TOVG TTAPAYOVTEG IOV ETNPEAOLV TNV TAEVOT) — BUB10T, ApyYIkd artd TNV ekTadevTikod Kat
0N ouveyela amtd Tovg pantég, pe avfavopevn ovupeToxn Twv padntov ot Sadikaoia
(mmo avoytn Siepetivnon) (Spyrtou et al., 2008). Antd peAetn Twv e.1.u. Sramotwdnke 0Tt o1
padnTeg/tpieg OAwV TV NAKIOV SLOKOAEVOVTAL VA KATAVOT|OOLV T AOYIKI] JTOV LIIAPXEL
TOW AITO TOV OXES1ATUO KATAAANAGY TEIPAUATOV e OTOXO VA eAeyXDel eQv pia petafAntn
ennpeadel Eva AvOUEVO, KABmG KAl Tr AOYIKT) LLE TNV OO0 KATAAYOUUE O CUUITEPACUA
petd amd m ovykplon ykvpwv Sokipav (Boudreaux et al., 2008). EmutAéov, StamotmOnke
o1t o1 pabnrég SuvokoAlevovtal va oxedl1doovy, va epApUOoOLY Kal va aSloAoyroovv eva
meipapa ;ov eAgyyel pia petaPAnT otav autr) eumAEKeL Kot AAeg eEAPTNUEVES LETAPANTEG
(Boudreaux et al., 2008). IL.y. otnv mepimT®WOT 7OV EAEYXOLUE €AV TO OYNUA E€VOG
avtikeluévov enmnpeadel v ITAevon/Bubior) (I1/B) tov, kpatwviag otabepd Tov OYKO Tov,
eumAéxovrar e€apmuéveg petafinteg (Bapog, pada, mukvoTNTA) OV Yid HaBNnTEg autrg
™G NAKiag Tapapévouy akoun adlagoposoinTeg.

EmutAéov oy 16 mavta epyaoia, (Zoumidng, 2012), yivetar €woaywyr] o pa
UETAOYNUATIOUEVT)/QTAOTTONUEVT]  €VVOld  TOU  HOVTEAOL: «E&va  HOVTEAO elval 1)
AVOTIAPAOTAOT] €VOG AVTIKEIUEVOD, Hag 18€ag, evog yeyovotog, ag Sradikaoiag, evog
OULOTIIATOG, EVOG PAIVOUEVOUL T) YEVIKOTEPA £vOg 0TOXOVL (target)» (Zoupidis et al., 2016).
H e1oaywyn ota poviéda eivar fabuiaia, pe nv évvola 0Tt Ta IPOTA LOVTEAA LLE TA OTTola
ol pafnteg epyovtal oe €ma@n €lval HOVIEAQ VAIKNG LTOOTOONG KAl OKITOQ, €V 0T
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ouveyela gpyadovtal pe mo a@npnuéva povréda. Tétola eival ta OMTIKA HOVTEAA TG
mokvoTntag (teMitoeg 0to kKuPakl) oe cuVELACUO e AeKTIKOUE KAvOVEG: «OTaV TO KuPakt
TOV VAIKOU £VOG OMUATOG £XEL TEPLOCOTEPES TEMTOEC ATTO TO VY PO TOTE T0 ormua Pubiletar».
O ovuvdvaouodg autdg odnyel o cUYKPOTNON LOVIEAOL YA TNV epunveia 1/ kat pofieyn
pawvopévav IT/B, mov TEAIKA KATAANYEL OE [ QIToWn Y v sukvotnta (oiyovpa oxt
TANPN) ®G KPITAPIO OUYKPIONG JUKVOTNTWV. ZTnv epyacia avt) Bewpndnke ot
TPOATTALTOVLEVO TN KATAVONONE NTav 1) Katavonon tng gvong ("wa avamapdotaon™) kat
TOV POAOV TV HOVTEAGWYV (YA VA TTEPTYPAWOULLE, YA VA EPUNVEDCOVLE K.AL.) JTOV KAl QUTA
gwonyOnoav oe pa petaoynuatiopevn popen (Zovmidng, 2012, Spyrtou et al., 2008;
Zoupidis et al., 2016).

4. H Zvpewvidov (2014) kat o1 Zupemvidov k.a. (2016) yia ) SiSaokaiia Tov kUKAoL
Tov vepoL oto Nnmaywyeio Ekavav AMII oe vo emineda. Eto mpawto enedeav va Sidaouvv
4 uovo aso Td 17 CLVOAIKA pavopeva Tov kKukAov (Perelman et al., 2005). To okenTIKO
(oaTioAdynon) NG emAOYNGg €ylve pe PAcT v oLveElsPopA Tov Kabe @aivouevov oTov
VOPOAOYIKO KUKAO, NG CLUYXMVELONG TAPOUOI®Y S1ad1KACI®V KAl TNG AWTAAOLPT|G KATOIWV
AWV 110V 10Wg TTPOKAAOVOAV 0TOVG HAONTEG eVvoloAoyikn oUyyvor). 'Etot mapaieipbnke
n  efayvwon ov  EAAXI0OTA OUVEIOMEPEL OV  JOOOTNTA TV UVOPATUDV IOV
ateAevBeP®VOVTAL GUVOAKA 0TV ATUOC@ALPA, OTI®MG KAl 1 S1a7TVoT), EVG GUYXWOVEDLTNKAY
Ol 3 OUVIOT®WOEG 7OV avapeépovtal otnv amoppor]. Tekikd &uewvav n e€atmon, n
OLUTTUKVWOT), 1] BpoxT) ka1 N amoppor. 1o SevTepo eminedo petaoynuatioe kabe eva amo
TA 4 PAVOUEVA, YIA OPIOUEVA QITO TA OTTOlA LITAPYOLV KaTaypaupeveg e.1. . I1.y. eiodyel
v eEATUI0T WG LETATPOTITT) TOL VEPOD O LOPATUOVG ATTO TNV ETPAVELA KA1 000 AVEAVEL T
Beppoxpaocia, n e€atuion yivetar evrovotepn. ‘Exovue Sniadn oty nepintwon avtr] pa
7poortabela HEIwWOTNG TOV EVVOLOAOYIKOD (pOPTIOV, AOY® NAIKIAg Twv uabntwv/tplav, ov
yvivetal opwg pacel apywv, Omwg N OXETIKN oLUPoAN kal Papvtnta kdbe emuépovg
(POLVOUEVOL OTO KEVIPIKO @atvouevo. ITapaiinia petaoynuatiovial ol epunveieg
(POALVOUEV®YV ATIO TO POPUAAIOTIKO TS0 (XPTOT KIVITIKNG EVEPYELAS) OE TT10 TTO0TIKO Kol
XPNOOTTOI0VVTAL EISIKEG TEXVIKEG LLE OKITOA 08 XAPTOVIA V1A TNV E10AYWYT) NG £VVOo1ag TOU
KUKAOU KAl TNG 0WOTNG OE1PAG PAVOUEV®V.

5. O Psillos et al. (2016) mpoteivouv pia AMA yia ) Beppikn ayoyipotta o padntég
Tvuvaciov, avagpepopevol eVBENS 0To SIBAKTIKO LETATYNUATIONO, APOL VIOOETOVV TO TTAAICI0
tov “educational reconstruction” yia to oyediaoud kat avasrtuén mg AMA, aAAd kot a&lomototv
g &1L Ot epeuvnTeg AVaADOVV TO TIEPIEXOUEVO HECK EPEVVAC, LIE TN OUUUETOXT] EUIEIPWV
exmabevtik®v kot pe Stadoyikeg epapuoyeg kat fehumoerg. Kabwg dev vmdpyovv amiég ka
OWOTEG EKPPACEIS Y1 TN DEPUIKT AYWYIHOTNTA, TIPOTEIVOLY EVA TTPOCAPUOCUEVO TTOLOTIKO
LOVTEAO/TTPOCOUOLOOT) TTOV AEEL OTL OTA LETAAAA TA NAEKTPOVIA GUUBAANOLY TTEPICTOTEPO OTNV
AYWYIHOTNTA, VM OTA KEPAWKA 1) emidpaon tov mAEyuatog eivar kupiapyn. Ztoxog &va
elXpNoTo, A0 HOVTEAD TIov propel va pabevtel amd 10 oToxoLUEvo TANBuopo. Mia
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oAOKANpwpevn enefepyacia g Oepuikng aywyluOTNTag amantel KAo KATavonorn Twv
Baowkav evvolmv oTtov Topea g OeppotnTag, kKabmg KAt TwV TApaAyOVI®Y KAl TOV UNXAVICUGOY
OV EWTAEKOVTAL OTNV aywyr. Q¢ €Kk TOUTOU €10AYOLV TO OXETIKO ITEPIEXOUEVO UEOW
KAONUEPIVOV PAIVOUEVWV OE LAKPOOKOITIKO E€mieS0, OTKOMOIOVTAS TAUTOXPOVA  LE
WIKPOOKOTIKA  LLOVTEAQ/TTPOCOLOIO0EIS, TA OJ0id avamtuxOnkav yua va efnynoouvv
Sradikaoia petagpoplg Bepudmrag oe Stapopetikd vAkd. "Etot o1 pabntég eprtAékovtal oty
e€epelivnon povtedwv kat ovvEeon petafd StapopeTk®my HoviEAwy kKabBwg kat ot ovveon
TOV HOVTEAWV UE TIG ISIOTITES TWV VAKGV.

6. Ze ma gpevva (Tepeptdidov k.a. 2014, Tepept@idov 2012) oe vipma pe
uéBodo tov Atldaktikov Ielpauatog n epevviTpia EAeyEe v kavotta tadimv nikiag 6-
7 etV og 8§e€10TnTeg TA&VOUNONG LAYV TIKOV DAIK®V KAl 0e1p0DETNoTNg OHolnV eE0TEPIKA
Hayvntwv, aAAa Stagopetikng woyxvog. H oeipobetnon SievkolivOnke astod v epevvitpia
LE TO VA €Xel OTO TPAMEQ MEIPAUATIONOV &va WIToA ouvSetpwy, yeyovog mov mbavov
®ONoe ToAA Tad1d va SoK1HAcoLvV TOC0VE CLUVSETIPEG EAKEL KAOE LAYV TNG KAl apa va
amo@avOovv yia v 100 Tovg. MaAoTta n VITAPEN KAl AvTIoToiYNOoN TOV 3 LAYV TGOV UE 3
S1aPOPETIKA YPWUATIOUEVA XAPTOVIA S1EUKOAUVE TTEPIOOOTEPO TA TAS1A VA TOTTOOETITOLY
TAV® 0€ AUTA TOUG LAY VTTEG OE1POBETOVTAG TOVG e abEovod 10YV. TNV TEPLTTWOT AUTH
£yovue emotnuovikeg diadikaoieg (tafivounon — oelpobenomn) ot omoieg amhomolovvtal
yia va S18aytolv oe vipma HEow NG XPTI0NG ATA®Y VAIKGV (00101 Hay Vi Teg S1aqpopeTikng
10Y00¢, XPWUATIOTA XAPTOVIA) T) KAl TNG XPNONG AV vioPondnoewy Y. eu@avion
OLVSETI PWV 1) VITAPEN TWV XPWUATIOT®V XAPTOVIDV.

7. Ov Kapayiavvn & WiAilog (2015) mepypd@ouvv a KOUvoTtopikn Sidaktikn
mapeufaon pe otoxo v avarrtuén Seflottwv melpapatikov oxediaopov oe padnrteg/tpieg E
Anpotikov. H mapéuPaon Paociletar oto povredo Aepevvnukég ASpoueég To 0moio
amotedeitan amd 7 acelg (mapatmpnon, asmopia, mpoPAnua/datinwon Pacikov kal
mapdywywv epomudtov/ Zxediaouodg / Egapupoyn / Zvunépacpa / Avakoivwon [/
AvaoTtoyaouog) o omoio epdppooay oty evBuypauun S1adoon epwTog — oKIA, YA 14 WPES OTO
Anpotiko. Me 1o povtedo auto emyeipeitan 1 pnty Sidaokaiia tov Bnudtov pHog tetoag
Swadikaoiag amotedwvtag wa poper AMIT oe avtifeon pe v kpatovoad AvTANYn g
uabnong HEow NG TAPAKOAOVONONG CYETIKWY EPAPLOYDV TELPALATIKOD 0XeS1A0UOD.

8. O Anuntpradn ko Xarkia (2011) npokepevov va Sidafovv otoryeia g Eidkng
Oewplag g Iyetkomtag (EOY) oto AVKeE0, XPNOUOTOI0VV TA TAPASElypATA TTOU
Baoifovtal oe éva Pabud oto ekAaikevtikd keipevo twv Landau kat Rumer, «Ti eivan 0
Oewpla Mg IXETKOTTAG» OOV Ol OUYYPAPEig UE QIIAT] EMOTNUOVIKT] YAQOOA Kot
mapadelypata emyelpolv va e10ayouy Tov avayveotn oty EQX.
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9. O Ztapaxng kot Xaikia (2011) meprypd@ovy pa Sidackalia yia mm @avopevn
Kivnion g ZeMjvng XPTOUOTOIOVTAE TNV OWUATIKT JIPOCOUOIWOT], ¢ —EPYAAELD
S1epeliviiong yia va KATAVOTNOOLV TO QUTOTEAEOUA TOU OUVOUAOHOU TV KIVIOEWV TNG
OEANVIG YUPW aITO TN Y1) KAl NG 18107IEP1po pag TG YNNG, o€ ouvduaoud BEPata kot pe areg
TIPOCAPLOYEG TOV TEPIEXOUEVOU.

10. Or Tortoutrg k.a. (2011) £kavav pia €pevva avadeltng twv KOPLmV CLVIOTHOOKOY
KATAVON0N¢ NG 00UATISIaKTG Soung kal Twv aAay®V KATAOTAGE®Y TNG VANG 0 pabnteg
I’ Tvuvaciov. Baoidopevol ota evpnuata Tng £PEVvag AUTNG TTPOTEIVOUV OTUAVTIKEG
aAayeg oty mopeia Sidaokaiiag Tov oxeTikol HEpATOC. SUYKEKPIUEVA TIPOTEIVOLV TNV
TAPAKAT® OLPA alTioAoynuévey Pnudtwnv, mov Sev ovvnbidovtalr omyv mapadooiaxn
S1daokaAdia: 1) owpatdiakn Soun g VAnNG, 2) kevog Xwpog HETaly Twv doutkmv
owpatidimv, 3) eyyeveig kivnoelg twv Sopkav oouatSioy, 4) 01 KATAOTACELS TNEG VANG WG
QITOTEAECUA TNG OUVONKIG CUUTEPIPOPAS TOV SOUIKOV OWUATIOIwY, 5) TAVTOMOINOT)
OLOLWV/(PATVOUEVHV KA1 6) HIKPOOKOITIKEG EPUNVEIES TV AAMAYROV KATAOTAONG. TN 0E1pA
aUTH 01 3 TPWTEG EVOTNTEG eival OeleAlaKEG KAl AVTIOTOLXOVV G AN P KAAUYN OAWV TwV
EVVOLQV JIOV OXETILOVTAL LE TIC OWUATIOIaKEG SOUES TV OLOIGOV.

11. Xe pa kawvotopkn Sibaokaiia olyypovewy Bepdtwy (KBavtounyavikrg) oto T'vpvaoio
ot Makpuyiavvn k.a. (2015), JTPOKEWEVOL VA HOPQPOTOMNOOVY TO Tpog SbaokaAia
TEPIEYOUEVO EKAVAV KATTOW Prjpata Omwg: MEPIEYpaYaV TG KIVIOEIS TV NAEKTPOVIWV
JTOLOTIKA KAl OX1 HAOMUATIKA, KATAOKEDAOAV SI0PAVEIEG e OMTIKESG ATEIKOVIOELS, mEAeEY
VIOKIUAVIEP YA TNV JIOI0TIKT|] E100YWYT TV VOU®V NG KPavtounyavikng, alomoinoav
EKAQIKELTIKA KelPeva YVWOTOV emoTUOVeV K.A. 'OAd autd e 0TOXO0 VA TPOGEYYIGTOVV Ol
Baoweég apyeg g KPavtounyavikng ywpig va Wiovv oty mEepimAoKn, yia padnteg
Sevtepofabuiag exmaibevong pabnuatkn Stampaypdtevor).

12. Ot Mavov k. a. (2016) teptypa@ovy pia cuotnuatikr| fipAoypa@ikn exokomnon
yia mv ewoaywyn mg Navo-Emothung —Teyvoroyiag (NET) otnv Exmaidsvon. To
KUPLOTEPO EVPTUA TOVG, KOIVO 0TI HIOEG TEPITTOV TMNYEG IOV KaATeypawav ftav «The big
Ideas of Nanoscale Science and Engineering». ITpdkeitan yia éva oUVOAO 9 OVIOTHTWV,
evlektikd: MéyebBog kar Khipaka, Adyog em@pdavelag mpog OYKO, TUUIEPIPOPA IOV
KUPLAPYEITAl amtd TNV em@Aaveld, Avtoopyavwon K.A. Xto mepieyouevo g kabe piag
TMEPLAAUPAVOVTAL APXES, PAIVOUEVA, OVTOTNTEG TNG KAIHAKAG Tov vavo (vavoowpatidia,
LAKPOUOPLA), UNYAVIOUOL 7oV S1EmovV TIg aMnAemSpaoelg Hetald Twv OVIOTHTOV NG
VAVOKALLAKOG KTA.

Kasmoleg amd autég Tig €vvoleg, OUVIOTOUV TO PAOCIKO EMOTNUOVIKO TEPIEXOUEVO
(néyeBog kan KAipaka, Suvapelrg kat alMnAemdpdaoetg, kBavtika @avopeva, Sour g VANG)
WOTE VA YIVEL KATAVONTOS O UNYAVIOUOG TWV (PAIVOUEV@V JT0V  oupfaivouv ot
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vavokAipaka, aAleg oxetidovral pe v mpoodo g NET (uovtéda kail spooouoimoelg,
opyava kat opyavoloyia), alieg ouvvOEovtal pe TNV €QAPUOYN HEPOUS T) OAOL TOU
EMOTNUOVIKOD TTEPIEXOUEVOL YIA TNV €EMYNON PAIVOUEV®OV TTIOU €X0UV OXECT UE TIC
1810 Teg KA1 TNV KATACKELVT] TwV VAIKGOV NG vavokAipakag (1510tmteg mov e€aptovtal ano
To peyebog ka1 auto-opyavmwon), eve pia Meyain I6ea (Emotnun-Teyxvoloyia-Kowvwvia)
TEPLYPAPEL TNV QUOT TNG €PEVVAG TNG VAVOKAIHOKAG KAl 7mg autrh ennpeddel kat
emnpeadetal amd TIC KOWWVIKEG avaykeg. H mpoTaon autr) emiyelpel va €10ayel Tov
AVATITVOOOUEVO ALTOV KAAOO 0TI YaunAotepeg fabuideg ekmaidevong. Av xpnoluomolovoe
TO TIEPIEYOUEVO TTOV XPTOUOTO10VV 01 emoTnuoveg (m.x. kpavtikd mapado&o n Sievpuvon
TOV EVEPYELAKOV YXAOUATOG 0€ vavodiaotata vAika) nrav Befato 6T Ba ftav edayiota
Katavonto s.y. yu uabntég B’Babuiag. 'Etol mapnybnoav avtég ot 18éeg meploodtepo
AVATITUOOOVTAG VA VEOD, TIAPA TPOTOMOIOVTASG TO APXIKO mepiexouevo. Iy, n mpon
peyain 186&a MéyeBog kan KAipaka BeAet va eroayel touvg pabnteg ota Stagpopetika emineda
TV peyebmv mov gaivetal va maidovv peydio poAo OTig 1810TNTEG TV VAIK®V O€ VAVO-
emineo. Me v évvola avtn Ba pwropoboape va ovUE 0TL €govue kKal €d® eva aAlo €1dog
AMII, av ka1 67twg poava@EpOnke paAov @aivetal wg 0 kKaBoplopdg TV ATALTOVUEVOD
TIEPLEXOUEVOD TTAPA O UETATYNUATIOUOC TOV APYIKOV.

13. Ov Makpuywavvn k.d. (2017) nmeprypagpovv 11 Sidaokaiia otoiyeiov Puokng
OTOEIWOOV owuaTidiny oe padntég F'vuvaoiov. I'pdgovv oyetikd kal mepAnmTikd (yia
AOYOUG O1KOVOUIAg X®WPOV): «.... Aaufavovtag vmoyn to S18aKTIKO UETATYNUATIOUO TTOU
npoteivel 11 XaAKid yid 10 oxedlaopud twv S18a0KaAaV payUaTomomdnkay ta Tapakaten
Bruata:

a. Avadnmbnkav BifAla kot apbpa mov avagépovralr oe oxetikda OBépata k.. H
TPOCEYYION TWV TEPLYPAP®V EYIVE TO0TIKA 6101 1 eneepyaoia amd tovg padnteg
SVOKOAWY HABUATIK®OV EVVOLOV UITOPEL VA TOUG ATTOYOT)TEVOEL KAl VA Ad1apopricouy.

B. Kataokevdotkav S1apAaveleg mov meptypaPouV LIE ETKOVEC KAl CUVOSEVTIKO Keipevo ta
4 €ibn Suvapewv ot @Lo.

y. EmAgymxav Bivteo mov ava@Eépovtal 0Ny MTAYVVOT TOV TIPOTOVIOV.

6. Kataokevaomkav epwtnoelg amo toug id1ovg tovg padntég yia va maytel mayvidt
£PWTNOEWV PUETAED TOVC...».

14. Ov Kawtoyravvng k.a. (2017) meptypa@ouvy Ti¢ aAayEG 0TO TIEPIEXOLEVO YIA VA
gloayovv Vv apyn g afefardotntag oe padbnteg I” Avkeiov. Tuykekpuéva spoTeivouy Tig
£€ng Srapopég amod v KAAOOIKT) E100YWYT):

A) mapaxdapntetan n avaivon Fourier (dyvowotn oe padntég Avkeiov) pe tnv ypnon dvo
UOVO APLOVIKGDV KUUATOV,
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B) XpNO1UOTOLELTAL TO PATVOLEVO TOV S1AKPOTIUATOG TTOV EIVAL YVOOTO 0TOVG HabnTES Kat
TO 07010 UE KATAAMNAN avTioTtoiynon @uolkwv peyebmv odnyel oty ekova Tov
«KUUOTOTIAKETOU »..... A0 T pabnuatkeég yvwoelg ypnolgosoovvtal udvov 1
vnEPBeon KuUATWVY KAl 1) oUVOEDT TAOAAVTOOEWV.

OAOKANpOVOVTAG AUTH TNV EVOTNTA TV apadetypndtov AMIT kat agpov emoKonnoape
TA JIPAKTIKA TOU 790, 8%V, gov ko 10 [TaveAAnviwy ovvedpinv g ENE®OET pe mave amo
150 gpyaoieg 1o kabéva, emPefar®veral j apyikr HAg EKTIUNON OTL LITAPYOLY EAAIOTEC
epappoyeg/mapadetypata AMII (stepimov 10), oL TEPLYPAPOVTAL GUVTOUA O AUTH TNV
emokonmon. X1 didpkea g Piphoypagikng avadntnong Bpednkav kal dleg epyaoieg,
IOV TIEPLYPAPOLV £VPLTEPEG S10akTiKEG mapeuPaoelg, moAMwV SI8aKTIKOV WwP®V. Ze aUTeg
0 OULVOTITIKOG/ ApAIPETIKOG TPOTIOG Ypapng dev emtpémnel va avtiingbel o avayvmotng to
£idog tov AMII 7tov emyelpeital, av Kal LITAPYOLV KAToleg evdeifelg OTL autog yiveral.
EnutAgov o€ oplougveg epeuveg meptypa@ovtal mo avaivtikd o AMII, eite yati divovrav
EPLOCOTEPA OTOLYEIA TWV OANAYDV TL.Y. OTIG EPEVVES 2, 4, 5, EITE Y1ATI ETPOKELITO YA
LEYAANG S1APKELAG EPEVVITIKA TTPOYPALLATA e TTOAAA Ko Sragopetika emineSa tov AMII,
LY. O€ €VVvoleg, O1adikaoieg, emotnuoloyikn yvaon, st.x. 1, 3.

1 ovvéxela yivetat ipoortabela avade&ng kamoiwy oTolyeiwy ov Ba propovioayv va
glvat o1 apyég mavw oTig omoieg Pacidetal o AMII, av kAt o TEPLIOPIOUEVOC XAPAKTIPAS TNG
£pevvag Sev pag emTpenel OX1 HOVO YEVIKEVOELS, AMA oUTe kAl avadel&n twv Pacikov
MepUTTOOoe®V/Katyopiov. Emiong emyeipeital ) cud)mnon KAToiwy evpnuatmy otn faon
NG £TO1 K1 AAAMGG LIKPTG EKTA0EWS BewprTikng BepeAinong tov Opov.

2ulATNOoN — ZupTtrepaopaTa
STV eVOTNTA AUTH EMYEIPELTAL APEVOS VA CUVOWIOTOVV TaA gupnuata g PifAoypagpikng
gpevvag oe SVo emimeda: a) yevikd mept AMII, kat ) edikad mepl OLYKEKPIUEVWV
napaderypdtwv AMII, oe €épeuvveg 0N XOpa pag. AQetépov va ocv{ntnbolv ta gvupruata
autd ue PBaon Tig meploplopeveg BewpnTikeg avapopeg kal va epunvevBoliv wote va
1oyvporonBei ) podTACT 0TV ool PLA0SoEEl va katain el avtr 1) epyaocia.
Meletovtag ta mapadeiypata AMIT sov TePypA@nKav OTNV TTPONYOVUEVH EVOTNTA
TIOPATNPELTAL OTL 01 TPELG TTPATEG EPEVVEG (1-3) OTOXEVOVV 0 TOANATAOVG TUTTOUE AMIT evd
0l LITOAOUIEG E€IVAL TIIO EMKEVIPWUEVEG. XTIG TPEIS pwTeg emyelpeitar AMII oe tpelg
Baowkég Eévvoleg: mieom, Svvaun/aAMnAemiSpaocn kar UKVOTNTA. Xe OAeC VLITAPYOULV
KATAYEYPAUUEVEG EVVOIOAOYIKEG SVOKOAIEG KAl CUYKEKPIUEVEG £.1.LL. OV KaBodnyolv 10
AMII.

'Etot 1 mieon e10ayetat molotika (pe mapadetypata, petpnon, Aekukn Statdmwon) kat
oyl pafbnuatikd. Emiong aldder katr 1o meblo gaivouévev oto omoio eloayetal kat
Stampayuatevetal n évvola tng mieong, dnAadn elocayetal kar SrampayuateveTal ota
pevotd kat o1 ota oteped (Psillos et al., 1999; KapiwtoyAov, 1991).
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H SUvaun/aiinientidpaon ewoayetarl péow tov 30v Nopov tov Nevtova avti Tov 10v
KAl 20V, o€ Tpla media @avopuEveVv TauToXpovd, EVM 0TI GLVEXELA HEC® TIPOCTOLOIWTEWY
EMYEIPEITAL 1] AVATPOTT] TWV ULIOAOIOV E.LU. OMWG T CAAnAemidpaon payvim -—
HayvnTkov vAkov, pe t pébodo Sokiung kat thavng (Spyrtou et al., 2009).

STV TEPUTTOOT TNG TTVKVOTNTAG Ol KATAYEYPALUUEVES EVVOI0AOYIKEG SUOKOMES TwV
pabntaov/tpiov kabodiynoav Tovg €peuvntég va elioayovy v mukvomta oty E
Anpotikol pEow pag avamapaotaong (teAtoeg 0to KuPAaky) pe &va amio Kavova TTAEVoN
— Bvbong: OTav To KLPAKL TOU VAIKOD £vOG OOUATOC EXEL TIEPLIOCOTEPES TEATOEC ATTO TO
VYpO TOTE T0 owua Pubidetan kot avriotpopa (Zoupidis et al., 2016).

Yy i61a epevva g mukvOTNTAG (Zovmidng 2012) LVIIAPYEL TAPANMNAA 1] ELCAYWYT) TNG
YEM. H XEM esloayetal péoa asto mn pnti didaokaiia twv fnudtemv yia v emAoyn twv
TIUQOV TV HETAPANTOV TIOU EUITAEKOVTAL OTO (awvouevo kat tn Sadikaoia efaywyrg
ouwrtepdouatog kat pe  otadiakn epapuoyn g nebodov wg mpog T GUULETOXT TV
pantov.

Ymv épevva twv Psillos et al., 2016 emSiwketar n katavonon g Sradikaciag
petagpopag Oepuommrag oe S1a@opa VAIKA HETK GUVELACUOT LAKPOOKOTIIK®Y (PATVOUEVGV
KOl UIKPOOKOTIKGYV TTOIOTIKWV LOVTEAWV.

O1 Kapayiavvn kat POAlog (2015) SievkoAdvouv v pabnon pabntev Anpotkov atov
melpapatikd oxediaouod, péow pntig Sidaokaiiag twv BNUAT®OV TOL KAl O U1A TTAPEUPEPT)
£pevva, Al yia vipma, Exovpe AMIT Sradikaotikrg yvoong (Tepeptdibov k.d., 2014 kat
Tepeptdibov, 2012), 0oV SlevKOAUVETAL N KAVOTNTA TV vy oTig Se&lotTeg g
TaEvouUNo”g Kot 0e1poBETNOoTG LAYV TIKGV VAIK®V KAl HAYVTTOV.

Télog oty epyacia g Zvpenvibov (2014), eKTOC TV KAAGOIKGOV UETACTYNUATIOUGV
OTIG EPUNVEIEG TV PACIKOV (PAIVOUEVHOV TOV KUKAOU TOU VEPOV, APATNPOVUE KAl Uid
ONUAVTIKT HelwoT TOL EVVOI0AOYIKOU QOPTIOU, UECW TNG LEIWONG TV PALVOUEV®Y TOU
UETEXOVV OTOV KUKAO TOU VEPOU, LLE KATTO1a KPLTIplaL.

Yug épevveg 8-15 &yovue elte ovyyxpova Ofuata @uolkng elte un KAAOOIKN
Stampayudtevon ouvnBoug EPLEXOUEVOL, TTOL SeV TTEPLEXETAL OTA TTPOYPAULATA OTTOVOWV.

'Etol, otig epyaoieg twv Anuntpradn ko XaAkia (2011), Makpuyiavvn k.a. (2015),
Makpuylavvny k.4, (2017) kat Kasoyiavvn k.4, (2017) ewodayovial ovyyxpova Bgpata
OXETIKOTNTAG, KPAVTOUNYAVIKIG KOl OTOLXEIWOMV OOUATIBI0V e TN XPTIoT) EKAATKEVTIKGDV
KEWWEVYV, UE OTTIKEG ATEIKOVIOELG, TN XPNoN Pivieo / VIOKIHAVTEP KAl TNV KATACKELN
EPWTNOEWV TTAVTA L€ OTOXO TNV JO0TIKI AVTL TNG HABNUATIKNG TPOTEYYIONG.

F1g epyaoieg twv Ttapdkn kat XaAkia (2011) kat twv Tottoutr k.d. (2011) (kivnon
OENVIG, LIKPOOKOIIKI] EPUNVEIN KATAOTACEDV TNG VANG) XPTNOLUOTO0VVTAL OWUATIKT)
mpooopoiwon kal oelpd kabopopévev Pnudtov Sidackaiiag 6ov ta kAacokd Beuata
OULUTAEKOVTAL [1E AAAA TTOU TIPOKVITTOVV MG AVAYKAIOTNTA (OTe o1 pabnteg va vrepfoiv
£VVO10A0Y1KEG SUOKOAIEG 1) Kol eVOAAKTIKEG 15E€C.
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TeAog otnv epyaocia twv MAvou k. a. (2016) emyeipeital HAAMOV 1] GUYKPOTIOT| TOV TTPOG
Sibaokalia mepieyouévov g Navo-Emotnung—Texvoloyiag pe S1apopoug tpommoug ..
v vioBémon Meydhwv Idewv, HOVTEAWY, OKITOWYV, BIVIEO KA., TTAPA O HETACYTUATIOHOG
TOV VITAPYOVTOG.

SUUMEPACUATIKA Ol £PEVVEG TTOV EMOKOMNONKAV £5WOAV ATOTEAECUATA O TTOAAEG
katevBvvoelg Omwg:

a) og aAA\ayT) 0N OE1PA EI0AYWYNS TOV EVVOLDYV,
B) oV eTAOYT TWV PATVOUEV®V EICAYWYT|S,
Y) 0TIV TTOI0TIKT| AVTi TNG LABNUATIKNG E10AYWYT|S.

8) mpotaoelg UETAOYNUATIONOD OTO JEIPAUATIKO OYeSA0UO KAl OTIC TEIPAUATIKEG
S1a81kaoieg, mov agopovv ouvnBwg T pnTn SidackaAia Twv PnuUAT®V NG EKACTOTE
uebodov,

g) oe poviepva Bépata DLOIKNG TOU 200V AIWVA, OOV YPNOIUOTOIOVVTIAL KLPIWG
KataAMnAa  emomtikd/Si8aktkd  vAikd, Onwg Pivieo, €1KOVEG TTPOOOUOIWOELS,
eKAATKELTIKA Kelpeva KAT,

0T) ETIYELPNOT OVYKPOTNONG TOL Tpog Sidaokaiia mepiexopevov, mepintwon NET, xwpig
™ SVokoAn pabnuatikn Srampayudtevon 1 évvoleg kal dradikaoieg Svovonteg yua
padnteg pkprg nAkiag.

'Eva dAAo 0To1XEl0, TTOV TTPOKLYE QITO TNV EMOKOMNOT TV EPEVVMV TTOL TTPONYNONKe,
Oelyvel omt oleg oxedov ot Sibaktikeg mapeuPaocelg, AMA, modules, kavotouikeg
S1daktikeg mapepPaocelg k.A. ovvnbwg kKavovy avaivon twv SVoKOMGV TV HABNTOV 1)
eVOMOKTIKOV 18eqv, TAvta meptypa@ouvy Ta pabnolakd amoteAéoparta, 10wg Kot
aAvVayKAoTIKA a@ol aAlimg Sev dnuootevetal n epyaoia. Zmavia Op®g IEPLYPAPOVTAL O
AMII 1} /xat evpLTEPA O AAAAYEG OTO TeP1EXOUEVO. TO YEYOVOC EXEL WG CLVETEIN APEVOG
va unv propel va emavain@dei n Sibaokaiia kol apa va evioyvel 1) amoduvauwbel n 1oy0g
mg €peuvag. AQPeTEPOL va SuokoAelEeL TIg Tpootabeieg feAtionong avTav Twv Sidaockahmv,
aPOL 01 VEOTEPOL EPELVITEG Bev £xouv pdoPaot oTig AMaYEC MOTE va amopacicovy Tt Ba
kpatnoovv kat Tt Ba aAAd€ovv oe pa enduevn avamtulakn €pevva, UE ATMTEPO OTOXO
BéPara v kaMAtepn katavonon twv padntov/tpiwv. IMbavov tétola otoiyeia
Bpiokovtal oe oUVOSELTIKA Keipeva TV epevvav, .. Bipiio Sdaokaiov, padntr, VAWV
gpyaoiag, a&loAdoynong KA.

'‘Ocov agpopa 1o Bepa tov AMII ota pevpata g ADE, mov avaidoape otnv OempnTikr
gloaywyn empepfar@vovral ot apyikeg pag sapatnpnoeig. 'Onwg kat otig AMA/Sidaktikeég
mapeppaoerg £tot kat ota pevpata g AOE Aydtepo 1) meplocotepo pnta avayvopidetal
n avaykaotmta tov AMII, xopig va dniwvetal oca@ag, oD de meplocoTePo XWwpPig va
efnyeital twg autdg yiverat.

Metd amd Ta OpPWIave CUUTEPACUATA UITOPOUV 10W¢ VA OXOMAOTOUV KOl UEPIKA
nmpata sov tebnkav ong Ayeg Bewpnuikeg epyaoieg yia 1o AMII. @aivetal va IpoKLTTOVY
Tpla KLPlWE EPMOTAUATA—NTIUATA, TOV AVAPEPONKAV OTO TEAOG TNG EL0AYWYTG KAl JTOV OTN
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ouvvéyela emyelpeital va amtavmBolv. To p@OTO €ival: O €ival T0 JEPIEXOUEVO/YVROT)
avagopag sov Tposoroteitar; H gbAoyn amavnon eivar 0T 1 yvoon avagpopag eival 1
QAVTIOTOIYN) EMOTNUOVIKT]. AUTh OHwG, 0w avagepdnke ot Bewpnukr mpocgyyion, eval
petapAnty (Freudenthal, 1986). 'Onwg Ouwg mpogkuywe otn oLvioun PipAoypagikn
EINOKOTINOT), TO TEPIEXOUEVO TWV EMOKOTOVUEVOV EPELVMV elval Tad (Tov 190V AlVa 1) Kal
TIOAQLOTEPO) KA AKOUN KAl TA LOVTEPVA TEPLEXOUEVA eivan O apkeT®mv dekaeTiwv (Tov 20
aova). Aev vIapyel AoUTov TPOPANUA KABOPIoHOY TNG EMOTNUOVIKIG YV®OTG ALUNG, E0IKA
ong xaunAotepeg fabuideg. 'Ocov agopd To epOTNUA: TTOL0 TEPIEXOUEVO peTaoynuatifetar; H
amavtnon eivat: ovvnlwg To MEPIEYOUEVO TNG TIPOTYOUUEVNG 1] AVATEPTS EKITASELTIKNIG
BaBuidag. IL.y. yia va Sbaytel kan oto Tuvuvdolo petaoynuatidetal To TEPIEXOUEVO
S518aokaiiag Tov AVKEIOU 1) TV TIPOTWV TAVETIOTLIAK®DY ETOV.

To Sevtepo epoua eivat: nmwg yivetat o AMII kat 5oleg eival o1 apyeg oTig 0moieg
ompidetal; Kat autd 1o epomua dvokoha amavtatal. Aev viadpyxouvv Statumwuévol
kavoveg yla 1o AMII, a@ov avtog amAd SnAG®VETAL, XWPIg va TEPLYPAPETAL TS Yivetal
(Bergsten et al., 2010). ITapoha avtd, OTTWC PAVNKE GTNV TEPLOPIOUEVT] ETOKOINOT TTOV
npoavapepOnke vtapyovv kamoleg apyég. Ily. molomkn avti pabnuatikr eoaywnyn
evvolQV, oAayn tou mediov e@apuoyrg, XPNon HOVTIEA®V/TIPOCOUOIMOEWY YA TN
SidaokaAia Sadikaoiwv, pnt SidackaAia twv Pnudtwv g relpapatikng Sidaokaiiag,
UEIWON TV TApayOovImy Ywplg mapéuPfaon oty ovoia tov @aivoueévev. Télog ota
ovyypova Béuata gaivetal 0Tt HAAoV emyelpeitan n ouykpoTno”n Tov mpog Sibackaiia
TEPIEYOUEVOD TTAPA Y10 TO UETACYNUATIOUO TNG EMOTNUOVIKNG YVDOT|G, IOV £TO1 Kl AANIMDE
glvar oAy agaipetikn/dvokoAn. IMapdnia Béfawa, yia téroia SvokoAa Oeupata
¥pnotpostotovvtal tpoobeta Sidaktikd vAika (ovtéda, okitoa, Bivteo K.A.), Tov popel va
unv amotedovv akpifwng AMII, evrovtolg deixvouv to uéyebog tov mpofAnuatog. Emiong,
Ao v meploptopevn BipAloypa@ikn Epevva ITPOKVITTEL OTL, UEXPL OTIYUTG, 1] AVTIUETOITLOT)
TV £.1.U. elvar 1 povn Sradikacia mov £xel kAMO1A AITIOAOYT|OT/VOUILOTTOINoT), EV® OTIC
MEPUTTOOELG TTOL eppavidetar AMII yia Tig melpapatikeg Siadikaoieg (Sradikaotikn yvoon)
N TV &MOTUOAOYIKN YV®OoT (7.X. HOVTEAQ) aUTO TIoL yivetal eival va asosoteital )
OXETIKN EMOTNUOVIKT yvwon, 1 omola ouvvhBwg Sev eivar kot tooo pnrr. O
HETAOYNUATIONOG epu@avifetal kKupiwg pe T pop@n Pnudatwov pntig Sidackaiiag g
TMEPAUATIKNG S1ad1kaoiag 1 He TNV avag@opd TV XAPAKTNPIOTIK®VY T Kol TV 1610TNTwV
Y10 TNV 7EPIMTOON TOV UOVIEA®V.

To tpito epwTNUA gival: mola Ta opla tov A.M.II.; Méypt mov pmopovpue va @bacovue
Xwpig va mapaflactolv o1 Bactkeg apyEg TG EMOTNUOVIKNG EYKUPOTNTAC; ZTA TAAio1A TNG
Kabapng £mOoTNUNg Ol UETACYNUATIONOL dUoKoAQ yivovtalr amodektol, €0Tw KAl av
apopoLy Tig fabuideg g vToypewTIKNG ekaidevong. QoTo00 kAl oe YnAoTepeg fabuideg
ylvetal HETAOYNUATIONOG, T.X. KATA TN UETA@OPd amd To eminmedo Tng €pevvag otd
IMavemotnuakd eyyepidia/Si8aokaiia. Amd v aAAn ot kol g APE S&xovran
gukoAOTepa 0 AMII, yatl €xouv Aueon avTiiAnyn Tng aAvaykaotntag tov. e kdbe
TEPIMTWON TAPAUEVEL TO TPOPANUA TNG EMOTNUOAOYIKNG eykLPOTHTAG Tov AMII. Qg o010
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ONUEIO UITOPEL VA PETACYNUATIOTEL TO mepleyouevo; Mia mbavr amdvmon umopel va
avadnmOel otg Sadikaocieg emPefaiwong/emxOpwONg TNG EMOTNUOVIKAG T KAl
gpevvnTikn g Sradikaoiag, tov Sev eivar AAAN astd Tov EAeyyo twv opofaduwv (peer review).
H 8npooievon oe éva meplodikd, 1 n avakoivworn oe éva ouvvedplo 1 1 ekdoon evog
BiBAiov/eyxepidiov kpivovtal anod pa emrtponn edikwv. Exel Oa kp1Bel kar o AMIIT mov
£xel ylvel oe 1a YVWOTIKT TIEPLOYT KAl Y1a KATTo10 oToYovuevo mAnBuoud (Bergsten et al.,
2010). K&t mov pavnke kat 0Tig €pevveg ov emokomnonkay.

SNUEPA e TNV EMEKTOOT NG ekmaidevong oxedov amd ) y&vvnon tov madlov, mov
katainyet oe Alafiov Exmaidevon kat v av&non mg umoypewTikotntag e (5-16 £tn) ot
AVAYKEG TNG EMOTNUOVIKNIG ekmaiSevong twv pabntov/tpiov eival dtagopetikeg. Eivan
ONUAVTIKO ApevOg va €X0VLE EMOTNUOVIKA eyypappatovg oditeg (EU 2015) apeTtépov va
a&lorooovpe Tig tepaotieg Suvatotnteg mov mpoa@Epouvy ot PE (kar ta Mabnuatikd)
oty avamtodn kpitikng okeéyng (Bailin, 2002) kot Se&lom)twv, TN OTIYUR OV
TAPATNPOVUE U1 TOOO PEYAAN oTpo@n Twv IIX otig Se€lotreg (IEII, 2020; EU, 2015;
Project, 2061). Kat ta Svo avtd emtevyuata ival SUOKOAA, TOG0 HAAOV AV €XOUUE Eva
£VVOL0AOYIKA PapV TEPIEYOUEVO EKTOG KA1 AV OTA JAQIOLA TNG VEAS/TEXVOAOYIKIG ETTOYNC
yivel amodektd 0T, o1 uabntég/Tpleg g LITOXPEWTIKNG ekmaidevong Sev xperadetal va
KATAVONoOLY Ta BaCKA XApaktnploTika twv Puolkaov 1 kal evpltepa twv Oetikmv
Emotuav.

Mnmtwg TeEAMKA avto Aéve guueca ol Bopeleg xwpeg, neow twv I1Z, 0Tav UETAKIVOUV TO
evllapepov twv I1Z 1 kat eyxelpdinv o1ig NOKO-KOIVOVIKO-TOMTIOHIKEG S100TACELS TWV
®E, mapd ot Swampayudrtevon tou mepieyousvov kabavtov; ¥ avth v mepintwon
yvevvatal BéBata AMo peydlo epatnua: HITopovUe va cudNTAUe NOIKEG KAl KOIVWVIKEG
emuttooelg 1) 6e€lotnteg/Sabikaoieg aveapttwg mepieyousvov? MaMov 0xl, aAAd aUTod
glvat pa AN stoA) oo Papt srtuyn Tov Tpo AT paTog.

Suvoypilovtag v sponyovuevn oudtnon @aivetatl 0tt asno m okomd mg APE ala
ka1 g Sibaockaiiag ®FE o AMII Bewpeital amoAvTwg amapaitnTog va yivetal (kal g
Kkarto1o fabuo yiverar ywpig va Snicwvetal kot xwpig eAeyxo), Aoyw Twv amodederyuévaov
ULEYOA®Y SUOKOAIDV JTOV GUVAVTOUV 01 HaONTEC/TPIEG OTNV KATAVONGT] TOV TEPLEXOUEVOU.
Apa ¥peladovtal OYXETIKEG UEAETEC/eUMEIPIKEG E£peuveg, Q0 TNV ekmaSevtikn Kat
epeuvnTkr Koot td g ADE mov va guticouv n S1ad1kaoia Tov HETATYNUATIONOV, TTOVU
Ba obnynoet oe véa I kat avaroya fonOnuata, arrd Ba ouufariet kat o tpo- kat vio-
vmnpeotlaky ekmaidevon twv ekmaldevtikov PE. Mia €pevva mapopold Pe auTr) TNg
£7T01IKOSOUNTIKN G Tpootyylong ot didaokaiia kat T uddnon/evvolohoyikng aAAayng, tov
avtr| ™ popd Ba eotidoel oto AMIL.

A7t0 TV Tapamtdve avaivon kat oudiTnon @aiveTal 0Tt IPOKVITTEL AvAyKn va peietn el
OLOTNUATIKA, OTWE EYIVE KA1 OTNV TMEPUTTOOT TV £.1.1L., 0 AMII xatd nAtkiakr) opdda, .x.
TPOOYOAIKT), TTpWTeG TAEEIG AnuoTikov (A, B kai I'), teAevtaieg tafeig Anuotikov (A, E kan
1), Fupvaoio k.4. OUYKPOTOVTAG £TO1 LOVTEAA TTPOg S18a0KaAia 0TV avTioTOYN NAIKIAKT)
opada evéedupéva e avTioTolyeg PAKTIKES AVAPOPAG.

Research in Science and Techology Education 55



# Méxpocg M. Kapuvtoylou «

EuxapioTieg

O1 Baoikég okEWelg Kot amowelg Kabmg kal MOMEG amd NG EPELVEG OV ENMOKOTTONKAY
umopel va BewpnBolv amdotayud g 40-xpovng mopeiag pov, otn diSaokaiia kat pabnon
®E oyedov oe 0Aeg otig fabuideg g Exmtaibevong. Me v &vvola auTr) Ltdpyovy ToAoi
KAl ayamntoi/eg ouvadeA@ol, aAd kal padnteg/Tpleg 1 @OITNTEG/TPIEG TTOV WE TIC
oLJNTNOEIG TOUG emnpéaocav Tn okEWPN Hov kal avedelfav moAMA amd ta peAeT®mueva
Bépata. Aev ava@épw ovouata yati 6a mapafidom Katdewpa Ta Opla Tov TEPLOOTKOU.
OfA® OUWG VA T €Va LEYAAO EUXAPLOT® 0 000VG Bprika 0To Spouo yia 10 pepog g
co@iag Toug (eMOTNUOVIKIG T} KAl EVOAAKTIKNG) 70V Hov xapioav. Yrapyovv Stapopetika
eldika Bapn (maha £vvola/ueéyeBog Puotkng) €kTOg amd T VAIKA KAl OTIG OXECELS —
ovvepyaoieg, AMA ag Un YIVOUAOTE TOOO ... eumelploteg. O S1dAoyog, 1 emkovevia Kot 1
Stagpwvia, kaAdmotol, oe odnyovv ot S1eUpuvon Kal €TEKTAOT) TOU YVWOTIKOU GOV
popTiov. ZAY EYXAPIEZTQ OAOYZ/EX GEPMA.
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2UvoTTTIKO Bioypa@iko6 Znusiwua

O ITtpog II. Kapiwtoyrov sivar Ouotipog Kabnyntrg tov IMavemotmuiov AvTiknig
Maxkedoviag (TTAM), pe avtikeipevo tn Ailbaktikn twv dvokev Emotuov. Epydodnke wg
KaOnyntig ®vokng B’Babuiag, Aéxtopag kar Emikovpog Kabnyntrg oto AII® kot
Avaminpwtig kot Kabnyntig oto IMavemotuo Avtikng Makedoviag. Ynnpémoe wg
ntpoedpog tov IITN-ITAM, koounTtopag g toTe Iladaywyikrg ZxoAng tov ITAM kat péhog
kat tpoedpog g MOAIIT tov ITAM. Ymnpé&e 18putikd pédog g ESERA kat vitevBuvog
(strand chair) yia v A’BdBua ExmaiSevon. Emiong 1§putikd pérog g ENEOET ko
Avuupoedpog touv AX. Ta epevvnukad touv evdlapépovia ag@opovv tn dibaockaiia kat
uabnon twwv Ouvokewv Emomuov kat eotialovial  e8ikotepa 010 S18aKTIKO
UETAOYXNUATIOUO TOV TEPIEXOUEVOV, TNV EMAYYEAUATIKI] AVAITTUEN TOV EKTASEVTIK®OV, TIG
S18axtikeg pabnolakeg akoAovbieg kal T un Tummikn ekmaibevon. Avakoivwoe oe Alebvn)
ka1 EM\nvika ovvebpla kan Snuooievoe oe S1eBvr) kar EAANvika mep1oSikd kal mpakTika
ovvebpinv onuavtko apiBuo apbpwv kat Bipiiwv (http://users.uowm.gr/pkariotog/).
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