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51. ZrapoPrdong Anunrpiog, Apiototéreto [avemotpio ®eccaiovikng
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30. Moioyidng Avaotdoioc, Apiototédeto [avemotio Oeocolovikng
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32. lMopackevdc Andotorog, Xyoikds XopBoviog ITE

33. Tomayempyiov ['edpyrog, Anpoxpiteto [avemoruio Opdxng

34. Mlanadomoviov [Invedonn, [Movemomuo Avtikng Makedoviag

35. TTarprvémovrog Matbaiog, [pwtofddiua Exraidocvon

36. [etpidov EAévn, AevtepoPadiua Exmaidevon

37. IThoxiton Awatepivn, Ioavemoto loavvivev

38. TIpivov Aovkia, AevtepoPdOua Exmaidcvon

39. Papavnc Kovotavtivog, [Tavemomuio [atpmv

40. ZaAta Awatepivn, Aevtepofadiua Exmaiocvon

41. Zrydhog Myyding, Apiototédeto [avemomo @eccalovikng

42. Txopdoving Kootog, EOvikd ko Kanodiotpiako [Mavemioto Abnvov
43, Trovpog Myoma, [Mavemomuio Aryaiov

44. Tpvpvaiov Zayapovra, E6viko kot Karodiotprokd [Tavemotiuo Adnvaov
45. Tovaog lodvvnge, Zyoikog Xoppovrog [TE

46. ZmmMotoroviov Baciukr, AXITAITE Iotpov

47. Zmoptov Avva, [Tavemotipo Avtikng Moxedoviog

48. Zropoprdong Anuntplog, Apiototéreto [avemotmpo Oscoaiovikng
49. Zrapdxnc Imavyng, [pwtofddua Exnaidosvon

50. Zravpov Anpntprog, Hoavemotuo Kprmg

51. Zrepavidov Kovotavriva, Asvtepofadno Exnaidevon

52. Zompdmovroc Anuntprog, Asvtepofadiua Exmaidocvon

53. Tapapodmovrog Oavaong, AsvtepoPadia exkmaidevon

54. Tlavaxng Keovotavtivog, [Tavemoto Kprmg

55. Tlovykpaxn Xpbvoa, EBviko ko Kanodiotprakod [Mavemoripuio AGnvaov
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57. Toamaping I'edpyrog, [lavemotyuo loavvivov
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60. XaAkidng AvOipoc, Acvtepofadua Exnaidocvon

61. Xoviotakng Nwkoraog, [Tavemotuo Kprmg

62. Xaprotdg Nikoraog, Apiototéreto [ovemompo Oscoaiovikng

63. Xapitog Kovotavtivog, Aevtepofddua Exmaidcvon

64. Xpnotidov Bactkeia, [Tavemotmo Oscoaiiog

65. YOAog Anuntpilog, Apiototéreto Tavemotpo Oscoaiovikng
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10° ITovedAfvio Zuvédpro Awdoxtikig tov Puokdv Emotnypov
kot Néwv Texvoloyudv otnv Exnoibevon

Teyupwvovrag 1o Xdopa Meralv Quakiv Emorypiv,
Kowwviag ka1 Exnaidevrurijc Ilpaéye

[TPOAOI'OZ

ITAaiowo tov Zvvedpiov

To 1997 1 oyetikd véa TV €moyn eKeiv yia ToV EAAVIKO YDPO epELVNTIKY KowvoTnTa TG A1daktikig twv Dotk
Ematnuav ko1 Néwv Teyvoloyiav oty Exroidevon 6to TAaic1o piog npepidag oty ABiva, omopdoios ) dopydvoon
[Mavedinviov Zovedpiov kdbe dvo ypovia. To mpomTto cuvédpro Sopyavabnke o 1998 and to Apiototéreto [avemt-
oo Oeocorovikne. 'Extote £xovv yivel cuvoAtkd 9 maveAMivia GuvESpL, LE TO TEAEVTAIO VoL SLOPYOVAVETOL Kot
néAL amo To Aprototéheto [avemotpio Oescatovikng (2015). To mapdv suvédpro (100 Taverinvio Zvvédpio) amo-
TELEL TN PLGIKY) GUVEYELXL TV TPOTYOVLEVOV Kot dtopyavavetot ard to [lavemotipo Kprng kon edikdtepa omd 1o
Epyaomplo Awaktikig tov @ctikav Emiempdv tov Hodaymytod Tunuoatog Anpotikig Exmaideuong.

[MapdAnAo, N TOPOTAVEO EPEVVNTIKY KOVOTNTO, 1] 0T0i0, 6T0 UETOED GlEVPUVONKE APKETEL LUE TN GUUUETOYN VEDV
EPELVNTAV, 6TO GLVEIPLO TG AheEavdpodmoing to 2011 amoedcioe TV id0pvom VOGS EMGTHUOVIKOD COUATEIOV, CVOL-
QOPIKa e TV Epevva otV Teptoy g Exmaidevong twv dvoikav Emomuav (OE) ko g Teyvohoyiag, pe mv
emovopio «kENEOET» (Evaon yuo v Exraidevon otig Duocég Emompeg kon tv Teyvoroyia). H ENEDET, e
ovvepyooia pe Tavemomuakd [dpdpato, dtopyovavel TAEOV Ta 0vTIGTOLY0 GUVESPLOL.

KOO TOV GLVESPIMY AVTAOV, OIS KoL TOV TOPOVTOG, OTOTEAEL 1) VOKOTVOGT] KO 1) EVIUEPMOGT YLOL TV EPELVOL
mov d1eédyetal 1060 oe TAVEAANVIO, 660 Kal o€ O1eBvég emimedo, | su{non yio T Beltimon g ekmaidevong oTig
OE xou v Teyvohoyia, 1 avadelln KovoTOU®Y EPOPLOYMY, 1] EXIKOVOVIO Kot 1) aANAeniopaot petald epeuvntav
KOl EKTOOEVTIKMY OA®V TV Pafuidov. X1o cuvédpia avt Tapéyetal 1 SuvaTdTnTo Y10 GLENTNOT| Kot avTaAkaym
amOVEDV HETAED EUMEPOV KOL VEDV EPELVITAOV, EV EVEPYELD, GALA KoL LEALOVTIKMDV EKTOIOEVTIKAOV LE OVTIKEIEVO
v Exnaidevon otig OF ko v Teyvoloyia.

AopPavovrog veoym tig mpdceates eelilelg ot Adaktikh Tov OF, 610 mopdy cuvédplo, emyelpriidnke vo ovo-
detyBovv exeiveg ot H100TAGELS TG EKTOLOEVTIKNG EPELVAS OV Bl YEPUPMVOLV TO YAGHO LETAED TNG EPEVVOS OILY LG
O€ EMGTNLUOVIKG, AVTIKEILEVO, PUGIKMY EMOTNUAOV KOl TNG GYEGTS TOVG LE TNV KOWVMVIO KoL TV EKTOIOEVTIKN TPAEN.
Avtikeipeva mov oyetilovron pe T épguva g 6ivouv 6Tovg HodnTég TV evkaipio vo. BIOGOVY TNV EXLOTNOVIKY
VOO €V TN YEVEGEL TNG, KOOGS 0pilov iio EMOTNULOVIKY TEPLOYN OV SV EIVOL OKOLLO GE KOTOGTOAOYUEVT KO TT0L-
YIOHEVN HopeN Ko 1) omoia yopaktnpiletar amd aPefordTnTo MG TPOS TV EQAPUOYY TMV EXLGTNHOVIKDV TNG EML-
TEVYUAT®Y. G €K TOVTOV 1] ELCOYMYN OVTIKEWEVMY GUYYPOVNG ETIGTNLOVIKIC EPEVVOG OTOL AVOAVTIKGL TTPOYPCLLLLOTOL
10V OF pnopel va kataotel moAd vroPfondntiky yio Tov eKTodeuTIKd TPOKEWEVOL Vo avadei&et (nTipata mov ago-
povv otV Yrevbuvn Epevva kot Kawvotopio (Responsible Research and Innovation, RRI). H YrebOvvn Epevva kot
Kawotopia, 1) omoio amoteAel £va onpavTiko moldva 610 TAaicto v mpoypapudtev Horizon 2020 g Evpomaikng
‘Evoong, etvar o Stodpaotikn dadikacio pe otd(0 TV eVioyuon TV KOWOVIKOV, OKOV Kol TeptBollovitkay
TTVY®V TG EMoTHOVIKYS épevvag. [a v Exmaidevon otig E kar ™ Teyvoloyio, avtd cuvemdyeton, (o LETaTomion
TOV TIEPIEYOLEVOD Y10, S1000KAAID OO TV «KaBPT) ETIGTNLOVIKY YVAGT TOV AQPOPE GE KOTOVONGT OMOKAEIGTIKG
PUOIKDV POV, POVOLEVOV, LEBOSOAOYIDV KATL. GE TEPLEYOLLEVO OTTOV OVASEIKVVOVTOL ETTAL0V Kot 01 S1EPOPES KO-
VOVIKEG OL0IOTAGELG TNG AVATTUENG KOl TV EPAPUOYDV TNG EMGTNUOVIKNAG YOO (7). ELOUAT S180TAON TNV EpELVa,
avolkT TpocPacn oty TANpoeopio, NOIKES SICTAGEL TOV EPAPLOYOV TNG EXLOTNOVIKNG YVAGTC, dlokvBépvnon
KATL.)

AopPavovtog voym to Topordve, omevbuvinKe TPOSKANON 6TOL LEAT TG EMGTNUOVIKNG KO EKTOUOEVTIKHG KOL-
VOTNTOG OV SPOGTNPLOTOI0VVTOL TNV TEPLoy] TG Adaktikn tov Duokav Emetumy kot tg Teyvoroyiag ve vro-
BaAiovv epyacieg mov aPopovGAV GE L 1] TEPIGCOTEPES UMD TIG aikOAOVOEG BeplaTiicég:
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* AwdackaAio kKot pabnon otig Guvoiég Emotpeg (OE)

* Adookaiio kot padnon oty Teyvoloyia

* AVTIMYELS KOt GLAAOYIGHOT LOONT®V Kot EKTOIOEVTIKGOV

* Avaivtika [poypdppota kot Biprio otig DE ot v Teyvoroyia
* Epoppoyéc TIIE ot ddackario tov @E kot g Teyvoroyiog

* Exnaidevon kot Empopemon Exnaidevticav

* Emotpovikds ypoppatiopog

* Exnandevtikn a&romoinomn g lotopiog kot daocoeiog otig OE ko tnv Teyvoroyia
* AWOOKTIKEG TPOKTIKEG

* [Tewpapatiky Sidackaiio

* Avoloyieg, LovTéLa Kot povteAomoinon

* Atovnn exnaidevon otig OE kot v Teyvoroyia

* AloBspatikég mpooeyyioelg otig ®E ko v Teyvoroyia

* [TeptParAovTiKég EKTOOEVTIKES TPOGEYYIGELG

AweEaywmyr] tov ovvedpiov

H avtanokpion oto kdAeopo ovtd vanpée Wwaitepa peydin. Metd v TupAN Kpion Tev epyasidv amd o600 ave-
EGPTNTOVG KPITEG, KO TNV amdppLyn €vOg aptBpod TPOTAGEMY TOV &V AVIUMOKPIVOTAY GTO, EXIGTIHOVIKA TPOTLTO
TOV GLVEIPIOV, TEAIKA £yvay amodekTES YioL Tapovaiaon 181 epyaocie, o1 omoieg katavépovTal mg akoAovbwg:

* Yyumooia: 4 (cOHvoro epyacimdv 18)
* [Ipopopikég Avakotvarcelg: 100

* Avaptnpévec Avakowvmoeis: 22

* Epyactpu: 13

* Epyooieg Epoppoyng: 22

* YraiOpieg dpacmprotmteg: 3

* Xtpoyyvld tpomédio: 3

Eniong oto cuvédplo vaipyov TpeLg KeVIpIkeg opkieg amd cuvadélpovg Tov mpoépyoviay and ) [eppovia
(Michael Komorek, Physics Education, University of Oldenburg), to Iopai) (Ron Blonder, Chemistry Education,
Weizmann Institute of Science) kot v Konpo (Kmvotavtivog Kopeidng, [epipoailoviiky Exnaidevon, Tunpo Emt-
otumv Ayoyng, Havemotuo Konpov).

Ewur pveio a&ilel otig vraifpieg dpaotnpomreg, 6mov cuppeteiyoy podntég amd oyoreio g Kpnng, potmtég
tov [1TAE tov [Mavemiotnuiov Kprtng, adld kot cuvaderpot exmatdgvtikoi omd 1o EKDE Xavimv.

Téhog 610 TAaiG10 TOV EpyacidY Tov Xuvedpiov dropyavabnke and v ENEOET cu(jton e Tovg cuvédpoug pie
1itAo «To mapdv kot o péAkov g Adaktikig tov O.E. oe [laveAlivio kot AeBvég emimedon.

210 6VVEDPLO, TO omolo efye TeBel v TV ayido Tov Yrovpyeiov Hodeiog, Epevvag ko @pnokevpdtav (£yypopo
ue ap. Mpot.: ©.14/1227/96178/A1), cvppeteiyav Movemouakoi, ZyoAucoi Zopfoviot kot Exrzadevtucoi [po-
oyoAknc, [Ipwtofabuac & AsvtepoPadiiog Exnaidevong, ITportuytakol kot Metamtuylokot gourntég, Ymoymoetot
Awdxropeg kot Metadiddrropeg amd v EAAGSa kon Ty Kdmpo mov acyorovvror pe v Epguva kot t Awdackodio
oV mepoyn v Guotkav Ememudv kot mg Teyvoroylag.

To cuvédpro Eekivnoe e youpetiopong mov arnvbuvay o [pvtavng tov [ovemompiov Kpnmce k. Zapog Odvecéag,
o Avtidnpapyog Houdeiog Tov Ajpov Pebdpvng k. [ewpyoing F'edpytog, n AtevBivepua tov Kévipov Epguvav kot Me-
retov tov [avemompiov Kping (KEME) k. Kovon Mapio kafmg kot 1 [pdedpog tov [ITAE k. Baosihdxn EAévn.
XapeTIoNONE AmEGTEILAY GTOVG GLUVEOPOVG LIE EMIGTOA TOVG Kat 1| Aviimepipepeldpyng Pebopvng k. Atovy Mapia
kafog kor 1 Koopmropag g Xyoing Enomuav Ayoyng tov Hovemompiov Kprimg k. Téaea Evenpio. H yopwdia
10V potttdv tov [ITAE tov av. Kprng vrd ) dievbuvon g k. Tprydkn kabdg kot pabntég amd o [epapoaticd
Teviicd Avkelo Pebopvov pe éva Deatpico dpdpevo ppovicay va dtavbicovy v Evapén tov Luvedpiov pe pio Ko~
Mreyvikn voto.
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"Eva. onpovticd yeyovog mov ELofe ydpa 610 TAeiG1o onTon Tov Zuvedpiov NTov 1 VAOTOMGT TG AXOQAGCTS TOV
napOnke opoeva omd to Atotkntikd Xvppoviio g ENEOET yia fpdBevon tov apumnpetoavta Kabnynt k. An-
uTpn Yoo amd to IITAE tov Apistoteheiov [avemiompion ®eocalovikng yio TV TOAVET TPOGPOPE. TOL GTNV
épevva g Adaktikng tov Guotkav Emetumv. H tehet) éhaPe ydpa kotd v Evapén tov cuvedpiov, 6ov o K.
[Té€tpog Kapiwtoyrov amd to ITTN tov [avemompiov Avtikig Makedoviag okiaypdonce to €pyo tov K. Poilov
otov omoio axohovBmg amovepnOnke Ttk thakéta omd v ENEOET.

Kowotopio tov Zvvedpiov avtod amotéheas 1 dnpiovpyio NAEKTPOVIKNG TAATPOPLOG Yo TV VIOPOAT Kot Kpion
epyaciav. H mhateoppio £5tve 1 duvotdTTol HeTd ommd eyypaet] Tov ypnot va. avePacet v epyacio tov. H kdbe
epyucio Ematpve Evav KmdIKO amd To GOGTNLLO TPOKEWEVOL VoL 10T pn0el 1) aveVLLLo TOV GUYYPaQEDV. XT1 GUVEXELL
ywota avadeon Tov EpYAcLdV amd TOVG SOPYAVOTEG 68 V0 aveEHPTNTOVG KPITEG, O1 OO0l GUUTANPMVAY TO GOALO
a&lordymong niektpovikd. Ot d10pyaveTéG EGTEAVOV HEGH TNG TAUTPOPLOG TIG AEIOAOYIKEG KPIGEG GTOVS GUYYPOPELS,
Kot 6OV ATONTOVVTOY 00 TOVG KPLTES H10pBMGELS, Ol GLYYPAPELS KOAOVVTAY Vo VTOPAAAOVY €K VEOL TNV pYAGIN
TOVG pE Phion TIg TapaTpNoELS TV Kprtav. [ Ty vmoPolir] Tov pyasiv akolovdnOnKe 1 TPOKTIKY TOV YKV
GTIKE GTO TPOTYOVLEVO GVVEIPLO Y10, VITOPOAT GUVOWEDV UEYPL TEGGEPIG GEAIDEG TPV TO GLVEDPLO. AKkoLoDDG HeTd
T0 GUVESPLO e véa TpOoKANoN (THBNKE amO TOVG GLYYPUPEIS TAPES KEILEVO TOV EPYAGLOY TOVC, Ol OTOIES EGTE-
Anoav kot mdA niektpovikd. Eniong péom g mhatpdpuag vnpye 1 SuvatotTo IpdcBacng TV GUVEIPMY GTIG TE-
PUMYELS, OTIG GLUVOYELS, KaDmg Kat TV dpa kot aifovea mopovsicong mov anetkoviloviay avd epyacia. Exiong yu
M JYVoN TOV TANPOPOPIDOY OV APOPOVSAV TO GLVEIPLO OnpovpyNOnke o worocerida (http://synedrio
2017.enephet.gr) mov avovemvoTay KOTG TOKTA YPOVIKE dlaoThpate. Xto onueio ovtd Ba beka va vyapiot)om
Beppa tov Niko Komehdvn, péhog ETEIT g Xyolng Emomudv Aywyng tov Havemiompiov Kpring, yio mv vropov
KO ETLOVI] TOL OTNV OVATTUEN TG TAUTOOPHOG KOl TNG 10TOGEADAC, Eval pY0 TO 0m010 GGO KOl OV (AIVETOL OTIG
LEPEG HLOG «OVTOVONTO» OOiTNoE Thpa TOAMEG MPEG SOVAELLC.

[ ™ d1dyon g TAnpopopiog GYETIKE Le ) S1opydvman Tov cuvedpiov aélomomonkay eniong dopég pe Tpo-
opaon ot diktoa ekTaIdeVTIKOV, Onmg ot [eprpepetaxég Atcvbuveelg Exmaidevong, Zyohkoi Zvupovdot, Epyost-
pokd Kévipo dvowav Emompdv (EKOE), addd kot n Fevikn AevBovon Emovddv  A/Butog ko B/Opag
Exmaidevong tov Yrovpyeiov [oudeiog, Epgvvag kot @pnokevpdrov.

IIpoxtiké tov ovvedpiov

Onwg avopéphnke Tapamdve LETH TO TEPUS TMV EPYUSIOY TOL GVVEIPIOL 0L GLYYPAQELS KABNKaY Vo VTOPdALOVY
Ylo. OAEG TIG Kot yopieg mapovsiaong (ektog TV oTpoyyVAMY Tpamelidv), av embupody, TANPES EpYUCIeS Yo TOV
TOLO TOV TPUKTIKMOV TOL GLVEIPIOV. AT TV TPOGKANGT awTh AGBapLe avé KoTnyopia Tapovsioong:
* Yopmocia: 3 (cuvolo gpyaciav 14)
* [Ipopopikég Avakowvarcelg: 89
* Avaptnpévec Avaxowvooeg: 18
* Epyactpuo: 10
* Epyaciec Epappoyngc: 20
* Ynaifpieg dpactnprores: 3

YnoPAnonkav emopévmg cuvotkd 154 mnpelc epyacieg ot omoieg EAEYYONKAV amd LEAT TNG OPYOVMTIKNG EMLTPOTHG
TOV GLVESPIOL MG TTPOG TN GLVEMELYL TOVG KOl TV OPILOVGT GE GYEOT LLE TIG GLVOYELS Kol SNUOGIELOVTAL GTO TAPOV
TOUO0 TpaKTIK®V. 1o TV TANpEcTEPY EVIEPMOT) TNG EMIGTNIOVIKIG KOWOTNTOG GYETIKG LE TIG EPYUGIES TOV TOPOV-
OLAGTNKAV GTO GLVEIPLO, AMOPAGIGTIKE VoL ONULOGLELTOVY GE EEXOPIOTO TOPAPTNLOL KOL 0L GUVOWELS TOV EPYUCLHOY
mov dev éotethay mApn kelpeva. o Tig cuvoyels woybet:

* Yvumoota: 1 (chvoro gpyacimv 4)
* [Ipopopikég Avakotvadroelg: 11

* Avaptnpévec Avaxowaoeis: 4

* Epyaoctpuo: 3

* Epyaciec Epappoyng: 2

* Xtpoyyvrd Tpomédo: 3
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Q¢ ek TOVTOL TOL TOPOVTO TPAKTIKA Ywpilovrar oe dvo pépn: A uépoc: Ipeig Epyacieg (154) ko B* Mépog: Xv-
voyeig Epyaciov (27).

210 A’ LEPOG TOV TPUKTIKOV KTOG OO TIG TANPELS EPYUGIES OV EXOVV YWPIOTEL GE EVPVTEPEG EVOTNTES OVALOYOL
LLE TO €100C TOVC: GLUTOGLO, TPOPOPIKES OVOKOIVAGELS, OVAPTNUEVES OVOKOIVMGELS, EPYUCTIPLN KO EPYUGIES EQUP-
LoYNG TepLapPhvovTar ETiong Kot ol TPELS KEVIPIKES OLUALEC OV ELaBay ydpa Katd T1 SidpKela Tov cuvedpiov. ['a
TV KOADTEPY EMONTENDL TOV EPYACLAOV Y10 TIG TPOPOPIKES AVOKOWVAGELS, EXOVTOG (G GNUELD 0vapOPAS TIG BEpaTIKES
TEPLOYEG TOL GLVESPIOV AVATTOYONKAY 01 TOPUKATM VTOKATYOPIES:

[N}
NN

Awaokalio kot Manon otic OF

—_
o0

Eopappoyéc TIIE ot dwackalio OF

Avahoyieg, Movtéha ko Emyeipnpatoroyio

Avalvtid [poypappato kot oyohikd eyyetpidia otig O

Avtiqyel kot cuAAoyopol patntov/pottntav

Arvmn exnaidevon otig OF

AoxTikég mpooeyyicelg ovyypovay Oepdtov OF

Exnaidevon kot Empopomon ekmondevtikdv

[Tepapaticn Sidackaiio

[TepPorrovtikéc Exnondevtikég [lpooeyyioeig

|9, Nl e i Be | B e N e J B e N I e N Be ) N o)

Emotipeg g I'ng kot didaokario OE

Emompoloyikoi, cuvorsOnpatikol kot KoeovikomoMTiopkol
napdyovteg ot Sidockario OE 5

Amo tov mivaka avtd yivetor govepd 0t 1) Tolvmhndéatep Katnyopio apopd oty evpitepn mEPLoyN TS dida-
okaliog kon pabnong otig duokég Emotiueg (24), axolovbovpevn amd Tig epapuoyég TIIE ot didackario Tov
®.E. (18), yeyovog mov deiyvel ) onuavtiky exidpaon tov TIIE ot didackakio tav @.E. E1ic vrdloweg katnyopieg
o1 gpyacieg etvatl oedov 1ookataveunpéves (5-6) kaddmrovag e gvpeia meployn Bepatikdv evotntmv, avadel-
KVOOVTOG VOV TAOVPOMGHO GTIG EPEVVNTIKEG KOTELOVVGELG,

IIpoontikég

Av kpivovpe omd Tov apiBpd Tov epyacidv mov vrofAdnkay og avTd T0 GUVEIPLO, Tapatnpeitar amd o 2011 Kot
HeTd o ouveymg av&ovopevn coppetoyn oto cuvédpia tng ENEDET. [Topdin  yeoypopic arndotact tg Kpring
amd v vodlown EALGS, oAl Kot Tig cuvONKeg OUKOVOLLIKTG KPIGT|C TOL oo PIOVOLLLE, 0 aptBLdG TV EpYaCIOV
EeMEPULGE AVTEG TOV TTPOTYOVUEVOV GUVEIPI®V. AVTO Vol TOAD EVOUPPUVTIKO Y10l TV EPEVLVITIKI| KOWOTNTO TG Al
doktikng v Guowov Extetyumy. Mia omd Tig artieg mov prnopet vo cuvEPore oe avtd Tépa amd TV EVACKOANON
OMO KOl TEPIOCOTEPMV VEMV EPELVITAOV LE TO GLYKEKPLUEVO Tedi0, EfvalL 1 OPYEVOGT] TG EPEVVNTIKNG KOVOTNTOG
g Adaktikng v dvokdv Emomudv ce éva cuykpotnuévo oopa mov amotedet 1 ENEQET. H opipavon tov
dwdikactdv evtog g ENEDET kot 1 Stopdppoon evog 6opodg mAcion, 0nmg avtod meptypapetol 6T0 KATUGTOTIKO
¢ ENEOET, é0ece mold Eexdbapo. Toug 6Komovg Kol Toug 6TOY0VG TG KovoTnTag g AdokTikng Tov Gucikdv
Emomuav pe amotélespo ovtd vo ovTavokAdTol TAEoV Kot 6Ta cuvEdpLa. A edmicovpe 6Tt Ba cuveyioTel avTh 1
ThoN Kot 670 PEALOV KoL T0, GUVEOPLOL B0l OTOKTNGOLV [ilor LEYOADTEPT] SUVOLLLIKT).

H amaitnon tov tithov Tov cuvedpiov Yio YeeOP®GT TOL YAGHATOC HETAED QUGIKMOV EMGTNLOV, KOWVOVIOG Kol EK-
TodeVLTIKNG TPA&ng Bempodpe Ot emtedydnke oe peydro Pabud. H chvdeon pe tv kowevia emtedybnke Kupimg
LEG® TOV TPOPANUATIGUAV TTOV avorTdyOnKay Yo padnomn teav dvoikdv Emetnuay og povceia, KEVIpa emoTUNG
KO EPEVVNTIKA KEVTPO, GE GUVOLAGHO LE TI JLATPUYLATEVLGT) CVYYPOVAOV KOWMVIKOETIGTNLOVIKAOY (NTUATOV 6T
dackaio v PuOIKOV EMGTHUMVY, OTMG EJEIENV AMYOTEPO 1) TEPIGGOTEPO KOl OL TPELG KEVIPIKES opidieg. H ahvdeon
pe v ekmondevtikn mpaln vanpée moAd Eviovn Oyt LOVO AOY® TNG GUUUETOYNG TMV EKTOLOEVTIKAOV TPOGYOMKNG,
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TpoToPdbag kot devtepoPabpiag exmaidevong 6To GuVESPLO, AALG Ko TG SuvaTOTNTAS TOL ToLg 6OBNKE VoL vTTo-
Barlovv epyacieg pe KAAEC TPOKTIKEG ((OG EPYUGIES EQPAPLOYNG), Y10 TIG OTOIEG Ol TPOILAYPOPES KO TO KPLTHPLOL 1)TOV
dpopeTIKG amod Tig epeuvnTikég epyacies. Eivar évag Beopog mov Eexivnoe oto 9° Tavellnvio Xuvédpio, pe avoa-
VOLEVT] GUUUETOXT GTO TTapOY GLVEIPLO. LG £ ToVTOL DempPolpIe OTL Efvart ol TPOKTIKT, 1) omoia Tpémet va. dtortnpn Ol
Kot va evioyvBel oto enopeve cuvESpLa.

AveTuymE 1 0moVsio oTEAEXDV TG EKTOHdEVONC, EKTOG 0O KATO100G Alyoug GYOAKOUES GULBOVAOVCE, KoL YEVIKOTEPO!
ATOU®OV TTOV YOPACGOVY EKTOIOEVTIKT TOMTIKH TTOV ELPAVIG. Z€ EVOL GUVEIPLO CVTOD TOV EMTEOOV, OOV TAPOLGA-
{ovtan kat su{ntovvtol ot tekevtaicg e&elibelc oty pguva g Adaktikig v uoikov Emetuamv oty EAAGda
Kat otnv Kompo Ba émpene vo oy mopdvieg avOpmmot mov e Tov £va 1 GALO TPOTO GULETEYOVV GTI| SIOUOPOMOT
NG EKTOIOEVTIKNG TOATIKNG, £TGL MOTE VO LTOPOVV VoL AAUPAVOLY EVILEPES OMOPAGELG. L& EMOUEVD GUVESPLY TG
ENE®ET n mpocéiicvon otedeymv ekmaidevong Ho mpémel va omotedécel Eva facticd 6T0)0, £T61 OOTE Ol UTOPAGELS
7oV AUPAVOVTOL G8 EMMENO EKTONOEVTIKNG TOAMTIKNG 6€ GYEan pe T ddackario Tov Puoikamv Emempay kot g
Teyvoloyiog va Baciloviar oTig e£eMEEIS 6TO GUYKEKPULEVO ETGTHOVIKO YDPO.

Evyapiotieg

H opydvaoon tov 10 Xvvedpiov Eekivnoe oyedov apéoms petd to Xuvédplo ot Beccsaiovikn o Mdto tov 2015.
ZuoTainKe 1 OPYOVAOTIKY ENLTPOTI TOL GUVEIPIOV, 1) OTTOI0 LLE SLOPKEIG GUVAVTIGELG EMALPVE ATOPATELS KOl JLOUOP-
QOGE T0 TANIG10 dte&oywyng Tov cuvedpiov. Oa 10eka 6 VT TO oNLELD VO EVYAPIGTNGO OAOL TOL LEAT TNG OPYOVE-
TIKNG EMTPOTNG, 0 KaBEVaG o TOVG 0oiovg e ToV TpOTo GLVEPaLe oy emttuyn dieaywyn Tov cuvedpiov.

"Eva. evyapiotod opeihovpe oto Todaymyud Tpmpa Anpotikng Exmaidevong tov avemotnpiov Kping kot tv
[1p6edpd Tov v mepiodo exeivn k. Bactdxn EXévn yio tv otpién kod’ 6An tn SidpKeLo TpoeToaciog Tov Guve-
Oplov GAAGL KoL Y100 THV OLKOVOLUKT] EVIGYLOT TTOL JLEVKOAVVE TIC TOPOYES TPOG TOVG LVVEOPOLC. Emtionc evyopiotodpe
10 [Movemotio Kpitng yio 116 vmodopLég Kot Tig SIEVKOAVVGELS IOV LAG TOPELYE.

Ot guyop1oTieg Hag 0popovy Kol GE 0VTOVG OV LE TAPOYES 1) OLKOVOLLIKY EVIGYLGT| GUVEBOAGY GTNV dlopydveoon
10V cuvedpiov kot frav: To tpqpa Toltiopov kot Tovpiopod tov Afpov Pebouvng, Tig ekdooeic Gutenberg, to Pi-
BAonwAeio Khonyvamg, ) Scientific Applications — PASCO, n Atepevvntikn Mdabnon, to emtpanélio vepd Samaria,
v Anek-Lines/Blue Star Ferries kot tn Minoan Lines.

"Evo moAd peydho evyapioted amevdivetar PéPato ota «matdid» tov cuvedpiov (OITNTEG, LETOMTUYI0KOT KoL VITO-
YNPLot SIOAKTOPES) TV OTOIMV 0 POAOG TTAV KATL TOPATAVED 0o ToAVTIOC. Bonbnoay evepyd 1660 6TV mpoetot-
Hooio Tov Guvedpiov 0G0 Kot 611 deENYMYN TOV EVPICKOLEVOL OTLS 0HBOVGEC, OTN YPOLLUOTELR, GTOVG SLOOPOLOVC. ..
, TpOBv ot vo, &umnpetiioovv Toug GuvEdpovg. Evyapiatd Aoumdv tovg: AAovod o, Aprovon Ayyekiky, Bokaka
Muydn, Bovpdxn Mayuw, Hudxn Feopyia, latpdkn Nikn, Koadatlavtovakn Muydin, Koveokdkn Mdapio, Kovpn
lwdvva, Mopwvaxn Ilodvva, Mapkdaxn Mopia, Neopdtioto Piya, Nuropdkn Apydpn, Eévov HAéktpa, Tlovnyvpdim
Avva, Tomaddkn [érpo, Zavdoddxn Niko, Enuavinpdkn Mopia, Xtpoyyviod Apyvpd, Toovpovvaxn Erévn, Xapém
Mavoln, Xaporopmakn Eiprvn, Xokobpoyhov Anprtp.

"Eva guyoplotm eniong omv Ntiva Metald, péhog ETEIT tov ITTAE tov [Tav. Kpitng yio to vépoya ypapticd tov
ouvedpiov (apioeg, pmavep, eEOPLALN KAT.) 0AAN KoL TNV EMYUEAELD TG EVTVTNG LOPPTG TOL TPOYPELLOTOG TOV GU-
vedpiov.

Oa 10ela, Kheivovtag, va kavo Wiaitepn pveia oty Eptho MuyomAidn, vroyneta diddktopa tov IITAE tov [Tov.
Kpning kot v ABavacio Kokoldxn, petamtoyioxn eourrpie tov [ITAE tov Hav. Kpritng. H cupfoin tovg dev
umopel va amotiunfel ebkoAa piog kot vanpéav ot Bactkol GLVTELEGTES TOL £6(GOV TVOT GTO GUVESPILO LIE TIG KOVO-
TOLEG 10£€G TOVG KOl TNV TOAD®PT| Y10 LEYALO ypovikd Sidotnpa epyasio Toug. Elyav tnv mhnipn enonteio OAov Tmv
dIKAGLMY TOV GLVEdPIOL Kot Edvav AVGELS G 0pYavOTIKG (nTipoTa 6Tav Kot 6mov amattovvtoy. Htav to onpelo
avopopdc OAmv pog... EY XAPIETQ!!

Anptpng Zrovpov
[Ipdedpog g Opyavotiknig Exttpommg
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ITEPIEXOMENA

A’ MEPOZX: ITAfperg Epyaoieg

KENTPIKEX OMIAIEX

UNDERSTANDING OUT-OF-SCHOOL LEARNING PROCESSES IN STEM DISCIPLINES-
WHAT APPEAL DO SCIENCE CENTERS, EXHIBITIONS AND STUDENT LAB OFFER?
IICRACL KOMOTER ..ottt et et ettt et e e e et e et e et e et e ee e 1

«HITIOXZ ITEPIBAAAONTIEMOZ», ITAIAIKH ENAYNAMQZXH KAI XYMMETOXH XTA
[TPOTPAMMATA ITEPIBAAAONTIKHE EKITAIAEYXHY: EPEYNHTIKA EYPHMATA KAI
KATEYOYNZEIX I'TA THN EPEYNA KAI ITAIAAT'QI'TKH ITPAKTIKH

Kopgrding KwVOTaVIIVOG ..........cocvoviiiiiiiiiiiiiiciicccc s 13

LEARNING SCIENCE THROUGH CONTEMPORARY RESEARCH AND INTEGRATING
RESPONSIBLE RESEARCH AND INNOVATION (RRI) INTO SCIENCE EDUCATION

RO BIONACY ..o e e, 22
SYMIIOXIA

OEMATA EPEYNAY AIXMHY ¥XTHN EKITAIAEYXH ME EMOAXH

>TH NANOTEXNOAOTI'TA

Awa Znvprov, Aqpajrpng ZTaUPOU.............ccccciiiiiiiiiiic 31

EITIXTHMONIKEX EEEAIZEIX XTON TOMEA THX NANOTEXNOAOTTAX KAI
H ITPOOIITIKH THX XYMBOAHE TQN EPEYNHTIKQN KENTPQN XTH AIAAKTIKH

TQN OYXIKQN EIIETHMQN
Twdvvye Kepardowos, Baoilewog Kwvoravovdng, Twavvys Aaldpov, Mepdny Zavonovdov,
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UNDERSTANDING OUT-OF-SCHOOL LEARNING PROCESSES IN
STEM DISCIPLINES - HOW TO INVESTIGATE AND TO DEVELOP
STUDENT LABS AND EXHIBITIONS?

Michael Komorek

Institute of Physics, University of Oldenburg, German

In October 2016, the graduate program "STEM-Learning in Extracurricular Learning
Environments and their Integration into Regional Learning Contexts (GINT)" has started. The
program is funded by the Lower Saxony Ministry of Science and Culture. It is run by the
University of Oldenburg in cooperation with the Universities of Hannover, Vechta, Odense
(Denmark) and Rethymno (Greece) (fig. 1). More than twenty extracurricular educational
institutions, student labs, regional environmental education centers, Wadden Sea houses,
energy training centers, coastal research institutes and museums are associated with the
program. A total of twelve Georg Christoph Lichtenberg scholarships have been granted.
Another four doctoral students with related topics joined the program. Doctoral students from
geography education, computer science and technology education, natural sciences education,
philosophy education as well as from educational sciences are involved. They deal with the
research of extracurricular subject-specific learning offers in the participating disciplines.
They investigate how learning takes place in extracurricular learning environments in detail
and how the offerings of an educational region could be networked and developed (Huber
2014) by integrating out-of-school learning opportunities into school curricula. Further
information is available at: https://www.uni-oldenburg.de/gint/.

The program implements a comprehensive qualification concept. Three-day workshops twice
a year, regular seminars on core topics and research methods, small-scale work on data
analysis and external lectures are provided. Additionally, a systematic presence of the
doctoral students at conferences and an introduction to publication activities are supported.

Figure 1. Research partnership of the graduate program GINT
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1. Investigating out-of-school learning processes

For the program we use the acronym GINT. In German, 'MINT" would be more common
(mathematics, informatics, science and technology, equivalent to STEM), but since geography
instead of mathematics in the application were there, this name has emerged. Overall, the
program is not limited to the MINT subjects, as many out-of-school learning opportunities go
beyond the scientific-technical approaches and are interdisciplinary. That is why geography
and, more recently, philosophy are also part of the program. Geography has a long history of
co-operation with extracurricular learning environments and a wealth of pedagogical
considerations for their use. Philosophy began to philosophize in extracurricular learning
environments.

Reasons for the emergence of extracurricular informal learning opportunities in the STEM
disciplines

The number of out-of-school learning environments, such as student labs at universities and
companies or science centers, science museums, inventor clubs, has increased significantly
over the past 15 years, especially in Germany. They address themselves with the "house of the
little researchers™ to very young children or with offerings in the field of biotechnology to
high school students. A large proportion of the student laboratories in Germany are
represented by the association "Lernort Labor e.V." (Danhardt et al. 2010, Schiilerlabor-Atlas
Lernort Labor 2015). The quite differently oriented offerings intend to promote motivation
and interest and to encourage them to deal with nature, society, technology and science
(Hobbensiefken 2010). They want to provide an unconstrained access to different phenomena,
either explain these phenomena intelligibly or deliberately not explain them (see concept of
the Phenomenta Flensburg). In many cases they try to support inquiry-based learning (Hmelo-
Silver, Duncan & Chinn 2006).

It is argued that out-of-school learning environments can also fill some gaps in school work
and supplement traditional lessons with important elements (Euler 2005). Societal, scientific
and technological changes of the last 25 years have only been slightly reflected in a changed
offer of the school or if so, then in additional offers, which are rather marginal nature
(working groups, afternoon work). Other explanations aim at the fact that the teaching of
knowledge today and increasingly in the future next to school seeks and finds other channels.
In a multi-faceted knowledge-based society that produces new knowledge in a short time, the
school system continues to play an important role in knowledge building and education, but
parallel programs that aim at lifelong learning, individualization and differentiation win in
importance.

Characteristics and modeling of extracurricular GINT learning processes

There is a long list of expectations associated with the constructed extracurricular learning
environments. It is suspected that children and adolescents learn freer and more self-
determined, more effective, according to their interests, and thus more authentic, more
phenomenologically oriented, more application-oriented, more context-oriented and in a more
sustainable way than at schools (see Hobbensiefken 2010). In particular, it is expected that
free experimentation situations have these characteristics (see Borlin 2012). To what extent
and which learning processes actually take place at extracurricular GINT learning
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environments has not been investigated empirically in a sufficient way yet (Clausen 2015,
see also Schmidt, Di Fuccia & Ralle 2011, Di Fuccia & Ralle 2005).

Engeln (2004), Scharfenberg (2005), Glowinski (2007), Guderian (2007) and Pawek (2010)
show that there is a certain increase in students’ interests and motivation after visiting student
labs. Whether further goals can be achieved, especially with regard to subject-related learning
processes, whether learning processes take place that have a different structure than learning
processes at school, and to what extent these processes can be modeled by the concept of
inquiry-based learning (Wolf & Fraser 2008) remains open in these studies (Kirschner,
Sweller & Clark 2006).

Informal learning

At least in Germany, the idea of informal learning is still hardly established (BMBF 2001),
even though it enjoys relatively high international importance (BMBF 2001, 2005).
Especially, the OECD tries to disseminate informal learning activities by projects like
"Recognition of non-formal and informal learning"” (Cross 2007, OECD 2013). In most cases
informal learning doesn’t describes the structuredness of the learning processes themselves,
but rather the extent of the structuredness of the learning environment. This can be explained
by the fact that under a constructivist learning paradigm (Gerstenmeier & Mandl 1995), in
which learning processes are highly individualized (but not arbitrary), as well as under an
instructional paradigm. There is a close linkage between the structuredness of the learning
environment and the learning processes. In addition, there is an unspoken hypothesis that
informal learning is self-determined, varied and therefore differentiable, free from pressure to
perform and authentic (see BMBF 2001, 2005, Ziircher 2007, Cross 2007).

Research questions within the graduate program GINT

The considerations above lead to a broad spectrm of research question which the doctoral
students work on:

e Characterization of learning environments: How to characterize out-of-school learning
environments from a learn-theoretical point of view? Which learning processes can
potentially and actually take place against the background of basic models of learning?
Which equipment is available and which formats are realized at the out-of-school-
learning programs? What are the goals of the leaders of the learning places?

e Learning prerequisites: Which prerequisites (interests, knowledge, motives, experiences)
of the students have a significant influence on their learning processes at the
extracurricular learning environments?

e Motivation and learning: How to assess the relationship between increasing interest and
motivation to content-related learning processes against the background of the goals of
extra-curricular learning places? How is long-term learning that does not lead to ‘passive’
or 'inert' knowledge supported? How do students perceive their visit at the extracurricular
learning location? How do you rate environment, equipment and personnel?

e Learning processes: Which processes of perception, thinking, learning, problem solving
etc. take place in extracurricular learning environments and how can they be modeled?
Which subject-related and interdisciplinary learning processes take place and how are
they promoted or inhibited? How do knowledge, abilities, attitudes of students develop
by visiting the out-of-school learning place?
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e Education for Sustainability: To what extent is awareness raised for questions of
sustainable development? To what extent can the concrete learning offering (for example
in the field of energy, coastal protection, the dynamics of the Wadden Sea, bird
migration, regional development) contribute to raise awareness?

e Development of extra-curricular learning environments: To what extent can existing
offerings be developed? How can differentiated learning environments be designed that
take account of heterogeneity according to various characteristics such as achievement,
previous experience, interest, gender, ethnic-cultural background, self-efficacy etc.?

e Extracurricular and school learning: What are the goals of the school or teacher visiting
the extracurricular learning location? How can phases of informal learning be effectively
and efficiently integrated into school lessons (see Schmidt, Di Fuccia & Ralle 2011)? To
what extent is the visit designed for the requirements of the school lesson?
How can knowledge about extra-curricular learning be used to improve STEM teaching
in school? What is the relationship of the school and the extracurricular learning places?
And is a learning collaboration developing?

Two examples of doctoral studies of the GINT-program will be lined out here. In her study
Christin Sajons tries to model the interrelation between the characteristics of student labs, the
running learning processes and the perspective of the leaders of the labs. Her additional goal
is to further develop the offerings of the student labs in order to learn about development
processes. Kai Bliesmer and Annika Roskam investigate the usage and learning processes of
visitors in an exhibition on water and air flows at the coast, in the Wadden Sea and in the
ocean. This empirical work is interrelated with processes of educational reconstruction of a
new scientific content area.

2. Multi-perspective view on processes in student labs (Study of Christin Sajons)

Doing science in out-of-school student labs seems to be very attractive for students from
grade 5 to 10. One can argue that student labs have the potential to promote scientific literacy
by providing hands-on activities in nearly authentic settings (Braund & Reiss 2007,
Stocklmayer, Rennie & Gilbert 2010, Tal 2012). We know quite a lot about the effects of
science student labs on the development of interests and of the motivation to think and work
in a scientific manner (Engeln 2004, Glowinski 2007, Pawek 2010). But there is still a lack of
knowledge about thinking and learning processes at student labs in detail; about which
characteristics of these out-of-school learning environments can foster or hamper scientific
thinking and learning; and about how Mediator variables like self-efficacy can play important
roles.

Subject and research questions

In an empirical study at three cooperating student labs in northwest Germany Christin Sajons
used a multi-methods-approach to investigate the complex dynamics and interrelations
between the goals of the providers, the characteristics of the learning environments, and the
activities and cognitive processes of the students. Questionnaires, interviews and tools for
characterizing the labs and for observing the students were applied. Groups of students were
accompanied by the researcher who interviewed them in crucial situations. Knowledge about
cognitive processes that can be stimulated in student labs is necessary in order to increase the
value of visits in student labs. Therefore, all results are systematically related to one another
in order to further develop the offerings of the three participating student labs. This study is
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based on the constructivist paradigm according to which learning is understood as an active
construction process of the individual involved in social situations and must be modeled
accordingly (Phillips 2000, Duit & Treagust 2003). The following research questions are
investigated:

e To what extent are the objectives and the expectations of the providers reflected in the
offerings? To what extent do the providers overestimate or underestimate the potentials
of their learning environment? What are discrepancies between the providers’ view and
the results from a characterization of the offerings in terms of psychological, learn-
theoretical constructs that are discussed as being relevant to learning?

e What learning processes take place in student labs? In what way do students use the
offerings? To what extent do the characteristics of the offerings foster or hamper learning
processes? What is the role of Mediator variables such as the self-efficacy of the students
(Deci & Ryan, 2008)?

e What kind of actions, thinking and learning processes do the providers expect from the
students? Which processes do they perceive? What differences can be seen between the
expectations of the providers and the recognized resp. reconstructed learning processes?

Instruments, Sample and Data

Three student labs in the northwestern part of Germany participated in the study: The Center
for Nature and Technics (ZNT), the student lab of the extracurricular facility Education for
Technics and Nature, as well as a student lab of the German Aerospace Center (DLR). To
answer the above research questions at these student labs several research tools were adopted
to realize a multi-method design to understand the dynamics of the labs’ offerings and of
students’ usage processes. First investigations took place within existing offerings which
afterwards were changed data-supported, before a second phase of investigation started.

a) Interview to survey the point of view of the student lab’s providers. A focusing, partially
structured, qualitative guided interview has been developed. Its questions refer to the goals
pursued by the student lab, to the view of the operators, how their offerings contribute to
achieving these goals, and what thinking, learning and usage processes they expect from the
students. A total of nine interviews were conducted, each student lab three. The average
length of the interviews is two hours. The educational directors of the student lab as well as
the employees who carry out the offerings were interviewed. The interviews were literally
transcribed, coded and evaluated with methods of qualitative content analyses (Lamnek &
Krell 2016).

b) Characterization grid to profile the student labs. For the analysis of the structure of the
student labs, a characterization grid has been developed, which includes psychological and
educational constructs/facets, which allows a classification of offerings mostly between two
poles. The originally planned classification of the offerings on a scale between the poles
formal and informal (see Harring, Witte & Burger 2016, Rohs 2016) has proved to be too
imprecise and thus inappropriate to characterize certain features of the student labs. In order
to avoid conceptual inconsistencies, the terms formal and informal have therefore been
omitted. These facets to characterize the student labs include, for example, objectives and
targeting, autonomy, contextualization or the role of objects that students produce. For
example, in the student lab, the support of autonomous acting within the offering can be
orientated between external control and self-control. For each of the three cooperating student
labs the programs were characterized by several raters, so that profiles of the student labs
were created.
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¢) Questionnaires, observation grid and interviews to investigate the students’ processes. In
order to clarify the students’ usage of student lab offerings and to find out which cognitive
processes as well as which actions take place, all participating students are given pre-post
questionnaires including open and closed items asking about specific knowledge and the
students’ estimation of the offerings. During the four-hour offerings, 45 students are observed
and interviewed with an open guideline on their activities, subject-related content, self-
perception and establishing relations. At each cooperating student lab five classes (grade 5 or
6) have taken part in the study, a total of 450 students. There are digitized questionnaires for
all students, which represent the development in the classes in a pre-post survey. For nine
student groups audio transcripts are available, which have been evaluated by means of a
qualitative content analysis.

A case study

The following is a description of a three-person student group during a visit of the student lab
in the German Aerospace Center (DLR). The group consists of two girls and two boys of
grade 5. The offering refers to the space flight with aspects such as planets, space missions,
rocket launch, landing of satellites and vacuum conditions in space. It consists of four
elements, a guided tour through the DLR and three experimental stations about conditions in
vacuum, landing navigation and rocket launching technology. The processes of the student
group during the station about conditions in vacuum are described in the following.

a) Structure of the station conditions in vacuum. At this station, the illustration of the
phenomenon of vacuum or negative pressure is addressed. On the basis of the behavior of
certain experimental setups (vacuum bell), the students should understand that the internal
pressure of objects such as a chocolate marshmallow is caused to expand when the external
pressure is reduced. They are intended to produce analogies to the vacuum in space and the
conditions of astronauts outside pressure chambers. The actions of the station are given in
relatively small-steps by the tutor.

e Pre-knowledge: The station is linked to the students’ prior knowledge and experiences by
formulating and justifying hypotheses for the different situations presented. However,
there is not spontaneous variation of the course of action due to the students’ expressions.

e Contextualization: Context orientation plays a role at this station, because the used
example situations originate from the everyday world of the students, but the relation to
the context of space travel is not established. A transfer of the knowledge obtained with
the vacuum bell on a model system to the context of space does not take place.

e Control of activities and Self-efficacy: The station can be characterized as externally
controlled. Activities and steps of reasoning are mostly prescribed by the tutor; variations
by the students are not intended which reduces the perception of self-efficacy.

The station has two difficulties: firstly, it allows only little self-determined behavior of the
students. Secondly, the central context of space travel is not addressed. Here, there are
opportunities for development, which place the understanding of the vacuum as a danger for
the aerospace industry more prominently in the foreground.

b) Activities of students. The students have an observing role during the demonstration of the
experiments in the vacuum bell, while the tutor presents explaining models at the board.
Verbal interaction within the student group does not take place and is also not motivated by
the tutor. Nevertheless, later the students themselves express to be active and self-determined,
as this quotation illustrates: “And then we observed what happened and before we were
allowed to formulate hypotheses. Afterwards we also tried to explain the happenings.” In the
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last phase of the station the students become active, they evacuate the “Magdeburg
hemispheres” themselves and then try to pull them apart with ropes. However, the sequence
of the station is to a large extent externally controlled, student expressions do not lead to a
variation of the sequences.

c¢) Cognitions of the students. While the students can hardly describe the concept of vacuum
in the pre-questionnaires, the post-questionnaire contains a large number of elements from the
experimental station: When explaining the concept of vacuum they use terms as “air particles”
introduced by the tutor. The relationship between the concept of vacuum and the space
context can be reconstructed by the students, as the following student quotation shows:
“Space is a strong vacuum. For this reason, it is important to explore whether certain things
work in the same way as on earth.” In the interviews after visiting the station, the students
establish a connection between space and the phenomenon of vacuum. They explain, that in
space there is a strong vacuum, what they validate with the fact that the alarm clock under the
vacuum bell can still be heard very quietly, which is not possible in space. The students can
largely reproduce the tutor’s explanations. Some students succeed in understanding the idea
of the station, that there are pressure differences between the interior and the exterior of the
objects viewed, which leads to effects such as expansion. The relationship between the station
and the problems with a space flight is too little discussed and is therefore hardly found in the
interview data and the questionnaire responses.

This case shows that the complexity of the processes in student labs can be reconstructed by
the multi-method-approach. The instruments appear appropriate and do not influence the field
decisively: Indeed, accompanying a student group is influential, but the students accept it and
show great enthusiasm to share their thoughts, also in subsequent interviews. The
questionnaires also provide crucial information to clarify cognitive processes in interaction
with activities. Together with the data from the characterization of the student labs and the
interviews with the providers, the student lab offerings can now be revised reasonably to be
examined again.

3. Educational Reconstruction in the field of water and air flows in an exhibition
(Study of Kai Bliesmer)

The educational potential of the physical dynamics on coasts, in the Wadden Sea, and in the
ocean is given only little attention in science education and in exhibitions. But understanding
of the important influence of geophysical processes on self-organizing structures, on flows of
water and air and on changing living conditions in coastal areas seem to be an important
aspect of scientific literacy for the knowledge based society. Additionally, we see a
contribution to Sustainability Education. The goal of this study is to foster the integration of
physical aspects into the exhibitions about coasts and the ocean. We use the Model of
Educational Reconstruction (Parchmann & Komorek 2008, Duit, Gropengie3er, Kattmann,
Komorek & Parchmann 2012) to investigate the educational significance of the referring
phenomena and the effects on learning processes in exhibitions.

Here, Educational Reconstruction integrates the investigation of students’ perspectives on
water and air flows, the clarification and analysis of the scientific models about these flows
and emerging structures, and the design of learning environments or teaching-learning
sequences. Based on the analyses of students” and of scientific perspectives, guidelines and
material for teaching and learning environments are developed. For the transformation of the
topic of water and air flows and of emerging structures into a learning environment the
content structure for instruction has to become more complex than the science content
structure in order to meet the learners’ needs. The scientific facts have to be enriched by and
embedded into the contexts of everyday life and interests of the learners. The concept cause --
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flow -- effect has a consistent ordering function to interpret phenomena like thunderstorms,
ebb and flow, wind, tsunamis, typhoons, turbulence, fractal patterns, the Gulf Stream and
other marine currents. Flows can be causes and effects at the same time.

Clarification of the aims and needs of the leaders of marine exhibitions and of marine
research facilities

Offers in the mentioned thematic area are created by marine research facilities, who seek to
present their own research. Additionally, there are many exhibitions near the North Sea in the
Netherlands, Germany and Denmark which aim to build up knowledge and evaluation
competencies by addressing the importance of the UNESCO World Heritage Site Wadden
Sea. It was therefore a task of exploring the thoughts and experiences of those responsible, in
order to analyze the institutes' educational offerings and to formulate consequences for further
development. Guided, partially structured interviews were conducted with the heads of
various exhibition centers (Roskam 2016) and with those responsible for education of marine
research facilities (Bliesmer 2016). In interviews, the aim was to ascertain how the institutes'
research topics are being processed for educational offerings and what qualifications people
possess who are involved.

The two interview studies (Bliesmer 2016, Roskam 2016) show a strong focus on the
representation of biological aspects in the educational offerings. Physical dynamics in the
ocean and on the coast play only a subordinate role. As a reason, the interviewees argue that
addressing the topic of physical aspects leads, according to their experience, to a rejection by
the visitors. Nevertheless, the responsible persons for education in the exhibitions centers
perceive the lack of physical aspects as a deficit (Roskam 2016), because this does not
adequately represent the peculiarities of the Wadden Sea according to the UNESCO
classification (UNESCO World Heritage Committee 2009).

Elementarization of core concepts of the physical dynamics of coast and ocean and their
educational relevance

Coastal areas and oceans are sensitive to natural and man-made influences (Davidson-Arnott
2010) and react with energy and matter flows. Any changes in the system of the coast and the
ocean lead to a change in the dynamics of the natural forces air and water. Through their
interaction with the coast, processes of self-organization and structure formation are initiated
which lead to a new formation of the coastal regions. The energetic processes appear in the
short term as well as in the long term as diverse phenomena, such as tsunamis, tornadoes,
storms, typhoons, large-scale ocean circulations and complex wind systems. The knowledge
about physical dynamics has profound significance for the design of the coastal habitat and
thus represents a part of a future-oriented scientific literacy.

An important aspect is that science education and Sustainability Education, in terms of the
ocean and the coast, is often supplemented by offers of extracurricular learning (Braund &
Reiss 2007, Tal 2012). Visits to scientific exhibitions are equally appealing to teachers and
students, as the differentness of these places contributes to scientific literacy and thus to the
fulfillment of the school curriculum because more informal learning (Stocklmayer, Rennie &
Gilbert 2010) and a high level of self-activity are promised. Current marine research is often
addressed as well. In this context, knowledge about sustainability means being aware of the
human impact on ecological, economic and social developments, also in the thematic area of
the coast and the ocean, and recognizing their dependencies. Thus, the topic has a pronounced
significance for education. However, it is currently being observed that physical aspects are
neglected in exhibitions on Sustainability Education. The sensitivity of the ocean and the
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coast to energy and material flows and the shaping of coastal areas are the main topics of the
elementarization. Here, processes of structure formation and self-organization play important
roles. The human influence on physical systems such as the climate, coastal protection and the
use of coastal areas for operating power plants are also part of the restructuring of the subject
matter structure. Heuristic methods (Kircher 2015) are used to carry out specific
elementarization processes, such as focusing on qualitative characteristics and using analogies
and principles. The core of the reconstructed subject matter structure is to emphasize the
concept of water and air flow as an essential link between the regarded physical phenomena
(severe weather, natural disasters, and climate changes). Water and air movements interact
with matter and thus cause processes of self-organizing structure formation. Humans also use
water and air flows on the coast and in the ocean, for example in power plants, by converting
kinetic energy of the flows into electrical energy. The following specific cause-effect relation
is formulated as a structuring principle (fig.2).

Figure 2. Principle Cause -- Flow -- Effect

Principle Cause -- Flow -- Effect from a physical perspective

Causes of flows Effects of flows

Flows themselves are

* Gravitational forces between Physical phenomena of the coast,

earth and moon effects as well as causes the Wadden Sea and the ocean

« Tectonic activity * Structure formation (island shift,

* Rotation of the earth Flows are Flows are formation of dunes, sand ripples,

* Radiation of the sun effects ... causes ... river networks)

+ Warming from the ... because the ... because * Climate (golf stream, trade winds,
interior of the earth listed causes compensation global ocean conveyer belt, inner

« Concentration differences of result in movements tropical convergence zone)
solvates compensation interact with « Natural disaster (storm flood,

N movements. matter and typhoon, hurricane, tsunami)

influence it. * Electricity generation (wind power

station, tidal power station, flow
power station)

This principle allows all relevant phenomena to be classified. Flows take a dual role: There
are certain causes that lead to the creation of water and air flows. Therefore, flows can be
considered as an effect. But flows are also a cause because they interact with matter. The
effects of the water and air flows include the above-mentioned subject areas: climate,
structure formation, natural disasters and electricity generation. Based on this principle, an
exhibition concept with different exhibits was developed to illustrate the relations between
causes and effects and the role of the water and air flows that convey between them. The
principle of cause -- flow -- effect makes it possible to classify the exhibits of the exhibition.
The exhibits are to be discovered, observed and described to construct knowledge. Through
the formation of analogies, the visitors should recognize the exhibits as models for
geophysical systems.

Validation und evaluation of the reconstructed educational structure
In Interviews with scientific specialists, it is to ascertain to which extent the reconstructed

subject matter structure for exhibitions satisfies scientific requirements. Feedback and
assessments then form the basis for further reconstructions. In Interviews with experts for
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science education it is to ascertain to which extent the reconstructed subject matter structure
corresponds with current perspectives of science education and how the developed subject
matter structure can be optimized. In order to investigate learning processes of visitors,
exhibits were produced, based on the developed subject matter structure for exhibitions. The
learning processes of visitors are investigated by means of guided, structured interviews and
participatory observation (Study of Annika Roskam). The effectiveness of the exhibits and the
suitability of the reconstructed structure are then deduced from this investigation.

4. Conclusions

Scientific literacy aims at a social participation of all the citizens of a country. The increasing
extracurricular offerings for science education can support and complement education in
schools. In particular, exhibitions and student labs dealing with subjects like coast and ocean,
aerospace or renewable energies have the potential to bring social key problems to
heterogeneous user groups, which have different prerequisites considering gender, pre-
knowledge, interests, cognitive performance, etc. Differentiated offers, which respond to the
heterogeneity of the visitors, are in demand here. The presented studies aim to bring together
complex scientific content and heterogeneous user groups. For this purpose, the studies
perform basic research and development work and an investigation of whether the
development results are adapted to the addressees. In Addition, it is also examined how the
visits of exhibitions and the student labs can be better integrated into regular school
education. The results of these studies are suitable for reinterpreting the results of other
studies which, in the case of pure pre-post-design, recognize only small effects of the visit to
student lab or exhibitions with regard to subject-related learning but cannot explain this. Here
in-depth analyses of the processes can provide explanations and modeling. By investigating
and understanding processes of perception, thinking, learning, and interaction at out-of-school
environments in detail, the overall aim of the graduate program GINT is to help improving
out-of-school learning in STEM disciplines and to promote its integration into curricular
school activities.
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«HMNIOZ NEPIBAAAONTIZMOZ», MAIAIKH ENAYNAMQZH KAI
2YMMETOXH ZTA NMPOIrPAMMATA NEPIBAAAONTIKHZ
EKNAIAEYZHZ: EPEYNHTIKA EYPHMATA KAI KATEYOYNZEIZ A
THN 'EPEYNA KAI NAIAATQI'IKH NMPAKTIKH

Kopgpiarng Kovotovtivog

Tunpo Emotpov e Ayoyng, [Hoavemomuo Korpov

Mepiinyn

H perétn g obyypovne PBifiioypagiog oy IleptParlovtikn EKnaiBSDGnl nog odnyel og
O00 JMIGTAOCELS YPNOLUES Yo TV Topeia TG HeAAOVTIKNG épevvac: H mpd damictmon
glvar 0Tt M Kuplopyn TAOM OTIG ONUEPWVEG avOpdOTIVEG Kowvmvieg elval 0 «fmog
TePPAALOVTIGHOG», 0 omoiog yapoktnpiletor amd Oetikés amdyel Kol GTAGES TPOS TO
nepBairov, @uio-mepiBarroviikéc adieg, kKo amd v memoidnon OtL tar mePPaAAovTikd
{nturato propoldV Vo aVIYLETOTIGTOVV Y®PIc GVUPPACHOVG GTNV OIKOVOULIKT OVATTLEN Kot
oAlayr] TOV KOWoVIKOV oyxécemv. Eyxet omuiovpynfel pe avtd tov 1poémo pio 10£0A0yIKn
«ovn evkoriogy (comfort zone) péoo oty omoia PAEmOLV Ol TEPIGGOTEPOL GVOpOTOL Va.
Bpioketon n oyéon tovg pe to mEPPAAAOV Ko Ol TPOTOL €MIALONG TOV TEPPAAAOVTIKDOV
nmudtov. Opwmg epeuvntikd dedopéva dglyvouv OTL ovTR 1 KOTACTACN TPAYUATOV
Aertovpyel o¢ umdo10 Yo TV Piikn aAloyn TV oxEcEOV KOvmviag-evong.

H devtepn dwmictmwon sivar 6Tt 01 ekmondeLTIKEG TAPEUPACEIS CLYVE EMITLYYXAVOVY GTOV
LETACYNUOTICUO TV TEPPOUALOVIIKOV OVTIANYEDMY TOV GUUUETEXOVI®V, GTNV oOENCN TOL
TePPOALOVTIKOD EVOLPEPOVTOS TOLG KOl GTNV OvATTLEN OeE0TNTOV ANYNG AmOQOoNG,
EMYEPNUATOAOYIOG KO AVAANYNG Opdonc. Agv TPOKVLTTOLY OUMG Waitepa oToryein Ta omoia
VO AVOQEPOVTOL GTNV EUTAOKT TOV TOWUDV GE KATOCTAGELS TOL OAPOPOLY TNV TPAYLLOTIKN
Toug (o1, TNV EVOLVAU®GON TOVS Yo OpAGT], TNV AVATTLEN NG AVTO-EMAPKEING TOVS KO TNG
avTiANyng Tov €0VTOV TOLG MG TOPAYOVTO OAAOYNG, TOL OMOTEAOVGOV KOl OITOTEAOLV
onpovtikd {nrovuevo g Ieppariovrikng Exnaidoevone. Oa enyeipiom va 0ei&m O6TL avtod
TO TOPOUEANLEVO KOUUATL TNG EPEVVOG GYETIKA LLE TOV TOTO KO TNV TOLOTNTO TNG CUUUETOYNG
TOV TV GTO EKTOLOEVTIKA TPOYPAULOTO, EIVOL OVGLOGTIKNAG ONUACING Yoo TNV EMTEVEN
MG OVTO-EMAPKENG Kol NG avTiAnyng Tovg ®¢ mopdyovies oriaync. Emumiéov Oa
VIOGTNPIE® OTL 0 EMOWKOSOUNTIGUOG KOt 1] SLUUOPPMCT) EKTALOEVTIKOV TAOGIWV 6T TPOTLTAL
TOV EMOIKOSOUNTIGLOV, EIVOL GNUAVTIKO GTOLYEID TOV EKTAUOEVTIKAOV TAPEUPAGEDV TIG OTOlEG
ypedletan n ovyypovn [epiParroviicny Exnaidevon.

! Aev givar oTic TpoBEcElS TOV KeWEVOL VoL su{NTAGEL T oYéon Tov dpov «IleptBariovtikyg Exnaidevony pe
opovg 6mwg «Exmaidevon yio v Agipdpo Avamtoény, «Exknaidevon yia v Aswpopion, «Exmaidevon yia 1o
IepBairov kot v Agipopiony. Q6TOCO 0 OVAYVOGTNG 1] 1] OVAYVAOSTPLN PUropel va Bewpnoet 6Tt Ta 6Ga
TEPLEXOVTAL GTO KEIUEVO 1GYVOVV KO 0V AVTIKOTOOTNHGEL ToV Opo «IlepiBarloviikn Exnaidevony pe kdmolov
GLYYEVIKO TOV.
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Abstract

The review of current literature on Environmental Education leads to two important findings
with relevance to the future of Environmental Education research and practice. The first
finding is that, according to evidence, a worldview of “soft environmentalism” dominates in
modern societies. “Soft environmentalism” is characterized by positive attitudes towards the
environment, pro-environmental values, and a faith that all environmental problems will be
resolved without any compromise to the economic growth and development. As a result, an
intellectual “comfort zone” has been created which function as a barrier against a radical
transformation of human-environment relations.

The second finding refers to the research evidence showing that environmental education
projects are indeed successful in transforming participating students’ environmental
conceptions, increasing their environmental concern and improving their environmental
decision-making, argumentation and environmental problem-solving skills. There is a lack of
research however of children’s active engagement in real-life situations, their self-efficacy,
agency and empowerment following their participation in EE projects. | will argue, using
examples from case studies, that this underdeveloped area of research is of crucial importance
for the goals of environmental education, and that constructivism, and constructivistic
learning environments, could be important elements of a “next generation” environmental
education interventions.

1. Evocayoyn

v mepiParrovtikn Bempio ypNOIHOTOIODUE GLYVA EVVOLES OTIMG QTN TOL «GLVEXOVCY, GTN
TPOCTADELD VO KOTIYOPLOTOMGOLE TIG AMOVELS/oTAcELG/0ieg TV avOpOT®OV amévavtl 6To
nepBailov, kol tavtoOypovo vo deiEovpe OTL o1 Kotnyopieg MOV TPOKLTTOLY devV €ivar
amoOAvTEG, 00TE «ovumayeicy: Avtifeta amotelobvtal amd SOPOPETIKA, GLYVE OVTLPATIKA,
otoyeia, To omoia ®oTOco Bo pmopovcav g chHVoro va katatayBobv 6€ KOO0 oNpEio Tov
«OLVEYOVG» TOL €yovpe Katookevdoet (Mo GAAN, cLYVA YPNCLLOTOOVUEVT Yol TOV {d10
oKOTO évvola €ivol oVTH TOV «PAGHATOC»). ATO Ta MO YVOGTH «svveyn» otn PipAtoypapio
glvar  ovtd TOL  AVOPOTOKEVIPIGHOV/OIKOKEVIPIGHOV, OmOL 0  €vog  TOAOG, O
avOpwmoKeVTPIKOS, eKQpalel TI aviiMqyel kot TG atleg ekeiveg mov tomobetovv TOV
dvOpomo ££® Kol TAVE amd TOV LIOAOUTO QULGIKO KOGHO KOl LVIOBETOVV EKUETOAAEVTIKT
oyxéon oavlpmmov-evong. O 0KOoKEVIPIGUAS, 0T0 avTifeTo AKpO, TPEGPEVEL TNV OPUOVIKTY,
GULVEPYOTIKN KO UN-EKUETOAAEVTIKY] GXEGT TOV OVOPAOTIVOL €00VE e TOV VITOAOUTO TAOVITY
(rapdpotag Aoyikng Nrav 1 didkpion peta&d ‘Babidg’ kot ‘Pnyne’ Oworoyiag). Meta&d tov
dvo dxpov Ba cvvavtioovpe daeopeg daPabuicels, avirloyo pe TO oV Yo, TAPASELYLLOL
KOmOl0g/0 EVOLOPEPETOL YlOL TN SLOTPNON NG QUOMNG, OAAL Omd OEEAUOTIKY] YloL TOV
dvOpomo ontikn (Mmog avOpOTOKEVTIPIGHAC), 1 av Bewpel Tov dvOpmTo LEPOG TOV PLGLKOD
KOGUOV, Ywpic va amodéyetal TNV evdoyevn a&ia tng evong (o OIKOKEVIPIGHOC).

210 mapodv Keipevo vrootpilw ™V dmoyn 0Tt N Kupilopyn TEPPAALOVTIKY OTTIKY) GHUEPQ
UTOPEL VO, YOPOKTNPIOTEL G OTTIKN TOV «NTOV TEPIPAAAOVTIGHOVY, GE OVTIOIOIGTOAY] TOCO LE
TOV  OWKEVTIPIGUO, TIc amoyelg g «Babiudg Oworoyiogy, M tov  «Ploomactikon
[TepiBarrovTicpody, 000 Kol HE TIG OMOYEIS TOL OVOPOTOKEVIPIGUOV, OAAG KOL TOL
TEYVOKPATIKOD TEPIPOALOVTIGHOD. Oa VTOGTNPIE® TNV ATOoYN OTL 1| EPEVVO, KOL TTPAKTIKN TNG
nepBoriroviikng ekmaidogvong Ba mpémer va avalnmoet katevbovoelg mépa and ™ «lodvn
EVUKOAlOG» TOL €xel Omuovpynoel o Mmog mTEPPUALOVIIGHOS Kot Ba mpocmabnow va
OKLOYPOPNO® T YOPOUKTNPIOTIKA o Thavig KatehBuveng.
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2. " Hmog Ieprfarlovtiopnog

O nMmog meparroviiopdg Bewpel v mpootacio tov TEPPAALOVTOS ¢ (TN OTOMKNG
gvBvvNg KoL TV emiAvon TOV TEPIPAALOVTIKOV TPoPANUdTOV ®g BEpa TpocwTKoL TpdTOV
Cong (my. peimon mopaywyns oamoppUUdTOV, XPNON OVOKVKADGCIUL®Y GUCKELOCLOV KOK). X
avtifeon, o prloonactikdg mePPAALOVIIGHOS Yoo Tapddetlypa, Bewpel ta meptPailoviikd
TPOPALOTO. EVOOYEVEC YOPOKTNPLOTIKO TOV BLOUN)OVIKOD KOTITOAICHOD KOl TIGTEVEL OTL 1)
enthivon tovg pmopel va mpaypatonombel povo pe ™ pooTaCTIKY TOATIKY GAAAYY, EVO O
TEXVOKPATIKOG TEPIPAALOVTIGUOG UK PVTTEL TNV TUGTH TOL GTN SVLVOUN TNG TEXVOAOYING Kol
ToTELEL OTL TO TTEPPOALOVTIKE TpoPANUATO B0 OVIYETOTIGTOOV HE TNV EQOAPUOYN TMOV
KATOAANA®V TEYVOLOYLDV.

ZNUOVTIKO YOPAKTNPIGTIKO TOV Mmov epParloviicpoy givol n miotn oy memoidnon ot
oT0 TEPPAAAOVTIKA TPOPANLOTA VITAPYEL TPOTOS VO LEVEL «KOL 1] THTTO OKEPLOL KOL O GKOAOG
YOPTATOG», dNAd OTL 0mOL0dNTOTE TEPPOAAOVTIKO TTPOPANUa umopet vo Avbel pe tétolo
TPOTO MGTE KOt TO TEPPAAAOV VO TPOGTATEVETOL KOl TO. GUUPEPOVTA TOV KOWMOVIKOV ETOIPOV
va wovorotovvtol. H memoifnon avt) emkpatel otig cOyypoveg Kowmvieg oe 1€t010 Paduo,
wote va gpeoviletar og 1 kuplapyn avtiinym ce OAEG TIG EPEVVEG OV APOPOVV ATOYELS Y10,
Moeglg og mepifariovtikd mpoPAnuata. o mapddstypa, oe épevva 1 omoio dNUOGIELTNKE
oto Hadjihambi-Paraskeva et al (2015), ot cvppetéyovieg padntéc nixiag 11-12 gtmv,
epmmBévteg pe mown kptypla Ba EAvvav €vo cuykekpluévo mepPailoviikd mpdPAnua,
eméLeEay OV TAEOYNPIOL TOVG KOWMVIKG, N0 OVOPOTOKEVIPIKA, KPLTHPLOL OTMG M
eEaopaiion g vyeiog and v mepariroviikny pomavon. To mepBarlovTiKd Kpitplo NtV
OgVTEPOL GE TPOTIUNGELS, EVM TO OWKOVOUIKE KprTipla (Kot dpa, 6mwg Bo pmopovcape vo
Bewpnoovpe, ta KpLTNplo TOV EKPPALOVY «GKANPO» avOp®OTOKEVIPIGUO), NTOV 1 TEAELTOLN
o€ MPOTWNOCEL Katnyopio. X& o avtioToymng AOYIKNG EKTOWOELTIKN OdIKAGio ANYNG
amOPOONG Y10 TNV KOTOGKELT] €VOC OpOLOL, Ol LaBNTEG dNUOTIKOD KOTE peyaAn mAsloyneia
EMAEYOLV 1 YApacn TOL dPOLOVL HECH OGS BOUVAOIOVS EKTOOTG, EVOVTL BAL®Y ETMAOYADV TOV
Oa elyav elte peyoldtepec mePPAALOVTIKEG EMNTAOCELS, £(TE LEYUADTEPO OIKOVOUIKO KOGTOC
(to oxetikd pobnowokd mepPaiiov  eivar  eredBepa  mPoSPAcio GV 1GTOGEAION
http://1sg.ucy.ac.cy/Flora/Flora_Official/Index/Index.html). "Eva.  dAdo mapdderypa g
TPOTIUNGONG TNG VENS YEVIAG G EMAOYEG KO OpAGTNPLOTNTES apoPoic ETOPELDV TOGO Yo TOV
avBpwmo 660 Kot To TEPPAALOV, TOPOVGLAGTNKOAY GE EPEVVO. LE TN CLUUETOYN TTALIUDY TOL
Covv ot meproyn g AMpvng Kepxivng, 6mov n mietoynoio tov epot0éviev Totdidv nikiog
4-12 etv eixe meplocotepo Oetikég mpodwabéoelg amévovtl ot OpacTNPOTNTO NG
TTNVOTOPOTHPNONG, AT OTL 6 dPAcTNPLOTNTEG OTIMG 0 Beplondg 1 TO YapEo, TapOAO TOV T
0 mpoépyovtay  Omd  OIKOYEVEIEG TOL  OGYOAOVVIOV HE  OYPOTO-KTNVOTPOPIKES
dpactmprotnteg (Korfiatis et al, 2009). Eva axopo xopakmmpiotikd mapddetypo 0cemv mov
KvoOvTol HETAED NTLOV avOPOTOKEVTPIGHOV KO OV OTKOKEVIPICHOD KOTOYPAPN KOV GE Lo
GAA épevva pog, OmOL 1 TAELOYNGIO TOV GUUUETEYOVIOV TV €EEPPACE aucONTIKEG
aiec, wg Adyovg mpootaciog Tov ansiloduevev oV eutov (Hadjihambi-Paraskeva et al.
2012).

O1 Octixcés mpog 10 TEPPOLAOV GTATEIS KOl ATOWELS KO TO. OPLOL THS OTOUIKNG OPOIPOS

‘Eva GAL0 yopaKTnploTikd g €moyNg ToL Nov TEPPAALOVTIGHOV givor ol 1taitepa BeTiKEG
pog 10 TEPPAALOV OTAGES TOV GULUUETEXOVI®OV TOV KATOYpAPovTal debvdg oe Kabe
OYETIKN KOW®VIKY] £€pevva. QotdG0, €00 Kol OopKeETa ypovia €xel emonuaviel ot
Bploypapio 6Tt ot BeTikéc 0TAGEIS dev GLVETAYOVTOL avAAOYo DETIKN GUUTEPLPOPE Kot
TOAEG autieg €xovv avoeepBel yia v eENynomn avtg g 010popds. YTapyel ®oTdc0 pia
TAPAUETPOS oTNV omoia Bewpd OTL dev €xel dobel n d€ovoa TPOGoyN KoL 1 OToio APOPd TO
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KOW®VIKO, OIKOVOUIKO KOl TOAMTIGUIKO TA0IG10 6T0 0moio {ovpe Kot Tov omoiov 1 vaépPaon
pe Baom HOVO TIC OTOMKES GVUTTEPLPOPES Elvart EEAPETIKA SVOKOAN EmG 0dVVOTY.
XopakmploTikd givot €56 TO TOPASELYLLO TOV OIKOAOYLKOD OmOTLIMOUATOS. YToAoyiletan OTt
N avOpOTOTNTO KATAVOADVEL GIUEPE. PVGIKOVE TOPOVS Yo TOVG omoiovg Oa yperaldpactay
1,7 mhaviteg oav ™ I'm vy va toug e€acparicovpe. Puoikd, dev £xovv OAEG 01 YDPES TO 1010
owkohoykd amotummpa. Ot HITA vy mwopddetypa «kotaval®vouvy o 160d0vouo tévie (1)
mavntov, n Ceppavia 3,2 mhoaviteg, n lotovia 2,9, addd n Ivdio poig 0,6 mhavrteg (Global
Footprint Network, National Footprint Accounts 2017)!

Ye npocpatn épevva (Morhovma 2017), {nthOnke amd portntég tov Iavemotuiov Kompov
VO VTOAOYICOLV TO OTKOAOYIKO TOVC OMOTOMMUO KOl GTN] GLVEYEWD VO TPOCTOOGOVV Vo TO
petwoovy o Puootpa enimeda yro pio efdopdda (dnAadr oto eminedo mov Ba avticTorK0VcE
070 1603VVApO EVOG TAAVIATY Yo, OAN TV avOpOTOTNTA). AVAUEGH GTO TOAAG EvlaPEPOVTOL
EVPNUOTO TNG CLYKEKPIUEVNG EPELVOG MNTOV KOl TO OTL Ol GLUUETEXOVTEG (QOUTNTEG Kol
QOUTNTPLEG HOMICTOGAV TO 0OVVATO TNG UEIMONG TOL OIKOAOYIKOD TOVG OMOTLAMUNTOS GE
Buooua  eminedo povo péco omd TPOCOMKES EMAOYEG, OGO GULOTNUOTIKA Kot oV
npoomdOncav. O AOyog eivor @QUOKA OTL GNUOVTIKO WHEPOC TOVL OWKOAOYIKOD  HOGC
QTOTVTIMUOTOS OPEIAETOL OTIS GVALOYIKES VITOJOUES (TTy AVTOKIVITOSPOLOL, NAEKTPOSOTNON
ONUOGIOV YOP®V, dNUOGLH KTIpLoL KOl TOPEYOUEVES ONUOCLEG VIINPEGIES) KOL GTO GLVOALKO
TPOTOG Agttovpyiag TG Kowvoviag (my mpoéAevon Kot TPOTOg Tapay®YNG TV ObEcmy
TPOIOVTOV, TPOTOG Tapaywyng evépyeng). To Kowvmvikd avtd mAaiclo mposdlopilel kot 10
€0lpog TOV TPOCHOTIK®V emAoy®V. Eivar yopaktmpiotikn 1 SNA®MON OGS GUUUETEXOVGOG
eortTplog mov delyvel 10 ad1EE0do 610 omoio Ppédnke Kot TOV TPOTO MOV TO AVTILETMOMICE:
«Oédw va to Kavw oira eivar dvokolo... Oédw va Ponbow to TEPIfliov alld dev Oélm va
OLOKOAED® TH {WN HOD ..... Aev Oéhow va oréptouar ovvéyeio Tl Tpémel va A ... Na uetpam
moon wpa éxkavo, viovg.... Tlooa yilidustpa oonynoa....»! Ot Chawla ko Flander-Cushing
(2007) emeonuavov T SPOPAE TNG WOIOTIKNG GQOIPOG Kol TNG ONUOCLOG GPAIpOG TOV
ePBoALOVTIGHOV, Kal eEnynoay TV a&ia g TepParilovTikng ekmaidgvong mov e0TIAlEL G
aAlayég otV dnuocta oeaipa. Qotdc0o, ol TEPIocOTEPES TAPEUPAGELS TG TEPPAALOVTIKNG
EKTOIOEVONG GTOYXEVOLYV OKOUO GTNV WOIOTIKY CEOIPO KOl GTNV OVATTLEN TOV OTOUIKAOV
de&ottov kot cvumepipopav (Ideland & Malberg 2015).

3. H «Z®vn Evkohio» oty épevva kon tpdén g ILE.

O Mmog mepiParroviiopnog amoterel «f®dvn €vKOMac» Yo TO OKOAOYKO Kivnua yior TV
nepBoriroviikny ekmaidevon. Evvod 011 moapepPdosig mov agopovv T mePPAAAovVIIK
gvocOnTonoinon Kot v avamtuén EAomePPAALOVIIKGOV 6TAcE®MV amevdivovTal o€ Eva 10M
gvaucOnTomomuévo TANOLGUO OV OU®G Oev UETATPETEL TIC OTACES o€ Tpaiels. Evvoo
eniong, 01t mTpwTOoPovAieg OM®G Ol OAAAYEC O OTOUIKES KOTOVOAMTIKEG oLVHOELES, 1)
TPOTACELS OV KIVOUVTAL OTN AOYIKI] TOL KOWOU O0QEAOLS TEPIPAAAOVTOC-KOVOVING Kot
owovopiag Kivovvtal oto TAaiclo Tov KABOAIKE amodekTon GNUEPO NTLOV TEPPAALOVTIGHOD
Kol LAAAOV £x0VV €EOVTANGEL TO POAO TOVE MG PLETACYNUOATIOTIKES EKTOOEVTIKEG TPOTAGELC.

210 gpeuvNTIKO eminedo 1M «(dVn gukOAIaG» EYEL VO KAVEL LE TO OTL £(EL GLCCOPEVTEL HETA
amd oxeddv HIcO oV EPELVAG UEYAAOG OYKOC TANPOPOPIOG TOL  OPOPO OTOMIKES
GUUTEPLPOPES, PIAOTEPIPAAAOVTIKES GTAGELS KOl AMOWYELS, KOOMG Kot OTOUKES 0eE10TNTEG TTOL
ouvdéovtal e To evolagépov Yoo To mepPdiiov. I'vopilovpe apketd mpaypota yio Tig
«YUYO-KOWMVIKES) TEPPOAAOVTIKES HETAPANTES, OTMG Ol 0&ie, OTAGELS, AMOYELS, YO, TOV
TPOTO OV GLVOEOVTAL LETAED TOVC, KOl LE ONUOYPOAPIKES Kol GAAEG KOWVOVIKEG TAPAUETPOVG.
I'vopilovpe emiong apKETA TPAYUOTO YlO. TO TOG AVLTEG Ol PETAPANTEG cuvdEovTal, 1 OeV
GLUVOLOVTOL e QIAOTEPIPUALOVTIKES CLUTEPIPOPEG Kol Opacels. Emiong pag sivon yvootd
apKETE TPAyHoTo Yoo pobnolokd meptBdAlovio To omoiot TPAYUATL PBEATIOVOLV OTOUIKES
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0e&10tTEG, OMMG Ot 0e&10TNTEG GLOTNUIKNG OKEYNG, ot de&dtnTeg ANYNG OmdeaoNS, 1
KOVOTNTO EMYEIPNUATOALOYIOG KOL OOTPAYUATEVLONG TOADTAOK®V KOWMVIKO-OTKOAOYIKMY
fepatov (evoewtikd Evagorou et al 2009; Nikolaou et al 2009; Petrou & Korfiatis 2013;
Hadjichambi-Paraskeva et al 2015; Korfiatis 2016). Axopo cmovdaidtepo amd TV KO
tov otoyov ¢ ILE. elvar 1o 611 daBétovpe mAEov apkeTy TANpoPopio TOL pHog deiyvel 0Tt
T Tod1d «aAAGLOVVY, TOLAAYIOTOV 0G0 APOPE KATOLEG TTVYEG TOL TPOTOL GKEYNG TOVG. XTO
Petrou and Korfiatis (2013) ywo mopdaderypa, deiytmke 6Tt Todid 11-12 etdv mépacav, PeETd
amd U0 OXETIKG GUVTOUT EKTONOELTIKN TTaPEUPOOT), amd amAOIKEC Kol KOTd KATO0 TPOTO
«OOIKES)  OVTIANYELS Yoo TN TEPPOALOVIIKY) TPOCTOGIN, O TEPLGGOTEPO oVVOETES
OVTIANYELG KOl TTEPIGCOTEPO KTOMTIKES) OECELS.

Qo1660, OnmC deiyvouv Tpodoeateg emoKOTNGES TG PifAtoypapiog yopw and v ILE., n
épevva cuveyilel va eotialet o M0M dovAepéva Bépata, Onwc 1 avartuEn 0e&0TNTOV OKEYNG
Kot ot mepParlovtikéc  yuyo-kowwvikég petaPintég  (Korfiatis 2016). Amd v
BipAoypagikn emtokomnon mov dnuoctevetat oto Korfiatis (2016), mpokvmtet 611 0 46% TtV
gpeuvov oyxetikov pe v IIE mov dnuootedtkav v 15etia 2000-2015 ce meprodikd
OWOKTIKNG NG EMOTAUNG, APOpoVSOV TNV avATTLEN O0eE0TNTOV EMYEPNUATOAOYING KOl
Mymc andeacng, to 23% e v evvololoyikn Katavonon, to 15% pe teptforliovtiKéc yoyo-
KOWOVIKEG petaPAntég, kor 1o 12% pe v ovémtuln  eKmodevTikov LAMKOV Kot
dpactnpotnteov. Ot £pguveg OV aPopovcay EO0IKE EKTOG TAENG EKTOOEVTIKEG TTOPEUPACELS
eotiofav Kuplwg GTNV EVVOIOAOYIKY] KOTOVONGN KOl OTIS WYLYO-KOWOVIKES UETAPANTEG.
[Ipoxvmtel emopévmg OTL PKPAOS aplBoc EpeLVOV OGYOAEITAL e TNV KOW®OVIKT pddnon, tv
KOW®VIKT] GUUUETOYN Kot TNV Kowmvikn opdon. Katd cvvéneio 1o aitnua g «avantuéng
NG IKOVOTNTOG Y10 GUUUETOYT Kol avaANyM Opdiomng o€ mepIBailoviikd/Kotvovika (nthuara,
70 aitnua TG ovuvdeong TV pabntdv pe v Kowotto» (Stevenson et al. 2013, p. 14) dev
éxel €pbet axopa oto gpevvnTikd mpooknvio (Aquilar 2016; Korfiatis 2016). e Bewpntikd
eMIMEdO 01 TEPIGGOTEPOL OAVONTES GUUPOVOLV OTL EYEl 000el OPKETA PEYAAN EUPOOT] OTN|
UEAETN OTOUIKAOV GTACE®V KOl CUUTEPLPOPDOV, KOl TPETEL 1] EPEVVO, TAEOV VO EGTIOCEL GE VEQ
EPELVNTIKA EPOTNLLOTO TO, OTTOL0L APOPOVV TN GLAAOYIKY| OpAoT), TNV EVOLVAN®OOT Yo dpdom
Kol TNV KavotnTa TV avlporov va kabopicovv 1 (N Tovg, oAAd 1 EKTOOELTIKY| £pEVVOL
Kot TPAEn oy mePPaAlovTIK eKTaideVLon Oev €xel TAPEL AKOUA OLTY TNV KaTELOLVGN
(Stevenson et al 2013; Ardoin et al 2012).

4. Evoovapmon, avtl — endpkero kor 1 dSvvatotnto vo opilels ™ Lo oov.

Ot évvoleg TG EVOLVAUMOTNG, TG OVTOETAPKELNG, Kl TNG dvvaTdtnTag vo opilel Kdmolog/a )
Con Tov/ng (agency), av kot Tpoépyovtal amd SPoPETIKA DempnTikd TAaicla, potpaloviot
pa Koy Béom: 0tL  dvvatdTTA TOV OVOPOTOV VO TOIPVOLY OTOPAGELS, 1 0icOnom OTL ot
AMOPACELS TOVG UTOPOVV va. dAAAEOLY Ta mpdypata kot 0Tt ot idwot eivor oe Béon va
EQUPUOCOVY OLTA TOV TIGTELOVY, EIVOL Ol CUETAPANTECH TOV UTOPOVV VO OLULUOPPAOCOLV TN
oxéon tov avlponwv pe t @von. A&ilel va avaeepbel edd €va oxeTikd mopdderypa: XTo
Hadjihambi-Paraskeva et al (2012), pabntéc nikiog 11-12 etdv epombnkav mola uétpo Oa
ETOPVOV Y10 TNV TPOCTAGIO TV EVONUKAV QLUTOV ¢ LoONTEG Kol Towo HETPA. OV NTAV Ol
oMuapyot ¢ mOANG tovg (av Mrtav oNAad” GvBpwmor pe eEovcion Kol SLVATOTNTA V.
EQOPUOCOVY TS omOYelS Tovg). Ot amovVINCES NTOV CNUOVTIKE SPOPETIKES OTIG OLO
TEPWTAOCES. AvaALTIKOTEPA, Ol pHoONTéC amavinoov 0Tt ¢ onuoapyxor Bo  oplov
TPOCTUTEVOUEVEG TEPLOYEG KOL KOVOVIGHOVG TPOCTOCING TV OMEMOVUEVOV W0V, Oa
eméPariay TOWEG o€ OGOVE 0ev TNPOVGAV TOLG KOVOVIGHOVG kot Oo mpoomabovcov va
OMNUIOVPYNGOLY GLVONKEG KOADTEPNG OVOTOPAY®OYNG TMV TPOSTATELOUEVAOV EWOMV. G GTOo
™G NMMKIOG TOVG Ol OTAVTAGELS TOLG NTOV OTOUIKOD YOPAKTPO, KUl APpOPOVCHY TPOTOVG UE
TOVG 0Toi0VE B TPOGTATELOV ATOUIKA T PLTE, TY PLTEVOVTAS TOL GTO KNTO TOLVGS, 1 PalovTag
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oA TPOEOOTOMTIKES TIVOKIOEG. ATO EKTALOEVTIKY) OKOTLA AOWTOV avTd TOv TpoTEivETOL
glval 01t ot TEPIPUALOVTIKY EKTTAIOELOT TTPEMEL VAL «UETAKIYNOOOUE» OO EKTOOEVTIKEG
napepPacel;  evacOntonoinong oe mopegpPdoslg mov Ba apopovv ot dnpovpyio
podnolokdv mePIPaALOVIOV 6Ta. omoia. o1 GLUUETEYOVTEG B €yovv T dvvordTTO VO
aVOmTOEOVY KOl VO, EPOPUOCOVV TIG WOEEC TOVG OE TPAYLOTIKES GLVONKEG, OAD G€ GLVONKEG
7oL Ba TPOKALOVY OALAYES GTN TPOCMOTIKT TOLG (M1 KOl GTO KOWVWOVIKO TEPPAALOV TOVG.

H dwaxtikn mpocéyyion mov tpoteive otnpiletar 610 cLVOLOCUO GTOEI®V TV KOWVOVIK®OV
feoprdv pabnong kot twv He@pPud®V TOV EMOIKOSOUNTIGUOV KOl TNG OEPEVVNTIKNG
mpocéyyone. H peyoddtepn eveoudT®on TOL ETOIKOSOUNTICUOD GTI) TOLOOYWOYIKT TPOKTIKN
¢ ILE. uropel va tpoceépet:

- OTNV €YKATOAELYT] TOL GLUTEPLPOPIGHOD 0 omoiog e&akoAiovBel va yapaxtnpilel Eva
HEYAAO LEPOG TNG EKTOOEVTIKNG TPUKTIKNG GTN TEPPAALOVTIKY| EKTOIOELON).

- To debtepO ONUAVTIKO GTOLYEID TOV ETOIKOSOUNCTIKOV TPAKTIKOV €Ivol 1 avamTuén
MG KPWIKNG avTiinymeg NG EMOTNUOVIKNG YVAONG KOlU TNG KPITIKNG OKEYNG
YEVIKOTEPQ, OTOLEI0 TO OMOi0 amovcldlel amd TN TPAKTIKN TNG TEPPAAAOVTIKNG
EKTAiOEVOTC.

- 'Eva axopa onpovtikd otoyeio Tov 0tKOOOUGHOU €ival 1) GUYKEVIPOUEVT YVOOT
v oTIg TPOUTAPYOVCEG YVGES KOU OVIIANYES KOU TG OVTEG UmopolVv vo
KAoviotoOv péoa ond pabnolokés dwdwkociec. H evoopdtoon avthg g yvoong
elvar  moAdTm  ywo ) mepParroviikn ekmaidevom, 1 omole  emipével og
CUUTEPLPOPIOTIKOD TOTOL AOYIKEG OTOV TPOKELTAL YloL OAAAYEC TEPPOUALOVTIKMDV
AVTIAMYEWDV 1) GTACEMV.

- Téhog onuavTiKi] GLVEIGPOPA TOL OIKOIOUIGHOV €ivol N LEYEAN TOL «EUmEPioy GTNV
dNUovpyio VLOGTNPIKTIKOV TEPPAALOVT®V, N 0moio amoVGLALEL Ao TIG KOWMVIKES
Oewpiec pdOnong. Ze meplPorAoviikég eKTOUOEVTIKEG TOPEUPACELS GE UN-TLTIKE
nepPdArovto pdonong

- Xtov avtimoda 1 mEPPAALOVTIKT EKTOUOEVON UTOPEL VO, TPOCPEPEL GTNV OLOUKTIKY|
TOV QUOIKOV ETCTNUOV TO EMGTNUOAOYIKO TAOICIO Yoo TNV  avAadelEn g
TAOVPOAICTIKNG YvdoNG otn BEon ¢ onuepvig avalntnong g (oG Kot Lovadtkng
AVTIKEWEVIKNG aAN0gt0g 1 omoia yapaktpilet T dwbackaiio TG EMGTAUNG.

Me TV €VOOUATOOT TOL EMOIKOOOUNTIGHOD OTIG KOWMVIKES Oempiec pnabnong pmopei vo
TPOKLYEL évo, pabnotaxd mepiPaiiov to omoio Ba sivar (Kyburz-Graber, R. 2013; Petrou &
Korfiatis 2016):

Soppetoyko (8o otnpiler v evepyd GLUUETOYN, TN GLVEPYOGia Kol TN dpdor oto TAaico
HKP®OV KOWOTHTOV LaONnong)

Enowodopiotikd (Eppaocn oe  Slo01Kooieg KOTOOKELNG NG YVOONS, Pociopéveg o€
OlEPEVVNCELS KOl EUTELPIEG OE TPOLYUATIKES KOTAGTAGELS)

Avaoctoyaotikd (o mepriapPdvel oculnToel, OVIOAAOYT] OTOYEWMV KOlL EUTEPLOV,
aflohdynon mPOTAcE®V Kol 10EMV, TPOCMOMIKEG Kol OpadkEG dwadikacieg emefepyaciog
ATOYE®V KOl TPAEEDV)

Kpttikd (8o podyet TNV KPITIKn Kot KOWVOVIKT TPOGEYYIoN)

Eneidn opwg ot 1d10tnreg g evOLVOU®ONG, TNG OLTO-EMAPKELNG, TNG KOVOTNTOS VO
nopeupoaivelc 6to YOp® GOV KOW®MVIKO Kol pUGIKO TEPIPAALOV, X0V LEYAAN GYEON Kol e
TNV NAIKIO TOV CUUUETEYOVTOV, E01KE GTIC NAMKIES TOV dNUOTIKOL GYoAgiov elvar SHGKOAO Vo
onuovpynBet éva pobnolokd mepPailov 1o omoio va dlvel T duvaTOTNTA Yo AVOEVTIKEG
KOTAOTACELS OPACELG KOU OAAOYNG LE LTOKEILEVO TOLG GULUUETEXOVTES HoONTEC. AvTi T
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duvaTOHTNTO MGTOGO pog dtvouv ot oyolkol Aayavoknmot. [Tapabétm Kamoln yopaKTPIoTIKA
TOPOOELYLOTO YIOL TO TWMOG 1| GLUUETOYN Toudldv TeTApTNg ANUOTIKOD O KOAMEPYELL
OYOAMK®OV AoyovOknTev Bonnce v Kpitikn okEYN TOV TodldV, TNV AVTO-ETAPKEL TOVG
Kol TV aicOnon 6t umopovv va aAraEovv kdtt otn (N Toug av T0 BeAncovv (Petrou &
Korfiatis 2016; ITétpov 2017):

Evoc pafnmg oty apyn e EUTAOKNG TOL HE TN KAAMEPYELL SNAWOGCE OTL «EQV EYELS TOV OLKO
ooV KNmo eV ypeldletar va. ayopalels arno to supermarkety. Alyec efdopddeg petd dMMimoe
«Eyovue 1o oixo uoag ppécko. Aoyavikd, Ol00KEIGLOVUE KOAAEPYOVIOS TOV KHNTO UAS KOl
au{NTOVTOS Y1’ ADTOV GTO GYOAELD...», KOl APKETO KOPO LETE ONA®VE Y10, TNV EUTELPIN TOV «...
KOTOANYELS VO EYELS TO, OIKG. GOV AOYOVIKG, EXEIS TEPLOOOTENO TPATIVO, ELCAL YOPOVUEVOS VIOTI
KQVEIS KATI YPHOLUO Y10, TOVG avOpamoug kai to mwepifailovy. Mo pobftplo MMiwoe «Ayopaco
Sroloyiko faciliko ue to o1k (oo ypHuora.... To éfola oe évo pmTEIVO UEPOS Kal TO OPHVE
va. ueyodovery. Téhog, €vog poONTG ONAWGCE «ayopdooue OlAPopa QUTG Yl TO OTLTL,
OQoudpovva mws t0 KAvoue oto oyoleio koi to. pitewa. DPotewo Vioudtes, TITEPILS,
uedit{aveg.... Héepa mads va 1o kave kat to Exavo!y»

Ba mpémel vo TovioTel 0Tt 61N SOKAGIN KOAMEPYEWNG TOV GYOMKOV Aayavoknmwyv othn
omoia avapEPOLLOL, 1| GUUUETOYN TOV TOLOIDV GTNV VAOTOINGT TNG KOAMEPYELXS, OAAL KOl GTN
dwayeipion tov «project» xor otn Swdikacio. ANyng amdeoons eEooarldtav  omd
opYOVOUEVEG Kol KoBoplopéves dlodlkaciee ouvavtioemy, ov{nTtnoemv Kol ANYe®V
AmoPAcE®MV Kol Ogv apédnke oty KaAn BEAnon tov cuppetexdviov Kabe nikiog! Yrnpyov
eniong SpacTNPLOTNTEG AVAGTOYAGHOV, KAO®MS KOl dPASTNPLOTNTES TPOGEYYIOTG TOL GYOAKOV
AOYOVOKNTIOV Kol TNG TOPAY®YNG TPOPIH®OV MG KOWMVIKES dtodikacies mov aAAdlovv )
GY£0T TOV CGLUUETEXOVTOV HE TNV KOWOTNTA TOvg aAAG Ko pe v Tpogn tovg. Htav n
OmopEn ovTtdV TV otowyeiov Tov Jdopnuévov padnotakod mePPaiiovtog to omoio
onuovpyndnke yop® oamd T0 GYOMKO AoYOvVOKNTO 1 OMOiol OMETPEYE TN UETATPOMN TOV
A0y OVOKNTIOL GE SLOKOGUNTIKO GTOLYEIO TNG GYOAKTG AVANG KO 1) OToio. EMioNG OMETPEYE TOV
voP1Pacud TG GUUUETOYNG TOV TALOUDY GE OLUKOGUNTIKN KOl EVKOLPLOKT !

5. Emihoyog

Ot d1dpopec Bewpieg KOWMOVIKNG, UETOAGYNUOTIOTIKNG KOl KPITIKNG pabnong dev elvar katt
kawvovpro. H epoppoyn tovg ®cotdco o mPoypaupoTe TEPPUALOVTIKNG ekmaidevong
TOPOAUEVEL TEPLOPIOUEVT. AKOUO TEPIGCOTEPO TTEPLOPICUEVT €TVl 1) EPELVITIKY OELOAOYNON
epappoy®v mov otnpiloviar o avTég TIC Bempieg, £TOL MOTE VO UTOPEGEL 1) EKTALOEVTIKT] KO
EPELVNTIKY KOWVOTNTO NG TEPPOUAAOVTIKNG EKTAIOELONG VO CYNUATIGEL OAOKANP®UEVT
€IKOVA Y10 TOV TPOTO OV ATEG Ot Bempieg pmopovv va eEummpetnoovy Tovg otdyovg g I1E,
T oToLyeio Tovg oL yperalovrol PeAtioon N ahloyn KoL TOVG VEOLG EPELVNTIKOVG OpiloVTeG
OV UTOPEL VO ONUIOVPYNOEL | CLGTNUOTIKY €paproyn kot a&lohdynon Tovs. Bpiokdpoote
o610 onueio 6mov M épevva ko wpdén g IIE Ba mpémer paAlov va eykataieiyetl ) «ovn
evKoAiag» TG (1, STLIOUEVO SLAPOPETIKA, TN Gdor g Kotd Kuhn «kavovikng emotiung
Vv omoia dEpyetor kal 1m omoia delyvel va €xel eEAVIANGEL TS SLVATOTNTEG TNG) Kol V.
E0TIOOEL TN TPOGOYN NG 6€ BEHaTA TOV €0 KO KOPO GTOLTOVV TN TPOCOYN MG, OT®S TO
g N pddnon umopel va cuvoebel pe v tpaypatiky {on, Twg ot AvOpmTol amoktovV EAEYY0
G (MG TOVG KoL AKOMOL TL TPOYUOTIKG ONUOIVEL LETAGYNUOTIOTIKN KOl KPLTIKY YVAO.
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Abstract

Currently there is growing interest in examining how science can be learned through contemporary
research and learning about the cutting-edge development of scientific ideas, e.g., hanoscience and
nanotechnology (Jones, Blonder, Gardner, Albe, Falvo, & Chevrier, 2013). According to this
approach, students have high interest and motivation to learn modern aspects of science, and they gain
high-order skills and conceptual understanding as well. Note that this approach is very challenging for
science teachers, who need to continually participate in professional development programs to update
their knowledge. Contemporary research also provides an authentic view that reflects the way
scientists conduct their research.

Responsible Research and Innovation (RRI) is the basis of several EU projects and represents the EU
commission’s contemporary view of the connection between science and society. The goal of RRI is
to create a shared understanding of the appropriate behaviors of the European Commission,
governments, business, and NGOs, which are central to building the trust and confidence of the public
and other stakeholders in safe and effective systems, processes, and products of innovation (Sutcliffe,
2011).

Von Schomberg (2013) defined RRI as "a transparent, interactive process by which societal actors and
innovators become mutually responsive to each other with a view to the (ethical) acceptability,
sustainability, and societal desirability of the innovation process and its marketable products (in order
to allow a proper embedding of scientific and technological advances in our society)." RRI consists of
six dimensions (Sutcliffe, 2011): 1. Engagement; 2. Gender Equality; 3. Science Education; 4. Open
Access; 5. Ethics; and 6. Governance. Integrating these 6 dimensions is recommended in order to
improve RRI.

In this paper | will describe how our understanding of the RRI construct developed and how it can
implemented in science education when teaching contemporary research at the high-school level
(Blonder et al., 2016). The results that will be presented are based on a three-year EU project,
Irresistible. Ten project partners have used this approach for teaching science through contemporary
research and the integration of RRI.

Theoritical Framework

Integrating contemporary science into school scinece is a new approach for science education
(Blonder 2015; Jones et al. 2013). This approach provides the students with an opportunity to
learn about research development while it is still in the research laboratories (Blonder,
Joselevich & Cohen 2010; Blonder & Sakhnini 2016; Bryan & Giordano 2015). Different
methods can be used to introduce leading-edge scientific developments to school science
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lessons: reading primary literature that is adapted to the students' level (Yarden 2009),
meeting scientists that describe their research, and learning from well-updated teachers who
are familiar with contemporary research (Blonder & Mamlok-Naaman 2016; Kapon, Ganiel,
& Eylon 2009). This approach allows the students to actually observe (1) the development of
modern scientific knowledge; (2) authentic research that is conducted in the research labs
nowadays; (3) who are currently the leading scientists and how they work; and (4) the nature
of contemporary science. Here | will present an example of nanotechnology and its possible
integration into school science.

However, when it comes to integrating contemporary research into school science, there are
many open questions that should receive attention. The first question deals with the scientific
content. Namely, what concepts should be taught. First, we should recognize the development
of teaching modules and activities conducted independently in different research and
educational institutions around the world (e.g., (Blonder & Dinur 2011; Blonder & Sakhnini
2012; Delgado, Stevens, Shin, & Krajcik 2015; Lin & Lin, 2016; Shabani, Massi, Zhai, Seal,
& Cho 2011). Each of these developments by itself does not represent the full field of
nanotechnology. In order to be able to develop a complete program of any field one must
identify the basic concepts of the scientific field. In the field of nanotechnology several
studies have been conducted for this purpose (Blonder & Sakhnini 2016). In 2009 Stevens,
Sutherland, and Krajcik (2009) published a book describing nine big ideas representing the
core scientific concepts underlying the field of nanoscale science and engineering. Later, as
the nature of the nanotechnology field became clearer, additional research was conducted in
order to elucidate the essential concepts of nanotechnology that should be taught in school
science. A research-based process to reach a consensus regarding the essential concepts of
nanoscale science and technology was conducted; it involved researchers in nanotechnology
and science educators (Sakhnini & Blonder 2015, 2016). Eight essential concepts and five
nanotechnological applications were identified in the research, as presented in Tables 1 and 2.

Table 1: Essential concepts of nanoscale science and technology as identified by
(Sakhnini & Blonder 2015)

to the application

Essential concept Definition Sub-concepts
1. Size-dependent In the nanoworld the properties The surface-area-to- .a
properties of materials change as a function volume ratio (SA/V)
of the material's size. This effect Quantum properties .b
\cjlvc;ersldnot exist in the macroscopic Optical properties .c
' Defects .d
2. Innovations and The potential applications and Current and future .a
applications of innovations of nanotechnology applications
nanotechnology Mimicking nature .b
Risks and benefits of .c
nanotechnology
Tailoring nano-materials .d

3. Size and scale

Size is defined as the extent or
amount of an object. Scale is
defined as a comparison of the
size of an object to a reference
object
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4. Characterization Tools for observing, imaging, SPM (Scanning probe .a
methods studying, and manipulating the microscopy)

nanomaterial's size, along with EM (Electron .b
techniques for characterizing microscopy)
nanomaterials Resolution .c
5. Functionality A property that is provided for a
material or for a specific area in
it. This property endows the
material with a specific activity
or endows it with bonding ability.
Functionality transforms
nanoscience into nanotechnology.
6. Classification of Nanomaterials can be categorized Type of nanomaterials .a
nanomaterials according to the following Electrical conductivity .b
charactc_aristics: (see the sub- The origin of the .c
categories) nanomaterial
Dimensionality .d
7. Fabrication A wide variety of options can be Top down vs. Bottomup .a
approaches of used for fabricating approaches for
nanomaterials nanomaterials. For example, fabricating
there are top down vs. bottom up nanomaterials
approaches for fabricating Self-assembly approach .b
nanomaterials as well as a self- for fabricating
assembly fabrication approach. nanomaterials
Self-assembly is the leading
example of a bottom-up
approach: the ability of molecules
to arrange themselves into
ordered structures "on their own"
to satisfy the laws of
thermodynamics
8. The making of Uncovering the mystery of Multidisciplinary science .a
nanotechnology nanotechnology or in other and technology
words, how nanoscience research Teamwork b
is performed and how are Development of .c
innovations transformed into nanotechnology
applications.
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Table 2: The recommended five nanoethnological applications and
their definitions based on (Sakhnini & Blonder 2016)

1. Nanomedicine

Nanomedicine refers to applications of nanotechnology including medical treatment and
diagnosis. There are two kinds of nanomedicine applications: in-vivo and ex-vivo medical
treatment and diagnosis. Ex-vivo refers to using nanosensors outside the living organism and
in-vivo refers to using nanomaterials within a living organism. Diagnosis is made by
monitoring the change in the optical/physical/electrical/chemical signals of the nanomaterials
upon binding to the targeted (disease) site/organ. Medical treatment and drug delivery are
concerned with the use of nanomaterials, such as liposomes and polymer micelles and/or
Nano-electro-mechanical (NEM) systems for drug delivery into specific organs or disease
sites.

2. Nanoelectronics

Nanoelectronics refers to the use of nanotechnology in manufacturing electronic components.
It is concerned with the miniaturization of electronic devices. "Carbon nanotubes or silicon
nanowires can be integrated into electronic devices and/or circuits to regulate the transfer of
electrons from one side of the device to the other (i.e., these nanomaterials can be used as
precise electrical switches or diodes). These devices can then be integrated as the main parts
of super-computers, and might revolutionize computing power.

3. Photovoltaic cells

Photovoltaic cells based on Nanomaterials (such as Titanium oxide nanoparticles) can be
integrated within the components of conventional solar cells (either within the materials
themselves or as separate films) to increase the efficiency of the devices because of their
enormous surface area. Additionally, the integration of nanomaterials into solar cells
increases their sensitivity to the optimal wavelengths of the sun’s light.

4. Nanobots

Nanobots refer to the nanotechnology engineering discipline concerned with designing and
building nanorobots, with devices ranging in size from 0.1 to 10 micrometers and that are
constructed of nanoscale or molecular components.

5. Self-cleaning

Two different kinds of self-cleaning nanotechnology applications are based on different
nanomaterials and different principles: (1) Use of nanomaterials as a self-cleaning agent.
Applying TiO, nanoparticles as thin films on glass, eye glasses, buildings, paintings, cloth,
and other materials induces photocatalytic behavior. In this process the (sun) light induces
oxygen species on the surface of the TiO, nanoparticles or thin films, which, in turn, attack
organic contaminants adsorbed on the surface. In other processes, the same material can be
used as an anti-fog agent. In this way, entities that are coated with this material remain clean
for a long time. (2) The use of super hydrophobic surfaces based on nanoparticles is a good
example of a commercially available nanotechnology product that is widely used today, and
its scientific principles are easy to grasp.

Tables 1 and 2 emphasize the central role of applications in the field of nanotechnology. This
leads us to a second question that requires attention, when contemporary science is integrated
into school science, what is the direction of the connection between science technology and
society. Usually basic science is perceived as the knowledge provider for the development of
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new technology. Nowadays this connection is more complex. It is true that the scientific
ability to create new nano-materials with novel properties led to the development of novel
applications in many fields. However, in nanoscience the development of high-resolution
microscopies such as AFM, STM, and electron microscopies (all represented in the fourth
essential concept, characterization methods, which is presented in Table 1) enabled scientists
to actually view the nano-materials and nanostructures they created in research labs. The
ability to observe these products deepened scientists’ understanding of the particles at the
nano-scale and resulted in increased research work and the development of the nano-science
and nanotechnology field (Blonder et al. 2010).

The relationship between science and society has received much attention when dealing with
contemporary research (Owen, Macnaghten, & Stilgoe 2012). The European commission
emphasizes the importance of responsible research and innovation (RRI) values (Sutcliffe
2011) and several programs were developed and implemented in Europe for science education
programs that integrate RRI into science education. Here | will describe the Irresistible project
with which | was involved together with ten partners from different EU countries. The
Irresistible project focused on the design of science education activities that foster the
involvement of students and the public in the process of responsible research and innovation
(Blonder, Zemler, & Rosenfeld 2016). The Irresistible project introduced to science lessons
contemporary research, together with possible ethical dilemmas and environmental
influences, which are discussed in class (Apotheker et al. 2016). In the Irresistible activities,
both formal and informal learning environments play an important role. The project raises
awareness about RRI in two ways:

1. Increasing content knowledge about research by bringing topics of cutting-edge
research into the program.

2. Fostering a discussion among the students regarding RRI issues about the topics that
are introduced.

Table 3 presents the 6 RRI dimensions and their definitions, as was perceived in the
Irresistible project.

Table 3. The 6 dimensions of RRI used in the Irresistible project

1. Engagement

The first key to RRI is the engagement of all societal actors — researchers, industry,
policymakers, and civil society — and their joint participation in the research and
innovation process, in accordance with the value of inclusiveness, as reflected in the
Charter of Fundamental Rights of the European Union. To establish a sound
framework for excellence in research and innovation, the societal challenges should
be framed on the basis of widely representative social, economic, and ethical
concerns as well as common principles. Moreover, mutual learning and agreed upon
practices are needed to develop joint solutions to societal problems and opportunities,
and to pre-empt possible public value failures of future innovation.

26



© MANEAAHNIO ZYNEAPIO
AIAAKTIKHZ TON OYZIKQN ENIZTHMQN KAI , ;
NEQN TEXNOAOTIQN ZTHN EKMAIAEYZH KEVTpIKEﬁQ Opl}\lig

2. Gender Equality

Engagement means that all actors — including women and men — are on board. The
under-representation of women must be addressed. Research institutions, in
particular, their human resources management, need to be modernized. The gender
dimension must be integrated into research and innovation content.

3. Science Education

Europe must not only increase its number of researchers—it also needs to enhance
the current education process to better equip future researchers and other societal
actors with the requisite knowledge and tools to fully participate and take
responsibility in the research and innovation process. There is an urgent need to boost
the interest of children and youth in math, science, and technology, so they can
become the researchers of tomorrow, and contribute to a science-literate society.
Creative thinking calls for science education as a means of making change happen.

4. Open Access

Research and innovation must be both transparent and accessible. This means giving
free online access to the results of publicly funded research (publications and data).
This will boost innovation and further increase the use of scientific results by all
societal actors.

5. Ethics

European society is based on shared values. In order to adequately respond to societal
challenges, research and innovation must respect the fundamental rights of
individuals and maintain the highest ethical standards. Beyond the mandatory legal
aspects, this ensures increased societal relevance and the acceptability of the research
and innovation outcomes. Ethics should not be perceived as a constraint to research
and innovation, but rather, as a way of ensuring high-quality results.

6. Governance

Policymakers also have a responsibility to prevent harmful or unethical developments
in research and innovation. Through this key dimension, we will develop harmonious
models for Responsible Research and Innovation that integrate public engagement,
gender equality, science education, open access, and ethics.

Thirteen different modules dealing with a variety of cutting-edge science topics were
developed by the Irresistible partners. Each partner chose a research topic currently being
investigated at their university and cooperated with the researcher to obtain contemporary
scientific information. The Irresistible modules created a different way of perceiving the
connections between science and society and succeeded in activating chemistry teachers and
students to be more aware of possible problems that can influence them as responsible
scientifically literate citizens (Blonder et al. 2016). Most of the six RRI dimensions are at
least mentioned in the existing SSI literature. However, the integration of them together into a
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common guiding framework could provide an operative educational tool that is not difficult
for teachers to adopt and for students to understand. We therefore believe that using the RRI
dimensions as six critical lenses can advance the field of SSI.

I would like to conclude with the following quote from one of the Israeli teachers:
“The 6 RRI dimensions are not just good for researchers.
They are good for all of us. They build a person’s character
because they are also good principles that help you think
deeply and help you better manage your life.””’
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OEMATA EPEYNAZ AIXMHZ ZTHN EKIAIAEYZH
ME EM®AZH 2TH NANOTEXNOAOTIA

Opyavortéc: Avva Entprov’, Anuitpnc Ztaépovz

TITAE, [Mavemotuo Avtikng Makedoviog
’[ITAE, [Hovemomuo Kprng

2ol Kpvoralio Xalkio

[ITAE, E6viko ka1 Kamodiotpioxo IMavemotipio Adnvov

To mapdv cupmodcio apopd ot depedivion g dtompaypdtevons Pacikdv Bepdtov Epguvag
ayug ot owackoiio tov euokdv Emotnuov omv A/Ouia ko B/Buo Exmaidevon).
Emwevipavel wiaitepa og Bépota Navoteyvoloylag aAld emexteiveTon Katd mepinTmon Kot
oe GAAa Bépota mov Ppiokovion otnv ayun ™S €pevvag, Ommwg MikpomAaoTikd Kot o
Mntpikdc Onroopdc. Kowdg tomog avtdv tov mpoceyyicemv glvat vo yvopicovv ot podntég
TNV EMOTHUN «EV TO® YEVVAGOHI) Kol Vo ONovpycouy éva TAOIGLo Yo TV Tpodinomn g
EVEPYOV GUUUETOYNG T®V padnTodv ot dadwkasio g Yrevbuvng Epsvvag kot Katvotopiog
(YEK, Responsible Research and Innovation, RRI). H YEK avtutpoconedel o chyypovn
dmoyn G S1eVVIEST|G LETAED EMOGTNUNG Kot KOW®ViaG KaBDS £xel ¢ 6TOYO TN dnovpyio
LG KOWNG avTiANyNGg Yoo T0 TOl0g TPEMEL va. €lval 0 POAOS SOPOP®V EUTAEKOUEVOV
TapayOovVTOV (EMOTNUOVOV, TOMTOV, TOMTIKOV K.0.) OTIS SdKAGIEg TG £pEVVaS Kol TNG
kawvotopiog. H cupuPoAn tov epeuvntikddv KEVIPOV ¢ YMOPOL TOV OVATTUGCETOL 1 EPELVA
ayug Oempeitor emopévog KopPknig onpaciog yw TNV TANPESTEPT KOTOVONON TMOV
emotnuovikav e€eAifewv, Otav Béuata €pguvag aryung OOmPAYUATEDOVTAL GE GYOMKO
eminedo.

O1 epyacieg mov Bo TOPOLGLOUGTOVV GTO GUUTOCLO KOAVTTOVV EXOUEVOS OLUPOPETIKEG TTVYES
™G EQAPUOYNG £PELVOC oyUNg otV ekmaidevon. H mpdtn mopovsioon "Emortnuovikés
elelieis arov touéo g Navoteyvoloyiag kol 1 TPOOTTIKY THS GUUPOANG TV EPEDVHTIKAOV
KEvipwv oty owoktikyy twv Povowkov Emotquov”  dwmpoaypotedetor 10 pOAO  T®V
EPELVNTIKOV KEVTIP®V 6TV TPofoln tov eEeAdilemv ot épevva ¢ Navoteyvoroyiag 6to
gVpL KOO Kot Wiaitepa oe pantéc. H devtepn mapovciaon "Adpdaoeis yvaopiuiog nodnrov ue
) Novoteyvoloyia gro E.KE.D.E. «Anquokpitocy” meprypaeel cUYKEKPEVEG OPACELS Yl
pnafntég mov vAomomOnKav Katd 1o oxoAkd £tog 2015-2016 oto Ivetitovto Navoemotnung
kot Navoteyvoroyiog tov E.K.E.®.E. "AHMOKPITOX". H 1pitn mapovciaon "Epapuoyn
Avaxtikng Mobnoioxng AxolovBios oto mepieyouevo ts Navoemotiuns-Novoteyvoioyiog:
aiodoynon s pabnons Illpwtofabuiwv Exkraidevtik@v” €MKEVIPOVEL OTN EPOPLOYN
Bacwmv 10edv g Noavoteyvoroyiog oty Ipwtofaduia Exnaidcvon amd ekmoidevtikong
Kot a&odoynon g pndonong tovg. H tétaptn mapovoioon "Avartoén Aidoxtixng Evotnrag
Novoteyvoloyiog péoo oto mhaioio pog Kovornrag MabOnons” mopovctalel tnv avamtuén Kot
alohdynon o evotmrog vovoteyvoAoyiog yioo Anpotikd, Ivpvdacio kot Avkelo ond ev
evepyelol EKTOOEVTIKOVG O ouvepyasio pe epeguvntéc oto medio ¢ Noavoteyvoroyiog,
gpevvnTég G Adaktikng Puoikmv Emotudv Kot £101ko0g 6TV EMKOVOVIO TG ETIGTAHUNG.
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Téhog, n méumtm mapovcioon "Ekxmoiocvon Ekmoidevtik@v oty epapuoyn Ool0oKTIKmY
EVOTHTMV QVTIKEIUEVWY  GOYYPOVIS EPEVLVOS UE Olaotdoels s YmevBvvyg Epevvag kai
Kowvorouiog" agopd ommv epapuoyn Oepdtov €pevvag ayung (NavoteyvoAoyia, To
TPOPANUO TOV HIKPOTAACTIKOV GTOVG OKENVOVS, UNTPKOG OnAacudc) omd ev evepyeia
EKTOOEVTIKOVS OA®V TV Babuidwv 6T TAEEL TOVG LE TNV VITOCTHPIEN LEVIOPMV.
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Topmooia

EMIZTHMONIKEZ EZEAIZEIZ 2TON TOMEA THZ
NANOTEXNOAOI'IAZ KAI H MPOOMNTIKH THZ ZYMBOAHZ
TQN EPEYNHTIKQN KENTPQN 2TH AIAAKTIKH
TQN OYZIKQN ENIZTHMQN

lwavvne Kopatdoiog, Baoileioc Kwvoravrovong, lwavvne Aalapov,
Meponrn Zavomoviov, Xpnarog Tparoins, Kaiiorn Tpoyidov

Ivotitovto Navoemotrung kot Navoteyvoroyiog — EKEDE “Anudxpiroc”

Hepiinyn

Ymv 7mapovod epyacio mopovclalovial Ol EMOTNUOVIKEG dpactnplotnteg Tov  Ivetitovtov
Navoemiotiung kar Navoteyvoroyiog (INN) tov EKEDE «Anuokpitog», kabdg kot 1 umeipio tov
EPELVNTOV WéCH Oamd OPYOVOUEVES OpPAcElS TPOPOAC TOV EMCTNUOVIKOV OTOTEAECUATOV Kot
EVNUEPMGNG TOL KOWOU (EKTOLOEVTIKEG OPACELG GE UETATTUYIOKOVS POITNTEG, EMCKEWYELS OYOAEI@V,
TOPOYOYN EKTAOEVTIKOV VAKOV). Emiong, cvl{ntdviol 10 cCUUTEPAGHATO TOL TPOEKLYOAV OO TNV
Hpepida pe titho «Navotegyvoroyio kot Exmaidevon», po covavinom emomnuoveov  omd
OLOPOPETIKOVG AKOONUOTKOVG TOUEIS Kol EMOTNUOVIKG Tedia Pe okomd v opdn Kol omodoTIKN
TPoPoAn, emkowmvia Kol Sidyvon TV EMTEVYUATOV NG NovoTe)voAOYioG HECH EKTOIOEVLTIKMV
TPOYPOUUATOV KOl JpACTNPOTATOV. XTOX0G 1TNG mapovoos epyaciag givar m mpomOnom g
ocuvepyaciog tov INN pe ekmadevtikods Qopelg yioo TV TEPATEP® OEI0TOINGT TNG LILAPYOVOUG
eumelpiog otnv TPoPoin TV dPUCTNPIOTHTOV Kol ETITEVYUATOV TOV, GE EKTOIOEVTIKEG OPAUCELS LE
OVTIKEIUEVO TNV VAVOTEYVOAOYiO.

Abstract

This paper presents the scientific advances in nanotechnology, through the research achievements and
activities of the Institute of Nanoscience and Nanotechnology (INN), NCSR "Demokritos". It also
presents the researchers’ experience through organized activities of promoting scientific results and
public information (educational activities for graduate students, school visits, and production of
educational material). Moreover, we discuss the conclusions of the "Nanotechnology and
Education"Conference held at NCSR "Demokritos", a meeting of scientists from different academic
fields and disciplines aiming at the efficient projection, communication and diffusion of
nanotechnology achievements through training programs and other educational activities. The overall
aim of this paper is to promote the collaboration between INN, educational and training institutes or
partners, through the dissemination and promotion of the research achievements in the field of
nanotechnology.

1. Ewayoy: To EOviké Kévrpo Epgvvag ®Puoikav Emotyuov «Anpékprroc»

To EK.E.®.E. «A» éel og xOplo 6100 TV OpacTnplotHTedV ToL TN deCaymyr] vynAov
emmEdOV BewpnTiKng Kot eappoopévng épevvac. Tavtoypova, ot Exmtadevtikéc dpaotnplo-
TNTES AOTEAOVV Evav TOPAAANA0 6TOY0 Tov Kévipov, amd v 10pvuon Tov péypt kot onpepa.
Ytov topéa g Exmaidevong, Backn mpotepardtnta tov E.K.E.®.E. «A» givar n dnpovpyia
VYNANG oTdOUNG EKTAUOEVTIKOV OPACEWYV GE EMMEDD HUETOMTUYIKMV GTOVONDV, ETOYYEALLOL-
TIKNG KOTAPTIONG, EVNUEPWOONG KOl GLVEXILOUEVIG KOTAPTIONG, Ol Omoieg amevBuvoviol o€
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TPOTTLYLOKOVE KO UETOMTUYLOKOVG QOITNTES, nabntéc, egedikevpuéves opdioeg aAL Kol GTO
€VPL KOWVO.

Ot exmandevTikég opaocelg tov E.K.E.®D.E. «A» Bacilovrol katd khpro Adyo otov eBelovtionod
Kol 6TV TPoOupic Tov aVOPOTIVOL SLVAUIKOD TOL VO S10OMGEL TO ETICTNUOVIKG EMLTEVYLOTOL
TOV EPELVNTIKOV gpyactnpiov mov amaptilovv ta Ivetitovta tov Kévipov, 6e onuaviikoig
TOUEIG TOV PLUGIKOV EMGTNUAOV, OALYL KOl GTNV E01KY KOl GE TOAAEG TEPUTTMOCELS LLOVOOIKT|
€PYOOTNPLOKY VTOdOoU | Tov.Xtar 52 ypoévia Aettovpyiag tov, 10 EK.ED.E. «A» €yet
vrootpi&el 6Tov Topéa NG EKTOUdEVONG:

« mavo omd 1500 ddaktopikég draTpiPéc,

« 500 dpdioelg petekmaidenong KaONYNTOV HEGNC EKTOLdELONG,

« 230 mpoypappoata Katdptiong amogoitwv TEI kot texvik®dv yoAdvee TevoAoYieS oy,
« 2500 dwré€elg oe pabntéc Avkeiov,

Eniong, E.K.E.®.E. «A» déxetan, HEG® SL0POPETIKAOV KONADCE®VY, Thvm amd 5000 emokénteg
£TNCIOG Y100 EVIUEPMOT) KOl EEVAYNOT GTO YDPO KL TIG EPYACTNPLOKES EYKATAGTAGELS TOV.

2. To Ivetitovto Navoemotnung & Navoteyvoroyiag

O porog tov Ivotitovtov Navoemomung kot Navoteyvoroyiog (INN) oty eknaidevon, oe
€OVIKO Kol evpOTaiKd emimedo, glvar WOUTEPA ONUAVTIKOG, APEVOS AGY® TNG TOLOTNTOG TOV
EPEVVNTIKOV ATOTEAECUATMV KOl APETEPOL, AOY® TNG LOVASIKOTNTAG TG TEXVOYVMGING, TOV
VTOOOUMV Kot TOL €E0TAMGHOU TTov dtafétel. v TpootdBeia evioyLOoNG TNG GLVEPYELNS TV
EPELVNTIKOV KOl TOV EKTAOELTIKOV dpdoemv, ¢ mpobmodBeon yio T cvveyn moapaywyn
VYNANG TOWOTNTOG EPELVNTIKOV £PYOV Kol TN OlYLOMN TNG EMGTNUOVIKNG YVOONG, 1010iTEPN
gupaon olvetol ot eKTAOELTIKEG OpAcelS Tov Ivotitodtov mov agopovv TGO TOVG
TPOTTLYLOKOVG OGO KOl TOVG LETOTTVYLOKOVS POITNTEG TV GYOAMV BETIKNG Kot TEXVOAOYIKNG
katevBovvong. Ot Opdoelg vAomowbviar G€ ovvepyosion pHe 1OpvUATH  TPLTOPAadpog
eknaidevong omv EALGSa kot 6T0 eEmTEPIKO KO ApopovV KaTd KOPLo AGY0 GtV eKndvNoN:

*  TMPOKTIKNG AGKNONG

s TTUYOKNG EPYOCIOG

s LETAMTLYIOKOL OMADUATOG e€101KELONG Kot
*  JOKTOPIKNG STPIPNS

Tavtdypova, m emrpomn ekmaidevong tov INN dopyavovelr o€ ToKTd SlooThHOTH
EMOTNUOVIKES SOAEEEIS e GTOYO TNV EVNUEPMOOT] TOV EPELVITMOV KOl TOV UETOTTUYLKDV
QOUTNTAOV YO TIC TPEYOVOEG EPELVNTIKEG OPACTNPLOTNTEG KO EMOTNUOVIKEG e&eMEelg, TNV
TPOOOO TMV POUTNTOV Kol TNV TOPEIN TOV EPELVNTIKOV cuvepyastmv. Emniong, Aaupdvovv
YDOPA OPYAVOUEVES OPAGELS TPOPOANG TOV EMGTNUOVIKDOV OTMOTEAEGUATOV KOl EVIUEPMONG
oV KooV (0mw¢ m.x. M Bpadid tov Epguvntn), ekmadevticéc dpdoelg mov amevbivovion oe
LETOTTTUYOKOVG  QOITNTEG (OPYOVOUEVO  HETOTTUYIOKA Kol OOOKTOPIKO TPOYPALLOTA),
EMOKEYELS oYoAeimV OA®V TV Babuidwv kol v Eevdynon tovg oto Kévrpo, aAdd kot
ovpperoyn epevvntav tov INN oe gpevvnTika mpoypdupata g Evponaikng ‘Evoong pe
oTOYO TNV TAPAYMYN EKTOUOEVTIKOD VAIKOV. OMANTEC elvan o1 pgLVNTEC Kot 01 S1O0KTOPIKOT
eorttéc Tov INN, kabmg Kol EMGTNUOVIKOL GUVEPYATEG TV EPELVNTIKAOV OUAO®V Ad TNV
EALGSa kot To eETepiio.

Ot kup1otepeg eEeli&elg oTov TOUEN TNG VAVOTEXVOLOYIOG, OTMG OVTEG OTOTLMVOVTOL GTIC
dpacTNPLOTNTEG Kot 6T, emtedypato tov epyactnpiov tov INN (Ivetitovto Navoemotiung
kot Navotgyvoroyiag, 2017), mov Ba uropovcav - katdmy eneEepyociog - vo, amoTeEAECoVV
OVTIKEIILEVO EKTTOOEVTIKAOV OPAGEWV TOPOVGIALOVTOL GUVOTTIKA TOPUKAT®:
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o Xyedloon péom pebddmv BempnTikng ynueiag kot cHvOeon vVAVOSOUATIOIOV MG POPEIS
(QOPUOKEVTIKMY OLGLOV YLOL TNV CTOXELUEVN OMOTEAECUOTIKY Oepomeion acOevelmv kol v
O€0UEVOT) TOEIKMV YNUIKOV EVOGEDV.

«  Noavobkd pe epopproyEC 6TV avanTtuén KPoVTIK®OY VITOAOYICTMV.

« Xpnon peBOd®V OTATICTIKNAG UNYXOVIKNAG OTNV OlEPELYNCT NG OOMIKNG Kol QUVOLKTG
TOAVTTAOKOTNTOG VAVODMK®OV LE EQOUPUOYES OTNV WTPIKY, PLOTANPOPOPIKN Kot TEXVOAOYin
VOVO-TTOPOIDV DAIK®DV.

« Emiexktikn em@OVEONKY TPOTOMOINGN VOVOCOUATIOIMV Kol  OYEOICUOS  OVOPYOV®V
VOVOSLOIGTIOPADV Y10 TV EVIGYLON TNG OOUNG TOV TOPOIMY VAIKOV.

« Topaywyn Oeppopovotikov Boaeav Beppuodv ypopdtov, pEco eleyyopevns otoifaéng
VOVOGOUOTIOIMV Kot ONUIovpYiog EMTEIWV EMAEKTIKNG OVAKAMLONG.

«  OOTO-eMaYOUEVES dlEPYOTIES VOVOTEXVOAOYIOG IE GTOYO TN LETATPOTI TNG

NAMOKNG EVEPYELNG GE NAEKTPIKY], TNV TPOCTAGio ToV TEPPAAAOVTOG Kot Tng vyeiog: HAtokég
KOYEADES (evancOnTomompévev NUOYOYdV, KBOVIIKOV TEAEUDV Kol TEPOPCKITAOV), avanTuén
VOVOOOUNUEVOV  OMOTOKATOAVTAOV Y10 OVTIIPPLTOVTIKEG — TEYVOAOYlES  a€pog/vddtmv,
QOTOETAYOUEVT] VIEPLOPOPIMKOTNTA, KATACTPOPT] KOPKIVIKOV KLTTAPWV, omodnkevon Kot
petatpomnn CO2.

«  Blopuuntikr obvheon kot avamtuén vppdikdv opyovikady / avopyovmy VEVOSOUOTISImV Kot
VOVOGUVOETWV VAMK®OV Yo Plopmyovikég e@apuoyEg (avTiBaktnplokoinapdyoves,
QVTIPPLTOVTIKA EMLYPIGHTA OUAACTIOV CKOPADV).

*  AvAmTuén SOUIKAOV Ko AEITOVPYIKDV VOVO-KOL LIKPO-O0UNUEVOV DAK®V Y10l TV TPOGTAGIN
T0L TTEPPAALOVTOG (VEOL KoTaATeG Yo Enpd avopdpewon CH4 kot o&gidwon CO kot cbding)
KO Y10, TV TPOGTACI OL0GTK®V GKAP®V o€ axpaio Oepuikd nepiaiiovra.

«  Avantoén pepfpavav Kot VovoropoddV VAIK®V Y10 S ®MPICHOVG Kot amodKkevor| aepiov
KOl KOTAAVOT).

¢ X0OvOeon HOyVNTIKOV VOVOSOUATIOIOV Yo Bepamevtikons, doyveoTIKoOS GKOmovS Kot
EVEPYELOKESG EQOPLOYEC.

«  X0vbeon Kot TPOTOTOiNGt vavooowAnvndimv avBpaka, ypapeviov kot docdidotatmy (2 D)
VAKOV Y10, EVEPYELOKES EQAPUOYES.

« Avamoén povodidotatomv (1D) ko diedidctatov (2D) emtokatorvtdv yo ofegidmon
VYPOV KOL OEPLOV POTTOV.

«  Hlektpovikég datdtelg (tpaviiotops, d1aTdEelg NAEKTPOVIKNIG LVAUNG, TaONTIKES dlaTdEelc
RF (kxvpatoomyoi, kepaieg, piktpa), pwtofoArtaikég 010TdEELS, SUTAEEIS POTOEKTOUTIG.

«  AwOnmpeg (Beppikol, ynuucot, pnyovikot), BeponAeKTpikés SOTAEELS, SLOTAEELS GLALOYIG
EVEPYELOG, LIKPOPEVCTOUNYAVIKES O10TAEELS, ProoiadnThpeg.

«  ZvoTiuoTo LETPNONG PONS, GVGTACNG aePimV, BlocvoThiaTa, OEpUonAeKTPIKEG YEVWITPLES,
NAoKG.

3. Xvopmepdoporta: Apacels Tpofoiig Ko EKTaidcvong

Ot gpevvnrikég dpaotnprotreg Ko ta emtevypota tov INN tpofdiiovrtal, péco emAeyHEVOV
OwAéEewv, oto Bepwvd oyolelo mov opyovovetor KabBe ypovo amd oto EKE®DE
“AHMOKPITOZX”, pe otoéyo tv evnuépmon Kupiog tomv truyodymv i teketdgottov AEI/TEL
v TS TELevTaieg eEeMEelg g €pevvag, T0co oto INN dco Kot og debvég eminedo. EmmAéov,
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TO EMTEVYUATO TOV EPELVNTAOV OAAL KOl OPKETEG amd TIS POCIKEC 0pyEC OV OEmoOVY N
Asrtovpyios.  YVOOTOV KOU  TPOCOIADV  TEXVOAOYIKAOV  EQUPUOY®V  Topovotdlovior e
EKAITKEVUEVO TPOTO GTO VPV KOO, OTIC ETHOIEG EKONAMOELS Yia TN «Bpadid tov Epevvnmiy.
H ovocwpevpévn miéov gumeipic tov INN/ EKEDE «A» o6& ekmondevtikd mpoypappoto/
TEWPAATO Y10 TOOLA, 1) CUUUETOYN O TPOYPAULOTO SNUIOVPYING EKTUOEVLTIKOD VAIKOV Yiol
HoONTEG, POITNTEG KOl EKTOIOEVLTIKOVG 1) GUUUETOYN O OPAGELS OlYLONG YVAOCTG GTO VPV
KOwo (T.y. Ppadid epguvnty) dNUIoVPYOLV TALOV TIG GLVONKEG Yo TNV cuvepyacio Tov INN
HE TO EKTOUOEVTIKG 1WOPVUOTO KOl TUNHOTO TOL £XOVV MG OVTIKEIUEVO TN O00KTIKY T®V
(QLOIKAOV EMOTNUOV, LE GTOYXO TN INUIOVPYIN KOWDV OPACEDV EKTOIOEVONG KOl TOPUYWYNG
eKTadEVTIKOD  LAMKOD Yo tovg Kadnyntég g mpwtoPdbuiag kot  dgvtepofadiuog
ekmaidevong oA Kot Tovg podnTéc.

Ye ovtn TNV KOTEVOLVON OCLVTEIVOLV KOl TOL CUUTEPACUATO 7OV TPOEKLYOV oo TN
dropydvmon g nuepidag «Navoteyvoroyia kot Exmaidcvon», mov dtopydvmace 10 kalokaipt
tov 2016 n Emutpomn Exnaidevong koar Katdptiong tov INN. H nuepida dopyavodnke e
kivntpo 10 evdeépov TV gpeuvntdv tov INN yio v opbn Kot amodotiky] TpoPoin,
emKowmvio Kot ddyvon TV emTELYHATOV TG Navoteyvoloylag HECH EKTOLOEVLTIKMV
TPOYPOUUATOV KOl AAAOV EKTOSEVTIKOV dpactnplotitev. Evpitepog otdyog g Huepidag
NTOV 1] GLVAVINGCT EMOTNUOVOV OO SUPOPETIKOVS OKAONUATKOVS TOUELS KOl EMGTNHOVIKE
nedla, M avanTuén UG KOwng YAMOoOS ETKOVOVIOG Kol €V ouveyeia, 1 dlepedvnon Tov
TPOTOV GLVEPYAGIAG TOVGS, Yl TN dnpovpyio:

*  EKTOOEVTIKAOV OPACEDV YOP® amd TIS OpacTNPLOTNTES Kol To emtevypota tov INN o
vovoTeyvoroyia

¢ GUYYPOVOL ETOMTIKOV KOl EKTAOEVTIKOD VAIKOV, KaOdg Kot

*  OCULVEPYUSUDV Y10 TNV EVNUEPMOOT] KOl KATAPTIOT TOV KoBnynt®dv g A/Ouiag kot B/Buog
ekmaidevong, mov B VTooTNPIfoVV FVVALIKEA TO EKTOOEVLTIKO TPOYPOALLLL TWV GYOAEI®MV.

21 ocv{non mov €kAelce TNV ekdNAmoT TpofANONKE M 10€a TS GLGTNUOTIKIG GVUUETOXNS
Kot oupPoAng tov INN o€ ekmTadevTIKEG OPAGELS TOV ALPOPOVV GTI VOVOTEYVOLOYid, OTWG:

«  Exmodeutikd mpoypaupoto yio To GYoAEI0 S10pOPOTONUEVE OVAAOYQ LE TNV NALKIO TV
TOLOLDV.

«  Epyaompia vavoteyvoroyiag yio eKmadgvuTikovg

¢ 2UVOl0pYAVOOT| LETATTUYLOK®V TPOYPUUUATOV 1| EKTOOEVTIK®OV KOKA®V, GE GLVEPYUGIN
pe Exnmadevtikd Tunuoata [Havemotnpiov.

*  XUUUETOYN OE KOWA EVPOTUIKA TPOYPALLOTOL.

o Xguvdplo  EMUOPO®MONG  ONUOCIOYPAP®OV TOL  OPUCTNPLOTOIOVVIOL GTO YMPO TNG
EMIGTNHOVIKNG ONUOGIOYPOPiag

211c mapandve dpactnpiotreg o INN Oa pmopoldce vo GUVEICPEPEL CLUTANPOUATIKA CTIG
dpdoeic twv Exnadevtikdv Idpopdtov g yodpag, pe Pacikd onueio exkivnong 1o vyniad
EMIMEDD TOV TOPAYOUEVOV EPELVNTIKOV, TNV TOALOACTOTN OPOCTNPOTNTO TOV KOl TO
LOVOOTKA Y10l TOL EAANVIKEG OEGOUEVA YOPAKTNPIOTIKA TOV, OTTMG:

« ZOYYpOVO KOl GE OPKETEG TMEPUITMGELS HOVOOIKO TEYVOLOYIKO eEomMopnd EBvuing
euPérerag.

*  ApIoTO EKTOOEVUEVO KO VYNANG ETICTNUOVIKNG 6TAOUNG TPOCOTIKO.

4. Biphoypagia

Ivetitouto Noavoemotiung kot Novoteyvoloyiag (2017):
https://inn. demokritos.gr/en/programs/
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Topmooia

APAZEIZ TNQPIMIAZ MAOGHTQN ME TH NANOTEXNOAOI'IA
2TO EKE®E “AHMOKPITOZ”

Anunzprog Bedeorartns, Evdyyedog AAumovng, Mapio-Elévy Bloyomodlov,
Teawpyrog Homaonuntpomoviog, loavvyg Acovtng, Bioiétra Iovvéra,
Xopng F'sawpyiov, Mapia Bepovty, Kovetovtivog Iovvoxomoviog

Ivetitovto Navoemotiung kot Navoteyvoroyiag, EGvikod Kévipo Epgvvag
dvowkav Emomuov ‘Anuoxprrog’

Iepiinyn

2V mopovca epyacio Topovstdalovtal ot vAomombeiceg Kotd t0 oyoAko étog 2015-2016 dpdoeig
yvopiog pobntov pe m Navotegyvoroyio 6to Ivetitovto Navoemotiung kot Navoteyvoroyiag Tov
EKE®E "Anuokpirog". Xe avtég emyeipnOnke apyucd po e€otkeimon tov padntov pe tnv £vvola Tov
pey€0ovug Kot TG oNUAGING TOV 6TV TeYVoAoYia, péca amd Pudpata g kabnuepwottoag. Kotomw
emdekvoovtal ekBEpOTO vovoTeEXvoloylag Kol To €PYaoTiPlo. OOV KOTOOKELALoVTOL OUTEG Ol
teyvoroyiec ayyunc. EmmpocOeta, d60nke otovg poONTEC eKTOUdEVLTIKO VAIKO OYETIKO HE TO
TPONYUEVE, VAIKGA. ZOUTEPOCUOATIKA, emyepninke pio TOAOTAELPY, EMOTNUOVIKA 0pbn, oA
TAVTOYPOVA ATAOVGTELUEVT] YVOPLUIL TOV HaBNTOV L TN vavoTE)VOAOYia, OOTE va evilopepHovv Kot
va. dpacTnploToinfovy yup® 0o TO UVTIKEIEVO.

Abstract

In this paper, the students’ acquaintance with nanotechnology actions of the Institute of Nanoscience
and Nanotechnology of National Centre for Scientific Research are presented. Through everyday
objects, students are shown that (nano) size plays a crucial role in the observed behavior of the object
and presented with the diverse applications of Nanotechnology through the Institute’s exhibits. In
addition to visits, educational material on advanced materials was provided to the students.
Consequently, a multi-sided, scientifically correct, but simplified presentation of nanotechnology was
given in order to promote interest on the field.

1. Ewayoy

Q¢ Navotegyvoloyio opileTor 1 EMGTAUN, 1| UNXOVIKY Kol 1 TEXVOAOYiO, GTNV VOVOKAipoKa,
dnAadn oty Khipaxo dtaotdoemv omd 1 éwg 100nm (National Nanotechnology Initiative).
Amd tov opiopd, yivetar Gpeso KATOVONTH 1) EDPVLTNTO KL 1) SIETIGTNUOVIKOTNTO TOV TEGIOV
— 1 Navotgyvoroyia a&lonotel kat cvvovalel yvoon amo ) Gvown (Buot 1993, Sysoev et al.
2009), ™ Xnpeia (Toma & Araki 2009), v Emomun Yiwkov (Bjornmalm et al. 2016, de
Miranda 2012), tv H)extpovikn (Hester et al. 2015, Yeh 2013) kot tv Emotmun
Ynoloyiwotov (Neto 2014), aild axoun kot ) Bioloyio (Ahmad et al. 2017, Perret et al.
2016) kou v lotpikny (Bertrand et al. 2014, Wong et al. 2013) yioa v mopoaywyn véwv
EUTOPIKAOV TPOTOVTMV KOl YEVIKOTEPO TNV TEPUTEP® PeATimon TG modtnTa TG AvOpOTIVNG
Comc (Fonseca et al. 2014, Wyser et al. 2016). To cuykekpluéva YOPAKTNPLOTIKA OU®G,
AmOTEAOVY 0’ €0VTO TPOKANGELG YloL TNV gpevvnTikn dladikacio. Onwg dniwoe o Paul
McEuen (Brown 2015), n Navoteyvoloyio ‘Byaletl amd ta vepd TOVG TOVG EPELVVNTEG OAMV
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TOV YVOOTIKOV ovTiKEWEVmy. Eivar moAd pkpn yuu toug Puoikovg Xtepedg Katdotaong,
TOAD PEYAAN Y10 TOLG XNUIKOVG KOl TOAD SIEMIGTNLOVIKY Yo TOLG BloAdyovg’. Middvtog yio
1 OEMGTNUOVIKOTNTA, OV Kol EMBOUNT 6T SOYYPpOoVT EPELVA, £XEL PEPEL TOMEG OVGKOAIES
KOTO TNV VAOTOINGT TNG GTOVG EMGTILOVEG, OO TNV EVPECT] TOV KOTAAANAOL TPOCHOTIKOD,
LEYPL aKouN Ko To ot gival 1 ‘cmotr’ oporoyia (Pellmar and Eisenberg 2000).

Ta 0 yapoknplotikd (evpHTNTa, SIEMGTNUOVIKOTNTO) GE GLUVOLOCUO HE TNV KAIpOKO
peyébovg pe v omoio acyoreitanr 1 Navoteyvoroyia avédvovv kot 10 Pabud dvokoAiog
oXEO10GLOD OTOLOCONTIOTE GYETIKNG EKMOOELTIKNG Otadikacioc. Kat’ apyds, ot poabntég
puéxpt ko to mEpag g AgvtepoPaduioc ekmaidgvong oev Exovv ddaybel TOALEC amd TIg
YVOGES TOV PacIKOV YVOOTIKOV avtikelévov (dvokr, Xnueio, Bloloyia) ot omoieg
Bewpovvtar mpoamartovpeveg oto medio g Navoteyvoloyiag. AKOUN ONUOVTIKOTEPD, OEV
&xouv pdbet voo cuvoLalovy TIG YEVIKEG YVAGELS OV AapUPAvovy omd To. GYETIKA SO0KTIKA
aVTIKEIIEVO, TOGO UAALOV VO TO KAVOLV 0VTO Y10 TO UIKPOKOGHO Y10 TOV OTOi0 GTEPOVVTOL
TPOCOTIKMOV EUTEIPIOV KOl (PLGLOAOYIKO OVGKOAEDOVTAL VO, KOTOVONGOLV OKOUN Kol TO
uéyebog tov (Ghattas and Carver 2015, Jones et al. 2013).

Ot mapomdve dvokorieg EANEONGAV VTOYN KOTA TO GYEIOCUO TOV EKTULOELTIKMOV dPAcE®MV
yvopyiog pe ™ Navoteyvoloyia tov Ivetitovtov Navoesmotiung kot Novoteyvoroyiog
(INN) tov EKE®DE ‘Anudkprtoc’. 1o mAaiclo Tov SpAcemy GYeSAGTNKE [0 ELGOYWYIKN
olAia, 1 omoia cuvdvhleTan pe mapovsiacn Tov epyactnpiov Tov kabapov ydpov tov INN,
oAAG Ko mpoidviemv g NavoteyvoAoyiag mov &xovv avamtvyfel oto Ivotitovro. T to
YEVIKOTEPO EKTOLOEVTIKO TANIGLO TV dPACE®V, a&OTOMONKAV Ol TPOTAGELS KoL 1] EUTEPIN
a6 1o mpoypoupa STIMULATE ("Stimulate: Stimualting public attitude towards advanced
materials” - http://www.materialsfuture.eu). H ypoviky mepiodog mov a@opodV ot
TaPOVCLLOUEVEG OPACELS apopd TO GYOAKO £tog 2015-2016 kot mo cvyKekpéva v
nepiodo lavovapiov-Anpiiiov 2016 ko amoterel v mAOTIKY] @dorm Aettovpylag TV
CLYKEKPIUEVOV dPACEMV.

2. MegBodoroyia

H opdda efwotpépelag tov INN eivar pio opddo €0elovidv epevvntdV HE OCYETIKN
gpeLVNTIKY eumepio (>5 €T@V Yo T0 TEPIGGOTEPO UEAN TNG OLADOG), OAAG KO EKTOLOEVTIKT
eunepia(av kot oyt oto eninedo ¢ [pwtofaduiog Exnaidevonc), n onoio dnpovpyndnke
€K TOV evOVTIOV 0¢ andvinon tov INN o6to mpdAnue g 61060VIECTG TOV UE TNV KOW®ViL
¢ Exnaidevonc. O eBehovTionodg TV HeA®V TG aVTOVOKAAGTNKE GTOV £VOOLGIACUO e TOV
omoio 1 OUAda OVTILETOMICE TNV TPOKANCT] TOV GYESIAGUOL TOV JdPACE®MV GTOV EAGYIGTO
dwbéoipo ypovo vAomoinong, oAAG Kol 6TOo OYETIKO peydho mANBo¢ Tov peAdv tne. Oa
TPEMEL VoL oNUELDEL €0 OTL 1 €0peon peyAAov TANBOVS HEADY Yo TNV Opdda EEMOTPEPELOG
OMOTEAECE TPOOATOLTOVUEVO Y10 TNV OMOTEAEGUATIKOTEPT VAOTOINGN TV OpAGE®MV, apPoD Ol
EKTTOLOEVTIKEG OPaCTNPLOTNTEG, OV KOl OVOYKOIES, OEV UTOPOLV VO OTOTEAOVV TO KULPLO
OVTIKEILEVO EVOGYOANGNG TOV EPELVNTIKOV TPOCS®MIKOV TOV INN.

Ytc dpdoelg ovppeteiyav 9 oyxoieto pe 220 pabntég mepimov. And avtd, 4 oyoleio
ovppeteiyav pe tuquoata e 2T Anpotikcov, 2 firav MNpvdoia kou 3 Adkela (ex Tov omoiwv
I teyvikng exmaidevong). Zuvemms, ot LonTég mTov GuppeTeiyav elyav €va oYETIKE HeyOro
nAloko eopog (11-17etwv), yeyovog to omoio émpene va ANeOel vdyn KaTd T0 GYESOGUO
TV dpdocwv. Emmpocheta, o mpénet kavelg vo AdPet vwodyn tov 10 YEYOVOS OTL TO
Avodotikd TIpoypoappo Xmovdov (AIIX) dev meptlopfdver evOtnteg OYETIKEG ME TN
Noavoteyvoroyio 1 £0T® TPOATOUTOVUEVES TNV KATAVON OGN TNG.

Mo 10 oyedlocpd v dpdoemv, N opada, ekTOC amd TNV EPELVNTIKN KOl EKTONOEVTIKT
eumepio TOV HEADV TNG, EKUETOAAEDTNKE KOl akoAovONoe TN pebodoroyia Yo EMOKEYELS OE
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EPELVNTIKGL EPYACTNPE. TOL avamTLYONKE KATO TNV €KTEAEGN TOV  TPOYPELUATOC
STIMULATE. Béoet avtig, n emiokeymn og £vay epeuvnTikd yopo dev meplopiletat 6To ydpo
Kol ¥pOvo OlEVEPYELEG TG, OALA TepAauPdvel pior TPonyoOUEVN OACT TPOETOLOGIOG UE
EMAEYUEVO EKTTOOEVTIKO VAIKO Kot [io ETOUEV @don a&loAdyNong Kol EKUETOAAEVONG TNG
TPOGAAUPOVOLEVIC TANPOPOPING, EVED TPOTEIVETAL KO EKTOOEVTIKO DAMKO Yio. TNV KdOe
¢odomn (Research Lab Educational Visits). Mg dedopévo 011 6t0 mEdio €QUPUOYAG TG, M
Navoteyvoroyia Baciletor 610 TPIMTTLYO “VEO TPONYUEVA DMKA-VEEG OEPYOGIEC KATAOKEVTG-
¢€vmvog  (emova)oyedlooog  daTdEemy’ Tto NON  OBEGIHO  DAMKO TOV  TPOYPEUUOTOS
STIMULATE pmopet va a&lomomBei eumAovtilONEVO He DAIKO GYETIKO UE TIG dlepyaoieg Kot
10 o(EO10GUO.

Mo ta 8 and ta 9 oyoieio mov cvupeteiyav 6T Opdcels kKatd v e&etalduevn mepiodo, N
(QAoT TNG TPOETOAGIOG €lxe VIEPKOAVEOEl AOY® NG CLUUETOYNG TOLG O EKTOUOEVTIKG
Tpoypappote/diktua vavoteyvoroyiog (mpoypaupa IRRESISTIBLE “Irresistible: Engaging
the Young in Responsible Research and Innovation” - http://www.irresistible-
project.eu/index.php/en/ & exkradevtikn kowvotnta vavoteyvoroyiag FLORINANO).

Yyqpoe 1: Epoppoyéc Navoteyvoloyiog (optiia)

HAekzpovikoi Yworoyiotés , H NavoreyxvoAoyia oen ¢uon '

H emiokeym oamoteleiton amd o 160ymykn optdMo LE GUUUETOYN] TOV UaONTOV Kol TNV
Eevhynom ota gpyaotnpla kKou ta ekfépata. H optdia oyxedidotnke pe yvopovo to factkd
YOPOKTNPIOTIKA TOL Ttediov (evphtnta, SEMOTNUOVIKOTNTA) Kol £0TIALETOL KLPIWG GE dLO
topeig v Noavoniektpovikn] kot v Navo@®TOVIKY] OV OmoTEAOVV KUPlEG Katevhvvoelg
épevvag oto INN. Me dedopévn v éAdewyn yvocemv vroBdOpov and mievpds ToV
OCLUUETEXOVT®OV HaONTOV OAAG KOl TOV TETEPUCUEVO XPOVO OSLAPKEWS TNG EMIOKEYNG, O
EKTTOOEVTIKOG GTOYOG OV TEOMKE NTAV M HETASOON 5 AMADV UNVOUATOV GYETIKOV LE TN
Navoteyvoroyia.

To mpdTO pvopa givar 0Tt TALOV EMOPEAOVUAGTE KOOMUEPIVA Omd TN XPNOT TPOIOVIMV
Navoteyvoroyiag. Zvokevég Ommg ot LwoAoYIoTeS (EZyMua 1) kor ta Kvntd amoteAohv
TOPASEYLLOTO TOV TAPOUTAV®D YEYOVOTOG, XPNCULOTOLOVVTOL HOAGTA EVPEMS AKOUT KOl OO
pantég 6mwg avtol mov cLUUETEYOV OTIC Opdcels. Emonuoaivoviag avtd to yeyovog
emdinkeTon vo, dteyephel to evolapépov TV pabntov yo t Navoteyvoloyia.

To Ogdtepo pvopao elval OtL LIAPYOLV  TOPOSEIYHOTA EUEAVIONS VOVOOOUMY  HE
evolapépovces 1010TNTeg 61N Pvon. T Tapdderypa, TOALL amd Ta YPOUATO TOV {OVIOVOV
OPYOVICLAOV OEV OQEIAOVTOL GE YPWOTIKEG OVGIES, AALE 6TV TEPIBAaoN TOL PMTOC TAV® CE
po exktebelévn oto eog vavodoun (Zynua 1). Eivar onuovtikd 6t i gpron vavodoudv dev
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amoterel avOpomvo mpovoulo, avtibeta o AvOpwmog yioo TV avamTuEn TG TEYVOAOYING
eumvevotnke kot eEakolovdel va eumvéeton amd tn Ovon.

To tpito pnvopa etvan 6t 11 Noavoteyvoroyio kotaokevdlel dOTAEELS e aKaTavonTa HKpO
péyebog yuo Tov omAd avOpmmo: mpv Kaveic aoyoindel pe avtiv Ba mTpEmeEL va KOTOVOTOEL
OG0 pKpég etvor avtéc ot dratdéers. H mpoomdbeia dote va emtevyBel 1 cuveldnromoinon
ToV pHeyéBovg TV vovoodlatdEemy amd Tovg pantég £ytve PECHO OVOAOYIOV LE YVOOTH
avtikeipeva (Zymua 2). Eniong, emdeiybnke (1660 oty optda, 660 kot og puokd péyedog
omv &evdynon) kKot to keipevo g OdHooEG TOV £XEL KATAOKEVOOTEL GTOV KOBapd YDdPO
tov INN og odetypo moptriov emoedvelag 0,06mm® xor to omoio dwPaletor povo pe
NAEKTPOVIKO UIKPOGKOTLO. (Zympa 2).

Xympe 2: Katavonon tov peyébovc. Aplotepd, 1 avOpdmivn Tpiya Kot avTiypapo yVooTdv
AVTIKEWPEV@OV o€ vavodlaoTtacelc. Aelld, puepucég AéEeig omd v Odboeceln Thvod 6g Topitio.
Kda0e ypappa &xet dtdotaon 20nm x 20nm.

Navotexvorogia: n texvohoia ©
oAU pikpibv Slagtdoew

La LS

TIohd pkpoTeEpeg kar autd pia avBpomvn Tpiya..

ON=
N =

To tétapto pnvopa eivar 6Tt otov kK6cuo g Noavoteyvoroyiog dev €ivol TO VAIKO OV
kaBopiler povoonuovia Tig W0TTEG, OAAL OVTEC TOAAEC QOPEG €ival OMOTEAEGUO TMOV
dwotaocewv. Navodounpéva dtokia o&ediov tov apyihiov (aAodpvag) Kot wopttiov (Zynuo
3), o omoio £€oVV JOPOPETIKO YPOUO OVAAOYQ HE TIS OLOGTACELS TNG VOVOJIOUNGNG
emdelynkav otovg pantég Kol ypnoomomdnkay ®g MEIGTNPLEL TOL TPOUVAPEPHEVTOG
unvopatog. o tov 010 oxomd, emdelyOnkav vavodounuéva Oetypota Glukovng Kot
mAeEYKAGG pe SpopeTikd Pabuod vOPOPIAIKOTNTOC, OVAAOYO HE TN YEOUETPlOL Kot TIG
SOTAGELG TNG VOVOSIOUNGNG.
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Yympo 3: 1010t 1eg avtikepévav kat EAeyyog ot vovokiipaka (o) Navodounuévo (‘Madpo’)
TLPITIO, EYKAPCLO TOUTN GTIV 0010 POIVETOL 1] VOVOSOLUT KOl TO GOGTNLA £YYXAPAENG e TO 0ol
emttuyydvetar  vavodounon () To cuatnua Mboypagpia nAextpovikig déoung tov INN

2720 £p¥acTHPIO

|

Toompa eyxapang E‘;l
e mMaopa yia 1
(Reactive ion etcher)
yia Snpovpyia
Navovnuatev Si

Té\og, T0 TelevTaio unvopa gival OTL Yo va EMTUYEL KOVEIS TOV OmapoitnTo EAEYY0, MOGTE VO
KOTOOKEVAGEL OTAEES G€  OOTACELS VAVOUETPpOV  glval  TEAIKA omoapoitnto  va
YPNOLOTOMoEL Opyava Kot epyareio pe eEaPETIKE peEYAAES S10GTAGELS, TOAVTAOKOTNTO KO
TEMKO KOGTOG, OAAG Kol Vo 00VAEYEL 6E cuvONKes acvvnOioteg otov dvBpwmo. To mAéov
antd mopaderypo eivor to cvotnua Aloypagioc niextpovikng déoung tov INN (Zynuo 3).
[Mo va propéoet va eoTidoet pia déoun nAekTpoviov 6€ dlooTAcES ¢ Kot 4nm £yet péyebog
oxed0OV 060 éva dmoudtio kot kéotog ~1,500,000€. 'evikdtepa, n Eevhynon otov kabapd
x®po tov INN eiye xvpiog Tov mpoavapepBévia okond, apov to va vrelcéAbel Kavelg e
TEXVIKEG AETTOUEPELES Y10, TIG OLUOIKAGIEG KOTOAGKEVTG VOVONAEKTPOVIKAOV OlaTdEewV KpiOnke
otL dg Ba NTOV TOSAYOYIKE OTOTELEGUATIKO e OEGOUEVES TIG TPOVTAPYOVGES YVAOGCELS KO
™V NAKio TOV GUUUETEXOVTOV.

Mo ™ ovvégela evacydinong tov pobntdv pe t vavoteyvoroyia €xel mpotabel oTovg
pontég  kotdAAnAng nilxiog to  ekmandevtikd  moryvidt  ‘Kovvnyog Yikov'  mwov
KOTOGKELAGTNKE 6T TAicla Tov Tpoypaupotos STIMULATE.

H enidpaon tov dpdoemv otovg pantéc de petpndnke mocotikd, 1060 Yo 0pyoveOTIKOLS
Adyoug (Oev vmpye emapkng ypodvog kol M avaykoio e&eldikevon yuo o oXedOoUO LG
aEOMOTNG TOCOTIKYG £PEVVOG TNG EMOPACNG TOV OPACE®V), OGO KOl Y10 TOV OVTIKEUEVIKO
AOyo Ot o1 cvppetéyovteg poBNTEC dev amotelohv tuyaio delypo Tov TANBvoUoD TV
nafnTdv, £oVTtoc TPOTYOVUEVT] GLUUETOYN O TPOYPOUUR 1 OlKTLO OYeTILOUEVO UE TN
Navotgyvoroyia. 'Etot, 1 enidpacn otovg pabntég a&oroyndnke poévo mowotikd pe Pocikd
pog epyoieio v avaeopd (Gueon 1 éupeon) ota ekBépota TV padnTtodv 6To VAKO TOL
emdelyOnke katd v eniokeyn tovg. Ilepartépw, a&oroyndnkay dhleg Tapdpetpol OnmMS M
CUUUETOYN KATA TN ObpKELD TNG OUALNG, TO TAN00G EpOTNCEMV HETA TO TEAOG OVTNG KOl TIG
avTIOPACELS TOV HOONTAOV KOTA TN S1ApKELD TG EMIOEIENS TV EKOEUATOV.

3. AmoteléopaTo

H viomoinom tov exmoidevtik®mv dpdoewv kpivetor 0Tt elye Oetikd avtiktuomo. Xe ekBépata 5
oxoAelmv vmpEe AQueon 1M EUUESN OvVOQEOPA OTNV TANPogopio. mov EAafav KOTA TNV
EMIOKEYN TOLG O0TO ANUOKPITO, EVD 1) CLUUETOYN TOV HoONTOV oTn ovlnnon Katd
SLIPKELD TNG TOPOVCINCNG NTAV IKOVOTOMTIKY KOl GE TOVAGYLOTOV 2 TMEPWMTMOELS LVINPEE
TeMkd mieon ypoévov AdyYm NG Sdpkelng TG ovinTnong, mopoOTL Yo TIG EMCKEYELS Eiye
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wpoPrepOel Lo dtapkela 2,5 og 3 owpav. Télog, a&loonueimto gival 6T1 4 and To oYoAEin TOV
elyav emokepBel to INN ocvppeteiyov kor oty Bpadid tov Epgvuvnry, tov €toio Beopd
EMKOWOVING TOV peLVNTIKOV KEVvTpav pe to eupy Kowo.

4, Yvpnepdopoto

[TapovsiacOnkay o1 EKTadEVTIKES dPACELS YVopLiag e T vavoteyvoroyia tov INN yio to
TEPAGUEVO GYOMKO £10C. Baowodg otdyog Ntav 1 Kotavonorn tov peyébouvg tov dtdéewmy
ov apopovy TV Navoteyvoloyia, KabmG Kot TOL POLOL TOV GTIC TUPATNPOVUEVES 1O10TNTESG
(Sanjay & Pandey 2017). Avtd emduwybnke pe 10 cuvoLOOUO oG OMIMOG [LE CLUUUETOXN
TOV LaONTOV, GLVIEdENEVNC Le TV Tapovciaon ekBepdtov otnv BifAobnkn tov E.K.E.®.E
‘Anuokprrog’ kot otig Tpobrkeg Tov Ivotitovtov INN kot v mapovcioocn Tov epyactnpiov
KoBapov Xwpov tov INN. Emmpdcheta, emonudvOnke otovg pobntég 0tL ot epeuvntég
TOAAEG POPEG EUTVEOVTOL QIO TN GVOT GTNV £PELVA TOVS KOL TO €VPOG TOL EAEYYXOL TOV
amoteiton yoo v ovantuén vavodlatdéemv, ol omoleg NON amotelobv eumopikd mpoidvta
7OV Ko 0t 10101 ypnoiponoovv. H yvaon avth) ypnoipeye otoug padntéc mov cuoppeteiyov
ot0 gpguvnTikd pdypappo IRRESISTIBLE, ®ote va KATAGKELAGOVY KOl TOPOVGLAGOVY TO
éxBepa mov elyav avardapel, ota TAAIGIO TOV TPOYPAULOTOG.
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E®APMOIH AIAAKTIKHZ MAOHZIAKHZ AKOAOYOIAZ 2TO
NMEPIEXOMENO THZ NANOEMIZTHMHZ-NANOTEXNOAOI'IAZ:
AZIOAOIMNHzZH THZ MAOGHZHZ NMPQTOBAGOMIQN EKIAIAEYTIKQN

$U¥3GUUg' Mévoo?, 6330”271'13/)‘[01)1,
Kggg otidd Xazlnkpavicrtnc®, Bylyed Kapidroylov®
TITAE, Movemot po Avtikng Maxedoviag

ZTuﬁ pa dvoikng, Aptototéreto Tavemotpio Osccarovikng
TN, [Movemotwo Avtikng Makedoviog

Hepiinyn

Ymv mapovoo epyoocia, meprypdpovue pioe Awdoktiky Mabnowkn Axoiovbio (AMA), mov
EPOPHOCTNKE Yo TNV eKmaidevon 1eccdpwv [IpwToPabmy ektadevtikdv o Pactkéc £vvoleg Kot
epappoyés e Navoemotiunc—Navoteyvoroyiog (N-ET). To mepiexdpevo g AMA mepihapfdvet
névte amo Tig evvéa Meydleg [6éec g oyetikng PBiproypapioc. Ta amoteréopata gival Oetuicd yloti
delyvouv aAAOYEG OTIC OVTIANYELS TOV EKTOIOELTIKOV OGOV apOopd TOvg 0povg «NOVOETIGTAUN —
Navoteyvoroyioy, «vavokAipako» Kafdg Kot aAAayES 6T YVAGCT] TOVS Yol TO. OPYOVa, TOPUTIPNONS
ToV vavokoouov. EmmAéov, avadeikvietal, OTL 01 EKTOIOEVTIKOL OTIC GYETIKEG TTEPLYPUPES TOVG OEV
avaEpovy TIg oAlayég TV WoTthtev oty Kilpaka ™ N-ET oe oyéon pe m poaxpoxiipaxa. Ta
aroteléopata Oa ypnoyomomBovv yuo BeEATioTikég aldayéc oty AMA.

Abstract

In the present study, we describe a Teaching Learning Sequence which was implemented for
educating four primary teachers about salient notions and applications of Nanoscience —
Nanotechnology (NST). The TLS content includes five of nine Big Ideas of the related literature. The
results are positive due to the changes of the teachers’ conceptions about the terms “Nanoscience-
Nanotechnology”, “nanoscale” as well as the tools used for studying the nanoscale. Furthermore, it is
revealed, that they don’t mention the change of material properties from macroscale to nanoscale
when they refer to the aforementioned terms. The results are going to be used for improving the TLS.

1. Evoaymyn

To avadvopevo medio g N-ET, €xet 1 dvvoatdmrta vo TPOKOAEGEL EMAVACTOCT GE
SPOpPoVg TOUEIG NG emotNuUNg kot ¢ Prounyoviog, Omm¢ vyeio, AQuova, oicOntikng,
vpdopata, gvépyewn, mepiPdrlov kar GAlovg (Murty et al. 2013). Oi peAlovtikég kot
KOWOVIKEG emMMTMOGELS oL mpoPAémovion e&outiog ™G poaydoiog mTPooddov Tov mediov,
AVOOEIKVOOLY TNV aVAYKN Yo éva vavo — eyypappato mAnbovopd kot v eEac@diion
eEe101KEVUEVOL €PYATIKOD SLVAIIKOV. [l TOvg AGYOLG AVTOVG ETOUDKETOL 1) EICAYWYN TNG
N-ET og 6Aeg T1g Pabpuideg exnaidevong ava tov kocpo (Feather & Aznar 2011, Schonborn et
al. 2016). ZEnuoviiky mpokAnon o€ 1étolec mpoomdbelec omotelel 1M ekmaidgvon
EKTOLOEVTIKMV GE OVTO TO OVOOVOUEVO TEDNTO.
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H epyacio avt evidooetor 6to TAAIcI0 UG SO0KTOPIKNG OaTpifig, otnv omoia Pactkdg
o10)0¢ eivar M ekpuadnon tov mepieyopévov ™ N-ET, and exmardevticovs g A/Ouog
Exnaidevonc. Apywd €ywve pedétn tov mepieyouévov g N-ET mov dwddoketon amd v
A/Bo péypt ko v /0o exmaidevor, and v omoio TPOEKLYE £vo. GUVOAO SOUIKAOV
HOVAO®V TTOV GLYKPOTOVV TO €V AOY® TEPLEYOUEVO Kail, TOL ovapEpovTon oG Meydlec 1déeg
(MI) (Stevens et al. 2009) 1 Baocucég Evvorleg (Sakhnini & Blonder 2015). Kdamroteg amd avtég
elval Kowég otig Tpelg Pabuideg ekmaidevonc, Ommg sivar «to péyebog kot 1 KAipokoy (MI1),
«o1 1010tNTEG IOV e€aptdvTar omd To péyebogy (MI6), ta «Opyava/Xapaktmpiopods» (MI7),
«Kowovikég Emmtooeicy (MI9) (Mdavov .. 2015). Ta amoteAéopoto avtig Tng
EMOKONNONG OMOTEAEGOV TO OPYIKO TAOIGLO, YO0 TN OUOPP®CN TOV TEPLEXOUEVOD HLOG
Awoktikig Moafnowokng AxoiovBiog (AMA) oty omoio  exkmadedtmray  A/Ouiot
Exmondevtucol.

2y gpyacio avt, TePrypaPovuE TNV TAOTIKN £papuoyn s AMA og téooepic ev evepyeia
A/Bovg exmandevtikove. [HapdAinia, Topovstdlovpe To TPAOTO OTOTEAEGLOTH GYETIKA LE
™ HAONoN TV EKTOOELTIKAOV TOL delypatog og Tpels katevBivoels. Tloteg elvan ot apyikég
KO TTOLEG Ol TEAKES AVTIAMYELS TV EKTALOEVTIKMV OYXETIKA pe: (o) ToV 6po «NOVOETIGTN-
Navoteyvoroyio» (B) tov 6po «NavokAipoko» (y) To Opyave. OV XPNGULOTOOVVTIOL OTN
UEAETT) TOV QOIVOUEVMV KO 1010THTOV GTNV KAMULOKA TOV VAVO;

2. MeOodoroyia

Ytov mivaxka 1, mapovcidleton n doun kol o mepeyopevo g AMA g omolog Paocikog
GTOY0G NTAV VO KOTAVONGOLV Ol EKTAOEVTIKOL OTL 1] VovokAipaka Tepthappdvet avrikeipeva
Ta omoia, ov Kol TOAD pukpd oe péyebog, pumopovv va kabopicovv Tn cuoumeplpopd TV
AVTIKEWEV®V TOV pokpokoapov (Stevens et al. 2009).

O mupnvog tov mepeyopévov (mivaxag 1) Paciotnke otn mpoavapepbeica PiAtoypapikn|
emokonnon (Mdavov k.. 2015). Enueidvoovpe 0Tt KavoTopkd yopakplotikd g AMA, oe
oVYKPIoN HE OvOAOYEC TPOTAceElg Yy TV A/Ouo ekmaidevom, elvar 1 eumAoxn TOL
nepleyopévov e N-ET pe to mepigydpevo tov poviédov (MIS «To povtéda kot ot
TPOGOUOIDGELS). Ymootnpiletor amd EMOTHUOVES, UNYOVIKOVG KOl EPEVVNTEG NG
Awoktikig ¢ N-ET 61t n exmaidevon om N-ET Paciletor oto poviélo Kot 1
povtelonoinon, kabmg ot £Vvoleg Katl To GavOUEVA TNG VavokApaKag dgv givol €bkoAo va
ontikomoinfovv Kot va meptypaolv, ivat aenpnuéva Kot 1 oXEGT TOVG LE TOV 0patd KOGHO
notdlel va. avtiaiverl pe ™ Aoywr (counterintuitive) (Daly & Bryan 2010, Magana et al.
2012).

Iivaxoeg 1: ITthotikn epappoyn: Aoun kot mepieyoduevo g AMA

MdaOnua [Tepieyduevo Meydeg [0éec
1° KAipakeg MI1, MI7
2° MoakporAipaka MI1, MI7, MI8
3° MuikpoxAipoka MI1, MI7, MI8
4° NavorAipoko MI1, M17, MI8, MI19
5° Darvopevo Awton MI1, MI6, MI8, MI9
6° KabBapiopog vepot pe pidtpa N-ET MI1, MI8, MI9

Y10 mp®TO Olwpo, apyKE Ol EKTAOEVTIKOL, ©€ OlepevvnTikd mepIPailov  padnong,
ovvéAeEav TANpoopiec oyeTikd pe to péyeBog ko v kiMpaxa (MI1) kot ta Opyoava
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napatnpnonsg (MI7) tov mo gupémg YPNOIUOTOIOVUEVOV KAMUAK®OV (LaKpo-, uikpo-, vévo-,
KAipoka) (Stevens et al. 2009).

To devtepo, tpito kol TéTOpPTOo dlwpo &iyav ¢ otdyo ™ Poboio ewocaywyn TG
VOVOKATHOKOG, HEC® TNG HOKPO- Kol UiKpo- KAMHOKOG, EUTAEKOVTOG, TOPAAANAA, OWELS TNG
@OONG KOl TOL POAOV TOV HOVTEA®V. ZVYKEKPIUEVO, TO OEVTEPO HlWPO NTAV EGTIAGUEVO OTN
HEAETN TOV OVIIKEWWEVOV TOL  poakpokAipokag. Ot ekmoidevtikol ovvéAeEay Kot
aVOTOPESTNGAV LE O1APOPOVG TPOTOVG (TAacTEMVT, (oYpapld, VAIKA Kadnuepvig xpMong)
avTiKeipeva, ta omoio Kot ogpobétnoay aviroyo pe 1o péyebog tovg (peydio, pecaio,
wkpo). H cvlinon eni tov KoTtaoKeunmy Toug Tov akolohOnoe 00Mynoe oty eloaymyn g
EVWOLOG  «HOVTEAO» G OvOTopdoToot otox®mv  (OVTIKEIHEVO, (@OIVOUEVO, 10€0) OV
gmikevtpdvetal oto va avadeitel faocikéc Tovg Truyéc (Daly & Bryan 2010).

Y10 emduevo diwpo (3° diwpo) o1 ekmoudevtikoi peAétnoov TV pikpokAipoka. pe ™
depevvnTikn uébodo Jigsaw. IMapatipnoay pe OTTIKG HKPOGKOTLO, KOTTOPO, OTTMS £puHpd
apoceaiplo, kot Kottapo Kpeppvdov (Ewdva 1). Anpovpynoav HOVTEAL TOV KLTTUP®V
VTAV, TO OO0 EMKEVIPOONKAY TOGO GTO GYNUA, OGO Kol 6T Agtovpyia tovg (T.y. T
KOTTOPO AEITOVPYOVV OGS Ta TOVPAX OV dopovv €va toixo). Télog, £ytve mapovsiocn Kot
oL{NTNOTN GYETIKA LE TO LOVTEAQ TTOV Ol 10101 EKTOOEVLTIKOL dNULLOVPYNGaV.

210 TéTapTo Siwpo, £yve elGay®mYN TG VovokAipoakag. Xpnotpomomonkay dapopmv TOTOV
AVATOPAGTAGELS, OTWS POTOYPAPIEG Ad NAEKTPOVIKO LUIKPOGKOTLO, EIKOVES OO VITOAOYIGTH
ko Video. Ot ekmoudevtikoi culnnoay HeTo&d TOVG Yo TO YOPOUKTNPIOTIKA OVTIKEWEVOVY TNG
vavokAipaxos, 6mwg tov 100 Kot Tov DNA, aALd Kot ) duvatdtnTa Tov £YOVV v ETOPOVV
KOl VO, app®CTOIVOLY TOVG OPYOVIGHOUS TNG HOKPOKAMUOKOS. £TO TEAOG, Ol EKTOOEVTIKOL
KOTOGKELOGAV LOVTELQ TTOV OVATOPIGTOVGOV TN dtodtkacio TG imwomng.

>10 enduevo dimpo, €oNyON T0 «PUVOLEVO TOV AMTOV», COUP®VO, LE TO OTOI0, KATOLES
EMPAVEIEG, AOY® GLYKEKPIUEVNG VOVOOOUNG, TPOKAAOVV GE GTAYOVEG VEPOV VO OITOKTOVV
oEUPIKO GYNUO OTOV TECOLV TAVE® GE OLTEG KOl VO KDAOLV GOV UMIALEG, TOPUCEPVOVTOG
wkpd copatidw Bpouds (Kumar & Kumbhat 2016). Xt0 mp®dTo HEPOC Ol EKTOLOEVTIKOL
welpopotioTroy pe dtapopo OUALN Ko empdveleg (Ewova 2), dote va ta&tvouncovy Tig
EMPAVEIEG GE VIPOPOPES Kot VOPOPILEG. XT1 GUVEKELL UECHD POTOYPUPLDV, CKITOC®V Kol
video, cuvéreEav TAnpoPopies MGTE Vo EENYNOOVY TO PAVOUEVO. £TO TEAOG, KATACKEDAGV
ot 1010t éva povtédo (Ewdva 3) pe vakd kobnuepvng xpnong (eeMloA, Euiakia, kopeid,
UTOAOVL) DGTE VO AVOTOPOGTIICOVYV GUYKEKPLUEVEG OYELS TOL POLVOUEVOD, OTTMG TN dOUT TOV
@UAAOV OT piKpO- Kot VAvo- KAk, 1] Aertovpyieg 6Twe Tov auToKaBaplopd Kot Ty vIep—
vopopofikdtra. EmumAéov, €ytve oulftnon yuo T0 TAOC Ol EMOTHUOVES HMUOVVTOL TO AMTO,
MOTE VO KOTOGKEVAGOVV TPOIOVTO TPOG OPELOG TOL OVOPOTOV.

Ewéva 1: TTapatrpnon Ewova 2: Aokin g Ewova 3: Kataokeon
HE WKPOGKOTIO VOpoPofiag SaPdpOV VAIKGOV HOVTEAOL POIVOLEVOL AMTOV
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210 terevtaio dimpo G emuopemons, cuintinke n dvvoaukn g N-ET va «Bpiokew
AMOGELG G€ JLaYPOVIKA KOWMVIKA TPOPANLata, Onme TG EAAenynG kaBapod TOGIUOV vEPOD GE
avOTTVOoOEVEG YDPEG. O ADGEIS, TOV HEAETNOAV Ol EKTOUOEVTIKOL, €0TIONGOV OTN XPNoN
QIATPOV KOOUPIGHOV VEPOV TTOV ATOTEAOVVIOV ) OO VAVOTOPOLS Kot ) 0md VAVOSMANVES
avOpoxo (Ali et al. 2014). Méow moAlomAdv péowv (Bivieo, €kOVES, POTOYPUPIES), O
exkmadeutikol  ovvéreav Oedopéva Yoo TO  UNXOVIGUO  QIATPAPICHOTOC TOV  veEPOD.
AxolobOnoe povteAomoinon Tov dV0 OUdTKAGIOV, TAPOLGINCT) Kot GVLNTNON TOV LOVTEA®V.

Aetyuo-MéGooog

To delypo g €pevvag anoTéAecaV TEGGEPIS EKTALOEVTIKOL (TPELS Yuvaikes). Ot dVo amd Tovg
téooeplg (Exml ko Exn2) siyav ookt eunepio otig Dvowég Emotueg mepimov 20
xpovio, evd ot vtorowrol doVo (Exn3 kot Exnd) xdtm and mévie ypovia. Emmiéov, évac and
avtotg (Exn2) ocvvepydletal GUGTNUATIKG PE TOVS EPEVVNTEG-CLYYPOPEIS TOL ApBpov TOL
oxedlacav Kot opyavemcay TV empudpewon. To pobnuota pe toug ekmoudeutikong hapav
yopa to caffatokvplaka yoo évo dtdotnua evog punvog. Kdébe pabnuo dipknoe dvo
dwaxtkég dpeg mepimov. Ot 1€ooepig ekmadevTikol oynudticay pio opdda epyaciog, 0mov
elyav v evkoupio vo 0AANAETOPAGOLV HETOEDL TOLG KOl HE TOLG EPELVNTEG KOl VO
OVOGTOYOGTOVV GYETIKA LLE TNV €160y®YT ToL cvyypovov mediov ¢ N-ET otovg pobntég
TOVG (SLVOKOALEG KOTAVONONG TOV HOONTOV TOVS, TAAIGL0 TNG TAENG TOVG KTA).

Ta dedopéva g epyaciog cVYKEVIpOOMKAY pe £va EpOTNUATOAGYI0, TO OTOI0 CLUTANPOCAY
o1l eKmodevTIKol o Boopddo mptv kot Hetd v e@appoyn s AMA. Xy gpyacio oot
TAPOLGIALOVUE HUEPOG TV EPMTNCEMV TOL GYETILOVTOL LE TO TPIOL EPELVNTIKA EPWTNLLOTOL
(mivaxog 2).

Hivaxag 2: Ta £pya TOL EPOTNUATOAOYIOV TOV TOPOLGLALOVIOL TNV EPYACIO (LT

(1) Iowo vomua amodidelg otov 6po: (o) Navoteyvoroyio/Navoemiotiun; (B) NavokAipoxa;

(2) Mropovpe va dodue ™) NoavokAipaka pe 1oxvpd ontikd pikpookoma: Oy/No

(3) Tomobémoe ta mopakdto oviikeipeva cOpemva pe to péyeddg Tovg KATd TPOGEYYIoN, oIV
KAipoko Tov akolovost:

A. EpvOpo6 awpocoaipro B. Iog I'. Atopo vdopoyovov
A. AvBpomog E. ITiatog Tpiyag

01 1 0 100 1 10 100 1 0 100 1 10
nm Hm mm m
Ynéoeién:

1) Me nm cuppoAiilovpe To VOVOUETPO, e LM TO UIKPOUETPO, LE MM TO YIAL0GTO KOt M TO UETPO
2) Ioyver 1m =1.000.000.000nm, 1m =1.000.000pm, 1m =1.000mm

Avaivon Aedouévarv
H avaivon dedopévov g epotong la kon 1B €ytve pe Baon v mototikn pébodo avaivong

nepieyopévou (Elo et al. 2007). EwWwodtepa, ovalntioape o©TIS ORAVINGES TOV
EKTIOOEVTIKMV, AEEEIC | PPAGELS, TOV UITOPOLV Vo, KaTnyoplomoinfodv oe kdmoto and 11 MI
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tov mepleyopévov g N-ET. Avdioya pe 10 mdéoeg MI avayvopilovior e capnveln oTig
OTOVTAOEIS TOV EKTOOEVLTIKAOV, oynuatiotkav to eminedo koatavonong (Ilivaxag 3).
Aapupavoviag vmoym, o6tt to mANBoc tov MI mov mepleAdufove TO TEPLEYOUEVO NG
EMUOPPOONG NTAV TEVTE, OG ovotepo eminedo katavomong (E3), kabopiocape ekeivo oto
01010, OTIC AMAVTNOELS TOV EKTOLOEVTIKAOV, avoyvopilovpe TuURpaTo omd 000 1| TEPIGGOTEPES
MI tov mepreyopévov.

ivaxag 3: Enineda xatavonong (E) yia v vonuatoddtnon tov 0pmv
«Navotgyvoloyio / Navoemotiun» Kot «NovorkAiponoy

Nonpatoddtnon Tov 6pov Nonpatoddtnon Tov 6pov
«Navotgyvoroyro / Navoemotiun» «Navoxkiipako»
Enineda Mapadeiypoto Enineda Hapadeiypota
Eivou n emotiun mov A
E3: Avo 1 eetalel Tig 1010TNTES TV nfi'(séggsna
TEPLOCOTEPEG OO TIG | vAIKAV 0€ KALUaKa Vavo " m(i Tt Kp P -
MI tc N-ET [MI6]. Yiixo x pv avo‘la{ e 5
2reyavomoinong[ MI9] HOKAS
Foupiovic t E2:’Eva etvar n Klipowo
E2: Mia and tig Ml vav;owp H oz{ogz’o:]gag YOPAKTNPICTIKO TNG UéTpnoNg T
™™g N-ET eimes 3(; anoy[NiIl] vavorAMpokog VOVOKoauov oo Inm
éw¢ 100nm [MI1]
El Acaoncg - Eivar TH erte) . El: Acapig KAlloxo wov
. ; POLVOUEVWY KOl amévTnon g Tpog To ,
AavOacpuévn amdvtnon veyovérary mop OPEKTPLOTIKG, TG Xpraiororsitar oo
g npi)g T;\QI_TES"}}TS MI JauBévovy ydpa oto T VOVOKOGUO
ns HUIKPOKOTILO
EO: Kevn| amdvinon EO: Kevn| amdvinon

H gpdnon 1P tomikd pmopei va amavmbel (o) pe o gvpog g vavokAipokog (1-100nm).
Qo1060, ATOPACICAIE VO CUUTEPIAAPOVIE KO GAAQ YOPOKTNPLOTIKE EKTOC OO TO €VPOC,
omog (B) v taén peyéboug (y) ta aviikeipeva avaeopds mov mepthopfavel (8) ta opyava,
EMELON OWTE TOL YapaKTNPLOTIKA VITooThpiletan 6Tt opilovv Tig Khipaxeg (Stevens et al 2009).
EmumAéov, ovumepihdfope otn vovokAipoko Kot TO YOPOKTNPOTIKO (€) NG OAAAYNS
woMTeV, eneldn Bempeitar 6t elvar KAt 10 Waitepo y v KAipoka avt) (Kumar &
Kumbhat 2016). And ta yapaKTploTiKe ovTd, To TPio TPMTE AIToTEAOVY TURpata ¢ MII1,
10 Tétapto, TUNHa ™G MI7, kor to televtaio yopaktnplotikd omotelel Tunpo e MI6
(Stevens et al. 2009). I'a tov oyNUATICUO TOV EMTESOV KATAVONGNG VIOOETNCAUE «KOWVN
AOYIKN» OTTG otV Tepinton g vonuatoddtnon g N-ET.

H a&ohdynon g pndbnong 6cov apopd t vovokAMpoka, avartdcseTot oe 600 dEoves: (o)
OTN VONUOTOOOTNGN TOV EKTOLOEVTIKMOV Y10, TN VOVOKAILOKO T.Y. €0V OVOPEPOVY TO €VPOG,
16En peyébovug, aviikeipevo g vavokAipaxkoc k.o kabng kot (B) oty wovotnto TV
EKTOUOEVTIKOV VO, 6€1poBetovy (0md TO UEYOADTEPO TPOC TO HIKPOTEPO) OVTIKEIUEVEH TOV
avikovv o€ dlapopetikég KAipokes (Magana et al. 2012). Xyetwkd pe tov devtepo a&ovol
(epotnon 3) ko pe PAon TG AMAVINGEL TOV EKTOOEVTIK®OV oynuUaticope tpio emimeda
katavomong: To E3 mepihapfdvel cwot oepobétnon olwv tov ovikelwévoy, 1o E2
TEPAAUPAVEL COOTN GEPOOETNON TOV OVIIKEWEVOV OO TOV HOKPOKOGHO HEXPL KO TOV
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pikpokoopo (avBpwmog, tpixa, €pvdpd oooeaipo), eved n EO0 meprlapPdvel cmom
o€1poBETNomn LOVO TOV 0PAT®V OVTIKEUEVOV (AVOp®TOG, TPiYQ).

Téhog, yia v epd@TNON 2, €EETALOVILE AV Ol EKTOUOEVTIKOL, TPV KO LETE TNV EMUOPP®OT),
BepPOoVV TO OMTIKO LKPOGKOTIO MG EMAPKES OPYOVO YLOL TNV TOPOATHPNOT TOV OVTIKEILEVOV
™G vavokAipakag (n coot amdvinon givor OXI).

3. AroteléopaTa

210 owdypoppo 1 @aiveton 1 KOTNYOPLOTOiNoT TOV EKTOLOEVTIKOV OTO TEGCEPO EMIMESO
katavomons. Oco apopd ™ vonuotodotnon g N-ET, eaivetor Tt apyikd, tpeig omd Toug
TEGGEPLS EKMALOEVTIKOVG KATETAYNGAV 6TO emimedo 1, dnAaodn dev eE€ppacav pe caprveln
Kémoww and T MI 1oL TEplEopéVOL, Evd, peTh TNV epapuoyr] g AMA, Olot ot
EKTTOLOEVTIKOL KATETAYNOAV oTa £nimeda 2 Ko 3, Tov onuaivel 0Tt eE€Ppacay e GOENVELD,
pia tovAdyiotov MI tov mepreyopévov g N-ET.

Awdypappa 1: Katnyopromoinon tov EKTAOEVTIKOV € EMImEd KATAVONONG O
VONUATOOOTION TNG «VOVOETIGTHUNG / VavOTEYVOLOYING (aploTepd) Kot vavokAipakag (de&id)
TPV Ko PHETA TNV €papuoyn g AMA. Méca otig pndpeg avaypdoovtor ot MI tov
aVayVOPIGTNKOY GTLS OTAVTGELS TV EKTOULOEVTIKMV.

OPRE
[ B
OrOST

MII + MI9
MIil + MI9
MI1

@PosT e

._.
MI1

MI1 ¢ MI6+ MI9

MI1
MI1
MI1

1L

EXn1 EXN2 EXN3 EXN&

EKM 1 EKN 2 EKM 3 EKM 4

Ta avtictoyo anoteAéopata Yo T VAvoKAILaKa, dgiyvouv OTL 6TV apyn TG ETUOPO®ONG
TPELS OO TOVG TEGGEPIS EKTOOEVTIKOVG KATETAYNGOAV GTO dVO0 YOUNAOTEPQ EMITEDQ, EVD UETA
MV EMUOPP®ST OAOL Ol EKTOOELTIKOL, TEPEYpAYOV TN VAVOKA{LoKa, Topafitoviog e
cagnvela £va yopaktploTikod (enimedo 2). Kavévag ekmatdentikdg dev £ptace 610 enimedo 3,
ONAadmn oV Eypoye dVO 1| TEPIGGOTEPO YAUPUKTNPIOTIKAL.

Daivetor 6TL 6lot ot exmandevtikol Peitiooav T yvoon tovg Yo ™ N-ET ko
vavokMpako LETE TNV epapuoyY], KTOG amd tov Exn2 o omoiog gite katetdyn og yoaunAdtepo
eminedo (duypappa 1, apiotepd) eite mapéueve otabepds (S1dypappa 1 de&idr). Kot otig 600
TEPWMTOCELS EEPpace pe capnveln povo pia MI (vonuatodotnon g N-ET) 1 éva pdvo
YOPOKTNPOTIKO  (VavokAipoka), mov etvor pio €vdelEn obvvtopov ypamtov Adyov. H
ovvévtevén Ba umopovoe va pag dMOEL TEPICCOTEPES TANPOPOPIEG GTO VO EPUNVEVGOVLE
LTIV TNV KATAGTOGT TOL EKTOLOEVTIKOD.

Oocov apopd 11¢ MI oV avayvopictnkay, TopoatnpovUe OTL HETA TNV EQUPUOYY|, TOGO OTN
vonpatoddtnon g N-ET 6co ko g vavokAipaxag, xvpuopyxet n MI1 (uéyebog ron
KMUoK), KATOlo TUNHO TNG 001G EKPPAGTNKE od OAOVG TOVG EKTOOEVTIKOVS. EmmAéov,
Topatnpovpe OTL OAOL Ol EKMOLOEVTIKOL O€ KOmol oTiyur g pétpnong (pre n post)
avaeépovy U cagpnveln Kamota epappoyn e N-ET (MI9) ot vonupatoddton mg. And v
AN pepd, 1000 oty mepintwon ™ N-ET 660 kot g vavokAMpokag 0gv avayvopicope

49



O MANEAAHNIO ZYNEAPIO
AIAAKTIKHZ TON OYZIKON EMIZTHMON KAl ,
NEQN TEXNOAOTIQN ITHN EKMAIAEYZIH ZUPTTOOKX

Qpacels oyetikés pe ) MI7 (6pyava). EmmAéov, povo évag exmodevtikog (o Exn3), petd my
EPAPLOYT, GTO YPOTTO TOL AdY0, cuvédeoe T N-ET pe t MIo6.

210 Odypoppo 2 wOPOVCIALOVUE TO OMOTEAECUOTO GYETIKA HE TNV KOVOTNTO TGV
EKTOLOEVTIKMV VO, GEPODETOVV AVTIKEILEVOL.

Avdypappa 2: Kotnyoplomoinon T@v eKTOOEVTIKOV G EMIMESN KATAVONONG
oTN oepobETnon TP KoL PETA TV epappoyn s AMA.

2 —

Enineda ] — — ® Pre

KATAvVONGIS Post

0 - — o 7

Exnl Exan2 Exn3 Exn4d

H ocgpobémon eivor pio woavomta mov Paciletonr oy Kotoy] Tpobndpyovcas yvaong M
eunepiog pe to avrikeipeva (Delgado et al. 2007). TIpwv v emudpemon dVo ekmondevTiKoi
oelpobémoay cmotd Ao ta avtikeipevo (Eninedo 2), evd 16apBpot cepobémoay cootd
povo to avtikeipevo tov pakpokoouov (emimedo 0). Metd TV EMPUOPO®MON KOVEVOS
EKTOUOELTIKOG deV KateTdyn 610 eminedo 0, evd oT0 €Mimedo 2 KATETAYNGAV TPELS OO TOLG
TEGGEPLG EKTOOEVTIKOVG.

Téhog, otov mivoka 4 TapovstdlovUE TO ATOTEAEGLOTA GYETIKA LE TO OPYAVO TOPATPNONG
NG VOVOKATLOKOG.

ivaxag 4: AToteAéoUATO GYETIKA [LE TOL OPYOVOL TG VAVOKATLOKOG

Mmopovpue va 600LLE TO, AVTIKEIILEVO TG VOVOKATLOKOC LE 1oYVPa
OTTIKG LUKPOGKOTLN
Exm. Pre Post
1 OXI OXI
2 NAI OXI
3 NAI OXI
4 NAI OXI

®aivetar 0TL 1 epappoyn g AMA 6T0VG EKTUOEVTIKOVS, PEATIOGE TN YVMOGN TOLG GYETIKA
LE TNV OVETAPKELD TOV OMTIKOV LUKPOGKOTIOV GTY| LEAETT TNG VOVOKMULOKOG.

4, Yopmepaopato — Xolntnon

Ymv epyoacio ovTh, TEPLYPAYOUE TNV TAOTIKY €papuoyn wpoag AMA oe 1éocepig
[TpwtoPdOuiong exkmadevTikols e TEPLEYOUEVO, EVvoles Kot epapuoyés g N-ET.

Awmotooope 0Tt PHeTd TNV €papuoyn ™S AMA, OAol 01 EKTOOEVTIKOL GULVESEGAV LE
capnveln ™ N-ET kot t vavoxiipoka pe t MIL (péyebog ko kAipoka). Qot660, £vog
HUOVO GUVEDRESE TNV GAANYT] 1O10THTMOV TOV LAIKOV 6TV KAlpaka tov vavo (MI6). Katd tov
Sengupta & Sarkar (2015), «avtd mov Oegpeldver t N-ET dev givar poévo ot d106Tacelg
OAAG, 10000VOLLO, 1GMOC KL IO CTUOVTIKA, OTOTEAEL N aAAXYN 1010THTOV VAKOV e&outiog Tov
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peyébovug tovgy (oel. 2). I'a To Adyo avtd, oe endueveg epappoyéc g AMA, ctoyedovpe va
EUTAOVTICOVE TO SOOKTIKO oG VAKO KoLl TIG aVTIOTOLYEG OPAGTNPLOTNTEG MGTE VO SDGOVLE
TEPLOGOTEPT EUQOCT] OTNV CAAAYY] TOV 1O10THTOV, €0AYOVTOC TOPadElyloT, OT®G TNV
AAOYT] TOL YPDLOTOG TOL ¥PVGOV GTIS OGTAGELS TG vavokAipokag (Murty et al. 2013).

Ol GUUUETEYOVTEC TNG GLYKEKPIUEVNG EPELVAG NTOV TEGCEPIS EKMOLOEVTIKOL. XTOYXEVOLLE
OTNV GLAAOYN KOl aVAALGT OedOUEVOV amd UEYOADTEPO OEIYUO EKTALOEVTIKMOV, DOTE VO
YEVIKEOGOVLLE TO, ATOTEAEGLLOLTOL.
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ANAITY=H AIAAKTIKHZ ENOTHTAZ NANOTEXNOAOTIIAZ
MEZA ZTO NAAIZIO MIAZ KOINOTHTAZ MAOGHZHZ

Tiovvng Xyovpog, Anuntpng Zradpoo
IITAE, Ioavemotuo Kpntng

Hepiinyn

H e&éMén tov emomudv Kot g TeYVoAoYing Kab1oTA avaykaio TV ONUovPYio ETGTNUOVIKA Kot
TEYVOLOYIKG eyyphppatov molMtdv. H évtaln evvoldv cuyypovng emGTHUNG OTNV GYOAIKN TAEN
®0TOG0, TPOLTODETEL TNV EVEPYO GULUUETOYN OPTIL KOTOPTICUEVOV ekTodevTik®v. H epyacio avth
TOPOVGIALEL EVO TPOYPOUUO, ETAYYELUOTIKNAG OVATTUENC, OOV €V EVEPYEID EKTOIOEVTIKOL, EPEVVNTEC
g NovoEmomung war g vavoTeyxvoloyiag (NE-T), epevvntég g Awaktikng Duoikdv
Emompov kot edikol oty emKowvmvio Tng EMOTNHOVIKNG Yvdong, dopovv o 'Kowodtntog
MdaBnong” ewdikod okomov. Kowdg otdyog tov peldv Tng xowdtnTag &ivor 1 d0uncr Hog
SOOKTIKNG evoTNnTag 68 £vvoleg amd 10 dlemotnoviko medio g NE-T, evoouatdvovtog dlaetdoelg
YnrevBuvng Epevvag kot Koavotopiog kot ototyeio pn tumikng ekmaidgvong.

Abstract

Rapid development of science and technology highlights the need for scientific and technological
literate citizens in modern society. Integrating cutting-edge science concepts in school class,
presupposes the active participation of highly skilled teachers. In the context of a professional
development program, in-service teachers, science researchers, researchers in Science Education and
experts in science communication, form a ‘Community of Learners’ (CoL). CoL members share a
common target, to develop a teaching module in NanoScience and nanoTechnology (NST) issues,
incorporating aspects of Responsible Research and Innovation and informal educational features.

1. Ewayoyn

H paydaio e£6MEN TV eMOTNUOV VOVOKAMUOKOS, £YEL KOTAGTCGEL OVOTOGTOCTO KOUUATL TNG
oLYYPOVNG KOOMUEPIVOTNTAS TNV YPNOTN VE®V TPOIOVIMV KOl EPOPLOYDV Vavoteyvoroyiag. H
avaykn npovpyiog vovo-yypaUIoTmV ToMTOV, £xel avadelyel amd Tovg epeuvntés g
Abaktikng ®voikdv Emomuov (A.®.E) diebvog (Hingant & Albe 2010). O pdrog twv
EKTOUOEVTIKAOV OE OMOLONTOTE TPOoTAPeElD EvTaing evvoldV GOYXpovNG EMGTAUNG OTNV
OYOAKN TAEN etvar KatoAvTikdg, kabmg eivor evpémg amodekTtd OTL 1 TOWOTNTO KOl Ol
0e€l0TTEG TOV EKMOOEVTIKOV &ivol 0 To Kaboplotikdg mopdyoviag mov Kobopiler Tig
emdooelc Tov pabntav (Osborne & Dillon 2008). Qot6c0, 01 ekmadevTIKOL TOPOVGLALOVY
duokoMMec ot dwaokoAio Bepdtov cOyypovng @uLokng mov oyetiCoviolr TOGO pE TO
EMOTNUOVIKO TEPLEYOUEVO 0G0 Kat e TNV moudoymyikn Tovg kardption (Angell et al. 2004). To
yeYovog antd kabioTd avaykaion TNV ONUovpyio. TPOYPOUUAT®V EXAYYEAUATIKNG AVATTUENG
ekmondevtikdv (Jones et al. 2013), ®ote va vrooprybodv oty mpocmdbeilo Eviaing Oyewv
™m¢ NE-T omv oyohkn tdén. Aopfdavovtag vmoywy to mpoovaeepfivia gupriuote Tng
O1eBvolc  EMOTNUOVIKNG KOWOTNTOG KOl OTO TANUGLOL €VOG EVPOTOIKOD  TPOYPELULATOG
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(http://www.irresistible-project.eu/), m epyacioa ovt) moapovoidler v ‘Kowodtmra Mdbnong’
(Community of Learners, Loucks-Horsley et al. 2010) w¢ évo mloiclo emoyyeluaTikng
avATTLENG EKTAOEVTIKOV. MEGa 6€ anTO TO TAAIG10, €V EvEPYElD EKTANOEV-TIKOT SOUOVV KO
vAoToloVV o 010akTikn evotnta o évvoleg NE-T, evoopoatdvovtog daotdoelg Y mevbouvng
‘Epevvog & Kawvotopiog kot ototyeion un tomikng ekmoaidoevong. Edwotepa, 10 gpguvntikd
EPAOTNUA TNG EpELVag elval:

Me mo1o tpomo douody ev evepyelo. EKTAIOEVTIKOL, W10, OLOOKTIKY EVOTHTO. 0THYV Osuatikn )¢
vovoteYvoroyiog péoo, ato whaioio uas ‘Kowornta Mobnong’,

2. Mg0Ooodoroyio

H a&io Tov povtélov g ‘Adaktikng avadounons’ (Model of Educational Reconstruction
‘MER’, Duit et al. 2012, oyfuo 1) oc¢ gpevvntikd epyoieio oAAG Kot oG peBod0AOYIKO
mAaictlo yio TNy dounomn pog dackarag, xel avayvoplobel 01Bvag amd TV EMGTNUOVIKI
kowomta g A.D.E. To poviého emyepel va @Epel Ge 100PPOTIO TO. OTOTEAEGLLOTOL
EUTEPIKAOV EPELVAV YOP® OO TIG AVTIAMYELS Kot TIG dtodtkacieg pabnong tov patntov e
TNV SO0KTIKT OOUNGT TOVL EMGTNIOVIKOD TEPLEYOUEVOU.

Yympo 1 : To povtédo g Awaxtikng Avadounong ‘MER’ (Duit et al. 2012)

(3)
Ixeblaopdg kat A§loAéynon
NepBariéviwv Mabnong

v/ 1N

4

M ) @
Awacadnon kat Avéiuon ‘Epeuva otn Aidaokalio &
Emiotnpovikou Mepiexopévou Maénon
MpooTmikA Twv Madnrhv

Ye ovoroyla pe to MER, t0 poviého g ‘Adaxtikng Avaddunonc yw Exmoaidevon
Exnadevtikov’ (Educational Reconstruction for Teacher Education, ‘ERTE’, Komorek &
Kattmann 2008, oynua 2) oamotelel éva peBodoAroyikd mAaiclo yio TOvV GYeESCUO
OMOTEAECLATIKMOV KOTEVOLVTIPLOV YPOULOV Y10, TNV EKTOIOEVOT] EKTUOEVTIKMV.
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Yype 2 : To povtéro g AWaKTIKig Avadounong yio. Tnv
Exnaidevon Exnadsvtikdv ‘ERTE’ (Komorek & Kattmann 2008)

(3)
KarteuBuvtripieg Mpappéc
yla v
Eknaideuon EXMouSeuTIKWY

» 4

H) <= =N ®
Awacadpnon OswpHoEwv ‘Epeuva otnv
yua Nawdaywywr lvaon
Adaxktiki Adunon Neplexopévou
TwV EKMaSEUTIKWOV

2Opeovae pe TV EIA0GOOI0. TOL HOVIEAOL 1 JOIKOGIO. OTOGOPNVIGNS TMV EVVOLDV TOV
TEPIEYOUEVOD TPOC  EKTOUSEVLTIKY] SOUMOT, €ivol amapoitnto va ovvdvaotsi pe v
diepevvnon tg HMadayoywkng I'voong Ilepieyouévov, TIITT (Berry et al 2015) tov
eKTadeVTIK®OV. OnmM¢ Kol GTNV TEPIMTOON TOL HOVIEAOL NG ‘ABaKTIKNG Avadounong’
(MER) 1o povtého ERTE mepilappavet pio oAANAETIOPAGTIKY Kot GEPOELDT| S1ad1KAGTaL.

2xedlaoUog Epevvag

H aAAniemdpootikn kot onelpogdng dadtkacio tov poviédhov ERTE oty mopovca épevva
viomomfnke péca oto miaico pag ‘Kowodmtag Mabnong. MéEAn g kowvotntag
OTOTELEGOV:

o) TEVTE gv evepyeia exmardevtikoi (amd PéBvuvo, Hpdaxdelo kot AOfva)

B) 600 gpevvntég g A.D.E anod 1o [Mavemomuo Kprjtng (P€6vpuvo),

v) Vo gpevvntég g NE-T and to Tdpvpa Teyvoroyiog kot 'Epgvvag (I.T.E, HpdiAero
Kpnmne),

d) évag exmpdcmmnog amd 10 Movceio Dvoikng Iotopiag Tov Tavemotpiov Kpnng
(M.®.1.K, Hpaxielo Kpnne) kot

€) 000 exkmpdsmnol and to Tdpvpa Evyevidov (AOMva).

Ot cuppeTéYoVTEG OTNV €pEVVOL €V EvEPYElD EKTTAOELTIKOL, Elyav HeYOAN SOOKTIKY eumelpiol
oAAG Kol VYNAG TVTIKA Tpocovia. Edwotepa v opdoo TV TEVIE EKTOLOELOUEVOV
ATOTEAEGOV:

o ¢vag oyoAkdg svpuPovrog Ipwtofadag Exnaidgvong e Hetamtuylokéc omovdéc oTig
®.E ko d1daxtopikn dwtpipn oty Awdackario [TepiParroviikov Emommuay,

o &vog ekmoudevTikdg, amodeoltog Duoikod TUNUOTOG HE UETOMTUYLOKES OTOLOES Kot
ddaktopikn datpiPn otov topén TS AdakTikng Tov Puoikdv Emetnuav,

® L0 EKTOLOELTIKOG, OmdPOLT TOL XNUIKOV TUNHOTOG, e HETOMTUYIOKES GTOVOES Kol
ddaktopikn datpPn oty SaKTIKY TG Xnpeiog,

® L0 EKTONOELTIKOG, amdeoltn Tov Duoikod TEMHOTOG, e HETOMTUYIOKES GTOVOES Kol
dwaktopikn dTpiPn oy Awaktikn tov Pvoikodv Emetnuov,
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e £VOG EKTTALOELTIKOG OTOPOITOC TOV TUNUATOC XNUElNG, He O0aKTOpIKn datpiPny otov
topéa g Xnuetog

Aviloya pe TIG EKACTOTE OVOYKEG TOV TPOYPAUUOTOS, TPAYHOTOTOMONKay 1060 €§
0mooTdoemc 660 Kol oo {MOMG GLVOVTNGELS TOV HEADV. To €TNCLOC SAPKELNS TPOYPOLLLLAL
ekmaidevong, yopiotnke pebodoroyikd oe Tpelg d1adoykég paoelg (oynua 3).

Yype 3 : Ot tpelg pAcels TpoypapIATOS EKTAIOEVOTG TV EKTOLOEVTIKAOV

'E Eﬁo?cs{mm] g AMniemidpaon - Eqpopuoym xot
% LEADV LLE TIS S| mavoos 3| ofwoidymon
5| Swotdoeig = 5| mpotdosichdésg _ B mg
§ S g Evérr]rag.|::>g_ 5| peidv g ,5 | owoxTikig
3 ng - H? K?‘Wﬁ’n’]’[ug’y‘la r:.& % EVOTITOLS.
g E| 8éunonng &
Z Z| svomrac. =
&
#

AldpKeLo EKMOSEVONG: Eva £toc (10 tnhsBuaokésig, 3 Swa {wong UUVC&"EﬁUEL>

A’ paon: e o tpdTN oEPd £E1 TNAEOIACKEYEMVY T LEAT TNG OULAOOG OLOTPAYLUATEDTKALY
Oepatikég mov dmtovtay TG SWUKTIKNG EVOTNTAS OTMG!

) T0 EMOTNHOVIKO Tepleyouevo ¢ NE-T,

B) N avaokdnnon epgvvav Yo v owackaiio Kot tnv pudbnon g NE-T,
v) n dwackora O.E pe diepedvnon,

d) ot draotacels g Yrevbuvng Epevvog kot Katvotopiog,

€) N avaTTLEN J1BPACTIKMOV eKOEUATOV

o1) N xpnon epyareiov WEB 2.0 otnv didackaiio.

2mv ovvéyewn, o€ pia o {OOMG GLVAVINGT OEPKELNG TPLOV MUEPDV, Ta UEAN glyav TV
evkapia va EevaynBovv oe yopovg oegaymyng €pevvag awyung (I.T.E), oe ydpovg pe
exOépota emotyung (M.O.LK) aAld ko va €pBovv oe emapn pe OOOKTIKO VAIKO NG
Navoteyvoroyiag mov giye avantuyei oto I[1.T.A.E tov IMavemotuiov Kprmc.

B’ @don: e pla 0edtepn oepd 1e€6GAPOV TNAESNCKEYE®Y, TO WEAN TNG KOWOTNTOG
Katéhecav TIC AmOYELS Kol TIG TPOTAGELS TOVS Yo TV d0unon tov Pocikod KOPHov TG
dakTikng evomrag. To emduevo Prpa, NTOV Vo, OVOTTOEOVY Ol EKTOOEVTIKOL Lol TPMTN
OAOKANPOUEVT €KO0CT TNG OOAKTIKNG EVOTNTOS, KATAAANAN TPOcapUOGHEV otV Paduida
toug. H avamtvuyBeica evotra mapovcidotnke oto vrolowmo pEAN og o véa dwo {dong
ouvavInom OJuIPKEWG OVO MUEPDV. ZKOMOG TNG OAANAEmiOpacng Mrtav 1 amd KOwov
Slpodpemon pag evotntog pe evwaio doun (oyqua 4), aAld pe gvelMéio otV €MAOYN TOV
KATAAANAOL Yia TV Babpuido wov amevBiveTon 6100KTIKOD VAIKOD.
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Yypo 4: Aour S180KTIKAG EVOTNTOG

1° MaOnpo Ewoayoym
2° Madnpa Eriokeyn oe Movoeia Emompov

Epappoyég g Navoemomung:
Avtoxafopilopeva YAaud

3’ & 4°MaOnpa | -I16co pkpd givar o vavo;
160N TEC E€OpTdLEVES OO TO
péyebog
5° MaoOnpa Znmuato Y.E.K:
-ApBpa gpnpepidmv

-Zulnnon ue g1d1Kovg 6T GYOoAElD
KOl GTO EPELVNTIKO KEVTIPO

6° Madnpa Eniokeyn o1o gpguvntiKd kévipo

7° Madnpa Kataokeun ekbepdtov

I poon: O1 ekmadevTikol 6 avTN TV GAcT €pdppocav v avortvybeica evotnta oe
OLVONKEG TPOYUATIKNG TAENG. META TNV OAOKANP®GOT TNG EQPUPHOYNG, G Ui Tpitn oo {dong
ouvavtnon owdpkewg 000 MUEPADV, HOPACTNKOV HE TO LRTOAOTO UEAN TNG OUAdOS TNV
EUTELPLOL KO TV avoTpoPodoTnor mov EAafav arnd TV aAANAETidpaon) ToV Lobntdv Toug Le
v dWokTikn gvotnta. Tehkd e€aydpuevo amd v dadikacio aglohdynong mg evotmrog,
nrtav n avdoeltn véov TPoTdcemy Kol 10DV Yo TNV avadOUNoT TG, HE YVOUOVA TNV
evioyvon g Katavonong tov Lontov.

Mo tig avdykec g épevvag mpaypatomomOnke moALSAGTAT] GLAAOYY OEOOUEVOV.
Ewwotepa

o) Tpoypatomotonke PvteookOTnon OA®V TOV THAESIACKEYEDV 0ALA Kot TV dta (DoNG
GLVOAVINGE®V,

B) Kateypdon n acOyypovn EMKOWV®OVIL TOV LEADV HECH OUAOIKNG OAANAOYpapiaG,
v) 000nkav pre - POSt £pOTNUOTOAOY Yo TNV KOTOYPAPT TOV OVIIAYEDV TOV

EKTOOEVTIK®OV 0€ oyéon He Tig dwnotdoelg g evotntag (NE-T, YrevOvvn Epevva &
Kawvotopia, emkovovia g emotung Hécw ekBepdtmv),

d) TPOYUATOTOMONKOV ML-O0UNUEVES GUVEVTEVEELS LE TOVG EKTTOOEVLTIKOVS, OVOLPOPIKE
pe v doun ko Aettovpyio g ‘Kowodtmrog Mabnong’,

€) eMPONGOV 01 OIOOKTIKEG EVOTNTEG TOV EKTOLOEVTIKAOV (OTO SLOPOPETIKA GTAOIL PEYPL
TNV OAOKANP®GT TOVG).

Avdaloon dedouévawv

AOY® TOL JlEPELINTIKOD YOPOKTAPO TNG EPELVOG, YPNOLLOTOOVVTOL TOLOTIKEG WEBOSOL
avaivong mepieyopévov (Cohen, Manion & Morrison 2007). Yrnootnpiktikd mAaicto yio tnv
avdivon amotedel to ‘Atacvvdedepévo Movtého Emayyeipatiknig Avantoéng Exmoidev-
TkdVv’  (Interconnected Model of Teachers’ Professional Growth, IMTPG, Clarke &
Hollingsworth 2002), n OgueArioon tov omoiov Poacictnke oe eumelpikd oedouéva. H
mpootTifépuevn a&lo Tov HOVTEAOL Yo TNV TOPOVCH EPELVA, £YKELTOL GTO YEYOVOg OTL 1
Lo LVOESEUEVT), OAANAETIOPACTIKY KO Un ypoppikny doun tov (oynuo 5) deyeipel tov
OVOOTOYOGLO TOV EPELVIT Y10 TIC EMUEPOVS OLOOIKAGIES KOl TIG OAANAETOPAGELS LECO OO
T1G OTO1EC GUVTEAEITOL 1) EMAYYEALOATIKY AVATTUEN TOV EKTALOEVTIKOD.
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Tyqna 5: "Awacvvoedepévo Moviého Erayyeipatikng Avantuéng Exnadesvtikav” (IMTPG).

Eéwtepikos topusas

Mep1pdirov arhaynig
E&mtepucn Ty
TANPOPOPLAV 1|
gpedoparov
Ilpocwmikos touéag 4 \ Touéag npartikijc

I'vaeeig / Anoyerg
/ Zopmeproopd

*t--------=-- Enoyyelpotikog
TEWPUPATIONOG

—> Ofomon
AvaoToyucpnés Kvpiapyo

anoteliopnaTo

2opeova pe v erkocoeic Tov Hovtélov, N eEEMEN evOg EKTOLOEVTIKOD TTPAYLLOTOTOLE T
HEC® OoAAOYNG o€ TECOEPLS OLOKPLTOVG TOUEIS TOV GLVATOTEAOVV KOl TOV KOGUO TOL
eknmadevtikov. Tov Ilpocomkd Topéa (Yvdoels, ondyels, OTACELS EKTOOELTIKOV), TOV
Topéa IMpaxtikhg (EmayyeAUOTIKOS TEWPOUOTIOUOS EKTTALOELTIKOV), Tov Touéa Xvvemeidv
(xuplopya amoteléopata) kKot tov EEwtepikd Topéa (mnyn mAnpogopidv Kot epeiopdtmv 1
vrootpigng). Omowdnmote aAdayn o€ éva amd avToHg TOVG TOUEIS, TVPOOOTEL TNV OAANYT
oe éva GALO Topéa péca omd o OpesorofnTikn OdtKacio, OTOL O EKTOOEVLTIKOC
avaotoyaletonr ko Oeomler oty mwpdén o véa dmoyn M €va Today®ylkd HOVTELO.
Onowdnmote drodikacio exayyeAHaTikng eEEMENG TOV EKTOOEVTIKOD GLuVTeEAEiTon péoa amd
TOVG TEPLOPIGHOVS KO TI TPOOTMTIKEG TOL TEPPAAAOVTOS HEGO OTO OTOI0 GLVTEAEITOL M
aAlayn. Xopeova pe v mpoavagepbeica @riocopia tov IMTPG, oe mpdto eminedo
TPOyYHOTOTOmONKe avdAVoN TOL  ONMTIKOOKOVOTIKOD VAMKOD 7oL  eANeOn oamd T
Bwteookonnoelg TV TAedoKEYE®V Kol TV ol {MONG GLVOVINGE®V TOV UEADV TNG
KOWOTNTOG OAAG Kot TV OEQOUEVOV amd TNV 0GVYXPOVN ETIKOWV®VID, TOVS. Avamtiydnkov
KOOIKEG TOGO Yl TNV KOTNYOPLOTOINCT| TOV EUTEIPIKMY OEGOUEVOV GTOVG TECTEPIS TOUELS
TOL HOVTEAOL OGO KOl Y0 TNV KOTAYPOON TV OAANAETOpAceEwV PETAED avtdv. ATd v
drdkacio vty avamtiyOnkay yio kébe eKToudeLTIKO TPEIS AVOTOPAGTACELS TOV LOVIEAOV
(o yuo k@Be @AM TOL TPOYPAUUATOS EKTAidELONG, CYNUA 6) TOL YUPTOYPOPOVV TIC
OAANAETIOPAGEIS TOV SLOPOPETIKMV TESIWV GTNV TOPEIRL TNG EMAYYEAUATIKNG TOLG e&EMENG,
péoa oto meparrov g ‘Kowommrag Mabnong'.

57



O MANEAAHNIO ZYNEAPIO
AIAAKTIKHZ TON OYZIKON EMIZTHMON KAl ,
NEQN TEXNOAOTIQN ETHN EKMAIAEYIH ZU}JTTOOIU

Yypa 6 : Avaropaotdoeig Tov IMTPG evdeuctikd yio évav exnadentikd oTic TPELG PACELS TOV
TPOYPAULATOG eKTaidELOTG (01 apBpol amotehobV Hovades avaAvoNC).

E. EPUKCO! o
Sotepids Topéag Eéwtepikdc topsas

A’ 0d .
A’ odon Méin e B “ods )
Kowétrag Mﬂ:‘l m™ms
Maébneng Kl‘;t'vgmw;
abneng
Hpoowmicis topta ) Touéag npoxtiijc (5)

O]

Ipocwnikds topéag // \ Topéag npaxtikig
(12) @)

Aépmong
™
gvénTog

I'vooeg/
Andyeg /
Topmeprpopd

3) Aépmeng
> ™g

evérnrog I'voosig/

Anéyerg/
Zopmeproopa

©

Touéac ovvenerdy

Touéag ovvemeldry
2
Avokoligg / )
Avaykeg Avokorigg/
Mobontév Avaykeg
Eéwrepinig topéag Madnrév
" oéon )
Mén g
Kowoémnrag
Mabnong

, . ) N i ,
Ipocwmris topéas  (8) ,",' ) \‘TOﬂeac mpasTic

I'voosig /
Andyeg / Abpmon
Zopneprpopd ™mg
gvotTag

Avokoligg /
Avarykeg
MaOntov

H avdivon tov otoyeiov mov mpokOnTouy amd aUTEG TIS OVOTOPACTACELS, GE EVO TPATO
eMimedo mpaypotomotleitor yo kibe eKTaOEVTIKO EEY®PIOTE Ko EEMOGETOL GE GLVOVACUO
HE TNV aVOALON TOV OWOUKTIKGOV EVOTHTOV, TOV EPOTNUATOAOYI®V OAAL KOl TOV TMUL-
dounpévav ovvevtevemv. Xtoyxoc stvan va eEayBobv otoyeio yio o aTOMUKA TPOEPIA
EMOYYEAUATIKNG €EEMENG KOOE eKMOOELTIKOV. Xg £€va OeVTEPO €Mimedo, 1 OvVOAVOT
TPOYLOTOTOIEITOL LE GKOTO VO, EVTOMIGTOVV Kot Vo avaAvBodv kowvd otoryeion Ko mihoveg
SLPOPOTONCELG LETOED TOV TTEVTE EKTOOELOUEVOV KOODS Kol va peketndel n cuvelspopd
m¢ ‘Kowomtag Mébnong’ og mhaicto yio tnv enxayyehplatikn e£EMEN TOV EKTOLOEVTIKAOV.

3. AtoteléopaTa

And T1g avamoapactdoselg Tov poviélov IMTPG, 1660 atopikd yio kKabe ekTatdenTikd 660 Kot
GUVOMKG Y10l TOVG TEVTE EKTOLOEVOUEVOVS, OVOOEIKVOETOL 1 OSLIAELTTN KOl TOALOLAGTOTN
OAANAETIOpaoT PETAED TV HEADY TNG KOWVOTNTAG. AV KOl O AVIGVYIES, TOL TPOUTOLTOVLEVA,
KOl Ol TPOKANGELS OV KOAOUVTOL VO OVTLETOTIGOVV Ol EKTOUOEVLTIKOL dtopopomotovvTot
avaAoyo LE TNV AT 0TV omoia BPIoKETAL I AVATTVEN TG EVOTNTOC, TOPOUUEVEL EMLTOKTIKN
N avAaykn Yy GuveY Kot GTOYXELVUEVT] OAANAETIOpAOT) e TO LIOAOUTOL LLEAT] TNG KOWVOTNTOG.
[MapdAAnio, ©¢ evepyd Kot 1GOTIHO HEAN HOG EEEIOIKELUEVIC OUAONS GLVEPYOTMV, Ol
ekmandevTikol a&lomolovy 10 Ppa TOv TOoVg diveTol, EKPPALOVTAG TPOCMMIKES OVTIANVELS,
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OmOYELS, OAAD KOl CUYKEKPIUEVEC TPOTAGELS Yo TNV OOUNON Kol TNV LAOTWOINoTM NG
OOKTIKNG EVOTNTOG,.

Amd ™V avaivon TV O0edoUEVOV NG €pevvag Spaivoviol E€MIoNG Ol avAyKeES T®V
EKTOUOEVTIKAOV OTIG SPOPETIKEG PAGELG avAmTLENG TG evotnTag. v A™ @don (oynua 3),
eotidlovv To eVOPEPOV TOVG OTNV eEebpeon Kol a&loAOYNoN TOL SOOKTIKOV LAKODV, OTIG
TPOSOYPOPES KATACKEVTG eKBEUATOV Kot TV oplofémon tov poAoL TV cuvepyaldpuevov
(POPEMV Kol WOPLUATMOV GTNVY VIO JapdpPwon evotnta. Xty B” @don, eival caeng n otpon
TOL EVOLOPEPOVTOG TV EKTAUEVTIKAV, GTNV KATEVOLVON 0pyIkd TG EMAOYNG KoL €V GLUVEYELN
™G OWOKTIKNG OloEPIOoNG TOL KOTAAANAOL Yo TNV ekdotote Pabuida (dnuotikd, yopvdcto,
AOKe0) S1daKTIKOD VAIKOV. Ot 0vAyKEG Kot T TPOOTOITOVUEVO TOV HoONTOV, 0moTEAODV TO
Boaowd épelopo Yo TNV avVTOAAAYY] OTOYEMV KOl W0EDV OVOPOPIKA LE TNV LAOTOINGN NG
JOOKTIKNG EVOTNTOS G€ aTH TNV edon. Znv [ @don, 1 avdivon Tov dedopévav e EpEVvag,
OVOOEIKVOEL TNV IKOVOTOINGOT] TV EKTOIOEVTIKAOV OO TNV TOPEID EPUPLOYNS TNG OLOOKTIKYG
EVOTNTOG OTNV TAEN KO TNG YEVIKOTEPNG avTamdkpiong Tov podntov. H avatpopoddtnon mov
éhafav ot eKmadeVTIKOl, TVPOOOTEL £val VED YOPO OVTOAANYNG OMOYEMY KOl TPOTACE®V GE L0
dadikacio agloAdynong e OOAKTIKNG EVOTNTOS, LE SLOTVTIMON VEDV TPOTACEMV KOl 10DV
Y10, GTOYEVUEVES TOPEUPATELS, MOTE Va. VIoKLOEL 1] KOTOvON o TOV HobNToOV.

4. Xvpnegpdopora

H cvAhoywm mpoomdfeta kot apofoio SEGUELGT TOV HEADV Yo TNV EKTANP®GT £VOG KOVOD
oTOXOV, O OWUOPOCUOS EEEOIKEVUEVTG YVAOONG Kol gumelpiog, 1N ovtoAloyn 10edv Kot
TPOTACEWV, £TCL OMMG TPOKVNTEL OO TNV KOTUYEYPUUUEVT) OAANAETIOPACT) TOV UEADV TNG
Kowotntog, stvol cOppvo Kot pe v debvn PAoypagia facikd otoryeio evog mAouciov mov
guvoel TV emayyeALOTIKY] €EEMEN TV eKTadELTIK®V. )G evepyd Kot LGOTIUO WEAN NG
‘Kowdmrag Mabnong’ étot ommg dounbnke vy TG avaykes g mapodoos EPELVOC, Ol
EKTOUOELTIKOL VIOBOLV TNV amapaitnTn Ac@EAEL Kol VTOTETOIONGT MGTE VoL avTomokpldovv
EMOPKMG OTIG OMOUTNGELG OOUNONG MG OOUKTIKNG EVOTNTOG LE KOVOTOWO YopoKTnplotikd. H
AOKTNGT VEOV YVOCEMV KOl TPUKTIKAOV LETE amd EEIOIKELUEVT] OVOTPOPOSOTNOT QALY KO 1)
onuovpyi vémv KWWNTp®V omd TNV OAANAETiOpoon HE KOTOEUOUEVOLS  EMIGTIOVEG,
onpovpyet T TPOHTODEGEIS DOTE O1 EKTOLOEVLTIKOL, LE EPOATPIO TNV LOKPOXPOVT] OLOUKTIKT
TOVG EUTEPIQ, VO TPOCKOMIGOUY KOVOTOWES 10€EG YO0 TNV OOUNGCT HOG OO0KTIKNG EVOTNTOS
TOL TPOGEAKVEL TO EVOLOPEPOV KOL TNV OETIKY| OVTOTOKPIOT| TOV HoONTOV.
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EKNAIAEYZH EKMAIAEYTIKQN ZTHN E®PAPMOI'H AIAAKTIKQN
ENOTHTQN ANTIKEIMENQN ZYIT'XPONHZ EPEYNAZ ME
AIAZTAZEIZ THZ YNMEYOYNHZ EPEYNAZ KAl KAINOTOMIAZ

Ayuiio Miyomiion, Anuntpns Zrodpov
[ITAE, Iavemotipio Kprng

Hepiinyn

H a&lo ¢ dwmpaypdteuong Kowmviko-emoTUovik®v {ntmudtov ota podnuata tov Gueikdv
Emomuov eivar gupdtata avoyvopiopévn kot propet vo vrofondndei oe peydho Pabud péowm g
daokariog Oepdtov épevvag aryuns. Amapaitnt mpoindbeon vy ovtd Bewpeitar N KATGAANAN
TPOETOLOCIN TOV EKTOLOEVTIKAOV Yl0L TNV OVIETOTICY] TOV TPOKANCE®Y OV avadvovtal amd
SWMPAYUATEVOT] TOV TAPOTAVE Oepdtov 61 oxoMkn TAEN, T0CO amd TAELPAS OOAKTIKMV
TPoceYYicEDY OGO KUl OO TAELPAS EMCTNUOVIKOD TEPLEYOUEVOD. LT TANIGIH OVTA, 1| TOPOVGA
epyooio eEetdlel TOV TPOTO LE TOV OO0 €V EVEPYEID EKTOLOEVTIKOL VAOTOI0VV OTIG TAEELS TOVG, LE
TNV VTOGTNPIEN LEVTOPMV, 10l SIOAKTIKT] EVOTNTA LE KOWMVIKO-EMIGTILOVIKEG TPOEKTACELS.

Abstract

The negotiation of socio-scientific issues in science courses is widely recognized and it can be
significantly assisted through teaching cutting-edge scientific subjects. Essential prerequisite to that, is
considered to be the proper teachers’ preparation in order to meet the challenges that emerge by the
negotiation of such issues, both in terms of teaching approaches and of scientific content. In this
context, this work examines the way in which in-service teachers implement in their classrooms, with
mentors’ support, a module with socio-scientific implications.

1. Evocayoyn

H o&la g dompayrdtenong KovmoviKo-eTIGTNHOVIKOV {NTNudtov otn odackoiio tov Puoikov
Emomuav (PE) éyel avayvoplotel amd TV ETIGTNUOVIKY KOWwOTNnTe NG O00KTIKNG Tov PE,
dedoUEVOD OTL EAKDEL TO EVOLAPEPOV TOV UOONTOV KOL TPOAYEL TOV EMIGTNLOVIKO TOVS YPOUUUATIOUO
(Hofstein, Eilks & Bybee 2011, Levinson 2006, Ratcliffe & Grace 2003). I'ia ) dwayeipion tétoimv
Oepdrov gvdeivotal To TESI0 TNG GUYYPOVNIG EMGTNIOVIKNG EPEVVAG, KOOMG avTIKEIIEVA EpEuVAG Kot
TEYVOAOYIOG OLYUNG OVTITPOCORTEVOVY GLVNOW®G ol AyOTEPO KOTAGTOAMYUEV EMIGTNUN, 7OV
eveOUaTOVEL (Tt To 0TToio. PpicKovTal aKOU VIO aVTITOPAOEsT) SLLPOPETIKMV ETIGTUOVIKOV
ATOYEMV Kol EUTEPLEYEL o d1doTacn aupioftnong (Levinson 2006).

Y10 TAOIGLOL TNG TPOGEYYIONG OVTHG Wmopel va evtoyBel Kor 1 GTOYELON CPKETOV EVPMITUIKMOV
npoypappdtov vo swooybei ot dwdackaiio tov ®E m évvown g YmevBuvng ‘Epevvog ko
Kawortopiog (YEK). H YEK avtmpoocwnevel po oOyypovn amoyn 1ng otaovvoeong HETOED
EMOTAUNG KOl Kowwviog kafdg otdxog eivor m dnuovpyio pog Kowhg aviiinyng tov porov
SPOpOV  EUTAEKOUEVOY TOPpayOVTOV (KuPepvnoemy, eMGTNUOVOV, TOMTMOV KAT) OTEVOVTL OTIC
dwdkaoiec g épevvog kot tng kowvotopiog (Sutcliffe 2011). To to Adyo avtd depevvdtor M

61



0

P o

O MANEAAHNIO ZYNEAPIO

AIAAKTIKHZ TON OYZIKON EMIZTHMON KAl ,
NEQN TEXNOAOTIQN ETHN EKMAIAEYIH ZU}JTTOOI(]

dwaktikry alomoinon ¢ YEK kol o¢ mAdiciov SompayldTeuons KOW®mVIKO- EMIGTIHOVIKMOV
mmudrev (Blonder, Zemler & Rosenfeld 2016).

Qot1660, KGOe OmOLTOOUEVT] OAAGYT] OTNV EKTOidELoN €V TEAEL EVOMOKELTOL GTOVG 1010VG TOLC
EKTTALOEVTIKOVG, MG TOVG KEVTIPIKOVG TAPAYOVTES TNG OvavEMONG TG ektaidevong otig ®E (Osborne &
Dillon 2008). Xyetikéc €pevveg &v TOUTOIG KOTOOEWKVOOUV OTL Ol EKTAUOELTIKOL OVTIHETOTILOVV
dVGKOAlEG TOGO GTO VO S10GEOVY OTOTEAECUATIKA £VVOLEC GUYYPOVMV BEUATOV PUOIKMOY ETIGTNUOV
(Angell et al. 2004) 660 Kol 6TO VO, EVTAEOVY 0T SIOUCKOAIN TOVG KOl VO SLOXEIPIGTOVY KOIVMVIKO-
emotuovikd nmuota (Forbes & Davis 2008) yeyovog mov kabiotd emrtaktiky v aviamtuén
TPOYPAUUATOV EmayyEAIATIKNG eKTaidevong Tovg (Bianchini, Johnston, Oram & Cavazos 2003).

2opemva pe toug Van Driel, Meirink, Van Veen & Zwart (2012) ot ekmodevtikol poboaivouv pe
Supopovg TpoOTOVS Kol o€ mowkila mAaicwa. H katavonon cuvendg tov TPOTOL EmAyYEALOTIKNG
AVATTUENG TOV EKTOOEVTIKMY EIVOL OTOPOLTITI TPOKEUEVOL VO, OVOTTTUYXO0DV TPOYPAUUATA Y10 TV
KAALYN TOV avOyK®V KOl TV OVTILETOTION TOV SVCKOAM®MY oV avtipetonifovy o kdbe pdon g
otadtodpopiag toug. [apdiinia opwms mpofinpatiopol ekppdlovtal Yo T0 TEPIOPICUEVO EVPOG TOV
EKTTOLOEVTIKAOV TAPEUPACEDY GALA KO Y10 TNV 0moTELEGHATIKOTNTA Tovg (Borko 2004). Mia amod Tig
neBdd0VE TOV ATAVTOVV GTNV AVAYKT Y10 EDPVTEPT] EPOPUOYN TOV (NTOVUEVOV SIOOKTIKMDY TPUKTIKOV
elvar 1 exkmaidevon kot a&lomoinon eKTUdELTIK®V ©G ToAlamiactoctdv (Maall & Doorman 2013).
Avtiotoyya, v mo paxpdPia amoteréopata, Epguvec twv Akerson, Cullen & Hanson (2009) kot g
Inman (2011) mpoteivovv TN GUUUETOYN TOV EKTOUOELTIKOV € KOWwOTNTeG UGbnong, Omov ot
EKTOOEVTIKOTL OAANAETIOPOVV 1GOTIA, AVTOAAGCGOVV EUTELPIES, YVACELS KO TPOKTIKEG KOl LE AVTOV
TOV TPOTO GUVTEAEITAL 1 EMAYYEAUATIKY TOVS EEMEN Kot OUKOSOUEITOL 1] O100KTIKT TOVG TAVTOTNTA.
Av ka1 dev VIapPYEL KATO10G KAOOAIKOG OPIGHOG TOV KOWOTNT®Y HEONnone, o Tupfivag Toug edpdletot
GTOV SLOUOLPOGHO YVOGEMY KOl TPUKTIKMY KOl TOV OVOGTOXAGUO UoG Oudoas avlphnoy tdve oty
TPOKTIKY] TOVG [E Evav TPOTo oAniemdpactikd Kot wotipo (Stoll et al. 2006).

H ovpPovievtikny kabodnynon (mentoring) tov eKTOdEVTIKOV 0POpPE € o, cLVHOmG
HaKpOYPOVN 1GOTIUN GYECN OOV O HEVTOPOS OMOTEAEL NN TPOAKTIKNG YVAOONS Kot NOKNG
VROGTNPLENG, TPOUKTIKY 1 OTOl0L OUOG EVEYEL OQEAT EKTOG OO TOVG EKTOOEVOUEVOVS KOl Yo
toug pévropes (Awaya et al. 2003). O cuvdvacudg TOpa TV dVO TPoceyyicE®V UTOpel va
EMPEPEL TOAATAG OQEAN YO0 TNV EMOYYEAUATIKY €EEMEN TOV EKTAOELTIKOV TOGO GE
EMIMEDDO YVOCEMV KOl TPOUKTIK®V, OGO Kol € €Mmedo OeEOTHTOV Kol OTAGE®V, KOODG
EMOPEAOVVTOL TOPAAANAQ TOGO omd tnv eEewdikevon Tov péviopa OGO Kol Omd TNV
OAANAETIOPOGT] TOVG PE TNV TPAKTIKT TV cLVadEAQmV (Melville & Bartley 2010).

Me Bdon to mopomave 1 Topovod EPELVO GKOTO EYEL VO OEPEVVNGEL TOV TPOTO WE TOV OTOi0 €V
evepyeio eKTOIOELTIKOL VAOTOOUV Uidt SIOOKTIKY EVOTNTA TAV® GE OVTIKEIEVO £PELVAG OLYUNG LE
KOW®MVIKO-ETIGTNUOVIKEC OOTACELS VO TNV emiPreyn UeEVTOPOV EKTOIOEVTIKOV O©TO, TACICLOL
Kowotntev padnong. Kot mo cuykekpyéva vo diepevvioet:

(a) ITov eivoar eotiaouéveg ot mopepPacels TV UEVIOPOV Yoo TNV LROGTNPEN TOV
EKTOLOEVTIKMOV KT TNV €QOPLOYN EVOTNTOV GYETIKMV LE OVTIKEILEVA £PEVVAG OLYUNG OTNV
TAEN TOLG;

(B) Xe 11 Tpomomomoelg eni TV dOCUEVOV EVOTHTOV TPOPaivouy TEMKA Ol EKTONOEVTIKOL
LEGQ OO TNV OVOTEP® SAOKAGTOL;
2. MgOodoroyia

To BewpnTikd kol peBodoroyikd TAaiclo g EPELVAG Hag eival TO HOVTEAO TNG AOOUKTIKNG
Avodoumong ywu TN EKMOIOEVON EKTOOEVTIKMV, £VO. OAANAETIOPACTIKO HOVIEAO TOL
AmOoKOTEL GTNV JUOPO®ST KATELOLVTNPIOV YPAUUDV Y10, TNV EKTOIOELON EKTOOEVTIKMV
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péoa amd v €€100ppOMNON TOV EUTEPIKMOV EPEVVOV Y10 TNV EMAYYEALOTIKN OVATTUEN LE
T1G Pactkég apyég Tov eKmadevTKol oyedtacpov (Van Dijk & Kattmann 2007).

O oyedoudg g épevvag, o omoiog Paciletar oto npdypaupa IRRESISTIBLE (http://irresistible-
greece.edc.uoc.gr/index.php/el/), éxet ev cvvtopia g e&nc:

¥ SuipKeEl MG TPOTNG QAong, S5 exmadevtikol (€vag exmoudevtikog TG TPOTORAduog
exmaidevong kot 4 ekmadevtikol g dgvtepoPdbuiag ekmaidevong - 2 guoikol kot 2 ynuikot), oe
ocuvepyacio pe EPELVNTEG OTO MEGIO TNG EMGTNLUNG, EPEVVNTES TNG OOAKTIKNG TV OF kot £181kovg TG
EMKOWOVIOG NG EMOTAUNG avERTLEAY KOl VAOTOINGOV Mo, OO0KTIKY €VOTNTO GYETIKA UE TN
Navoteyvoroyia kot wroyég g YEK.

¥ dudpkeln pog devTEPNS QAoNG, ol 5 avtol exmadevtikoi (610 €€\g ‘HévTopes’) £dpacav ¢
TOAMOTAQGLOOTEG KO EKTTOUOEVOOY GTO, TAAIGIO KOWOTHTOV udnong dAiovg 32 exmardevtikovg (5
éwg 10 €KaoTOC) OTNV EPAPLOYN TPUDV EVOTNTOV TAVM oe avtikeipeva épevvag oryung. Ot Tpelg
eVOTNTEG OTIS OMOIEG EMUOPOOONKAV Kol £QAPUOCGAY Ol EKTOOELTIKOL Mtav ol Epopuoyés e
Navoteyvoloyiag, Tov avamntoydnke omd Ty eEAANVIKN Oudda UE TN GLUUETOYN KOl TOV UEVIOP®V,
ootk orovg Qreavodg, mov avanthydnke and toug I'eppavoic etaipovg kot Mytpiko yala yia pio.
vy ovamTody, mov avortuynke amd Tovg OAAaVOOVG eTaipovs. Ot Tpoavapepbeices evotntes eiyov
avantuybel oto miaicto tov mpoypdupotoc IRRESISTIBLE Bdoet tov akdlovbov kowmdv
TPOJAYPUPDV:

— vo gyelpouv {nripata vrevbovng €peuvag kKol Kalvotopiog péoa omd  avTIKEipevo
GUYXPOVNG EPEVVOS OLXNG,

— va Tpodyovv T depeuvnTikn ndbnon Pacilopeveg oto povtédo tov SE (Bybee 2006) pe
mv emnpochetn @domn g avtarloyne (exchange) tov yvocewv tov pobntov péowo
exbepdrov,

— va aglonowov epyoaieio web2.0 kot

— VO EUTAEKOVY TOVG HLOONTEG GTNV aVATTLET O10OPUCTIKMV EMGTNUOVIKAOV EKOEUATOV.

Qot660 M k@Be evotnto mopovoiale TO OWKA TNG YXOPAKTNPIOTIKA, eKk@pdlovtog Mo
OLLPOPETIKT] TPOGEYYION OMEVOVTL GTNV OVATTLEN EKTAOEVLTIKOD VAMKOV KOl GTO TG OLTO
elye pmohaotet pe tig dSwuotdoelg g YEK (ITivakoag 1).

Hivaxag 1: Méoa mpocéyyiong emotnovikov mepteyopévou kot YEK avé evotnta

Navotgyvoroyia MlaoTiKG 6TOVG Mntpwko I'dha
Qkeavovg
BaOpida mov Anpotiko, Mpvacio, I'vpvéoto Avkelo
EQUPUOOTNKE Avkelo
Mpocéyyion [paxtucég Kdapteg kewpévoo / Epomoelg
EMGTIUOVIKOD dpacTNPLOTNTES Starypdppota pong EUTESWOTNC
TEPLEYOPEVOV Hoyyvidw poAw@v
Mukpég Epevveg
Mpocéyyion YEK | ApBpa MME ApBpa MME Debate / TTouyvidt
AMnentidpaon pe Nopikd keipeva poOL®V
EPEVVITIKE KEVTPOL Aldhoyog -
EMYEPTLATOAOYIOL
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O1 32 ekmondevtikoi g devTEPTG PAOTG TPOEPYOovTaY amd TNV TPp®TORAdiie, Kot T devTEPOPAdLa
exmaidevon, and meployés g ABnvog, tov Hpoakieiov kot tov PeBopvov kot aviummpoodnevay éva
LeYAAO gVPOG GYOAEI®V.

H empopomon Eexivnoe pe pa evapktiple oOAOpEAELD 0TI JEPKELD TNG OTO10G TAPOVGLAGTNKOY Ol
Baocikég apyég TOL TPOYPAUUATOS ALY Kol To KOPLO ONUElR TOV TPUDV SOOKTIKOV evOTHTOV. Bdoet
TOV TOPOVGIICEMY OLTAOV Ol EKTOIOELTIKOT KANONKaV va emALEOVY Ol EVOTNTA EMBVUOVGAV VO
VAOTOGOLY GTIV TAEN TOVG. TN CLVEYELN, KO Y10 TOVG ETOUEVOLS 5 UAVES, TpayLaTtonomOnkay 6-8
ocuvavthoelg (O {oong M/kor péom nAedwokéyemv) Tov Kowvotitov pddnonc. H mopsia
dleEaymyng TV cuVaVTNCE®Y AVTOV elye ¢ e&N¢:

— XV TpOTN GLVAVTNON cL{NTHONKAV Ol OVAYKES KOl Ol TPOGOOKIEG TMV EKTOIOEVLTIKMOV Omd TNV
EUTAOKN TOLG GTO TPOYPULLLAL.

— X11c endpeveg 2-3 cLVOVINGELG, TOL dlenyOnoay TPy TV €Qaproyn oty Taén peretnOnke ce
Baboc To VAIKO TV EVOTATOV 0td TAELPAEG EMGTILOVIKOD TEPIEYOUEVOD, JOOKTIKNG aflomoinong
(Baoet tng diepevvnTikng nabnong) kot avadeiéng ttuoydv e YEK.

—  XTIC TEAEVTAIEG GLUVAVTNGELS, TOV EAAPaV YMOPO KOTA TN SIAPKELN TNG EPUPLOYNG TOV EVOTHTMOV
oTIg TAEELG, Ol PévTopeg mopeiyav TNV LIOGTAPLEN TOLE GTOVG EKTTALOEVTIKOVG cu{ntdvTag pall
TOVG TIG SVOKOAIEG TTOV avEKVTITAY, BONOOVTOC TOVG GTNV TPOCUPUOYN TOV EVOTHTMV GTIC AVAYKES
TOV HadNTOV TOVG, d1ELKOADVOVTAS Tovg Ue TV e£e0pecn LAIK®V kol cupPovAedovtdg Tovg emi
NG Jlayelplong GVYKEKPIUEV®Y OPACTNPLOTHTMV.

— IIpoc tO0 TéAOG TNG €QAPUOYNG TOV EVOTATOV, TpayuoTomodnke pio muepida Yoo TOovg
EKTAOEVTIKOVG DGTE VO, UITOPECOVY VO VIOCTNPIEOLY TOVg UabNTEG TOVG KOTA TNV dtdtKacio
avATTLENG JLAOPUCTIKAV EKOEUATOV.

— Metd «xor v ohoKANpwon 1Tng mapovoicong Twv  ekbepdtov  omd  tovg  pobntéc,
TPOYUATOTOMONKAY Mo KOTAANKTIKT] OAOUEAELD OTTOV 01 EKTOOEVTIKOL TOPOLGIOCAY TIC EUTEPIES
TOVG amd TO TPOYPOUIO EGTIALOVTAG GTN GUVEPYAGIO TOVE UE TO UEAT TOV KOWOTNTOV pabnong,
0TI OVOKOMEG TTOV AVTILETAOTIGOV KOl GTOV TPOTO OV 1) EXUOPP®GCT TOPDOONGE TNV TPOCHOTIKN
KoL ETOYYEAUATIKN TOVG eEEMEN.

Ymv mpoondbeia depedvnong ¢ AElTovpyiag TV KOWOTHTOV Habnong, mpoyuatomrombnke o
TOALALAGTOTN GLAAOYN dedopévav. Eidikotepa dedouéva avtAnnkay péow:

— LOYVITOQ®VINCEMY TOV GUVOVINGENDY TOV KOWOTHTOV LABNGCNG KOl T®V OAOUEAELDV UE TIG OTOIEG
KOTEYPAPN 1 CAANAETIOPUOT] TOV EKTALOEVTIKAV LLE TOVG LEVTOPES TOVS KOl TOL VTOAOUTA LEAN TNG
KOWwOTNTOG Hibnomng.

— &VOG EPMTNLOTOLOYIOL TOV GUUTANPGONKE TPV TNV Evapén AerTovpyiag TOV KOWOTHT®V pdbnong,
EMKEVIPMOUEVOL OTIG OVAYKES KOL TIG TPOCOOKIES TMV EKTOOEVTIKADV,

— &VOG £POTNUATOAOYIOV OV GUUIANPOONKE ULETA TNV EQOPUOYN] TOV EVOTNTOV GYETIKA WE TIG
TPOCAPUOYEG TTOV TTPOLYLATOTOINGOV Ol EKTAUOEVTIKOL GTIC EVOTNTESG TTOV EPAPLOGAY,

— TOV QUALOV gPYACIOG TOV YPNCUYLOTOINGOV Kot
— TOV OTOAOYIGTIKOV TAPOVCLACEMV TMV EKTUOEVTIKOV

AOY® NG JEPEVVNTIKNAG PUONG TNG EPYACING, Yo TV OVAALGT TOV SESOUEVOV YPNCULOTOLOVVTOL
mowTikég  pébodor  avaivong mepleyouévovr  (Mayring 2015). Xvykekpuéva, oapyikd  €ywve
OTTOUOYVITOPMVTOT TOV GUVOVINCEDV TOV UEVIOPOV HE TOVG EKTOOEVOUEVOLS OO TIC OMOIES
KOTOYPAQN KOV, KOTIYOPLOTO0MKaV Kol KATAPETPNONKAV 0VTIGTOLY0, Ol OVAYKEG TOV EKTOUOEVLTIKMY,
o1 TapeUPAEOELS TOV HLEVTOP®V KUL Ol TPOTOTOUCELS TOV TPOAYLOATOTONCAY GTO DMKO, GE GUVIVAGLLO
LE TO OEOOLEVOL TTOV TPOEKLYAV OO TNV AVAALGT] T®V PUAA®V EPYACINC TOV YPNGLLOTOINGOV KO TIG
QOAOYIOTIKEG TOVG TAPOVCLACELS.
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3. AmoteréopaTo

Ot pévtopeg ko’ OAn TN SdpKeEW TOV TPOYPAUUATOS VITOCTNPIEAY UE TOWKIAG UEGO TOLG
GUUUETEXOVTEG EKTTOUOEVTIKOVG Y10l VO KAAVYOLV TIG OVAYKEG TTOL AVEKLTLTAY. ATO TNV aAvAAVOT)
TOV LOYVNTOPOVIGEDV TMV GLUVOVTIGEMY TOV KOWOTHTOV LAONoNG TPOEKLYE OTL Ol OVAYKES
TOV EKTOOEVTIKOV €EapTdvTal o peYOAo Pabud amd T 1loitepo YOpOKTNPIOTIKA TNG
EVOTNTOG TTOL 01 EKTOUOEVLTIKOT KANON KOV VO EQAPUOGOVV OTIC TAEELS TOVG,.

Ipaonpa 1: Avaykeg eKmoldevTIKAOV avd evotnTa

Emompoviko mepieydlevo Evooundroon YEK Yroompién exbBepdtov

25%

20%

15%

10%

5%

0

X

B Novoteyvohoyic MEIThoctikd EIdha

Yvykekpéva, and to Ipaenuo 1 mpokdaTel TO¢ oTNV evOTNTA NG VAVOTEXVOAOYING, AOY®
KoL TOV €EQPETIKA GVYYPOVOL OVTIKELLEVOL, 1) AVAYKT TOV EKTOLOEVTIKAOV Y10 VTOGTHPIEN €Ml
TOV EMOTNUOVIKOD OVTIKEILEVOL NTAV WO1HTEPA VYNAT EVOVTL TOV GAL®V 30O EVOTHTOV.

Ot avdykeg 100G OU®G TOCO GYETIKA e TV evoopdtomon ntux®v ™ YEK ot ddackaiio
TOVG OGO Kol LE TNV VIOGTHPLEN TOV HoBNTOV TOLG TNV avATTLEN ekBEPdTOV dEV TAPOVOLA-
Couv Owkdpavon aviioyo pe T SWOOKTIKN evotnta, veioTavior oniadn oaveEaptntws Tov
OVTIKELEVOV.

Mo v KGAvyn TOV ovayKOV TOV EKTOOEVTIKOV 01 HEVTOPES LIOBETNGAV o gvpeia YKo
mopeuPacemv o1 Kupldtepeg amd TIG 0moieg apopovy GLUPOVALS Yo T dtoyeipion dpacTnplo-
THTOV KO TOV SIOUOPACUO YVADCEMY EMLGTNUOVIKOD TEPIEXOUEVOV.

45
40

I'paenpa 2: Eidn napepfaoemv peviopmv ava evotnta
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YvpPoviés dwyeipiong  Mowpdletal yvdoELg Svppoviég YmootpiEn avdamtosng
SPUGTNPLOTI TGOV EMGT. TEPLEYOLEVOD evoopdtoons YEK ekOepdTov

[V ]
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65



+H0

O MANEAAHNIO ZYNEAPIO

AIAAKTIKHZ TON OYZIKQN EMIZTHMQN KAI ;5
NEQN TEXNOAOTIOQN ZTHN EKMAIAEYZH XU}HTOOI(X

Onwg eaivetor ko oto I'pdonua 2, to mAn0og tov mapepfdoewv givar moAd peyaAdTeEPO
oTNV €VOTNTO TNG vVavoteXvoroyiag TV omoia ot idtot elyav avamtdel Kot QoPUOGEL KOTA
TNV TPONYOVUEVN PAGN TOV TPOYPApUATOS. AvtifBeta, TO OUOOHOPPOS gival O TPOTOS OV
Voot PIovV TOVS EKTOOEVLTIKOVG TNV evompdTmon ntuydv g YEK ot didackaliio Tovg
Kot 6TV ovAamTuén Tov ekBepdtov, aveEaptnTog TG EVOTNTIC.

Q¢ amotéleopo TG TPOoNYoLUEVNG OladKaciag, Ol EKTOOEVTIKOL TTpoY®PNoAY o€ TAN00G
TPOTOTOW|CEMY OTIS €VOTNTEG, TOL Olakpivoviar o€ 000 Pooikég katnyopies: otnv
TPOGAPLLOYT TOV VAKOD GTIC YVOGELS KoL TO EVOLAPEPOVTO TOV HoONTOV (oTNV omoia £yovv
evtayel TPOTOMOMGELS VIOPYOVGAOV OPUGTNPLOTHTOV KOl 1 OMovpyios VE®V) Kol GTnv
EUTAOKT] 1] TUTKOV HOPPOV KOl YDPOV LAONoNg ot S1000KaAL.

I'paonpa 3: Baoikotepeg TpomOTOMCEIS TOL EKAVOY Ol EKTAOEVLTIKOL AVE EVOTNTA
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I

Ipocappoyr) vikod e yvdcels / evélapépovia  Epmhoxn] un tomkdv popedv/ ydpaov ndénonc
pabntov

o

B Novoteyvoroyic MITAactikd ®IdAa

Ao 10 Ipdonua 3 yivetar epeavég OTL Ol TPOTOTOMGELS TNG EVOTNTOG TNG VOVOTEXVOAOYIG
NTav MYOOTEG EVOVTL OVTOV TOV GAA®V EVOTNTOV. ZYETIKO HE TNV EUTAOKN UM TUTIK®OV
YOPOV pabnong, n mopatnpoVUEVT TAoT aE0TOINGNG TOVG KOl OTIS EVOTNTES TOV YAAMKTOG
KOl TOV TAAGTIKOV (1oL dgv TepAdpPoavay po tétola Tpocéyyion) pmopel va amodobel otnv
EKTETAUEVY EMOPOAOT TNG EUTMEPING TOV UEVIOPOV amd TNV €PAPUOYN NG EVOTNTOG TNG
VAVOTEYVOAOYIOG TOL OEIOTOI0VGE TNV AAANAETIOPOCT TOV HLOONTOV LE UM TLIKOVS YMDPOLG
pabnong.

4. Xopmepaopata

Svumepacpatikd 0o pmopovoape vo modpe OTL amd TO. ATOTEAEGUOTA oG OlopaiveTon pio
ALENUEVT] aVAYKT VTTOCTNPIENG TV EKTOOEVTIKAOV GE EMIMEDO EMOTNUOVIKOD TEPIEXOUEVOD
o€ 0,TL APOPA GTA YVOOTIKA OVTIKEILEVO GVUYYPOVIG EPELVOG.

Emiong @aivetar mwg n eumepio TV pHeVIOp@V amd TNV avamTTuén Kol TNV €QOPUOYN TNG
EVOTNTOG TNG VAVOTEXVOAOYIOG GTNV TPOTYOVUEVT PACT €lxe KOOOPIOTIKO OVIIKTLUTO GTNV
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EMUOPOMOT] TOV EKTOOEVTIKOV KOL OTNV  OLOUOPO®MOT TOV TEAIKOV EVOTHT®V OV
epappoonkay ot devtepn @don. H Pabid yvodon 1660 T0L avtikeyévov O6c0 Kot
OWOKTIKOV CGTPOTNYIK®OV KOl TOV 10100 TOV DMKOV TNG VOVOTEXVOAOYING omd TAELPAS TV
HEVTOP®V, OgV ONUOVPYNCE GTOVG EKTOLOEVTIKOVS TNV OVOYKOIOTNTO VO, TPOYMPHOOVV GE
TPOTOTONGELS OTMG GTIG AAAEG dVO EVOTNTEG.

TéAOG, Ol EKTOOEVTIKOT POIVETOL TG KATAPEPOY VO EVIAEOVV EMTVYNDG GTI IOUCKAAIN TOVG
KOWMOVIKO-ETICTNHOVIKA (NTAMATO G€ OAN OVTIKEIEVA, EVD 1) EUTEPIO TNG TPONYOVUEVNG
QAoNG HE TNV OAANAETIOPOOT) TV HOONTOV LE TO EPEVVNTIKG KEVTIPA NTAV TOGO GYVPN TOL
ToV¢ WONoE Vo al0mOoCOVY TAAL TNV EUTAOKT TOV U TUTIK®OV YOPOV HAONoNG akOuo Kol
eva avt dgv poPrendtay and Tig GALES EVOTNTEG.
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APAZTHPIOTHTEZ EPEYNAZ KAI EKMNAIAEYZHZ STEAM ZE
MIA KOINQNIKO-MOAITIZMIKH NMPOOMNTIKH

Opyavartpia: Katepivo [1hoxiton

IITN, [Hoavemomuo loavviveov

2o{nmptns: Kovaroavtivog Pafovng
TEEAIIH, IHovemotmuo Hoatpov

To Zuundcio amookomel va avadeiEel TTUYEG TNG EKTAIOEVONG OTIG PLOIKEG EMIGTIES, TNV
TEYVOLOYLD, TN UNYOVIKT), TIG TEXVEG KOl TO LOOMUATIKA, G VOGS OAOKANPOUEVOD GLVOALOL
mov umopel va cvopPdrer ommv agwpopia. O oLVOETIKOG KPIKOG TOV EPYACIOV OV
napovctalovial, etvar 1 dayeipion tov epyalreiov Epguvag kot eknaidevong vd 1o mpicua
™G KowovikomoMticiukng Oewpiag (Engestrom 1993, Plakitsi et al 2013). Ovcilaotikd
npoteivetal po dtadpoun and Tov TOMTICUO TPOG TNV 01KodOUnomn ¢ yvaong (culture to
structure). Yrnootnpiletan pia afiactn mpocéyyion g ndbnons oc tog puoikng Kot AOYIKNG
JadKOGI0G KOWVMVIKE TPOGOOPIGUEVNG.

To Zoundcio avoiyel pe pio avacKOnNomn TV OYE®MV TOL TEPPUALOVTIKOD YPOUUOTIGHUOD Kot
TOV GUYYPOVOV OTOYEWMV Y10, TNV EKTAIOEVOT| TPOS TNV OELPOpiaL.

AxolovBel éva (g0yog epyacidv yu TIG HIKPEG NMAKieg, OmOL GTNV TPOTN KLplapyel To
KIVOULEVO GY€010, €va KaOMUepvd ToMTIoUIKO oTotyelo G {ong TOV KPAOV ToddV, TOV
Aertovpyel g 1oyvpo dlapecorafntikd epyoieio yio pabnon STEAM pe afiocto ko
avBevtikd tpoémo. v epyocio, TO KWOOLHEVO oxEd0 kotaokevdletor amd tnv 101
VNIOY®YO EPELVITPIO. LECH TOV TTPOYPAUUOTOG scratch. Ztn cuvEyea, avEavel KataKopuea
TN GUUUETOYN TOV KPAOV TodLOV 6T LAONOT OTIC PLGIKEG EMOTHES Y T Con, pe Ta 101
T TOLO1G VO TO PETaoynuatilovy ko vo «mpoypoppotilouvy véeg kataotdoelg pddnong tov
evolapépovtog toug. Kolég mpoaktikég pe opaoctmprotnteg STEAM yo puikpég mikieg
AVTITPOCMOTEVOVTOL OO TN OVTEPT £pyacio. ATOTEAOVV KOAO TAPAOELYLO EQAPUOYNG EVOG
EUTAOVTICUEVOD TTPOYPAUUOTOS GTOLOMDYV, TOL EVOMUOTOVEL Kol OYEIS TNG QUONG TMOV
(PULGIKMOV ETCTNUAOV Ko 00nyovV o€ £va TolvPpafevuévo agipdpo Nnmoywyeio.

21 ocvvéyela, petafaivovpe otV EKTOIOELON TOV EKTOOELTIKMV o€ TEPIPAiiov moodle yia
TIG PUOIKEG EMGTNIEG TPOG TOLG GTOYOLG NG aewpopiog. Edd, n dpdomn tov moderator ko M
O  mhateoppo moodle dwopecorafel oTIC OAANAETIOPACELS TOV EKTAOEVLTIKMV, KAODS
wpoPAnuatiCovtal yOpw omd €va O100KTIKO OVTIKEIREVO, GE £vay KOO OKOONUOIKO YdPO,
OLEPELVOVY, OPYOVAOVOLV GUVEPYATIKA Ol 10101 TI§ TPOKTIKEG TOL Ba €QUPUOGOVV OTIG
oyoMkég atBovoeg kot Tig epappdlovv. To OA0 eyyeipnuo OAOKANPOVETOL HE TNV OVAOEEN
TOU EVOPEPOVTOC Yo [l vEa Olepebhivnon oto TAaiclo apBpwtdv eEeMocoueEVOV
EMEKTATIKOV KOUKA®V padnong. Ta mponyoduevo amotum®VovVTol 6€ V0 GLOTNUOTIKEG
épevveg, n pia og Bépata g EuProg HANG Kat 1 deHTEPT GTN PV TOV PUGIKMV EMGTNUOV,
OV EMKVPAOVOLV TIG GUYYPOVES TPOOTTIKES GTNV EKTOIOEVOT KOl EXAYYEAUATIKN OVOTTUEN
TOV EKTOLOEVTIKOV.
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Yno 1o mpiocpa g Bempiog g dpactnpiotntog (Www.iscar.org), 1 eknaidevon STEAM
pumopel  va  epunvevtel ¢ OAANAETIOPOACTIKEG TPOKTIKEG HE  OTOYOVG  KOWOVIKA
TPOGOIOPICUEVOLG KOl HE TN OLOUECOAAPNOT TOMTIGHUIK®OV €PYOAEi®V, aKoAovOMVTOG
KOVOVEG. XT0 GLUTOC10, cL{NTOVVTOL EKTEVMG T EPYOAEin Kol Ol Kavoveg, kabmg ovtol
tiBevion amd Tovg 1010V TOVE EKTOOEVOUEVOVE, HELDVOVTOS TOVTOXPOVO TNV 1EPAPYin, DOTE
T LOONOLOKE OTOTEAEGLOTA VO LETACYNIATICOVV TEAKE TNV 10100 TNV KOtvoTNTO.
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TO KINOYMENO ZXEAIO 2TIZ ®YZIKEZ ENIZTHMEZ: MIA
NMPOTAZH AIAAZKAAIAZ £TIZ MIKPEZ HAIKIEZ

EJévny Koloxodpn, Katepiva IThaxiton

IITN, [Hovemomuo loavvivov

Hepiinyn

H mopovca épevva amoterel uépog tng evputepng perétng: Activity Theory in Formal and Informal
Science Education (ATFISE project), n onoia €yl ®g 6TOYX0 TN LETOPOPA TNG KOVOTOUIOG KOl TNV
epappoyn g Bempiog g Apaoctnpomrag ot Awdaktik) tov Ouoikedv Emomudv. Xto miaicto
avtd avamrtoydnke éva Tpoypappo dpactnplothteav Puoikav Emomudv v to Nnmoyoyeio pe to
EKTOOEVTIKO AOYIGHIKO dnpovpyiag Kot epapuoyng Kivovpévov oyediov scratch. H avdivon tov
arotelecudtov pog ogtyvel 6Tt 1 SaKTIKN a&lomoinon Twv Kvovpuéveov oyediov cuopBdilel oty
TPocéyylon evvoldv Tov Puoikdv Emomnudv kabmg kot oty evioyvon Kot avadlopopemcn Tov
pobnolokov Tiaiciov.

Abstract

This paper is part of the research study: Activity Theory in Formal and Informal Science Education
(ATFISE project), which focuses on the connection of Cultural Historical Activity Theory (CHAT)
with Science Education in the early years. Within this frame, an Innovative Science Curriculum was
developed in order to introduce teaching scientific concepts by creating an animation in the program
scratch. The practical application and the analysis of the results of this study has shown that the use of
cartoons connected with pupils’ interest engage them in exploring a variety of scientific concepts.

1. Ewayoyn

2mv mapovoa Epgvva ypnoytonoteital 1 Oempio g Apactnprotrog og Bewpntikd Troicto
OYEOICHOV  KOU  OVOALONG OpacTNPOTNTOV  OTlG Kkpés nikiec. H  Oeswpia g
ApaoctnplomTog, por Kategoynyv KowoviKomoMTIoUKY Bempio, mpoceépel £va upy medio
OYESOGLOV KO EQPAPUOYNG Yo TN ddackoia tov dvoikov Emomuov. H Bacikny povada
avdivong sivor n O 1 dpactnpoTa (activity) otnv omoio ot keVIpikoi poAoL givar 1
ocvvepyosio Kol N YA®ooo wg epyaieiov mov cUUPAAAEL 0TI OOUOPPMOOT TG TOVTOTNTOS TOL
atopov (Leontiev 1978, Nardi 1996, Vygotsky 1981). Xopgova pe t 6Oeopia g
Apaoctnplomtag, ot avOpdmvES OpUCTNPLOTNTES TPAYUATOTOOLVTOL, £EEAMIGGOVTOL KOt
CUVENADG EVTAGGOVIOL GE £VO. CLUYKEKPIUEVO TAAICLO 16TOPIKO, KOWMVIKO KOl TOMTIGUKO
eKTOG TOV omoiov gival advvarto va yivouv katavontés. H pdbnon, n yvoon kot 1 e&gdikevon
JLOVELLOVTOL OVCLUGTIKA LEGO OO TN GLUUETOYN TO®V ATOU®V otV Kowvotnta. Eva cvotmua
dpacTNPOTNTAG UEAETE TO €VOOMPOGMOTIKO, TO OLUTPOCMOMTIKO EMIMENO KOl TNV ELPVLTEPN
kowotta (Engestrom 1987, Leontiev 1981). H Bewpio tng Apactnplotntag cLuPaiAet
ONUOVTIKA OTN HEAET avATTUENG TOV CLGTNUATOV JPACTNPOTHTOV 7oL eEeAicoovTon
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OTOPIKG GTO YPOVO HEGO OO CULVEPYATIKEG Ol0dIKOGIEG KOl &lval amd T @UOT TOLG
KOLVOTOLLOL.

210 TAOUG10 TNG €pEVVaG SOUOPPMONKE Eva TPOYPOLLL OOACKAAING TO 0TTolo TEPIAaUPaveEL
Ho e SPACTNPOTATAOV Y0 TO QMG, TIG OKIEG KOl TO YPMOUOTH KOl TNV KOTOOKEVT UG
TOAVUEGIKNG €QOpUOYNG (animation) pHE TO EKMOUOELTIKO AOYICUIKO Onuovpyiog Kot
ePapproyng Kivovpévev oxediov scratch. To kvovpevo oyédlo ypnoiponomdnke og Pacikod
SLUEGOLAPNTIKO EPYAAEID TOV EKTOLOEVTIKOV TPOYPAUUOTOS HEGO OO TO OTOio OlveTon 1
evkaipio. 6Tovg HadNTEC va Exovv evepyd poro ot pdonon, va aAAniemdpodv ce enimedo
opdoag kal va eEgMocovy tov Tpomo okéyne tovs. Exteveic épevveg vmootnpilovv Ot 1
YPNON TOV KIVOUUEVDV GYEOIMV OTIG TPMTEG Pabpideg eKTAIOEVONG SIEVKOADVEL Kol EVIGYVEL
™ poadnociokn dwdikacio twv Gvoikdv Emotudv (Bongco 2000, Chin & Teou 2008, Horn
1980, Naylor & Keogh 2010, «.0.). Ta kwvodpeva oyédia umopodv vo, ypnotpuonotnfovv
amoteAecpaTikd  ©¢ péBodog duwaockaiiog Emerta amd  TOV  KOTAAANAO  SOOKTIKO
LETAGYNUOTIGUO Y10, VO TOPEYOLV TANPOPOPIES, VAIKO Kot OpacTnpldtnTeg GYETIKA WE TO
CLYKEKPIUEVO KAOE QOpA OOOKTIKO OVTIKEIPUEVO. ATO TNV TAELPA TOV EKTOOEVTIKAOV TOL
KIVOOLEVOL GYESL0L POIVETOL OTL TPOGPEPOLY £va, VPV TTESIO HEAETNG, TPAKTIKNG EQAPUOYNG
oAAG Ko €pevvag kabmg dlvetar n gukaipio Vo amokTGOVY TPOGRAGT GTO TMG TO, OO
EPUNVEVOLV TOL PLGIKA QOIVOUEVO KOl VO, EVIGYVCOLV TNV evacyoAnom pe tic duoikég
Emotpeg ypnoyonoidvag Eva epyalelo mov mpocpEPEL TOKIAEG evkatpieg Yoo pabnon Kot
ovvdeon pe v kadnuepvy (oM TOV TOSUDV.

H yAdooca mpoypappaticpov scratch dnpovpyndnke and v Lifelong Kindergarten Group
¢ MIT Media Lab. To scratch (http://www.dwrean.net/2012/11/scratch-14.html) diatiBeton
dwpedv Yo dopopeTikd Asttovpyikd cvotuata (Windows, Linux) kot 6ivel mn dvvatdtmra
oNuovpyiog TPOTOTLTOV EKTALOELTIKOD YNELOKOD VAMKOD ONMC Ol0PACTIKEG 1OTOPIECS,
YOYOy®YKE oty viole Kot GAAES dpacTnNPOTNTEG Ol Omoieg pmopohv va avaptnovv 610
dwdiktvo kot va kKowvomombBovv oe dAha dtopo otn OladikTvaky kowdtnto (Monroy-
Hernadez & Resnick 2008). Xto nepipdirov mpoypappaticpod tov scratch ta mpoypdappata
dMUovpyoLVTOL GTNV KEVIPIKN 006vN TG €pappoyng n omoio potdler pe oknvh Bedtpov.
Exel o mpoypoppatiotig omuovpyel avtikeijeva (TpOo®mO Kol GKNVIKA) EMAEYOVTOG
amoOnKeLEVEG EIKOVEG OO TOV NAEKTPOVIKO DITOAOYIGTY| TOV, OO T GLAAOYN TOV LITAPYEL
péoa oto mpoypappa 1 Loypaeilel Tig d1kéS Tov ewoves. H yYAdooa mpoypoppaticpod tov
scratch amoteleiton amd dopkd otoryeio Ta omoio opilovy TIC EVIOAES Y1 TIG EVEPYELEG EVOG
avtikelpévov. To mpdypappa pmopel vo oyedtactel cov Eva Tall, |Le OTOCTOUEVO KOUUATIOL,
EVAD Ol EVTOAEG 0pOopohV GTNV KivNoT, TIG OYELS TOV AVTIKEIWEVAOV, TOV NYO, TOLS apldpovg
Kot TIG HETAPANTEG Katd Tn S1dpKeLoL TNG EKTEAEOTG TNG EQUPLLOYNC.

2. MeBodoroyia

H pedém tov Bempntikod TAMGIOV TOV KOW®OVIKOTOMTICUIK®OV Oempldv pe EUeoon ot
Bewpio g Apaoctnprotnrog (Engestrom 2005, Plakitsi 2013, Roth et al 2013), n xpitikn
Bedpnon tov Avarvtikov Ilpoypappdrov tov Guokdv Emetuav, kabong eniong Kot Tov
TPOTOV e TOV OMOi0 avTé cuvOLovTol UE TIG LIAPYovoeg Bempnoelg o1 ABOKTIKY TOV
dvowov Emomudv 0dnynce ot Slopdppmon evog TpoypaUIaTos 01000KOAMAG 6TO 0Toio
Bewpioa kot TpdEN amoteAovv pio evoTnTa. XKOTOG TOL TPOYPAUUOTOS Eivan va dtepevvnBel av
T0 KivoOpeva oy€dto BonBodv toug HodnTés va amoKToovV HadnoloKés EUTEIpleg OYETIKA e
évvoleg Tov Quoikdv Emomudv 0mmg 10 omg, To xp®ULOTH Kol 01 6KIEG. X& deVTEPO EMIMEDO,
VO EVIOTIOTOVV Ol Ol001Kaoieg emoTnUovikng HeBOdov o1 omoieg kaAAiepyobvtor ot
OAANAETIOPAGEIS TOV OVOTTUGGOVTOL KATH TN 01000K0A KOOGS Kot 0 TPOTOC e TOV 0010
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To. Toudld aElomoovy T gpyoieion mov TiBevton otn 0140ecn Tovg KATA TN SLAPKED TMV
OpPaCTNPLOTHTOV.

210 TPOYpOappa dlvetor EUeacn Kupimg otV avamtuén EVVOloAOYIKOV EPYOAEIDV LE OKOTO
NV KOTOVONGN TOV SAGYOV Kol TOV OIKTO®V OAANAETOPOVI®V GLOTNUATOV KOl OTN
dwaockaAia evvoldv Tov Guoikodv Emetnudv pe t xpnon Kivovpéveov oyediov. X1o mAaiclo
avTd, avartHynke £vo dSOOKTIKO GEVAPLO LE Pl GEPE SpacTNPLOTHTOV HEGO OO TIG OTOLES
npoceyyilovtal ot évvoleg Pmc, YpOUOTO Kol OKEG. To d00KTIKO GEVAPLO GYESIACTNKE LE
Baon Tig apyés g Bswpiag g ApactnpldTrTog, TEYVIKEG TOV EKTOIOELTIKOV OPAUATOC,
Baowéc apyéc g Awaxtikhg tov Puoikov Emomuav, kot to Néo [pdypappa Xmovddv
v o Nnmayoyeio (2011). Ot dpastnptoTNTES TOL SOOKTIKOV GEVAPIOV DAOTOI0VVTOL HEGO
amo po Sodkacio. AANAETIOPAGE®VY, GLVOLOVTAL LE TO KOWVOVIKO-TOMTICUIKO TAAIGLO TV
HoONTOV Kot Sivouv agopun Yo oxeSAGHO VEOL VAKOD Yo To Nnmiaymyeio. AkolovOnce n
KOTOOKELY] OG TOAVUEGIKNG EQUPUOYNG, animation HE TO EKMOOELTIKO AOYIGUIKO
dnpovpyiog kot epapuoyns kivovpuévav oxediov scratch (oto http://scratch.mit.edu/). I'a v
napovca Epevva dnuovpyndnke pia epoappoyn mov Paciotnke otnyv wotopia ‘Xpopoto omd
10 mopeABOV’ M ovuyypagn ¢ omoiog £ytve omd TOV  eKmodevTkd gpgvvnt. Ilo
GLYKEKPLUEVA YOl TIG OVAYKES NG €QapPLOYNS dnuovpynOnkay 34 skdvec-vndPabdpa ko 7
avtikeipeva-popeés kot 39 apyeio Myov. H mpaxtikh] €poppoyq T0UL TPOYPEUUATOS
npaypatoromdnke ota lodvviva, oe 4 td&eic Nnmoyoyeiov kot elxe odpketn 10 efdopdodeg
(OxtoPprog-Ackéufprog 2012).

3. AtoteréopaTa

Mo v enegepyacia Kot avaivon TV OedOUEVOV TNG TOPOVCOS EPEVVAS EMAEYONKE TO
Aoyopikd avdivong molotikmv dedopévav QDA (Qualitative Data Analysis) nvivo 9. To
AOYIOIKO eMEEEPYNTIOG KOt OVAAVGTG TOLOTIKAOV dedoUEV®VY Nvivo 9 dnuovpyndnke and v
etapeior QSR International (http://www.qgsrinternational.com/) ko givon Waitepa ypnoIpo ce
epeuVNTEC OV drayepilovtatl ToALL 6g GYKO, LOPPT Kol TOAVTAOKOTNTA TOLOTIKA OEOOUEVAL.
To vmoroyiotikd oL TEPPAALOV TPOCPEPETOL YOl TNV OTOTEAECUATIKY] OlayEiplon TV
dedOUEVOV TOV EPELVNTY], T ONpoLPYio Katnyopl®Vv (nodes) yio TNV KodKonoinen toug, TV
opybvoon tov dedopévav (classifications) kot ) dnuovpyia yopakplotikadv (attributes),
mv avalntnon péoa ota dedopéva (queries) Kabamg Kot ) dnuovpyio poviéAwv (models).
To oVuvoro TV dedopévev mov apyelobetnOnke ctadiakd Kot avaivdnke eivar: 146 apyeio
Bivteo tomov AVCHD, 158 oyédia maduwv oe popen PDF ko 154 potoypapieg o popon
JPEG.

210 TO0TIKA OMOTEAEGUOTO TOPOLGLALOVTOL Ol AVAAVGCELS OO TO AMOGTACUOTO SHADY®V,
TIG POTOYPOPIES amd TIG dPAGTNPLOTNTES KOl TO oYEd0 TV pantdv. Méoa and ta dedopéva
OVTA AVOOEIKVDOVTOL Ol TPOTYOVUEVEG EUTEIPIEC, M EMIOPACT] TOV KIVOLUEVOL GYEDIOV GTNV
TOPELD TOV OPUGTNPLOTHTMV, Ol JAOIKAGIEG EMOTNUOVIKNG HeBASOV, 01 AAANAETIOPACELS Kot
TéA0G 01 Tapdyovteg amd 10 Tpiymvo tov Engestrom mov epeavifovion oe kébe andomacuo
dwAoyov. H mocotikn aviivorn mepthapPdvel T GTOTICTIKE OVOAVOT] TOV OEOOUEVMV KoL
apopd kupimg oty katavoun tov Atadikacidv Emotmupoviking Mebodov. X cuvéxswa
nopatifevtar opiopéva tapadeiypota omd Tig 600 pnebddovg avaidcewmy:

>10 moapokdto Word frequency query (Ewkdva 1) oyetikd pe v enidpacm Tov KIVOLUEVOL
oxediov ot dadikacio pddnong emPePordvetar amd ™ HeYOAN cuxvOTTA ELPAVIONG TNG
AEENG ‘maud1d’ o evepydg porog TV pobntadv o avth. H mhokn g 1otopiog Tou Kivoupévon
oY€0iOV, Ol TPWOTAYWOVIOTEG, TO CNUAVIIKO OVTIKEINEVO TOL oNUoTtodoToHV TNV €EEMEN
AVOOEIKVOOUY TN OLVOULKY] TNG XPNONG TOL KIVOLUEVOD GYEOIOV OTNV  EKTOUOEVTIKY
Jwdwacio. Avtd dwapaiveror omd TNV €VVOIOAOYIKT] GLOYETION TV TEPICCOTEPO GLYVA
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eneaviLopevov Aécemv ‘Taudid, 1otopia, wotopiag, Npwes, Poifo, Ipida, vovridma, Kivoduevo,
KIVOUULEVOL’.

H &vvololoyikn) ovoyétion Ttov €VvoldV OTOTUVTMVETOL OTO OTEPEOCKOMIKO YPAPTLLOL
avédivong (Ewova 2) amd v €yydmnto T@V €VvOoldV Ol OToleg OMNUIOLPYOVV OUAOES.
XopaKTNPIoTIKO TOPASELYIOL OTOTEAOVY Ol cLOTAdEC AéEewv ‘emidpacm, DPoifog, madumy,
avtikeipeva’, ‘evtomilovv, TPOCHOTO, YOPAKTNPIOTIKA, 6YES10, Toudld’, ‘BAETOVY, CNUOVTIKOG
poOAog, emonuaivouv, oKEG .

Ewova 1: Word frequency query (o poAog Tov KIVOLUEVOL GYESIOV)

akoAouBoUv AVAPEPOUV avTIKEIHEVA BGO’IKG Bripata BAETTOUuV BorPsia BpiokeTal
Bpiokovtar &iamorwvouv  sikéc  eidav  EIVAI eixav  EMPAVION

EVBIG(pépOV EVTOTTICOUV ©eVTUTTWON ETMdSpacn ETMKEVTPWONKE ETTIOI’]}JOiVOUV
r d
r]p(.ui-:g ip|60( ip1dac 10TOpPIA IO-TOplag KaBodrynon

Kae():)g karaotdoeic KIVOUMEVO Kkivoupévou KuUpiwg HTTOUTT

pTTopei vEUTWVA VTOUAATTO oTroia

a I I a TTAIBIWV TTPOOCWTTA POAOG ONHAVTIKOG OnuEia

OKIEG O'Xéélo oxediou (POiBOg @oifou XaApPAKTNPIOTIKA Xpwuara

Ot évvoleg mov eupavifovtor pe To 1010 ¥POUO GEAIPOG Kol ETOUEVAOS e TNV 1010 TAEN
GLYVOTNTOG CNUATOOOTOVV TIG TOIKIAEG EMOPACEIS TOL KIVOVIEVOD GYESIOV GTIS dPaGTNPLOTN-
TEG TNG KOWOTNTOG Labnong.

Ewova 2: Tp1od14otato 6TeEpe0sKOTIKO YPAPN Lo avaivong (amd Tig avaAvoelg Slahdywv)
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2mv Ewoédva 3 mov akoAovBel divetar éva pafdoypoppa oto onoio givor otoryiopéves ot
Awdwkacieg Emotnpovikng MeBodov amd tnv cuyvotepn mpog v Ayodtepo cuyvn. And v
EWKOVA VT TPOKVTTEL OTL OL GLYVOTEPA EPPAVILOUEVES OladKaGTiES EMOTNHOVIKNG LeBOOOV
etvar n emikovavia, ot VTOBEGEIS KoL 1] TAPOTPN O EVO 1 AyOTEPO GLYVY| givar Tagvounon
Kot ot Asrtovpywkoi opwocpoi. H mopomdve ewdva COUTANpOVETOL HE TNV OPO)VOELN
avamopdaotacn (spidergraph, radargraph) towv mopomdve TGV EKPPACUEVOV GTO SAGTNLLO
0-100%, Omov undév omuaiver O6tL M avaeepouevn deEdtra dev  ekTNOnke  OTL
avantuooetol o€ kopto mepimtwon eved aviictoryo 100 onuaiver Ott M avoEepOUEVT
de&omra avantvocetan o kKabe mepintmon (Ewova 4). And v a&oldoynon g ewovog
QLTS TPOKVTTEL EMMAEOV TO GUUTEPAGHO OTL OEV OVATTOGGOVTIOL OAEC Ol OOOIKOGIES
EMGTNUOVIKNG LeBdd0vL e ToV 1010 TpOTO.

Ewova 3: O Awdikacieg Emtomuovikng Mebddov amd tnv cuyvdtepn Tpog Ty Ayotepo cuyvn

AlEEmywyr TEIpapaTw
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AR BEUCT] TR 0 BASIpEwW
Tagivaun

MIToURYIKOT OplIoUoF
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o

]
P
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-]

1,0

Mean

Ewova 4: Spidergraph tov Tipav tov Atadikacidv Emtetupovikic Mebddov
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4. Zopunepdopato

ATO TIC OVOAVCEIS TOV OMOTEAECUATOV TNG TOPOVCOS £pevvos Olamotdbnke Ot Ta
KIVOOLEVOL GYE010L LITOPOVV VO ATOTEAECOVV £VOL GNUOVTIKO £PYOAEID Yo TN O100.0KOAO Kot
puébnon 1000 o€ EMIMESO GYEOOGUOD EKTALOELTIKOD VAIKOV OGO KOU OTNV TPOKTIKN
epappoyn otn oyxolkn taén. To evdlo@épov TV TadldV Yoo TNV Topeio. TOL NPOa
KIVOUUEVOV GYESI®MV NTAV TOAD PEYAAO Kol 1) GUUBOAT TOVG GTNV 0PYAVOGN OPAGEMVY Yl VO
tov Bondnoovv wiaitepa onuavtikny. H pabnoiokn dwdikacio emttedéotnke péoca oamnd Tig
TOAMOTTAEG OAANAETOPACES HEGO OTNV KOWOTNTO Kol VRooTnpiydnke omd m ypron
TOMTICUIKQOV gpyalel@V (KvoOpevo oyé01a, EKTOOELTIKO Opapa, moryviol poA®mV) e
TPOEKTAGELS Kol £QapLOYES oty kodnuepwn Lon tov podntov. Emmiéov, o tpomog avtdg
HaOnong emMTEAESTNKE COUQ®VO HE TIC TPELS TOdOY®YIKEG apyEG Ol omoieg £yovv Tnv
npoélevot] Tovg otr Bewpia g Apactnpotrag (Engestrom , 2015):
1. O petaoynuoticpdg evioyveEL TNV TOWOTNTO TMOV OTOTEAECUATOV KOODG Kol TNV
TEPUTEP® EKPOAOT QVTOV.
2. H pdbnon emroyydvetor péco omd tn dnuovpyio Kot ypion 1oYupmV EVVOIOAOYIK®OV
epyodreimv.
3. H pabnon meprhapPdver m ddfacn twv opiov Kot TNV ETEKTOCT] GE TOAVTOALTIGLKA
neptPdAlovta Kot media dpdong.
Méoa amd TIG OOOKTIKEG OTPOUTNYIKEG TOL TPOYPAUUOTOS 1 EMCTNUOVIKY] YVAOON
TPoceyYileTal ¢ AMOTELECLLN KOWOVIKOV OAANAETIOPACEMY KOl SLUUOPPOCTG KAVOVMVY amd
mv Kowdtrta pddnong. Ta péAn g xowotntag pddnong xabopilovv tov KaTAUEPIOUO
gpyaciag Kot SHOPPOVOLY TOVS KOVOVEG AEITOLPYIOG TOV GULGTHUOTOS dPACTNPLOTNTOS.
Ymv mopeia. mpog T YvdoT, gpeavifovial cuvey®g vEd OEOOUEVO TOL OTTOI0L TPOKAAOLV
OAAOYEG KoL ONUIOVPYOLV VEEC KOTOOTAGELS KOl ELKOPIEG YO AVATPOPOSOTNGN Kot
AVASIOUOPPOGCT] TOV EKTOOEVTIKOD TANGIOV TG pddnone.
H mpocéyyion ko emefepyocio TV €MOTNUOVIKOV €vvoudV HECH OTO Evav OMUOPIAN
YOPOKTIPO KIVOUUEVOV OYESI®MV GUVEBOALE GTNV DENGT TOL EVOLAPEPOVTOS TV HOONTOV
KOl TNG GUUUETOYNS G€ OAEG TIG OPACTNPLOTNTES KOOMG Kot 6T GUVOEST LE TNV TPONYOVLEVN
eunepion kol yvoorn. Avtd  elye og omotélecpo T Onuovpyi  €vOg  1GYLPOV
OAANAETIOPAGTIKOV OIKTHOL HE GKOTO TN S1O0CKAAI TV EMGTNUOVIKAOV EVVOIDV LE VOO
Yy Toug pontéc. Méow g yprong tov Kivovpévov oyediov ot padntég mpoceyyilovv to
OVTIKEIHEVO-0TOYO NG KABE OpaocTnplOTNTOS KOl 0dNYOoOVIOL GTNV TPOCEYYIo Kot
KatTavonomn Tv evwoldv Tov Guoikov Emomuov.
¥10 onueio avtd gival GNUAVTIKO VO OVOQPEPOVLE TNV EMIOPACT TOV KIVOLUEVOV GYediV
otV opydvmon Kot eEEMEN TV mepapdtov. Ot padntég ekdA®cay £VTOVo eVOLOPEPOV Vi
BonBnocovv Tovg NPWEG TOV KIVOLUEVOV GYEOIMV VO EMADGOVV TOVG TPOPANUATIGHOVS TOVG
Kol péoa amd auT TN OdIKacio KaTaeepay Kol ol {0101 Vo TPOGEYYIGOVV TIG EVVOIEG TMV
dvowov Emommuov kot va euriovticovv Tig pabnoiakég toug epmeipies. o v opydvoon
TOV TEPAPATOVY, ot nadntég ypnopomroinocay to KatdAAnAo epyoieio-vAkd, SIUUOPO®CAY
KOVOVEG G GYEOT E TN AELTOVPYIN TOV OUAO®V, TPAYLOTOTOINGOV TO TEPALATO Kot TEAOG
STHTOGOY TOL GLUTEPAGUATA TOVG.
O 1pomog epyaciog tTwv pabntdv cuvéfoarie otnv e£oKelMON TOVG PE TOV EMICTNUOVIKO
TPOTO okEYNG, TNV emotnuovikny pebodoroyio (mapoarrpnon, dwtdmmon vrobécewv Kot
TEWPAPATIKO  EAEYYO, OLYKEVIPMOOTN-0EOTOINGT TANPOPOPLDY, avdAvon Kot  epunveio
dedopévmv, eEaymy] COUTEPUCUAT®MV) KOODS Kot pe epeuvnTikég dladikacies. Ot pobntég
anéktnoav podnolokég eumepieg and tov Koouo tov Duvoikdv Emotuodv og pépog tov
TOMTICUIKOD — 10TOPIKOD KOl KOWVMOVIKOD TOLG TAOLGIOV KOl EPYACTNKAYV GUUPOVO LE TNV
EMOTNUOVIKY| LEB0DO.
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EMNMOP®Q2H TQN EKIMAIAEYTIKQN KAI
E= AMNMOXZTAZEQZ EKNAIAEYZH ZE OEMATA AIAAZKAAIAZ
TQN OYZIKQN ENIZTHMQN

Evtoyio Navvy, Katepiva [TAakiton

IITN, [Hoavemomuo loavvivov

Hepiinyn

2y mopodoo epyacio TopovstdleTal EVO CEUIVAPLO ETUOPPOOTG EKTAUOELTIKMY TOV LAOTOU0NKE
an6 gpevvntég Tov [avemompiov loavvivov. [lpdkeitar yio pio TpOTACT ETPOPPOTIKOD GEUVOPIOV
pe ™ uébodo g €€ amootdoemg ekmaidevong oe Bépata dackariag tov Gvokmv Emetumv. To
ocepvaplo mpoypotomombnke uéocw g vanpeciag acvyypovng thiekmaidevong (Moodle) tov
[Movemompuiov kot dipknce cvvolkd 5 eBdopddes. H Bepatikn tov agopovoe otn SdackaAio
evwwolmv G £€uPlog VANG o©TOo OMUOTIKO KOl OOCKOMOVCE GTNV  EMUOPO®MON €V EvEPYEin
exmadevTikav. To dtadikTuakd cepvaplo Topakorovdncay 28 ekmaldevTikol amd dLipopovg VoroHe
g EAMGSOC, o1 omoiol Katd Tt O1dpKELD TOV CLUUETEYOV GE OUOOIKES EPYACIEC KOl OLOOIKTVOKEC
oL(NTNOELS, EKTOVOVGOV ATOMKES EPYUCIEG 1] LEAETOVOAV EKTOOEVTIKO VAIKO.

Abstract

In this paper we present a primary teacher training course, which was organized by researchers in the
University of loannina. We designed and implemented a distance learning course for teacher training
focusing on science education. The course offered through the University e-course platform (Moodle)
and lasted almost five weeks. The main topic of the course was the living things and its main purpose
was the development of helpful teaching materials, supporting tools and a teacher education
curriculum for teaching living things in elementary schools. During the course, 28 in-service primary
teachers interacted with each other, by participating in both group and individual works, by taking
part in online discussions and by becoming involved in course decisions.

1. Evcoyoyn

Ta televtaio ypovia elvarl EkONAO TO EVIOPEPOV TN TAYKOGULOG EKTOLOEVTIKNG KOWVOTNTOG
v Vv avémntoén oegomtov mov oyetilovtor pe v Emotiun, tv Teyxvoioyla, v
Evépyeln kol ta Mobnuatikd (STEM), cvykataléyovtds teg otic Pactkés deE10TNTEG TOV
21ov oudva (European Commission 2012, Next Generation Science Standards 2013, Organisation
for Economic Co-operation and Development 2007). Zvyypovog, n atlévia g Evpomaiknig
"Evoong emonpaivetl 0t 1 014 Piov pdbnon Bempeiton Oepeiidong apyn otnv omoia Pacileton
OAOKANPO TO EKTOOELTIKO TTAIG10, TO 0Toio £xel oyedlachel Mate va KoAvTTEL KéBE €id0Vg
puébnon - TumiKy, UNn TLTIKNY Kot ATUTY - 6€ OAd TO EMIMESO: OO TNV TPOGYOAMKN KO TNV
npoTofaduio exmaidoevon mg v TprtoPdOuia ekmaidevon, TNV ETAYYEALOTIKY EKTOIOEVO)
KOl KOTAPTION KoL TNV EKTOIOEVOT) TOV EVNATKOV.

O topéog g ekmaidevong tov evnAikmv, mov oyetileton dpeco pe v mapoHoo HEAETN,
OVOTTTUOOETOL parydaio To TEAELTOLN XPOVIOL KOl GTY) XDPO. LOC, TPOKELUEVOL VO eEVTNPETHOEL
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TIG OVAYKES TOL AVOKOTTOUV Oomd TNV OAUOTOON oVATTUEN TOV ETIGTNUOV KOl TOV
TEYVOLOYLOV. XTOV TOUEN OVTO EVIAGGETOL KOL 1) EKTOIOELON TOV EKTOUOEVTIKMV, TOV GTOYO
EXEL VO EVOCONTOTOUCEL TOVG EKTOOEVTIKOVG GYETIKA LE TIG VEEG EKTOUOEVTIKES AVAYKES KO
npokAncelg tov 2lov awwva. H empdpemon tov ekmoudevutikod avoyvopiletor g
aVOTOOTOOTO UEPOC TNG EMAYYEAUATIKNG TOVG avATTLUENG, KOOMG amoteAel pol amd Tig
ONUOVTIKOTEPEG OCULVIGTMOCES TOV  OlYPOVIK®V Tpoomafelidvy  ywoo 1Tn Pektioon g
EKTIOOEVTIKNG O10OTKOGTOG KOl GUVOEETOL [LE TOV UETACYNUATIOUO TOV GE EVEPYD KO KPITIKO
SLVONLOVPYO TOV VEOL EKTTALOEVTIKOD TTEPIPAALovTOG (Avaotactddng 2013).

[MapdAinio, kopimg oe 6,11 apopd TV eKTAIOELOT EVNAIKOV YEVIKA, KOl EOIKOTEPA TNV
EKTTOLOEVOT TOV EKTOOEVTIKAOV, 1) GUYXPOVI] KOIWMVIKOOIKOVOUIKY] TPOYUATIKOTNTO £)EL
Béoel ¢ mpoimdbeon TV vBETNON VEOV KAvOTOU®V HOpO®V gkmaidevomng, Omwg N €€
OTOCTACEMC EKTAIOELOT. € aVTH TNV KaTeLOLVON, N €€ amooTdcemS ekmaidevon Ppioketan
OTIS UEPEG HOGC OTO EMKEVIPO TOL EVOLUPEPOVTOS KOl OAOEVA KOl TEPLGGOTEPOL (QPOPELS
TOPOYNG EKTaidevong evnAikwv tnv viobetodv, c€ MO TPOOTADE VO TPOGPEPOVY
exmaidgvon oe €vo eupuTEPO KOO omd avTd Tov Elval SLVATOV VO, TOPOKOAOVONGEL
EKTOUOEVTIKEG OpacTnplOTNTEG HE TIG ovuPotikéc exmaudevtikég pebodovg (Plakitsi 2013,
Movldkng 2006). O 6pog €€ amooTAcE®MS EKTOIOELON, GTNV MO YEVIKN TOL O1AGTACMN,
YPNOULOTOIEITOL Y10 VO TTEPIYPAYEL TI EKTOUOEVTIKEG OPACTNPIOTNTES KATA TIS OMOiEC O
ekmadevouevog Ppioketar o€ P QLOIKN OmOGTACT, OO TOV  EKTOLOELTH TOL Kot
YPNOOTOlEl KATOw, HOPONG TEYVOAOYio Yo va emkovovioel pall Tov Kot vo €xel
TPOGPOOT GTO EKTOOEVTIKO VALKO.

AxolovBdVvTag TIG GUYYPOVES EMTOYEG TNG EKTOUOEVONG, GYESACALE KOl DAOTOMCALE EVal
OLOKTLOKO GEUVAPLO ETUOPOMONG EKTUOEVLTIKOV G€ Bépato d1acKaAing Tov PuoiK®OV
Emomudv kot edikdtepa o€ Oépoto mov oyetiCovral pe v evotnta g Eupiag vAng (Nanni
& Plakitsi 2013).

>10 véo mpdypappa orovdmv yia Tic Pvowég Emomueg oty voypemtikn exmaidgvon, to
omoio dopeitarl mive o€ evvén Bepatikég evotnteg, ta Bépata dwackariag g Euprag HAng
nephapPavovtal oty evottoa H (wn yopw pog, 1 omolo amovtiTol Kot OlTpEyel OAES TIg
16&e1c tov onpotikov. H évvown g éuprag vAng amotehel 10 ovtikeipevo peAETNG NG
BloAoyikng emMoTNUNG, ®G £VOG KAAOOG TOV QLGIKAOV EMGTNUOV TOL UEAETE TN OO Kol TN
Aertovpyio OAwv TtV Eufrov opyaviopmv. H owaokorio evvoidv tng €uprag VAng
CLUTEPTAAUPAVETOL OTO TEPICCOTEPA TPOYPELUUATO GTOVODOV WG Lo BAGIKN YVAOOT, od TV
npooyoMkn akoun niwia. Iaporo avtd, TAn0og epguvav €xovv dei&el O6TL aKOUN Kot GTO
téA0G NG TpowtoPaduiog ekmaidevong, €va oNUOVTIKO TOG00TO TOV  UadnTdv OV
avtihapupdvovtar v évvola g EUPag VANG, He TETO0 TPOTO TOL VO OVTOTOKPIVETOL GE
Broroyikovg opovg (Venville 2004).

To €& amoctdoemg ocepvaplo pe Béua Adidackolrio Oeudrwv twv Dvoikwv Emomquov-Or
C(wvtavoi opyoviouoi viomomnke oamd epevvntéc tov Ilavemompiov lwovvivov ot
euo&evnOnke amd TNV vInpecio ecourse tov IdpHUOTOC OV TPOGEEPEL OAOKANPWOUEVES
vanpecieg degaymyng niextpovikodv podnudtov. ITo cvykekpyéva, to cepuvdpro deényon
pHéc® NG VINPEGiog acvYYpovng Tiekmaidevong (mhateoppo Moodle) ko glye didpkela 5
gBoopddwv (50 cuvolikd dpeg). Aoundnke oe 6 evotnreg, N Kabepia amd T1g omoieg dSpknoe
51 6 nuépec:

A" evomnra. Ewooywyn oty e amootdoews exmoidevtiky ueBodoroyio. kou 0TO GEUIVAPIO.
[Mepriapfdvel v €£0Kei®ON TOV EKTOOELOUEVOV PE TNV TAATEOPUO KOL T YVOpLa
peta&d Toug
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B' evotnra. O ekmouidevtikog ws opyovwTis KOIVwVIKOV olinAemiopacemy. Zolntionke Kot
peAetnOnke o poAog Tov ekmodevTIKOV ot dwackaiio tov Pvowov Emotuov. Ot
EKTOOEVOLEVOL EPYACTNKOV GE OUAOEG TV 4 1 5 aTOu®V pHEGm e101KOV forum culnTong.

I evotnra. H {wn yopw pag. Tepihapfavel  ovlnmmon kot amodertioon g evotntog H
{wrj yopw uag.

A" evotnro. Kolhiepyaovrag ardoels ko oeliotnres yia ™ (wn yopw pag. Avomtoydnkov kot
OYEACTIKAV KOUVOTOUES OPACTNPIOTNTES Y10 TN OOUCKAAMN TOV EVOTRTOV TG EUPiag VANG,
LEC® OUAOIKAOV EPYACLAOV.

E' evotnra. EEéMln twv dpaotnpiotntwv yio. ) O1000K0AI0 EVOTHTWV THS EUPLAS DANG.
[MepropPaver v aAlnlenidpaocn tov ekmoudsvopévov Kot v e&éMén/enéktaon Tov
dpOCTNPLOTATOV,

2T evompra. Opyavwon s didackorios evotntwv e &ufios 0ing. Tlepthapfdvel to
oXEOLOGLO EVOC OLOKANPOUEVOL EKTALOEVTIKOD ceVapiov amd tov kdbe cuppeTéyova.

2. MgBodoroyia

YKomOG G €pevVvaiG Hog eivar M dlepgvvnon Tov TAG Eva TPOYPUUUO ETUOPOOONG TOV
eKTadEVTIKOV ot ddackaiio Ospdtov Tov Gvowkov Ememuov emnpedlet i amdyelg
TOVG GE GYECT LLE TO CLUYKEKPIUEVO OOOKTIKO OVTIKEIPEVO, KAODS Kot TNV €Tidpact oL xel
N xpnon tov gpyaieiov TG mAotedppoc Moodle otn petaforn TtV andyemv TOV
eKTAOEVTIKOV. E1dcoTepa, To EPELINTIKA EPOTNLATA TOV KANONKOAUE VO LEAETICOVUE LE
™V mopovca Epgvuva etvar ta ENG:

A. I1dg 10 EMUOPPWTIKO TGEUIVAPIO ETNPEATE TIS ATOWEIS TMV EKTOIOEVTIKWV,

E&etaleton to moco petafAndnkoyv ot amdyelg TV EKTOOEVTIK®OV o€ OBEpata 010acKaAing
TOV QUOIKMOV EMOTNUOV Kol 010acKaMaG TV evotitoV ™G EuPlag VAng, efoutiog g
dwaktikng mapépPaons. o tov Adyo avtd eréyyetar n dwpopomoinon g Amoyng Twv
EKTTOOEVTIKOV UETE TNV TopERPaon oe oxEon e TV Amoyn Tov glyav Tpv TV mapéuPoon).
Xpnoworomdnkov dvo epoTNUATOAGYLO SEPEHVNONG TOV ATOYEDV TOV EKTOLOEVTIKAOV Y10,
Bépato SacKAANG TOV PLGIKAOV EMGTNUOV Kot dSWOAcKAAiNG evotnTemV ™S Euprag vAng. To
OPYIKO EPOTHUOTOAOYLIO COUTANPOONKE OO TOVG EMUOPPOVUEVOVS EKTAOEVTIKOVG KUTH TNV
évapén 1ov ogpvapiov kot 10 tediko peTd TV oAokANp®or] tov. Ta epOTNUOTOAOYLL
wePLEAAUPavOY EPMOTNGELS SEPEVVIONG TOV ATOYEMY TMOV EKTAIGELTIKAOV Y10l T SOACKAAIN
TOV QUOIKOV ETICTNUOV 6TO ONUOTIKO GYOAEID Kol EPOTHGELS TOV £0TIALAV OTIG OMOYELG TOV
EKTIOOEVTIKDOV OVOPOPIKE e TN SdacKoAio Tov evotitev NG EUPlag VANG 610 ONUOTIKO
oxoAelo. Ot otatwotikol €leyyor mov apyikd mpaypotomomOnkov eivor o €Aeyyog
aveaptnoiog X2 kot ovvnBéotepa o €leyyog t-test. Xmnv ovvéyeta, eAéyyOnke n péon Tyun
TPW Kot HeTd TV mopEuPaoct, 1 n HEon T TS SPOPAS «UETA-TTPLYY, 1 TUTIKT OTOKAION
TOV HECOV TIUOV N TNG OPOPES TOV HECHV TIUAOV KOl 1 GTATIGTIKY] CNUOVTIKOTNTO TOV
eréyyov (sign/p-value). H a&loAdynon tov amoteAesldTov Tov gA&yyov &ywve pe Bdon v
Tiun P-value.

B. Ilwg n ypnon tov epyoleiov s TAATQOPUAS ETNPEOTE TH UETOLOLN TOV OATOWEWYV TWV
EKTTOLOEVTIKDV,

E&etaletan mdg n yprion g mhatpopuag Moodle, n omoia omotélece kot TO KOPLO
OLUECOLUPNTIKO oG EPYOAEID KOTO TN OEPKELD TNG ETUOPPOTIKNG OPACTG, ETNPENCE TN
petafol) TOV amdyemv TOV eKTAOEVTIKOV. o T0 Adyo ovtd €Aéyyetol av VRAPYEL
oLOYETION TNG €vaong ypNong ¢ mhateoppoc Moodle pe v petafoin g amoyng tov
exmodevtikwv. H évtaom g ypnong ¢ mAATEOPUHOG TEPAAUPAVEL TN  GUVOAIKN
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OPACTNPIOTNTA TOV EKTOOEVOUEVOV GTIV TAATOOPLA, LEG® TOL GLVOAOV TOV TPOPOADY Kot
TOV UNVOUATOV TOVG, EVO 1 UETOPOAN TG ATOYNG TOV EKTOOELTIKMV AoYIleTOn MG TEMKN
dmoym peiov apyikn dmoym. Q¢ teMkn amoyr Bewpeiton n amdvInon oTIS EPOTNOES UETA
™V mopéuPacn kol apylky amoymn Oeswpeitor n amEvINom TOV EKTOUOEVTIKOV TPW TNV
napéupocn. Xe TeQVIKO EMIMEdO, 1 GLGYETION VTOAOYIOTNKE HE YPNON TOV GUVIEAEGTH
ovoyétiong Spearman’s rho, évavtt Tov avtictoryov Pearson r, AOym pun kavomoinong g
TOPAUETPIKNG VTOOEGN G TNG KAVOVIKOTNTOG TOV GLVOAOL T®V £ETalOUEVOV LETAPANTOV.

To delypa g €pevvag amotélecav 28 ekmadevtikol mpwtoPdduiag ekmaidevong, oTo
oVUVOAO TOVG €v evepyein ddokaiol. H emioyn tovg mpayupoatomomOnke pe ™ péBodo g
Toyaiag detypatoAnyiog, Hetd amd avolkt TpdokAncn mov deénydn péow tov Atlevbivoewy
[IpwtoPdOuiag Exmaidevong g Ileprpéperog Hmeipov (vopol lwavviveov, Osonportiag,
Aptog ko [IpéPeCac), ™ IpotoPadag Exnaidevong Képkvpoag kot tov ITavemotnpiov
looavvivav 6g 06006 eKkmadeLTIKOVG EMBLILOVGOV VO VTTOPAALOVY O{TNGN Y10L GUUUETOYN GTO
oepwvaplo. Emiéynkav ekmoudevtikol mov vanpetodhoav o dAPopovg TOTOVS GYOoAeimv
(12/8¢éc10, 6/6éc10, 1/6¢é010, E1duco) won didackav o€ ddpopa TUARATO Kot TAEELS TOV
onuotwkov oyoreiov (A' éog wor XZT' th&n, olonuepo tunua, tunpo évragng). Ot
EMUOPPOVUEVOL NTAV EKTOOELTIKOL pe Alya ypdvia vanpeoiag (3-4 €tn), pe mapanave (10-
15 étm) M ko pe woAAd (20-25 €1n), pe v mAsloyn@io TOVG Vo KOTEXOVV UETATTUYLOKOVS
T{ITAOVG GTOVODV 1| LETEKTAIOELONC.

H ovlloyn tov Jdedopévev mpaypatomomdnke pe tn ypHon TO0O0 TOTIKOV OGO Kol
TOGOTIKAOV LEBOSOAOYIKAOV epyaleiwV Kot TEPIAAUPAVEL YPATTE EPOTNUATOAOYLO, GNUELDCELS
HE TN Hopen muepoAoyiov, avagopéc pe t popen log files ko e€aywyn dtwAdymv kot
cu{nmoewv amod to mepiPdrrov e trateoppog Moodle (ITivakag 1).

H avédivon tov dedopévav Tpaypatomodnke pe m yp1orn TOV CTATICTIKOV TPOYPAUUOTOS
S.P.S.S. (Statistical Package for Social Sciences) kot pe To Aoyiopkd NVivo v.10.

Mivaxag 1: ZoykevipoTikdg Tivakog SES0UEVOV TOL ovaAdON Koy

Eid0¢ epeuvnTIK@OV 0€00pEVOV AprOpog
Apyro ypamtd epotuotoloylo pe 21 epotoelg 28
OVOIKTOD 1) KAEIGTOV TOTOV.
Teliko ypamtd ep@TNLOTOLOYI0 pE 20 EPOTNOELS 28
OVOIKTOD 1 KAEIGTOV TOTOV.
Forum cv{nitnong kot aAAnAenidpaong. 30
Hl\ektpovikd pnvopato tov avidAiagoy ot 1.486
EKTTOOEVTIKOL.
Avogopéc pe tn popon log files. 24.495

3. Anoteréopata
Ernidpaon g mopéufoons otic amoyeis Twv EKToI0EVTIKMV

H otatiotikn) avdivon oyetikd pe TIG OMOYELS TOV EKTAUOELTIKOV Paciotnke g ypontd
EPMOTNUATOAOYIO. TOV GULUTANPOONKOAV OO TOVG EMUOPPOVUEVOVS EKTTALOEVLTIKOVS, TOCO
Kkatd v évapén 6co kol otn AEn tov ogpvapiov. Ta gpwtnuatordylo meperdpfovoy
EPMTNOELS SLEPEVVNONG TOV ATOYEMV TOV EKTOAOEVTIKMOV Y10, TN SO0CKOAN TOV EVOTHTOV
™™g EUPrag VANG 6To SMUOTIKO GYOAELD, LE TN XPNOTN AVOIKTOV Kol KAEIOTOV epotioswv. H
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avVOALON TOV EPOTNUATOAOYIOV KOTESEIEE OTL TO EMUOPPOTIKO GEUVAPLO UETEPAAE,
LEGOOTUOLKG, TIC OTOYELS TV ekTondeVTIKAV. To cepvdplo, edkdTepa, cVVEBUAE GTO va
BEATUOOOVV Ol EKTOOEVTIKOL, CUUPMVO, LE TNV ATOYT TOVGC, TIC YVAGELS TOLG YUP® OO TIC
dpaoctnproteg ddackariog Tov Puoikov Emomuov kot va Bewpodv Toug £0vtod Toug
TEPLGGOTEPO EVILLEPOVS KO TPOETOLUAGHEVOVS VIO 0L OTTOTEAEGLOTIKY OO0CKOMO T®V
evotitv g EuPlog KAng oty Taén. Zuyxpovec, N empdpemon cuvéPodle BeTikd Kot 61N
YEVIKOTEPY] GMOYY] TOL KOATEYOLV Ol EKTMOLOEVTIKOL Yo TO ovTiKeipevo Tov Duoikdv
Emotpdv oto onpotikd oyoAeio.

Ewdwotepa, Swmotodnke 011 o1 peyaAvtepeg Ko meplocdtepeg (o€ apliud €POTNCEWMV)
LETOTOTIGEL TOV AMOYEDV TOV EKTUOEVTIKOV CNUEWMONKAY GTO TUNO TOV EPMTNLATOAOYIOV
TOL OPOPOVCE TN JBAcKOAiD TV evoTTOV TG EUPlag VANG 6To dNUOTIKO GYOAElD - YEYOVOG
amOALTO. KOTOVONTO Kot OtkooAoynuévo, oedopévov 0Tt 10 Bépa tov ogpvapiov NtV
EOTIOGUEVO OTN GLYKEKPIUEVT Bepatikn evotnta. Ewdwotepa, ot 4 and Tig 8 epotoelg mov
aQPOPOVGAV T OOACKOAIL TV EVOTHTOV NG EUPlag VAN, M MeTOfOA OTIC amdWELS TOVG
aforoyeitor ¢ oTaTIOTIKOG onpovtiky. Ot ekmoudevtikol onpelowcav ™ peyolvtepn
avtTomdKpLon, HETATOmILOVTOg TPOG TO BETIKOTEPO TV AITOYT] TOVG, GE EPMTNOT GYETIKY| LE TIG
YVOGELS TOVG YOp® amd TS dpactnpldmres ddackaiag tov evotitov g Euplag ving. H
OeTikn emidpaon TOV GEUVAPION GYETIKA LE TNV ATOYT TOV EKTOLSEVTIKMV Y10, TIG YVAOGELS TOVG
Yopo® and T Bepatikn s Eupra VNG, emPefordvetor kot amd T LETAPOAN TOL EUPAVIGTNKE
o€ EPMTNCT OYETIKN HE TIG AVAYKEG EMPUOPO®ONG TOVG OTN ovyKekpluevn Oepoatikny. H
petafoAn mov TPOKANONKE AmOTLAVEL OTL KOTA TN OdpKEL TNG mapERPocng Eva LEPOG TMV
EMUOPPOTIKOV OVAYKOV TOV EKTOOEVTIKMV KAVOTOMONKE EMOPKMG GCOUPMOVA LE TV Aoy
TOLC.

e oo LLE TIC EPOTNCELS TOV EPOTNLOTOAOYI®MV TOL APOPOVSAV TN OIEPEVVIOT| TOV ATOYEWDY
TOV EKTOLOEVTIKAOV Y10, T1) O100CKAAIL TOV UGIK®OV EMGTIULMV GTO ONUOTIKO GYOAEl0, o€ 2 amd
TG 8 EpOTNOELS, N HETABOAN OTIC AmOYELS TOVG a&loloyeital ®G GTATIOTIKMOG onuavtiky]. Ot
avtiotoyeg HeTAPOAEG GUUPBAALOVY GTO VO GUUTEPAVOVLE OTL, COUPMOVO LE TIS ATOYELS TOV
EKTOLOEVTIKMV, TO CEUVAPLO GLVERaAE oto va Bewpovv, o peyordtepo Pabud, 6tt mAéov
yvopilovv enapkdS MG Vo oYedAloVY Kol VO OpYOVAOVOLY OTOLECONTOTE JPUGTNPLOTNTES
(QUOIKOV EMOTNUAOV KOl Vo KATEYOLV OeTikdTeEPN Amoy™n Yo TO OVTIKEIHUEVO TOV QLGIK®OV
EMOTNUADV GTO dNUOTIKO GYOAELD.

Eriopaon ¢ yprons e mharpopuag Moodle oty puetafoln twv oxdyewv

H avédivon tov amoteAecUdT®V GYETIKO HE TNV EMIOPOOT TNG YPNONS TNG TAATOOPLOG
Moodle ot petafoin TV amOYE®V TOV EKTAOEVTIKOV PacioTnNKe 0 GTOUXELD XPHONG TNG
mAateoppog Moodle, n onoio amotéhece kot TO KOPLO SOUECOAUPNTIKO LOG EPYOAELD KOTA
N SAPKEWL NG EMUOPPOTIKNG Opdone. Ta otoryeio avtd agopovoay to Pabud eumiokng
TOV EKTALOEVOUEVOV e TNV eKTadELTIKN TAateOppa Moodle, péow otatictik®v dedopévav
tov TANO0VG TV TPOPOADV (EMIOKEYEIG/KAK) KOl TOV UNVOUdTOV Tov e&émepyav ot
eKTodELOpEVOL, KOODS Ko moloTikdv dedopévov and to forum cvinmong. H avdivon
OVTOV TOV OTOTEAECUATOV KATESEEE OTL M VIAPYEL oLOYETION MHETAED TG YPNONG TNG
TAATEOPLLOG KOt TNG LETAPOANG TOV OTOYEDV TOV EKTOLOEVTIKADV.

EwWwotepa, oe oyxéon pe 1t ypnion ¢ TAOTQOPUHOS, Tapatnpninke OTL aQevog 1
OpPaCTNPOTNTO TMOV EKTOOEVTIKOV GTNV TAATEOPUA NTOV OpKETE &vtovr, pe dwitepa
HeYOAES TIHEG TTPOPOAGDV Kol pUMVUUATOV, Kol aQeTEPOL VINPEE LEYAAN OlKOUOVOT GTNV
£vtaon ypnong g TAATQOpLAG LETAED TOV EKTOOEVTIK®V. YTNpEay, dNAadT, EKTOIOEVTIKOT
OV EVEMAAKNOAV TOAD TEPLGGOTEPO AO GAAOVG, AMYOTEPO EVEPYOVS, EKTOOEVLTIKOVG LLE TNV
TAOTQOPUO KO CUVETMG Ko Ue OAEG TIG OPAOCELS TOV GEHVAPIOV, OTMOC 1| AAANAETIOpOOT
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petaEy tovg, to forum ovlptmong, M ekmdévnon epyacidv K. Ot EMPUOPPOVUEVOL
EKTTOLOEVTIKOL OlOYWPIOTNKAV GE TPELG KOPLEG KaTNYopies: o€ eKmMoudEVTIKOVS OV Elyav
VYNAO EMIMEDO EUTAOKNGC, LETPLO EMIMEDO KOt YOUNAD. Ol GLOYETIGEIS TOL TPOALYLLOTOTOIGOLE
peta&h Tov Pabpov eUmAOKNG KOl TOV UETAROADY OTIC AMOYELS TMV EKTOUOEVTIKAOV KATEOEIEE
OTL Ol EKTTALOELTIKOL TOV glyov YouNAO Babuo eumAokng pe v TAaTeOpua, eppavifovtal va
emnpedloviol 6T PETABOAY TOV ATOYEDY TOVS, LOVO OGOV aPOPE OTIS YVMGELS TOVS GYETIKG
LE TIC OpOCTNPLOTNTEG PUOIKDOV EMOTNUMV, EVO Ol EKTOOEVTIKOL TOV €lyav UETPLO 1| LYNAO
Babud epmloxne, eppaviCovror va emnpedloviol ot UETAPOAN TOV OTOYEDY TOVG OF
peyoAvtepo Pabud. Mo ovykekpiuéva, ol EKTOdELTIKOL 01 omoiol &iyav YoUnAd emimedo
EUTAOKNG LE TNV TAATOOPLLO EREOVICOVY HOVO L0 CTOTIGTIKAOG GNUOVTIKT GUGYETION, EVA Ol
gxovteg HEcO 1 vYNAO eminedo ep@avilovy 4 £0¢ 5 oTaTIGTIKOG oNUavTikéG cvoyetioels. Ot
GULGYETIGEIS TOV TTOPATPNONKAY GUVIEOVTAL e TN HETOPOAN TOV ATOYEDY TOVS Y10 TOV POLO
TOV EKTOOEVTIKOD KT TN O1000KAAID TOV QUGIKAOV ETICTNUOV, Y10 TN YPNCULOTNTO TOV
QUOIKOV EMOTNUOV ©®G €PYOAEI0 aVATTUENG TOL EMIGTNUOVIKOV EYYPOUUATIGUOV, Y10 TIG
YVOGES TOVG OYETIKA HE TIG OPACTNPOTNTES QUOIKAOV EMICTNUOV Kol TEAOG YO TIC
dpaoTNPLOTNTES O18AGKOAMOG TV EVOTHTOV TNG EUPLag VANG Tov gpapudlovv.

4. Xopunepdopato

To € amootdoemg CEUVAPLO EMUOPPOONG EKTAOEVLTIKMV Yol BEUATO SO0CKAAING TMV
dvowov Emomuov mov vioromoape oto Ilavemomiuio loavvivov katédeile opiouéva
YPNOO CUUTEPACUOTO, OVOPOPIKE HE TN OUdIKAGIO EMUOPPOONG TOV EKTUOEVTIKMV.
Kotapynv, n exmadevtikn miateoppo Moodle mapéyet éva wavomomtikd mepifaiiov e
peydan eveMéia ylo tnv opydvmon aviictotywv cepvapiov. Yrootpilel n cvvepyacio towv
EKTOLOEVTIKAOV KOl TNV EMKOWOVIN HETAED TOVG GE€ TPOCMOTIKO Kol OLOdKO emimedo Kot
TOUPAAAN A OVOTTOGGEL IGYVPEG Kot TOAAATAEG OAANAETIOPACELS LETAED TV GUUUETEYOVIOV,
aLEAVOVTOG LE AVTOV TOV TPOTO TO PABUO EUTAOKNG TOVS GTNV ETUOPPOTIKT dPAoM.

To empopewtiKd cepvaplo, Somotdlnke Ot1, EMNPEace TPOG TO OETIKOTEPO TIG OTOYELS TV
EKTOOEVTIKAOV o€ OEpoTo O1000KOAMOG TMV QUOIKAOV EMGTNUAOV Kol O1000KOMAG TMOV
evotNToV ™G EUPrag VANG. ZvvéPaie, ONAadn, 610 va BEATIOGOLY Ol EKTOOEVTIKOT, COLP®VA
LE TNV AToYN TOVG, TG YVAGCELS TOVG YUP® OO TG dPAGTNPLOTNTES OACKAMOAS TOV PLGIKMV
EMOTNUOV KO VO ATOKTNGOVVY 0 OETIKT ATOYN Y10 TO OVTIKEILEVO TOV PLGIK®OV EMIGTNUDV
OTO ONUOTIKO GYOAED.

Ot ekmadeLTIKOL TOV EVEMAGKN GOV G€ peyolOtepo Pabud pe 1o epyadreio g mAATOEOPLOGC
eaiveror 6Tt petéforav o peyolutepo Pabpd Tig amdYELS TOVS GYETIKA Le TN SdacKaAio TV
(QUGIKOV EMCTNUOV OTO ONUOTIKO GYOAEI0 KO €OIKOTEPO LE TN OOACKOAIL TOV EVOTHTOV
™ éuProg vVANG. H damictwon avtn amoteiet éva kpicipo onueio yio 10 oyedOoUd Kot TNV
vAOTTOINGN  OVTICTOY®V  EMUOPPOTIKOV Opdoewv omd omdotoon. Evépyeleg mov
So@UAMIoVY TNV EVEPYT] GUUUETOYN OAMV TOV EKTALOEVOUEVMOV KOl EVIEIVOLV TNV EUTAOKT)|
TOUC HE TO OUVOAO T®V OpACEMV TNG EMUOPP®ONS, ¢oivetar Ot Oa mpémer va
nepthopPavoviot €€ apyns 6To GYEIOCUO ETUOPPOTIKMOV TPOYPAUUATOV TTOV dtedyovTat €€
OTOGTAGEMC.

2uyxpovemg, o€ oxEoN LE TO OVTIKEIUEVO TOV CEPVAPIOV, Ol GUUUETEXOVTES EKTOLOELTIKOL
avayvoplooy TNV ovoykaldtnta e owackoiag tov duvowov Emomuov péoo
OLVEPYOTIKOV Opdcoemv mov £youv vOMUo Yoo Tovg HoONTéG Kol Kupiowg TN onuacio
petatomong g owackaiiog tov duvowov Emomuov €€o and v oyxolkn aifovoa.
Avadeiydnke €101 1 avaykn amodéopuevong g dwackariog tov Pvoikov Emomuov ond to
OYOAKO €YXEPIO0 Kol TIG OTOTIKEG/HOVOOLAOTATEG OPACELS OO0CKOAOG TOVG. X& OVTO
OUVETEAECE OOTEPMOG KOL O TPOEKOG TPOCAVATOMGOUOS TOL CeUvVOpion, KaBDS Ta
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EMUOPPOTIKA CEUVAPLOL TOV ameLOVVOVTOL GE €V eveEPYElD EKTTALOELTIKOVS OPEiloLY Va
EUTEPLEYOVV OPACELG TTOV TPOAYOVV TIG TPAKTIKES dEEIOTNTEG TOVS KOt avoiyouVv dpOUOVS Yo
L0, OTOTEAEGLOTIKOTEPT O10aCKAAID amd HEPOLS TOVG. Me aVTO TOV TPOTO GLVIPALOVY Kot
aLTOL LLE TN GEPA TOVG OE [0 TOLOTIKT EKTAIOEVLGT] YioL OAOVS Kot 1) EkTaidevon ot PLoIKES
Emomueg emrtedel Tov mpotapyikd TG 610)0 oL 0V givor dAAog and pio Emotiun kou
Teyvoloyia yio GA0VG.
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ENA NMPOrPAMMA ENIMOP®QZHZ EKNAIAEYTIKQN I'IA
TH ®YZH TQN ®YZIKQN ENIZTHMQN BAZIZMENO
2THN NMAAT®OPMA MOODLE

EvObuioc Stopobvins', Havayidmne ITiiovpac?, Nikog Kolide®, Nextdpiog
Toayliims, Katepiva IThaxiton®, Pavii Zépoyiov’

TN, [Tavemomuo loavviveov
ZZXOMK(')Q 2oppovirog [pwtofaduag Exraidevong
SEK®DE Ioovvivoy
Mpwtopada Exnaidevon
*[ITAE, Apiototédreto [Tavemotpio Osscarovikng

Iepiinyn

H epyocia apopd éva € amooTdoems TPOYPAUUN ETPOPPMOONG EKTAUOEVTIKOV PACIGUEVO GTNV
mhotedpuog moodle pe otoxo 1t Pektioon tng Sdackoiiog Syewv TG EOHONG TOV QLUGIKAV
emoTUOV (Q@g) o€ dmdeka Taéelg B & Xt° dnuotikod. Ot SddeKo GUUUETEXOVTIEG OTO TPOYPOLLUA,
exmadevTikoi péow ¢ mAateopuag moodle OAANAETIOPOVV LE TOIKIAIL ETUOPPOTIKMDY VAIKOV,
OMOG UEAETEG TTEpITTOONG OO TNV 10Toplo TOV PE, KATAAANAO oYXeSOOUEVO SOAKTIKO VAKO GTO
01010 eMAIDKOVTOAL ETOVUNTEG OYELS TG POE PE OTOYO VO GYEOIAGOVY KATAAANAO S100KTIKO VAIKO.
[Mootikég  pebodoroyikég mpooeyyicelg aflomotovvior Yy va  ovoilvfodv  petaéd  GAAov:
gpotnpatordyo (VNOS-D) yuo ekmoidevticoie, keipeva amd opddes ocvlntnong g mAateopuog,
EKTAOEVTIKO VAIKO TOV EKTUOEVTIKMV.

Abstract

Our paper concerns a moodle-based professional development program, which is being implemented
during the academic year 2016-17, aiming to improve the teaching of the nature of science (nos) in
twelve Greek elementary science classrooms. Through engagement in online activities on moodle,
case studies from the history of science, discussion forums, and etc. teachers are exposed to various
tools and teaching strategies in order to design and develop nos materials for their own students to be
uploaded in the platform. Qualitative methodologies will be used to analyze the VNOS-C
questionnaire for teachers, extracts from the discussion forums and teachers’ developed material.

1. Eveayoyn

H dwackorio Oyemv TG oee oTa oYOAEl Kot 1) EMUOPPMOOT) TOV EKTOUOEVTIKAOV GYETIKA LLE
aLTH £XEL TPOCEAKVGEL TO EVOLOPEPOV TNG EPEVVNTIKNG KOWVATNTOS TNG SOUKTIKNG TOV PE MG
pia avovtippnen avaykn (Akerson et al. 2009, NRC 2012). Znpoavtucol epevvntéc, 6mwg ot
McComas & Nouri (2016), Abd-El-Khalick et al (2008), Lederman et al (2014), Duschl &
Grandy (2012), Bartos & Lederman (2014) peketovv drapopetikég ntuyég s PPE kot toug
TPOTOVE KAAMEPYELNG TAOVPUAGTIKOV OTOYEWV, TOAOTADMY ETICTNUOAOYIKOV TPOGEYYi-
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GEMV KL TPOTOVS avATTLENG ToL 6T Avaivtikd [Ipoypappata tov OF kot g ekmaidevong
tov moAitn (The Next Generation Science Standards 2013). ITapd ™ pnt avoa@opd g
avoykoldtnTog OacKoAMOS TG PPE GE OPKETA OVOAVTIKA TPOYpAUpaTe YOP®OV (Kol TNG
YOpo pog pe faon ta véa mpoypdupata otovddv tov 2013 mov Aertovpyodv GUUTANPOTIKA
ota woyvovro AEIIE-AIIE tov @g) Kot TNV EKTETAUEVT] EPEVVNTIKY| EPYOYPAPIN Y10 TO TGS
umopel va emtevyfel pio emtuyng SdaokaAio TG ePe, ol €pguveg delyvouv OTL TOAAOL
EKTTOOEVTIKOL 0oTLYYAVOLV Vo d1daEovv amotelecpotikd Oyelg g eee (Lederman 2007,
Akerson et al. 2011).

To National Research Council (2012) omv £€kdoon tg €kBeong yw to mAaiclo otV
exknaidevon tov O.E. mpoteivel 1pelg Paocikég dwuotdoelc yio v eknaidevorn tov D.E.:
[Mpaxtucég, Awbepatikég Evvoleg ko Baoikéc [6éec TTupnva. H cuveildpevn eméktacn g
EMGTNUOVIKNG YVOONS Kablotd addvato vo 0daytodv 6to oYoAeio, € OAO TO €0POG TOVG
OAeg o1 évvoleg oV oyetTifovtotl pe £va GUYKEKPIUEVO EMOTNUOVIKO Tedio. Elvarl onuovtikd
OTNV ONUEPWV €MOYN NG TANPOPOPiog 0 oKOmOG TOv GYoAeiov vo punv givor n mapoyn
TANPOPOPLOV OAAE O EPOSIAGUIC TV HOONTOV pE PUCIKES YVDGELS £TOL DGTE VO UTOPOVV
apyOTEPA VO, ATOKTHGOLV TPAGHETES TANPOPOPIES.

H gpyaocio apopd éva mpdypappa ETPOPPOONS EKTOUOEVTIKAOV PAGIGUEVO GTNV TAATOOPLLO
moodle 10 omoio meprlapPaver kot cvvaviioelg o (wonc. H empopeotikny dpdon
vAomoteitot 10 ooAKo £€tog 2016-17, pe otoY0 T Pertioon g dwbackariog Oyewv TG OOE
og dwdeka taelg E” & 1 Anuotikov oto mAaiclo tov pabnuatog tov @s. Ot OYeLg, mov
KpiOnkav KatdAAnAeg yio va e£0KEOOVV Le aVTES EKTodELTIKOL Kot pafnTég -kat pe faon
t0 Lederman (2007) yivovtor €vupémc OmOJEKTEG OmMd TNV EPELVNTIKY KOWOTNTO TNG
OWOKTIKNG TOV @e- glvar ot akOAovBeC: N emoTUn etvan dvvapuky, Paciletorl 6e epmelpikd
otolyeia, elvar vrokeevikn/facileton og BepnTiKd TIOTEV®, EUTEPLEYEL TIC O1001KAGIEG TOV
GLUTEPAG OV, TNG POVTAGIOG KOl TNG ONUIOVPYIKOTNTOS KOl Vol KOWVOVIKE KOl TOMTIGUIKA
mloiclofeTnpuévn.

Ewoévo 1: Andoroacpa amd ) dour tov Tpoypdupatog oto moodle

Ml: Emwomuovikes  eywpapuanonds  Ixdyor g

MACHIHIH
Sibaukaliag Twyv Duoikdv Erotn v, —

Apxs

* H apxxn) pou
M2:Baoikéq apxec yia 1 SibaokaAla twy  Duoikiv b XeAidec otorémou
Lot v, * Tpixov paBnua

* HME ~@Oon twy Duoiay Emomuay (NOS)
MjA ) A A » Zuppevdxovieg
L ABUKTIKEG TTPOoEYYIOELG KAt LOVIEAN OTO (HADnpa Twy v Fovid
(Duowv ENotn . WA Avaxovdaeig
> M1 Emamnuovikdg eyypaupatiopdc: Lroxol
™me &dao..

M4: Gewprytir) & npaktkr karavonon e OOE (NOS)

M2 iBaokds apxts yia T Sidaokalla Twy
Duomev Emi.,

NoLeg HEBOSOUE XPOLHONOLOUY OL ENLOTI|HOVES,
MNapadoxég mou vwobetovvral yiatn puon twv OE , M3t Mdaxtiktc npoozyyioaic kol wovieda

" oY pdbnua...

L" lOlTIUUVN‘d L'VVDUIJUUIU mUUO M Oewpenuind B npaxknkrd karavénon tng
MDE (NOS)

b Doon g Emotiung - Nivasag

M5: H avaykaodtta SibaorkaAiog tng Moong twy Duoikiyv
M5 ExnaiSevon onig Duaikds Emotiueg H

Enotnpwy ¥ avayxawor.

Mo H Sdaonadia g Doong vwy Duainay
J 0 - . . } g Emarenuv
M6: H SubaoraAia te Doong twy Guowkwv Erotn iy N M Sumouahia Swmey e Smns sew

Duoisay Emor...
M7: H SbaoraxAta Oewy e Doong twy Duotkiv b TauoBduard bou
Emotnpwv: EGappoyes otn Sudakkr ripdin
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Ot 0dEKA CUUUETEXOVTEG GTO TPOYPOULLUO EKTALOEVTIKOL (01 0TTO{01 EKONAWGAV EVOLOPEPOV
Yo TN dNUIoVPYio HOG KOWVOTNTOG EKTOOEVTIKAOV TOL aGyoAovvVTOL Kot Tpombohv o BEpa
™G O1000KOAIOG TOV @@E ©TO ONUOTIKO OYOAEl0) HE€o® NG TAATEOpUHOG moodle
OAMAETIOPOGOV [E TOIKIAIO ETUOPPOTIKOV LVAK®OV 7OV oYeTilovtol pe T QQE, ONMG
ocuviopo BewpnTikd Keipeva, HEAETEC MeEPIMTOONG Omd TNV 10TOPio. TOV @€, 1OTOPIKA
TEPAUATO, KOTAAANAO OYEOOUGUEVO EKTOUOEVTIKO VAKO ©TO Omoio EMOIOKOVTOL Kot
avadelkvOovTol emOLUNTEC OYELS TG QPE HE OTOYO VO OYEOICOLV TO OKO TOVG
EKTTAOEVTIKO VAMKO €EOIKEOVUEVOL UE TNV TOWOYWYIKT YVAOGCT TEPLEYOUEVOL KOl TIC
0eE10TNTEG TOV ATOLTOVVTOL Y10 VO O10AEOVV OYELS TNG PPE.

2. Me0@oooroyia

To empopPOTIKO TPOYPOAUUA EIYE CLUUETOYIKO, EPELVNTIKO KO OVOGTOYAGTIKO YOPAUKTIPOL.
O1 ovppetéyovteg EKTadEVTIKOL 6TO TAOIGLO TOV TPOYPAUUOTOS KANONKAY VO GYESEGOVV 0L
10101 VMKO 6TO HAONUO TOV (€ LE TO OTOI0 EMIIMKOVTAY KOl GTOYOL TOV OPOPOVV TN PQE,
OTN GLVEYEWL VO, AELTOVPYNCOLV MG EPELVNTEG EML TOV TMPOKTIKMOV TOLG KOl TEAMKA Vo
GTOYOGTOVV ETL AVTAOV, ATAVTIOVTOS GE EPMOTHUATA, OTWGC:

- moteg Oyelg g evong Tov OOE mpowbovpe pe TG dpacTnploTNTES TOV VAOTOOVUE KOTH
™ dudpkela g ddackaiiog Tov pabnuotog tov OF;

- moteg OYeLg TG euong twv OOE mpomBodpe e To EMKOIVOVIOKA Lo PETEPTOPLA;
[Tootikég  peBodoroyikég mpooeyyicels aflomombnkav  ywo  va  avaivbBoldv: 1o
egpomuatordylo VNOS-C (Lederman et al. 2001) mov 06Onke omv apyn o©TtovG
EKTTOLOEVTIKOVG KO UE TNV OAOKANP®GN TOV TPOYPAUUUOTOS, TO OTOGTACLATO ONO TNV
EMKOIVOVIOL TOV CUUUETEXOVTOV EKTOOEVTIKMOV GTIG ORLAOEG GLLNTNONG TG TAATEOPLLOG, TO
EKTTOLOEVTIKO VAKO OV OYEOIAGTNKE A0 TOVS 1010VG TOVG EKTTOLOEVTIKOVGS, T TPOTOKOAAML
TapaTNPNONG TV d1d0cKkaA®V Tov padnuatog tov OE and técoepic tdEelg ekmaidevTIKOV
OV AETOVPYNCOV MG UEAETEG TEPIMTOONG KOl TO NUEPOADYLO OV KPATNGOV Ol {5101 Ot
EKTTOLOEVTIKOL.

3. Amoteréopata

210 mAOICLO TNG EMUOPPMOTIKNG OPACNG Ol GUUUETEXOVTEG EKTOUOEVLTIKOL TpodOncav
oTadlKA oTn OlockaAio TOL HaONUATOC TV @& emMBLUNTEG OYELS TG POE, KOOMOC
VROGTNPIXTNKOV MOTE VO KATAGTOOV EVIUEPOL Kol VO avactoyalovtal €ml TG KNG TOLG
KOTOVONOTG Y10l TN POE KOl TOV OIKAOV TOVG OOUKTIKAOV TPUKTIKMV Y10, TNV TpomOnomn me.

«A&iomoinoa t dpoaotypiotyra e oer. 107 tov uabnuatog “Eva omAo kokiouo.”
Kol Vv mpoaouoiwan tov Phet yia vo ovl{ntiioovue oty taln ot 01 ETOTHUOVES
ETIKOIVWVODV UE oOUPOAA.

H pelétn tov viikod ue Eyer PonOnoer vo, oképTopan GOYKEKPIUEVO. TPAYUATO, VIO, TH
POoN TOV QULOIKOV ETIOTHUOV TPV om0 TH Oloaokaria. Koi va umopad otn
o100oKkaAia va to. au{NTAW e TOVS HAONTES LoD UE TIO CVYKEKPIUEVO TPOTTO.» (A1,
Moaptiog 2017 Arooraouoto. amo NuePOLOYLO. 2 EKTALOEVTIKMYV).
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Topméoia

Ewova 2: Amo T1g amavToELg TV EKTUOEVTIK®OV 6T0 ep@tnuatordylo V-NOS

Ol EMLOTNHOVIKES BEWPIES Elval SNULOUPYNUATA ETLOTNHOVWY KaL OTNPIZOVTAL OF YVWOELC, QVTIANYELS
6£50EVA TOL OYETIZOVTAL PE TOV TOTO KAl TO XPOVO. H QrOKTNON VEWYV YVWOEWY - SES0UEVWY PETA aTO TNV
£PELVA ELVAL YUOLKO Va 0BNYEL TN BEATIWEN N KATAPPLYPN TAAALOTEPWY BEWPLWV.

H 61600KaAla TWV ETLOTNHOVLIKWY BEWPLWY BonBasL 0Tn SLapopYworn Plac amoyng yia Tov Koouo. Bonsast
OTNV Qvantuén NG KPLTIKAS OKEWYNC, GTNV anoktnon Se€loTnTwy. H Bewpia, yia mapddetypa Tng dnuloupyiac
TOU KOOUOU CUHQPLV JE TNV OTola EYIVE pia Peyain Expnén Sivel pia evaAAaKTIKA OTIC QVTIAWELS TWV

BpNOKELWY
AvTIAapBavopat AOLToV OTL OL EMLOTHPOVES EEaX0A0VB0LY va EPELVOLY TN 60U TOU ATOHOL MEPLOTOTEPO TOTO
OE OXEON PE TNV AELTOUPYIKOTNTA TWV CWyaTIdiwy EEXWPLOTA 000 Kal T OXEOHN, CUVEKTLKOTNTA Kal

aAAnAemidpacn mou £xouv PeTal TOUC.

Ot ekmadeLTIKOl PETOOYNUATIONV OTAOIOKE TIG TOUOOYMYIKEG TPOKTIKEG TOVS TTOV
aPopoHV TN dacKaAio TG EPE amd VITOPPNTEG GE PNTEG KO OVOCTOYACTIKES.

MMivakag 1: Exnodeutikdc tpocmadel va TpomBncel pntd ta yopaktnploTikd g Slepebvnong
A6 Tp@TOKOALO TapaTpNoNG d1dacKaAlng «Aywyol — MovaoTéDy

Adoxalog: Kolel tovg puadntés vo ptialovy évo amlo nAekTpiko KOKAWUO Yo va.
OOKIUATOVY OV OTO OLAPOPa DAIKG «TTEPVAELY TO NAEKTPIKO PEVUOL.

Arolovbel pio drodixacio d1epedvoNg Kol oty GOVEYELQ GOLHTHON OTHY

olouélera ¢ taéng

AGoK0AOG: 2TH OPaaTHPIOTHTO. GUTH EPYOTTHKOUE OTWS 01 EMOTHUOVES. Me moieg
EMIOTHUOVIKES 0CI10TNTES aoyoAnOnKaue, ... [o1 nobntés avopépOniay ato meipoua,
oy talvounoy, ato oourépoouo. & Oo uropodoe 0 OGTKOLOS VO avooEilel pe
KOTAAANAES EPWOTHOEIS OTL AT)OANONKAY LE TH O10TOTWOH EPEVVHTIKOD EPWTHUOTOS KAl
e TV IpofAeyn mwov emions Elofav ywpal

Ewova 3: O pantég oy téén tov A2 avactoydlovron emi
TOV EMOTNUOVIKAOV S1OOTKAGIDYV TOL EUTAEKOVTOL.

Emgrngovint Siadmadieg Mou Xpranuo mainont:

1 -—; Maparnpnon

| i} MirTpnan

lf : |/ Emneivwvia
[} ripspacwn
1340

N '. nf.'ﬂau”

r—3
' | Areprouynon

-
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e Ot exmardevtikol e€oketmOnKav pe v a&oAdyNon TG KOTAvONoNg TV LadnTdv Toug
og oxéon Le OYELS TG OPE e OKOTO va. PEATLOCOVV TIG IKOVOTNTES TOVG GTNV EVOOUATMOON
OYEMV NG PPE GTO YVAOOTIKO TEPLEXOLEVO TMV PE.

Mivakag 2: Exna1deutikdg tpootabel va EVoOUATOCEL OYELG TG POE
GTO YVOOTIKO TEPLEYOUEVO TOV PE

- O eKmOI0EVTIKOG EVIUEPDVEL PHTA TODS HAONTES TOV Y10, TOVS GTOYOVG TOV
apopody ) ®DE ae 64n ) diapkeia tov pobnuoatog.

- O exmoudevtikog gioayel oyeig e ®PE mov eivol oe avtiotoryio e to
OVYKEKPIUEVO YV TTIKO TEPIEYOUEVO

Moabntég: (01 nabnTés oTIC OUBIES TOVS THUELDVODY 0 KOBEVAS 10 J1KO TOD
1eTpaoLo ) Oepuorpocio wov uetpody ae 2 Gepuouctpo oo givar uéoa oe Evo,
motnpl ue vepo) Meta tny dpaatnpiotyro. axolovbel n ov{ntnon atnv olouéleia yia
0 01001KATL0 THG UETPNONG, TIS LLOVAOES UETPHONG KOL TIS O10POPOTOLNTELS TTH
Ocpuoxpaacio mov Eypayay o1 LoONTES (DVTOKEUEVIKO KOl OVTIKEIUEVIKO OPAIUR,).
Adoralog: Avth dpaoThpLOTNTO. OGS EOWTE TNV EVKALPIO, VO, UIANGOVUE VLo TV
mopatnpnon kot ™ uEtpnan, vo. eCoikeiwBodue pe ™ 01001Kaoio TG HETPHONG. ..
Tt uoaBoue onuepo. yio. t uétpnon,; Awo u eloprozor;

Ewcova 4: Apactnptotnteg podntov

Ewkova 5: Ao TIG amavINoELS TOV EKTAUOEVTIKOV 6T0 £p@Tnatordyo V-NOS

6. Mplv Alya xpovia, oL ETUCTAPOVEG LIOBETOLOAV TIOAD SLAPOPETIKEG
TIPOBAEWYELG yLA TNV TEALKI) HOPYPI] TOL OLPTAVTOG. MepLkoi acTpovopol
niotevav OTL To cupnav StacTEAAETAL, AAAOL TLOTELAV OTL AUTO
OUOTEAAETAL KAl KATIOLO AAAOL OTL TO CUMTIAV TIAPAHPEVEL OTATIKO XWPIg va
ouoTEAAeTaL ) va StacTéEAAeTaL. Mwg nTav duvatov va vmapxouvv
TAUTOXPOVA AUTA TA SLAPOPETIKA CLUHUTIEPACHATA, OTAV OAOL OL ETUOTIHOVES
peAetovoav Ta idla metpapata kat Ta dedopeva Toug;

anavTroetg

01 euotrpoveg bivouv Slapopetikr eppnveia ota Sebopéva Toug. Auto pmopei va opeileTal oTo 6Tt EEKIvoiv
ano S1aPOPETIKEG aPETNPIES Kat tapaboxeg yia To cupnav f} oTo 0Tt Ta Sedopéva nov cuykevTpwvouy Bev eivat
QPKETA yia va obnyroouv ot £va Koo GUpTEpacya.

H eppnveia Twy ibuwv netpapatwy kat Twy iduiwv debopéviwy e§apTaTal anod To CUYKEKPIHEVO KOLVWVLKO,
15e0A0y1KO, TTOALTIONIKO , TIOALTIKG TAGIOLO KABE ETUOTNHOVIKIG KOWVOTNTAG.

emuBeParwvouy. MAnwe TeAixd £xet peyahn onpacia n MPOCWIIKOTNTA, ) PavTacia Kat f IPOOTITIKY Twv

~  =exwouv kavovtag SiapopeTikeg unoBEoelg kal pooniaboucav va Bpouv Ta CTOLXELG EKELVA TIOU TiG
ETILOTHHOVWY;

—
Ynapxouv brapopeTikég Bewpieg pe Baon Tig onoieg eppunvevouv Ta Sedopéva Toug.
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4. Zopunepdopato

To véo mhaiclo ywoo ™ SWOKTIK TOV QUOIKOV ETIGTNUOV TOL OOUOPPAOVETOL KOTO TO
TeEAeVTOiO YPOVIOL AToLTEL ONUOVTIKEG OAAAYES OTNV SO0CKOAID TOV PLUGIKAOV ETIGTHUAOV TOV
Vo EMTPETOVY GE OAOVG TOVG MAONTEG VO GUUUETEXOVY EVEPYA GE EMIGTNUOVIKEG TPAKTIKES
Kot vo epappolovv oplovrtia facikég dtabepatikés Evvoteg (NGSS, 2013).

O petooyNUOTICNOS TGOV TPOKTIKOV TOV  EKTOOEVTIKOV OTNV  TALO0YOYIKY  YVAOON
TEPLEYOUEVOD TNG GOE deV givar pia €0KOAN dladikacio, KaBmG Ol ATOYELS TOVS YOl T POE,
€o0Tm Kol av givor opBE, dev 001N YOUV OO LOVEC TOVG GE OVTIOTOLYES EMOVUNTEC TPOUKTIKEG,
KaOd¢ emiong N SWO0CoKAAlL TNG PPE OV gival KATL TOL £Y0VV PLOGEL O1 EKTOOELTIKOL ElTE
OTIG OTTOVOEG TOVS E1TE TNV EMAYYEALATIKTY TOVS TTopeia. Aewpolpe, OT®S KoL 1 EPELYNTIKN
epyoypapio. VTOJEIKVOEL, OTL €lvol OTOPAITNTEG CTOYEVUEVEG EMUOPPOTIKEG OPACELS HE
CUUUETOYIKO KOl  OVOOTOXOOTIKO — YOpOKTAPO 7oL pmopodv  va  Ponbncovv  tovg
EKTTOLOEVTIKOVC VO SIOAEOVV OATOTEAECUATIKE OWYELG TNG PPE.
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NMEPIBAAAONTIKOZ TPAMMATIZMOZ:
2YIT'XPONEZXZ EPEYNEZ KAI NMPAKTIKEZ

30G00C0 Iroviyrodry®, §9eUllyesd TAaxiton”

TITAE, [Tavemomuo Ioavvivov
’[ITN, [Mavemomuo loavvivov

Iepiinyn

H mapovoa epyacio amoterel po PPAOYPOQIKY 0VOCKOTNGT TV GUYYXPOV®V SEBVAOV Kol EAANVIKOV
EPELVAOV TOL O.POPOLY GTOV TEPPOAAOVIIKO YPOUUOTIOCUO TOV UEAAOVIIKOV EKTOIOEVLTIKMV KOl
YEVIKOTEPOL OTNV  OEPOPO  Oloyeipton kol ovamtuén. Zekvovtog omd Tov  meEPPUALOVTIKO
YPOUUOTIGUO, TOV omoiov Pacikol mapdyovteg Bempodvial o1 YvAoeLS, 68510t TeS, otdoels Kot agieg
oAAd war ot mepPordoviikég avnovyies, evaicOnoieg kor o €Aeyxog TG mEPPOALOVTIKNG
CUUTEPIPOPAC, KATAAYOVLE GTOV EXOVAUTPOGOIOPIGUO TNG GYECTC AvOPDITOV- POLONG- KOW®OVING.

Abstract

This paper is a literature review of contemporary Greek and international research concerning the
environmental literacy of future teachers and sustainable management and development. Beginning
from the environmental literacy, whose main factors are knowledge, skills, attitudes, values,
environmental concerns, sensibilities and locus of control, we will redefine the relationship human-
nature- society.

1. Evoaymyn

Ta tedevtaia ypovia o avOpwmog NpPe AVIETOTOG e TNV OIKOAOYIKN Kpiom Kot kKA OnKe va
MiPer katdAnio pétpa, kabog omekeital n mowdtta (ong oAdkAnpov tov mhavhtn. H
migoynoio Tov TEPPAAAOVTIKGOV TPOPANUATOV 0@eideTon otV aAlayn Tov Tpdmov {wNg
0V ovOpdTOV Kat T1g OpacTNPLOTTEG Tov. O VIEPTANBLoUOG Kot 1 avEavopevn {nTnon yio
TPOPY], 0 VIEPKATAVAAMTIGUOG, M ATOYiA®oN TOV 00cOV, 1 UN 0EPOpOg dloyeipion TV
(QUOIKAOV EVEPYEWNKMOV TNYAOV, M ekPlopnydvion, 1 HOALVOTN TOV £3APOVS, TV VIATIVODV
TOP®V KO TOL 0EPQ, 1 KALOTIKY] 0AAOYT] KOl Ol GUVETELEG GE OAO TOV TAOVNITY], TO POIVOLEVO
o0V Beppoxnmiov, n Tpdma Tov 6Lovtog, M peiwon ¢ PromouAdTTag eivar pepkd amd To
npoPAnuata wov mpénel va aviipetoniotovy aueco (Erdogan 2009).

Aebvelg Awokéyelg (U.N. 2015) toviCouv v oavdykn oAiayng tov tpémov (mng Tov
avOpoOTeV Kol TNV KoAMEpYELR TG TePPoiioviikd vrevBuvng cvumePLPoPEs, ONANdT TV
avdntuoén tov mepPoriovtikod ypappotiopov. O Iepforrovtikog I'poppatiopog (ILI.)
AVOQEPETOL OTIC TEPPOALOVTIKES YVDOGELS Kot dEELOTNTEG OV €XEL TO ATOWO, GTIC OTAGELS KO
aiec Tov Kol 6T cLUTEPLPOPA Tov Tpog To mepPaiiov (North American Association of
Environmental Educators 2010). H avantoén pog meptBailovtikd vredbouvng coumepipopds
amotedel 6TOY0, TPOKEWEVOD 0 AVOP®TOG Vo avafempnoeL T oxéon Tov pe to TePPaAlov
Kol vo, aAAGEEL ToV TpOTo (mNg Tov, Pacilopevog oTic apyég TG AEPOPOL daXEIPIONG TOL
nepiBdrrovtog (Ozsou et al. 2012, Saribas 2015, ®ioyaitn 2006, ®royaitm & Aopdkov
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2009). H évvown 1ng aewpopiog mepAouPdvel T GLUVOMKN  OVIIUETOTION TOV
TEPIPAALOVTIKADV KOl KOWVOVIKOV TPOoPANUdToV (QTd)Eld, TElva, TotOTNTO TG EKTOIOEVOTG,
TOAELOL K.0L.) TNV TKOVOTOINOT TOV PACIKOV avayK®V OA®V TV TOMTOV TOL KOGLOL LECO
oe (o Kowvaovio mov Paciletar otic apyéc g dwkarocvvng kot tng odétrag (U.N. 2015,
®droyaitn 2006). H Ilepifarroviikny Exkmaidevon Oeswprinke og pwoe Adon 7y to
nepPoAlovVTIKE TPOoPANUATO KOt TNV 0EPOPO avamTLlY], YOPIG OUMS TA OVOUEVOUEVA
OTOTEAECUOTO OTNV KOAMEPYELD TOV TEPIPAALOVTIKOD YPOUUUATICHOD KOl TV avAamTtuén g
nepiforloviikd vevbvvnc copmepipopdg (Michail et al. 2007). Toco ta meptPariovtikd 660
KOl TO, KOWVOVIKA TpoPAnpota cuvexilovv va veiotaviotl Kot 1 ekmaidgvon oev €xel aAAAEEL
Wwitepa (PAoyaitn 2006).

2Komdg NG MOPOVGOS €PYOCiog €lval 1 OVOGKOTNGT TOV GUYYPOVOV EPELVMV, Ol OTOIEG
avagépovtol otov [LI. Tov peAAovTiK®v ekTaidevTik®my, kabmg ovtol Ba eitvat mov d1d6dEovv
O0TOVG Hobntég ta emdpeva xpovia kol Bo KaAlepynoovv v mepParioviikd vrevhuvn
CLUTEPLPOPEL.

2. MeOodoroyia

H nopodoa epyacio amotehel o PPAoypagikn avackonmnon debvov Kot EAANVIKOV EPELVMV,
ot omoieg apopovv otov ILT. TV peALOVTIK®OV EKTOOEVTIKOV apyilovTag amd T deKaETio TOV
2000, mov to evdlapépov yia tov ILT. yiveton o €vtovo Kot TAvVOvToS OTIS HEPES LLOG TTOV
ouvoéeTal e TIS €vvoleg TG agipopiag. AdlomomOnke n Pdon dedopévav SCopus kabmg Kot
olebvn meplodikd kol TPoKTIKE cvvedpiwv yio v avoaltnon oxetikng Piproypapiog.
Mehetnkav 21 épBpa kot ot cuvéyeln Katnyoplomomdnkayv ot mapdyovieg tov ILI. mov
eCetdlovron og kdOe Epevva.

3. Amotedéopara

H évvoia tov ILI. ypnoomoleitoan Tig TeAEvTOieg MEPIMOV OEKOETIEC, TPOKEIUEVOL VL
TEPIYPAYEL TNV IKOVOTNTA TOV ATOHOL VAL avTIAAUPBEAVETOL KOl VO EPUNVEDEL TN GYETIKT VYEin
TOV TEPPAAAOVTIKOV GLOTNUATOV Kol va. AapPdvel ta KoatdAAnila pétpa yio ) datipnon,
anokataotacn Kot fedtioon g vyeiog Tv Topordve cvotudtov (Roth 1992). H onuacio
tov ILI. toviommke otig debveig Xvvolnokéyels, otig omoieg avadeiynke o podiog TV
eKTAOEVTIKOV otV avantuén tov TLT. kot g mepParioviicd vrevBuvng CLUTEPLPOPAS
tov podntov (NAAEE 2010, U.N. 2015).

Ao ™ BPloypapikn avackomnon, 1 onoio Tpaypotoromnke TpokOmTEL OTL TOAAOL Elvan
ot mopdyovteg mov emmpedlovv tov ILI. Avalvtikdtepa, ovtol avaeEépoviol OTIG
neptParloviikég  yvooelg (Yvooelg mepPOAlOVIIKOV  evvoudv Kot Bgpdtov), oTig
nepPorroviikés  0eSlomteg  (de&lonTeg  avdAvong,  ovvleong kol a&loAdynong
TEPPOALOVTIKOV TPOPANUATOV), OTIG GTACEL Yo TO TEPPAAAOV Kol otV Tpobeom yio
opbon, otmv meptParioviikd vrevbovvn coumePPopd (1] CLUUETOYN KOL Ol OVTIGTOLXES
TPOKTIKEG 7OV YPNOUYLOTOOVVIOL Yo TNV TPOoTOcic. Tov mePPAArlovtog Kot TNV
OmOKATACTAOT TEPPAALOVTIKOV TPOPANUATOV) KOl GTOVG ONUOYPAPIKODS TOPAYOVTEG
(pOho, TEPLOYN KATOIKIOG, LOPPOTIKO, KOWMOVIKO Kol 0kovopkd eminedo k.o.) (Goldman et
al. 2006, Ozsou et al. 2012, Saribas 2015, Saribas et al. 2013, Teksoz et al. 2012, Yavetz et
al. 2009). Qotdco, oe kKabe Epgvva eEetdlovtal opiopévol amd tovg mapdyovteg tov ILT.
Onwg mapoatnpeitarl otov Ilivaxa 1, o mapdyovtag towv nepParlloviik®dv yvdoemv Bewmpeitan
0 MO ONUOPIANG, kKaBMG OAeg ot €pevveg efetdlovv TIG YVOOES TOV UEAAOVIIKOV
EKTTOOEVTIKDV Y10 TEPPaALOVTIKEG évvoleg kot Bpata, tovifovtag T cvoyétion (VYnAn 1M
KOl UIKPY) TOV YVOCE®V UE TN CLUTEPLPOPA Tpog to mepiPdirov (Cheng & So 2015,
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Gavrilakis et al. 2017, Goldman et al. 2014, Ikonomidis et al. 2012, Kroufek et al. 2015,
Kyriazi & Mavrikaki 2013, Pe’er et al. 2007, Yavetz et al. 2009, Yumusak et al. 2016). Ot
otdoelg mpoc 1o mepPdAlov ¢ moapdyovtoc mov emnpedalel tov ILI. tov peddoviikov
EKTTOLOEVTIKDOV OlEPELVOVTAL TO GLOTNUATIKE ad To 2007, evd €pevveg avaeEPoLY OTL Ol
otdoelg mpog 1o mepPdAiov emmpedlovv eite TV TEPIPAAAOVTIKY] GLUTEPIPOPE TV
peloviikdv ekrodevtikdv (Boubonari et al. 2013, Pe’er et al. 2007, Yavetz et al. 2009) eite
T1g mepParrovtikég yvooelg (Pe’er et al. 2007, Teksoz et al. 2014, Tuncer et al. 2009, Yavetz
et al. 2009). ITpog v 1o KatevBVVEN HE TOV TAPAYOVTU TOV GTACEMY TPOG TO TEPPAALOV,
N CLUTEPLPOPA TOV HEALOVIIK®V EKTOOEVTIKOV TPOG TO TEPIPAALOV (Tepiforiioviikd
vevBovn cvumepipopd) ennpedlet tov [LI. ko peretdror oty TAsOYNQio TOV EPELVMV, Ol
omnoieg mpaypoatomomOnkay v tedgvtaio mepimov dekoetio (Cheng & So 2015, Gavrilakis et
al. 2017, Goldman et al. 2014, Kroufek et al. 2015, Kyriazi & Mavrikaki 2013, P¢’er et al.
2007, Saribas 2015, Teksoz et al. 2012, Yavetz et al. 2009, Yumusak et al. 2016). Avtifeta, o
TopAyovtag TV 0eloTNTOV TOV HEAAOVTIK®OV EKTOUOEVTIKGOV &&eTaletol omd eAAyIoTES
€pevvec, Tapd TN onpacio Tovg oTNV AvATTLEN TG TEPPOALOVTIKE VTEVOBVYNG CLUTEPIPOPAS
(Gavrilakis et al. 2017, Pe’er et al. 2007). H npdbeon yio cvppetoyn o€ meptBoAAovTiKES
opboelc amotelel évav mopdyovia, o omoiog emnpedler kor avtdg tov ILT. ko €yet
OTOTEAECEL OVTIKEIEVO HEAETNG TNV TEAELTAIN TTEPITOL dEKOETIO, KOOMG EPEVVEG AVOPEPOVY
ot emmpedlel v mepParriovrikd vrevbuvn cvumeprpopd (Desjean-Perrotta et al. 2008,
Liarakou et al. 2012, Saribas 2015, Saribas et al. 2013, Teksoz et al. 2014, Tuncer et al. 20009,
Yumusak et al. 2016). Télog, ot dnuoypapikoi Tapdyovteg e€gtalovion and v TAstoyneio
TOV EPELVOV TOL 0POoPoVV otov IL.T. TV HEALOVTIKOV EKTOOEVTIK®V, KOONDC aiveTol OTL TaL
KOWOVIKO-OMLOYPAPIKA XOPUKTNPIOTIKE ennpedlovv tn cupmeplpopd mpog 10 meptBAAAovV
kot yevikotepa tov ILT. (Cheng & So 2015, Gavrilakis et al. 2017, Goldman et al. 2006,
Goldman et al. 2014, Ikonomidis et al. 2012, Kroufek et al. 2015, Kyriazi & Mavrikaki 2013,
Michail et al. 2007, Pe’er et al. 2007, Yavetz et al. 2009, Yumusak et al. 2016)

Hivakag 1: Zoyypoveg Epevveg yia tov [epiPariiovtico I'pappatiopod

Hapdayovreg Tov Ilgpifpaiiovrikod I'poppatiopod
Yoyypaoeic | ‘'Etog | I'vaoeig | Xtdoeirg | Xopneprpopd | Asgiotnyrtes | IlpdOeon | Anpoypogikoi
Gavrilakis 2017 N N N .
et al. +
Yumusak et 2016 + + +
al. +
Saribas 2015
Cheng & So | 2015 + + + +
Kroufek et 2015 N . s
al.
Gold;I]an et | 5014 + + + +
Teksoz etal. | 2014 + + + + +
Kyriazi &
Mavrikaki | 2013 | * + + +
Saribas et 2013 + N R
al.
Oztiirk et al. | 2013 + + +
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Boubonari 2013 N N N
et al.
Ikonomidis 2012 N .
et al.
Teksoz etal. | 2012 + + + +
Llarlel<ou et 2009 N N .
Tuncer etal. | 2009 + + + +
Yavetz etal. | 2009
Desjean-
Perrottaet | 2008 + + + +
al.
Pe'eretal. | 2007 + + + +
Spiropoulou 2007 N N
et al.
Michail et 2006 N .
al.
Gold&rlTI1an et 2006 N N N .

4. Xopnepdopato

H perém tov ILT. v HeEAAOVTIKOV eKTAOEVTIKGOV Bempeiton onuavtiky, kabhg avtol sivor
mov Ba petad®oovy TV oo TOV TEPPAALOVIIKOV YVAOGEDV Y10 TNV OELPOPO avATTLEN Kot
Ba avantoéovy Oetikéc 6TAGEIS TPOC TO TEPPAALOV 6TOVG HabNTéG and pikpn nhkio (Roth et
al. 2013). Enopévmg, M katavonon tov mopoaydviov mov exnpedlovv tov ILI. kpiveton
avaykaio, Tpokewévoyr va AneBodv vdyn oty TEPPAALOVTIKY] EKTOIOELON KOl GTNV
avabe®pnon TOV  aVOALTIKOV Tpoypoupdtov g ekmaidevons. H o PifAoypaikn
OVOGKOTNGT TOV TPAUYLOTOTOWONKE AVOOEIKVVEL TOVG TOAAOVG TOPAYOVTES TOV EMNPEALOVY
tov ILT., ot omoiot avagépovtor TOGO G OTOMKO OCO Kol GE€ KOWWVIKO emimedo. Ot
TEPPOALOVTIKEG YVADOELS, Ol OTAGES, 1 OCLUTEPLPOPE TPog TO TEPPAALOV Kot Ot
ONUOYPOPIKOL TOPAYOVTEG OVOOEIKVOOVTOL MG Ol TO ONUOPIAElS, KaODG TOAEG €pevveg
e€etdlovv avtovg Toug Tapdyoviec. Avtifeta, o mapdyovtag Tov de&lotnTov eeTaleTal Lovo
and eldyoteg €pevveg, iomg egoutiog g dvokoAiag mov VEAPYEL oTNV OEWOAOYNON TOV
de€lomtov aviivong, ocbvieons, AYNG TOV KATAIAANA®VY HETPOV KOl GTPATNYIK®V YL TNV
TPOGTAGio. TOV TEPPAAAOVTOS KOl TNV OTOKOTAGTAOTN TOV TEPPAALOVTIKOV TPOPANUdT®V.
211 ovyypoves €pevveg yivetar TPoomABEl Vo €EETOGTOVV OAOEVO KOl TEPLGGOTEPOL
napayovteg tov ILT., dnwg n tpdbeon yuo cvppetroyr| oe meptParioviikés dpaoels, ot aieg
KoL 0L avnovyieg yio o meptPailov, Kabmg paivetor 0Tt emnpedlovy 6 WKPO 1| LEYOAVTEPO
Babuod 1 ovumeprpopd wpog to mepiPdrriov. Tavtodypova, o ILI. oyetiCetan otevd pe v
Exnaidevon ywo v Agipdpo Avantuén (EAA), oty omoia toviletal o emavamposdlopiopdg
™G oY€onS avlpdTOV-Kowmviac-evong, Kadhg ta mepifailoviikd TpofAnuata Bo Tpémetl va
npooeyyilovtal ®¢ KOW®VIKG TPOPANUOTE 7OV 0QOPOVYV GTO GUVOAO TNG KOWMVIOG
(Droyaitn 2006, droyaitn & Awapdkov 2009). H avartuén nepiforloviikd eyypaupotmv
aTOp®V amoterel TpoTAOT TOV vV Xuvolaokéyemy, divovtag mapaiinio ELeacn otV
KaAAEPYELD 0eE10TNTOV, O1 Omoiec HETAED TV GAL®V, OVOPEPOVTAL OTIC IKOVOTNTEG Yo
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OLUUETOYN Kol dpdon otn dnuocta (mf kol avdinyn evBuvov ¢ TOATEG NG TOMIKNG
Kowoviag oAl kot 6hov Tov koopov. Emopévoc, m avdmtuén tov ILI. Oa mpémer va
SlTpEYEL OAOL TOL TPOYPAUUOTE CTOVO®MY OA®V TV Pabuidmv tng ekmaidevong kol vo
amoteLel Evav Omd TOLG GKOTOVG TNG EKTAIOEVOTC.
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Topmooia

FEQYPQNONTAZ TIZ ®OYZIKEZ ENIZTHMEZ, TIZ NEEZ
TEXNOAOTIEZ KAI THN KOINQNIA ZTO AEI®OPO NHMIAIQrElo

Mopia Tomoridtn

IITN, IMovemomuo Ioavvivov & Ipmtopdduia Exmaidevon loavviveov

Hepiinyn

H epyocio aut) emKeVIpOVETOL 0TI UEAETY] EQUPUOCUEVTG EKTOUOEVTIKNG OPAoNG, LE KEVIPIKOLG
dEoveg Tic pabnoloxég mepoyéc tov Duowdv Emompdv, tov Néov Teyvoroyudv kot g
exmaidevong ywo v Agwpdpo Avamtvén. Boaowlopevolr ot Oswpio s Apoaotnpiotyrog Kol v
nemoifnon Ot n uabnon sival anotéhespo aAANAETIOpaoNS, KUPlopyo HEANUO amOTEAEL 1| EMEKTOCT
oV padnotlakov meptBdiiovtog ¢Em amd TN oyoAkn oifovco Kot 1 EQAPHOYN UM TUTIKNG HOPONG
OWaoKaAlNG, KOTA TNV omoio TO QPUGIKO, KOWMVIKO KOl TOMTICUKO TEepBoiiov tov padntodv
a&lomoleitol g TPOTUPYIKN TYR Yvdone. To mhaiclo £peuvag OAOKANP®VETOL [E TN OlodIKAGIia
OTOTIUNONG TV OL0SIKAGIOV KOl TOV HOONCIKOV OTOTEAECUATOV TOL £PYOV KOl TPOYUATOTOLEITOL
OO TOV EKMOLOEVTIKO, TOLG HOONTES Kot TV EVPVTEPT KOWVOTNTO.

Abstract

This paper focuses on the study of an applied educational project on the learning areas of Science,
ICT and Education for Sustainable Development. Based on the Activity Theory and the belief that
learning is a result of interaction, the dominant concern is to extend the learning environment outside
the classroom. The children are practiced in a non-formal way of teaching, in which they utilize their
natural, social and cultural environment as a primary source of knowledge. The project is completed
with the process and learning outcomes evaluation, carried out by the teacher, the students and the
wider local community.

1. Evcoyoyn

Amacyolel Evtova 1 cOyypovn PipAtoypaeio o porog v Ovoik®dv Emoetnudv kot 1 omTiky
™™g Agpopov Exmaidevong ot pobnciokn avantuén modidv TpocyorKng NAKiag 1060 o€
eminedo BewpnTikng emévdvong, 0660 Kot Propatikng epapuoyns. H epyacio emkevrpoveTon
oV a&lomoinen ToLV EVGIKOV, KOW®MVIKOD Kol TOAMTIGHKOD TEPPAAAOVTOS O TPOTAPYIKY|
TNYN YVOONE 6T0 TAICL0 EQAPUOGUEVTS U TVTIKNG ddaokoriog (Asghar 2012)

2t perémn avtn emyepeitan va diepeuvnBolv ot emddGEIS TV VTimy o€ OA0 TO €0POG TOV
Avoivtikov  I[lpoypaupoatog Xmovdmv  HETA TNV €QOPUOYY] ovamTLEIOKNG  TPOTUONG
dwaokaAiog pe kevipikovg déoveg Tig Puowég Emotriueg, v aélomoinon tov vémv
Teyxvoroyldv Kot tnv ekmaidgvon yio tnv Agipopo Avarntuén.

To xvpiopyo pénua g epyaciog aeopd otn diepedvnon g VmapEng BETIKNG CLUVAPELOG
HETOED TNG OMUIOVPYIKNG OELOTOINONG TOV PUOIKADV EMGTNUAOV KOl TOV VE®V TEXVOAOYIDV
(Creative Little Scientists Consortium 2012) 1660 otV mpocéyylon TG EKTAIOEVOTG Yo TV
aepopio, 0G0 Kol TNV OMOTEAECUATIKY ETIKOIVWVIO, TOV QUOIKAOV ETICTNUAOV LE TO VPV
KOwo.
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2. MeOodoroyia

Kotd ™ @don tov oyedocpol kot TG VAOTOINOoNG TG EKTAOEVTIKNG AVTAG TapEUPaonc,
epapudlovior amd tov ekmodevTikd £pgvva. dpdong (Cohen & Manion 1994) kot épgvuva
nediov, evd ¢ pebodoroyikd epyodeion yioo v mpocéyylon g Agwpdpov Exmaidevong
a&1omo1oHVTaL 1) KOWVOVIKOTOMTIGUKT TPOGEYYIoN 6T O00KTIKY TV DUGIKOV EMGTNUOV
(IThaxiton 2012) kot 1 EKTOSEVTIKT] POUTOTIKT).

210 eUMEPIKO PEPOG VLAOTOOVVTOL UECH OO GUUUETOYIKES KOl ONUOKPATIKEG OlUOTKAGIEG
(TomoAtdtn 2015) TPOYPOUUATIGUEVESG KOL AVAOVOUEVES OPATTNPLOTNTES, TTOL £XO0VV G GTOYO
™ Jdlepebivnon TG oOvdeong Tov mepteyopévov twv Puokdv Emommuov koar tov Néov
Texyvoroyliov pe v mpooéyyion g Exmaidevone yuo v Agwpopio kot tov poadnclokov
neploy®v tov Avaivtikov Ilpoypdappatog tov Néov Xyolelov yio v mpocyoAkn niwkio
(YITETI® 2011), ot omoiec agopodv ommv Ilpocomikn kot Kowwviky Avdamtoén tov
pantov, m ['Adocoa, ta Mabnuotucd, ) Gvokr Aymyn kot tig Téyvec.

MoAOVOTL TO €QOPUOGLEVO EKTOOELTIKO GeVApPLo Paciletar oTIg YeVIKOTEPEG APYEG LLOG
Bepatikhc mpooéyyiong, viobetel kot otoyeio evog oyediov epyosiog (YIIEII® 2002), mov
a@opohv: oTnV LWBETNON TPOTACEMY TGOV MWDV, TNV EKTETAUEVI] YPOVIKN OLAPKELL
TEPATMOONG, TNV EMOUDKOLEVT] CLUVEPYUGIO LLE TO OIKOYEVEIOKO KOl EVPVTEPO TEPPAALOV KOl
TO OLELKOAVVTIKO POAO TOVL EKTAOELTIKOV, MG cvvepevvntie. TlapdAinia, Asttovpyel ®g
EVOnopa Yo TNV EKOITA®ON Kot avATTUEN TOPATAELPWV BEUATIKADV, GYETIKOV LE TO APYIKO
0épna.

dielaywyn opaotnpiotnTwv

[Iptv ™ petrdbeon tov Oépatog omv mpaén mpaypatomoleitar 1 SwdKosio TOL
IGTOYPAUIOTOC, OTNV OMOlol O EKMOLOELTIKOG Kol Ol HoONTéG KATOOETOLV GLVEPYUTIKA
Aertovpyikég mpotdcelg dpactnpotitev. Me T ypfon Tov avoytod TOLITOL AOYIGUIKOD
Kidspiration dnpovpyeitor 1 ELKOVOYPaENUEVT) EVVOLOAOYIKY| YOPTOYPAPTOT TV TPOTAGEW®V,
N €€aKTivemoT ¢ 0moiag SIELVKOAVVEL TO TPOTOOVAYVAOGTIKO EMIMEDO TOV VITHWV.

Y10 mhaicto ™G peEAETNG Tov Tediov ta Todd Yvopilovy PLOUATIKA TO «TOTOCT|LOY TNG
neproyng toug (KITE Kopoegiiot 2015), dnuovpyodv to 01kd Tovg mEPIPAALOVTIKO, 1GTOPIKO
KOl TOMTICUIKO LOVOTATL KOl OTr GUVEYXEW HE TN GULUPOAN] TOV VE®V TEYVOAOYLOV
TOPATNPOVYV  HECH OOPLPOPIKMY EKOVOV Kol yoptdv (google map) v ewovikn,
nAekTpovikn ovamoapdotoon Tovg. EmumAiéov, ocvAdéyovv mAnpoopieg kol opyEKO
QPOTOYPAPIKO VAIKO 00 TO OIKOYEVEIWNKO Kol EVPVTEPO KOWMVIKO TEPIPAALOV TOLG
(YTLITIO.A. 2014) ko1 pe Bdomn to oTOKEI0 TOV GVYKEVIPOVOLV, LEAETOVV KOl GLYKPIVOLV TO
TapOV UE TO TOPEADOV.
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Ewova 1: Avtooyédia amotummon xaptn Tov TepPUALovVIKOD LOVOTOTION

TéAOC, AMOTVTIOVOLV TI YVMOGELS, OV £YOVV OMOKOUIGEL GTN HOPPY] AVTOCYESION YapTY,
LEAETOOV OMAGL QUGIKGL (OIVOLEVO KOl ONUIOVPYOLV LE OVOKVKADGCLUO VAKE HokETo
TPLEOIACTATIG AMEIKOVIONG, TNV Omoio, a&loTolovV MG EKTodEVTIKO gpyaAieio Yo TOV
TPOYPOUUOTIONO POUTOTIKOD GLOTHKOTOG £dGpovS (Bee-bot).

Ewova 2: Zoppetoyn oty evponaikn efSoUada TpoypUUUATICUOD LE TNV TPIEOIACGTATH/ AVTOCKESLN
LOKETO OEIKOVIONG, TOL 0EIOTOMONKE Y10 TPOYPAUUATIOUO POUTOTIKOD GUGTIHOTOS

7T
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Ewova 3: Melétn anhdv Quotkdv eawvouévav: « Ekpnén tov npaioteiovy

Ewova 4: [Tapovciaon TV eKTAOEVTIKOV OpACEDY KOl AAANAETIOPACT| LE TOVG POITNTEG TOL
Epyaotmpiov Awaxtikng @uoikdv Emotmnudv tov Hadaymyuwov Tunpatog Nnmayoydv loavvivev
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3. Amoteléopata

Mo v emtoymuévn VAOTOINON TOV EKTOOEVTIKMY OPACEMV HE KEVIPIKOVS (AEOVEG TN
peArétn tov ®uoiwkov Emotuav, tov Néwv Teyvoroyumv kot tg Agipdpov Exmaidevong, n
OYOMKN LOVAOQ TILATOL LLE TNV OITOVOUT T®V CNUALDV TOL AgLpOpov Kol Tov O1KoAOYIKOV
Yyoleiov

To mhaicio pdOnong oloxkAnpdvetar pe ™ O0OIKOGI0 OTOTIUMONG TOV €pyov, M omoia
TPOYUATOTOEITOL TOGO KATA TN SLAPKELN, OGO KOl HETA TNV TEPATMOT TOV SPACTNPLOTHTOV.
H eAxvotikn popen odackoAag, 7OV TPOKOMTEL UECH OO TN UEAETN] TOV QULGIK®OV
EMOTNUOV Kol TOV VEOV TEXVOLOYIDV divel véa mbnon ot pobnctokn dwadikacio, odnyel
OTNV EVEPYNTIKY] GUUUETOYN TOV LAONTOV KOl TNV EUTAOKT TNG ELPVTEPNS KOWATNTAS, EVD
oAANAOSIOMAEKEL  OAeG  TIC EMOIOKOUEVEG UOONOCIOKES TEPLOYEG TOV  OVOALTIKMV
TPOYPOUUAT®V Y10 TO VINTLOY®YEID, LE OMOTEAEGLA 1] YVOCT vaL YIVETOL LOVIUN KoL 1] oKEYN
L0 OITOOOTIKT).

Ta 010 Ta T8 TAPOLGLALOVY GLAAOYIKE KO OTOUIKA TO OMOTEAEGUOTO TNG TPOCTAOELLG
TOVG, EVM GLUTANPADOVOLY EIKOVOYPOUPNUEVO EPMOTNUATOAOYI0 avToaSioAdynong. [lapdAinin
a&loAdyNo”M TG SWUKTIKNG O100KOGING TPOYLOTOTOLEITOL OO TOV EKTALOEVTIKO, TOVG YOVELG
KOl TO EVPUTEPO KOWMVIKO TEPIPAAAOV, LLE GUUUETOYIKN N U1 TOPATHPNOT).

4. Xvpnepdopora

Ta anoteAéopota aE0AOYNONG TOV TAOGIOL GYESOCUOD KOl EQAPLOYNG TNG EKTOOEVTIKNG
opbong pog PonBovv va emPefoidcovE TNV OTOTEAEGUOTIKY ETIKOIVWVIO, TOV (PUGIK®OV
EMOTNUOV KOl TOV VEOV TEYVOAOYI®V e v kabnuepwn Con. Téco or pabntéc, 6co ot
YOVEIC Kot 1 €upOTEPN KOWOTNTA GLUUETEXOVV pe VOOLGLOGUO Kot 1) OAANAETIOPOGT TTOV
avantocoetor petald tovg €xel wWwitepa Betikd amoteAéopoata oty eKTOMEN  TOL
exmodevTikod €pyov. Ot emdiwkdpuevol padnclakoi otodyol mpooeyyilovianr Puopotikd Kot
TOPAAANAL [LE TNV OAOTAELPT AVATTVEY TOV TOUOLDV.

Ev xataxieidel, ovoumepaivoope 6Tt 0 avaKOALTTIKOG TPOTOG OmOKTNONG TNG YVAOONS HECO
amo TN UEAETN TOV QUOIKAOV EMICTNUOV KOl TOV VEOV TEXVOAOYIOV GUUPAAAEL GNUOVTIKE
OTNV TPOGEYYIoN TNG AEWPOPOL EKTOIOEVOTNG, TO «AVOIYUO» TOV GYOAElon Kot TNV vioBETnon
OeTIKOV GTAGEWV GLUTEPLPOPAS OO TOVG LOBNTES, TOL TOLG KOOIGTOVV 1KOVOVS KoL EVEPYOVS
QVPLOVOVG TOMTEC OTEVAVTL GTT YVAGT Kol TO GUYYPOVO KOWVOVIKOTOMTIGHKO TANIG10.
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ENA NMPOIrPAMMA ENMAITEAMATIKHZ ANAMNTY=HZ
EKNAIAEYTIKQN 2TIZ ®YZIKEZ ENIZTHMEZ: NTYXEZ
TQN AMOTEAEZMATQN TOY NPOrPAMMATOZ

Opyovwrtég: Tlétpog Kapza')wy/lovl, Avva ZmSpmvz

TITN, [Mavemoto Avtikng Makedoviog
’IITAE, [Movemotuwo Avtikig Makedoviog

2o{nntng: Baoiing Toeipés
TEAITH, E6viko ko Kamodiotproko Iavemotipio ABnvov

2myv Howayoyun Zyodn tov Iavemotnpiov Avtikrig Maxedoviag, ™ detia 2014-2015
OYEOLACOLE, VAOTOMCAUE Kol OEIOAOYNGAUE £VOL TPOYPOLLO ETOYYEALOTIKNG OVATTUENG
exknadenTikdv dvowkdv Emommuov (OE). Xtoéxotr tov mpoypdupatoc nrav o) 1 devpuvon
ATOYEMV KOl TPOKTIKAOV TOV EKTOOEVTIKMV LE TIG GVYYPOVES Tacelg TG PiMoypapiog B) n
LEAET TV TapayOVTOV oV BonBncav 1 SLGKOAEYV TNV ETLTVYIO TOL TPOYPAULOTOS KoL V)
N ovVATTVEN SOOKTIKOV VAKDV, MG SEYUATOV KAANG O00KTIKNG TPOKTIKNG Kot 1 ovATTUEN
TPOTOUGCTG Y10 TNV EPOAPLOYT| TAPOUOIOV TPOYPALLLATOS, GE EVPVTEPT] KAILOKAL.

Ot thoelg g Awoktikng tov OE (ADE) mov npocrmabricape va dtopecorlof|GOVIE GTOVG
EKTTOLOEVTIKOVS NTOV: 1) OlEPEVVIOT|, O SOOKTIKOG LETACYNUOTIGUOC TOV TEPLEXOUEVOD, 1] UT|
TUTIKY] ekmaidgvon, ot Awaxtikég -Mabnolokéc AkoAovbieg (AMA), n dwackoiio g
OLOIKOAGTIKNG YVAONG, 1 EMGTNIOAOYIKY] YVMOGN KoL TA LLOVTEAQL.

To mpoypappa avoartoydnke oe tpelg kotevBovoels: o) I[lpooyoiikng ekmaidevong (5
Nnmayoyot) B) [Ipwtopdduiag ekmaidevong (4 ddokaiovsc) kat y) Mn tuomikng eknaidgvong
(4 exmodevTicol = 2 A' kou 2B'BéOag exmaidgvong).

To mpoypappa viomomdnke o€ Tpelg PACELS: 11) KataypdenKay Ot AmOWYELS, TPUKTIKEG Kot
avAYKeg EKTOOEVTIKMV Kot avartoydnkav 3 AMA ®g detypoto KaANg S100KTIKNG TPOKTIKNC.
Emiong Awdytnkov 6tovg ekmondeutikong Kot culntinkav ot chyypoveg tdoelg g AOE
mov avaeéptnkay moapoamdveo 2n) peretiOnkav ot 3 AMA, tpomomom|nkav amd TOLG
EKTTOLOEVTIKOVG, £QapUOSTNKOY OTIG TAEES Tovg Kot a&toroynOnkav 31) ot exmondevTikol
oyedtacav T1g d1kég Toug AMA, TIC €Qapocay OTIS TAEEIS TOVG KOl TIG AEI0AOYNCAV.

Ta dedopéva cLAAEYOMKAV pe KAEWDO TOPATAPNONG, EPOTNUOTOAOYL Kot 0dNyovg
OLUVEVTEVLENG, HE TMUEPOADYID EKTOOEVTIKMV KOl EPEVVNTMOV GE OAEC TIS (QAGES TOV
npoypappatos. Oha to epyoieion avamtdiybnkav Kot gykvpomombnkav oto TAAIGLO TOV
npoypdaupatoc. AoOnke iaitepn Papdtnto 610 EAeyX0 €YKLPOTNTOG TOV EPYOAEi®V, AL
KO TNG OVAALGNG TOV OEOOUEVMV.

210 ovumoclo Ba TAPOVCIACTOVYV Ol TOPOKAT® TECCEPLS €pyacies, mov eotidlovv ota
ATOTEAEGUATO TV 3 KOTEVOVVOEMY TOV TPOYPALLOTOG,
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H npo epyaocia &xel titho: «Exmaidocvon Nnymioywynv kou Exoyyeiuoticy Mobnon otig
Dvoikés Emiotiues: Ol00IKaoieS TPOTOTOINGNG/QALOYNG TV EKTOLOEVTIKMV TETOIONTEWY
ko poktikovy (katevBvvon Ilpooyoiikn Ex/on).

H 6e0tepn epyacia €xel titho: «Aioldynon mpoypiupotos ekmoiocvons npwtofaluiwv
exmouoevtikwv: H elélicn owewv e IITTI mov apopodv t) digpevovntiky 01000KaAl-
nabnony (xatevbovvon lpwtofadua Ex/on).

H tpit epyascia éxet titho «Zoufoin twv mpoypouudtmy exoyyeluoTikng overxtolng oy
OIEDPVVON TV ATOWEMV KOl TPOKTIKDV EKTOLOEVTIKMV 0EVTEPOPOOUIAS TTIC TOYYPOVES
taoels tov ooy Emotnuovy (Mn tomiknq Ex/on, B/Ouiol) kot téhog, n té€tapm
epyaoia €xel titho «Evioyvon t@v O1epevvnTiKOV TPOKTIKOV TOV EKTOIOEVTIKMV UETW
TPOYPOUUOTOS ETayyeAuotirns ovartoéney (Mn tomikn Ex/on cuvolikd).
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EKMNAIAEYZH KAI ENATTEAMATIKH MAOHZH NHIMIATQIrQN 2TIz
OYZIKEZ EMIZTHMEZ: AIAAIKAZIEZ TPOMOMOIHZHZ/AAAATHZ
TQN EKNAIAEYTIKQN MNMENOIOHZEQN KAI MPAKTIKQN

1Inyveronn [omadomovrov, Lopia Avyntioov
ITTN, IMavemoto Avtikrg Makedoviag

Iepiinyn

H épevva avtn peietd tig dadikacieg TpOmonoinong Kot dALAydV TV TEMOONCEDV KOl TPAKTIKMV
TOV VNIyoyodv otn dwackoda tov Guoikdv Emomudv ommv mpooyoliky| exkmaidevon,
aflomowwvtag t0 OepnTikd TAICIO TNG EVVOLOAOYIKNG OAAOYNG. ZVYKEKPIUEVO WEAETAUE TIG
TEMOLONGEIC KO TPOUKTIKEG TOV VITOYOYDV OC TPOG TIG EVOALUKTIKES AVIIAMYELS TOV TALSIDV, TN
OOKOOTIKN YVOON Kol TN Olepedvnon. 5 vnmoywyol GUUUETElYOV OE €vol €TNGLO TPOYPOLLLO
VROGTNPENG NG EMOYYEAUOTIKNG TOLG HdOnong ot dwackoiia twv Puoikdv Emotuov kot
Wwitepa 6T0 GYEdGUO AakTik®v Mabnclokdv AkoAovdidv yioo pikpd waidtd. Ot exmaidevticol
vrooTNPYONKOY ©C EPELVNTEG KOl OVOOTOYALOUEVOL EMAYYEAUNTIEG OTO MAOIGIO pio KOWOTNTOG
TPOKTIKNG UE 10OTIUN CUUUETOYN] OADV TV HEADV TNG.

Abstract

The purpose of this study is to examine changes in early childhood education teachers (ECETS)
conceptions and practices in science teaching, using conceptual change as a lens. Specifically, we
study the meaning given by teachers to children’s conceptions, procedural knowledge and inquiry as
well as their use in designing science teaching activities. 5 ECETs were engaged in a yearlong
professional learning project in instructional design, particularly in designing and implementing
Science Teaching Learning Sequences (TLS) for preschoolers. Teachers were supported as
researchers and reflective practitioners within a learning and practice community where all members
participated on equal terms.

1. Ewayoyn

Ot ovyypoveg 1doelc omv eknaidevon tov @E omoutodv amd Tovg eKmTOdEVTIKOVS VL
SaEovV 010PopeTIKA amd 0Tl 6T0 TapPeABOV. AvTd KOTd KOPLO AOY0 GNUALIVEL VO GUVIEGOLV
g DE pe m {on Tov ekToadeuOUEVOV Kol Vo, SOGOLV EUPOCT OTNV KOVOToinon and tnv
avalfTnNomn aravTnong 6€ EVOLPEPOVGES EPMTICELS KOl GTNV YOPE TNG OVOKAAVYNG N KoL TNG
epevpeonc. Ilpobimodbeon elvar 1 modoywywkn UHETATOMION OO TNV  OTOUVNUOVELOT
YEYOVOT®V KOl TNV TTAPOVGINoT) TNG TANPOPOPIOS 0O TOVG EKTOOEVTIKOVG GTI SEPEVVION
TOV EKTAOEVOUEVDV Kol otV gE€taocn oe PaBog Tov PaciKd®V EMGTNUOVIKOV EVVOLOV
(Wilson et al. 2015). Avto onuaivel 6t ot ekmadevtikoi ypelaloviat véa €161 podnoloakov
EVKOLPIOV KOl GNUAVTIKT VTOGTAPIEN TOV 0POPE TOGO TO TEPLEYOUEVO KL TIG EMGTILOVIKES
TPOKTIKEG OGO KOL TNV TOOOYOYIKT] YVMOGT TOV 0pOPi TO TEPLEXOUEVO KOl TIG EMGTILOVIKES
TPOKTIKEG. XMpaivel emiong TV oHVOEoT TOV EKTAUOEVTIKMOV UE TNV EKTOOELTIKN £pELVA,
KaBMG 01 EKTOOEVTIKOL 0V €lval TAVTO EVIILLEPOL Y10 TOL EVPNULATO TG, OTTWS Y10l TOPBAOELYLLOL
ocvppaiver pe v aviyvevon Kot T S10aKTIKY AE10ToINoT TOV EVOAAKTIKOV OVTIANYE®DV TOV
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exmodevopevoy  (Mthethwa-Kunene et al. 2015). Enpaiver téhog v emlyvoon tov
EKTOOEVTIKOV yloo TN HETOTOMION NG Odackaiag tov PE ond v omokAelotikn
EMKEVIPMOT 6TO TEPlEYOUEVO oTn dvackora tov PE ¢ éva chvolo mpaxtikodv. o va
KOTOVONGOLV Ol EKTTOUOEVOUEVOL TOV TPOTO UE TOV omoio mapdydnke n yvoon otig OF Oa
TPEMEL VAL LEAETHOOLV N VAL UmAakoDV 6T ouvnbelg emotnuovikég mpaktikée (Duschl &
Grandy 2013, Osborn 2014).

H amaitmon yua dtapopomoinon tov tpdmov ddackaiog mpoimodétel pio dtadikasio 6ToOv ot
ekmadevtikol Bo ypelootel va ovabewproovy TPONYOVUEVEG YVMDOELS KOl TPOKTIKES
dwaockariog tov OE (Woodbury & Gess-Newsome2002). Ou Southerland et al.(2011)
npoteivovy OTL 1 EVvOlohoYIKN oAhayn umopet va aglomombel yio tn HeAETN TNG OOOKTIKNG
OKEYNG TOV EKTOWOEVLTIKAOV, 0QOL 0,Tt Habaivouy o1 eKTodELTIKOL 68 €va TPOYPOLLLLOL
EKTTOIOEVONG EKTOUOEVTIKAOV MNPedleETOL OO TNV TPONYOVUEVT YVOGN KOl TIC TETOONGELS
toug (Dana et al. 1998).0t menodfcelg Tovg awtég mbavd Ba ypewaotel va aAALGEOVY G OTL
apopd to meplEXOUEVO, TN SwackoAia kot T padnon otg ®E.H avabBewvpnon ko
TPOTOTOINGT] TOV EKTAUOEVTIKOV Temoldncemv amoterel mpobmdBeon kol avapéveror vo
odnynoel og pia tpomomoinomn twv mpaktik®v tovg (Borko 2004, Gorodetsky et al. 1997).
Aoppdavoviag Aowmdv vdym, amd ™ pa, 01t elvor Péylotng onuocion N GLUUETOYY| TMOV
TUdOV 6 0VGLUOTIKEG dpactnpotnreg Pvowkdv Emomumv (Eshach 2006) xot, omd v
GAAN, TV avéyKn VTOGTNPIENG TOV EKTALOEVTIKMY GTNV OvVOOE®PNOT TOV TPONYOVUEVOV
nenodnoemv kot Tpaktikdv tovg otic OE (Kallery 2016), ot tpeig Pooikéc emdiméelc oto
TAiclo Tov Tpoypappotog «Exnaidevon Exnadsvtikdv otig ®uvoikég Emotuecy (STED)
aPOPOVGOV: GTNV KATOVONOT TG CNUOGIOS TOV EVIAAIKTIKOV OVTIANYE®DV TOV TOOLOV KOt
TOV TPOTOV JLXEIPIONG TOVG, GTNV VONUOTOOOTNGT KOl GTNV O1000KAAMA TNG SLOOIKAGTIKNG
YVOONS KOl TG OlEPELYNONG G€ MKPE Tondld. EmumAéov, o1 emdidEelg avtég mposkuyay LETA
™V OlEPEHVNON TOV OPYIKOV TEMOWNCEDV KOl TPOUKTIKOV TOV TEVIE GUUUETEXOVIMV
yroyoyov. Katd t depgvvnon avtn dwmiot®dnke eite dyvoln eite mopavoncelg ot
VONUATOdOTNOT], AL KOL TNV KOVOTNTE TOVG VO EVIGYDCOVV TN Sloyelpton EVOAAOKTIKMV
AVTIAMYEWV, TN OUOTKAGTIKY YVAOOT Kol T1 dlepebivnon Ue Hkpd Toudld Katd T ddackaiio
®E omv té4En (Avynridov k.a. 2014).

Yxomdg ™G epyaciag elvar vo TAPOLSIICTOVV TOGO Ol OdIKACIEG VLIOCTNPIENS TNG
EMOYYEALATIKNG LAONONG TV ekTadenTikdv otic Puowég Emompeg (PE) 660 kot n oyéon
TOVG LE TPOTOMOMCELG/ AALOYEG IOV EMTELYONKAY T TOPATAVE BELaTo 6T0 eminedo 1060
TOV EKTOOEVTIKOV TENOONGEMV 000 KOl TV EKTOLOEVTIKMV TPOKTIKMOV VO TO TPIGUA TNG
gvvololoyikng aAlayng (conceptual change).

2. Mg0oodoroyio

Ot ovppetéyovoeg ekmondevtikol (5 éumelpeg vnmaywyol pe mepiocodTepa amd 15 ypdvia
VINpeoiag) evioyvinkay oe Tpia emineda Kot Ue SUPOPETIKG Epyareia Yo TV emitevén TV
EMOIOEE®V TOV TPOYPAUNATOS. Ta emimeda apopoVGOV 0) GTNV EVIGYLOT TOV AVUGTOY OGOV
TOVG Y10 TIS VILAPYOVCES MEMOONGELG KOl TPUKTIKEG TOVG o1 ddooKaAia Twv DE aAld ko
KaBOAN TNV mopelo okéyng, oxedlocHoy Kol OpAcng KATO TN GULUUETOYN TOVUS GTO
TPOYPOULE, B) OTNV EVIOYLON TOV GYESIOCTIKOV TOVG IKAVOTNTOV, AapBavoviag vadyn Tig
ovyypoveg Bewpiec Yoo ™ 0akTikny TV OE kot y) omv evioyvon ToV EPELVNTIKMOV TOVG
KOVOTNTOV PE 6TOYO0 TOGO TN GLAAOYN KOl AvAALGN OEOUEVMV GE GYECT LE TN CLUUETOYN
TOV TAOIHV oTIS dpaoctnprottes TV E kot v aloddynon g pabnong tovg 660 kol o€
oY£0M HE TOV KPITIKO OVOGTOYUGHUO TOV OOUKTIKOV TOVE EMAOYMV KOl EVEPYELOV GAAL Ko
TOV OATOTELECUATOV TOVG.
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Ta gpyadleio VTOGTAPIENS TOVL YPNOILOTOMONKAY NTOV ATOUIKES AVAGTOYOGTIKEC GUVEVTEVLEELC
0 OlOPOPETIKEG  (QACELS TOL  TPOYPOUUATOS, OUAOIKEG GUVOVINGELS  OAOYOL Ko
avaTPOPOOATNONG, OOUNUEVO NUEPOADYLN Y10 TNV KATAYPOPT] TOV GXEOOGLOV, TNG LVAOTOINGNG
Kot TG a&loAdynong g S18acKaAING TOV GLUTANP®VAV Ol 101G O EKTOUOELTIKOL Kot KAEIDEG
TOPOTAPNONG YO TV KOTOYPOPT TOV TPUKTIKMV TOVG TNV TAEN TOV GUUTANPOVOV HEAN TNG
gpevvnTikng opdodas. Ta dedopéva (cuVEVTELEELS, TPAKTIKG OLOIIKOV GCUVOVTIGEMV, UEPOAO-
YWKEG KOTOYPAPESG Kol KAEIDEG TOPATHPNONG) avaADONKaY HEG® TNG CLVEYOVS GUYKPITIKNG
avilvong (Glaser&Strauss 1967).

IMa va gvtomicovpe moleg NTav 01 KOPIEG EVEPYELES YO TNV OVOOOUTOT TOV YVOGEDV KO TV
npoktikdv TV EITE otig DE katackevdotnioy mivakeg Tov tenobncewv (6tin 1) kot tov
TPOKTIKOV (GTAAN 2) TOV EKTOOEVTIKOV TPOGYOAKNG EKTAUIOEVONG GE OLUPOPETIKEG PACELS
TOV TTPOYPAUUOTOS (TTpv TV €vapén, KaTd TN JEPKELN, GTO TEAOG) KOl TPOGOIOPICTNKE O
OKOTOG Kol TO TEPEXOUEVO TNG VTOSTNPENS (GTNAN 3).

[Ma va evtomticovpe moteg aAAayég mapatnpOnNKoy o1 TEMOONGEIS KoL TIG TPUKTIKEG TMV
EIIE otig ®F katd tn dtdpKed Kol 6TO TEAOG TOL TPOYPALLUATOS CLYKPIONKAY 01 TPAKTIKEG
TOV SPOp®V EAceV (TopoTpNon) HE TNV OGYETIKN] YVOON KOL TNV KATOVONGCT T®V
EKTTOLOEVTIKAOV  (OVOCTOYOOTIKEG GUVEVTEVEELS, KATOXWPNOES OTO  TMUEPOAOYIL TMV
EKTOLOEVTIKDV, TPOKTIKA GUVOVTHGEMV).

3. Amotedéopora

Ta amoteléopata £0e1Eav SUPOPOTOMNUEVEG, OAAL ONUOVTIKEG WETOTOTICELS KO OAAXYEC
TG0 OTIC EKTOOEVTIKEG TEMOLONGELS OGO KO GTIG EKTALOEVTIKES TPOUKTIKES. LVYKEKPIUEVQL:

Mivakag 1: Anoyelg, TpoKTKES Kot avatpo@odotnon tov Exrtadevtikdv [Ipooyoiikng
Exmaidevong yio 11 eVOAAAKTIKEG OVTIAWELS TPV TNV EVapEN TOV TPOYPAULATOS
EMAYYEAUATIKNG paBnong

Anoyerg Hpaxtikég Awgyvoon/anépacn
(ovveviehéelc) (Topotipnon)
Kdabe 10éa/amoyn/yvaon mov Agv Aapfdvovy v’ 6ym Tovg [oapavonon/ Bewpntcy

exkQpalovv Ta ToUdLA.

Ot wiotevow Kot 0Tl EAeyoy uéoo.
oto udbnuo kai ot avtilopfavotay
exeivn ™) otiyun kot 1o allalav
UOVO., TOVG.

E4: mpoxtikd cuvavincewv*

TIC EVOAAOKTIKES OVTIAYELG.

E. T'ati motedeis ot Oa foviidcer,

I1. Tt givou pikpo ko AEmeo.
(uetaldixo ovtikeiuevo)

E. Bdlto uéoa. Ti éyve;
I1. Bovliale.
E. Evtaler

E3-®0AAo apyikng Topatipnong

avVaTPOPOdOTNON Kot
TOPOSETYLLOTA Y10, AVOGTOYOGLO

*Tt0 TEKUNPIL MOV TOPOTIOEVTOL GTOVG TIVOKEC, KOTOYPAQETOL 1) EKTAISELTIKOC TNV OMOi0. GQOpd TO
amoonacpo (og avt v epintoon Exnadevticog 5 (ES) ko n anyn dedopévav omd v omoia aviAnbnke to
TEKUNPLO (OTNV TPOKEILEVT TEPITTOOT] TO NUEPOAOYLO TNG EKTALOEVTIKOD)
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Hivakag 2: AToyelg, TpoKTiKéG Kot avatpopodotnon tov Exrtadevtikodv [pooyoiiking Aywyng ya
TIG EVOAAOKTIKEG AVTIANYELS KATA TN JEPKELD TOL TPOYPALUOTOC ETOYYEAUATIKNG UaOnong

Anoyeig HpaxTtikég Avdyvoon/emo@acn
(TPOKTIKG GUVAVTHGE®Y, (mapatnpnon)
NUEPOAOYLN, AVOGTOYOCTIKES
GULVEVTEVEELS)
[lepropiopévn ariayn Agv avayvopilovv Oheg Tig [Mopavénon /
EVOALOKTIKES OVTIAMWELG
Me xotéminéov o1 10és¢ TV TOISLOHV. Ocwpnriky
Eiyav éva owpé «owatéoy elnynoeis yio. | E: Tt Qo ooufei oty Oa folio 1o | avatpo@oddtmon Kat
OAa 6oa TopoTHPOLGOY. TayoK1 oty KoTawoln, kaBodnyobpevog

ES: Kataydpnon nueporoyiov
Néec mapavonoetg

e EvaAloktikéc glvar ot
OVTIMYELG TOV KATOYPAPOVTOL
OTLG GUVEVTEVEELS LE TOL TOUOLYL

npwv TNV didookoia (pre-tests).

e To éeupa yvoong etvon
EVOALOKTIKN avTidnym).
Ao tig ovvevied&els ue o waudid Hrov
PavePo 0Tt 0ev Yvapilav Kol ToAAG
TPAYUOTA YL TIG YPHOEIS TOV VEPOD.

E2: Kataydpnon nueporoyiov

I1. Oa wopouciver oteped oAld Ba
LEYOADTEL.

E. Koi v {eotéve tov atuo,
I1. Oa yiver ueyodvrepog atuog.
T..

E3: ®bALO Topatipnong

OvVaoTOYAOUOG O 0Tol0g
BacicOnke o mapadeiypota
AVTIGTOL(OV TPAKTIKDV,
ONAadn EVOALOKTIK®V
AVTIMYE®DV TOL
S0TOTOO Y TO, TOLOLE, AAAL
01 EKTIOOEVTIKOL TOL APNOAY
Vo, TEPAGOVY ATAPOTIPTTOL

Hivakag 3: Anoyelg, TpoKTIKEG Kot avatpopodotnon Tov Exrtadevtikov [pooyohikng Aywyng ya
TIG EVOAAOKTIKEG AVTIANYELS GTO TELOC TOV TTPOYPAUIOTOS ETOYYELULOTIKNG LAONoNC

Amoyerg MpoaxTtikég Awdyvoon / andé@acn
(TpOaKTIKG GUVAVTICE®YV, (mapatnpnon)
NUEPOAOYLN, CVOCTOYOUCTIKES
GUVEVTELEELS)
To vonpa mov anodidovv ot EITE OI EIIE oyediacav Ot EIIE avalnmnoav otnv
elval TapOUOLo UE TO OTOJEKTO amd | OPOoTNPIOTNTEG KATOAANAES Biproypapia Tig

TNV EMOTNLOVIKT KOWOTNTA TNG
Exmnaidoevong otig OF.
Avtinednkay v avaykoidtnta
KOTOypoenc TV olonctntikodv
avVTMYEV TPV TNV O1dackaAio o
d1popa TANIGLO KO NATKIEG,

Orav gyeoiaoue v AMA eiyo v’ oyn
O TIG LOEES TV TOUILDV ETOL OIS
avagpépovror oty fiflioypopio. AALG kat
eKEIVES TOV gupovioTnroy oo, pre-tests

Yo TN O0KTIKT dlayeipion
TOV EVOAAAKTIK®V
avtiinyewv. Eniong frav
KAVEG VO, TPOTTOTTOUCOVY TNV
SdackaAio TOVG Kot va
QVTLIULETOTIGOVV TIC
OoeONTIKEG AVTIANYELS TTOV
EUEOVIGTNKOV KATA TN
Sdaokaiio.

EVOAAOKTIKEG OVTIMYELG
mov oyetifovtat e 10
HoyvnTIoHo Kot cu{ntnoay
®¢ oudda yio. To TL fprKav
OTmg emiong ko mwotes Oa
glval o1 eVOALOKTIKEG
avVTIAYELS TTov Bal
TPOGTOAONGOLY VU
OTOOOUNGOVV KOTA TN
O1000KaALL TOVC,
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.. «O1 uayvireg éAxovv to yoaiiy. Kou | I1. O1 poyvites koAlodv ta oidepo.
YL OOTO aTNY OPaOTHPIOTHTA TALIVOUNONG
Tpocbeoa Evay yoalivo falo.

El: Kataydpion npeporoyiov

E. '14/17’]’0810(,' Ot poyvijres K0/1'/101)V. Ot EINE onéicmnoay
Hape évav poyvin. Iopte 6lot ] ,
&vav poyvty ato. yépio oag. Ileg Smwmrcm Yo GX‘?GT]
uov tapa. Yrépyer kéida; Biémeig HETAED EVOALAKTIKDY

KOALO AVTMYEDVY, LoBNCLOK®V
) oTOYMV KO OVOUEVOLEVOV
1. Oy X - GVOUEVOU
OTTOTELECUATOV.

E. Tehikc o poyving kolrdet,
I1. Oy, pafoet to aidepo
E1l: ®VALO Tapatipnong

H apyicr vonuotodomnon tov EVEALOKTIKAV OVTIMYE®V TOV Tadldv £0e1&e 0Tl o1
EKTTOLOEVTIKOL  KOTAVOOUGAV G EVOALOKTIKEG OVTIMYEIS/106eC OAEG TIC TPOTEPEG
YVOGES TOV TAOIDV G OYECN HE TNV €vvold N TO Qowvopevo mov emefepyaldTav
(nivoxkag 1). Yo avty v €vvola, Bewpodoay 0Tt TPOTOTO0VGAV TIG EVUAAAKTIKES
avTyels Tov Tadidv O6tav Pacifoviav otnv mpdTepn YvdOoN TOV TOOIDV Kot
npoonafovcav va v oAAdEovv. i pHECN TOV TPOYPALUATOS, VEES TOPOUVOTNCELS
TPOEKLY AV, TTOL APOPOVCAV EITE GTNV KOTAVONGN TOV EVOAAIKTIKOV OVTIANYENDV ©C
OTOTEAEG LA, EVOC YVOOTIKOV EAAEIUIOTOC TV TonddV €ite 0N Be®pnoT| TOVS G€ oYéon
HOVO e 00O aVEQEPOV T OO OTIS OPYIKES TOVS GLVEVTEDEELG TPV TN SdackaAia,
xopic vo AapPdavovior vwoyn ot AVTIAMYELS TOV TodldV Kotd Tn OdpKelo g
dwaokoAiag (PAéme mivaka 2). Xt0 TEAOG TOL TPOYPAUUOTOS Topotnpninke n
EMIGTNHOVIKT] KOTOVONGT TOL OPOV KOL 1] CVOYVOPIGT] TNG OVOYKOLOTNTOS KOTOYPAPNS
KOl ovadOUNoNG TOV EVOAAOKTIKOV OVTIAMYE®V omd TIG VNTOy®yohg Kotd TN
ddaxtikn dadikooio (BAEre mivako 3).

Mivaxag 4: ATOyelg, TPOKTIKES Kol ovaTpo@odOTNoT TV Extaidevtikmy
[Ipooyoriknc Exmaidevong yia tn S10d1kaeTikn YvaoT Tpv v Evapén
TOV TPOYPAUUATOG ETALYYELUOTIKNG LAONoNG

Anéyerg MpaxTikég Awgyvoon/anépaon

(cvvevtevEelc) (Tapatnpnon)

Koapia avapopd ot Hopatnpd onpaivel Prénm "EXAewym yvoong.
OL0OTKOOTIKT YVOOT).
KoaAlepyovv opiouéveg amd Tic AvacTOoYaoHOG Y10 TOVG
EMOTNUOVIKEG /O1EPEVVITIKEG 0100V OV EMSIMEAV HE TIG
defidtnes (napatiiprion, oA Kau welte (oo Tl gidate Gl}YKSKpluévsg TchLKTlK’ég o
Srotdmwon vodOeong KAT.). GUYKPION/0VOGTOYAGHOG Y10
Agv 3104GKOVY GLGTNUOTIKG E1-®0\\o apywrc mopoatipnong | TOV okomd g Swackariog
070, TOd1d TIC PAGIKEG tov OE. E&fynon tov
EMGTNHOVIKEG TPAKTUKEC. VONHOTOG TOL OPOV KOl TNG

Eoeic o1 wpeig nnyaivere éEw oty

ONUOVTIKOTNTAG TNG
O1300KaALNG TNG OIOTKOGTIKNG
YVAOONG GE GLGYETION KO LIE
™V KOAEPYELD TV
EMGTNUOVIK®V OeE10THTOV.
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MMivakag 5: Anoyelg, TpoKTiKég Kot avatpopodotnon Tov Exradevtikav [Ipooyoiikng Aywyng yia
1 SLdIKAGTIKY] YVAGCT] KOTA TN SEPKELN TOV TPOYPAUUOTOS ETOYYEALATIKNG LaBnomng

Anoyerg

(ovvevtenéelg)

Hpoaxtikég

(mapotiipnon)

Awayvoon/anogaon

e T[iveton avtiinmti g1
dadoyn TV
SpaCTNPIOTHTMV TOL
EMEAEEE 1 EKTAUOELTIKOG
LLE GLYKEKPLUEVT| GEPE.,
Y. TPpDOTO, Oat
cu{ntoovpe avtod, oTN
ocuvéyela Oa deifovpe ...
Kol 1ETA ToL ToudLd O ...

¢ AwaockoMa Tov
EMIGTILLOVIK®V/O1EPEVVT-
TIK®V TPOKTIKOV YL ©G
YEVIKELUEVOV TTPOKTIKMDV
oAAG o€ oTEVN OYEOM UE
TO TTEPLEYOUEVO.

O1 mepiocoTepes amod oag (NTHoate
OO TO TOLOIG. VO, TACIVOURoODY
PTOYPOYIES e fdon To Tl
OTEIKOVILOV: VEPO aTny VYPH
KaTaoTaon, OTHY Epia, oty
otepen. Aev tovg {nrioote va
KGVOVY THV OUGOOTOINON TWV
EIKOVOV avayvwpiloviag
OUOLOTNTES KOl O10POPES KO OTH
OVVEYELQ. VO. OVOULGOODY TIG EIKOVES
OV TPOEKVYOLV.

DVYALO KaBodNyNong Tov
OVOGTOY OGOV

Aivovv peyodlvtepn éupaon
oT0 TEPAOT ETIOEENG E0TM
pe emeENyNoeLg Kot Oyt otV
napovciaor kot eEfynon tov
Bactkav fnudtov yio tov
Kkafodnyobuevo pev oAld
GYETIKA ALTOVOLO
TEPAUATICUO TOV TALOIDV.

[H EIIE diver Aemrouepeis oonyieg
yia 0. vAIKd, Tov Ba
xpnoiporonBody oo meipoua.) —
Oa fdlovue ) yoaiivy Aekdvy aro
pomell kot Ba T yeuioovue yue
vepo ... Ilpoaéyovue va unv
TAPOVUE TO, [O10. OVTIKEIUEVA, TTOD
non Eyovue.

E1 ®vAAo [Tapatipnong

1. Avtifeon otV kaTovoOnon
EIIE kot gpevvntov: Ot
EKTOOEVTIKOL TEPLYPAPOLV
OTO NUEPOAIYIE TOVG OTL TOL
ToLd14 TOPATNPOVY GE OUAOES
Kot Tapovstilovy To
OTOTELECLLOTO TOV
TEPAUATIGIOD TOVG OTIC HAAEC
opnadec. Avtifeta o1 gpevvnTEG
ToPOTHPNGAY OTL T OO
S0VAEVOV OTOUIKG — OKOUT KoL
otav kaBoTav 6g OpAdES — Kot
dev tovg elyav avartebel
oLYKEKPLUEVO, KB KovVTa.

2. OvEIIE {imoav ond to
Todud va
TEPLYpOYoLV/apnyndovy tov
KOKAO TOV VEPOL OTIMG TOV
TOPOTIPTCOV GTOV
TEPALOTIOUO TOVC.

AvVOoTOYOOPLOG Y10 TV
avtifeon mov mapoTpOnKe:
TL EVVOOVLLE LE TOV OPO
«Alodkaotiky yvaony; [Tow
glvar ta Prjpoata 1| oL 0dnyieg
Yo TNV KOAALEPYELD TOV
EMOTNUOVIKOV deE10THTOV GTOL
Toud1d Katd T Slepevuvnon;

Yv{Aton oty opada (EITE-
EPELVNTOV) «KAADVY» KOl
CKOKDV» TOPAOELYUATMV
TPOKTIKOV 0TS Kol SUVUTEG
EVOALOKTIKEG TPOKTIKEC.
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Mivakag 6: Amoyelg, TPoKTIKES Kot avaTpo@odotnon Tov Exrtadevtikav [Ipooyoiikng Aywyng
Yol TN SOIKAGTIKT YVMGT] GTO TEAOG TOV TPOYPALLATOS ETAYYEALOTIKNG LAONOoNG

Anoyerg

(cvvevtebéelg)

Hpoxtikég

(mapotiipnon)

Awgyvoon/anopaon

To vonpa mov amodidovv ot EITE
elval TapOUo10 LE TO ATOdEKTO Ao
TNV EMGTNLOVIKI KOWOTNTA TG

Exnaidevong otig OE.
Yanpyov pruazo yio v digpeovyuixn

odackalio kai kabe popa. to.
o1ddoxaue pytd.

Qaiverat 0t ot EITE
TEPEYPOPOV TO, friparTo TG
dlepELVNONG UE HIKTO
Tpomo. Mg yevikoHg 6povg
AL Kol G€ GUVOEDT LIE TO
TEPLEXOLEVO.

E. Kavooue 1o meipopo yio vo,

Yv{ntoeig katd Tov
oyeolacuo g AMA yu va
aro@oolobel and Koo yuo
70 TG Ba exkmadgLOovV TaL
Tod1d VoL GUUUETEXOVV GTO
nepapatiopd. Iowo gidog
gpotnoenv ypewlotav (Ilog

Ba kavovpe to meipapa; Ti Ba
ypeotTovpe; Ilog Ba
OuUONOOTE TL TOPATIPTOALE;)

eAéyCovue oha o0 oKepTHIOLE
Kol ypayoue aro. poila
epyooiog pog. I'o va
KoTaAdfovue moio avTikeiueva
ofovv o1 uoyvizeg. To
xperalouaocte yioti oev EKavoy
oA ta. Tardid v idia
vrobeon.

o [Ipwv v dovleid otic ouades
AKOVYAY TIC 00NYIES KAl
ov{nrodoav.

o TG OUGIES TOVG KATEYPOPAY TIG
vrobéoeig Tovg ata pvlLa epyaciag.

o Kabe oudoo Oa émpeme va
TOPOVCLACEL KOL VO, 0ITIOAOYOEL
v vmobeon g o’ oA TRV L.

o To moudia wepoponilotay pe
TPAYPUOTIKG, AVTIKEIUEVO. KOL DAIKCL.

o Kotéypapay ta amoTteAéouatd. Tovg
Ko Eleyyow tig vwobécels Tovg oo,
pvAo epyaociag Tovg.

E4: Kartaydpnon nueporoyiov

E1l: ®bAAO Topatipnong

i)  Xe oyxéon pe ™ SESIKAGTIKI] YVOGT), Ol EKTAOELTIKOL deV Yvdplav KaboAov Tov 6po
Kol ™ onuocioc Tov Yy ™ owackoAiio tov DE (mivakog 4). Xtn péon tov
TPOYPAULATOS KOTOVONoay AovOaopuéve Tn JldIKAGTIKY] YVAOT oG o oepd
ddoykdv Pnudtov mov akoAovBovviorl Katd TN SaKTIKY dadikacio (wivakag 5).
[Topdro mov dAeg o1 vmaywyol mpoosmdOnoay va 6104Eouy T SLOSIKAGTIKY] YVMOGT GTA
oo, KATOEG EMEUEVOV UEYPL TO TEAOG TOV TPOYPAUUATOS Vo TN Bewpodv wg pio
oelpd S10d0YIKAOV PNuUdTeV, eV GALEG Kotavonoay Tt onuaivel SodIKACTIKY YVOON
Kol TG pmopel va ddaytel (mivakag 6).

ivakag 7: AToyelg, TpoKTIKEG Kot avaTpo@odotnon Tov Exrtadevtikomv [pooyoiikng
Exmaidoevong yia tn diepgvvnon mpv v Evapén ToV TPOYPAULOTOC ETOYYEAUATIKNG uadnong

Amoyerg HpoxTtikég Aldyvoon/amo@acn

(cvvevtevEelc) (Topatnpnon)

Kvpiwg dwotdinmon
EPOTNOE®V KoL LITofondnon
TOV TOUSIOV TNV OTAVINGT).

Koatavont) g yevikn culnnon pe
T0, TOOLA KATA TN OLdPKELN TOV
dpaotnprotitov OF 1 tov
TEPALATOV.

[Mopavonon/ Avactoyacpog
GYETIKA LLE TN VO TOV
EPWTNOEMV KOl TO TL
GUVELGPEPOLV OTN
dtepedvnon. OsmpnTikn
OVOTPOPOJOTNON Ko
TOPUOETYLLOTO GYETIKA UE TOL

Exoave oto waudio, moAAES
EPWTNOEIS P10, VO TOVS OWTEL
TNV EVKOIPIO VO, TOVD THY ATOWH
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700G, 0AAG Ta TOUOIG, e TIG
ATOVTHOELS TOVG OTAd BoudTay
n éfAemay mpdyuaro.

E2: ®OAAO apying
TapoTipnong

‘Exavoav meipapoto aAld dev
cuvoyilav.

dtdpopa €101 diepgvvnomc.

Mivaxag 8: Amdyelg, TpaxTikés Kot avatpo@oddtnon tov Exnadevtikdv [Ipoosyoiikng Aywyng yio
T S1EPEVLYNOT KOTA TN SIIPKELN TOV TPOYPEUUOATOG EXOYYEALATIKNG PaBNo”Ng

Anoyerg

(cvvevien&elc)

HpoxTtikég

(rapotfipnon)

Aldyvoon/emo@acn

Ao 1 emévipwon glvat 611
ou{NTNomn Ue To ToIdLd, aAAL
Kévouv TpooTabeleg va punv
OTOVTOVV 01 101G,

Aev ta diopbwva kabolov kar frav
TPATH POPC. TOV APHVO. AVOTOVTHTEG
EPOTIOEIS Kal 0T0 TEAOG Capvika, eiyay
TG OTOVTHOELS TOVS VIO, OACL.

E4: Avactoyaotiki culntnon

Emwcévipoon ot culntnon
— emikevtpo cuviwg o
EKTALOEVTIKOG — TOAAEG
EPMTNCELS OAAL oYL
TEPOUOATIKN 1) KATO0 GAAT|
dpacTNPLOTNTO TOV OOV
mapd povo avalntnon
OTOVT|GEWV.

Exoave évo owpo EpwTHOEIS VIO,
va dWGEL TV EVKAIPLO. OTO,
1016, VO TOVY TV GTOWI] TOUG.
Avtég o1 epwTHoEIS OUWS OV
oyeti{oToy ue v oEpedvnon.

E3: Inpewwoeic mapatnpnt.

H ovlitnon yivotav kopiwg
QVOUEDO, OTNV EKTOLOEVTIKO KOl
0 waudia. Ta waidia dev
ov{nrodoav uetold Tovg.

E3: Inpewwoeic mapatnpnt.

Mio, ekmodevTiog Lovo
£0WGCE OlEPEVVITIKO
YOPOKTAPO GTNV
TEPOUATIKN dPACTNPLOTNTA
LE TOV KOTAYPOQN TOV
VIOBEGEDV TOV TOSIDV KoL
ToVv €AeyY0 PeTd Tov
TEPOUATIOUO.

Avootoyacudc Paciopévog
OTIG AGVUPOViEG HeTAED TV
ONUEIDGEDV TOV EPELVITOV
KO TOV KOTOY®PNOED®V GTA
nuepordyto twv EIE.

Ievikn modayyikn yvoon
OV aPOPA TN S THTT®ON Kot
T SoUN TOV EPOTACEWDV.

Ot EIIE péom tov
Kkafodnyobuevov
AVOGTOYOG OV KO T
ov(NTNo™ TAPUSELY ATV
GUVESECHY TNV TTPOKTIKN TOVG
pe  Bewpio kKou TpodTEWVAVY
EVOALOKTIKEG TPOKTIKEC.

112




7

O MANEAAHNIO ZYNEAPIO

AIAAKTIKHZ TON OYZIKON EMIZTHMON KAl
NEQN TEXNOAOTIQN ETHN EKMAIAEYIH

Topmooia

MMivakag 9: Amoyelg, TpoKTIKéG Kot avatpo@odotnon tov Exrtadevtikav [Ipooyoiikng Aywyng yio
1 S1EPEVLVNOT GTO TEAOG TOV TPOYPALLLLOTOS ETAYYEALATIKTG LABNoNG

Anoyerg

(ovvevtedéelg)

Hpaxtikég

(rapotiipnon)

Awayvoon/anopaon

To vonua mov arodidovv ot ETTE
glvat AMyo moAd Tapopolo pe o
ATOOEKTO OO TNV EMIGTILOVIKN
Kowotnta ¢ Exmaidoevong otic
®E. H depedvnon apopd v
GUUUETOYY| OTIG EMIGTNLOVIKES
TPOKTIKES, OVOTAPAYEL TO TPOTO
EPYOOING TOV EMGTNUOVOV.

A@pod édva 0onyieg, Ta TOLOI0. EKAVALY
716 VIOOBETEIS TOVG, TIC KATEYPOPAV KOl
UETC. TOV TEIPOLUATIOUO TOVG ULE TO,
TPAYUOTIKG, AVTIKEIUEVO. EAEYY AV TIG
vrobéoeig Tovg yio vo katalnéovy oe
ovumépaouo. Elual ikavoromuévy
ATO TOV TPOTO OV SOVAEWALV.

E1l: Kataympnon nueporoyiov

H npaxtwkn tov EIIE oty
dtepedivnon apopovee TV
STOTTOOT] TOV
EPMTANATOC/TPOPAN LATOG
Ko v ov{nnon Le Ta
ool yuo T pébodo
ava{1TNoNG OTOVTICEWDY.

E: Eyow éva mpéfinua xou
xperalouar  fonbeid oag yia
va. 10 Avow. Korrdaére! Exw
0A0DG AVTODS TOVG UOYVHTES
(ropovoialer 9 ouoiovg
evB0YpoOVES HOYVHTES) OIS
Plémere eivou 6lot o101, T0 1010
oynuo, to 1010 uéyehog to idto
xpouo. Hog propodue vo
Ppodue moiog sivai o
OVVATOTEPOG;

I1. Oa wpérmer va Eeywpioers Tov
OVVATOTEPO, TOV AIYOTEPO KO TOV
HiKpOTEPO.

E. Apov eivai 6Aot idio1, mwarg O
T0 KGVOUUE QVTO,

I1. No. tovg ovykpivovue dvo
kabe popa. yio vo. fpodue to
ovVaTo.

E. Iog;

1. M’ awtoi¢ tovg a1depéviong
OVVOETHPEG.

E1l: ®vAAO Topatipnong

Avaoctoyacpdg mive oTig
OPYIKES TPOTAGELS TOVG, Ol
0TolEC VITOYMOPNOAY TPOG TO
UOVTEAO UETAOOGNC TNG
YVOONG, T.Y. TOPOVGINCT) TOV
HOYyVNTIK®OV QOVOUEV®V LLE
uia wotopia. /Epotioeig
KkaBod1ynong Tov
avaoTOY oo HoV: Ga 0d1ynbodv
€161 10 TS o€ dlepebivnon;
T xon g Oa pabovv Ta
o018 OO TNV GTPATIYIKN
mov emné€arte;

>v{NNoN o€ GLVOVTNGELS
KaTd TNV gpapuoyn g AMA:
AVOoTOYOGHOG Yl TV
GUULETOYT TOV TOOIDV GTNV
diepgvvnon.

Zu{ftnon o€ GUVAVTNCELS
uetalhd dpacTNPLOTHTOV:
OVOOTOYOOHOG Y10 TN
GUUUETOYN TOV TOOIDV TN
dtepevvnon.

Emavatomobéton oyetikd pe
TNV IKAVOTNTO TOV TOOIDV VL
GUUUETEYOVV GE dlEPEHVNOT).

ii)

Téhog, otV apyf] tov Tpoypdupatog, 1 depevvnon Bewpodvtay ¢ pior YEVIKN

ocv{nton pe To Toudd OV Yivetonl KOTA TN OdpPKE TOV SPUCTNPOTATOV 1| TOV
nepapdtov tov OE (mivaxag 7). Koatd 1 dudpkela tov TPOYPAUUOTOS, Ol
EKTOOEVTIKOL TpOoTAON GOV VO ETLUEIVOVY GTO VAL UMV AmovTOOV Ol 101EG TAL EPMTIUOTOL
TOV OOV 0AAL Vo o wBoLV vo fpiokovy POV TOVG OMAVINGELS OTO EPWTILATA
toug (mivakag 8). Telkd, OAeg Katovonoav pe T ANEN TOL TPOYPAUUATOS OTL M
dlepegvvnon agopd otn dadikaciocs OTov Ta Todld EVIGYDOVIOL VO OTOVTHCOVV GE
EMIGTNUOVIKA EPOTAIATO LE VTOSTNPIEN amd TiG 1d1eC (Tivakag 9).
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4. Zopunepdopato

Ymv mopovoa epyoacio ovadsiEopue OTL M dyvold OAAG KOU Ol TOPOVONCELS TOV OpwV
owoktikng tov OE amd Tig exkmondevtikoVs kabdg kol ot GLVNOES TPOKTIKEG TOVG
amoTeEAOVGOV EUTOOIO. Y10 L0 OLEPEVVNTIKY EKTOOEVTIKY Stadikacio 6mov Aapufdvoviov
VIOYT Ol EVOALOKTIKEG OMOWYELG TOV TOWIMV Kot T0. PARate TG SodIKACTIKAG YVMOONG GE
ox€0m UE TO GLYKEKPIUEVO TTepleyOpevo pnanong otic ®E. H digpedvnon tov nemrobncemv
tov EIIE, npv amogaciotel o tpdémog vrostipiEng g avadounong (w.y. Tt oxéptovtar; Tt
vopiouvv 6t kévovv kotd ™ dwackario twv OE; Tt evvooiv; TIdg cuvoéovv cuykekpluéveg
MeEMOONGES HE GAAES;), NTOV KOIPOC Yo TNV TPOTMOTOINGCY TM®V EKMOLOEVTIKMDY TOVG
TEMOONCEMY Kol TPOKTIKAOV. ZNUOVTIKO poAo elye Kou m mapoyr epyoreiov ya vo
KOTAYPAPOLY, VO OVOADOVY Kol VO, avaoTOYALovTot Ot EKTodEVTIKOL, OTW®S TO NU-G0UNUEVO
NUEPOAOYIO, Ol OUAOIKES GUVOVINGELG KOl Ol OTOUIKES OVOGTOYOCTIKEG GLVEVTEVEEIS KOOMDGC
kot 1 vrootpiEn tov EIE va a&lomomoovv ta dedopéva kot TNV 1KovOTnTo TOLS Vo
GLYKPIVOLV TNV OIKY] TOLG KOTOVONOT| LE TNV KOTAVONOT] TOV EPEVVNTPIOV GE GYECT LE TN
Bempntic entyvoon mov Kataktovcay Kade popd.

Téhog, N oAAayn TV eKTAOEVTIKOV evioyLONKe amd ™ cuvepyacia tov EIE petald tovg
KOl [LE TIG EPEVVNTPLEG MG KOWOTNTA HABNo™MG, N omoia AEToOPYNoE EVOLVOUMTIKG Y10 TIG
GUUUETEYOVGEG LEGM TNG VIOSTNPIENG £’ VOGS KOl TNG GLALOYIKNG OPACTG APETEPOV.
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Topmooia

A=IOAOIHzH NPOIrPAMMATOZ EKNAIAEYZHZ MPQTOBAGOMIQN
EKMAIAEYTIKQN: H EZEEAI=H OWEQN THZ NAIAATQIr'iKHZ
FNQZHZ NEPIEXOMENOY NOY A®OPOYN TH AIEPEYNHTIKH
AIAAZKAAIA-MAOHZH

Mopia Xaitioov, Avva Zroptov

[ITAE, [Tovemomuo Avtikng Makedoviog

Iepiinyn

H epyacia gotidlel oty e£€Mén TV avTIAMYE®V TE0GAPOV TPOTOPAOL®V EKTOOEVTIKAOV Y10 TN
depeguvnTiky ddackorio-puatnon tov dGvoiwkedv Emomuav (OE). H e&éMén peietdral vid to mpicua
¢ Howaywyiknme I'vaoong [epieyouévov (III'TT). Or exkmandevtikoi mapakolobOncav TpoOYPOLLL TOV
wepthapPavet: ) pnt swoayoyn g I pe épeacn otn diepeuvnrikny ddackoiia-pnadnon Kabmg,
Kot TN dwackaAio weplexopévov e Navoemothung-Novoteyvoroyiag (N-ET). Xto mpaktikd uépog
TOV TPOYPAUUOTOC Gyediacay katl didatav ce mpaypotikés tagelg Awbaktikp Mabnooxn Zepd
(AMX) pe mepeyopevo oxetikd pue v Emomun tov Yakov. To arnotedéopota deiyvouv pukpn
Bedtinomn ot APy IKES OVTIMWELG TOV EKTALOEVTIKAOV TPOG TNV KatevBuvon Tng diepedvnong.

Abstract

This research focuses on four primary teachers’ PCK development concerning inquiry-oriented
teaching-learning. The study takes place in a professional development course. The course consists of
two parts: a) a theoretical one namely (i) the explicit introduction of PCK focusing on inquiry, and (ii)
teachers’ engagement in a Teaching-Learning Sequence concerning Nanoscience-Nanotechnology
and b) a practical phase where teachers designed and implemented two TLS’s on Material’s Science
content in real classrooms. Results indicate that teachers made slight improvement on their initial
inquiry conceptions.

1. Evoayoy

H mapovca epyacio amoterel Tpunqpo d18akTopikng dtatpiPng mov evtdydnke oto Ipdypappa
«Aploteia »', oKOmOG TOL omoiovL MTov M HEAETN NG EMOyYEAUATIKNG eEEMENG
EKTAOEVTIKOV oTN OooKaAla-pabnon tov ®E. Ynd 10 mpiopa Tov GLYKEKPLUEVOL
npoypaupotog, avamntoxdnke o AMXE (Psillos & Kariotoglou 2016) mpoxeévov ot
eKTOdEVTIKOL VO pmopovv va vhomomcovy Atepguvnrikd [epipdriovia Mabnone. H AMXE
nephapPavet ™ owaockaiio: (o) tov mepieyopuévov e N-ET kabdg kan (B) tov cvuotatikdv
g II'TL

! Mhaioto g Apéone «APIEZTEIA Iy, épyo: «<EKITAIAEYZH EKITAIAEYTIKON =TIZ OYIIKES
EINIXTHMEZX». Yiomombnke oto mAaicio tov EIl «Exmaidevon kar A Biov MdOnon» ko
ovyypnuatodotiinke and v Evponaikny Evoon kot amd eBvikodg mopovg (1/2/2014-31/7/2015).
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Ymv Xovodo yw v III'TL, mwov éhaPe ydpa otig HITA to 2012, edikoi g 01e0voig
axadnuaikng kowvotnrog katéAn&av o6t n T o) eivon 1 yvdon kot 0 GuALOYIoUOG THo®
ond TOV OYEOOUO TNG OWACKOAING €VOC OCULYKEKPUEVOL TEPLEYOUEVOL HE  Evav
CLYKEKPIUEVO OKOTO Y10, GUYKEKPIUEVOLS LOONTEG KOt Y10 TO KOADTEPO SVVATO ATOTEALECHLA
puéOnonc (avaotoyacudg LeTd TV dpdon, pntog), kot B) eivor n Tpdén g ddacKaAing VO
CLYKEKPIULEVOL TEPIEXOUEVOD LE £VOV GUYKEKPIUEVO GKOTO GE GLYKEKPLUEVOLG LaONTEG Ko
Y T0 KOADTEPO SvVOTO amoTéEAEGH nabnong (avaotoyacuds Katd v opdor, pntog M
olomAog) (Gess-Newsome 2015). Tpia onpoavtikd OEpoTo TOL OVAKOITOLY OO AVTOV TOV
optopd gtvor 6Tt n II'TT elvar o) mpocmmikny yvoon ko 0egiotnree, B) eetdikevuévn yia
TAOIC10 KO TEPLEYOUEVO, KO, Y) 0pOPA TOGO GTOV GYEOCUO TOV podnpatog (Tt Kot yroti Oa
dwdayOel) 660 Kot TV ddpKeL TG OOUCKAALNS.

Ot Van Driel & Berry (2012) emonpaivovv mog n avartoén g I Bewpeitor moAvmAoko
eyyeipnua egontiog e LOVOSIKOTNTAS TNG AVOPOPIKA UE TO TEPLEXOUEVO, TO TANIGLO KoL TOV
ekmadenTikd. Av kot yopaktpilel Toug EUmEPOVg ekTodeVTIKOVS, Bempeital amapaitnn 1
OWacKaAio TNG GE TPOYPAULOTO EKTAIOEVLONG Y10 VITOYNPLOVS/APYAPLOVG EKTOOEVTIKOVG Ol
omoiot otepovvrtal gunepiag (Fernandez 2014). Yroompileton 6t1, €dv Ol eKToUdEVTIKOL -
gumepot ko un- katavoreovv to Tt givar n I[I'TI, Ba Bertidoovy v mpaxtikn Tovg (Kind
2009). Avtd cuverdyetor, OTL TO EKTOLOEVTIKA TPOYPAULOTO, TOV GTOXEVOLV GTNV AVATTLEY
™me, Bao mpénel vo. opyavavovtal Pe TETOOV TPOTO, MGTE Vo divovv TNV duvatdTNTO GTOV
eKTadeVTIKO v pabaivel VEEC OOOKTIKEC GTPATNYIKEG 7OV OPOPOVV E£VO GLYKEKPIUEVO
TEPLEYOUEVO, VO TIC £PAPUOLEL KOl TOPATEPO VO AVOCTOYALETAL TOV® OTIG EUTEIPIES TOV,
atopkd ko opadkd (Van Driel & Berry 2012).

Aiepevvnon onig PE xou IT'TT

H d1epgvvnon ot didackario kot padnon yapoaxtnpiletor amd 115 HpacTNPLOTNTEG LEGH OO
T1G omoieg pabaivouv ot pabntég 1060 TIC EMOTNUOVIKEG £VVOLEG OGO KOl TIG EMIGTNUOVIKEG
dwdwaciec (NRC 2000). H diepedvnon ot dwdackario ko pabnon pnopel va dwakpifei o
dVo peydheg katnyopieg: o) tn dlepevvnon g «uéco» yw puddnorn (inquiry as means),
ONAadn TN OlEPELVION MG O OWOOKTIKY TPOGEYYIoN, Kot ) TN «OlEPEVLYNOT G CKOMTO»
(inquiry as ends), onAadr 1n Olepedvnon ®G MU GEPE OVOUEVOLEVOV HOBNGLOKOV
AmOTEAEGLATOV, OG amotélespio TG ddackariog (Abd-El-Khalick et al. 2004, NRC 2000).
@aivetor 01t 0 Pabudg avamruéng g IITI emmpedletor Betikd Otav M SdacKOAMA NG
ovvovaletar pe dpaotnploTnTeg depevvntikov yapoktipa (Nuangchalerm 2012, Park, Jang,
Chen & Jung 2011). ITpokeiévon va yivel avTd Ol EKTOLOEVTIKOL TPEMEL VO, AVOTTOEOVVY TIG
de&lomteg eketveg mov Ba tovg Pondncovy va SOAEOVY OTOTEAECUOTIKA TN OlEPELYT O,
dAadn va yvopicovv v I yia ) depedvnon (Abd-El-Khalick et al. 2004).

SVVENMDGS, v TPOYPUUIN EKTOIOEVONG EKTALOEVLTIKAOV, TO 0010 0TOYEVEL otV e£EMEN NG
[I'TI mpog v KatevBvvomn Tov dlePELVNTIKOD PEVLLATOG, Eival amapaitnTo va TeEPAapUPiver
aviroyeg dwdkacies, Ommwg eivar: m pnT SacKaAla depeuvnTiKOV dyemv G uddnonc-
OWUCKAAING, 1 EPUPLOYN TOVG GE TPUYUATIKN TAEN OO TOVG EKTOOEVLTIKOVG KABMG Kot 1
OVOOTOYOOTIKY GV TNON TAVE GTIG SVVOTOTNTES EPAPLOYNG TOVC.

2. Mg0odoroyia

Me Bdon 10 mopamdve TPOPANUOTICUO CYEOAGOUE KOl VAOTOMGOUE £VO TPOYPOLLLOL
exmaidgvong to omoio mepleAdupove OBewpnrikd Ko mpokTikd pépoc. Edikdtepa, oTO
Bewpntikd pépog Eytve pnt dwaokaAio g [I'TI, dSnAadn ot EXPOPPOVUEVOL EKTOLOEVTIKOL
perémoav oyelg g [T, 6mwg eivar n yvoon Tlepieyopévov, MMiaiciov ko IToudaywyikng
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KaB®OG Kot TOUEG TOV TPLOV OVTOV YVOGE®V T.Y. 1 Yvoon [awdaywyumc/ITiuciov (Xaitidov,
Ymoptov, Anuntpiéddov 2015). O dupecog 1poémog scaywyns g IIT'TT cuvévdotnke pe
owaokoAia mepieyopévov G N-ET, onAadn pe TEPOUOTIKEG OPOCTNPLOTNTEG MOV
npocéyyloov €vvoleg Kot govopevo g N-ET 6mwg n vepudpopofikdmra, 0 Qotvopevo
TOL AwTOV Kat 1 vavokiipoko (Mdavov k.4. 2015).

210 TPOKTIKO PUEPOG, apykd ot ekmandevtikol didasav mepieydpuevo g N-ET kabmg kot tng
Emomung tov YAKdV Kot 611 GUVEXELD OVOGTOYXACTNKOY TAV® OTI GUYKEKPIUEVT EUTELPin
Tovg (Xaitidov k.. 2015). Ztdyog TOV TPOYPAULOTOS NTOV Ol EKTUOEVLTIKOL Vo givat tKovol:
(o) va avayvopilovv dlepeuvnTiKd YopokTnploTikd oe emuépovg oyelg g IITI, my. va
avayvopilovv 0tL 1 6ym g HHadaywyikns nmopetl vo TePIAApPAvel YvmdON €vOG LOVTEAOV
depevvnong (B) va oyxedialovv kot va viomolobv AME diepevvntikic katevbuvong (y) va
OVOTTUGOOVV OVOGTOYUOTIKEG ASI0A0YNGELS TAV® GE OERaTO EQOPUOYNG TOV OLEPELVITIKDOV
TOVG SOUCKAADV.

H nopodoa épevva eivan perétn nepintmong (Cohen et al. 2007). To deiypa tng épevvag givar
T€66EPLG EKTOOELTIKOT TPTOPAOuIaGg ekmaidevong (TPELg Yuvaikeg), ot 0Toiotl d1OACKOVY GE
onpotikd oyoAeio g A. Maxedoviag. Ot Tpelg amd Toug TEGGEPLS €10V JIOUKTIKY EUTELPTIOL
névo and 15 ypdvia, evd o évag eiye povo tpia ypdvia. Avo ekradevtikol £x0VvV cuvEPYIoTEL
070 TopeABOV e TNV gpeuvnTiky opdda T Awdaktikng tov OE.

To epeuvnrikd epomua g epyasiog avtig eivar: «llog e&ediooeton n TITTT tov
EKTAOEVTIKOV 0TV KATEHOLVGT TNG dEPELVNTIKNG LAbnong;»

[a ™ oviioyn tov dedopévov ypnowonomoape 1o gpmtnuatordylo CoRes (Content
Representations) (Loughran et al. 2004), to onoio tpomomomcoue pe Pdon Tovg 6TOYOLS TOL
npoypappotog (Xaitidov & Tmoptov 2016). To Pacikd yapaktnpiotikd tov CoRes givar 1
perétn g II'TI Tov exkmandevtikov Yo éva cvykekpuévo mepiexopevo tov OE. EmAélape
mv evomra «Iovtreg Yakdvy and ta dvowd g E° Anpotikov. To tpomomompévo
EPOTNUATOAOYI0 gykvupomomOnke amd €51 epevvntég g ekmaidevonc. TeprhapfPdver evvéa
EPMTNGEIS TOL APOPOVV TIC EVVOIEG KOL TO (QPOLVOUEVO TNG GLYKEKPLUEVNG EVOTNTOGC, TIC
dvokoriec ywoo T OdackoAio. Tovg, TIC 1Wéeg Tov podntov k.Am. (Xaitidov k.d. 2016).
EmumAéov, ypnowomomOnkav mudounuéveg ouvevienEels, mapotnpnoels Tééng kot
ONUEIDGELS EPELVNTY.

Ymv mopovca gpyacic, mapovcidlovior dedopéva, TO Omoio. GLYKEVIpM®ONKOV pHE TO
gpomuatordylo CoRes, mov copminpowdnke amd TOUG GUUUETEYOVTIEC, GTNV apYN KOl GTO
TEAOG TOL TPOYPappaTog ekmaidevons. AkolovOncape tn pHEB0SO avAlvong TEPLEYOUEVOD,
™G Omolog O YOPaKTNPOS €lval STTOC 0oy GLVOLALEL TNV TOPAYMOYIKY] KOl ETAYWOYIKN
uébodo (Cohen et al. 2007). TTpoidv avthg ¢ nebddoL givar Eva epyaieio aviilvong yio
uehétn g e&éMéng g MI'TT (Xaitidov k.6. 2015). Exet t popen mivaka, 6tov omoio
ocvykevipavovtal dedopéva yia Tig oyelg g I ta tpia drtokpitd cvotatikd, oniadn tnv
Howoywyiky (ITIA), 1o [Hiaioio (IIA) xow to Ilepigyouevo (IIX) wor 115 Té€0GEPIG
aAniemdpdoeig/topés avtav (IMAMTIA, TIATIX, TTATIX ko IITTI). Zmv epyocio avt
napovotdlovpe v e£EMEN tov mapamdve Ooyewv g III'TT oty katevbvuvon 1ng
JlepELYNTIKNG O10aGKOAOG-LLaONoNC.

Opioape wg povdoa aviivong dedouévav (MA) to Tuqua Tov AOYoL TO OTOi0 OmAVTA o
CLYKEKPIUEV EpAOTNOT TOL gp@TNatoroyiov CoRes kot £yel oOAOKANPOUEVO VOTLLO, ONAOT
elvarl povdoa vonpatoddtnong. o mapaderypa, o MA avikel oty oyn lepigyouevo, dtav
0 EKTOOEVTIKOG OVAPEPETOL GE  £€vOL TPOGOOKMUEVO padnolokd amotédecpo  evOg
CLYKEKPIULEVOL TEPLEYOUEVOD, OTMG GTNV EKUAONON ONAOTIKNG YVOONS, «vo uabovv yio. Tig
KaTaOoTOOEIS TS VANG, atepen, vypn, oépioy. Qg MA omv oym ITAaioio pmopel va aviKovv
ONADGELS GYETIKEG LE TNV VAIKOTEYVIKT VTOOOUN TOV GYOAEIOV, «JeV LTAPYOVY LUIKPOTKOTILO.
oto oyoieioy. Xy oym ¢ Towdaymyikng, avoyvopiotnkov ovaeopés GYETIKEG UE T
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dwaxtiky pebodoroyia, «ypnoworoiciton n uéhooog project ue emifieyn kor kaboonynony.
Ymv  aAMnAenidopaon-toun lHowdoywywkn/Iiaioio evidybnkov petald dAlov, @paoelg
OYETIKEG HE TIG O00KTIKEG HeBOdove Tov Aappdvovv VoYM TOLE TO TPOPIA Kol TO TANIGLO
TV padntov, wy. «Emions, 0 KolvwVIKO-mOMTIoUIKO TA0Iclo 0To 0molo Jdiodokw Bo
ennpeaoel tov tpomo wov Ba mpoceyyiow 10 Oéua, 10 TAOS B dieyeipovy 10 EVOIOPEPOV TV
HoOntov kor o wopadelyuoto/viike mov Go. ypnooroiomy. IV oAANAETIOPOoN-TOUN
Houooywyikn /llepieyopuevo oty KotevbBouvon g dlepevvnTiknig ndnong, avayvopiocmmkoyv
OOVTOEIS OTIG OMOIeC Ol EKMALOEVTIKOL OavOTTUGGOVY pHeBddoVG oL KoAAEpyoHVTL
de€otreg, otdoelg kot aieg depevvnTikoy yapoktinpa, «Aigpevvytikn uébodo wote ot
HOONTES UEGO OTO YEIPATTIKES OPATTHPIOTHTES KOL OPATTHPLOTHTES EMIAVONS TPOPANUATOV Va
KOTOVONGODY TOV PoA0 THG TUKVOTHTOGCY. LIV aAAnAemiopaon-toun Illepigyouevo-I1iaioio
evtiyOnkav PeToEL GAA®V OMADGCELS TOL APOPOVV TN YVAOOTN TOVL EKTOLOEVTIKOD Yol TO
poonolokd TpoPik TV HanTdV T0L o8 va cLYKEKPLUEVO TTEPLEXOUEVo, «Or uabntés mpénet
va. puoboovv va oloywpilovv v morvotnTo. amd ™ udle, Yol TOAAES popés mpoxaleita
obdyyvanr». TEhog, otV mo cvvletn aAinienidopaon-toun IHaidaywyikn/Iepisyouevo/Illoiaio,
pilo amd TG KoTnyopieg mov avayveopioTnKe aQopd TNV mopoyn ond TOV EKTOLOEVTIKO TOV
TNY®OV TOL aTALTOVVTAL GTOVG Lo TEG KaBMG Kot TV avarTtuén nebddmv yio tnv Kotavonon
™G EMOTNUOVIKNG Gmoyng, «digpedvnon upéoo oe  ovbeviikd mepiforiovio.  uabnong
(rokvotnTo, mebon, [O6ion) uéoo amo Aekaves ue vepo 1 aAlo €ldog vypod, Omov o1 uadnTES
TEIPOUATIOVTaL TPOKEUEVOD VA OTAVIHOOVY 010 EpMTHU. Tolo cwua Oa fobiotel n Oa
EMTAEDOELY.

3. AmoteléopaTo

2T0V¢ T€00EPIC EKTAUOEVTIKOVG Kuplapyel 1 diepevvnon ota pre kot post Cores. Ze tpeig omd
TOVG TEGGEPLS EKTALOEVTIKOVS avayvmpilovtal mouodountikés avtidnyelg oto post Cores,
Y0 TAPASELYUQ: «AVAdOUnan Twv eVOALAKTIKOV avTIAnyewy TV uadntav ue m ypnon TIE
(ewova 1). AvtiBeta, oto pre Cores emowodounTIkKéG avTAyels avayvopilovtol povo ce
&vay amd To0VG TEGGEPIG.

Oocov apopd otnv depedvnon, oe téooepic oyelg g [ITI avayvopiloviar diepevvntikd
YOPOKTNPLOTIKG Kot avtég ivon 1 [awdaywyikn, | odAnienidopaon loidaywyikng/ITAaicion, 1
aAnienidpaon Howdoywyixng/Iepisyouévoo kou n II'TL. Meyokvtepn ardhayn epeoviCeton
oV lowdoywyixn, oty ool ot MA and 4 avEdvovron og 10, evd mapapévoovy ideg ot MA
oty II'TI (13) kou oy [HA/TIX (3) (ewkdva 2). Ztnv dym [HA/TIA mopatnpeiton peioon MA
(amo6 11 og 6).

g 800 amd TOVG TEGCEPLS EKTAUOEVLTIKOVG Exovpe pikpn Pedtioon wg mpog tig owelg g [T
OV  OPOPOVV TNV dlEPELVNTIKY  ddackoMa-pdOnon (exmadevtikoi 1 war 3). ‘Evag
eKTadEVTIKOG  Topapével otofepdc  (exmandevtikog 1). Téhog, évag  exkmodevtikdg
napovotalel peimon tov MA (ekmaidevtikog 4) (swkova 3). T mopddetypo, 0 EKmaldenTIKOG
1 wpwv v mopépuPaon doev €kave kKopio ovaeopd ce peBddovg ddackoriog, evd peTd
avépepe TN «depedvnony. O ekmodevtikog 3 mpv v mapéuPaocn vy v agloAdynon
YPNOLOTO0VGE PUALN epyaciag, HeTd TV TapéuPacn, ®g TPOTo a&loAdynong, £ypoye v
«KOTOGKELT] LOVTEA®VY.
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Ewova 1: Katavoun MA otig 1daktikég pebddoug diepevvnong (A), petagpopdg (M)

kot gnotkodopnong (E). E1= exmadevtikdg 1, E2= exmadevtikdc 2,

E3= exmoudevticog 3, E4= exnadevtiog 4
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Ewova 2: Zvvolikd amoteléopata yo Tic Oyelg g [T wov agopovv v diepeuvntikn
dwackoria-pabnon (apOuoc MA). TIA=TTadaywywn, [TX=IIepiexdpevo, IIA=ITraicto
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Ewoéva 3: Amoteréopota ova eKTOOEVTIKO Y10l TIG GLVOMKEG MA Tov apopolVv TV SlepeuvnTIKT

uaonon-oackorio (E=ekmo1devtiKog)
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4. Xolntmon

Me Bdon to mopamdve amoTeAEoUATa, SOMIGTOVOVHE OTL GTA pPre Kot post EpOTUATOAdYLN
CoRes xvplopyet n depedvnon. ADO amd TOVG TEGGEPIS EKTOOEVTIKOVG EMEKTEIVOLV TIC
avaQOPEG TOLG OTNV EMOKOOOUNGT. ATOdIdoVHE aVTE TO TAOTIKA OTOTEAEGLOTA OTO
10104TEPQL YOPOKTNPLOTIKE TOV OEIYUATOS GTO 0moio dV0 Omd TOVG TEGGEPIS EKTOUOEVTIKOVG
elval kdtoyol petamtuylokoy TitAov gwdikevong otig Emotueg Ayoyng. Emiong, 600 amd
avtobg cvvepyaotnkay 6to tapeAddov pe 1o IITAE tov Iavemotpiov Avtikng Makedoviog
Kot €xouvv peYdAn eumepla oe OdackoAiec diepsuvnTikov yopoktpa. Télog, €vag
EKTTOLOEVTIKOG EYEL LEYOAN EUTEPIO GE TELPOUUATIKEG SLOOIKAGTES.

Amodidovpe ) peimon tov apBpod MA oty aAnienidpaon ITA/TIA oty enaymykn eovon
TOV EKTOLOEVTIKOV VAKOV. AVTO onpoivel OTL TO EKTOLOEVTIKO VAIKO TOVL 0QPOPOVGE TNV
eloaymyn tov ovotatikov/oyewv g I ftav dwupdveleg otig onoieg mapovasialovray
otadakd, and pddnuo ce padnuo, to cuoTaTiKa O¢ ceaipes yvoonc. Ot coupetéyovteg
péoco amd ovintmoelg katd TN OdpKEW NG EMUOPPOONG TOvg epmiovtilov  To
ovotatikd/oyelg g I pe katdAinio otoyyeio. Paivetar 6t 0 GLYKEKPUEVOS TPOTOG
EI00YMYNG OEV NTAV IKOVOTOMTIKOS MG TPog TNV exkpddnon g ITA/TIA. Qg ek tovToL GTNYV
EMOLLEVT] EPAPLLOYT TOV TPOYPLpTOG XPELBLOVTOL O OOPUiTNTES OAALLYES.

Téhog, Bewpovpe OtL 1 pnTN SdacKoAio Yoo TIG 106EC TOV UAONTOV GE TEPLEXOUEVA TNG
emoTung t@v vAKov (ITAaicto 1/xon [TAaicio/Ilepieyduevo) cuvéfore oy avdmtuén Tov
EMOTKOOOUNTIKAOV YOPOKTNPLOTIKADV.
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2YMBOAH TOY ENIMOP®QTIKOY NMPOIrPAMMATOZ «STED» 2TH
AIEYPYNZH TQN AMNMOWEQN AYO EKMAIAEYTIKQN ®YZIKQN
AEYTEPOBAOMIAZ EKIAIAEYZHZ

Axazepivy Tkiykomotiov®, Tedpyioc Malavdpaxnc: & Iétpoc Kapidroylov?

lHTAE, [Movemotuo Avtikng Makedoviog
2HTN, [Mavemotmo Avtikng Mokedoviog

Hepiinyn

H epyacio avth peietd v eEEMén tov andyeny 600 v gvepyein EKTOIOEVTIKMOV SEVTEPOPADLILOG
exmaidevong oe OEpoTo SIOOKTIKNG PLUOIKMV ETIGTNUMV UETA TN GUUUETOYN TOVE GTO TTPOYPOLLLOL
enayyehpatikic avamtuéne’ «STEDy» (SCIENCE TEACHERS' EDUCATION), Sigpketog evog £Tovc.
H avéivon tov nui-dopnpévov covvevtedéemv (pre & post) pe avtovg £6eiEe 0T, av Kot vanpée
S1EHPLVOT TOV ATOYEDYV TOVG GE OAOVEC GYedGV TOVC VIO UEAETN TOWEIC, 1 dlebpuvon avTh Ogv fTav
OLLOIOOPOT], LE TIG KUPLOTEPEG AALAYEG VO TAPATPOUVTAL GTN SIEPEHVNOT, OTIG EVOANAKTIKES 10EEG
TOV LodNTdV, 6T S1adIKACTIKN YVAGCT), KaOdS Kot 6TV 0pyavmoT Kol EQUPLOYT EMOKEYE®V TTESIOV.

Abstract

The goal of the present study was to examine changes in two secondary in-service science teachers’
profile regarding the current trends in science education, after their participation in a one year long
professional development project. The main data source was semi-structured interviews with teachers
taking place before and after the project. Data analysis revealed that although a substantial broadening
of teachers’ views was occurred in all domains under study, that broadening was not at the same level
among domains. The observed changes are mainly related to inquiry, students’ alternative ideas,
procedural knowledge, as well as the organization and implementation of field visits in informal
learning environments.

1. Evcayoy

Tig televtaieg dekaetieg mpoteivovtal HETAPPLOUICELS EKTOOEVTIKNG TOATIKNG GTOV YMDPO
™G Awaktikng Tov Pvoikdv Emotnuov (ADE). O petappuduicelg avtéc amofAénovy otov
EMOGTNUOVIKO YPOUUOTIGHO pafntov, yuoo avtd kpivetoar ovaykoio 1 avabedpnon tov
TPOYPApUATOV 6movddV (ITX) Kot 1 EMUOPEOON TOV EKTUOEVTIKMOV, AVAPOPIKA UE TIG VEES
npotevoueveg thoels. Kdamoeg and avtéc eivon "y digpevvion, o emoikodountiouds, To
mwhaioio mpooéyyions ovackaiias ‘Emotnun- Teyvoloyia- Kowwvia- Ilepifoiiov’ (Science,
Technology, Society, Environment —STSE-), 5 exmoudevtixy teyvoloyia, n ovvepyatikh

’H napovoa Epeuva mpayuatonoujdnke ota nAaiola tng Apaaong «APISTEIA Il» épyo: «Ekmaideuan EKMaLSEUTIKWY OTLG
Quotkég Emotrueg (STED)», ota mAaiota tou Eupwmnaikou lMpoypauuatos «Exknaibevan kat Ata Biou Madnaon», to omoio
ouyxpnuatodotridnke and tnv Evpwnaikn Evwaon kot and e9vikoU¢ mopoug.
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uébnon, n drorn udbnon kor n mEpooéyyion e evone e emotiune” (Lumpe, Haney &
Czerniak 2000:276). Eminpdobeta, ot ekmaidentikoi Kot Tmv 600 Paduidov emonuaivouy mmg
degv €yovv 01000el TOTE e ovAAOYO TPOTO KOl ETOUEVMG OV TOLG €lval oKelo KATL TETO10
(Yoo & Sohn 2001). 'Etol, Aowmdv, kpivetor avaykaio 1 vioyvon TOV amOYE®V KOl TOV
TPOKTIKOV TOVG HECH TNG EMAYYEAUOTIKNG TOLG OvATTLENG, KaBmG &xel  amooeryDel
EPELVNTIKA OTL M EMAYYEAUOTIKY avATTLEN €mnpedlel T HAONGON TOV EKTOOELTIKOV Kot
EMPEPEL AALOYES OTIC AMOWELS KOl TIG CUUTEPLPOPES TOVGS, Ol OTOIEC AKOAOVOmG emnpedlovv
11g mpaxtikés tovg (Desimone 2009). Méow oavtig GAAmote, avoueifola, mapéyovtal
guKoupiec eUmAOKNG o€ OepeuvnTikéc opoaotnpotnteg (Lieberman 1995), evkoupieg
OPYAV®GNG Kol GYESUGHOD KOTAAANAOL EKTTOOEVTIKOD VAKOV (PwTomoviov 2013, Darling-
Hammond & McLaughlin 1995), gAéyxov Kot avactoyacpuod katd T Sidpkeln. TOG0 TOL
oyedlaopov 660 ko g epappoyne (Darling-Hammond & McLaughlin 1995). Méow tov
TPOYPOUUATOV enayyelpatikng avantuéng (ITEA) divetar 1 duvatdtnta 0VGLUGTIKNG TPPNG
Kol €papuoyng g Bewpiag oty mpdén, €161 dote va e€arelpfel n Omo avacEaAEld Kot
advvapio tovg. IIpog avtv v kotevBuvon, TG PapLoYNS, ONAAdT, TOV VEOV TAGE®MV TV
®E otV mpdén, Kveiton kot  Tapovoa Epevva pécm tov IIEA «STED»y.

[T ocvykekpévo, okomds G mapovoos epyaciag ivar 1 HEAETN TNG EMOYYEALATIKNG
e€EMENG ev evepyela ekmandenTikdV devtepoPdOuiag ekmaidevong o Bépata ddaxtikng OF,
petd tn ovppetoyn tovg 6to cvykekppuévo ITEA. E&etdletan, onAadn|, av to [IEA «STED»
oLVEPBaAE GTNV EVIGYLOT Kot S1EVPVVGOT TOV ATOYEDVY TOVG AVAPOPIKA LE TIG VEEG TAGELG OTN
dwaktikn twv PE. Eniong, cu{ntodvrtal ta xopaKTNPIoTIKA TOL TPOYPAULOTOS TO OO0 TOVG
emnpéacav, cLUPAALOVTOC 6T PEATIOON TOV ATOWYEDY TOVC.

2. MeBodoloyia

2.1. O1 ovpuetéyovreg atny épevva

Ot ovppetéyovieg omv épevva NTav 000 (2) ekmodevtikol devtepoPdbpiag ekmaidgvong
e1dkoTTOg PLoIK®OV emotnuoVv (ITE04.01 — dvoikol), Exovtag Kot 01 VO TOLAXYIGTOV EMTA
(7) xpdvia vanpeciog.

2.2. To mlaioio ¢ éEpevvog

H dopn tov mpoypdpupatog emypopemwong eaivetar oto Adypoppa 1. Ta kdpla epgvvntikd
EPYOAEIDL MTOV Ol MUOOUNUEVES GULVEVIEVEEIS TOV EANOONGAV Omd TOVG GUUUETEXOVTEG
eKTadeVTIKOVS otnv apyn Kot oty ANEn tov TIEA. TTo cvykekpiévo, mpmdta £ytvay ot
apYIKES GLVEVTEVEELS, MOTE VO oKloypaenBodv o1 N LIapPYoVGES AmOYELS TOVS Yo BEpOTOL
™ ADE.

"Enetta, viomomOnkov 600 AMA and tovg 10100G TOVE EKTONdELTIKOVG oTIS TAEELS Toug (I
INvpvaciov). H mpot) AMA 860nke €totun kot tovg {ntmOnke vo v TPOTOTOMGOLV GE
omoo Pabud kpivovv amopaitnto, MGTE VO OVTOTOKPIVETOL OTI OIKEC TOVG OLVATOTNTEG,
KOODG KOl OTIG OvVAYKES KOl OLvVOTOTNTEG TOV UAONTOV TOLS. A@EoD OAOKANP®GOV TV
Tpomonoinot kat epapuoyny g 1" AMA, ot ekmaudevtikoi ovacstoydotnkay mve otnv OAn
nopeio g 1" AMA evtomilovtag tig Suokolieg mov cvvavinooy oAl kot v Tpdodd Tovg
ota Béuata mov dddaytnkay. ‘Etol, pmopesav otn cuvE el Vo, GYESAGOVY, VO OVOTTOEOLV
KoL Vo, €papUOGOLY HOVOL TOVG [ta 0e0Tep) AMA pe v ghdytotn dvvatn Pondela and v
OO0 TV EPELVNTOV.
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Abypappa 1: H yevikn doun tov mpoypappotog STED ko
0 £PELVNTIKOG GYEOLAGLOG TG TOPOVGAG EPYUTTIOG

Epyaieio:
Epgvvntucoc
SyedaGHOG -KAelda mapatipnong didackariog
1 €t0¢ |
(1 pAvag) (2 priveg) (2 pAveg)

Zyedlaopog Kot
avamtoén AMA

Emiong, kot oto t€l0og TG GAoNG OUTAG, Ol EKMOLOELTIKOL OVOGTOYACTNKAY TAV® GTNV
gumepio Toug, vIomiovtog T OVGKOAIEG 6TV epaproyn g AMA Kol 6T EVVOIOAOYNGELS
toug. [MopdAinia, Opwmc, evtdémicav ko Oépota oto omoio. EQAPUOCHY CMOTO TIG VEES
amoyelg kot pefddovg mov dwdytnkayv. To 6Ao ITEA dmpkece éva akadnuaikd £1og Kot o€
OAN TN JOPKELD EPAPLOYNG TOV TOPAKOAOVOOHVTAY Kol KATAypApovTay 1 oTadlokn eEEMEN
TOV ATOYEMV KOl TPOKTIKMV TOV CUUUETEYOVIOV EKTOLOEVTIKMV.

Téhog, peTd TO TEPAG TOL TPOYPAUUATOS VAOTOWONKE 1 TEAIKN ocuvvévievén, 1 omoia
améPrene otV Kotaypaen Tng Omowg Olehpuvong ONUEWMONKE OTIS amOYES TOV
EKTOLOEVTIKDV, TPOKEIWEVOL VO, YIVEL GUYKPION  OPYIKOV-TEAIKOV OomOYeE®V Kol Vo
drmotwdel av vIPEE KATOLOL £100VE SLEVPLVGT| TOVG.

2.3. To epyateio oviloyng twv dedouévawv

Ta odedopéva cvAhéyOnkav pécm mu-dounpévev ocvvevtebéewv (pre & post) pe Tovg
OLUUETEYOVTES eKTTOOEVTIKOVS. Ta epyoreia eotialov oe okt® AGfovec pe oKomd 1T
oKLYPAONOY TOV amOYEDV TOV EKTOOEVLTIKOV Kol T diepedvnon Tov Pabuod diedpuvon
T0vG. O1 0KT® AEOVEG 6TOVE 0T010VE £0TiocE 1) Tapovoa Epgvuva Ntav ot eENg: (i) mepleydueva
Kot petaoynuatiopog (i) 10éeg podntov (iii) ddaxtikny puébodoc-diepevvnon (iv) Aektikn
aAnientidpaon (V) vakd/nepdpoto/TIIE (Vi) dwdikaotiky yvoon (Vil) emomuoloykn
yvoon kot (Viii) mpogtoacio kot opydvoon enickeyng mediov.

Oleg o1 6uveVTEDEELG NNTOV OTOLIKES Kol KAOE Lo oo aTEG eiye SLAPKELN TEPITOL OGS DPG.

2.4. H avaivon twv dedouevawv
Kabe aEovag diepevvodviav oTic cLVEVTELEELS Omd TEPIGCOTEPES AN i EPMTNCELS, OTMG

Yoo mopdostypo yoo tov agova TG dlepedvnong ot eKmadeLTIKol pothOnkav «llog
ovtiloupfaveate ™ oiepevvnon,; Ti eidovg oeliotnteg, Oswpeite 0Tl amaitovVIol Omo TOV
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EKTTALOEVTIKO, OAAG Kol omo Tov ualnty, Iloco étoyun viwmbete va mpooeyyioete TeEPIEYOUEVD.
@F tov All diepevvnira ko yiori; Nouilete ot to. mouoid, nabaivooy vo. epevvoiy ue tov tpomo
mov opyovavete ™ APE; ['ati to 1éte avto;».

Ot nyoypaenuéveg cvveVTELEES amopoyvnToeoviOnkay avtoleel kot akolovOnce 1
avaivon Tove puécwm 600 Eacemv. Apyikd (pdacn o’), ce £va LTOAOYIGTIKO @VOALO excel
KOTOypAeNKay OAEG Ol AOVINGELS OV £3MGOV Ol EKTALOEVTIKOL, GTNV 0Py KOl GTO TEAOG
tov [TEA, o11g pmToELg TOL apopovcay KAOE Evav amd TOVg OKTM VIO peALTn Aovec. X
ouvéyela £yve TPoomdfeld OpAdOTOINGNS TOVG EVTOTILOVTOG TIG VONUATIKA KOWES dONAMGELS
TOV OVO0 EKTOLOEVTIKOV GTOLG VIO HEAETN AEoves. Zn ogvtepn @don (B7), ne Pdon g
OLLOOOTOMNUEVES ONAMGELS TOVG, JOUOPPOONKAV YOPAKTNPIOTIKE Yo KAOe dEova, dote va
dwpavel av onuelddnke M Oyt OlEVPLVOT TOV OATOYEDY TOVG G TPOG OLTE TO
yapoxmprotikd (Iivaxac 1, 4" othAn).

Mo mapdostypa, otov [Mivaka 1, eaivovtol ot anovincelg mov £xouv dMCEL 01 EKTALOELTIKOL
v tov d&ova tng Olepedhvnong mpwv Kol HETO TO TEPAG TOV TPOYpaupotoc. Ilo
GUYKEKPIUEVA, T EKTAUOEVTIKOG A, OTNV apylkn] GLVEVTELEN avEPepe OTL 1 €QOPLOYN TNG
dlepevuvNoNg amortel YpOVO Kol OmOdEGUELGN OO TO OVOAVTIKO TPOYPOLUUO CTOVIMV, EVM
OTNV TEMKN emecnUave OTL M gpapuoyn tng omoutel gumelpio Ko 6e&l0TNTES OpYydvmoNG,
Jloyelptong, HETACYNUOTIOHOD Kot a&l0AdYNOoNG TOV EKTOOELTIKOD VAIKOL. Me Bdon Tig
IMNADOGELS aVTES (Kot TIS AVTIGTOLXES TNG EKTOOELTIKOL B) onpovpyndnke to yopakmmpiotikd
‘Amoutijoels ya epapuoyn diepevvnong’ (4" othin).

Nivakag 1: Napdadetypa o’ kat B’ daong avaiuong twv Sedopévwy

TeAwkn
. , , , opadonoinon —
Anoondopata eEKGpACEWV Ao EKMALSEVTIKOUG Sapopbwon
XOPOAKTNPLOTLKWV
, XapaKTNPLOTIKA
¥ n M ,
T o« pw gra Slepevivnong
w o
Ma v edappoyn , , ,
SlEbelvnG Mo v epappoyn Stepevvnong amatteitot
: , nens , eumnelpio kot 6e€LOTNTEG OpyAVWONG,
anatte{tot xpovog Kot B \
, , Slaxeiplong, LETOOXNUATIOMOU Kalt
anod&opevuon amno to . . .
AlS a§LOAOYNONG TOU EKTALSEUTIKOU UALKOU
<< AnUTAOELS YL
Xprion OAWY -Xprion ¢97\7xw_v ;pvaqtac uéxlt e elpapa- 6€¢aguovn
epyaciac pali pe np’)gooumwgn. L QVLKO yLa Slepelivnon Kat Lepelivnong
nelpapo- padnon padntwv
T[pogoum’won: Baviko | _ 2xedlaopog GUAwV epyaciag amattel oAU
Vlfle Lepeuvgonlkou XPOVo. Aev propel va To Kavel AOyw peydAou
o Habnon pasntwy aplOuol padntwv, KO6oTog GWTOTUTILWY
Agv OpLe TL elval Alepelivnon = avakaAun emBUUNTAC Katavonon tng
< Slepelvnon yvwong amod Toug (6loug Toug Habnteg Slepevivnong
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Atepebvmon; Atsp@vncsn: Dnug&n evog epaTpoTog-
avolimon TEPAPOTOG UE Yprion OAA®V epyaciog,
, OTAVTNON CVTOV HEG® TAPOUTPTONG,
TANPOPOPLOV GE , , . .
. L avolnTnong TANPoPoPIdY GE TOAAEG TTNYES,
Swadiktvo N évrumeg , , , Lo
. obvdeoT] OAOV aVTOV pe BempnTikd VITOBadpo
m nyeg
-0t pafntéc épabav va gpevvoly KaTd T
SLpKELD, TOV TPOYPAULOTOS, OAAG oatTeiTOL
Ot pofntég g dev KoL yvoon 6e£lotTeov omd PLEPOVS TOVG
pabaivovy va
£pELVODY - ot pofnTég g dev pabavav mpv vo .
€PELVOVV eMe1dN M 1010 dev NEEPE TADG VAL TOVG AlSpSI)V‘II]GT]
, . . padnrov
< EKTOUOEVOEL KATAAANAO GE 0V TO
H koBodmyodpevn diepevvnon givar 18aviky
- Yo T oTadloKn pomen tov padntov ot
- depedvnon

"Etot dnovpyndnke, ya kabe aEova, £va cHVOLO YOpOKTNPIGTIK®V, TO, OTToia, oV Kot pmopel
va giyav dnuovpynOet gite amd Tig apykég gite amd TIG TEMKES GLVEVTEVEELS, (OGTOGO TO 1010
avTd GUVOAO XPNGLOTOONKE Yo THV OVOAVOT] TOGO TMV OPYIK®OV 0G0 Kol TOV TEMK®OV
ovvevten&emv. Me tov tpomo avtd OEAapLE va eEETAGOVLE TN YOPAKTNPLOTIKG EKQPElovV Ot
EKTTOLOEVTIKOL TPV Ko petd ) ovppetoyn toug oto [IEA, mwote va dwumotwdel av kol oe
mo10 Babuod vanpée dievpvVoN TOV ATOYEDY TOVG,.

H 110 dwdikasio akorovdndnke yoo 6Aovg tovg d&oves. H aviivom tov dedopévov éytve
aveEdptnta amd 6vo epevvntés. [HapammpnOnkav amoxiicelg oe Aydtepo amd 10 20% TV
TEPIMTMOGEWV, EVO UETE amd culNTnon emNABe TANPNG CLUE®VIK HETAED TV EPELVITAOV.

3. Anoteléopata

AT TOVG OKT® VIO PEAETN AEOVES, Yo AGYOLG OWKOVOUTOG XMPOL, GTNV TOPOVCH EpYyacio Oa
TOPOVGIACOVE ATOTEAEGLLOTO. TO. OTToia GyeTiovTan HOVO pe TEGGEPLS amd avTovs. ATO TV
avEALGON TOV SEOOUEVMV TPOKVTTEL OTL Ol EKTOLOEVTIKOL HLEVPLVAY TIG OMOYELG TOVG GE OAOVG
TOVG TOUELG TOV €0Tioce M cuyKekpLEvN Epevva. Xtov [livaka 2 mapovsialovtal, Yoo KaOe
eKTAOEVTIKO EeY®PLOTA, TO YOPOKTNPLOTIKA TV aEOVmV oTa omoio onUeElddnke dievpuvon
Tov ondye®v tov. [T ovykekpuéva, ®G TPOG TO YOPOKTNPIOTIKE TNG OI1EPEDVHOHG,
LETATOMION TOPATNPEITAL OTIS AMOYELS TOV EKTOUOEVTIKAV Y10 THV KATAVONTH THS 010G THS
EVVol0g NG OLEPEDVNONS KOL YO TIG GROUTHOEIS EPOPUOYNS THS. ApyiKd, onAaodr, elyov
TEPLOPIOUEVT] YVOON €ll TOv BEHTOG KoL OV TNV XPNOLUOTOOVGAV T SOUCKAAIN TOVG,
KaBmG akoAovBovoay T0 TOPASOCIOKO HOVTEAD LETAPOPAS TNG YVAOONC, OIVOVTOS ELLPACT) GTO
OYOAIKO £YYEPIO0 KOl OTOPEVYOVTOG TV EKTEAECT] TEPAUATOV, TEPOV KATOUDY OVOYKOI®MV
Kol TpoteEVOpEVOV ortd to ATIE.
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Mivaxag 2: ZuykevipoTikog TVAKOS OTOTITMONG TG OLEVPVVOTG TV ATOYEDV
TOV EKTAUOEVLTIKMY GTO YOPOUKTNPIGTIKA TOV KAOE VIO pehétn a&ova

XapaKTnpIoTIKG aovwv ExtraideuTikoi
1. Aigpedvnon

A B
Katavénon tng évvoiag TG v v
dlgpelivnong
ATTQITACEIS YIO EQapUOoYR v
dlgpelivnong
Aigpelvnon atmo PEPOUG TWV HabnTwv v v

2. 1M
Karavénon IM v
Avaokotrnon IM v v
Y1rapén IM
Aitieg duokoAhiwv ot évvoleg OE
3. A10SIKAOTIKA YVWwon
Katavénon g évvoiag TG v v
d1adIKACTIKAG yvWwong
4. Mn TUTTIKA €KTTAidEUON

2xedlaouog & Opyavwon ) v
ETTIOKEPEWV TTEDIOU
AUOKONIEG EQAPUOYAG TNG KN TUTTIKAG Y v
eKTTaidEUONg
Agia uhoTToinong eTMoKEWPEWYV TTEDIOU Vv v
ACIoAOyNnon eTTIoKEWPEWV TTESIOU Vv v

Axoun, ™ 0Bewpodoav ypovoPopo ki amoutnTiky, emiPefordvovtog €TGL TN OYETIKN
Broypapio (Bybee 2002), pe amotéhespo vo unv v €apuolovv otny Kobnuepvotntd
tou¢ (Kovtoyewpyiov-TTanavikordov & Xotln 2013). Ztadiokd, ot amdyelg Toug ETEvay
TPOG TO EMOTNUOVIKEG KATAVONGELS, apoV avayveopilovv TALOV TiG dlepeuvnTIKESG 0e10TNTES
7oL KGOe emoTnUOVIKA yyphuportog Toditng opeilel va katéyel (Abd-El-Khalick & Akerson
2004), kaBdg emiong Kol TNV EUMEPIKT KOl DTOKEWEVIKY] TNG GVOT KOl TO GTOL(El0 Tng
avaKaAvyng. Akoun, Bempovv OTL Yo TV EPAPUOYN TNG OLEPELYONG ival 10VIKT 1 XPNIoN
dounuévov @OAAOL gpyaciag e TEPAUOTO Kol Tpocopowdoels. Emiong, omueumdnke
OlEVPVVON ATOYEWMV MG TPOG TO YOUPOUKTNPLOTIKO THS EQPAPUOYNS THS OLEPELVHTIKNG UEBOIO
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amo uépovg twv uabntaov. Tpw 1o npdypappa Bempovoay 6t dev pdbatvav ot pobntég va
EPELVOLYV, EVAD UETA TO TTPOYpoppa Epabav, Kabhg Epabav ot idieg mmg va v e@appolovv
Kol oméEKTNoay olepevvnTikég 0eflotnteg avtol Ko ot padntés. Qotdco, TPOKVTTEL OTL
VILAPYEL GVYYLOT UETAED SEPELVNTIKNG KO TEPAUATIKNG LeBOOOV, EPOGOV Ol de&10TNTES TIC
omoieg Bewpohv o1 EKTOOEVTIKOT OTL AVATTUGCOLV GTOVG MAONTEG TOVC OTO TAGICIO TNG
OlEPELYNONG  EUTIMTOVV TEPIOCOTEPO GE EKEIVEG TOL OAMOLTOVVTOL YlOL TNV EKTEAEOT
nelpapdtov (tewpapatikn pébodog) (Abd-El-Khalick & Akerson 2004).

Q¢ mpog 11§ 10ées v uabntov (IM), ot ekmadevTIKOl QAIVETOL VO SIELPVLVOLVY TIG ATOYELS
TOVC 010 Oépa avTd. Apyikd, OEHPLVOTN TOPOTNPEITOL OC TPOG TO YUPUKINPIOTIKO THG
KoTovonang e évvoiag, epdcsov mpv Bempodoav og IM omoladnmote AavBacuévn dmoyn M
10éa ekppalovv ot pabntég, eva, petd t cvppetoyn tovg oto [EA, Bsmpodv g tétoteg Tig
PLLOUEVES 10€€G TOV TOAAEG POPEG £XOVV Ol LoBNTEG Kot ol 0Ttoieg, akoun, Kt av vopilovv ott
Exovv aAAGEEL, TOAEC POPEG AVTEG GLVEYIGOVY VO VTTAPYOLV, KATL TOL VTOGTNPILETOL Ko
gpevvntikd  (Kapibtoylov 2006). Emiong, dievpuvon amdyemv ONUEIDVETOL YO, TV
avaokornon twv IM kobdg oty apyn dev Epepav Kopd droyn yio to 0épa avtod, eved oty
nopeia TV Bewpolv Waitepa onuavtikn kot pobaivouv tog va eviomiCovv tig IM kot mdg
Vo TIG avaTpETOVY TOGO UECH KOOMUEPIVOV TOPASEIYUATMOV OGO KOl LEGH TO OPYAVAOUEVOL
EKTTOLOEVTIKOD TOOOY®YLKOD VAIKOV 1oV 0valnTovV 610 01a0ikTvo. Q6T000, OV EVIOTIGTNKE
KOO0 aAAOYT| OTIC AmOYELS TOVS Yo TV mpoeievan IM Kabn¢ miotevay Kot ToTtehovy OTL Ot
pantég eépovv yvacelg palli tovg epyopevol 6to oYoAelo, aAAG KOl yia TIC ouTiES TV
ovokoMv mov Eyovv o1 uodntés oe eévvoieg ®E. EElGov mpv Kot peTd motevovv OTL Ot
duokoAieg opeidlovtatl 6To OTL Ot vvoleg givorl mapadootakd OVGKOAES, elval apnpNUEVES Kot
dgv UTopovV VA TIG GLVOEGOLV LE TV KOO UEPIVOTNTAL.

Oocov agopd ™ diadikaotiky yvaan, ol YVOGES Kol Ol ATOYELS TOVS 610 Bépa avtd Mrav
APYIKA TEPLOPIOUEVEG, EVD KATOTLY d1elpLVAY TIG OTOYELS TOVS LOVO MG TPOG TNV KOTOVONTH
™]e évvoiag, KaBmg avayvopioayv v a&io g yapaktnpilovids v «wg v ovaio e
ETIOTHUOVIKNG YVOONSY KOl KOAMEPYNOAV OpKETEG 0EEIOTNTES TOV EMGTNUOVIK®OV HEBOO®V
OTOVG HoONTég, OM®G TNV TOPUTAPNOT, TNV TOEVOUNGY, TNV OVOALOT Kol gpunveio
dedopévov, Vv eaymyn ovumepacpdtov kot v aloAdynon. Metd to mépag TOL
TPOYPALLATOS, EMCNUAIVOVY OTL 1] O10OIKOGTIKY] YVAGT GLVOEETOL e TV TPOPAEYT, TV
TOPOTAPNON KOU TO OCLUTEPACUA, Ofvoviag Eueacn wiaitepa oty mpoOPAeyn TV
TEWPAPATOV 0md LEPOLS TOV LAONTOV.

Téhog, otov AEova TG un TOTIKNG EKTOIOEDONS, EVIOTMIGTNKE ooy aAlayn ot amdyelg
T0VG. Ao To dedopéva paivetar 6t VIMPEE dEHPLVON GE OPKETE YOPOKTNPIOTIKA TNG UM
TUTIKYG EKTOOEVONG. Ol AMOYELS TOVG WG TPOG TOV TYEOLATUO KL THV OPYAVWIOH ETIOKEYEWDY
7eDIOV LETATOTIGTNKOV ApONV KOBOTL o1 {d1eg avépepav OTL Ogv glyav Kapio yvdon ent Tov
0énotog, evd Kotd TN OLIPKEW TOL TPOYPAUUOTOS EHobov TOC va oxedalovy Kol Vo
0PYAVAOVOLV EMICKEYELG GOUE®VA LE TO. TPOTVTO TG PipAoypapiog, mepthapupdvovtag kot
115 Tpeic paoelg (Kapibvroyrov 2001, DeWitt & Osborne 2007, Rennie & McClafferty 1995).
EmumAéov, aAdayn mapoatnpnOnKe oTig andYeELS TOVG GYETIKA LE TIG OVOKOAIES EPOPUOYHS TV
EMIOKEYEMY TEOIOD, Ol OMOIEC EVM OPYIKE EMKEVIPOVOVTOV CE OPYOUVOTIKNG (UGEMG
NTLOTA OVOQOPIKA LE TN LETAKIVIOT) KOl GE OIKOVOUIKA 1)/KOL YpopelokpoTikd Oépata, 6to
TEA0G €0TIOLOVYV OTNV KATAAANAN emhoyn ekmaidevTikod LVAIKOV. Emimpooheta, o1 amdyelg
TOVG OlEVPHVONKOV ¢ TPOg TV alion EPAPUOYNS Kol DAOTOINONG TV ETIOKEWEWY TELOD
kabmg, apywd, dev Tic Bewpodoav oNUAVTIKEG, evd otV mopeia avabedpnoov avty v
avtiinym. Aviiinednkav 0Tt HEGm aVTAOV, TEPAV TOV YVOOTIKOV GTOY®V, EMTLYYAVOVTL
ocvvaloOnuatikoi Ko yoyokvntikoi otoyol. Eniong, dwomictmwoav 0t1 o1 emokéyelg mediov
ocuupdriovy oty koAMépyslo depeuvnTik®v  deglottov. Téhog, otov dfova avtd
onuewminke e€EMEN Kol OTIC OMOYELS TOVG OYETIKA He TV alloAdynon TV ETIOKEYEDY
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weoiov. MdMota, 1 oAdoyn NTav 0VGLaoTIKN KaBOTL uEypt TPOTIVOC dev yvopilav 0Tl Enpene
va aglohoyodv Tig Spaoctnplotnteg oAAG 0UTE KOU TO TMG, €V HETA TO TPOYPOLLLLO
GULVELINTOTOINGOV TNV avayKodTNTo Kol T onupoacio e a&loAdynong Tov cLVOAOL TV
OpPOCTNPOTHTOV TOL VAOTOOVVTIOL o€ o emiokeyn 7mediov. Xopaktnplotikd gival To
yeYovOG 0Tl 6T0 TEAOG, Kol 01 000 EKTOOEVTIKOTL TOVILOLV TO OTL amd £0M Kot 610 €ENG, OTOTE
Ba oyedialovv emiokeyn mediov, Ba akoAovBobv Tov TpoOTO OV Epodav, yWPIC vo Kédvouy
EKTTOOELS, O010TL dopopeTikd 0Oa OBewpodv 011 1 emiokeyrn eivor Aewyn Kot pn
OTOTEAECLOTIKY).

4. Xopnepaopata

Ta oamotehéopota TG epyaciog givar evBappuviikd kabmg mopatnpeitor dehpuven oTig
OTOYELS TOV EKTOLOEVTIKMV TPOG TN OLEPEVVITIKT] TPOGEYYIOT TNG dOacKaAlNG Kot Ldonong.
Ot aAloyég oTIG OmOYELS TOVG OPeiAovtal GToV PldpatiKo, 16OTIHO, GLUUETOYIKO Kot
GLVEPYOTIKO YOPUKTNP TNG EVOOVTNPESCLOKT EMUOPPOSNGS, 0 0moiog EAaPe YDpa TOGO GTNV
TEPITTOON NG OEPEVVITIKNG TPOGEYYIONG NG OBACKOAMOC, HECH TNG EQOPUOYNS TNG
pedddov jigsaw kot tov AMA, 060 Kot 6TV TEPITTOGON TG 0PYAVMOONG Kol EPAPLOYNG OGS
eniokeyng mediov. Emnpodcbeta, to IIEA mopeiye mhovoto Bewpntikd yvootikd vrofadpo,
éroyun AMA pe dpaotnprotteg ocuvoedepéveg pe to All ko epyaieio avbeviikng pédnong,
otolyelo To. omoion Pondnoav Tovg EKTOOEVTIKOVS VO PEATIOCOVY TO YVOGTIKO TOLG
VoPabpo, pe amoTEAEGHO VO KATOGTOOV Mo TpOBupes va SOKIUAGOVY KOl VO EPOPULOGOVV
TIG Véeg TAGELG OTNV KTAOEVTIKN TPAEN. Evioyvetal, Aowmdv, n Béon 011 1 emayyeApOTIKY
AVATTUEN TOV EKTAUOEVTIKAOV GUVIGTO EVOV EMTUYNUEVO TPOTO GTHPIENG TOV €V gvepyeia
EKTOUOEVTIKAOV Y10l TNV €QapUoYn dtepevvntikig dwookoriog oty taén (Loucks-Horsley et
al. 1998, Loucks-Horsley et al. 2003).
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ENIZXYZH TQN AIEPEYNHTIKQN NMPAKTIKQN TQN
EKNAIAEYTIKQN MEZQ NMPOIMPAMMATOZ EMNAITEAMATIKHZ
ANAMNTYZHZ

Xpiotiva Toalixn®, [edpyiog Maxlavépdxngz, IInvelonn Homadomobiov®,
Tétpog Kacpza')wyﬂuov3

L34TITN [Mavemomuo Avtikng Mokedoviog

2IITAE, [Moavemomuo Avtikng Mokedoviog

Mepiinyn

2mv pedétn mopovotdlovtar aAAayEC TOV TapTNPNONKAY OTIG TPUKTIKEG TECCAP®V EKTOLOEVTIKAOV
[Ipotofaduog kot AevtepoPdaduiag Exmaidevong, katd T CUUUETOYN] TOVS GE TPOYPOLLO
emayyeApatikng avantoéng. Ta dedopéva mov mapovoidlovral oyetilovtal pe &vav amd Tovg OYTM
aEoveg mov peietOnray Guvolkd, avtdv g depedvnongs. Ilpoépyovtar amd to Pacikd epevvnTiKd
gpyoreio v xieido mapatipnong. H pébodog aviivong Mrtav mototikny kot numocotikr. Ta
EVPNLOTO VITOOEIKVOOLV TN PEATIOON TOV TPUKTIKOV TOV GUUUETEYOVTIOV OC TPOG TNV EPAPLOYN
KkaBodnyobueVN G SlEPELVNONG OE OAEC TIC PAGCELS TOV TPOYPAUUOTOS AALA O)L MG TPOG SEPEVVNTIKEG
TPOKTIKES TEPLGGOTEPO OVOLYTOV TUTOV.

Abstract

This study describes observed changes in four primary and secondary science teachers’ teaching
practices during their participation in a professional development program. The program was a
designed based research, aiming to train participants on current trends of science education, while
recording possible changes in their teaching practices. Data presented in this paper derive from the
main research tool and relate to one out of eight research areas — related to inquiry. A qualitative and a
semi quantitative method of analysis was used. Results indicate that participants from both
educational levels, became gradually familiar and incorporated guided inquiry practices into their
teaching approach.

1. Ewcaywyn

[Ipocpateg peréteg vmootnpilovy TOC TO TPOYPAUUOTO  ETOYYEAUOTIKNG avATTUENG
EKTOLOEVTIKMOV TTOV EMIUDKOLVV VO, ELGAYOVV KovoTopies, Oa mpénetl va divouv Eupacn otnv
AVOUOPP®ON TOV EKTAIOEVLTIKOV TPOUKTIKOV HE EMIKEVIPO TN OlEPELVNOT OAAL KOl TN
povtelomoinon (Schwarz 2009). Xty 6o katevBovon, ot Kang (2008) kot Chin (2004)
Tovilouv TTOG 1 KOTAAANAN TPOETOOGIO TOV EKTOOEVTIKGOV Yoo Vo 010aEovy Duoikég
Emotmpeg (®E) péow g depedvnong, omoteiel xopuPikd onueio e OOOKTIKNG, EVAO
tavtoypova. ot Janssen, Westbroek xai Van Driel (2014) vrootpilovv 01t 1 mpoonTikn
OTOTEAECUATIKOTEPNG LAONONG Yo ToL Toud1d PEGM OLEPEVVNTIKAV TPOGEYYIoEMV, AgttovpyEl
®G 1oYVPO KIVNTPO Yo TOLG EKTOOEVTIKOVS. Emumpocheta, yio tovg Astor-Jack et al. (2007) n
ekmaidevon eknodevtikav otig OF elvar onuovtikd vo Aopfdaver veoym 1o tepifaiiov Kot
™V TEYXVOAOYiL G £Val EVIOIO0 YVOOTIKO TEHIO.
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2 yopo Hog, TV TeEAevToio Tplakoviaetia, 1 ekmaidevon ywo 1 PE éyel mopovoidoet
onuoavtiky €&EMén (Y. TPOYPAUUOTO CTOVOMV, OWOUKTIKA €Yyelpidln, VTOOOUES, K.o.).
Qo1060, Ol EMOOCEC TOV HoONTOV €ivol oNUOVTIKG YOUNAOTEPES amd TO PECO OPO TV
xopdv tov PISA, xuplog AOym Tov OTL 01 PEYPL TOPO TPOCEYYIGEIS GTNV EMUOPPOCT] TOV
EKTIOOEVTIKMOV OTTOOEIKVOOVTIOV OVOTOTEAECUOTIKES TOVAAYLIOTOV MG TTPOG TN PeAtioon tov
npaxtik®v tovg (Kariotoglou et al. 2016). Avagopikd pe TNV OTOTEAECUATIKOTNTO TOV
TPOYPOUUATOV ETUOPPOONG TOV ekmandevtik®v, ot Smith (2014) xor Baldwin (2005)
emonuaivouy 0Tt TETOOL €100VC TPOYPAUUATO €IVl OKOTIHO Vo TPOcApHOlovVIoL OTIG
EMUOPPOTIKEG aVAYKES TmV ekdotote ekmandevtikmv. H Harlow (2014) enexteivel tnv dmoyn
AT, VTOSTNPILOVTOG TMG 01 GLUUETEXOVTES GTO TPOYPAUUATO GOIVETOL VO V1I00ETOVY TEMKA
TEPLOCOTEPO N KO OLLPOPETIKA GTOLYEIDL OO OVTA TOL 1) EMUOPP®GT GTOYEVE APYIKE VoL
toug mpooPépel. Ta otoryeia mov vioBetovvian, @aivetor mw¢ oyetiCovrol dpeco pe Tig
OVEMAPKELEG OV Ol 10101 Ol GLUUETEYOVTEG Bepovcav OTL Tovg yopakTnpioy apykd. Qg
EMNPOCHETOL TAPAYOVTEG TOL GLVOEOVTOL UE TNV OMOTEAECUATIKOTNTO TOV TPOYPOUUUATOV
EMOYYEAUATIKNG ovATTTUENG exmandevTik®dv Yo 11 OE, avadeikvoovtor 1 dtas@dAion g
evepyolc ovupetoyng tov ekmadsvtikodv (Borko, Jacobs & Koellner 2010), aAld kou m
TPOAKTIKOTNTA EPUPLOYNG Oowv Ttpoteivovtal o avtd (Spillane et al. 2002). T tov Pollock
(2006), eivor kaAd va divetar EQEOCT OTNV OUOAN EVOOUATMOGCT TOV VEOV TPOUKTIKMOV OV
TPOTEIVOVTOL, GTO NON VILAPYOV SOOKTIKO PETEPTOPLO TV ekmaudevTik®my. Ot Janssen et al.
(2014) toviCovv 1 omnuoocic OV €Yl N OOKIWOCTIKA EPOPUOYH TOV KOIVOTOUK®OV
npoceyyicewv péGo otV TAEN om0 TOVG GUUUETEYOVIEG WE TNV LIOGTNPEN Kol TNV
KaB0dMNYNOoN EWVIKAV 1) EUTEPOTEPMOV GLVAIEAPOV.

Mo axOun ONUOVTIKY TOPAUETPOS OV CYETICETAL HE TNV EVOOUATMOGN KOVOTOUIK®OV
npoceyyicewv ot dwaktik tv ®E, elvor 1o yeyovodg 01l ekmondevtikol @aiveton va
datnpovv  Oetikny otdon omévavit otig kawotopieg (Tseng et al. 2013) wotdco
AVTILETOTILOVY oNUOVTIKEG dVoKOAES KaTd TV epapuroyr tovg. H Harlow (2014), aAld kot
ot Loucks-Horsley et al. (2009), cvoyetilovv Tic dvoKoAeg avTéEG e TO YEYOVOG OTL Ol
EKTOOEVTIKOT KOAOVVTAL VO EPOPUOCOVV TPAKTIKES TIG OToieg OV elyav ddayHel ko ot id1ot.
AlAeg OLOKOMEG OV £€YOVV KATOYPOPEL, €val 1 TEPLOPICUEVN YVADGCT TOV TEPIEXOUEVOL
(Appleton 2008) 1} ko M YeviKOTEPN EALEWYN YVAOOEMV TOL GLVOLETAL PE TNV EANELYN
QVTOTENOIONONG Kol ETOYYEAUATIKNG EXAPKELNG OO T UEPL TV eKTodevTIK®Y (Andersson
& Gullberg 2014, Appleton 2008). Télog, ot Fitzgerald et al. (2013) avagépovv mog éva
obvnbeg eumdO10 OTNV EGOYWYT KOUWVOTOUIKAOV TPoceyyicewv HEcH omd TPOoypOoTa
EMAYYEAULOATIKNG OVATTTUENG OTOTEAOVV KOt O1 101€G 01 TEMOIONCELG TOV EKTOOEVTIKMV.
Aoppdvoviag vmoyn TV €PELVNTIKY EumEPio. TOL TPoAVAPEPONKE, OYESIACAUE TO
emuopoTikd mpoypoupo STED: «Exmaidevon Exkmadevtikdv otic OE». Boaowkodg
EPELVNTIKOG GKOTOG TOV TPOYPALLOTOS NTOV VO SOTICTOGOVUE T dVVATOTNTO SLELPLVONG
TOV OTOYEMV KOl TOV TPOKTIKOV TMOV GLUUETEXOVTOV, UE PAoN TIG GVYYPOVES TACELS NG
ddaktikng Twv OF.

Edwotepa, ta €peLVNTIKA EPOTNLOTA TOL EMLYEPOVLE VO, OTTOVTIICOVUE GTNV EPYOGIN LT
etvar ta €€NG:

a) ITotec mpaxtikég mov oyetiCovron pe TN SEPELVNTIKN SIOAKTIKY) TPOGEYYIOT),
EVOOULATOOMKOV GTO O100KTIKO PETEPTOPLO TV GLUUETEXOVIWOV EKTOOEVTIKMV KO GE
noto Poduo;

B) IMotor mapdyovteg doknoay OETIKN 1 KO apvNTIKN ETIOPOCT TNV VIOHETNON AVTOV TOV
VEOV TPOKTIKOV;
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v gpyacio avtr, yioo AOYouG OIKOVOUIOG TopouGlaleTol HEPOS TMV AMOTEAEGUATMV Yol
Evav amd Toug 0XT® AEoVEG TOV PEAETNONKAY GUVOAKE, AVTOV TNG OLEPEVVITIKNG OLOAKTIKNG
TPOGEYYIONG.

2. Mg0Boodoroyio
2.1 Xapoxtnpiotixe tov mpoypouuotos « Exkmoiocvon Exmoioevtikay otig PEy.

To mpdypoppo €lxe oLVEPYUTIKO KOl GULUUETOYIKO YOPOKTNPO Kot TePtEAduPoave v
eKTTOIdEVOT KOl TNV LIOGTHPIEN TOV GUUUETEXOVI®OV 6€ (NTHLOTA O00KTIKOD GYESIUGLLOV
péca amd v avamntuén kot gpapuoyn Awoktikdv Mafnclokdv Akorovthov (AMA)
(Méheut & Psillos 2004). YiomowOnke o€ Tpelc @AcelS. Apykd kataypdonkov ot
TPOVTAPYOVGES AMOYELS, OVAYKEG KO TPUKTIKEG TOV EKTALOEVTIKMOV KOl TPOYLOTOTO|O1KE
emuopoTikn mapéuPoacn (Pdon 1). X ovvéxswo gpoapudotnKay ovo  ASOKTIKEG
MoBnoaxéc AkorovBieg: n Tpmdtn 060MKe ¢ detypa KoAng mpaktikng (Pdomn 2), n omoia kot
TPOTOTOONKE OO TOVG CLUUUETEYOVTEG GE GLVEPYOSIO LLE TNV EPEVVNTIKN OUAd0, EVAD OGN
devtepn (Pdon 3), oxeddotnke kot epoppdotke po €€ olokAnpov véa AMA and tovg
i010V¢ TOVG EKMALdEVTIKOVS, LE Kpn vrootpiEn and tovg epevvntég (Kariotoglou et al.
2014).

2.2 2opUeTEYOVTES OTNY EPELVAL

2y gpyocio avt meprypdeovpe v mopeio eEEMENG TECCAP®V €V evePYElR EKTOLOEVTIKAV,
TPLOV YOVOIKAOV KOl €VOS Gvdpa, dVO amd TOVS Omoiovg LINPETOVGAV TNV TP®TORAOIN
ekmaidevon kot dvo otn OevtepofdOue. H emayyelpotikn mpobdmnpecio OAwv ToV
CLUUETEXOVT®V Kvpaivovay omd 7 Emog 25 €.

2.3 MéBodog ovAloyng twv dedouévawv

Ye OleG TIG (PACELS, Ol MPOKTIKEG TOV EKTOOEVTIKOV KATOYPAPNKAYV LE MUITOCOTIKO KoL
TOWTIKO TPOTO omd TOAAATAG epevvNTIKA epyaAeia. v epyocio avth mopovcldlovpe
dedopéva amd To PacikOd PELVNTIKO EPYOAEID KATAYPAPNS TOV TPOKTIKAOV TOVG, TNV KAEdQ
TOPATNPNONG. XTNV KAEDA, KATAYPAPOVTAY 1] CLYVOTNTO EUPAVIONG XOPOUKTNPICTIKMOV TNG
dwaokoAiag (mpaktikéc) oe tpifadun kAipoka, amd 1o 1 (omavia) €wg Ko to 3 (cuyvd). H
KOTOYPOQN TPAYLOTOTOOVVTIOY ToVTOYpove, omd o000 oveEdptntovg mopatnpntés. Xe
Eexwplotd medio Tov 1010V EPELYNTIKOD EPYOAEIOD YIVOTOV KOl TEPTYPOUPIKT] KOTAYPOUPY| TMV
YOPOKTNPIOTIKOV OTOGTOCUAT®V TG O1006KOAMOG ToL OTTolo TEKUNPIMVAY TV EQAPHOYT TNG
EKAOTOTE TPOAKTIKNG. Me Tov TpOTO avtd, TNV VIoapEn dNANST OEVTEPOL TOPATNPNTA KL TNV
TAVTOYPOVN TOGOTIKY] KOl TOWOTIKN TEKUNPIOGCT] TOV KATOYPAPOUEVOV GLYVOTNTOV,
dwcpariotnke oto PEYIoTO dLvaTd Pabud N eykvpodHTNTO Kot 1 aSlomoTio TG EPEVVNTIKNG
peBddov oL aKoAOVONONKE. e TEPMTAOGELS UMOKAMGEWV HETAED TOV TAPATNPNTAV, YIVOTOV
ov{nmon peta&d tovg, AauPdvoviag VToYn TOCO TO NUUTOCOTIKG OEOOUEVO TNG KAEIDOC
(cLYVOTNTEG TTPAKTIKMV) OGO KOl TO TOLOTIKA (TEPLYPAPIKY TEKUNPI®ON) €161 BGTE oL dVO
napatnpntés va £pBovv oe cvppwvia. Ta dedopéva mov akoAovBodv, avaeEPOVIOL OTIG
TPOKTIKEG 7OV  €QAPUOLOV Ol EKTOIOELTIKOL KATO TIG TPES (ACGES VLAOTOINGNG TOL
TPOYPAUUATOS, €0TIALOVTOG G€ €vav amd TOVG OKTM GULVOAKA £PELVNTIKOVS AEOVES TNG
depevvnong (Tsaliki et al. 2016).
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2.4 Avaivan twv dedouévav

O a&ovag g dlepevVNOoNG AmOTEAODVTAY apyIKd omd dekamévte VTopeTaPANTEC. o Adyoug
TUKVOTNTOG TOV OEOOUEVOV KOL TV OMOTEAEGUOTIKOTEPT) OVAAVGOT TOVG, Ol VITOUETAPANTEG
opadomnkav mepartépw. Kpurmpro g opadomoinon nNtav 1 Oym G O00KTIKNG
TPOCEYYIONG GTNV OTOL0L AVTA EMKEVIPOVOVTAVY (7). OVOKOALTTIKTY MidEIEN, KaBodnyoduevn
Olepedivnon, OlEPELVNOT TEPIGGOTEPO OVOLXTOV TOMOL K.A.M.). ATO TN GLUYKEKPIUEN
oOUTTVEN, TPOEKVYAY TEMKE déka vEes LeTafANTESG, KAOE oL ammd TIC OTOIEG OVTUTPOCOTEVEL
KOl (ol SLOPOPETIKT TTTUYN TNG OLEPEVVIIONG. ZTNV TOPOVCH, EPYACIM, Y10, AOYOUS OIKOVOLIOG,
napovstaloviot povo ot Tévte and avtég. o kKabe Tehikn petafint vroloyioke, Yo kibe
eaon g épevvas (eaocelg 1-3) Kot v kébe eKmodeLTIKO, 0 HEGOG OPOG TNG CLYVOTNTOG
EUPAVIONG NG, ME Phom TIC TIHEG TOV OPYIKAV VTOUETAPANTOV amd TIC OTOIEG TN TPONADE.
211 GLVEYELN, TPOYULATOTOONKE 1 GVYKPIGT TOV HEGOV OPOL TV PAGE®V 2 Kot 3 Yo kbbe
petafinty, pe tov avtiotowo péco 6po g edong 1 [(M.O. edong 2) — (M.O. edong 1) kot
(M.O. pbong 3) — (M.O. pdong 1)]. Ot dtapopéc TYdV Tov KoTaypaenKay amd T GUYKPLoT
avtn, pe Pdon v KAMpoko mov ypnoipwonodnke, Katnyoplomomdnkav ce Tpelg Pacikég
OLLAdEC:

o Aladoplo TIHiV  HIKpOTEpes Tou 0,4 xapakiOpictOkav uikpEG, SLOTL aVTLTPOGWITEPOUV
nogogtiaia aAlayl [kpotepd Tou 20% tou quvo Atkod eppouc 0o KAipakao ultpbeo o (edpoa: 3-
1=2, 2*20/100=0,4)

o Awadoplo Tiv petaéd tou 0,41 - 0,8 xapakiOpictOkav ueoaisg, SLOTL AVILTPOGWTTEPOUV
nogogtiaia aAhayt petagd 21-40% tou guvoAikod edpouotOo kKAipakao puitpbgBo, kat tA oo,

o Awadoplo Tiv peyaddtEpes tou 0,8 xapaktOpictOkav upeydAeg S10TL QvILTPOGWTTEDOUV
nogogtaia aAdayt peyaAdtepd tou 40% tou GUVOALKOD EPPOUGC TLUIV.

3. Anoteréopata

2opeova pe o amoteAécpoTo mov mopovcstdlovrar otov Ilivaxa 1, 0 omoiog avagépeton
otovV G&ovo NG OlEPELVNTIKNG OWOKTIKNG TPOGEYYIoNS, KOl UE onueio avagopdg v
petapint) 3.1, gaivetor 61t apyikd ot exkmoudevtikol dev vioBetovoav KATOOL €100VG
dtepevvnTikny mpocEyyon (Tég ovyvotrog Kovtd ot 1, onA. «omdviay). Kotd v
GUUUETOYN TOLG OTO TPOYPOUD, Ol GLYVOTNTES EUPAVIONG KATOWOL £I00VG JEPELVNTIKNG
TPOKTIKNG, ELPUVICOVLV ONUAVTIKT Avodo amd T edon 1 otnv @don 2, ion 1 Kol peyolvtepn
amd ) pio povado (mocootd ico kot peyodvtepo tov 50%) Kot avtd GYVEL YIO. TOVG
EKTOOEVTIKOVS Kot TV V0 Pobuidwv. X @don 2 (epoppoyn TApadElyHoTog KOANG
TPOKTIKNG), O OOOKTIKOG GYEOCUOS NTtav o€ peydrho Pabud mpoxabopiopévog kot dpo
TAOVG10G G€ dlepevVNTIKEG TpakTIKEC. EmmAéov, katd 1t @don 3 tov mpoypdppatoc, 6mov ot
eKTOOEVTIKOL oYEdIOGOV Lol AL TOHVOLA TN SOUCKAAIN TOVG, Ot TIHES Yo TV O pHeTafAnTn
napépevoy oe e&icov VYNAO eminedo, cvykpvopeves pe owtéc g edong 1. 'Etot, ot
JSPOPES TILAV KO Y10 TOVG TECCEPIS GUUUETEXOVTES ONUEIMGAY KOl 0TN TPiTN oLTH Gdo,
OLYKPIVOUEVEG HE TN @don 1, pecaiec 1| Kot peydAeg dlopopég TV 01 omoieg Eemepvovoay
70 50%.
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Mivaxag 1: Mécot 0pot EPEAVIOTG TPAKTIKMY SIEPELVNTIKOD TOTOL Y10
TOVG TE0OEPLS EKTAUOEVLTIKOVG AVA XPOVIKT Pom

[poaxtikég 6T0 Pdopa TNG DAXEIX M.O. M.O. M.O. M.O.
diepedvong EPEYNAX EKII 1 EKII 2 EKII 3 EKII 4

3.1 O exmondevTikdg viobetel T PAXH T 1,00 1,67 1,00 1,00
Swpsu\/qu(n TPOCEYYLON KOl OASH 2 2,54 2,58 1,90 3,00
evBoppiivel Tovg pantég va
depevvioovy kdmoto OEpa ®AZH 3 2,53 2,06 1,65 1,91
3.2 Ot podnTég Kévouv OAXH 1 1,00 1,00 1,00 1,00
BlBMoypa(,pum épeuva (q/fxxvoyv GASH 2 2,50 233 2.20 3,00
TANPOQOPIEC NAEKTPOVIKA, O
Biprio KAT) ®AZH 3 3,00 3,00 2,50 2,67
Ynropvnua:
Me ykpt okiaon emicOu aivovtal ta keALd ¢ta omoia Kataypddovtal AYZHIEIS, ce ¢ dykplcd pe 10 ¢agd 1, ot
omnoieoxapaktOpinovtal wo ueoaiss (21% - 40%).
Me ykpt okiaon kat évrovn ypadn (bold) erucBu aivovral ta keAld ¢ta onoia kataypddovral AYZHIEIZ, ¢e
¢hykpLcO pe 10 dpach 1, oL omoieo xapakiBpinovtal wo usydAes (>40%).

Oocov agopd ™ devépyeia Piproypoapikng épevvog (petafinm 3.2), exiong mapotnpndnke
onuovtikny Pertioon. Ov exkmoudevtikol onueiwcov HEYOAES OPOPES OTIS TIUES TOV
oLYVOTNTOV gpEdviong petabd g @dong 1 kon 2. Katd ) dugpketa 6 g @Aons 3, ot TYES
onueiwcav TEPAUTEP® AVENGN Y10 TPELS OO TOVS TECTEPLS EKTALOEVLTIKOVC.

Avogopwcd pe v vwobétnon depeuvntikng mpocEyyiong kisiotov tomov (Ilivakag 2,
petafintég 3.3, 3.4 wou 3.5), Ta amoteAéopoTa EVICYLOVY TO TPOUVAPEPHEVTO VP LOTOL
Ymyv petofAnm 3.3, mopatmpnOnkav peYOAES UELDOOELS TIUADV, YEYOVOG OV GNUOTOdOTEL
otV mepimtwon oavt| Peitioorn, kobdc 1 devépyeln emideling omd TOV EKTOOEVLTIKO
amotelel pa Ayotepo emBount npoktiky|. Edukotepa, o1 HEIOGELS TILAV Y10 TPELS OO TOVG
TEGOEPIS EKTTAOEVLTIKOVG otV petofAntn 3.3, Ntav ioeg N Ko HEYOADTEPES NG HOVASOG
(>50%). Ot peydrec HEUOGELS OMOTEAOVV EVOEIEN TG HETOKIVIIONG TOL KEVTIPOL PAPOVG TNG
OWaoKoAlaG amd Tov exkmadevTikd otovg padntéc. E&aipeon amotelel m mepimtwon Ttov
ekmadevtikoy 1, 6mov eupdvice avénon tov M.O. o1 GLYKEKPWEVN UETAPANT O©E
OUYKPION UE TNV apyIKN Kol oTig dVvo @doelg (2&3). H avénon opeiletor oto OTL 1) avayKm
EPAPLOYNG OPACTNPLOTNTAOV SIEPELVNTIKOL TVUTOV LE TOVG LAONTES OPYUVOUEVOLS GE OUAOES,
OMNUOVPYNGE SVOKOAIEG GTOV GLVTOVIGUO TOVLG OO TOV/TNV EKTTALOEVLTIKO KOl 001 YNOE GTNV
VOBETNON NG OVOKOAVTITIKNG  €MOEENG  €vOvil 1TNG UETOMIKNG  O00CKOAMOG OV
epapuooviav apyiKd.

Iivakag 2: Méoot 6pot eLpaviong TPaKTIKOV KaBodnyodHevng d1epedvong
Y10 TOVG TEGGEPLS EKTOLOEVTIKOVG

Algpetivi|61] KAELGTOV DATEIX M.O. M.O. M.O. M.O.
TUTOV/Ka0d1yov eV EPEYNAYX | EKII1 EKII 2 EKII 3 EKII 4
OAZH 1
3.3 Tlpaypatonolel o 1610¢ emidelén 1,00 2,67 3,00 3,00
(myx mEpapoTa, petayepileral ®AXH 2 1,75 1,67 1.30 117
VAKE)
CAXH3 | g5 | 125 2,00 2,00
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3.4 O1 pobntég ekterovv PAXH 1,00 3,00 1,00 1,00
npocsrxs&acs’usfvsg 80K1u§g, DASH 2
nEPApoTo 1| Epgvva and To 3,00 3,00 2,20 3,00
€YXePid10 1 TOV EKTAOEVTIKO

PAZH3 | 500 3,00 2,83 2,67
OAXH 1
3.5 AvaBétetl 6Tovg pobntég v 1,00 1,00 1,00 1,00
sms?»s’cn TEWPAPATOv/He GOAAO DAXH 2 225 1,00 1.80 2,50
gpyooiog
PAXH3 | 550 2,50 1,63 2,25
Yropvnua:
Me ykpt okiaon kat évrovn ypappatooelpd (bold) emucbu aivovral ta keAld ¢ta omoia kataypddovral AYZHIEIS,
GE ¢ YKpLGO pe 0 dach 1, ol omoieo xapaktOpinotal wo ueydAss (>40%).
Me évtovn ypappatoostpd (bold) emicOp aivovral ta keAld ¢ta omoia kataypddovrat MEIQSEIS, ce ¢ ykplcd pe
™ $ach 1, oL omoieo xapaktOpirpvral wo ueydAeg (>40%).

Mo 11g petaPintéc 3.4. kan 3.5, Tpelg amd ToVg TE0OEPIS EKTALOEVTIKOVS ElY0V TPOGYEIAGEL
OLYKEKPLULEVN TTOPEiaL SLePEVVIIONG Y10 TOVG HOONTES TOVG GE OAEG TIG Paoelg (LeTapint 3.4).
2y petafAntn avtn, eEaipeon amotelel 1 mEPITTMOOT TOV EKTALOEVTIKOD 2, Y1 TOV OTOi0 O€
napatnpiOnKe Sapopomoinon T®V, pio Kot o1 amd v apyikn ddackario epedvile 1M
™ péylotn ovyvotta 3. v apykn oackaiio Tov apopovoe Tov Oyko Kat Tr palo Tov
COUAT®V, 0/1] EKTOOEVTIKOC €lXE OYEOIIGEL OPACTNPIOTNTES OLEPELVNTIKOD YOPOKTNPO
KalBoOMY®VTOG TOVG HabNTEG pe T xpnon POUAA®V epyaciog eved mapdiinio aflomoinoce Kot
TIG dpaoTNPLOTNTEG TOL TEPLEYEL TO PiAio epyacidv tov poabnt) g E° dnupotkod yo
ovykekpipévn evotto. Ot TIHES TV cLYVOTNTOV Yo TV petafAntn 3.5, epoavifovv moAy
peyaies avénoelg oy, vrepPaivoviag tn povada (awénoelg peyorvtepes tov 50%) 1660
KOTO TNV HEPIKDS TPOSYESATUEVT] PhoT 2 aAAd Kot katd T odpkewa TS edaong 3. H ypnon
QeOMV gpyasiog Yoo TV Kafodnynomn Tov pHodntov, amoTEAEsE KOV TPOKTIKN OAOV TOV
EKTOOEVTIKAOV KOl kaTd T @A4on 3. Ot GLUUETEYOVTEG GTO GUVOAO TOLG oyediocay
eEoAokANpov TV dtepevvnTiky| Topeia Tov NBeAaV vo akorlovdncovv ot pabntéc Toug, péoa
amo T avtioTotya OALN epyaciog.

4. Xopmepdopata - Zolntnon

Yvvoyilovtog To amoTEAECUATO TOV TPOAVAPEPONKAY, UTOPOVUE VO GUUTEPAVOVLE OTL TO
TPOYPOUUO. ETAYYEAUOTIKNG avanTuéng otn dwaktikn tov OFE (STED) &iye Ostikn enidpaon
OTI{ TPOKTIKEG TMOV GCUUUETEXOVI®OV eKTAOELTIK®V. Ta gupnuota deiyvouv OTL 01
EKTOOEVTIKOL KATOVON OOV TN ONUAGiol TNG LIOOBETNONG TTLYMOV TNG OLEPEVVNTIKNG OOUKTIKNG
TPOcEYYIoNS Kotd T Owackoiio twv OE Kou emiyeipnoov va T1G EVOOUATDOCOVV OTIG
TPOKTIKEG TOVG. XVVENMG, evioybetor 1 0éon tg Swartz (2009) n omoion mpoteivel v
EI00Y®MYN OlEPELVITIKAOV TPOKTIKAOV ®G PACIKO YOPOKTNPIOTIKO TOV  TPOYPOUUATOV
EMAYYEAULOTIKNG AVATTUENG EKTOLOEVTIKAOV TOV EMOIMKOLY VO EIGAYAYOVV KOLVOTOUIEG OTN
dwaktikn twv DE.

H epappoyn ¢ pebdoov tekunpiodovetor omd 115 onuoviikés oavénoelg M.O. mov
nopatnpRonkay and ™ o edon oty enduevn. Onwg emonuaiver o Pollock (2006) ya
TETO10V €100V¢ TOPEUPAEOCELS, 0 OTUSOKOG OYEOACUOG TOV TPOYPALIATOS ToilEl KOBOPIoTIKO
pOLO. XNV TEPINTOOT 0T S10GPAACE T SVVATOTNTO EEOIKEIMONG TOV GUUUETEYOVIMV UE
TIG OLEPEVVNTIKEG TPAKTIKEG TOL TPOTAOMN KAV, TPOTOTOONKOY KOl EQAPUOGTNKOV KATA TN
@aon 2 tov mpoypdupatos. O otadiokdg oxedlacudc eniong £0moe TN SLVATOTNTO GTOVG
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OUUUETEYOVTIEC VO EPOPUOGOVV OOKIHOCTIKA TNV KOWOTOUIOL 7OV TOLG TPOTAONKE OF
TPOYUATIKEG ovVONKeg oyoieiov, mopdyovia KaBOPIOTIKAG onuociog Yoo TV
OMOTEAECUOTIKOTNTA TOV TPOYPOUUUATOV ETAYYEAUATIKNG OVATTUENG GOUQOVO UE TOVG
Janssen et al. (2014).

‘Eva axdéun onuavtiké otoryeio cbpeova pe tovg Borko, Jacobs xor Koellner (2010) mov
oLVEPBOALE OTN JSWUOPPMOOT OVTAOV TOV OTOTEAECUATOV, NTAV O €vePYOS POAOG TMOV
exmodevTik®v. Onwg  mpoavaeépbnke, ot  exkmoudevtikol eiyov T  dvvordtTo Vo
GLVOLAUOPPDOGOLY TO OOAKTIKO GYEOAGIO TOGO KT T Gdom 2 660 Kot ot edon 3, 6mov
aVTOVOUO T oYEdiacay Ot 16101 oelpd ddackalMdV mive oe GAAn Bepatikr. O Sullivan et
al. (2011) Bewpolv Tmg N avabeon evepyod pOLOL GTOVG EKTOIGEVTIKOVG EVIGYVEL GTUAVTIKA
v avtovopia toug. Ta anoteAéopata g epyasiog emiPePfordvovy v Amoyn auTy, Lo Kot
ot M.O. 10V GUYVOTNTOV EUPAVIONS TOV TPOKTIKOV TOV GYETILOVIOV UE TNV GLYKEKPIUEVN
Kowvotopia, epeavictnkay otafepd avénpévol kot oTic 000 PAGELS TOV TPOYPAUUATOS KOOMG
N VIoGTNPIEN OTd TNV EPELYNTIKN Opada oTadtaKd peidvovtay. I'a to (o ¢ evioyvong
NG OVTOVOLHOG TV EKTOOEVTIKAOV Y10 TNV EVOMUATOGT KUVOTOU®V TPUKTIKAOV, GOiVETAL VoL
oLVERaALE Kot Evag aKOUN TapdyovTag 0 omoiog oyeTileTan e TO VTOCTNPIKTIKO TAAICIO TOV
napelye to mpoypappa. Onmg NN €xel dwwmotwdel (Hong et al 2013, Janssen et al. 2014,
King & Newman 2001), to Tpoypauuate. oL TPOAyovV TNV OAANAEmiOpact Kot T
ouvepyacio HETAED OUOTILMOV EKTOLOEVTIKMV KOl TaLTdHYpOove divouv TpodGPacn 61N yvaon
EOIKOV ETOYYEAUATIOV TOL YDPOL, OTWG NTOV GTI| CLUYKEKPIUEVT] TEPITTMON 1| EPEVVNTIKY
OlAda, OTOdEIKVOOVTAL TEPIOGOTEPO OMOTEAEGUATIKA. AvTd ovuPaiver S0t divouvv
duvaTdTNTO VoL oVOTTUYOOVV KO VoL EPAPLOGTOVV 01 VEEG 10€EG G TAOIGL0 GLVOLGONUOTIKNG
OCQAUAELNG Y10 TOVG CUUUETEYOVTEG, EVOOUATMVOVTOS O OUOAL TIG TPOTEWVOUEVES OAAAYES
o€ Babog ypdvov.
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H “TY®AOTHTA AMENANTI ZTA ®YTA” Qz MIA ZHMANTIKH
NMAPAMETPOZ ANTIAHWHZ TOY ®YZIKOY KOZMOY:
BIBAIOTPA®IKH EMIZKOIMHZH KAI EKMNMAIAEYTIKEZ NMPOEKTAZEIZ

Aréavopos Aumpalng, IInveronn Iomwadomrodiov,
IITN, ITavemotuio Avtikng Makedoviag

Iepidnyn

0O 6pog ““Toerotta amévavtt ota QLTA’’ AVOEEPETAL GTNV AVIKOVOTNTO KATOW0L va dgL 1] v TPOcEEeL Tal
QLTA 6T0 TEPIPAAAOVTA YDPO. ZOUP®VO Ue TN PLpAoypaeica, ot GvOpwmot deiyvouv LEIOUEVO EVOLOPEPOV
Y10 TOLG PVTIKOVG OPYAVIGUOVE Kat dgv avayvopilovv v a&io tove. [apdia avtd, ivar a&loonueimto
OTL O&V VILAPYOLY TOAAEG EPEVVEG OMOKAEIGTIKA Y10 0VTO TO POvOpEVO. O GKOTOG TG TAPOVGAS EPEVVOG
glval va KoTaypayel Tnv akadnuaikn tpdodo og ovtd to CNTnue HEca amd o EVOEAEXN EMGKOMNOT TNG
Biproypaeioc. Emimiéov, BéAovpe va mpocdiopicovpe ta 6molo keva vapyovy otn Pifloypaeio kot Tig
KOTELOVVOELS Y10 TEPAUTEPM EPEVVA TPOKELEVOL TO POIVOUEVO VO, SlaAevKavOel akodun TeplocdTEPO.

Abstract

The term «plant blindness» refers to the inability to see or notice the plants in one’s own environment.
According to the literature, people show little interest in plant life and don’t recognize its general
importance in planet and human affairs. Nonetheless, it is noteworthy that there are not many studies
strictly about this phenomenon. The aim of this study is to establish what progress has been made on this
subject through an in-depth literature review. Furthermore, we want to identify any gaps in literature and
determine the starting points for future research in order to clarify it even more.

1. Evocayoyn

H Biprioypagio avapépel 01t T @utd oe oyéon pe to {dA oTEPOHVTOL EKTIUNONG OO TOLG
avOpdmovg. Avapeca og KATO0 PUTIKO opyovIGUO Kol Kamolo (mikd, to mo mboavov gival Ot
évo, moudi Oa aoyoAnbei pe to (do (Schussler & Olzak 2008). T'evikdtepa ot pabntég Kot ot
omovdaoTéG OAV TV Pabuidmv umopodv mo gvkora va Bounbodv, va ovopoticovv kot vo
npocdlopicovv (da mapd eutd (Patrick & Tunniclife 2011). Ocov agopd to Tt O TpOoTIUGOVY
va LEAETCOVY Ko va, Olaffdcovy dtav toug divetal 1 duvatdtnto Ae00epNg EMAOYNG, KO TAA
ta {da vreptepovv TV putdv (Marbach-Ad 2004).

O1 Wandersee xot Schussler (1999, 2001) yoapaktnpilovv T0 GULYKEKPIUEVO QOIVOUEVO ®C
«tveAOTTO omévavtt oto euTay (Plant Blindness). Zopeova pe tov opiopd mov d60nke and v
Strgar (2007) ToeAOTNTO OTEVOVTL GTO GUTA EIVOL TO EOVOUEVO KOTA TO OTOI0 TOPpUTNPEiTAL GE
Evol ATOUO 1) avVIKOvOTNTO VoL OEL 1} VO TPOGEEEL VT EVTOG TOV YDPOL GTOV 0Toio Ppickertar, ii)
aVIKOVOTNTO VO OVOYVOPIGEL TN ONUACTO TOV QUTOV GYETIKA UE To (nTrato TepBAAlovToc 1
avOpOTIVOV GUHEEPOVI®YV, 1il) aVIKAVOTNTO VO EKTIUAGEL TNV UGONTIKY KOl TN LOVOSIKOTNTOL
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TOV BLOAOYIKOV YOPUKTNPIOTIKOV TOV QUTOV Kot IV) tdon va taivouel ta puTa ¢ KOTMOTEPA
and ta {oa. O 6pog TvEAOTNTO amévavtt ota LT kotd tovg Balas kot Momsen (2014)
mePAaUPAveL TNV TAON Yol TAPAUEANGT TOLG HEGO GTO TMEPIPAALOVTO YDPO Kol TNV EAAEYN
AVOYVOPIONS TOV AEITOVPYIK®Y TOVS POAWDV GTO OIKOGVGTILA.

Katd tov Kinchin (1999), n xopia ottio yio to @ouvopevo ivor 0Tt ta Ut €v avtifécel pe ta
{oa otepovvrarl kivnong. Emexteivoviag t ocvykekpiuévn dmoyn aidotr gpevvnréc (Hoekstra
2000; Schneekloth 1989) vrootnpilovv 011 GLYKEKPUEVA YOPOUKTNPIOTIKA TV (D®V OT®G O
TOTOG JPACTNPLOTNTOS TOVS, M STPOPY TOVG, N EMKOWVOVIO, Kot 1 €V HEPEL EEMTEPIKT TOVG
ouvapelo Pe T0 avOpomvo €ido¢ (Tpdommo, xépta, mHO) odnyel Ta dtopa GTO Vo EAKOVTOL
TEPLGGOTEPO Ao T (DO GE GYECT LUE TA PLTA.

2. MegOodoroyia/Epeovntikd Epotiporta

O okomdg TG TapPoVoOS EPELVOC EIVOL VO KOTAYPAWEL TNV OKOONUOIKT TPOOSO GYETIKA LE TO
QoVOLEVO OV avoADONKE Tapomdve péco amd po voeley emokomnon g Piproypapiog.
A6 OheC TIC OYETIKES ONUOGIEVGELS, TO EVOLOPEPOV LLOG ECTIAOTNKE GE AVTEC TTOL GYeTICOVTOL UE
v eknaidevon kot Kabotodv T Habnon o mAoiclo 1oYLPNG OVIILETOTIGNG TOV POVOLEVOU.
Q)G €K TOVTOV, Ol EPEVVNTIKEG EPMOTNCELS TNG TOPOVGOS Epevvag kabBopilovtal o¢ eEng:

1. ITowa givon Ta Pacikd yopakplotikd Tov apdpwov tov efetdotnkav (VTOPabpo cuyypaPE®V,
g1dikevon meplodikol dnpocicvong, ypovoroyieg Ekdoomg)

2. Tuv €idog épevvag mapovoibletoar o€ ovtd (amAn PipAloypagiky] emiokOmnon, Epevva
OlEPEVYNONG TOV POLVOUEVOL GE GULYKEKPIUEVO Ogtypo, otoryeion delypatog, €100¢ £pELYNTIKOV
gpyoireiov)

3. Toeg elvar o1 TOOOYOYIKEG TPOEKTACELS TV EPELVAOV OLTOV (TOTOC TOSUYWYIKNG
mapEPPacnc, amoTEAEGLOTA)

["a tov Tpocdlopiopd ApHpwv Tov AvaADOVY TO EAVOUEVO TNG TVPADTNTOS OTEVAVTL GTA QUTAL,
eetdotnrov Pifiio kol emotnpovikd meplodkd amd ) dekaetio Tov 1980 émg onuepa pe
Bacikd YVOOTIKA avTIKEILEVO TIC PLOIKES EMGTNUEG, TN Prodoyia, T PoTaviki, Ta GLTA KOl TNV
neplParloviikn exmaidoevon. Onwg NTov avoUeEVOUEVO OO TOV 1010ATEPO YOPOKTNPL TOV
Inmpotog, PpAia 1 EMGTNUOVIKA TEPLOSIKE TOV VO OCYOAOVVTOL ATOKAEIGTIKA e TO OEpa TG
TVEAOTNTOG OTEVOVTL GTA PLTA OV PpEdnkav, evd eivar emiong onuUavTikd OTL dEV EVTOMICTNKE
Kavéva oYeTkd eAMnvikd dpbpo. H dwdikacio avalmone tov dapbpov otic debveig
EMOTNUOVIKEG €KO00El; Poociotnke otig AéEeic/ppdoelg khedwd: “plant blindness”, “attitudes
towards plants”, “environmental literacy”, ‘“zoocentrism”, “plants”, “science/biology/
environmental education”, “botanical literacy”, “students’ perception” and “life concept”.

And oavtqv v avalnmon evromiotnkov apykd 85 apBpa. H mieiovommrta opuwg avtdv
aroppipbnke kabmg to Pacikd KPITHPLo TEMKNG €MAOYNC NTav 0 avénuévog Pabuodg eotiaomng
ot0 eoawopevo «Tverdtnrta amévavtt ota Ovtdy. o Tapddetypa, epyacieg GYETIKEG LE TOV
TEPPUALOVTIKO EYYPUUUATIGUO TOV ETYAV AVOPOPES EMOEPUIKOD YAPUKTPO GTO PALVOUEVO TNG
TVEAOTNTOG 1 YEVIKOTEPO OTIC GTAGELS TOV avOpOTOV amévavTl oTo QUTA, amokAsiotnkayv. O
TeMKOG apOuog dpBpwv Tov TPoEKLYE HETA KOt TO OEVTEPO GTASIO EMAOYNG MTa 29.

Ta 29 avtd apbBpa avalvOnkov Kot T0 TEPLEYOUEVO TOVS KOIKOTOMONKE COUEOVA UE TIG
EPELVNTIKEG €pOTNOELS TNG Tapovoag épevvag. H kdbe katnyopio kwokomoinomng opiotnke
EMOPKDG KO YPNOCLLOTOMONKE £vo TOPASELYLA Y10 TV TANPT OTOCAPNVICT) TOV TEPLEXOUEVOV
™me.
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3. Amotedéopara
3.1 Baoika. aroryeio. apbpawv

To peyaAdtepo mocootd TV mopandve dpbpwv (81%) éxer dnpoctevtel and 1o 2000 ko petd
(ITivaxag 1). Ta dpBpa avtd £rovv Katd KOPLO0 AOY0 dNUOGIEVTEL GE EMOTNUOVIKA TEPLOOIKAL LIE
Yvootwkd avtikeipevo ™ Proroyia (32%) 1 ™ SaKTIK] QUOIKGOV emoTNUOV (24%) evd
Mydtepo Bpiokel kavelg oe €KOOGELS OV EMKEVIPOVOVTOL OTNV TEPPAALOVTIKT EKTTAIOELOT)
(8%) (ITivakag 1). Onwg eniong eaivetar otov Ilivaka 1, n tovtdtTa TOL Pacikod GuyypapEn
elvar «kafnyntig mavemotnuiov» o€ mocootd 47% evd AI(IOTEC OYETIKEG £PEVVEG EYOLV
devepynOei and exmaudevtikovg (6 %).

Mivaxag 1: Baocwd Xopaktnpiotikd ApOpav

1980 - 1999 2000 - 2009 2010 - Zrpepa
Xpovoroyieg dnuocigvong
GpBpeov 18,75 % 43,75 % 37,5%
Epgovntmg
Yno[:’) abpo Exmondenticog Emmnédon Koabnynmg AEI AAlo
TPWTOL Msc / Phd
GLYYPAPEQ
6,25 % 31,25 % 46,87 % 15,6 %
) ABOKTIKN
FV(DG,HKO Bioloyia PUOIKDOY Dot HepBoii. Alho
OVTIKEWEVO EMGTUDV Exnoidsvon
EMOTNUOVIKDV
TEPLOJIKMDV 32% 24 % 16 % 8 % 20%

3.2 Eidog épevvag

E&etalovtog Tic ouykekpUEVEG ONUOGIEVCELS, YivETOl AUECH POVEPD OTL TEPA OO OVTEC TOL
emyelpobv o amAn PAOYpaPIKN EMGKOMNOT), 01 LTOAOWTEG ONUOGIEVGELS Ywpilovial 6€ dLO
ueydies Pacikéc Katnyopieg: 1) épevveg mov TPocdlopilovy T0 PUIVOUEVO UEGO, OO SlEPELVION
AVTIMYE®V 6€ T0600TO 27% Kot i1) £pEVVEG e avOTTLELKO YOPAKTIPO Ol OTTOIEG TEPQL OO TNV
TOPOTAVE®  SEPEVVION TPOYWPOVV GE EQAPUOYN Kol OEWOAOYNOT OYETIKOV EKTOLOEVTIKAOV
napeppdoeav (42%) (Cpaonuo 1). Ymokeipeva tov Tapandve EpELVOV ivol EKTOIOELOUEVOL
olov TV Pabuidmv exmaidevong pe kKoplo opddo Toug pelkTovg TAnbvcspovg (32%) (I'paenua
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2). EEaupetikd evolopipov mapovotalel n Todoymylkn SldoTooT TOV EPELVAOV KaOMG Kamolot
EPELVNTEG TPOGTAONGAV VO TPOGIOPIGOVV EKTOOEVTIKEG TTAPEUPACELS Ol 0moieg Ba petdoovv
TNV £VTAGT TOL QOLVOUEVOL Kol VA TIG A&LOAOYNOOVY MG TTPOG TNV ATOTEAEGLATIKOTNTO TOVC.

I'paonpa 1: Eidog épsvvag

BiBAoypadkn Zpeuvampogdlopiguod  Zpeuva mpog Slopig uod/
EMGKOMNGN Tou dpawoplvou QVTLUETL TILGNOTOU
dawoulvou

I'paonpa 2: Eidog deiypartog

Qoutntlo

Ma6nt{orupvagiov / Aukeiou

0 5 10 15 20 25 3

0 35

3.3 Houdoywyikég mpoekTaoels

Onwg @aivetar otov Ilivaxa 2, ot mapepfdoelg avtéc Paciotray katd kupto Adyo (83%) oe
EKTTOOEVTIKEG OPACTNPLOTNTES EMOAPTG LE TA PVTA eKTOG Kot evTOG ™G TaENG. H devtepm emhoyn
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TOV gPELVNTAOV 6€ Tocootd 32% mMtov M mapovsioon €OVEOV ELTOV Kol 1 ddikacio
avayvmpLong Toug ard to dropa tov detypotog (IMivaxoag 2).

Oocov apopd Ta epyoreion TOL 01 EPEVLVNTEC XPNOYLOTOINGOV Y10 VO, TPOGOIOPIGOLY TO PALVOUEVO
Kot v aE10A0YNOOVY TIG EKTOOEVTIKES TOVG TAPEUPACELS, TO EPOTNIATOAOYLIO ¥PNCLOTOONKE
6€ m0606To dve Tov 50% tev teputtdcewv (ITivaxag 2).

Mivexog 2: Xtoyyeio MeBodoroyiag Epeuvog

[Tapovcioon doALa

Epeuvntikd Epotmuotordyo Yuvévievén eovav Epyaciog
gpyoleio

52,63 % 5,26 % 31,57 % 10,52 %

Apactnplotnteg Apag TNPLOTITTES

) £KT6C TAENC €VTOG KOl EKTOG

Eidog ) TéENG Iapovsiacn Pvtdv
OOy OYIKNG
mapéupoong 50 % 16,6 % 33,3 %

YHAETIKGL L€ TO OMOTEAECUATO OVTMOV TOV EKTOWOELTIKOV TapeuPaoewv, OAeg Ol €PELVITECG
avaPEPOLV AENCN TG AVAYVAPLIONG TOV GVTAOV KOl TNG EKTIUNOMG TPOS AVTA Od Ta ATOLN TOV
delypatog Toug.

4. Yvpmepdopora

Av kot mepropiopéveg oe aplpnod, ot péypl topa £pevveg emPEPAIOVOLY TO QUIVOUEVO TNG
TVPAOTNTOG OTEVAVTL GTA PLTA KOL OVOOEIKVOOVY TN CNUOGI0 TOV GLYKEKPIUEVOL {NTNHOTOC.
Emiong kdvouv kdmoleg mpAOTES EMTLUYNUEVES OMOMEPES TPOGOOPIGUOV TOV EKTOALOEVTIKOV
mAouciov avtipetoniong tov. H peimon g éviaong tov péca amd eKmodevTikég mapepPacelg
elvar éva €EAIPETIKG ONUOVTIKO €VOPMUA Yo TNV UEAAOVTIKY] OVIYLETOMION TNG TLOAOTNTOG
OTEVOVTL OTOL PLTO KO KOTOYPAQPEL TN ONUOCIO KOU TNV OTOSOTIKOTNTA TMV GTOXEVOUEVOV
EKTTOAOEVTIK®OV OpacTNPLoTT®V. O TPOGIOPIGHOG TNG EKTUOEVTIKNG OVTILETMMICNG VTOD TOV
QoVOpEVOL pmopel va ANeOel vroyn Katd Tov KaBopiord aVOALTIKOV TPOYPAUUATOV, GYOMKDOV
EYXEPWIOV 0ALG Kot TOV TAUGIOV KOAMEPYELNS TNG TEPPOAAOVTIKNG 1010TNTOS TV LaONTOV.
EminpooOeta, m  EAhewyn  Ogpedvnong tov  (NTUOTOG  OTNV  EAMNVIKY  EKTTOLOELTIKY
TpaypoTikdTNTo Kabiotd ovaykoaio TV vAOmoinon avticToyng €pevvag TPOKEWEVOL Vo
GLYKPBOVUV TO. OMOTEAECUOTO TNG UE TO avTioTOLYO TNG O1EBVONE EPELVNTIKNG OPACTNPLOTNTOC.
Me avtd Tov Tpomo, Ba epmiovtiotel Tepatépm M meproptopnévn PipAtoypapio oe €va medio mov
ATOUTEL TNV TPOCOYT KOl TNV TOPAYWDYT TPOTAGEMV.
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EKMAIAEYONTAZ TOYZ MAOHTEZ NA ZYMMETEXOYN
2TON AZTIKO ZXEAIAZMO: MIA NMIAOTIKH E®APMOTIH
EMANAZXEAIAZMOY THX MNMAATEIAZ

Tewpyia Ayyétov, Aia I'aiavy, Evayyeiio. Movpixakn

[ITAE, EBvico kou Kamodiotproko Ilavemotiuio AdBnvov

Iepiinyn

H ovppetoyn tov TOMTOV GTOV GYEOOGUO TMV OVOLTOV YOPWOV GE ML GOYYPOVY], ONUOKPOTIKN
Kowomvia, amoterel {nrovpevo kol av&avopevn téon To TEAevtaio Ypovia. AmO TOVG TOAiTEC dEV
eEapovvtar To Taudd, To. omoio cHpE®va pe T XopPoon yw o Arkouopota tov ITawdd €yovv to
Skaimpo GUUUETOYNG O J10dIKACIEG GYESAGLOD TMV YOPOV TTOL To. apopovv. Kdtt tétolo mpodmobétel
avATTUEN TOV YOPIKAOV TOVG IKOVOTNTOV KOl CUUHUETOYN] GE OVTIGTOL(ES OPACTNPIOTNTEG OO LIKPN
nAkio. Znv Topovca £PELVO KATAYPAPOVTOL, SLEPELVAOVTIAL Kol GYOAALovToL Ot H1dhoyol panTdv g
A’ AMUOTIKOV KOTO TOV ETAVAGYESIUGUO TOV YMPOL TNG TAATELNG TNG YEITOVIAG TOVG, LE OTOTEPO GTOYO
va diepevuvn el Kot va kaAlepyn Ol N IKOVOTNTO CUUUETOXNS TOV TOIIIDV GTOV AGTIKO GYEUCUO.

Abstract

Citizen participation in the design of open spaces is a requirement and an upward trend of a
contemporary, democratic society. According to the United Nation Convention on the Rights of the Child,
children are also citizens, who have the right to participate in planning processes of community spaces
that affect them. Such participation requires development of their spatial skills and their involvement in
relevant practices from an early age. The present study records, examines and discusses first-grade
students’ ability to participate in urban planning through their dialogues, while they redesign the square of
their neighborhood.

1. Evoayoyn

YNUEPO, M| CUUUETOYN TOV TOAITOV GTN SOOIKOGIN ANYNG TOV OTOPAGEMY TOV TOVG 0POPOLYV,
amoterel cOYYpOVN TAGT G TOYKOCULO EMimEdO Kot opiletatl Mg «1 opyavmpévn Stodtkacio HEcw
G omoiag To VPV KOWO/01 TOAITEG EMKOIVOVOVV TIG aVAYKES Ko TS a&leg TOVG e GTOYXO Vo
ennpeacovy  dvvaun tov ecpmdvy (Meyer 2011). H erave&étaom tov polov TV TOAMTOV 6N
dwayeipion Tov mepIParrovidg Tovg, Kabdg emiong Kot 1 ovoyvdpion TOV OIKOOUATOV Kot TNG
€VOVVNG TOVG VO GUUUETEYOLV OTN OLOUOPP®ST TOV HEAAOVTOG, elvarl {nTHpaTe TOV KATEXOLV
kevtpikn 0éon oty atlévia g Puooung avamtvéng (UNICEF 2012). ¢ avtd 1o mhaicto, 1
GLUUETOYN TOL KOOV Ba mpémetl va epapudletal Kol o€ Sodkacieg oXeOOGHOD TOV AVOLYTOV
YDOPOL.

[Tog vonpatodoteital, Opms, 1 £vvolo TOL OVOLXTOL YDPOL GTO GVUYYPOVO OOTIKO TEPIPAALOV;
YOupwva pe tov Meyer, o¢ avoyytol yopot opilovion «ot meployég pe PAdotnon kot o diktva
OTOL0LGONTOTE KALOKOAG TTOV TPOGPEPOVY KOWMVIKE, OUKOAOYIKA, KOl OQEAN VYElOg oTo LEAN
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wog kowotntog» (Meyer 2011). TTopadeiypota avoyytdv Ydpmv oTHY TOAN ATOTEAOVV Ol
mhoteieg, Ta mhpKa, o1 dSNUOTIKOL KATOL. XTIG HEPEG HOAG, TO UEYUADTEPO UEPOG TMV TOOIDV (el
OTIC TOAELS, MG KVUPLO OMOTEAEGUN TNG OOTIKOTOINONG KATA TIG TPONYOVUEVES OEKOETIEC
(UNICEF 2012). Avtd onpaivel 01t ta meptocdtepa mondid £X0VV EAAYIOTEG EVKALPIES Vi ETOQN
ne ™ @vom Kot yio eAevBepo mouyviol. To yeyovoc avtd kabiotd TV VTOPEN AVOLXTOV YOP®V
avaykaldt T, Kabmg 0 ¥poOvog oV TEPVOLV Ta TAdLd mailoviag o€ avtovg gival KaboploTIKng
ONUOGIOG YL TN COUOTIKY, TNV KOW®VIKY], T CLVOIGONUOTIKY KoL TN YVOGTIKN OVATTUEN TOVG.
MEGm TV avoyT®OV YOP®V T, TOSLE £XOVV T1 SLVATOTNTO VO KOWVOVIKOTOmBovv, va éphovv og
emOQN He T0 TePIPAriov kot vo ToiEovy pe Toug cvuvouniikovg tovg (Acar 2013).

H Swopdpemon evog avorytod y®pov, GLUVOEETOL UE TNV £VVOLD TOV OGTIKOD GYESIOCLOV, Lo
évvola ohvOetn, mov yivetor SVOKOAN KOTAVONTH OO UN EMOYYEALOTIEC OTOV TOUED, TOL
oyxedoopov (Hart 2011). O opiopdg mov enthéydnke ota mhaicio ¢ mapovoag épevvag opilet
TOV OOTIKO OYEOIOOUO OC «TO GUVOAO TMV OdIKACIMOV 7OV ATotToOVTOL OO KOTO0V, TOV
umopel va. givor M va punv eivor exmoidevpévog, oty mpoomdbeld tov vo oyedidoel, va
SNUOVPYNCEL, VO EMAVOCYESIAOEL 1] VO ETAVOSINOVPYNGEL TO TTEPBaiiov Tovy (Hart 2011). Mg
Baon v avdAivon mov mponyndnke, sivar onuoviikd ot mOAeElG vo oyxedialovtal pe TPOTO
«PUMKO» TTPog T TodLd, KATL TOL pmopel vor yivel HOVO HEGO Ol TNV GEST] GUUUETOYN TMV
tehevTaimv 6tov aotikd oyedlacpod (Oestreich 2012).

Eivar, opoc, ta moaudid oe Béomn va cuppetéyovy otov aoTikd oyedtacud; Xopeova pe tov Hart
(2011) kau dArovg epevvntég (Francis & Lorenzo 2002), ta moudid OAmvV TV NAKIOV, 7101 0o
Vv NAKio Tov TPV 1| TEGGAPOV £TOV, UTOPOVV VO, EUTANKOVV GE O0OIKOGIES OLUUOPPOCTG
TOV YMOPOV KOl VO, GUUUETEXOLV GTN ANYN OTOPACENDY TOV OPOPOVY TOV OGTIKO GYESACHO, KATL
OV AmOTEAEL AVOPAIPETO ONUOKPATIKO dKAimUA TOVG. Xt PipAoypaeia avagépeTat Eva TAN00G
TAOTIKOV TPOYPOUUATOV KOL EPEVVAOV HE OVTIKEIUEVO TN GULUUETOY] T®V TSIV GTOV
GYEOGILO TOVL aVOLYTOL YDPOV, TOL Tapovstdlovy Betkd anoteAéopata (Francis & Lorenzo
2002, Hart 1992). EmmAéov, ofjuepo vapyel Kot OeGUIKT KATOYVP®GOT TOV SIKUOUATOV TOV
OOV VO EKPPALOVV TIG ATOYELS TOVS, VO GUUUETEXOLV OTN dladikacio ANYng TV anopdcemy
OV TO APOPOVV, VO EYOVV TTPOGPOCT OTIC OvVOYKaiEG TANPOPOPIEG KOL VO EMKOIVOVOUV TIC
amOWYELS TOVG pe To KEvTpa AMyng tov armoedcemv (UNICEF 2012, United Nations 1992).
[Tpoxeévon, OUMC, 1 CLULUETOYN TOV OOV GTOV GYEOLAGUO TV OVOLXTAOV ONUOCIOV YOP®V
va yivel Tpaypotikdra, stvor avaykn to mondld vo evipep®Bovv yio To. SIKOMUOTE TOVS Ko VoL
QOKTNOOVY OVTIGTOLYEG YVOGELS Kot 0eE10tNnTeg uésa amd KatdAAnAn ekraidevon (Council of
Europe 2011). Kdt té€toto, péypt tdpa, dev amotehel mpotepatdtnTa 00Te Pacikn emdimén g
emionuNg ekmaidgvoNG 6T0 EAANVIKO GYOAEiD.

Mo ™ yeoypapikn ekmaidevon, N GLUUETOYT 6TOV AoTIKO oyedlacpd Bondd oty avdmtuén g
YEQYPOPIKNG CKEYNG KOl TOV YOPIKAOV IKAVOTHTOV TOV TOOMV, He 610)0 T BwpdKion Toug
GTNV OVTILETOMION (NTNUATOV TOL GYETILOVTOL LE TOV YMPO KOl TIG OPACELS TOVG GE AVTOV GTNV
KaOnuepvn toug {on (Newcombe 2013).

Ymv mapovoa épevva, {nminke amd pabntég g A’ AnNHOTIKOV Vo avOSIOUOPPDOGOVY GE
HOKETOL TOV YDPO TNG KOVTIVAG TOLG TAOTEIOG, TOTOOETMVTOG OVTOTNTES OV Elyay eMAEEEL TOL
1010, ex@pAlovTog T OmOYELS TOVS KOl OUTIOAOYDVTOG TIG EMAOYEG TOVS Y10 TO TTOV Ba TpEmeL va
tomofetnBel kdBe ovtoTo. Me 0@opu] 00K TOPOLGLACTNKOY TOPATAVE®, TO EPEVVITIKG
epOTAOTO TOL TEON KAV TPOG depehivnon eivar Ta €ENG:

1) Mmopovv ot pabntéc nhikiog 6-7 1OV Vo GXESIICOVY GE HOKETO EVOV XDPO TOV TOVG APOPd;

2) Tloteg givar o1 emA0YEG TV HOBNTOV Yo TIg EMUEPOVG ovtdTNTES OV B Ywpobetnbodv otV
mhoteio, Onmg dtapaivoviot péca and Tov SIIA0YO TOV aVATTOCCOVY HETAED TOVG;
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3) Ilown &ivar ta KOWA GTOUKEID. OTIC TPOTIUNOELS TOV HOONTOV KOl OTIC OLTIOAOYNOELS TTOL
Stvouv Yo TIC EMA0YEC TOVG KOTA T S10UOPP®GT] TOL YDPOV;

2. MegOodoroyia

Mo ™ depehivnomn TV ToPATEvVE EPELINTIKMOV EPMOTNUATMOV TPOYUATOTOONKE Epevva SpAonG
(Cohen et al. 2011) o¢ 18 podntéc nhikiog 6-7 etdv, Tov Eortodoayv 6to 15° Anpotikd Tyodeio
Abnvov. H épsguva autn amotélece tunua puog peyodvtepng épevvag. Ilpwv cviieyodv ta
dgdopévo mov  ypnowomomobnkav, ot poOnTtéc eiyov MON TPOYUOTOTOUCEL £VO GUVOAO
dpactnploTTOV Tov oyetTilovtay pe ™ HeAETn TG mAoTelog TNG YETOVIAS TOvG, dNAOdY TNV
mhatela Asapevng. XUVER®MSG, G TPONYOVUEVO OTAOLN, TTOVL avOAVONKOV o GAAEC epyacieg
(Taravn 2015, Papageorgiou et al. 2016), ot pobNTéc LopaoTNKOV TIG 10EEC TOVG GYETIKA LE TNV
mAotela, peAétnoov v otopio TG mAotelag AgEaUEVAG Kol TNV OTEIKOVICOV GE 1GTOPIKN
YPOUU TOV YPOVOL, EMGKEPTNKAY TNV TAATELD, TPAYHOTOTOMoay oy vidia e&epedvnong g,
TPOocdOPLeaY T BETIKE Kot To apvnTIkd oNUEio TS KO TPOTEWVAY VO, TPOTOTOGOVY TOV Y MDPO,
MOOTE VO AVTOTOKPIVETOL TEPLGGATEPO OTIC avayKeS Tovg. [Iptv mpoywprcovv 6tV avarioon,
KOTAGKELOGOV OLOOIKE £vav EVVOL0A0YIKO YGpTn 6ToV omoio onpeimcay Kot cuvédesav OAa To
otolyelo mov Bewpovoav omapaitnTo va vrdpyovv o po. Thoteio. To emdueva oTador TG
dpaoctnporag eivor eketva amd ta omoion avIANONKav ta dEdOUEVE TNG TOPOVCAS EPEVLVOC.
YVYKEKPIUEVO, PLETO TNV KATAGKELT TOV EVVOLOAOYIKOD YAPTN Ol LodnTéc:

1) Zopedvnoov 6T ovtoTnTEG oV HE®POVOAV ATAPAITNTO VO VITAPYOVY GTOV YDPO, UE Pdon
TOV EVVOLOAOYIKO YAPTN TOL €OV KOTOOKEVAGEL GTO TPONYOLUEVO OTAS0. X& avTd TO
mlaiclo, copeovnOnke 0Tt N véa mAateia Ba Enpeme va dabétel: mTandkn yapd, 600 yNmeEd
(T0d0GPaAiPOL Kol PUTAGKET), Lo KAPETEPLO, TOVOAETES, Eva SvTpBavi, Y®po pe {oa, Ydpo
LLE VTOAOYIOTEG, OEVTPAL KOl £VOL TOYKAKL.

2) 211 GLVEXELD ONODPYNCOV LOKETN TOV AVAYAVPOV TNG TAATEING AVTNG UE TAAGTEAIV.

3) Télog, péoa omd d1dAoyo mov avémtvéov peTa&d TOvg, €EEPPAGOV TIC OTOWYEIS TOVG KOt
artoAdynoav TG emA0YEG Toug KaBmMG TOmofETOVGAV TOVG EMUEPOVS YMDPOLG TOV ELYOV
TPOTEIVEL AV GTN LOKETO TNG TAATELNG, |LE GUVTOVIGHO OO TOVG EPEVLNTEG.

Qg epyareio cLALOYNG TV dedopévav emiéxOnke n nEBodog g PrvteookoOTNoNg Kot 1 Ay
QPOTOYPUPLOV. ZVYKEKPUEVA, OAOKANPOG 0 S1AAOYOG OV avERTLEAY Ol PLOONTEG TPOKEUEVOL VOl
TomofeTGOVY TAV® OTN HOKETO TNG TAATEING TIS EMUEPOVS OovTOTNTEG PrvtreockomnOnke pe
QOTOYPOPIKY UNYaVY], EVO TopdAAnAa ANednkov eotoypapieg mov Bo umopovcay vo, eovovv
YPNOWES GTNV avAAvon mov akoilovdnce. o ™ cvupeToyn TV podntov eaceaiiomray ot
amopoitnteg Adsleg amd TOLG KNOEUOVEG TOLG. MeTd TN OLAAOYY] TOV  JESOUEVODV,
TpaypatonomOnke akpiprg amopayvnroemvnon tov Pivteo. H didpkeln tov Pivieo mov telkd
avalvOnkav eivor 94,12 Aentd. Télog, M TOOTIKY] aVAALGT] T®V SEGOUEVOV TPOYHOTOTO|ONKE
ue ™ pébodo g Kpitikng Avaivong Aodyov (Critical Discourse Analysis) (Fairclough 1995,
Janks 1997). Movada avdAvong amotéAese 0 AOYOC TOV TOSIDV KOl Ol GNUAGIEG TOV TPOEKLY AV
amd avtdv, EVAO TO KPLITHPLOL TNG OVAALGONG MTOV Ol TPOTIUNGES KO Ol OLTIOAOYNOELS TMOV
notnTov.

3. Amotedéopota

To amoteléopoto ™G EPELVAG TPOEKLYAV HEGH OO TNV AvAALON TOV OOAOY®V KOl TOV
AMOYEMV TOV LOONTOV, KATE TNV KOTOCKELT TNG LAKETOS TNG TAATELOG TG YEITOVIAG TOVG. XTNV
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avéAvon mov akoAovBel mapovoidlovrtal, eniong, opiGUEVE TAPAOELYHOTO T TIG ATOYELS TOV
e€éppalav ot padntéc kabmg £0etav ta kprripla yopobEtnong Tewv empépovg ovrotntov. Ta
OVOLLOTO TOV TOUOLDV, Y100 AOYOLS AVOVUUTNG, £XOVV OVTIKOTACTUOEL [LE WYEVODOVVLLOL.

Ot pobntég yompobémoav v maudikny yopd otn pokéto g mloteiog, B€toviag g Pooikd
Kpunple. v VmopEN  YOUOTOS, VEPOV KOl YPAoWOoL 610 onueio Tomofétnone tng. XTig
OLTIOAOYNGELG TOVG OVEQEPAV dPACTNPLOTNTEG OV TOLG OPEGEL VAL KAVOLUV LE TO YOO Kol TO
vepo, OMmG TO Ty vidl pe to. KovPaddKia, To Taryviol LE TO vepd Kot TO KOAOUTL. Oedpnoav
ONUAVTIKO VO VIAPYEL YPOGIdL, MOTE v TovG e£0c@aMIETOL €va HOANKO VTOGTPOUO, Y0 TIG
nTOoelg Touc. 'Edmwoav yevikdtepa Eupaon oe {ntnuoto ac@AAENS KOTA TO oy vidl Tovg 6TV
TOOIKN Yapd, KOOMG OAQ Ta OOl £YOVV TNV EUTMELPIN UIKPOATUYNUAT®V GTOVS YDPOVS TOL
O VIS0V TOVG,.

Nuworag: Aéw va umet €dd (n Toudkn xapd), yio va £xet Kot xopo va toilovve.

AAEEavOpog (éyovtag vmodei&etl éva onueio pe ol mpdowo): Ta va méptouve paiakd Kot vo

Hmopovv va Toilovv pe 1o vepo.
Oocov agopd v TomobéTnon tov ynrédwv, apykd ot pabntég MAwoay TV TPOTIUNGY| TOLG va
tomofetnBodv ta. yNmeda to €va dimho oto GAXO. Xn okéyrn TOLg KLplipynoe £viova o
mpofAnpatiopdg yio Tig pumdieg mov Oa rav mbavo va méetovy og akatdAinia onueio. Etot,
TpofAnpaticTkay GYeTIKd e TIg umddeg mov Ba pmopovoay vo mEcovy ond 10 £va YHTESO GTO
dAro, kdtt mov Bo mpokaAovoe mBavoTATO TCOK®OUOVS PETA) TV Toudldv. AkOun, Oev
emBoupovoay 1 UIGAO TOVG VO EVOYAEL L€ OTOLOVONTOTE TPOTO TOLG EVIAKEG TNG TANTELNG, Y10
Tapadelypa vo mEPTEL PEGU OTO Kapeveio Omov Ba kaBovior ot tedevtaiot. [evikd, vmpée
évtovog mpoPAnuoticpds yio to {Rtnua g npepiog Kot tng novyiog oty mAatein, Koabmg To
odld dev MBehav va vdpyel mOBavOTNTA Vo EVOYANO0LV 01 VIOAOUTOL EMGKENTEG GO TO
ayvior tovg. Ot Adoelg mov €dwoov oto (NTNUOTO OVTA \TOV aEEVOC To YATESD VO
tomofetnBov pokpld amd T0 KaEeVEIO Kot apeTépov va TonobetnBel kamolov gldovg mepippaén
N okem oto YNmedd, mov Ba cuykpatel TIC UTAAES. LTOVS TPOPANUATIGHOVG, TIG OLTIOAOYNGELS
KOl TIG TPOTWNOCEL TOV pontdv elvar speavig n enidpaom and v kadnuepviy toug Lon kot
and dvohpeoteg epmelpieg mwov glyav (noet mhavotata ot 0101 kot NOEAAV Vo ToPVYOLV.

AléEavopog: Eyd de Aéw vo pumovv dimho dimAha yoti pwopel vo, metoytel Kapd pmdAo 6to dAlo to
YNTESO Ko PETE va. Aéve «toD eivorl 1 LTaAo, pLog, To0 eivol 1 LTOAOL LLOG TN XA OLLE;»

Ayyehoc: Av akovve Opms pacapieg (ot evitikeg) Oa kdvovv Topotipnom.

AléEavdpog: Kat pumopet pe ™ pacapio mov va, kdvouve va Toug didEovve amd tn Aeopevn.

Anpitpng: Mmopet vo KAMTGGOVVE 01 TOS0CPUPIOTEG TNV UTdA e dOVOUT Kot vo ordost éva Tlapu

GTO KAPEVEID KOl VL YTUTNOEL £VOV EVIIALKO.

TINopyoc: Kvpio, opog propei va pumet 1 pndia péca 6to eoyntd tov dAlov, 1 LG GTO TOTO TOL

GAAOV KO VO GTIAGEL TO TOTHPL.
Y10ov 016A0y0 Yoo TNV TOTMOBETNGN TOL KAPEVEIOL KO TNG TOLOAETOC TAVEO OTN UOKETO TNG
mhoteiog, ot podntéc apykd e&éppacav v emBopia ot dHo avtoi ydpot vo tomobetnBovv pali.
YuvEdecav TO KOQPEVEID HE TOVG EVAMKEC, YEYOVOS TOL TOLG OONYNGE GOTNV AmOPOCY VO
tomofetoovy TO Kopeveio kot TNV TOLOAETO pokpld omd Tto ynmedo. [lapdia oavtd,
TpoPAnuaticTNKAV Yoo TNV EYKOPT 1KOVOTOINGT T®V KOV TOVS PLOAOYIKAOV OVOYK®OV, 0OV 1M
tovaréta elye TomofetnOel SimAa 6TO KOPEVEID KO LOKPLEL OO T YATEDD KO TNV TOLOIKN YOPAL,
OMANOT TOVG YDPOLS TOL TTALLYVIOLOV TOVG,.
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AréEavopog: (Na Barovpe TO KAPEVEID KOL TNV TOVAAETO LOKPLY OTO TO YNTEDQ) Y10 VO EIVOL TOAAN
amOOTAGT O TIC PACAPIEG TOV YNTEGOV KOL VO UMV QTAVEL 1] LITGAN TOGO HOKPLA.

Aéomowa: Not kvpia, opog av éva mouddkt Béher tovaréta Kot sivar emetyov dpo eivor €30 to
Kapevelo kot ekel ot TovaAéteg (oTig dVo dkpeg ™G Thateiog, o peydin andotoomn peta&d tovg) Ba
tpéet étot ypryopa, Ba katovpnBel mhve tov!

Ympyov 000 S10POPETIKEG amOYES OGOV APOPd TNV TOTOBETNON NAEKTPOVIKMDY VTOAOYIGTMV
Ko puog yrydvtiog 00ovng oty miateio: No tomofembovv péca oto Kageveio 1 €£m amd oTod.
Kot otig 600 mepmtmaoelg dnpovpyndnke Evrovog mpoPANUATIGHOG CYETIKA LLE TNV EVOYANCT TOV
VTOAOWT®V EMOKENTMOV NG TAOTEIOG amd T Qacapio Tov Bo TPoKaAOVGOV TO, OO UE TN
APNON TOV MAEKTPOVIKOV oVTOV HEC®V. AkOUN, Ol HobNnTég TPOPANUOTIOTNKOV Yo TOVG
KtvoOvoug mov Bo pmopovcay vo TPOKVYOLV amd TNV VTOPEN TOV KOA®OIV Kol amd TO
NAEKTPIKO PEVUA, YEYOVOG TTOV POVEPMVEL KO TAAL TNV EUOOCT] TTOL dIVOVV GTNV OCPAAELL TOVG
KOl GUVOEETOL [E TIC 00MYieg oV £€Y0oLV amd TOVG YOVEIC Tovg. ' va emADGoVY TO TOPATAV®D
wpofAnuata, ot padntéc mpotevay vo tomobetnOel €va €100¢ TPOGTATELTIKOD TEPPANUOTOC
YOp® omd To KAADI0, VO TOGO Ol VTOAOYIGTEG OGO Kat 1 Yiydvtia 000vn va erho&evnBolv og
o Egxwpiotn B6A0 pe Nyoudvmon, dimho 6To KopeVEo.

Ayyehoc: No to Barovpe (voroylotég kat yrydvtia 086vn) ce évav 00lo. No axovyetol 6motog

0élel péoa, OU®S Vo, UMV akovyeTotl and EEm.

Apnc: No Balovpe o KOA®SL0 0wd KATM Y10, VoL EIVOL TO, TOLOLR OGQUAT.

O yopog v o {oa 0dnyNnoe otov TpoPfAnuoTicpd mepl dikowpdtov tov (dov, glevbeplog
oALG Kol acQOAElG TV emiokentov. Etol, 060nke peydho pépoc g miateiog yio T
dnuovpyia TEPLEPAyIEVNG £KTAONS PLAOEEVIOG TOVC.

Apnc: Mropei va vanpyav KAt 6KUALL adEGTOTO. TTOV VO S0YKMVOLV KoL VoL UV €iav ouT TV LAcKo
(Tpo@ovaC evvoel TO PILOTPO) 3D Kot Vo OYKOGOVV Evov AvOpmTo.

Niwkdrag: Mrmopei va T° 0pfoovuve adECTOTO KOl VO TEPTOTAVE... YO, VO UV TA YOOV £TGL VO TO

TVIYOLVE... VO, TOVAVE KL OAOL AVTA.

Anpitpng: Mrmopei va kGvovpe Evav xdpo yio. ta (oo Kot v To agrvovpe eEledbepa og ekeivov Tov

XDOPO...
Kotd ™ ov{nmon v 10 mov Ba torobetnBodv 1o cUTANPOUATIKA GTOLXEIR TOV YDPOV, Ot
ADOPOL LE VEPO dEV OUTIOAOYNONKOV ETOPKAOS LLE EMYEPNUATO. XTOV SIAOYO Y10 TNV TOmoBETNON
TOL GWVTPPAVIOL TAVE® GTN HOKETA, £ivol 1O10TEPA EVTLIMGIOKO TO YEYOVOS OTL oYedOV OAM TOL
ondld emédelav Katevbeioy To KEVIPO NG TAATELOG, YPTCIULOTOLDVTOS MG PAGIKY| OLTIOAIYNOT| TO
oToLyElo TNG OLOPPLAC.

Ayyehoc: Nopilm 6tt kodvtepa ot péon...Eneidn ivar koadvtepa otn péon.

Xapovia: Eivor mo wpaio.

Téhog, 6TOV d1IA0Y0 TV HabNTAOV Yo T0 o0 Bo TomofetnBobv Ta dEVIpa Kol TO TOYKAKL GTNV
mAotela, To oTOlKElD TOV KLPLAPYNOOV GTN GKEYT TOVS NTOV 1| OLOPPLE TOL TOTiov, 1 évtovn
TaPoLGio. TG EUONG oTNV TAATEID Kol Ol dLVATOTNTEG YOAAPWOONG TOV EMOKENTOV UEGH OTN
oVon. 'Etot, o1 pobntég tomobiétmoay to dEvipa Kol TO TOYKOKL LE TETOOV TPOTO, MOTE VO
GLVOLAGOLV Ta Pacikd cTotKEl TG PVONG, TO TPAGIVO Kot TO VEPO, YO VO ONLOVPYHGOVY GTNV
mhatela TV aicBnon evog OPopEOL PLGIKOV TOTioV, HEGO GTO 0010 0 EMGKENTNG B umopovce
va Bpet oxid, 0poctd kot dpopen Béa.

Anpntpng: Av Balovpe ta d€vipo €00 Kt €0 mpacwverd (deiyvel yopw omd to cwvipiavt) Oa

£yovv kot ok ko Bo fAETOVY Kot To cvTpiavt.
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4, Yopnepaopato

Oocov apopd 10 TPAOTO EPELVNTIKO EPMTNUA, OV UTOPoLV o1 pobntég mlkiog 6-7 €tV va
OYEOACOVY GE HOKETO VOV YDPO TOV TOVG APOoPd, N Tapovca £pguva KatédelEe g avtd eivot
dvvaTdV, [LE GLVIOVIGUO TNG TPOCTADENS TOV UWIKPOV TOdMV om0 TOVS EVIAAIKEG, TOV OTNV
TPOKEWEVT TEPIMTTOON NTOV Ol EPELYNTEG. MEGa amd TNV OVOAVOT] TOV OTOTEAECUAT®OV TNG
£€PEVVOC KOTEGTN GOPEG OTL O LOONTEC EXOVV TPOTIUNCELS GYETIKA LE TN SLOUOPPMOT) TOV YDPOL
™G mMAOTEIOG, UTOPOUV VO EKOPACOVLV TIG OmOYELS TOVG, Vo ovamtvéovv SldAoyo, va
GUUTEPAVOLV, VO OTOPOAGICOVV KOl VO GYEOAGOVV L0 TPOCOUOIMOT TOV YMPOL GE HOKETO.
Qot660, N Nkl TOV HOONTOV GE CLUVAPTNON HE TIG TEPLOPICUEVES EUTEPIES KOL TO VIO
eUTAOLTIOUO AeEIMOY1O TOVG, €lval GTOTYEID TOV AVOOEIKVDOVVY TIC SUCKOMESG OTI LETATPOT TWV
«Béh» Tovg oE dounuévn emyelpnuotoroyic. O poOAOg ToL gUyYLYOTN otV OAN dladIKAGiN
KPIvETOl KATOALTIKOG KO OVOyKaiog Yo TNV EKTOLOELON TOV LOONTOV GTNV ETLYEPNLATOAOYIO
GYETIKA LE TOV YDPO.

Ta gpgLYNTIKA EPOTALATA TOV AVOPEPOVTOL GTIG EMAOYES TOV LOONTAOV KOl 6TO KOWE oTotyEln
TOV OITIOAOYNCEMV KOl TOV TPOTIUNGEWV 1oL e&éppacav umopodv va amavinodv padli.
EmBepardvoviag ™ oyetkn Piproypoaeioa (Fardvn 2014, Campbell 2013, Francis 1988,
Papageorgiou et al. 2016, Spencer & Wright 2014, White & Stoecklin 1998), ot nabntéc édmocav
wwitepn onpacio oty VIAPEN PLGIKOV GTOYEI®V OIS Eival TO YDA, TO VEPO Kol TO YPUGTdL,
kabmg emiong kor oe (NTUOTO ACGQEAAELNG GTOLG YDPOVLS TOL TOLYVIOWOD TOVG. AKOuUN,
evolaQEPOMKaY Yoo TNV aoONTIKY TOL YDPOVL, ATOOEIKVVOOVTAS TS EXOVV GTOYT Yol OLTHV.
Axoun, oe apketd onueio. Tov dtaAdyov mov avéntuéav ot padntég yopw amd T HOKETO TNG
mhoteiog, eAavnke OTL akOun kot To moudld toco pikpng nikiog epgaviCovv vynad Paduod
evovvaiodnong, kabmg eivar og Béon va avtiineBoldv T avaykes OAmV TV opadmv mov Ho
emokéntovtol TV mAoteio (MAKuiopévol, evilkeg, modd), t1g céfovror kot BElovv va Tig
wavoromoovv. To otorgeio avtd emiPefordveror and ™ oyetikny PiPproypagic (Gamez &
Watson n.d.). Téhog, @aivetar Tmg ta pikpd moudid, emPePoidvovtog kol wait ™ Piloypagio
(Taravn 2014, Campbell 2013, Parsons, 2011), vioOovv otevi oxéon pe ta {da Kot ta ayamody
wwitepa, aeod ot panTéc g Tapovoag Epevvas NBshav otmodnToTE vo vTdpyovv {da otV
mhateia ko vo eEacpaiicovy g ekeiva o€ Oa facavifovion e omotovonmote Tpomo.

Xe o0TO TO omnueio, KpiveTol GKOTLO VO TOPOVGLUGTOVV OPIGUEVES TTPOTAGELS, TOV TPOKVTTOLV
péca amd v moapovoa Epevva. H €peuvd pag COUTANPOVEL £PEVVEG TOL YDOPOL TOV £YOLV
mpaypotonomBel oe peyoAdTEPA TOOLA KO OITOJEIKVVEL OTL OKOUN KOl TOdLd pKpg NAKiog
O100£TOVV IKAVOTNTEG GYEOAGLOD TOV YMPOL, O1 OTTOLEG Elval CNUOVTIKO VO KOAAEpYNOoDV péca
Ao oVAAOYEG OPACTNPLOTNTES GTO GYOAELD. ZaP®G N UIKPN NAKio Tov pobntdv, o xpovog mov
QTOTEITOL GUVOALKA Y10 TNV OAOKANP®GT 0VAAOY®V project Kot 0 Hikpog optfudg tov detypotod,
®G GLVETAKOAOVOO TV TOP®V TNG EPELVAG, AMOTEAOVV onueia mov dev Ponbodv ot yevikevon
TOV CUUTEPOUCUATOV. XPElAleTanl TEPUITEP® JEPELYNOT, TPOKEIUEVOL VO EETAGTOVV TO, £10M
TOV ETLYEPNUATOV TOL YPTNCLOTOOVY Ol HoBNTEC, VO TPOGOIOPIGTEL TO VOO TTOV OTodiOETOL
oV mhoteio amd T Toudld TG TOANG Kot amd T TOudld TOL YWPLov, ALY Kot Vo avamtuyOet
avéroyn pebodoroyia mov Ba evioyvel kot Ba vrootpilel ™V avdmTuén emyePNUATOY Yo
Béuata mov oyetiCovior pe tOov oYEOAGUO TOL Ydpov amd pkpn nAkio. To abpoirotikd
pakpompofecpo 0pEAN Yia Tovg pantéc Ba eivar moAAd, Kabdg Ba dtapopewbovv o dpiuot
Kol ovppetoywol moAiteg ot omoiot Oa €yovv omoktNoel amd kP MAkio deE10TNTEG
EMYEPNUATOAOYING, OVATTLUENG OlAOYOV Kot Gefacpod ot yvoun tov dAlov. Akdun, Ha
StpopemBodv dtopo mov Ba glvar o BEom Vo KATOVOOUV TOV POAO TOV SLOUPOPETIKAOV YDPWOV
610 0oTIKO TEPPaArov, va yvopilovv TOG oyeddleTon £vog y®POS, Vo avoAiapPdvovy v
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vV OV £YOVV MG TOAITEG KO VO GVATTUGOOVV TIC OVOYKOIEG GTACELS Y10 GUUUETOYN OE
duadkacieg oyedoopov.

[Tapdpoteg dpacTnplOTNTEG UTOPOVV Vo EVTayHoVV aKkoOUn Kol 6To [LofUaTo TOV VITEPYOLY 1O
GTO OVOALTIKO TPOYPOLL TOV ANpoTikod XyoAeiov, m.y. otn Merétn [lepifdiiovtog, 6mov og
OPKETEC EVOTNTEG YIVETOL VOUPOPA GTOV KOVTIVO YMDPO TOL Taidtov. ['evikd, o Tpdmog Kol 1 Lopen
pe Vv omoio. pumwopovv va evtayBoldv T€To10v €100VG SPACTNPLOTNTEG GTO GYOMKO TPOYPOLLLLAL,
gtvon évag topéag mov ypnlel mepetaipm depeblvnong.

Kéto and to mhaicto mov meptypdyape, pavnke Twg To 1010 T0 oY0AEl0 TPEMEL VoL TPO®ONGEL TNV
10€00 TNG CLUUETOYNG, LECH OO TNV EQUPUOYT GE OVTO dNUOKPOTIK®V dtodikactdv. H cuoppetoym
TOV TV 0TOV oXeSIGUO UTopel Vo EEKIVIGEL amd TOLG YDPOLG TOL GYOAEiov, KOOMG Ot
nafntég pumopovv kot Ba mpémel va Exovv Adyo oe (nTApaTo OT®G 1| MGONTIKY NG OYOAIKNG
aifovoag, n d1dtaén tov Bpaviov Tovg N 1 SIUUOPP®GCT] TOL TPOAVAIOL.

Awopaivetor emiong 1 ovAyKn Ol ETOYYEAUATIEC GTOV TOUEN TOV GYEOOGHOV VO EMUOPP®OOHV
KOTAAANAQ Kol Vo eviuep®BoDV GYETIKA e TN GUUUETOYN TOV TAOIDOV 6TO GYXESIOGUO TOV
YOP®V 6TOVG 0moiovg Lovv kat peyadlmvouy (dmpdrtio, onitt, T, oyolelo, avorytol ydpot KTA.).
Téhog, n molteia elvar avaykn va aAldEel otdon, va Beocpobetnoet kot va eVTdooel oty Tpasn
TPOYPAULOTO TTOV O EVIGYDOLV TN GUUUETOXN TMOV TOOMV GTO GYEOGUO YDPWOV TOL TO.
aPOpovV.
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AIMNOWEIZ NMOAITQN A THN
MEPIBAAAONTIKH AZTIKH BIQZIMOTHTA

Evayyelog Kariag, I'ewpyroc Maiavopaxns, EAévny Tookipioov
II'TN, IMavemommuo Avtikng Makedoviag

Iepiinyn

H mopodoa epyoacio £yel 0KOTO TNV KOTAypa®n Kol avAALGT TOV ondWewV TOATOV TS Prlodpvag
OYETIKA pe TNV TEPPAALOVTIKY] aoTIKN Ploctudtnta TG mOANG Tovg, Kabmg kot v tpobupia tovg vo
avaidfouv dpdon yw v Bertioon e Znv épevva coppeteiyav 145 moiiteg, nlkiag 18-75 etmdv ko
Y0 T GLAAOYN TV SEBOUEVMVY YPNCILOTOMONKE EPOTNUATOAOYIO HE 24 KAEIGTOV KOt 2 aVOLKTOV TOTOL
EPMTNOELS, 01 0moieg apopovoay £E1 deikteg mepifarioviikng Prooipudmrag (dnh. amoppippato, EVEPYELd,
poéAvveon, vepo, €dapog, Promowkidotnta). Ta amoteléopata deiyvouv G Yo TOVG TOAITEG, OAOL Ol
mepParlovtikol deikteg eivor VYNANG onuociag, Evd Tavtdypovae epeoviloviol Kot apkeTd tpdbvuol va
gumhakovv yio TN Peitioon Tov JEIKTOV avTdV, OYl OU®G HE TOON &VTOGN GLYKPLITIKA UE TNV
ONUOVTIKOTITO TOV TPOGESMOAY GTOVG OVTIGTOLYOVG OEIKTEG.

Abstract

This study aims to record and analyze the views of Florina’s citizens on the environmental urban
sustainability of their city, and their willingness to be engaged in actions for its amelioration. Participants
were 145citizens, aged 18-75 years old, who filled in a questionnaire of 24 open and 2 closed-type
guestions, related to six distinct environmental sustainability indicators (i.e., waste, energy, pollution,
water, soil, biodiversity). Findings show that Florina citizens consider the environmental indicators as
extremely important. They also seem to be quite willing to get involved into relevant amelioration actions.
However, the importance given to the indicators is higher than their respective willingness to act.

1. Ewayoym

2opeova pe v (Aékka 2012), n onpacic TV aoTIKOV KEVIPOV HTaV omd TAvTo LEYAAN, KOODS
€KEL GLYKEVTPAOVETOL KOl OPAGTNPLOMOLEITOL TO PEYOADTEPO HEPOG TOL TANOLGHOV. Emopévac,
gtvat Aoy1KO va vIapyel EvOAPEPOV Yol TNV a&loAdynom TV avOpOTIVEOV dpacTNPLOTHTOV GTIG
TOAEIC KOL TNV OlOXEIPION TOVG TMPOKEWEVOL VO TEPLOPIGTOLY TO TPOPANUOTA TOL OVTEG
onuovpyovv. H perlémn kot o mpocsdlopiopdc tov mpofANpaTog Lmopet va mparypotomoin et pe m
ypnon Tov mEPPUALOVTIKOV dekT®V Proodmntag. Ot 10101 gpevvnTég AmMOUOVMOGAY TOLG
ePPaALOVTIKOVG delKTEG Ko SNUodpyncay EXTE LITOKATNYOPIES, COLPOVA LE TNV SLAGTACT TOV
TP PAAALOVTOC IOV EMOOKOVY Vo LEAETHGOVV KABE popd (VAKA, evépyeta, pomot, vepd, 86pufo,
axtvoPoiia, toud vAkd. ypron yng). I va yiver kotavont) n évvola g mepPaAlOVTIKNG
Brooyomrag katd tov Goodland (1995) Ba mpémet va yivel avapopd 6To Tt TPETEL VO KOTACTEL
Buoowo. T'a tov 1010 gpevvny Ta emineda ™G TEPPAALOVTIKNG PLOGILOTNTOS CLUVIGTAVTIOL GE
tpio. (Goodland 1995): Tnv adbvaun mepiParrovtikny rwcudtnra. Amotedel 10 Tapadoolokd N
HEAAOV TO MEXPL ONUEPO HOVIEAO OVATTLEN OTOL Ol TOPOL TOL YPNGUYLOTOOVVINL OO TNV
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avOpomotnTa 0ev avtikabioTovTol OMUIOVPYDOVTAG £TGL avicoppomio. o1 eUoT. Tnv 1oyVp1
nepParroviikn Procotnta. To cvykekpipévo €idog mepiparioviikng Piwoipudtrag Oempel 0Tt
TO TOCOGTO TOV TOP®V TOV YPNCILOTOOVVTOL amd TV avOpdmiv) dpactnprotnta o wpémel
ALTONATMG Vo avTikabioTaton Tpokelpévou va dtatnpnOei pio oxetikn woppomio. Tnv mapdioyo
oyvp TEPPAAAOVTIKY PLOoUOTNTO. XTNV 0Vcio TO EXITESO ALTO TAPAUEVEL AVEPIKTO, 0LPOD OL
OpoL oL £yl ot dabeon Tov To avBpmIvo €100 Ba Tapapévouy avekpetdAievtol. H Aoyikn
avtn £xet elooybel amd OVTOMIOTEG OKOAOYOVS OV BepPovv OTL TO avOp®OTIVO €100¢ Hmopel va
ouvInPNOel LOVO aId AVOVEDOIUEG TTNYEG EVEPYELNG.

O deikteg amotehovV TV apepia Yio va dnpovpyndel 1o TAAIGI0 e EMOIOKOUEVOVG GTOYOVGS
Ko pe PETPaL dtoryelpiong Hog Teployns, AAUPAVOVTOS TAVTO LITOWYT T WONITEP YVOPICUOTO TG
tonmofeciog. Xvykekpiuéva ot deikteg Oa mpémer va eivar: Amhol. O apBudc tov deiktomv Oa
TPEMEL VoL EIVOIL TEPLOPIGUEVOC Katl 1 LEHOSOG VITOAOYIGHOV O1dPavVT) KOl KOTovonTh. Zekabopot.
Avtd onuatodotel 0t Ba mpémer va TPocdlopilovy GYETIKOVG OPOLG HE TNV £vvold NG
Brwopdmrag (Aékka 2012).

Yxomog g mapovcag Epevvag givarl va peretnBel 1 onpoavtikdmmra Pacikdv TePPAALOVIIKGOV
ToapayOVTOV Yo TV motdtnto (N TV Katoikov g PAopivag, aArd kot 1 tpobupio tov idiwv
TOAMT®V v, TPOPOVV G GLYKEKPLUEVES dpAoelS Yo va BeATidcovy v motdtnta {ong tovg. ITwo
GUYKEKPLULEVD, 01 EPEVVNTIKEG EPMTNGELS TNG TAPOVCAG EPEVVOAC NTAV Ol EENG:

1) TI6co onuavtikovg Bempovv ot moliteg, yioo v motdtto {®ng otov tOmo 0mov {ovv Tovg
Oelkteg mov aeopovv TIG PacikoTepes TEPIPAALOVTIIKEG TTTLYXEG TNG KAOMUEPIVOTNTOC TOLG
(amoppippata, 0€pac, vepo, evépyeta, £60(p0C, PLOTOKIAOTNTA);

2) Ild6co mpdbvuol givar o1 moAiteg MOTE Vo dPACOVY pPE OKOTO TG dwtnpnon g PéAtioTng
TOLOTNTOG KO TN U1 S1aTtéposn TG OLOANG AEITOLPYING TV OEIKTMV AVTMV;

3) Iowot givar ot gopeic Tov o1 moAiteg Bewpodv Tmwg umopovv va Pondncovy oty PeAdtioon g
noldTNTog (NG ™G TOANG ™G PAdpvoc;

4) Tlotot givon ot TpOMOL e TOVG 0TOI0VE Umopel N ekmaidevon vo fondncet Tpog g Peltioon ™G
moldTNTog (NG o€ oxéon e Tovg TEPPAALOVTIKOVS 0TS OEiKTEG;

2. MegBodoroyia

1.1. O1 ovpuctéyovreg atny Epevva

Ymv épevva cvppetetyav 145 moAiteg, nlikiag 18-76 etdv, and v mOAN ¢ PAdpivag kot amd
TIG YOP® TEPLOYES, Ol OTOI0L TPOEPYOVTAY OO TOIKIAIL EMAYYEAUATOV KOl LOPPOTIKOV EMTESOVL.
Oocov apopd v nAkia TV TOMT®OV TOL delyuatoc, n pkpdTepn Tun Nrav 18 (etdv) evd m
neyolvtepn 76 (etdv). H nAikiokn opdda pe tn peyoldtepn cvyvotnto nTav ooty petasy 18-25
ETOV VM oKoAovBel | nAkiaxn opdda petacy 30-50. And ta 145 dtopo mov cvppetelyov oty
épevva ta 85 dtopa NTav yovaikeg eved ta voroura 60 frav avtpes. Ocov agopd To endyyeipa
TOV GULUUETEXOVIOV Ol TEPIGGOTEPOL MNTOV EKTOALOEVTIKOL, OTNV GLVEXEWL 0KOAOVOOLGAV Ot
eoutntég, émerta ot Anpoctot YmoAAniotr Ko apéomg petd ot Idiwtikol YmaAAniotr Axdun
vInpYoV Kol dAla emayyéipato 6mwg @lodloyot, ‘Eumopot, Apyaiordyot, I'ewidyor, EAg0Oepor
enayyeipatiec, Iltmvotpogor, Avtionuapyor, Kabnyntég, Buotéyvec, ZepPrrdopor, Torpoi,
Doppaxomoroi, Hiextporodyor kot [TupocsPéoteg. Téhog, dev mapédemav Kot ot cuvtaSlovyot, ot
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dvepyol OAAG Kol Ol YOVOUKEG OV OGYOAOVVIOV HE TO OKIOKA. AVAQEPOUEVOL TOPA OTNV
EKTOUOEVOT) TOV OTOUW®V TOV CLUUETELYAV GTNV EPELVO O TEPIGGOTEPOL NTAV aOPOLTOl AVvKeiov,
apéomg PeTd axkolovbovoav ot ardottotl Tov [avemiomuiov, Enetta VNPV Kol 0TdOPOLITOL UE
Metamtuylokd kot Adaktopikd TitAo omovdmv. BéPata dev mapéienyav va vdpyovV ATopo 6To
delypo mov NTav amdéeottor povo tov I'vpvaciov. Ocov apopd TOP TOV TOTO SOUOVIS TWV
aTOP®OV TO HEYOAVTEPO Ogiypo TV otdpmv dépeve oty mOAN (DAdpva), GTNV CLVEXEL
epapykd akolovdel 1 KOUOTOAN AROVTOL0) Kol HEPIKA GTOUO KOTOIKOVOOV GE YMPLL TOV
Afq