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NepiAnyn

H mnapovoa epyaotprlaxyy ovvedpia éxet oxkomd v avdadeln g OwaokaAiag evvolmv
MOALINOKOTNTAG  (Kplowpn — ovpmeplpopd, Hn  OPOPAeYPOTNTA) HE  XPHON  OLYKEKPHEV®V
(eqappoopévav oty mpddn) POAN®V epyaciag Kat Xprjorn eeAnVIopévey IIPOCOHOIOOE®Y dIIo T
B1pA00NKn povtédev Tov moAvnpaktopkod mepiPallovrog mpooopowwoemv NetLogo. O oyxediaopog
mg S18aKTIKI|g IapépBaong Mov AIIOTENEOE APOPHT] Yid TV SOPYAVROOT| TIg EPYAOTIPLAKIG cvvedpiag
oxedraotnke yia Kat epappootnke oe padntég M'opvaociov (pe tov avaloyo meploplopd Tov pabnpatikon
POpHAAlopoD).

A£€eig kAed1d: NetLogo, moAvmokodtnta, Topvaoto

ZKOMOG Kal MAdiclo epyactnplakng cuvedpiag

Ta televtaia xpovia avadelkvoetat OAO KAl MEPIOOOTEPO 1) onpaocia g évradng tng
odaokaliag tov IToddmlokav Zootpdtov (Complex Systems) otrv Exnaidevor) (Jacobson
& Wilensky, 2006; Wilensky & Reisman, 2006; Wilkerson-Jerde & Wilensky, 2015). H aoxnon)
- padnorn - dwbaoxkalia oe Béparta moAvmhokotntag eivat pa Stadikaocia mov nmpomdet tov
OALOTIKO TPOIO OKEWIG KAl TI) OLOTNHIKI] AVTHETOION TOV KOOHOL KAl TOV QALVOHEVOV
tov. Ot pabnrég eSoketwvovTal e TG OXE0EIg TOV PALVOPEVOV Og dtagopa eminedda, T pn
npoPAeyipotta KA Ot IIPOEKTACELS TG IIPOOEYY0NG SEMMEPVOLY TA PLOKA OIKOOLDOTH AT
kat ta O¢pata mepipalloviog kat ayyioov - epappofovial oe nmowila O¢pata amo pa
I\N0opd TOV PLOIK®OV AANT KAl TOV KOWVOVIK®V EMOTIHMV.

ZIV €pYAoTPlaKl] oovedpia, He a@oppr] KAt Paclkd IAAIOW0 Pd COYKEKPIHEVT)
epappoyr) - dStdaxTikr) napépPaot) (oxedlaopog, avdamtodn eKIadedTIKOD DAIKOD, EQAPHOVT),
eoprjpata Kat oxedlalopeveg emektdoelg) mov oxedidotnke and péin tov Epyaotnpiov
Awdaxtiknig xat Emotmpoloyiag Pvowev Emompov & Exnaidevtikr)g Teyvoloyiag tov
IITAE/EKITIA xat egappootmke oto 20 Ilepapatikd Topvacio Abnvag Oa avarrtoyOet
npoPANpATopog yia v didackalia evvolev IoAvINoKO T Tag oto 'opvdaocto pe adlomoinorn)
o0 (Owpeav Owabéoypov Kat pe HeydAn KOWOTNTA XPNOT®V) IOADIIPAKTOPLKOD
nepiBdAlovtog rpocopotwoemv NetLogo.
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ZUVTOUN TEPLYPAPN £PYACTNPLAKAG CUVESPIag

And Tig évvoleg Trg OADIAOKOTITAG OTr) OuYKeKppévn ddaktiki napépfBaon eotialovpe
ot évvoleg g Kpiowpng katdotaong (Scheffer, 2009) xat g un  mpoPAéyiung
ovpmepupopds. Allomoteitat pra  eSeMnviopévn exdoxr)  too povtéhoo «Fire» g
BipAtobrikng povtédwv g NetLogo (Wilensky, 1997; 1999; Wilensky & Rand, 2015). Ztnv
apxkt] Oe@pnTiki] TOL POPPI), ®G POVTENO HOADIAOKIG CLPIEPLPOPAS, TO HOVIEAO eiye
dopunOet amo tov Per Bak (Bak, Chen & Tang, 1990). H 0An npooéyyton Kat o oxedtaopog v
POVTEA@V OTO TMOALIIPAKTOPKO TePlBdAAov g NetLogo evidooetar oto mAaioto Tov
constructionism, mavta pe ta Opla Kat Tig eldikég mpodrmobéoelg kabe emypépong ePpappoyIg
(oMomoinon povtélov kat Sdaktikr) mapépPaor).

210 Kopleg PEPOG TG EPYAOTNPLAKG ovvedpiag ot ovvdadedgot, akoAovBodv @OAAa
epyaotiag oxedwaopéva yia pabnrtég, ot Aoyikr) g kabodnyoovpevng diepedvnong (inquiry
based approach) (Bybee, 2006). ITapd \AnAa avalvetat o oxedlaopog 1oV OAN@V epyaotiag.
Emiong yivovtat avagopég oe evprjpata KAt OOUIEPUOPATA IO MAOTIKI] £PAPHOYI] THg
pebodoloyiag epappoyng kat TV @OA®V epyaoiag oe padntég 'opvaoiov.

Emiong, xabmg extipdtat Ot eivat onpavtiko ot padntég va épboov oe ema@n pe tov
myaio KooKa @V alyopifpev Moo LAOMOOLBY TA HOVTEAd IIOL XPIOUIOIIO0LVIAL, VA
KATAavorjoovy Tr) OO 01 Tovg KAt va IApERPooV O avTOV TPOIOIOIMVIAS Tl COPIEPLPOPU
TODL pOVTENOD, Yivetal OOVIONN ava@opd otig dovatotnteg enépfaong oTov Onyaio Ke@dKa
TOL POVTENOL KAt OT1) SlapoPP®OT) Tov user interface.

Kabag 1 ovykexpipévr 618aktiky) mapépBaon eVIAOOETal 08 €va YEVIKOTEPO OXedlaopo
O1daokaliag evvolm®v IOADIAOKOTTAG HEO® TV povielav g NetLogo, mapovotaletat pe
ooviopla Kai O YeviKOTePOG OXedlAOPOg aVTIOTOLX10NG IIPOCOHOIMOE®Y HE  EVVOLES
ITOADIAOKOTN TG,

Axolov0et oot orn, COPIIEPAOHATA KAt 1O€EG Y1a TIPOEKTAOELG.

H ovvedpia amevBoveral kopieg (x®pig OpP®S AIOKAEIOPODG) 0¢ EKIAOELTIKODG KAAODV
TTE04, TIE19/20, TIE70, KOWGVIK®V EmMOTEAV, epmiekopevoog oe IleptBallovrtik)
eKIIAideLOT), EPELVITEG K. AL

Zuvoyn ApactnplotATwyY

Apaotnpiotnta: Marti MoAuvnAokotnta; Mevikd xapaktnplotikd tng.

'OMNo kat eproootepa ovotpata anod tig dookeg, Tig Ieptpalovtikég, Tig Kowvavikeg, Tig
Owovopikés, Ti¢ I'ew-emotpeg k.a. eviacooviatr ota IToAdvmloka Zvotjpata (Complex
Systems). Ta vyevikd XAPAKTINPWOTIKA (KAGADTEPA TAPAPETPOL 1)  exdnAmoelg g
ITOALIAOKOTNTAG KAO®G DIIAPXEL YEVIKA SLOKOALA eVOG Katl PHOVO OPLOpoD 1] OLYKEKPIIEVOV
xapaktpotkev) etvat (Cilliers, 1998; Nicolis & Prigogine, 1989):

e  ESaptmon amo tov napatnpnt) (observation-dependence)
e Avto-opydvwor (self- organization)

e Avddvon (pop@av KAt IPoTOIImV) (emergence)

e 'Ynapdn Ppoxav avadpaong (feedback loops)

e Avtonoinor) (autopoiesis)

e  MetdPaon amo evotdbea oe aotdbeia kat avtiotpopa
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Apaotnpiotnta: arti NetLogo;

To meptpadlov mov xpnowpomou)dnke eivat éva meptBAANOV MPOYPARHPATIOHOD Kdt
napdMnha éva nepiBAANoV IIPOCOHOIOOEDY PUOK®Y KAl KOLVAVIK®V PAVOUEVOV IO
orootpilel TV DAOIIOINON HOAVIIPAKTIOPIK®Y OCLOTNPATOV (multi-agent environments).
ZmpiCetar omv yAoooa mpoypappatiopod NetLogo, tng owoyévewag tov Logo-like
YA®OO®V TIPOYPAPPATIONOd Kal elvat amodektd ®¢ KatdAnlo mepiBdAlov  yua
povtelomnoinon ovvletov @awopévev ta omoia efelicooviat oto xpovo. H ylwooa
npoypappatiopon kat 1 BiAodrjkn Movtédev oo Tr oovodedet, éxet avamtoydetl amod to
Center for Connected Learning and Computer-Based Modeling, moo dnptovpyr|nke to 1995
otoTufts University xat petagépOnke to 2000 oto Northwestern University.

Apaotnpiotnta: AIOakTIK MPOCEyyion

Ye olha ta meppallovia Owdaoxkaliag xat pdabnong mov ompiloviar oe Logo like
neptBallovta, 1 Oewpila pabnong mov amotelel To yevikOotepo mAdaiowo eivat o
KATAOKEDAOTIKOG enotkodopntopog (Constructionism) omov emxpartet 1 Aoy o padntrg
VA OKOOOpEL POVOG TOL TN YV®OI] KAl RAAOTA OOp®VIAG €va aviikeipevo / téxvnpa
(artifact) eite oe mpaypatiko eite oe vmoloylotiko meptparlov (Papert, 1991; 1993).

Ewdwotepa yia ta moAvmioka ovotnpata 1 Cindy Hmelo-Silver otnptypévr oe mpotepeg
dovletég tov Goel, Bewpel ot évag padntig pmopel va Gdaytel kat va xatavor|oel éva
IToAdm\oko Xvompa oe tpia emimeda: Aoprg - Zopmepupopds - Asttovpytag (Structure -
Behavior - Function / ®swpia SBF) (Hmelo-Silver, et al. 2000; Hmelo-Silver& Azevedo
2006).

levikotepa avapévetat ot 1 mpooéyyion Oa copBdiet oy evioxvon g OAOTIKOD
TPOIIOD OKEWIG, AVALP®VTAS AVAYDYLOTIKEG AOYIKEG KAl petaPaivovtag amo pia avtilnyn
TOL KOOHOD «TOBIIOD MPOAOYLAKOD PUNYAVIOPoL» Ot pia mo obvOetn avtidnyr). Exet emeyet
otV OLYKeKPEVH S0axTiky) mapépPaocn 1 €0TIAON OTA  YAPAKINPWOTIKA TG Hn
enavafipng Kat pn mpoPAéyipng oopmeplpopds Kabog pikpég aAAayég oto aitio propoovy
Va EM@EPOLV TePAOoTieg (1) TOAND PIKPEG avTiotolyd) Kat yevikd arnpoPAerteg alayég oto
apeoa oxetopevo anotéleopa (Cilliers, 1998; Jensen, 1998; Jargensen, 2009), xat otnv
avayvopton g «Kpiowyng Zoumepipopdg» 1) «Kplowng katdotaong».

Apaotnpiotnta: Marti oto Nvuvdoio;

Xxorog g ddaktikr|g mapépPaong eivat va Sepeovnfei 1) dovarouta va avriingboov ot
pabntég xamoteg Paocikég évvoleg TG MOALINOKOTNTAG, OH®G elval aoty g «Kplowng
KATdoTaong» Kt Trg «pr TpoPAEWIungG OLPIEPLPOPAG» pPEOA A0 OlEPEDVITIKOD TOIIOL
IIPOOEYY10T] KAl O IPAYHATIKEG OXOAKEG oLVOrKeG. Z10 MAaiolo avtod oxediaotnkav OAa ta
@OM\a epyaotag oo Ba kKAnboovv va xpnotpornoucooy -o¢ pabntég- ot coppETEYOVTEG OTNV
EPYAOTNPLAKT] ovvedpia.

Apaotnpiotnta: 2ta ixvn twv pabntwy - Avaosién 10ewv

ddon 1: apyikn armotdreon MPoBIAPXOoLO®V 10e®V/ATIOWe®Y TV Hadntov (ot @doetlg
avagepovtat ot Oopr) TOV POAN®Y ePYAOLC).

Apaotnpiotnta: 2ta ixvn twv pabntwyv - ESoikeiwon pe to nepiBaAiov
ddon 2: mpeT ena@r) pe To AOYIOPLKO, OlepedbVOL TG KATAVONONG TI)g AetTovpylag Tov
PoVTENOL aroTLIIMOT) TG PACIKI|G 10€ag TV pabntav yua v oxéon mokvotntag BAaotnong
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- TooooToL Kapévoo ddacovg. ITepthapPdavetl kot 1) oxediaon evog ypa@npatog (OVOLaoTIKI
avadnreitat i mpoPAeyn yia mv eSENEN evog atvopevo).

Apaotnpiotnta: 2ta ixvn twv gabntwy - Mpwta ixvn aBsBaidtntag

®don 3: Mjyn HETPII0E®V O PIKPEG KAl HEYAAEG TI1EG ITOKVOTITAG SACOKANDYIG

daon 4: Mjyn petprioemv oe OAO TO €DPOG TIP®V MOKVOTNTAG dacoKdlvyrng, dnpiovpyia
ypagxng napdotaong oe Excel, {nteitat évag mpwtog enavéleyxog g apykig mpoPAeyng
TV padntaev.

Apaotnpiotnta: Zta ixvn twv pabntwv - Mb6avn avayvwpion kpioyng
OUUMEPIPOPAG

®aon 5: Mjyn petprjoeov oe evOlapeceg THEG MOKVOTNTAG dAacoKAALYNG (OTtV Ieploxr)
EPPAVIONG KPLOING ODHUITEPIPOPAC) - MOAVI) aAVAyVOPL0T) KPLolpng COPIIEPLPOPAS

Apaotnpiotnta: Xta ixvn twv pabntwv - Mavn avayvwpion <«NEPIOXWV
TIHWV> KPICIUOTNTAG

®cdon 6: amotdnwon TG yvopng xabe pabnm), aviyvevon Sudkplong TPOV HEPLOXDOV
OLAPOPETIKIG OOHITEPLPOPAS TOD POVTEAOD Kat mbavr) avtidnyr) pn mpoBAeypotntag

Apaotnpiotnta: 2ta ixvn twv pabntwyv - Avabswpnon 10ewv

®doetg 7-9: Ot pabnrtég xalovviatr va Mpoorabioovy VA YeVIKEDOODV KAl EMUIAEOV
BAérIovTtag OoLYKEVTPMTIKA OAEG TIG PETPIOELS TOL THHPATOS (O ypdgnpa) tormobetodvtal pe
OTOXO VA EKHUALEDTEL EPPES AV OLAKPIVOLV: PACELS OTO QPALVOHEVO, KPION KATAOTAOI Kt

BN opoPAeyipotnta.

Apaotnpiotnta: Evprjpata ané pia epappoyn

And mv epappoyr) g OdaKTIKIg TapépPaocng Kat v IpeTr Slepedbvnor TOV e0PNHATOV
HPOKLITTOLY, KavomomTikda Oetika otoyeia (Xalkidng x.d., 2016). Apykd aviyvedtnke
OI®G NTAV AVApevopevo Neg «avbopunteg» ot padntég mepiypévoov pua (eo@ahpévn)
ypappikn e§aptnon T@vV 600 MAPAPETP®YV ITOL eSETACTNKAV EVR ApKeTol pabntég diatnpoovy
ya apketo Owaotnpa Ttig Aaviaopéveg mpoavtrjyels. Ev télet opwg ot pabntég oe
onpavtko Pabpd ovykpomoav KAt amokopwoav ooty aiobnon ywa ta Oépata
mmoAvIAOKOTNTag pe Ta omoia daoyoAnfnkav. Eivat edloyo va vmobéooope 0Tt 11 OAn
Oladikaoia TPoronoinoe 1} TOLAAXIOTOV AP0 KAVOIIOUTIKA iy vr] «ap@iBoiiag» oe oxéon
He T apykég avfoppnTeg menodroelg ToV padntov.

Emur\éov ot pabntég avtanoxkpifnkav otig anattroelg g Stadikaoiag, avayvoploav
Aettovpyla Kat emdei§av emdpkela OTo XEWPOpo g eappoyrs. EmpPefaindnke 1)
AELTOLPYIKOTNTA TNG Obvepydaoiag oe opddeg Kal @avike 1 opbotnta tng emoyng yia
ov(rjton péoa oty opada. H emheypévn pebBodoloyia dgnoe Ostikyy aiodnorn, omwg
SnA@oayv ot armokoptoav ot padntég ot dtadikaocia avatpopodotnong.

Evtomiotmkav 600KOAiEG 0TV KATAVONOT] KATOI@V ONHEIDV OTAd €POTHATONOYL, OTIV
avayveor) Kat eppnveia de0opévav aro ypapikég NapaoTacelg Mov 0a avTETOIIOTOOY [
TporIIoNo|oelg (YA@OOLKEG, OlEDKPIVIOELS K.A.) OTO EKITALOELTIKO DAKO Kat Tt pebodoAoyia
epappoyrs. Apa emPePaidveral IoG €xel VONHIA 1) EMEKTAON TNG €PELVAG OTNV NAKIAKI)
avty opada kat oe éktaorn (peyalotepo Oetypa pe emavaoyediaopévi) - PeAtiopévn
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peBodoloyia) xatr mapdAnAa oe dMeg évvoleg mov oxetiCovrar pe T Oepatiky g
ITOADITAOKOTI TAG.

Apaotnpiotnta: EnguBdosig otov kwdika

IMapovowaovtat ot Svvatotnteg mapepPaong oto meptPailov epyaoiag tov xproty, aAla
Kat otov mnyato k@dwka g epappoyng. H mpooéyyton éxet ) Aoyikr) g onoBonBodpevng
povtelomnoinong (scaffolding modelling) pe ) oeipraxr) mpooyylon «xprion - allayr -
onpovpyia» (use-modify-create).

Apaotnpiotnta: Mépa ano to 0doog - TUnvn MOVAIWY

IMapovoialetat ocoviopa pita dAAn StOaKTiKy) IapepBaot), oe mo obLVOETO HOVTENO «TIODAIOV
ITov OMPIlOLPYOLY OPIVI», 1) 0ToX00eoia, 1 IPWTI) EPAPHOYT] KAl TA IMPMTA EVPIUATA ATIO
aotv.

Apaotnpiotnta: Mépa ano ta Zunvn mouAiwv - AAAa evolapépovta [ovtéAa
amnoé tn cuAAoyn tn¢ NetLogo

ITapovoialovtal pe ovviopia Kat GAAA HOVTEAA ONIOG ALTA TOV «HEPPNYKI®V» TA HOVTEAd
«Bnpdaparog-Onpevtr» K.a.

Apaotnpiotnta: Mia npotaocn cuoxétiong HovtéAwv tn¢ NetLogo kat evvolwv
MoAUTAokOTNTAG

Exovtag ewova amod ta YAPAKINPLOTIKA KAMOw@V HovIEA@v amd Ttig BifAiobrikeg tng
NetLogo yivetat pia ovox£tion pOVIEA®V pe €vvoleg HMOADIAOKOTNTAG IIOL HIIOPOLY Va
018ayTovV, pe 0TOXO pta OLVONIKT| S1OAKTIKY) mapépBaon peyaldTepng KAPAKAG.

Apaotnpiotnta: Zulntnon

Me wmv OMNOKANP®ON TOL €PYAOTNPLAKOD THApATOg axolovbel Oialoyog pe TOLG
OLPETEYOVTEG, avapévovtag pe Tr oolntnon va avadvfody okéyelg KAt MPOTACELS yid
MIPOEKTAOELG KAt EVAAAAKTIKEG YPIOELG
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