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NepiAnyn

AvTO T0 apBpo Olepevvd Tig MPOTIHIOELG TOV IAOOV TPIOV NAKIAKOY OPAd®V OXETIKA HE T XP1)0n
000 1oopop@ikav denagmv amtikov (tangible) kat ypagukod (graphical) tomov, mov emTpemovy oV
MIPOYPAPHATIONO evog poprot tomov Lego Mindstorms. Ztnv épevva ovppeteiyav ovbvolkda 60
pabntég/-tpleg oe tperg nhikiaxég opddeg (5-6, 7-8 kat 11-12 etwv). Me katd\nha SlapopPwpevo
EPOTNHATONOYIO Kal Iapatnprjoelg Stepeovifnkav: a) 1 MmPooéAkvorn tov pabnteov amod ta 6vo
OCLOTHPATA OTNV APXIKI] PAOT) TOV SpactnplotiTay, B) 1 evxapiotnon amnod tm xPron T®V CLOTHATOV,
(Y) n evkoAia xpriong Tovg, Kat d) 1 mPOTIPNOI) TOLG yid Halyvidt atopko 1) pe gidovg. Ta otoyeia mov
IIAPOLOLAJOVTAL COVEIOPEPOLY OV KATAVONOL T®V MAEOVEKTIAT®OV IOV PIopel va epgavifoov ta
AITIKA OOOTHPATA O€ OX€0T HE avTIoTOd YPAQPIKA Kat vrootnpifovv v dmoyn Ot -eldKd yid Tig
HKPOTEPEG NAIKIEG- Ol AITTIKEG DIEMAPEG HITOPODV VA AITOTEAECODY €VA ELXAPLOTO KAt eDXPNOTO epyaleio
yia an\ég SpaotnPloOTTEG IIPOYPARPATIONOD.

AEEeIG KAEIOIA: Amnmikég Slemagég Xprjotr), AmmkOg IPOYPARHATIONOG, EKIALSELTIKI) POUIOTIKY,
Exnaidevon

Eicaywyn

Ot amrtikég dertagég (Tangible User Interfaces 1) TUIs) eival Siemagég pe Tig omoieg ot
Xprjoteg propovv  va aMnAemdpdoovv pe TOV  YNPLAKO KOOHO  XPIOUHOMOOVTAG
xabnuepwva aviikeipeva. Ta cvompata mov vnootpifoviat amnd amtikég OlEnageg Exoovv
avamtoxfel pe okomd  va xpnowpomnoufovv amod apydplovg XProteg Kat madid
owagopetikov nAwwwv (Orit & Eva, 2009). Ewdwda yia madiad ot amtikég Otemagpeg
adlomolovvIal oe oLVEPYATIKA HePPAANOVIA OIOL Ol XPIOTEG OIKODOPOLV TI) YV®OI)
naiovtag (Price et al., 2003). Ev tobto1g eivat Atyootég ot €pevveg mOL £XOLV HeAeTHOeL
ovoTuatTika Kat oe Pabog v emidpaon TETOW®V CLOTUATOV KATA T XPI)O1 TOLG AIIo
rradwa (Falcao & Price, 2009; Price & Rogers, 2004). Axopa 0e AtyOtepeg eivat ot €pevveg oo
€XOLV OlePEDVI|OEL TA MAEOVEKTIHATA 1] HELOVEKTIHIATA TETOIOV OLOTNUATOV OLYKPIVOVTAG
Ta pe avtiotoa ypagikda ocvotpata Serragrig (Graphical User Interface 1) GUIs) (Xie et al.,
2008).

H vyevikr] epeovntikr) pag mpoomdbeia eotialet axpifog oTtov IPoodloplopd TtV
IAEOVEKTNPATOV/ HEOVEKTHATOV MOD IIPOKDLIITOLY AIIO TI) XPNON AITIKOV SlEnagov oe
oxéon pe aviiotolyeg YpPAQWKOL TOIOVL, OTAV  XPIOOIOODVIAL Of  EL0AYWDYIKEG
OpaCTNPLOTTEG IIPOYPAPHPATIONOD KAl 08 COVAPTIOL He TV NAKIA TOV IatdloV-Xp1HoToV.
INa tovg epeovnTikodg oOKomovg pag €xoope avamtoéel 1o ovotpa PROTEAS
(PROgramming TangiblE Activity System) to omoio nmpoo@épet ) SovatotnTa oe apyaplong
xpnoteg xat nadid va e§otketmbovv pe arm\ég mpoypappatiotkég dopég mov xkabopifoov
oopmepupopd evog popnot Lego Mindstroms, yeipifopevot eite pua amukiy) Oemagr (pe
Hop@r| oLVOeOPEV®DY KOPB®MV) EITE TNV LIOOPOPPLKI) T1)G YPAPLKI) 0TIV 000VI) TOL DIIOAOYLOTH).
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«TexvoAoyieg tng MAnpowopiag & Emkowvwviag otnv Ekmaideuon», Navemotipo Osooaliag, BoAog, 28-30 ZentepBpiou 2012
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e auto 1o apBpo mapovolafovie MEPAPATIKA OTOLXEld OXETIKA pe T Olepedvon) TPLOV
onpavtkev ornobécemv: a) ot amtikég Olerma@ég eivatr QUAKOTEPeG MPOG TO XPHOoTn pHe
AIIOTEAECPA VA IPOOPEPOLY MEPLOOOTEPT) evXapiotor) (Xie et al., 2008), B) n Stadpaon) pe Tig
AITIKEG Slema@eég eival eDKONOTEPN yid Ta HAOW KAl A0TO Exel @G OLVENELA Tr) Pelworn Too
NAKIAKOL oplov cvppetoxr)g oe oxeTikeg dpaotnprotteg (Marshall, 2007), y) ot amtikég
Olermageg péoa amd T QUOKI] aAAnAemidpaon elvar KATAMNAOTEPEG YA OLVEPYATIKEG
dpaotprotnteg (Xie et al., 2008; Marshall, 2007). H ocoA\oy1] ToV HEPAPATIKOV OTOLXEIDV
agopd tpelg NAKLaxeg opadeg pabntmv: 5-6, 7-8 kat 11-12 ypovav.

ANTIKEG SIEMAPEG OTOV TPOYPAHHATICHO

Me 1OV 0pO «amTiKr)» dlenagry avapepopaote oe Stermagr) mov oovovdadet: (a) eva QLoKoO
avtkeipevo (my. xOPot, tpipata puzzle) xat (B) éva yneuaxd amotéheopa, OnA. pia
AVAIIapdoTact Of YNHPLAKO EIMITED0 TOV EVEPYEIDV ITOD KAVEL O XPIOTNG HE TA QLOKA
avukeipeva. H epyaoia tev Fritmaier et al (avagépetat oto Frei et al. 2000) fjtav 1 mpao
oo to 1995 mapovoiaoce ) xprion kabnpepvov avtikelpéveov oe alAnlemidpaon pe Tov
Ynoeaxo xoopo. Baowopévor oe avtd ot Ishii xan Ulmer (1997) etonyayav v évvola tov
AITIK®V OLEIAPAV TIOL AIIOTEAECAV AIIO TOTE €vd eAKDOTIKO medio épevvag. Tn dexaetia mov
akolovOnoe ot amtikeg Olenagég adtonou)Onkav oe diagopeg epappoyég (McNerney, 2004;
Kelleher & Pausch, 2005; Sapounidis & Demetriadis, 2009). H mAetoyneia aviov tov
OLOTNPATOV OXeOLACTNKE Y APXAPLODG XPLOTEG KAl EPAPHOOTIKE Ot Media OI®G 1] HOVOIKI)
(Schiettecatte & Vanderdonckt, 2008), ta padnupatka (Schweikardt & Gross, 2006), n
expdOnon dvvapikev evvolwv (Zuckerman & Resnick, 2003), ta Logistics (Schneider et al.,
2011) k. Am.

M ammo 11§ epappoyég mov mpooeAkdel Wdiaitepo evilagépov elvat 1 epappoyr tov
AnTK®V dlenagav oty ekpadnon mpoypappatiotikey evvolav (Orit & Eva, 2009; Wyeth &
Purchase, 2002; Smith, 2009; Horn et al., 2009). Ta meptoodtepa amod avtd Ta OLOTHHATA
oxedlaomKay yia Dadld Kat elYav OKOIIO VA ODVOLCOLV TI§ £VVOLEG TOD IPOYPARIATIOHOD
pe to Qooko koopo. H mpwtn mpoomdbeta mpog avtr) v katevbovorn) éytve ano myv Radia
Perlman e ) dnprovpyia too Tortis - Slot Machine to omoio ftav 1 npot Atk yAoooa
npoypappartiopod (McNerney, 2004). H enopevn) npoomniadeia éyve tn) dexaetia too 1990 kat
katéAne ot onpovpyia tov AlgoBlocks (Suzuki & Kato, 1993). Ta AlgoBlocks fjtav pua
ovAloyr| amod KOPOVG EVIONEG TOLG OIIOLODG O XPI|OTHG CLVEDEE IIPOKELIEVOD VA SNILOVPYT|OEL
éva mpoypappa To omoto teAdikd kabopile 1 Stadpopr evog voPpoyiov otnv obovn Tov
vrnoAoyiotr). H epgavion avtod tov ovotrjpatog édmoe mpaypatiki) odnon oto xopo Kat
odnynoe oty dnpovpyia dMev ovotpdtov omneg to Tangible Programming Brick
(McNerney, 2004), Electronic Blocks (Wyeth & Purchase, 2002) , GameBlocks (Smith, 2007)
xat Quetzal-Tern (Horn et al.,, 2011). Eivat xapaktnptlotikd 0Tt ot meplocoTepeg aIIo avTég Tig
IIpooTIdbeleg AIIOOKOIIOBOAV OTNV EKPADNOIn €0aYDYIKOV IPOYPAPPATIOTIK®OV EVVOLOV
X0Pig Op®g Ta ovotpata tehikd va adtonowmBovv ocvotnpatikda. H povn e€atpeorn) eivat to
obompua Quetzal - Tern 1o omoio xprnowpomou)Onke oe OYOAKr TASH IpoOKepévoL va
Slamotebet To Katd mooco Ta nadid avtlapBavovtal IPoyPAPHATIOTIKEG EVVOLeg KAl KATA
1600 PIIOPOVLY VA UIAAKOVV Oe OPAOTNPLOTITEG XDPIG APLECT] COPPETOXT] EVIALK®V.

IMapa Ttig Owagopeg oxedlaotikég mpooeyyloelg Tta LIODETIKA TAEOVEKTHATA TG
adlonoinong t®V antikov Olenapav dev empPefaiwbnkav amd avtiotolyeg epHePIKeg
peléteg (Marshall, 2007; Xu, 2007; O'Malley & Fraser, 2005). H xvpia attia yia v éNewyn
TETOLQV PEAETOV €LVAL TO KOOTOG KAl 1) HOADIAOKOTITA T®V CLOTNHATAV IOV TA MEPLOPLOE OF
epeovnTika epyaotrpta (Horn & Jacob, 2006). Oxt povo 0tov arrtiko Ipoypappatiopo alAda
YEVIKA OTOV TOPEd T®V AITIKGOV OlEnd@®V 1 épeova Mmoo e0Tidlet ota mbavd yvooTikd Kat
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KOW®MVIKA TIAEOVEKTHPATA TNG XPHOoNG TETOImV epydleiov etvatl diaitepa Imeploplopévn
(Antle, 2007; Xie et al., 2008). Znpavtikd O¢pata mov 6ev éxoov dtepevvnOetl emapkmg etvat ot
oLVOrKeg KAT® aIod TIG OMOlEg Ol AITIKEG OLEMAPEg HUIOPOLV VA eival Mo armodOTIKEG O
olapopa media epappoyng (IPoypappaTiopos, pabnpartikd, aotpovopia k.Am.) (Marshall,
2007) xaBog xat 1) emidpact) IOV AITIK®V OENAPOV O COOTIIATA IOV IPOo®OoLV TG £VVOoleg
TOL TIPOYPAPPATIONOL O ATOHA KAl KOW®Vikég ouddeg mov Oev oxetifovial pe Tov
npoypappatiopo (Kelleher & Pausch, 2005).

To oUotnua PROTEAS

To ovompa PROTEAS avamtoyfnke yta Tt ouykprukr) agtoloynon g emdpaong moo
HImopel va &xel OTOV IPOYPAPHATIONO I XPIOL] AITIKIG OlEma@ng o€ OXeon He Vv
COHOPQIKI] YPAQIKI| Otemagr). Amoteleital amo 600 AmNTIKEG YADOOES MPOYPAPHATIOROD
(T_Butterfly xat T_ ProRob) (Sapounidis & Demetriadis, 2011) xat pia ypagikr Tto
V_ProRob. T'ia 1o oxomo tng napovorng épeovag xprotponou)dnkav to T_ ProRob xat to
V_ProRob ta omoia meptypd@ovtdat ev GOVIOpid Mapakdte.

T_ ProRob

To vnoovotpa T_ ProRob amoteleitat amod 28 xoPfoug eviodav xat 16 pikpotepovg KoBoog
napapetpav. Ot xprioteg avtod Tov OLOTNHATOG pIopovy va dwatdfoov Tovg KbBPOLG -
eviolég kat va mpoypappaticoov éva Lego Mindstroms poumot va exteléoet v
alnAoovyia TV evIoA@V mmov €xet oxnpatiotet amod tovg kopoug. Eva evieiktiko mpoypappa
@atvetat oy Ewova 1.

Ewova 1. Eva evéeiktiko npoypappa pe 1o T_ProRob

e auTo TO IPOYPANHA To pouroT Oa exteAéoet Tpelg popeg TV alAnlovyia: 2 frjpata mpog
TA eUNIPOG, OTAON, IAPAY®YT f)X00. MeTd 10 Iépag g poovtivag enavainyng to popnot 0a
KAvel €éAeyx0 e ToV atodnt)pa gaoTog KAt av DIAPYEL g Oa Kavetl aANo eva Prjpa mpog ta
EPIIPOG.

Ot evépyeleg IPOYPAPPATIONOD TOL POPIIOT IOV PIIOPEL Va KAVel 0 Xprjotyg oxetifovTat

He Tov éAeyyo aofnmipe@Vv KAt Kvnipev, oneg: "avaype 1o ¢ag', "BydAe fyo", "kave éva

Pripa epmpog - miow", "otpipe deCia - apiotepd”. To ovompa emmAéov Stabétet eviolég
enavAalnyng Kat eAéyxov vIIootnPifovTag TavTOXPOVA o MOADIIAOKODS COVOLAOPIODG OIING

pohaopeéveg emavalnypels. Evag edikog xdPog, otov omoio o Xprotng upmopet va
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VIIOONKeDOEL KAl 0T CLVEXELA VA EMAVAYPIOOIOU]0EL TOV K®OIKA TOD, COUIANPAOVEL TO
oOVOAO T®V evioA®v. To oovolo tev napapétpov Tov T_ProRob eivat pkpotepot xdfot ot
omnoiot mpooappolovtal otig eviodég aldafovtag toog v Aettovpyia. I'a mapadeiypa n
eVTOAI) Kivnong evog Pripatog eprpog, pe v mpoodrkn g MapapéTpon Tpia HETATPENETAL
og KIv|01) TPV PHpdrev mpog myv idwa katevbovor). [a v Kataokevr) To0 CLOTIATOS
€xoov yprowpomnowndet dvo pkpoeAeykTeg pe LYPNAEG emoooetg, o 18F2620 xat o 18F4550 g
Microchip. O xprjomg oovdéet mave oe éva Kooti-Pdon TG eVIONEG, MPOKEPEVOL va
oxnHaticet To IPOYPAPHA. XTI OLVEXEW HE TO HMATNHA TOL KOLPIOD EKTEAEOIG, IIOV
Bpioketat oto xovti-fdorn, apyifel 1 emxowoVid pe Ta KOOTIA - eVIOAEG pE OKOMO Vd
arooTaAobY Ol eVIOAEG ENEYXOD KAt avAyv®Oong Tov Ipoypdppatog. H enopevn epyaocia moo
avaiapPavet To Kooti-pdon eival va emKOVOVIoel HEo® aovppatg obvdeong Bluetooth (1)
Bopag RS232) pe évav omoloyiotr) o omoiog xataypdget oe pia Pdorn dedopévev petalop
AM®V Kl OTATIOTIKA OTOLXeld OXETIKA [ TO IPOYPAPLA IOV £XEL ONIIOVDPYIIOEL O XPLOTG.
Meta v xataypagr) o omoAoyiotrg otéAvel péowm Bluetooth to mpoypappa oto poupmot
IIPOKEPEVOD VA EKTEANEOTEL.

V_ProRob

O oxeduaopog too V_ProRob Paociomxe otig dovatdtnreg kat otig Olattepotteg 100
T_ProRob npokeipévoo va amoteAéoet éva adlomoto ypagiko opoiopa tov. To vmoodotmpa
aoTo &xet Tig 101eg EVTIONEG — IAPANETPOVG pe avTEG oL Ipoo@epet To T_ProRob.
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Ewova 2. Eva eveiktiko npoypappa pe 1o V_ProRob

Ot xpr)0Teg POKELPEVOD VA ONptovpyr|oovy éva mpoypappda obpoov Tig dtabéotpeg evioAég
KL IIAPARPETPOVG KA TIG TOIMOBeTOdY 0T Oelpd IPOKEIEVOD vda @Tiadovv v alnovyia
v evtodov. H apeidpopn emxowvevia tov vmoovotipartog pe 1o NXT popmot yiverat
péom ovvdeong Bluetooth. H dmapln apgidpopng emxovoviag Tod DIOCLOTHHATOG [E TO
POHIIOT E€MITPENEL OTO LIOCLOTHHA VA AAANAemOpd pe Tovg XpProteg ep@avifoviag
BonOnTikég evOeielg MAV® OTA £1KOVIOLA TOV EVIOA®V KAl T®V MAPAPETPOV (0mG ovpPaivet
Kt pe 1o arrtiko ovotnpa). Télog to ovotnpa ovvdéetat pe pia Bdaorn dedopévav oty omoia
Kataypd@ovtdal otolela tov mpoypdppatog mov éxet @riadet o yprjotg. Eva evoeiktiko
npoypappa @atverat oy Ewova 2 .
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Epsguvntiko mAaiocio

JULUETEXOVTEG

H npwtn épevva pe xpron tov ovotjpatog PROTEAS eotiace oto va adioloynoet: (a) m)
pwotta g kabe Sermagrig, (B) v evkolia xprong g xat (y) TV IPOTIHNOn MOv
Oelyvoov ta madid-yprioteg yia maiyvidt pe v kdbe Siemagr. Xty épevva avtr
ooppetetyav pabnteg tpiov NAKiakev opddav: (a) Opada-1: 18 pabntég nAikiag 5-6 etov (7
kopitowa kat 11 ayopua), (B) Opada-2: 26 pabnrég nhikiag 7-8 etov (11 kopitowa xat 15
ayopia), (y) Opada-3: 16 pabntég nhikiag 11-12 etwv (7 xopitowa xat 9 ayopia). Ta nadia
opyavebnkav pe Toxaio Tpomo oe Svadeg. OAa ta naidid ooppeteiyav ededovikd kat eiyav
napaxkolovbroet Kamoo padnpa DAnNpPoPopIKIg 0To GXOAEIO TOVG.

Aadikaoia

H Swadwaoia dujpkece 1 opa xat 15 Aemtd mepimoo yia kabe Svdada. Ta mada
evnpepobnkav ot mpoxettat va npoypappatiooov éva NXT Lego Mindstorms popmot kat
yla aotd To okomo eiyav otr 6iabeon Tovg 60O SLAPOPETIKA CLOTIPATA. XTI COVEXELD TA
nadld epotfnkav pe moio amod ta dvo cvotjpata Ba ffehav va npoypapparicoov To
POUIOT KAt I AIIAVINOT KATAYPUPNKE CAIIO TOV £peLVIT| O e101kn) poppa. O epeovn g Oth
OLVEXELT EPAPPOCOVTAG EVA KOO yla OAODG IPOYPAPPATIOTIKO oevdpto €detle ota madid
ToV TPOIIo oL dovAedovy Ta dvo ovotpata. H etoayoyikn avtr) dtadikaoia frav ovdétepn)
IPOKEWPEVOD VA HNV EMNPEAcel T ovvéxeld. Metd to TAOg NG IAapovoiacng TV
OLOTNPATAV O EPEDVITIG PAOTIOE TA MAOLA OO Ao Ta GO CLOTIUATA TOVS PAVOTAV IO
O1a0KeOAOTIKO KAl 1) AIIAVTNOT KATAYPAPIKE.

21t ovvéxela ota madid 600nkav 0o arm\ég MPOYPAPPATIOTIKEG AITOOTONEG TIG OITOieg
eKTéAecav pe 1o éva ovotpa Kat dvo, mapopotag SookoAiag armooTolég, Tig omoieg exTéNecay
pe to aMo. Ot piogg doadeg Sexiviioav pe 1o éva oooTpa KAt ot AAAeg [10eg pe To dAAo.
Metd to mépag g pAaong avtrig 0 ePELVITAG POTNOE Ta Hadld oo amnd Ta ddo cvoTpata
TOLG PALVOTAV TTO10 OLAOKEOAOTIKO KATAYPAPOVTAG KAt IIANL TNV ATV O1).

21 oovéxela 000nke ota nadd i dvvartotta va alnAemdpdacovv ehedBepa pe ta Gvo
OLOTHPATA EKTEAQVTAG ODO TIPOYPAPPATA HE TO AITIKO KAt OO pe To ypapiko ovotnpa. H
Swadwkaoia avtr fjtav eAedOepn) Kat Ta Tadid epydoTnKav Xopig va Tovg £xel 600el Koo
oevaplo amo tov epeovnty). Meta v oloxArjpworn kat avtg g dwadikaoiag 600nke
ATOPIKO EP@TUPATONOYIO Kal odnyleg yia T OOUIANP®ON Tov. Metd ) COUNANP®OT)
akoAovOnoe MPOOWITIKI] OLVEVTELS Oty onoia {nbnke amod ta nadid va attioAoyrjcooy
TG AIIAVTIOELG TOG,.

Metpnosig

Ot e€aptmpéveg petaPAntég mov petpndnkav nrav mevie Kat agopovoav: a) IlpooéAkvorn
(oo amod ta dvo cvoTpATA eival EAKDOTIKOTEPO Yid Ta AW He TV HIPAOT patld), P)
Awaoxédaon (oo amo ta dvo ovotpata Bedpoovy mep1oooTepo dtaokedaotko), y) Eokolia
xprjong (mmoto amod ta dvo cvotpara Be@povy evkoAOTEPO 0tM) Xprion), ) EmAoyr) (moto amno
ta dvo ovotrpata emAéyovy yida va naiovv povot tovg 1) pe ¢ilovg). I'a mv xataypagr)
TV dedopevav xpnowponowu)dnke éva eldkod TOIOL ePOTNHATONOYLO oL Paciotnke oto
Fun Toolkit (Read, 2008). 2Zt0 OULYKEKPEVO TOIO EPOTNPRATOANOYOL Ta Hmawdwa Oev
Xpetadetat va moov 1] va ypdyoov KATl, dAMd dam\d emAéyovv Kal KATaTaooovv Tig
IIPOTLIIOELG TOVG [ P01 E1KOVEG ITOL €XOVLV OTA XePld Tovg. Ot aravtr)oelg oe Kade epmTn o)
Kataypdgnxav pe 6vo tpomovg (Again and Again table xat Fun Sorter) mpoxkeypévoo va
aovdnBet 1 atomoTia TV Kataypapov.
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AnoteAéouara

Ta anoteNéopata epgpaviovtat otov ITivaka 1. Ta apBpntikd ototyeia eivat ta moooota
IIPOTipNO1G IOV OelyvoLv ot xprjoteg pabntég vmeép too evog 1 aAAoov ovotpatog (A: Amtiko
ovompa, I': Tpagiko cdompa). O otatiotikog €éAeyxog Paciotke 0To KPtrpto x2.

ITivaxkag 1. AnoteAéopata

5-6 (n=18) 7-8 (n=26) 11-12 (n=16)

A r Kpuripro A r Kpumipro A r Kprijpro
Ipocéiivon 67 33 n.s. 63 37 n.s. 50 50 ns.
Evyopiomonl 83.3 16.7 p<0.05 81.5 185 p <0.01 87.5 125 p <0.05
Evyapictnon2 66.7 333 n.s 77.8 22.2 p <0.05 87.5 125 p <0.05
Evyapictnon3 76.5 235 p <0.05 77.8 22.2 p <0.05 87.5 125 p <0.05
Evkohia 94.1 5.9 p <0.01 731 269 p <0.05 188 813 p <0.05
Xpiiong
TTouyvio pe 588 412 n.s 778 222 p <0.05 875 215 p <0.05
dikovg
TTouyvio 824 176 p <0.05 66.7 33.3 n.s 81.3 18.8 p <0.05
Moévog/-n

To eninedo oratiotiki)g onpavikottag tednke oto 0.05 oe xabe mepimtoor).

Zvlntnon
Ta Baowd ooprepdopatd Moo IPOKDIITOLY Ao ToV mivakda 1 éxoov &g eCrg:

(a) IIpooéAkoon: Ta madwd eKQPAlOLY Plav APXLKL] IPOTIPNOI) IIPOG TO AITIKO COCTHHA
(edwa otmv pikpotepn nAwia) al\a Oev eival otatiotkd onpavtikry. Adiet edo va
avagepbel OTL Aot 1 TAON elval wOXLPOTEPT] YA TA KOPITowd (IAPAPEVOVTAG OP®G NI
ONPAVTIKI]), OTOLXELO TO OIOI0 €lVAL COPPROVO e EPEDVEG IOV LIIOOTNPIJOLY OTL Ta dVO POAA
avtpetomfovy pe diagopeTikod Tpomo Tig dtagpopeg dtenagpég (Xie et al., 2008; Horn et al.,
2009). H éN\ewyn) OTatioTikiig SpAavTKOTTAG 08 AUTH TNV IAPAPETPO 100G va oPeileTdl 0To
péyebog tov Setypartog.

(B) Evxapiotnon: n mieloyneia tov nadiev eméyel ¢ IEPLOcOTEPO ELXAPLOTO TO
antiko ovotpa. H npotipnon avtr) dwatnpeital otatiotikd onpaviikn oe kabe mepimtoorn)
KATaypagrg mg Ipotipnong tev nadiov, dnA. kab' oAn 1) dwapkewa g alnAenidpaong
(extog amo TV mepimteon 2 g pikpotepng nAwkiakng opddag). Ta amoteléopatd pag
Bepolipie IOG eVioybOLY TNV Aoy OTL Ot AITIKEG Slemapég (Kat eldtkoTepa oto medio Tov
IIPOYPAPHIATIONOD) PIIOPOLY VA elval MEPIOOOTEPO EVXAPLOTEG KAl SIAOKEDAOTIKEG yid TIG
Hipég nhikieg (<12). H Swamiot®on aotr) evioybetal amd TO YEYovOog OTL I} CUYKEKPLHEVT)
IAPAPETPOG HeTPHONKe OLVONKA TPelg Popég Katd Tt Sidpkeld TV OpaoctnploT)tev
KATAAIYOVTAG TIG EPLOOOTEPES POPEG OF OTATIOTIKA ONHAVTIKT| IIPOTIPN O DIIEP TOL CAITTIKOD
OLOTHHATOG,.

(y) EvkoMia xpniong: 1 evkoAia xpriong petaBdAAetat katd adloonpeinto TpOmo otig
Owagopeg NAKilaxég opddeg: ot HKpOTepn NAKia eivat Oetikr) vIEp g ATk dlenagrg
(otattotika onpavtikiy oe eminedo <0.01), oty evdiapeon nhikia oovveyilet va etvat Oetikr|
DIIEP TNG AITIKNG Otema@r)g (AN OTATIOTIKA ONUAVTIKY) oe yapnAotepo emimedo <0.05), eva
TeAog otV PeyahdTepn] NAKIA AVTIOTPEPETAL LIEP THG YPAPIKIG Olena@rg (OTATioTIKA
onpavtiki) oe emirnedo <0.05). Oempovpe N®G 1) AVTIIOTPOPI) avtr) opeiletat oe peydho Padpo
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OTO yeyovog OTL Ta atdLd g peyaldtepng NAkiag etvat mAEoV eSOKEIOPEVA HE TIG YPAPIKEG
Olenagég TV OOYXPOV®V DIOAOYLOTMOV KAl OLOKEL®V Kivntg tnAepaviag. Eva akopn
evilagépov ototyeio mov mpoékvye amod tig dnAanoelg tov nadiov nhikiag 11-12 etov (edwa
TOV ayopl®v) elvat neg 1) amtiki) Oernagr) toog dnpovpyel mpoPArnpata evkoAiag xpriong
xafog amattel va paledbovy Kdt va TAKTOIolodY Tovg KOPovg petd amo xabe dpaotnpom)ta,
oe avtifBeon mpogavmg pe | ypagkn OStemagr). Avtileta, otig pikpotepeg nAikieg 1)
adlohoynon TG amrtikrg Slena@rg g €OKONOTEPNG OTr XPIOI LIIOOEIKVDEL OTL TETOLEG
Olemagég umopelt  va  etval  KATAAANAOTEPEG  yla  E0AY®YIKEG  OPACTNPLOTITEG
IPOYPANHIATIONOD, HEWWVOVTAG TO YVOOTIKO (POPTIO OTODG XPr|oTeg (OXETIKA HE TO I®G
O00VAeLEL TO OLOTNLA) KAl HIEDKOADVOVTAG TOLG Va emKevipmbovy oto 1810 To eKIIatdevTiko
avtikeipevo (Marshall, 2007).

(8) Hawyvidt Movog/-n 1] Me ®ikoog: ta dedopéva yid Td epOTIRATA avTd OelyVoLV MG
Ta Aol emAEYOLV TO AITTIKO OOOTNHA KAl 1] IPOTIPNON AUTL VAl OTATIOTIKA ONHAVTIKE
oT1g IEPLoooTePeg Mepurtaoelg. Adilet 100G va oyoAaotel OTL yua v pikpoTepn nAKia ot
IIPOTIPIOELS TV IAOIMV IEPITION 100KATAVEROVTAL OTNV EPMTNOL] «IIALyVidt pe pilovg» eva
€lval ONMAVTIKA DIEP TOL AIITIKOL OLOTPATOg otV epatnon «Ilayvidt povog/-n». To
otolyelo auto Oe@podpe mwg amotedel €voeln OTL 11 KOW®VIKY alnlemidpaon otig
HiKpOTEPEG NATKiEG OLEVKOADVETAL IIEPIOCOTEPO AIIO CAIITIKA COOTHHATAL.

Euxaplotieg

Evyapiotoope Beppd to Ielpapatiko oxoleio tov Apiototeheion Kat eldOKOTeEPA TG KLPieg
Ayyehikr) Mayépa, AOavaocia Nrtar, Mapiva Aayovprn xat tov kOplo Anprtplo
Kopkopidadn). Evyapiotodpe 1o 1drotikd Nnmayeyeto Ntapmo oto Aaykadd @scoalovikng
kat Wwaitepa v Oevddvipla xopla Zogia ZY1opEVoL yia TV @UAoSevia Tovg KAatd )
OLAIPKELT TOV IPOTOV OOKIPOV T®V o0OTNPRATOV pe nadid. Evyapiotodpe téAog tov kopto
Aptototéhn Kaakomovlo yia tov e§omhiopo mov pag di1ébeoe oto epyaotrpto E@appoyov
Mixpotmohoyiotov tov ATEI®.
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