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NepiAnyn

e avto to apbpo meplypd@oviie mePIANITIKA TG PACIKEG AetTovPYieg TOL MPOOPEPEL TO ALAOKTOAKO
IIPOCAPHOOTIKO eKAdeLTIKO ovotnpa vieppéo®v MATHEMA kat v atoAoynor) toog anod @ortntég
tov Tprjpatog [MAnpogopikrig kat TnAemxowvwviov tov EKITA. To TIEXY MATHEMA vnootnpiet tig
&€ MPOCAPHOOTIKEG Katl ev@uelg Texvikég: alAnlovyia pabnpdrio®v, MPOCAPHOOTIKI] MIAPOLOLAOT),
ool IPOCAPHOCTIKIG KAl HETA-TIPOCAPHOCTIKIG MAONYNONG, LIOOTPWEN AMNAEmOPAOTIKIG
emilvong mPoPAPATOg KAl IIPOOAPHOOTIKO OXNHATORO opddwmv ovvepyaotag. H Siapopeortkr)
a&tohoynon tov ITEZY MATHEMA katédeile 0Tt oxedov OAeg Ot AetTovPYieg TOL VAL APKETA XPIIOtES
KL EDXP1OTEG.

A€€elg KAEI81d: TTpOOAPHOOTIKA EKIAOELTIKA CLOTpata vIeppéonv, Kowvmvikog enoodopiopos,
ITpooappootikég xat Evgoeig texvixés.

Eicaywyn

Ta Ipooappootikda Exnadevtika Zootmpata Yreppéoov (ITEXY) propodv va BempnBodv
®G 1 amavon ota mpoPAjpard oL MNAPOLOLAfoLV TA HAPAOOOLAKA EKIALOEDTIKA
OLOTHATA LIEPPEO®V. ALTA TA MPOPANPATA OPEIAOVIAL OTO OTATIKO IEPLEXOHEVO, OTO
OOVOPOHO TOL AIOIIPOOAVATOAIOHOD KAl 0TIV IPOCeyYLor «evd péyedog tatptalet oe OAOLG».
Ta ITEXY owodopovv éva eSatopiKeDPEVO HOVTENO TOD EKIAIOEDOPEVOD KAl eQpAPRoOfovy
avto To POVTENO Yl TNV IPOCAPHOYI) TOL EKIALOEDTIKOD DAKOD KAl T®V OLVOELOP®V O
avtov. H npooappoyr] Paocifetal ota edKd XAPAKTPIOTIKA TOD EKIIAIOEDOHEVOD OIS,
YV@OTIKOG 0TOY0G, €Timedo yvwons, — mPOTePy yvwot], eVOIAQEPOVTa,  TIPOTIUNOELG, OTEPEOTONA,
YV@OTIKEG TpoTipnoelg Kat pabnowaxd oA, Ta omoia eivat amobnkevpéva oto povrédo Too
exmaidevopevoo  (Brusilovsky and Peylo, 2003). EmuAéov, ta IIEXZY avSavoov 1)
AELTOLPYIKOTNTA TOV NAPAOOOIAK®Y DIEPPEc®V ovvdvdalovtag v ehevBepn mhorynorn pe
mVv eSATOPIKELPEVT] HAPOLOIAON KAl PIopPoLV va viootnpiovv Olo to @dopa tev
povtélav expdbnong, amd o NARP®G eAeyyOHEVO AIO TO OLOTNHA PEXPL TO IALPGS
e\eyxopevo amo tov ekraidevopevo (Brusilovsky and Peylo, 2003).

Zta Awdwtoakda TTEXZY éxoov epappootel did@opeg IPOCAPHOOTIKEG KAl E€LPLELG
TEXVIKEG, V1A VA DAOMIOU)COLY TNV IPOOAPHOVT|, 0NwG: alnlovyia puabyudrev, mpooapuootixi
apovoiacy, vmooTHPISy  TPOOAPUOOTIKNS TAONYHons, alndemdpaotiki) emilvon mpoPfAuarog,
evpong avaloon TV Aboeov Tov pabyty, vmoothpiln emiloong mpofAnuarog Pacioupévy o€
apadelypata ka1 vrooTHPISH TPOCAPUOTTIKIG OOVEPYACIAS 1 TIPOOAPHOOTIKOS OYHUATIOUOS OUAOWY
kay/n PonOeia opoTip@V.

Ye aot) TV epyacia mapovotafovpe MEPIANITIKA TG €0QLELG KAl HPOCAPHOOTIKEG
texvikég too  TIEXY MATHEMA (Meta-Adaptation Technology Hypermedia for
ElectroMagnetism Approach) kat v altoAoynor) Toog.

To vmolouo avTrig G EPYAOIAG OPYAVAOVETAL OG €CH)G. ZTNV eVOTNTA 2 IEPLYPAPOLIE

X. Kapaytavvidng, M. MoAitng & H. KapacaBBidng (emy.), Mpaktika Epyaciwy 8% NMaveAAnviou Zuvedpiou e Alebvi) ZUPPETOXN
«TexvoAoyieg tng MAnpogopiag & Emkotvwviag otnv Ekmaideuon», Navemotipio Oecoaliag, BoAog, 28-30 ZentepBpiou 2012
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IEPIANITTIKA TIG IIPOCAPHOOTIKEG KAl €DPLELG TEXVIKEG IOV vITOOTNPIfel TO oLOTPA. XV
evotnta 3 meptypd@ovpe Tr) SIapopP®@TIKI] aSlOAGYN0I TOL CLOTIATOG KAt otV evotnta 4
KAVOLHE Pia IePIANYI) 1§ EPYAOLag PAg KAl AVAPEPORAOTE OTO HEAAOVTIKO 1A €PYO.

MpoocapHOOTIKEG Kal EUQPUEIG TEXVIKEG Tou MEXZY MATHEMA

>to TIEXY MATHEMA éxoov
oAoroOet ot e&ng
IIPOOAPHOOTIKEG KAl €DPLELG
TeXVikeS: arndovyia pabyudrov,
JIPOOAPUOTTIKT] sapovoiaot],
07100THPISH  TIPOOAPHOOTIKYS KAl
UETA-TIPOTAPHOOTIKYS TTAOHYHOYS,
omoothpily  aAnAembdpaotikig
emilvong  mpoPAnuarog  kai
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too IIEZY MATHEMA. Ze
aot) dlaxpivoope mv
EpyaleioOnxny xau 1ig meproyég IThonynong kar Ilepieyopévon. Ztnv epyalelobrkn omdpyet 1o
povtélo padntr, 1) dnpovpyia opddwv, 1 BorBeia, ot copPoAiopol T@V PLOK®V peyedov,
Ta QUOIKA peyédn Kat ot onpetdoets. O TPEXDY YVOOTIKOG 0TOX0G eivat o HAektpopayvytiouog.
H tpexovoa Paoikn) évvola elvat 1 kivior QopTIoHEVOD 0WUATIOND KADETA 08 OpOYEVEG HAayVITIKO
medio. Emiong, gatvovtat ot 6ovOeopot mpog To eKITAtOELTIKO DALKO (COKI0ELG).

Ixnpa 1. H dienagn) too xpnotn oro IIEXY MATHEMA

AAAnAouxia pabnudrwyv

Ot Pacikég £vvoleg TOL YVOOTIKOD OTOXOL IAPOLOLAovTal IPoodevTIKA, akoAovdapvTag pia
alMnAoovyia amo 1o eokolotepo oto dvokolotepo eminedo (Reigeluth & Stein, 1983). Zto
ITEZY MATHEMA 1 texviky alnhovyiag pabnpdatov yxprnowpomnoteitat oe covOvaopo pe
TV TEXVIKL] OYOALAOHOD OOVOEOH®V.

Mpoocapuootikn mapovciaon

Oewpovpe OTL ot mo KatdMnleg Owdaxtikég otpatnyikés (axolovbia OdaxTikmv
IIpooeyyloe@v) 1oL Taptdlovv pe 1o pabnolako otk kdbe eKmadevoOpevoy, ON®G avto
opiCetat amno tov Kolb (1984), eivat ot e€rj¢: Amoxdivov: (a) Epatroeig oe avaloyleg kat/1) oe
Buteooxormpéveg mpooopowwoets; (B) Ilapovoiaon @ewmpiag xat mapadetypdtov; (y)
Emiloon aokrjoemv; (8) Apaotpiotra emiloong mpoPAiparog  Agopoietikd: ()
IMapovoiaon Oewpiag kot mapadetypatev; (B) EmiAvon aoxnoewv; (y) Apacmpiotnta
emilvong mpoPAnpatog; (6) Epwtroelg oe avaloyieg kai/1fy oe  Pivreookormpéveg
npooopowoetg  Zoyrhivov:  (a) Emiloon aoxnoeov; ()  Apactprotjta  emioorng
npoPAnpatog; (y) Epotjoelg oe avaloyieg kat/r) oe Pivteookonnpéveg mpooopotmoets; ()
IMapovoiaon Bewpiag kat napadetypdrav; [pooapuoloucvo: (a) Apaotnpromta emiivong
npoPArpatog; (B) Epwtroeig oe avaloyieg kat/1) oe PrvteooKomnpéveg Mpocopotwoets;  (y)
IMapovoiaor) Bewpiag kat napadetypatav; (6) Emilvor aoxroewmv.

To ovompa npoteivel otov kdbe eknatdevOpevo TV KATAMnNAL S1OAKTIKY| OTPATYIKI),
onwmg yia mapddetypa oto Zxrjpa 1, omoo o exmnaidevopevog exet ZoyxAivov padnoiako ot
210 Zyfjpa 1 to ovompa epavifet oto pabntr) pa doxnorn mpog emilvor) Kat oto TEN0G g
oeAidag napovotdadel Tpia elKovidIa-oLVOEOHODG IIPOG Tig AAAeg O1OAKTIKEG TIPOOEYYIOELS.
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Yrnootnpién MNpoocapuootikig mAonynong

2V npooappootikr| mhorjynor to TTEXY MATHEMA Pornfdet Toog eKnatdenopevong Katd
TV TIAOIY1|O1) TOVG, IIPOOPEPOVTAG TLG ECG TEXVIKEG:
Apeon kabodnynoy: To ocdotpa mpoteivel OTOV eKIAIOEDOPEVO VA HENETIIOEL TV EMOHEVT)
Baoukr) évvola, OOPPAVA e TO YVMOTIKO OTOXO IOV et emAECel Kat To eminedo yvmong Tov
oV TPEXOLOa PAoiK) évvold.
Xyxohaouog ovvdéopuwmv: To ovotnpa xpopatifel Tovg opaATonS COVOEGHOVS TI)G MIEPLOXNS
IAOIYNONG P0G TG BAOIKEG EVVOleG, OOPPRDVA 1€ TO AV O EKIIAIOEDOPEVOG: d) elval £TOLHOG
va peletrioet pia Pacikr) vvola; P) Oev etvat £Tolpog va peletrioet pia Paoikny evvoa; B) €xet
1on peletroet pua Paoikrn) évvola Kat éxet adtoldoynOet emrtoxemg ota Teot atohoynong; 6)
éxet 10 pelemjoet ma Paoikr) eévvoira, alda dev éyet altodoynfei emrtoywg ota Teot
adloAoynong, kabaog kat coppava pe To Pabpod Gvoxoiag kabe Paowkr)g évvotag.
Amoxpoyy ovvbééopuwv: AnokpOPovial ot obvOeopol mpog Pacikég €vvoleg TIg omoieg o
EKTIIAOELONEVOG OeV elval ETOWOG VA PeEAETH|OeL, O10TL elval aapaitnTo va HeAETHOeL KATIOLEG
poanattovpeveg Baoctkég évvoteg.
Ta&wounon ovvdéopuwv: To ovotnpa Tadvopet 11 Pacikég Evvoleg, copP®va pe o Padpo
SvokoAiag Toug.

To obompa, emiong, xpnowonotet eva «Xopufovio» (PA. Zxrjpa 1) moo omevOopilet otov
EKIIAOEDONEVO T) ONPAOLA TOL YPOPATOG TOL EMAEYOPEVOD OLVOLOPOD KAl TOL IpoTeivel
Hta KaAOTepr) emAoyT) OtV IePUIT®OT] oL OeV el TIG IPOATIAITODEVES YVMOELS.

Ynootnpién Ueta-npocappootiknG nAonynong

Otav o exmadevopevog e1oéNbel yia mpmt Qopd OTO COOTNHA KAl COPIANP®OOEL CXETIKA
EPWTNPATOAOY, TO COOTHHA TOL MPOTeivel TV KATAMNAOTEPL) TeXVIKT] IANOI|Y1O1)G, amIO T1g
Téooeptg oo Otabétel, copP@Va pe Vv epmelpia Tov oto AladikToo Kat To emninedo yvaong
TOL OTOV TPEXOVTA YVMOTIKO 0T0X0. OTav 0 eKIaidenOevog eKIANPMOEL TIG ATIALTIOLLG Yl
peta-mpooappoyr] (emroxnpéveg afltoloynoelg oe teot alloloynong v Pacikeov evvolov),
TOTe TO OLOTUA IAPOLOLACEL TA MAELOVEKTNHATA KAl TA MEOVEKTNHATA KAabe TEXVIKIG
morjynong oe éva napdabopo. O eknatdevopevog péom avtobd propet va evipepmbel kat va
emAESeL pta orotadIIoTe AANN TEXVIKI| IIAOI YOG IOV Va TAlPLddet pe To IPo@il Tov.

Yrnootnpién aAAnAsmdpactikng emiAuong npoBAnuatog
H enilvon npoPAnpatog vmootnpifetal peoem dpaotmplotnrag emivong mpoPAnpatog n
omoia KdAvel xpnon TOV OOAKTKGOV IIPOOCEYYIOE®V TOL MEPAPATIONOD  [E0R
IIPOCOUOIDOERV, TOV dlePeLVI|Oe®YV, TG Kabodnyodpevng avakdALYg KAt g obvepyaoidas.
To yevikd mhaioo g Spacmplotnrag mephappaver &8 Prjpata, og e€ng: Prpa 1:
Evepyomnoinon g mpotepng yveong (Xpron oV TON®V Ao IPonyoLHEVA KEQPAAALD TOL
11ed100 eQAPPOYNG KAl TOV TOIGV AIIO TV TPEX0LOA PAOIKY) £vVold oD peAeTodV ot pabntég
L€ OKOIIO Va TOLG CLVOLACOLY, MOTE VA LIIOAOYIGOLY dAAOLG TOIIOVG); PHpa 2: Avayveplon
TOV IEPIOPICHOV TOV TIHOV TOV IMAPAPETPOV TGOV TOMOV IIOL LIOAOytoav oto Brpa 1
Siapeoov evog kabfodnyoduevov diardyov pe to ovotmpa. O xabodnyovpevog didhoyog xet wg
oxoro va Pondroet Tovg eKIAIdEDOPEVODG VA KATAVOI|OOLY TOLG TEPLOPLOPODS OTIG TLEG
TOV IAPAPETP®V TOV TOI®V IOV dHOAOYIoav. Avtog dle§dyeTtal oe TPelg PAoelg Mo elvat
Olepebdvnor), napovoiaon kai egriynorn; papa 3: Epappoyr) 1oV TOIOV oL DIOAOYLOAV Ol
exraidevopevot oto Brjpa 1 kat mpoPAeyn) too eidovg g kivnong; Prpa 4: Ietpapatiopog
HE TV IPOCOPOlMOI KAl ODYKPION TOV CIOTEAEOPAT®V TG HE TA AMOTEAEoPATA TOL
Bripatog 3; Prypa 5: Zovepyaoia oe opddeg pe OKOIO TV AVIAAAAYT) AIIOWERDV, EHIELPLDYV,
eopnpdatoy, K.a. ; Papa 6: EAeyyog tov amotedeopdtov Owapécov evog xafodnyoducvoo
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o1aldyov pe 1o ovotnpa. O oxkomog Tov kabodnyodpevov dtakdyov eivat va aviyvevoet Aadn),
mOaveg eopalpéveg avtnipelg 1 padnolakég SuoKoAieg TOV eKTIALOELOPEVOV, MOTE VA TODG
Bonrjoet va avactoxaotovy Kat va avabemprjoovy Tig arnoyelg Toug.

Mpooappootik6¢ oxnuUAatiouog oudowv cuvepyaoiag

To TTEZY MATHEMA onootnpiCet v oov-01kodounor g yvaohg TOV eKIAOeDOHEVOY
PEO® TNG TEXVIKI)G TOL IIPOCAPHOCTIKOD OXNPATIORoL opdadev ovvepyaoiag. Ia to okomno
avto, To oLOTPA dNILOLPYEL EVa KATAAOYO IIPOTEPALOTITAG [ TOLG MOAVODG DIIOYWPLODS
OLVEPYATESG YA KAIIOL0 OLYKEKPLHEVO pabntr), Aapfavovtag vrmoyn T OLYKEKPLHEVT) 1) TV
agnpnpévn didotaoct) Tov Pabnolakod ToL OT\ KAl TOV DIIOYHPLOV OCOVEPYATAOV TOL, KAODg
KL TO €MIEOO YV®OOIG TOLG OTOV TPEXOVTA YVMOTLKO OTOX0 péxpt eketvr) ) ottypr). Emiong,
TO OOOTHA EVIHEP®VEL TOV EKIIAIOELOPEVO OTL O IO ONHAVTIKOG IMOavOg DIIOWI|PLog
OLVEPYATHG elVAl OTIV ApyI] TOD KATAAOYOV, VA O AlyOTEPO ONHAVTLKOG £LVAL OTO TEAOG TOD
kataloyoov. O exmaidevopevog emAéyel To OLVEPYAT!) TOL KAt Otampaypartedetal yid
ovvepyaoia padi Tov péom Tov epyaleion ovyxpovng emKov®viag mov Siabdétet To ovoTpaL.

A€l1o0Adynon tou MEXY MATHEMA

H aoloynon evog exmaidentikod ovotpatog eivat onpavtikn otav 1o aStohoyoovpe Kat
amnod padnro-Kevipikrg Kat amo texvoloyikng mpoortikrg (Mulwa et al., 2010). Ot Velsen et
al. (2008), peta amo ) PpAoypa@ikr) Epevva OXeTKA pe TV pabdnto-kevipikr) adtoAoynon
IIPOOAPHOCTIK®Y KOl IIPOCAPHOOCI®OV OLOTNHAT®V, OLHIEpAvav OTL 1) €vypyoTia, 1)
XPHOWMOTHTA KAl 1] ATOTEAEOUATIKOTHTA TOV AELTOLPYLOV €VOG  IIPOCAPHOOTIKOD 1)
IIPOCAPHOCLIOD OLOTHATOG elvat Ol KOWd XPNOonotoveveg petaPAntég aStohoynong.

210 mhatoto g drapoppatikng aStohoynong too TTEXY MATHEMA, Sopyavebnxe pua
€peova pe KOplo otdxo T dlepedvnor TG XPIOHOTTAG, TG EDXPNOTIAG KAl €V HEPEL TG
AIOTEAEOPATIKOTITAG TOV AELTODPYI®V TOL AIO PABNTO-KEVIPIKIG KAl AIO TEXVOAOYIKIG
npoorrtikrg. Emiong, i) épevva eiye ®g 0tox0 va evtomotody ot adovapieg kat ta Aadn too
OLOTIPATOG Y1a MEPALTEP® PeATimOT).

A. Zoppetéyovieg

H épevva npaypatonou)fnke xatd 1o eapwvo e€apnvo tov Axadnpaikod étoog 2009-10, oto
m\aioto tov mpomtoytakod padnpartog «IIAnpogopwr) katr Exmaidevorp, tov tprpatog
IMnpogopikn)g kat Tnlemxoweviwv, tov Ilavemotmpioo AOnvev. Zmyv épevva
ooppetelyav ocapdvta Tpetg pottntég (v=43).

B. Exnmaideotiko YAwko kat Epotnpatoloyia
a) Exnatdeotikod Ao
H Baowkr) mnyr) Tov exnaideotikod vAkoo frav 1o ITEXY MATHEMA.
B) Epotnpatoloya

O Paowkog oToX0g TOL EPOTPRATOAOYIOD IOV dOONKE IIPOG CLHUIANP®WOL] OTOVS POLTITEG
NTav 1 OlepedVION KAl 1) KATAYPAPI TOV AIOYEDV TOV @POLTT®V OXeTikd pe to ITEZY
MATHEMA. Ot epotoelg yia T peIpnon g eoxpnotiag ypd@iKav odpeava pe Tig
o0nyieg ISO (1993).

To epompatoloylo mepteAdpfave ep®TNOEG AVOLKTOD KAl KAEWOTOD TOIOL IOV
AIIOOKOIIODOAV 0TV aSloAoynon):

1. g HabnTo-KevVIPIKI|§ IIPOOMITIKNG TOL OLOTPHATOS (avATPo@POdOTNOoN, Opdadeg
ovvepyaoiag, kabodnyovpevor OidAoyor, avamtoll] KPUTKIG OKEWNG, AVACOTOXAOHOG-
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avtoppLOpton Tov pabntr, aAnAemdpactikoTTa, Otayveor Kat d10pbwon tov Aabdmv Kat
TOV eOPANIEVOV AVTAWPeDV TOL padntr) K.a.)

2. MG TEXVOAOYIKI|G IIPOOMTIKI)G TOL OLOTHHATOG (IIPOOAPHOOTIKI] IIAPOVLOLMO)
O10AKTIKAV OTPATIYIK®V, IPOCAPHOOTLKI] KAl HETA-IPOCAPHOOTIKI ITAOLynor), vrofBor|0norn
g ovvepyaotag, aMnemdpaotiky emiAvorn) mpoPAnpatog, K.a.)

Emiong, o ep@tnpatoloylo mepieiye epmwtroelg, 0oov agopd otv adtomoinor too ITEXY
MATHEMA o1 devtepoBdbpia exmaidevor).

INa ©g amavoelg eni 1OV epdTOE®V KAE0TOL TOIOL Yprnotponow)dnke 1 5-fadpa
KA\ipaxa (kMipaka Likert), oty onota xpnowponow)nke 1 dwaPadpton amnod -2 émg 2. To -2
agopovoe mv «loxopd Apvntiki) Ztdon», To -1 Ty «Apvntikt) Ztaon», 1o 0 v «Ovdetepn)
Ztaornp, 1o 1 ) «@etikny Ztdon» Kat 1o 2 v «loxyopd Octikr| Ztdon».

Amno toog @ottntég (nrovoape va attohoyoov kdabe emoyr] toog. Emiong to
EPAOTNPATOAOY10 TEPLEAAPPAVE EPDTIOELG AVOIKTOD TOMOVL YA VA EKPPACOLY Ol POLTNTES
e\evbepa TIg AMOWELG TODG KAl VA KATAYPAYWOLY OXOALA KAl IIPOTACELS yid 1) PeATioorn Tov
OLOTHHATOG,.

I. ITepapatikn) dSradikaoia

H awoloynon éywve oto mhaiolo tov mpomtoxiakod pabnpartog «I[IAnpogopikr xat
Exnaidevorp» tov turjpatog IMAnpogopikrig xat TnAemxoweviov too Ilavemotpiov
ABnvov. Aobnke oo poper) atoptkg epyaociag i) onota adtoloynOnke pe to 60% g TeAKng
Babpoloyiag tov @otttev oto pabnua. Kata wmv mepapatikr) diadkaota, éyve pua
emideidn kot HOOnKav mMAnpopopieg yia Tig SIOAKTIKEG OTPATIYIKEG, TOLG TPOIIO LG TTAOI Y0NS,
TOV TPOIIO OLVEPYAOLAG PEO® TOL EPYANELOD OLYXPOVIG EMKOLVOVIAS, T HETA-TIPOCAPHOYT)
kat dMa {nupata oo agopovv oto ITEZY MATHEMA. Extog amd v emideiln, ot
pottnTég evnuepodnkav yia ta idia O¢para péom tov epotnpatoloyiov agloloynong.

A. M£Bodog
H pnébodog adloloynong Paociotnke otnv épeova tev Velsen et al. (2008) oo avagépOnke 1o
OAavo.

E. ZoA\oyn debopévav
H ovoA\oyr) tev dedopévav eytve aro 1o ep@tpatoloyto afltoAoynong.

XT. Avalvon dedopevav

Ot anavtroelg @V QPortNTAOV eIl TV gPOT0E®OV KAeloTod TOIOL opadomnou)fnkav oe 3
Katyopieg, mov eivai, 1 «Alagevia» (opadomoinon tov owaPabpicemv -1 kat -2), 1
«OvodeTepr) Ztdon» Kat 1) «Zopgavia» (opadonoinon tev dwafabpioeav 1 xat 2). Katda mv
enefepyaocia t@v otoyeiav xprnowonouw)dnkav ot péoot Opot, ot TLIIKEG arokAioelg Kat ta
ITOCOOTA T®V POLTNT®V ITov eféppacav T «Zougavia» toos. 'a mapddetypa, 11 mpmtn
évoeSn 1,5 (0,3) — 88,4% otov ITivaka 1 onpaivet OTt, yia T XPNOIHOTITA TOV OLAPOPETIKMDV
TPOI®OV IIAPOLOLACTG TOV PIVORATOV avatpo@odotnons, o péoog 0pog g Pabpoloyiag
TOV QOUINTOV yia avtv eivat 1,5, pe tomkr) anokiion 0,3 KAt To IOCOOTO TOV QOLTTOV IO
egeppaoav ) «Zoppeviar» Tovg yia avtiv eivat 88,4%. Ot anavirjoeig Kat ot aittoNoyoelg
TOV QOLTTOV OTL§ EPATIOELG CAIVOIKTOD TOIIOD KATAYPAPNKAV Kl K@OKormownKav.

Z. AnoteAéopata Kat Topnepaopata
a) Anotehéoparta
Ztov ITivaxa 1 napoootalovtat Ta AroTENEOPATA TG EMeSePYAOiag TOD EPOTIATOAOYIOD
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adloAoynong emi TV EPOTOE®V KAELOTOD TOIIOD YA KAIIOlEG eVOEIKTIKEG EPDTLIOELG. XTOV
ITivaka 1 éxoov kataxopnbel 1 xPNOWWOTNTA KAl I] €0XPNOTIA TOL OLOTHHATOG, EVA 1)
AIIOTEAEOPATIKOTNTA Xl Katay®pndel yia Tig onpaviikoTepeg Aettovpyleg TOD CLOTIIATOCS,
H anoteAeopatikotta g MPOCAPHOOTIKIG IIAPOLOLAONS OlAPOPETIKOV OOAKTIK®V
OTPATYIKOV KAl TOV Opdad®v ovvepyaociag IMIAaPOLCLACTKE O
(Papadimitriou et al., 2007).

da\\o  ovvedplo

ITivakag 1: Amoyeig twv @otrtnt®v oxetikd pe to [IEXY MATHEMA.

MA®HTO-KENTPIKH ITPOOIITIKH

Na xapaxtpioete og
TIPOG T1) XPIOHOTNTA
TOVG KOl @G TIPOG TNV
£0XPNOTIA TOVG TIG
akoAoovbeg duvatotrteg
IOV IPOOPEPOVTAL PE0W
tou I[TEZY MATHEMA

Awagopetikot TpOIot mapovoiaong Xpnowomra 1,5 (0,3) - 88,4%
HENVOPAT®V avatpopodotnong Eoxpnotia 3 (0,1)-814%
Xpnowotnta 0,3) -100,0%
ANnAemdpaoctkoOTTA PROTO™ ( )
Eoxpnotia /3 (0,2)-83,7%
Xpnowomra 1,8 (0,3)-100,0%
Avatpo@odotnon -
Evxpnotia ,6(0,3) - 93,0%
Xpnowotnta 0,3)- 86,0%
KaBodnyobvpevor diahoyot PROTHO™ 203
Evxpnotia 1,5 (0,3) - 90,7%
Awayvoeorn) xat d1opbwon tov Aabov kat
TOV E0PANPEVOV AVTINYPEDV TOV Xpnowomrta 1,8 (0,3)-97,7%

pabnm)

Tlog Ba pmopovoarte va
Katatadete toog

T oa@rveld Toug;

1,7 (0,3)- 97,7 %

KkaBodnyodpevoog L
S1EAOYOLS ©G TTPOg UV AIOTEAEOPATIKOTTA TOVG; 1,7 (0,3) - 95,3%
Tog Ba priopovoate va  m cagrverd mg 1,8 (0,3) - 97,7%
Katatagete myv
avatpo@oddtnon g mpog TV AIOTENEOPATIKOTITA TG, 1,7 (0,3) - 97,7%
orootnpidet TV eKpAadnon Tov aAvTKepEvoD 1,6 (0,3) - 95,3%
oopPalet ot oe Pabog pehétn prag Pactkrig Evvolag 1,4 (0,2) - 88,4%
ovpPalAetl oTOV Avaotoxaopo Tov padnt) 1,7 (0,3) - 97,7%
oopPalet oty avtoppLOpon Tov pabntr) 1,6 (0,3) - 93,0%
01()1}61[3?\}\81 OtV avAnTodn g KPLTIKIG OKEWNG TOL 15 (0,2) - 93,0%
H yevixn) oag evionworn Ll r] —— -
yla to obotnpa eivat ott,  HHIOPEL VA xpnotporownBet wg éva pabnotaxo
nepPAN\OV X®pig TNV anapaitntn mapovoia 1o 1,1(0,2)-81,4%
EKTTA1dELTIKOD
propet va xpnotpomnowmOet wg éva pabnoiaxo
nepPAaAAov pe anapattntn v napoovoid tov -0,3(0,2) -27,9%
EKITAOEDTIKOD
propet va quotponom?st @G éva neptPailov 04 (0,2) - 51,2%
adtoAoymnong Tov padnt)
Mropei to ITEXY MATHEMA va Snjpiiovpyr)oet véeg evkatpieg ot padnor); 1,3 (0,2) - 90,7%

To meplexopevo Kat 1 avatpo@odotnorn eivat KatadAAnAa yia v nAkia Kat g

1,7 (0,3) -100,0%




O TME otnv Ekmaidsuon 15

yvooeig tov padnteov B’ 1 I Avkeiov;

To ovompa evBappivel TV evepyITIKL] IPOOEYYION TG YVOOIG P€0A IO TV
eknovnor g Spaoctnpotrag kat v alnAenidpaor) pe to odotnpa, 1,5 (0,2)-97,7%
£VEPYOIIOIRDVTAG KAt SIATNP®VTAG TO EVOLAPEPOV TODL EKTIAOEDOPEVOD;

TEXNOAOIITKH ITPOOIITIKH

KabBod1ynon-ponbeta péom too Xpnowotwmrta 1,6 (0,3) - 95,3%

«Zoppodrov» Eoxpnotia 0,7 (0,2) - 58,1%

N i IpooappooTiky) mapovoiaor) Xpnowomrta 1,5 (0,3) - 93,0%

A XAPAKTINPLOETE (G SLaQoPETKOV SIBAKTIKGOV OTPATNYIKOV , 9

11pOG ™I YPOOTROTITE pop! pamy Evxpnotia 1,3 (0,2) - 86,0%

TOLG KAt ®G TIPOG TNV Anpiovpyia opddev covepyaciagkat  Xpnowpdmra 1,2 (0,2) - 83,7%

£0XPNOTiA TOVG TIg oroPor|fnor) Tovg 08 COVEPYATIKI) ,

axoovbeg dovatotnreg  emilvorn mpoPAnpatog Eoypnotia 04 (0,2) - 58,1%

TIOV MIPOCPEPOVTAL HEO® A1 00 0eTIKOL TPOIIOL INOT Xpnowotmrta 1,7 (0,1)-100,0%
tov IEZY MATHEMA poperirotp Hvnons pRoTe Oh)

Evxpnotia 1,5 (0,1) - 90,7%

Meta-1ipooappooTiKy| Ao ynon Xpnowomrta 1,3 (0,2) - 88,4%

Eoxpnotia 1,4 (0,2) - 86,0%

B) Zopmepdaopata

‘Ooov agopd ot HabnTo-KeVIPIKI] IIPOOITIKL, 1] YEVIKI] EVIOIMOL T®V QPOUTNTAOV Yid TO
OLOTHA €LVAL IKAVOIIOU)TIKL), 00OV A@OPd 0TV LIIOOTPEN ITOL IPOCPEPEL 0TIV eKpadnon)
TOL YVOOTIKOL aviikepévoo (95,3%) kat otn ovopPoln tov: (a) ot oe Pabog peAétn piag
évvolag (88,4%), (B) otov avaotoyaopo too pabntr (97,7%), (y) oty avtoppdfpion too
pabntr (93%) xat (8) otnv avdamtodn g KPtikng okeywng tov pabntr (93%). Evag apketa
peyalog apBpog gotrtntov Bewpet 0Tt ot kabodnyovdpevor SaAoyot eivatl apKeTd yPrjoot
(86,0%), evxpnotot (90,7 %) kat Sakpivovial yia v aplotn) oa@rveid toog (97,7%) xat mv
aptotn anoteAeopatkottd Toug (95,3 %), eriong, évag onpaviikog aptdpog gortnteov Oeopet
ot 1 avarpogodotnon eivat apketd xprowun (100,0%), eoxpnotn (93,0%) xat Sraxkpivetat
ya myv dpotn cagnvewda g (97,7%) kat v dpiotn anotelecpatikotntd g (97,7%).
Ipémnet va toviotel 6TL, ot @ottrteg Be@podv apketd xprjopn T Aettovpyla g didayveong
xat S1opbwong Tov Aabov Kat Tov eo@alpévav avtyeov Tov padnt) (97,7%).

‘Ooov agopd otV TeXVONOYIKI] IIPOOITIKY] (IIPOOAPHOOTIKEG KAl EDPLEIS TEXVIKEG), Ot
gottntég  Be@podv  OTL 11 IMPOCAPHOOTIKY] IAPOLOLAC!] OLAPOPETIKAOV  OOAKTIKGOV
otpatmykev eivat apketa xpriown (93,0%) kat apketd evypnotn (86,0%), ot dragopetikoi
TpoMIoL mhonynong eivat apxeta xpriowot (100,0%) xau apketd evxpnotot (90,7%), n peta-
IIPOOAPHOOTIKY] Ao ynon eivat apxetda xprown (88,4%) xat apketd eovxpnoty (86,0%), n
kabodrynon-Borfeia peéow «XovpPodlov» eivatr apketa xprjowrn (95,3), ala Avyodtepo
eoxpnot (58,1%) xkai o TPOOCAPHOOTIKOG OXNHATIOpOG opdd@v ovvepyaoiag Kat
vroPor|0norg T@V pabntov oe oovepydatiki emilvorn MPoPANHATOg elval APKETA YPI|OLHOG
(83,7), aA\d Aryotepo evypnotog (58,1%).

Ta oxoAla xat ot mpotdoelg TV @Ootniov yid PeATiwoelg agopoovv ot Pordewa
A0 Y1|01)G P€00 «ZDPBOVAOD», IOV oPeileTal KLPIWG OTO KATEPAOPA TOV APXEI®V IOV O
ODYKEKPIHEVO PAKEAO TOL LIIOAOYLOTH) TOL XPIOTI), Ot ovvepyaoia péom Tov epyaleion
OOYXPOVNG EMKOWVMVIAG TIOD OQPEIAETAL KDPI®G OTr| [I] P10 TOD HIPOTOKOANOD KAl T®V
odnywwv mov meprypdgoviat oto pevod «BOHOEIA» kat oto epatpatoloylo atoAoynong
1o omoto dev efnyel ta Aabn tov pabntr. Ta oyoha kat ot HPOTACEL TGOV QPOLTNTOV
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eArjpbnoav coPapd vmmoyn xatda T PeAtioon tov ovotpatog. Ia ) Porydeta mhorynong
péom «ZopPovov», Ta apyela ryov popt@vovTal avtopata Kat de xpetaletat to karéBaopd
TOLG Of KATIOO (PAKEAO OTOV LHIOAOYOT) Tov Xprot. Katd ) ovvepyaoia péowm tov
epyaleiov oOyxpovng emKowmviag, o xprotng MAEOV evVIHEP@VETAL ALDTOPATA yld TO
OPOTOKOANNO  emKOw®Viag Kat yia daMeg odnyleg péom Ttov  «ZvpPovlov». To
EPATNPATOAOY10 aSloAdynong, eKT0g amod TV aSloAoynon Tov Xprotr), divel emurAéov Tig
o®mOoTég KAt Tig AavOaopéveg amavinoelg Tov, GOTe aLTOg va yvepifet Tt mpémet va
Savapeletroet.

Evlewktika oxola tov gotntov yua to ITEXY MATHEMA, oneg kataypd@nkav otig
AIIAVTIOELG TOVG EMTL TOV EPATIOEMV AVOIKTOD TOIOV, elvat:

o «Bewpw ot 10 mep1Pirov MATHEMA eivar éva onuavtikd, e0ypryoTo kai e0XAp10To «Epyaleio»
mov PonBider onpavrika Tov exmaidevdpevo va peletnoer kar va katavoroer oe Pabog wdmoio
YV@OTIKO AVTIKEIHEVO»,

o «H ainbea eivar o1 Oev mepiyeva va pov apéoer To00 1 evaoyoAnon poo pe 1o MATHEMA.
Tioteva 011 Oa Papebo) kimoia oriypr, aAld avto dev éyve. To MATHEMA eivar éva mepifailov
JI0D 00D TIAPEYEL TOOA TIPAYUATA YE TOIKIAODS TPOTTODS, TPOOAPUOTHEVODS TTAVTA OTIG AVAYKES 00D,
Kar avto eivar oo 1o kaver va Seywpiler. Mov dpeoe to mepifarlov, 1 evaoyodnon poo pe T
QLOIKY, aPod ATav éva am’ Ta ayamnuéva poo pabnuata, kar yevika, av pov OoBel 1 evkaipia va
aoyolnBw Sava padi Tov, moted® 011 Oa To KAV YOI OEDTEPT TKEPT».

MepiAnywn kat MeAAovTIKA epyacia

e auT) TV EPYAOLa MEPLYPAPODE COVOITTIKA TIG IIPOOAPHOOTIKEG KAl EDPVELG TEXVIKEG TOD
IMEXY MATHEMA xat myv aftoAoynor) tovg amo gottntég tov turjpatog ITAnpogopikrg xat
TnAemkowveviav Tov EKTTA. Tevikd, ot @ottntég ékpivav Ott oxedov Oleg ot Aettovpyieg Tov
OLOTIHATOG €lval APKeTA XProlpeg KAt evxpnotes. AapBdavoviag vmoyrn) Tig Hapatnproelg
TODG KAt TG vrI0deilelg ToLG PeATIOOAE TIG AELTOLPYIEG TOD CLOTHIATOG.

Etvat pia mpoxAnorn yia pag, oto péAlov, va evoopatoocoope oto ITEZY MATHEMA g
TEXVIKEG TNG ELPDOVG AVAADONG TOV ADOE®V TOL EKIIAOEDOPEVOD KAl TNG LIOOTHPENG
emAvong npoPAnpartog Pactopévng oe MAPAOelypdTd, ®OTE VA €lval éva ONOKANP®PEVO
TTEXY.
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