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Iepiinyn

2NV TOPOovoo EPEVVNTIKY EPYOGIO LEAETATOL 1) CUYKPIOT OVAUESO GE VEAPOVS EVIAIKESG LE
TUTIKN OPOIGT KO OTTIKY avamnpiot TNV avoyvaopion VOOV PEGH TNG OMTIKNG GLOKEVNG
avéopaong Phantom Omni, pe andteEpO GTOXO VO TPOGOIOPIGTEL 1| dVVATOTNTO YPNONG
QLTOV TOV VOOV Y10 TNV TOPOVGINCT TPICOACTATMOV AVTIKEILEVOV Kol 1010THTOV TOLS. Ot
EIKOVIKEG VOEC pHmopoLV  va  avéfoovv v aicbnon g TpoyHoTIKOTNTOS €VOG
OVTIKEYEVOD KO VO LETAPEPOVY TTANPOPOPIES Yia avTO. H pEAETN TV eIKOVIKGOV VOOV deV
€xel AMaPel MV omoutovUEVN EMGTNUOVIKY TPOGoyn Kot xpNCEL 101aiTepOv eVOl0PEPOVTOG,
€0V avaloylotel Kaveic To OQPEAT HI0G TETOLNG EPEVVOG GE TPAKTIKO EMIMESO. TNV £pguva
EhaPav pépog 58 dropa, ex TV omoiwv ta 28 sivon pe tomikn 0paot kot ta 30 pe OmTIKY
avamnpio, nAkiog 19-36 ypovov. Z1oTioTikég avalvoelg dteényncav yia va a&loAoyndodv
01 O1POPEG HETAED TV VAWMV Kol TV OUAO®V MG TPOS TIG EMOOGELS TOVG. ZOUPMVA LE
TO. OTTOTEAEGLLOTO, Ol GUUUETEYOVTES LE TLTIKT OPACT) TOPOVGLALOVY KAAVTEPES EMOOGELG
GTNV OVOYVOPLOT] EKOVIKOV VOOV 0md OTL TO ATOUO [E OTTIKY| avomnpio, aveSaptnTmg
@OAov. Bdoel 1ov mocootol emttuyiog TOV EMOOGEOV OA®V TOV GLUUETEXOVT®V, Ol
GUYKEKPIUEVEG VOEC UTOPOVV VO YPNCILOTONOOVV yloo TV TOPOLGINCT TPIGOECTAUTMOV

OVTIKELLEVAOV KOl 1O10TNTOV TOVC.

AEEEIC-KAEOWA: OTTIKY) OvOmTnpio, ORTIKY TEXVOAOYiO, OMTIKEG GLOKELES OVAOPUONG,

EIKOVIKEG VOEC,



Abstract

To the present research, a comparison of sighted and visually impaired young adults on the
texture recognition through Phantom Omni force feedback device was examined. The
ultimate aim was to be determined the possible use of those textures to display 3D objects
and their attributes. Virtual textures can both increase the sense of realism of an object and
convey information about object identity. The study of virtual textures has received far less
research interest from scientists. Taking the benefits of those textures into account at a
practical level, it is crucial therefore the investigation of such interesting topic. A total of
58 individuals participated [28 sighted (blindfolded) and 30 visually impaired]. The age
ranged from 19 years to 36 years. Statistical analyses have been conducted to assess the
differences between men and women groups’ median success rate in the tasks, and
between sighted and visually impaired groups’ as well. The results shows that sighted
participants outweigh to the recognition of virtual textures in comparison with the visually
impaired participants, irrespective of gender. Based on the success rate of all participants,
it could be reported that the existing textures can be used to display 3D objects and their

attributes.

Key words: visually impairment, haptics, haptic feedback device, virtual textures



IIporoyog

H mopovoa epevvntikny mpoomdbeio pe Titho «Avoyvodpion VOV HEGH OTTIKNG
GUOKEVNG OVAdpUoNG - XVYKPION VEOPOV EVNAIKOV TLMIKNG OPOCTNG KOl UE OTTIKY
avammpio» Tpaypatorominke oto mAaicto Tov Metamtuylakod Ipoypdppoatog Znovdmv:
Ewdwn Ayoyn, Exraidevon kot Amokotdotoct. Me v oAOKAP®OT TNG OIMAMUATIKNG
pov epyaociag, Oepuéc evyapiotieg Ba NBela vo exkppdow otov emPrémovia kabnyn K.
Kovotavtivo [Moraddémovro, Kabnynme tov Tunuotoc Exmadevtikng kot Kowvwvikng
[ToMtikng tov [Mavemotnpiov Makedoviag, 0 0moiog pov £dmwae TNV evKopio VAOTOINGNG
eVOC TPAYUOTIKA TTOAD EVOLAPEPOVTOC KOl TPMTOTOPLOKOD BEpatog. ®a NOeha axodun va
EKPPAC® TIG EVYAPLOTIEG LOV GE OAOVS TOVG CLUUETEXOVTEG, TUTTIKTG OPOONG KOl LLE OTTIKN
avamnpio, ot omoiot flafav pépog eBeloviikd oV €pevval POV dElyvoviag TNV
QTOLTOVLEVT] VTTOUOVN Ko £TG1 pe Bondnoay va v eépm €1g mépac. EmmAéov, evyoplotd
tov ABAntikd ZoAdhoyo Tvorodv «Heoiotog» yio v mapoyn TOL amopaitnTov yio. v
épevva yopov. Télog, Ba NBela va amevBive Eva Heydho EVYOPIOTM TPOG TV OIKOYEVELNL
HOL KOl TO OyOTNUEVE LOL TPOCMTO, YL TNV AYAmn) TOLG, TNV LITOUOVI] TOUG KOl TNV

vrooTNPIEY| Tovg Kb’ OAN TN d1dPKELD TOL TAPOVTOG EYYXEPTUATOC.



Ewayoyn

Agdopévng TG OVTIMNTITIKNG TNG SVVAUNG KOl TOL TAOLTOL TMOV ocHNTNPIIKOV
TANPOPOPLOYV 7OV HOG TopExel, M aioOnon g apnc €xel eueoviotel g Eva
VTOUEAETNUEVO KOl 10w¢ voypnoormomuévo padnotokd epyoareio (Minogue, & Jones,
2006). Av kot to antikd aohnTplakd Opyavo ivat T0 TPAOTO PETAED TOV GONCEDY TOL
avantocoetol o€ €va ovOpomvo Euppvo (Allerkamp, Bottcher, Wolter, Brady, Qu, &
Summers, 2007- Miodownik, 2005), otov TOpén TNG EKOVIKNG TPOYUOATIKOTNTAG M
vrootPiEn G avlpdmvng OomTIKNG OovTIANyNg kot aeng MTav ol TEAELTAiEG TOL
gpeuvnnkav pe opiopévn emtuyio, Kot OAOKANPOC 0 Topédg Oev €xel AdPel TOAAN
npocoyn (Allerkamp xai Aowoti, 2007). Av kot 1 aen ennpedlel OAOVG TOVS TOUELS TG
Cong pog (Gallace, 2012), avtd 10 aoOnmploxd Kovait £xel AdPel EAdYIOTO EVOLAPEPOV
GTNV £PELVA OO TOVG EMGTNOVESG, GLYKPITIKA pe AAleg ool oels, dmmwg n dpacn Kot N
axon (Gallace, 2012° Dargahi, & Najarian, 2004). Ta tekevtaio ypovia aivetol Twg o
N taon &xel aALdEEL Kot TEPIGGATEPOL EPEVVNTEG OO TTOTE EEKIVOVV TOPA VO EUTAEKOVTOL

o1 peAétn g aoeng (Gallace, 2012).

H vrdpyovoa epyasio o pmopovce va amoteAécel epEBicHa Kol VTOGTNPIEN OAWV
aVTOV 01 omoiol mpdsPata 1 610 HEAAOV Ba 0GYOAOVVTIOL UE TIG VEEC TPOOTMTIKES TNG
€PELVOG TTAVD GTNV OMTIKN TEXVOAOYIOL Y10l TO. ATOMO LLE OMTIKY ovamnpio Kol 0KOTEPA
oTNV avOPOTIVY ONTIKY] AVIIANYN QVTOV TOV ATOU®V. XTO TPMTO KEPAANLO EMLYEIPEiTAL
Lo 160YmYT] 6TOV KOGHO TOL OTOMOVL LE OMTIKN OVOTTNPio 1 Omoio EMTLYYAVETAL HEGO
Ao TO EVVOLOAOYIKO TANIGLO TNG OTTIKNG avamnpiog, To oiTio aVTAG Kot TG OMUOGTg NG
QTTMOAELOG TOV OTTIKOV KOVOALOD GTOV OVOPAOTIVO £YKEPAAD. ZTO dEVTEPO KEPAAMO YiveTOn
AOYOG Yoo THV LIOGTAPIEN TOV UTOPEL VO TOPEYEL 1| TEYVOAOYIDL GTOL GTOMO. LUE OMTIKN

avammpio. Xe ovT0 TO onueio avaeépetor €vac Omd TOLG MO TPONYUEVOVLS TPOTOVG



EMKOWVOVIOG TOL aVOPOTOL LLE TOV VTOAOYLIGTY, VTOG TNG amtikig te)voroyias. Kabmg
TOAGVOG TNG TeEAevtaiog elval 1o aeOnmplokd koval g aeng yivetal avaeopd ot
onuocio e apne. Kotomty, amodidoeton ) Evvola, n 1otopio Kot 01 EQAPUOYEG TNG OTTTIKNG
teyvoroyiag. H oamtikn teyvoloyion omotelel €vav SemMoTUOVIKO TOUEN €EOPETIKOV
EVOLUPEPOVTOC Y10 AVTO EMYEPEITOL Lo TPOSTADELDL VoL YIVEL AVTIANTTH 1| oNUOcio TNG 0N

GNUEPIV] KOVOVIQL.

2V mopeia, N antikn tEXVOAOYin YOPIlETOL GE TPELG TOUEIS: AVOPOPIKA LE O) TOV
dvOpomo B) T unyavr Kol y) TOV DIOAOYLIGTH, Yo TNV KAAVTEPT Katavonon OAov avtod
tov topéa. [T cvykekpéva, 1 antikn TeYvVoAoyia avapopikd pe tov avBpmmo eotidlet
oTN HEAETN TOVL AVOPAOTIVOL OMTIKOY GLGTNLOTOS TO OTOI0 AMOTEAEITOL OO TO UNYOVIKO,
ateOnpLakd, Kvntikd Kot yvooTtiko vrocvotnua. H antikn teyvoloyio avapopikd e
LNV 0pOpA GTNV OMTIKY SETAPY] KOl CUYKEKPLUEVA OTIG ONTIKEG cLOKEVEG. H amtikn
TEYVOLOYIDL OVOQOPIKE LE TOV VTOAOYIOTH] OOGYOAEiTOL HE TNV ONTIKN 0omdO0oN
(akyopiBuov). H amtikn amddoon apopd Kol GTNV TAPOLGINCT) PLUGIKMOV WOOTATOV TMV
avtikeipevav, 1 onoia Kot pog evolapépet. 'Etol, oe Eexmpiotd kepdiato, SnAaodn oto tpito
KEPAAOL0, YIVETOL OVOQOPE GTNV OVAYVAOPLOT TOV OVTIKELEVOV YEVIKADG, GTNV EKOVIKY
TPAYUATIKOTNTO GE GLUVOLAGUO LE TNV OVOYVOPIOT OVTIKEWEVOV KOl OTIS 1O10TNTEG
EMPAVELNG TOV OVIIKEIWEVOV o€ gkovikd mepiBdAlovia eWdk®g. Ot 18010TNTEG AVTEG
dwkpivovtol 6g dVO Katnyopieg, avtr ™G TPPNG Kot avt TG VENS. Agdopévou 6Tl 1 VT
amoterel TV VIO e€€taot petafAnty g mapovoas epyaciag, N OempnTikn) TAMGIOoN NG
Kkpidnke amoapaitnn. X10 TEAOC ALTOV TOL KEQOAOIOL OVOPEPOVTOL TOPOUOIEG EPEVVES

GYETIKEG LLE TNV AVAYVAOPLON VOOV LECH AMTIKIG GLGKELNG AVASPAONG.

21 GLVEYELN, KATOYPAPOVTAL O GTOYOG TNG EPELVOG KO T SIEPEVVITIKA EPMTNLOTOL
ta omoio wposkvyav. To akpifdc emduevo Kepdlato owtov apopd otn pebodoroyia, otnv

omoio TEPTYPAPOVTOL Ol GUUUETEXOVTES, TOAPOVCIALOVTAL TO ONUOYPUPIKA GTOLXEID ALTDV,



Kol aKoAoVOmG yivetanl avagopd ota epyaiein, GTNV ITIOAOYNON TNG ETAOYNG TOVS, OTN
OlodIKOGIoL TNG TEWPAUATIKNG EPELVOG KOL OTNV OVAALGT TOV O£OOUEVMV. XTO TEUTTO
KEPAAOL0, TOPOVGLALOVTOL TO OTOTEAEGLLOTO, TNG EPEVVAG LE TEPTYPOUPIKES KO ETOYWYIKEG
OTATIOTIKEG OVOAVGELS O1 OToieC paivovtal amd Tovg mivakeg Kot oyoMdlovtat pe ypamtd
AOyo. AxolovBel 10 éKkTO KEPAAOO ©TO OmOio epunvedoviol Kol OVOADOVIOL T
aroteAéopata, e€&dyovial cLUmEPAcuaTo, TOVileTal 1 ONUOCIO OVTMOV GE TPOKTIKO
EMMEDO, AVOPEPOVTOL Ol TEPLOPICUOL KO SUTVITMVOVTOL UEAMOVTIKEG TPOTAGELS £PEVVOC.
Téhog, mapovcidloviar ot PPAMOYpaEIKEG TOPATOUTEG KOl TO TAPAPTNUO GTO OTOio

TapoTifEVTOAL Ol EIKOVEG TOV TEGT TOV TEPAUATOC.



Oeopnrua) Ogperioon e épevvag — Avackornon fifloypagiog

1. Onttuc] avamnpio

IMaykooping, exoatoppdplo dtoua eivar pe ontikny avormpio (Noelle & Shimojo,
2015). H onttikn avommpio og 6pog meptAapuPdvel OAa T MITESO TG OMTIKNAG ATMOAELNS KO
AVOQEPETOL OTNV OTOAEL Opdcews oamd £va dtopo o tétoo Pabud wote va
avayvopiletor og o mpdcobetn avdykn vmoompiEng, efoutiog TOL  GNUAVTIKOD
TEPLOPIGHOY TNG OMTIKNG KavdTTag, N omoia dgv pmopel va dopbwbel pe cvpPotuca
péca, 6mwg 01bractikn 010pOmon N poppakevtikn aymyn (Pant & Joshi, 2016). Avti N
AELTOVPYIKY am®AE0 0pAcems TPocdtopiletatl ¢ 1 KoAVTEPA d10pBmUEVN otTiKn o0&V TNTAL
Mydtepo amo 20/60, | ¢ onUavTIKO EAATTOUN KEVIPIKOD TTediov, 1 ONUOVTIKO EAATTOLLO
TEPLPEPELOKOD TTEOIOV M YEVIKELUEVT] GUGTOAN M TEPLOPIGUOC TOL TEdiOV, 1 HEWOUEVN
evocOncio évrovng avtiBeong pe omowdnmote amd TIG TPOAVAPEPOEVTEG TEPIMTAOCELS
(Pant & Joshi, 2016).

"Evag dALog ko1vdg Aettoupykdg OpIGOG TNG OMTIKNG avanrpiog eivar kKabe ontikd
EMepa 10 omoio amoteAel TPOYOMEDN OC TPOG TNV OVAYVMOON oG epnuepidag oe
(QULGOAOYIKT OmOGTACT KOO Kol [LE TNV KOAVTEPT dbAacTikr dtopBwon (Cattaneo kot
Aowrot, 2008). Ot o KATAAANAOL TOPAUETPOL Vi THV AELOAGYNOT| TG AVOPOTIVIG OTTIKNG
KovoTnTag gival 1 0Ttk 0EVTNTA KOl TO €0pO¢ ToL onTikov mediov (Cattaneo ko Aowrot,
2008). H ontikn o&unta petpdet tnv o&dtta ¢ 0pacns evog atdov Kot ek@paletal og
KAdopa: o apBuntng deiyvel ) péytot andotacn Katd v omoia €va drtopo umopet vo
owpaler owpopa otabepd peyEdn ypoppdTo®V, EVO O TOPOVOUOCTNG OVOPEPETAL OTN

ocuvnOopévn amdoTaon Katd tnv omoio £va ATOHo Y®PIG OMTIKE EAATTOUOTO UTOPEL Vo



owpdoet ta idwa ypappato (Cattaneo kou Aouroi, 2008). To ontikd medio avapépeTar oTnV
TEPLPEPELOKT] OPACT), TN OTLYUN Tov 0 OoEOHOAUOC eivar TpoonAwuévog o éva onueio
(Cattaneo kot Aowroi, 2008). Zopgwva pe ™ Aebv Ta&wvounon tov Acbeverdv (ICD-10,
2016), n tOpAwon, N omoia evtdooeTol 6TOV OPO TNG OMTIKNG avamnpiog, Tpocsdlopiletal
¢ M kKoAvTEPO d1opBmuévn ontikn o&vnta Atydtepo omd 3/60 1 dtav 10 onTikd TEdIO TOL
koAOTepOL SropHmpévou potiov dev etvar koddtepo and 10° oe aktiva kOKAoOv, evd 1M
YounA opaocn (Hé€Tpla. omTiKh avamnpic) TPoodopileToar ®¢ 1 KoAvTEPO OS10pBmuUEV

ontikn o&unta Aydtepo amd 6/18.

1.1 Aitwo ortukn|g avarnpiog

Kotomv cvompuotikng épgvuvag moykoouog epPéretag, e 0edopéva HETAED TV
YPOVIKAV ePLodwv 1980 wan 2015, ektiundnke n cuyvoOTNTA TG NOG OTTIKNG AvaInpiog
(ue omtikn o&vTNTO YXEPOTEPT Omd 6/12 €wg 6/18 cvumeptlopfavorévav), TG HETPLOG e
coPopn omtkng avamnpiog (pe omtikny o&vmnta Yewpdtepn amnd 6/18 €wg 3/60), g
Tplwong (ue omtikny ofvnto yewpotepn amnd 3/60) (Bourne xar Aowroi, 2017).
[Mayxoopiog, and ta 7,33 dioekatoppdpla dtopo 1o 2015 extyunbnke ot ta 36,0
eKOTOLULPI NTaV TVQAG, o 216,6 exatoppdpla dropa elyov pétpla pe cofapn OmTIKY|
avamnpio kow o 188,5 exartoppdplo dropa eiyav Mma ontikn avamnpio (Bourne ot
Mowoi, 2017). Ot meprocdtepol GvOpwmol mov NTav TVPAOL 1 lyav pétpla Ko cofopn
otk avamnpio PBpickovtar ot VOTWN, OVOTOAKY] Kol VOTIOVOTOAMKY Acia, evd 1
ouYVOTNTA NG TLPAMONG G€ TVIOTOMUEVN NAkio NTav LYNAGTEPT OTn OLTIKN Kol
aVOTOAIKN vIocayapla Agpikn, kot ™ votwo Acia (Bourne kot Aowmoi, 2017). Emiong,
TEPIOCOTEPEG NTAV Ol YUVAIKEG TOPA O dvTpeg mov eiyav omtikn avannpio (Bourne kot
howmoi, 2017). Xe omolodnmote HEPOG TOL KOGLOL, Ol Yuvaikeg givar mo mhovd va

OTOKTNOOVY OTTIKY avommpio amd 0Tt ot dvopeg (Resnikoff kot Aowroi, 2004).



O extipopevog aplBuog tov twerov avénnke kotd 17.6%, ond ta 30,6
ekatoppvplo o 1990 og 36,0 exoatoppvpio to 2015 (Bourne kot Aowroi, 2017). Avth
aAlayn omodidetar otnv avénomn tov mAnbvopot (38.4%), ot ynpavon tov TANBLGHOV
(34.6%) ka1 ot PELOUEVT) CLYVOTNTO CLYKEKPLUEVNC NALKiaG (36.7%) (Bourne kot Aotmodi,
2017). O apBudc tov atopwv e PETpLo Kot cofapr] ontikn avornpio exiong avEndnke,
and 159,9 exatoppvpia to 1990 og 216,6 exatoppvpia to 2015 (Bourne ko Aowroi, 2017).
YOpewva pe v épeuva Tov Bourne kot tov cuvepyotdv tov (2017) mpofAémeton mwg o
EKTILOUEVOS aplBnog Tov TveAmv to 2020 Ba eivan 38,5 exotoppvplo dropo (amd Tov
cuvoMKO maykoouo mAnBvoud tov 7,75 Ooekatoppdpla) kor 114,6 exotoppvplo
dvBpomor Ba etvar Toeroi to 2050 (omd TOV maykOcwo mAnBvopd TV 9,69
owoekatoppopua).  Ta dtopo pe pérpa kor coPapn ontiky avommpio Oa eivor 237,1
ekatoppvpto to 2020 ko 587,6 exatoppvpia o 2050 (Bourne ko Aowroi, 2017).

H ontikn avammpio mpokoAeiton amd cLGTNUIKES GLUVONKEG Kol GUYKEKPLUEVEG
ocuvOnkeg poatidv (Torpy, Lynm & Glass, 2003). v mpodtn Katnyopia evtdocovtot:
dwpntng, vméptacm, eykepoioayyswakn ocBévela, abnpookAnpwon, 10¢ avlpdmvng
avocoavendpkelag, EAetyn Prrapivng A, poéivveon mov agopd to patwo (Torpy kot Aourot,
2003). Ot polvvoelg oto HATIO, GUUTEPIAOUPAVOVTOG OVTEG OV TPOKOAOVLVTOL 0o
Tapdotta, etvar kowég otig avantvooopeves yopes (Torpy ko Aowroi, 2003). MoAvvoelg
c€ o gykvpovovco yvvoaika pmopel va emmpedoovv 1o EUPpvo kol ovTdC 0 TOHTOG
ATOAEG TNG OpOaoNS TOv cupPaivel amd TN Yévvnomn ovoudleTol TOPAMOT €K YEVETNG
(Torpy kot Aowrot, 2003). Ztn devTEPN KOTNYOPID EVIAGGOVTOL: EKPLAICUOS WYPE KNG,
KOTOPPAKTNG, YAAOK®LLO, TPOVUATIGHOL 6TO HATL, KOPKIVOG TTOL apopd To UATL 1) TIG YOp®

dopéc Tov Ke@aob Kot Tov Aaipov (Torpy kot Aouroi, 2003).



1.2. Emopaoels TG ar®dAElog TG 0paons 6Tov EYKEPOAO

H 6paon €xel Bewpnbeil ¢ n mo onuaviiky aicOnon yw tovg avOpmdTOVS Yoo va
aAAniosmdpovv ue tov eEmtepikd kdéouo (Cecchetti, Kupers, Ptito, Pietrini & Ricciardi,
2016- Kaski, 2002- Ricciardi & Pietrini, 2011). Av kot Tpoc@EPEL LOVASIKES TANPOPOPIES,
ToPATNPNCELS EYouV Oeilel 0Tl iom¢ Oev €lvol TOCO QmOPOITNTN YLl VO CYNUOTIOTEL oL
KOV VONTIKY avoroapdotact tov yopw koocuov (Papale, Chiesi, Rampinini, Pietrini &
Ricciardi, 2016). IIp&yuatt, dTopa pe OTTIKN OvOmnpio. cUYVA Topovctdlovy PEATImpUEVES
AVTIANTITIKEG IKOVOTNTEG OTIG VIoAEOpEvVeS atcbnoelg (Lomber, Meredith & Kral, 2010).
Atopo To omoia £X0VV AmOAELN TNG OPACNS OO TN YEVVWNON lval Kavd va Tepiyovvtol
ave&aptnTa 61O YMOPO, Vo avayveopilovy aviikeipeva, va pobaivouv Tdg va ypneIoTolovy
gpyoieia, va avtiiapBavoviol Tig mpobécelc kot o cuvastnuoTa TV GAAOV avlpodTmV
Kot vo. aAANA0ETIOpovv Kowvevikd pe aAhovg (Ricciardi & Pietrini, 2011). Ta dtopa pe
onTikn avamnpio pPdg KOVOuV v TaPOTNPTGOVUE KATOLES GUYKEKPLUEVES OGONTNPLOKES
TAELPEG TTPOG TIG omoieg Og divovpe onuacio: 0 CLYKEKPUEVOG PLOUOS TNG POVNG OV
petapépel mAnpogopieg yio to cuvousOfuata kdmolov, o EaeViky NTo aAloyn TG
Oepprokpaciag evd KOMOOG TEPTOTA, T GLYKEKPUEVY] HUP®OL UTPOGTA OO TO
TavTom®AEio, o acvvifiot ven and éva veacpa (Ricciardi & Pietrini, 2011).

H ondlewo ocvykekpipévovr asntnprokod Kovoiod, Ommg m Opooct, oivel o
HOVAOTKY] uKoupio Vo KOTAVONGOVLE TNV TPAYUOTIKY EKTOOT GTNV OToiol 1| LOPPOAOYIKN
KOl AELTOVPYIKY] OPYITEKTOVIKT] TOL EYKEPAAOL Tpoypappatiletor yuoo va avoamtuydet
aveEdpnto omolaconmote omtikng eumelpiog (Papale ot Aowroi, 2016°  Ricciardi,
Handjaras & Pietrini, 2014). H teyvoloyikn avantuén £xel dMGEL evKOIpieg oV Epevval
OYETIKG, HE TIC YVOOTIKEC Agrtovpyiec tov avBpomvov gykepdalov (Kujala, Alho &
Naitianen, 2000). o mwopddetypo, ol OvVOTAPAGTACELS TOL QAOLOD TO®V OGO TNPLIK®OV

AELITOVPYIDV Kol 1 avadlopyEvmwon Tovg, to. omoia £yovv peletndel evoeieymc ota (da,
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yivovtal TAEOV TEPIGGOTEPO KATOVONTA 6TOVG avBpdmovg amd 6t maiotepa (Kujala kon
Louroi, 2000).

H tepAwon amoterel o povadiky covOnkn vy vo otepevvnbel o porlog Tov
OTTIKOV KOVOALOD OTN XOPIKY avoropdotacn edikoc (Gori, Amadeo & Campus, 2018)
KOl 0 POAOC TOV OTOV EYKEPOAO TOV OTOLOL HE ONMTIKN ovomnpio Yevikog. Oo &iye,
EMOUEVMG, EVOLOPEPOV VO Yivel ADYOG Yoo TO GTOHO 7OV £YOVV OMMOAELNL OVTNG TNG
ONUOVTIKNG aioBNoNC, Kol CLYKEKPIUEVA VO YIVEL L0 OVOIPOPEL V1oL TV ETLOPOCT TTOL £XEL M
OTTIKY] VAT Pi0 GTOV EYKEPAAD QVTOV TV 0TOU®V. H peAétn tov eyke@dlov evog omtikd
avdmnpov eivor pio duvapukn TPocyyon yw va KotaAdfer kovelg oyt pdévo v
dakavolkn evmhoototnTa (Cross-modal plasticity), Tig mpocopHOGTIKEG TPOTOTOGELG
OV GLUPAIVOVY GTIG KOTTIKESH) TTEPLOYES, AL KLPIOS TN AELTOVPYIKY| OPYLTEKTOVIKY| TOV
avOpomvov gykepdlov kabe avtov (Ricciardi & Pietrini, 2011). Tivetou, Aowwdv, Adyog
TOPOKAT® YL TNV EYKEPOAIKY ELVTAACTOTNTO, TNV O1GHNTNPLOKY OVTIKOTAGTACY, TIG
VONTIKEG EIKOVES KOL TNV OVTIANYT TOL YDPOV GYETIKA LLE TO ATOO LLE OTTIKT OV PiaL.
1.2.1. Eykepaiikn evmlactdtnTa

Agv glvar mBavo vo Katavoncel Kaveic T QLGIOAOYIKY YUXOAOYIKT Agttovpyia 1
EKONADCELS, CLVETELEG oG ac0évelag yopic Vo emKOAESTEL TV £VVOld TNG EYKEQPUAIKNG
evmlactotrog (Pascual-Leone, Amedi, Fregni & Merabet, 2005). O gyképaiog, ®g Tnyn
™G avOpOTIVNG CLUTEPLPOPAS, £tvorl SIOLOPPOUEVOS amd TIC TEPPAALOVTIKEG OAAAYES KO
TEGELS, PLUGLOAOYIKEG TPOTOTOOELS, Kot gumelpieg (Pascual-Leone kot Aowroi, 2005). H
EYKEPOAIKT €VTANCTOTNTO €ivol O UNYAVIGUOG Yoo TNV avamtuén kot tn padnomn, oev
amoTeEAEl U0 TMEPIOTAGLOKY KOTAGTAGN TOV VEVPIKOD GLGTNUOTOG, OAAL Lo €YYEVN
WO1OTNTA TOL VEVPIKOV GLGTHLOTOG TTOVL LILAPYEL kaf’ OAN T ddpketa g {ong (Pascual-
Leone kot Aowroi, 2005). H guvmhactomnta otov gyképaio tov avOpdmov kot tov {Mov

glvar o xovovag, m Pdon yio v eEMEN, 0 TPOMOG VO AVTATOKPIVETOL KOVELG
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OTOTEAECUATIKG OTO TEPIPAAAOV LLE TO VO XPNOIUOTOLEL AmMOdOTIKA OAEC TIG aucOnoelg
(Lazzouni & Lepore, 2014). Eivar xold edpoiwpévo 0Tt 0 ovOpdTIVOG £YKEPAAOG
avodopyavavetal akorovdovtog Tig codntikéc eAleiyelg (Ortiz-Teran ko Aowoi, 2016).
Otav o eyképalog otepeitar evdg ousONTNPIIKOD KAVOALOD, 1) EVTAACTOTNTO YiveTal
avtiotabuiotikny (Lazzouni & Lepore, 2014). H awcOnmplaxn éAdetym eppaviletan pe
TANODPA TPOTOTOMCEMV GTY] OOUN KOl AELTOVPYID. TOL EYKEQPAAOV, HE GUUTEPIPOPIKA
QMOTEAECUATO,  KOL  VEVPIKEG OaAAnAoemdpdoelc (Lazzouni & Lepore, 2014). H
EUTAOCTOTNTA. OTO GTOMO LE ONTIKY Ovamnpiot GLVOJEVETOL HE VELPOYMLUUKESG KOl
popeoroyikég ardayég (Lazzouni & Lepore, 2014).

Av n andiew g 6paong cvpPel vopic otn (o1 evog atdpov, Katd TV Kpioiun
ePiodo NG AVATTLENG TOVL EYKEPAAOVL, OVTO €mMMPedlel CNUAVTIKA TN (PLGLOAOYIKY
Aertovpyio tov (Lazzouni & Lepore, 2014). Axkoun, oOpQOVO HE TNV £PELVO TMV
Monegato, Cattaneo, Pece kot Vecchi (2007), n euedvion g OmMTIKNG avamnpiog
cvoyetTileTol pe TV TOPOLGID AVIIGTAOUICTIKOV UNYOVIGU®V, Ol OTOi0l EMTPETOVY GTO
GUGTIUA VO EAUYICTOTOMGEL TIG EMIPAGELS TOV HEIOEVOL ausOnTnprakov gpebiopatog. H
anmmAeln aicOnong odnyel cuyvl oTNV AVASIOPYAVOGCT CLUYKEKPIUEVMOV VEVPIKMOV OIKTO®V
TPOKEWEVOD VO AVOTTOEOVY TNV TO OMOTEAEGUOTIKY] TPOGOUPLUOYN OTIG VITOAEUTOUEVEG
aoOnoelg yuo va avtipetomiotei  anodisa (Collignon, Voss, Lassonde & Lepore, 2009).
To vevpikd cvoTNUO €YEL TNV KOVOTNTA VO TPOGOPUOLETAL GTNV OTMOAELNL TOV €VOG
aoOnplokod KOvOAMoD HE TO vo LEIOTATOL TAACTIKEG OAANYEC OTN OOWUY] TOL, OTN
ovvoyn, Aettovpyia Kot TG veupikég odinloemidpacelg (Lazzouni & Lepore, 2014). Tétowa
«ovtotafotiky  evmAootoéTNTOy  AauPdvel yopo pEca GTOV  OMTIKO  QAOLO 7OV
OVTOTOKPIVETOL  OTNV  EVOOUATOGT  TANPOPOPUDY  TTOV  OOKTIOLVTOL  SLOUECOV
SlpopeTik®Y  alcOnnplok®dv  Kavoldv (cross-modal), &v TpoKEWEVED AKOVOTIKMV

TPOGOUOIDGEMV Kot avT®dv ¢ aen¢ (Lazzouni & Lepore, 2014). I'a dekaeTieg, EpELVNTES
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UEAETNGAV T AELITOVPYIKT] OVOOLOPYAVOON LETA TNV OTMOAELD OPAONS, EPELVAOVTAS GbiKTO
Kavolo, avtd ¢ akong kot ¢ aeng (Lazzouni & Lepore, 2014). Avtég ot
VTOAEIMOUEVEG UGONGELS Elval TOAD CNUAVTIKES Y10 TOL ATOWO LE OTTIKY ovomTnpio, KoOdg
ATOTEAODV TO HOVOOIKO TPOTO VO OAANAOETIOPAGOVY OMOTEAECUATIKA HE TO TEPPAALOV
TOVG G€ Ae1Tovpyieg Onwg emeepynsio Kot EVIOTICUOS YOV TOV YPTCLOTOIOVVTOL Y10 TN
YOPIKN TAONYNOoN, Kol eneepyacio TNG AP YO TNV OVOYVOPION OVIIKEWEVOV Kol TNV
Mmpdry avayvoon (Lazzouni & Lepore, 2014).

[evikd, peréteg mov €xovv deloybel péypt onuepa o PAETOVTIES Kot 6€ ATopa LE
€K YEVETNG OMTIKN ovammpio €govv omodeiEel OTL PEPIKES TEPLOYEG TOL OTMTIKOD (PAOLOV
avantoccovtal aveEaptnta ond v onTikn eumelpio ko eneepydlovtol 10 TeEPLEXOUEVO
TOV TANPOQOPLOV ACYETOS TOL ooONTMPlaKod kovoAlod pEcw TOv omoiov  éva
GLYKEKPLUEVO £pEDICHO LETAPEPETAL: YVOOTO MG VIEPPACT TOV UGOHNTNPLUKADV KOVOAALDV
(supramodality) (Cecchetti kor Aowoi, 2016). Tnv 6w oTiyun, N OTOAEW TS OPOONG
odnyel o€ oL SOMIKN KOU AEITOLPYIKN OVASIOPYAVOOT OTIS OMTIKEG TEPLOYES TOL
EYKEQAAOV, £Va QAIVOLEVO YVOOTO ®C dlakavalikn evtiaototnta (Cross-modal plasticity)
(Cecchetti kot Aowoi, 2016). Bacel avtod ToV Qavopévov, TEPLOXES TOV EYKEQAAOV, Ol
0moleg GTEPOVVTIUL TV PLUCIKMV €1600®V TOVG, OAAAlovV TV oucOnTk) pvOoN Yo va
vrootnpifovv v enelepyacia TV €1600mV, epyduevav amd Tig dtatedelpuéves ocOnoelg
(Heimler, Weisz & Collignon, 2014). IToAvapiOuec peréteg veupoamelkdviong Exouvv dei&et
OTL Ol OTLTIKO1 PAOL0L TV OTTIKA OVATNP®V OTOKTIOVVTAL A0 AALEG AEITOVPYIKEG TEPLOYEG
TOV €YKEPAAOV KOl LTOPOVV VO avTOTOKPlBOUV GE OKOVGTIKN €1G000 1] GE OTNV TS APNG
(Stronks, Nau, Ibbotson & NickBarnes, 2015). Avtég Opmg or aAloyég yivovrot
TEPLGGOTEPO EKONAEG GTOL ATOLO TTOV EYIVAV TPOIULO OTTIKA AVATNPO CLYKPITIKA UE OTA
nov &ywvav apyodtepa (Stronks kot Aowroi, 2015). Zouemva pe v épevva tov Collignon

kot Aouroi (2013) m evmAaoctdOTTO M OTOlOL OMUIOVLPYEITOL OO TNV OMTIKY OVOTNPio
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Slapépel onpavtikd, Kabmg eEoptatal omd TV avartuélokn mtepiodo Katd TV omoio avTy
ovpPaivel. Téhog, ag onuelwbel Twg o Tpdtog dpoc (supramodility) agopd oto Tt Aaufdver
YOPO TOPA TV ATOAELD. TG Opacnc, evd o tedevtaiog (cross-modal plasticity) sivat to T
ovpPaiver e€artiag g EMAenymg g Opaong (Cecchetti ko Aowroi, 2016).

Evo ovtol ot 600 Opor ocvyvd BOewpodvtar ®g ovvoywviotikoi, apolfaio
amokAgiovtag €ENYNOELS Yoo TN OOUN KO AETOVPYIKY OPYAVMOGCT GTOV EYKEPAAO TOL
avOpdmov pe omTikn avamnpio, €ivar duvatov vo avamaplotodv 000 OYELS TOL 1010V
vopiopatog (Cecchetti kou Aowoi, 2016). I'a v axpifela, peyddo puéPog g avamTvéng
NG OPYLTEKTOVIKNG TOV EYKEQPAAOL (OIVETOL TPOYPUUUATICUEVO Vo cLUPel mapd nv
amoLGio OTOLGONTOTE OMTIKNG EUTELPIAG, 0ONYDOVTAG GE O OPYAVOGCT) TOV PAOLOV KOV
va enelepyaoTtel GUYKEKPIUEVO YOPOKTNPIOTIKE OMTIKNAG Kol UM OMTIKNG TANpoPopiog
(Cecchetti ko Aowroi, 2016). Tnv i1 GTLyUN|, N OTOVGIC ONTIKNG EUTEPING TPOKAAEL LLoL
Sraxavolikn avadopyavwon (Cecchetti kot Aowroi, 2016). Avtd yivetar péco o avTES TIg
TEPLOYES TOL EYKEPAAOVL Ol OMOIEG GTEPOVVTAL TV QUCLOAOYIKE OMTIKMOV €1G00MV, KOl
apyilovv va avtamokpivovtol 6to pn omtikd epébiopa (Cecchetti kot Aowroi, 2016).

1.2.2. AweOntnprokn AvTiKotaoTaon

Mo Tpocéyyion yvoot og AtesOntnplakn Aviikatdotoon (Sensory substitution)
OYEOAOTNKE Y10 VO UETOPEPEL OMTIKY TANPOPOPIO. OTOL GTOUM LE OMTIKN ovammpio
AVTIKAOIGTOVTOG TV OTTIKY TANPOPOPin CLGTNUATIKA GE Pt amd TS VTOAOITES GO GELS
(Maidenbaum, Abboud & Amedi, 2014). H npocéyyion avt Paciletol 610 yeyovog 6T M
Tnpoeopia Tov mEPPAALOVTOG givol o€ TOAAEG mepmTMOGES dabéotun Yo éva GTOUO
pHéc® SopopeTikdy otodntnplokodv kavolmv (Rodriguez-Hernandez kot Aouroi, 2010).
AvoépeTan TNV IKOVOTNTO TOV EYKEQAAOV VO AVTIKATOCTEL TIG AEITOVPYIES P0G OTOVGOG
aicOnong amd Ao arsOnnplaxd kavait (Kupers & Ptito, 2004). Avto onpaivel 0tin apn

N M 0KON UETOQEPOVY TANPOPOPIES Ol omoieg dlapopetikd o Ba NTav dabéciues ot
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dropo pe omtiky ovamnpio (Kristj’anssona kot Aowoi, 2016). To mo kowd mopadsrypa
atcOnmplakng avtikatdotaong ivar 1 Mapdry (Bach-y-Rita & Kercel, 2003+ Kupers &
Ptito, 2004) n omoia divel T duvatdTNTO OTO GTOHO e OTTIKY ovamnpio vo dtapdlovv
YPNOIUOTOLDOVTOS TO cmpatoaicOnmplakd cvomuo (Kupers & Ptito, 2004). Ot cuokevég
a1loONTPLOKNG  AVTIKOTACTOONG  UETOPPAlOLV TNV  OMTIKY TANpoeopio. amd  £€vov
aloOnTpa, OTMC Mol KOUEPO 1 OmO WO GUOKEVLT VIEPNYOV, GE L0 HOPPN 7OV TO.
OKOVOTIKGL GULGTNUHOTO 1 TO GUGTNUOTO OQNG HUTOPOVV VO OvVIXVEDGOLV KOl Vo
eneEepyacTovV, £TG1 MOTE TA ATOUO OLTE VAL LITOPOLV VO S0V LEGM TNG OKONG 1 TG QPG
(Proulx kot Aowroi, 2016). Amotehohv pio pHOpeN OTTIKNG amokotdotacns (Striem-Amit,
Guendelman & Amedi, 2012) kot exiong, amotelovV pn mapeuPotikn demapn avOpomon —
UNXavng, Ol OTOleg GTNV MEPIMTOGT TOV ATOUMV LE OMTIKN OVOTNPI0 UETATPETOVY TNV
OTTIKY] TANPOPOPIa GE AVOTOPOOTAGE apng N akovotikég (Maidenbaum kot Aourot,
2014). "Exovv avomtuyfei pe vyioto okomd vo  vmootnpifovv Tig Kabnuepwvég
dpaotnplomeg atOp®V Tov otepovvtarl kamowag aicOnong (Elli, Benetti & Collignon,

2014).

1.2.3. Nontikég eikdveg kot Avtidnym Tov xdpov

Otav PAémovpe éva avTiKeilevo, UTOPOVUE VO TO OVOYVOPICOVUE EMEWN TO
OLPOPETIKA YOPAKTNPIOTIKE TOL EVOVOVTAL HEG® €VOG unyovicpol décpevong (Bértolo,
2005). Avtd pmopel vo yivel pES® TNG EVEPYOTOINONG TOAADV VELPOVOV 1 Vo
avomopacTafodV GE [l VIEPGTAAN GTOV OMTIKO QAOL0, aAAG gite gival To éva eite To
AL0, 0VTO £xEl CLYKEKPLUEV OATOEN 1 OTTOl0L EMITPEMEL TO OVTIKEILEVO VO OVOLYVOPIGTEL
o¢g povadwod (Bértolo, 2005). Mmopobue emiong va «dovpe» 10 110 oviikeipevo pe
KAEOTA TO HATLOL KoL TO SLOPOPETIKG YopaKTnplotikd mapapévovy (Bértolo, 2005). ITog

pmopet va yivel avtd yopig apeipinotpoeideig etoddovg; (Bértolo, 2005).
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H vontwkn ewdva amotelel pior onuaviikny Asttovpyio ™ avOpdTIVIG YVAOONG
(Cattaneo kot douroi, 2008) 1 omoio. vdpyel oe OAa To. ouoONTNPLokd koavdAio (Nanay,
2017+ Pearson, Naselaris, Holmes & Kaosslyn, 2015). @cwpeiton ©¢ amotéAecua Hiog
GUUPOAIKNG OpOCTNPLOTNTAG KOL MG EVEPYN KOATOOKELY 1 Omoio AEltovpyel amd TO
yvootikd ovotnua (Dulin, Hatwell, Pylyshyn & Chokron, 2008). TToAAéc perétec €xovv
EPEVVNOEL TN VONTIKN €1KOVA ota dtopa pe ontikn avormpia (Cattaneo kou Aowoi, 2008).
H vontikn ewkdva avoaeépeton oe kdbe pLopen vonTiknig avamapioTacns Tov epebicuatog
10 omoio datnpel T WIOTNTEG TOV, €V AMOVGIO TG PLGIKNG Tpocopoimong (Singh &
Pande, 2017). M vontiky ikova Bopiler avuAnmrikég epmelpieg tov epediocpatog oAld
elvar S1oQopeTikn omd avTEG €M, o avtiBeon pe TV avtiinyn, 0 GYNUATICUOS OGS
€1IKOVAG OEV OMOLTEL T PLOIKN TOPOLGIN TOV PAVTOCTIKOV ovTikelévoy (Singh & Pande,
2017). O ovpPoMopdc ivar n vontikn mpocopoioon 1 onoio meptlapPdver avékinon
LOKPOTPOBESUNG UVAUNG TPONYOVUEVOV EUTELPUDY, GLVOLALOVTAS TEC G OMUOVTIKEG
povadeg (Singh & Pande, 2017). Mepikéc épevveg €xovv dgi&et OtL T0. dtopa To. omoio
&ywvav ontikd avannpo vopig ot {on elvar IKava vo EKTEAODV LEPIKES EPYOGIEG VOTTIKOV
cvppolopod oto 1010 eminedo amdOOOONG KOl pHE TO O YOPOKINPIOTIKE OT®G Ol
PAémovteg, axopa KL gdv dgv glyav ontikn eumepio ko yvopilovv to mepPdAlov Tovg
povo péocw pn ortikadv kavoldv (Vanlierd & Wanet-Defalque, 2005).

M TpdTn mpocéyyion avtov Tov BEpatoc sivar eoTiacuévn otn ¥pnomn Pocik®dv
onTIKOV vontikev ekovev (Cattaneo kot Aouroi, 2008). Zopugwvo pe v £pgvvo TOL
Bertolo (2005), dtoua ek yevetng OMTIKA OvAmnpo, T omoio dev giyav moTé eumeipio
opacems, eival Kavd vo, omtikomowmcovyv. Bdoel avtov, vrovogitar 0Tl To. GTOHO OVTA
UTOpPOVV  YPNOCLUOTOIOVTOS GAAD o1oONTNPlOKE KOVAALL VO EVOOUATMOOOVV OLTEG TIG
€10000VG HECH TOL OMTIKOV GUOTHLOTOS TPOKEIUEVOL VO TOPAYOLV EVVOLEG IKOVES Yo

Ypaikég avamapootdoels (Bertolo, 2005). Mo devtepn mpocéyyion €xel €0TIAGEL GTNV
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avantuén yYopikng yvoong ota omtikd avannpa atoua (Cattaneo kou Aowroi, 2008). H
YOPIKN YVAOON EMTPENEL TOV TPOCAUVOTOAICUO KOl TNV OAANAOETIOpaoT e TO TEPBAALOV
(Cattaneo ka1 Aowroi, 2008). Av 1 6pacn amotedel TNV KOPLAL TYN YOPIKNEG TANPOPOpiag
KOl avTIANYNG £vovTl ToV GAAOV KaVOA®OV, TPOKVTTEL TO EPAOTNLO TMOG 1) AKOVOTIKT Kot
OTTTIKY] OVTIANYT VATTOUGCOVTOL KOl AELTOVPYOVV OTOV 1] OTTIKN TANpopopia eivat amodca
and ™ yévwnon (Eimer, 2004). Xty épevva twv Pasqualotto kor Newell (2007)
EMONUOIVETOL OTL | OTTTIKN eumelpion O1dpapatilel oNUAVTIKO pOAO GTNV OVOTOPACTOON
Mg YOPIKNG TANPOPOPING YEVIKDG, KOL GOTN YOPIKN EVNUEPWOOT] OKNVAV  OTTIKNG
AVOTOPAGTOONG EWOIKMG. ZVVETELN TNG ATMAELNG OTTIKMOV EUTEPLOV £ival OTL O EK YEVETNG
omtikd avammpotr Ba mpémel va Pociloviol amOKAEIGTIKA G YOPIKN TANPOEOpio TOL
TpoépyeTal omd TIG vmoAewmopueveg GOwkteg aicOnoelg (Eimer, 2004). Q¢ ek tovTOL,
eatveTar 6Tt N YOPIKN aVTIANYN TOV €K YEVETNG ONTIKA avAmmpwv Kot TV PAendviov Oa
avartuyfovv and dapopetikég Topeieg (Eimer, 2004).

H mopatipnon 6tt ta dtopo pe €K YEVETNG ONTIKN ovommpio eKTEAOVV OMTIKES Kot
OKOVOTIKEG YOPIKES OVTIMNTTIKES epyacieg €£icov KOAQ 1 akOUO KAAVTEPO OO TOVG
PAémovteg, mmg pmopel va copPipactel pe v vedbeon Ot N onTky TANPOoPopia glvar
OTUOVTIKY Yo, Vo KaBodnynoet ympikég kpioelg otnv akon kot aery; (Eimer, 2004). Mia
e€nynon etvar 611 1 anoAELR VOGS oeONTNPLKOD KOVOALOD KATOANYEL 0€ ALENUEVN YPNOT
TOV VIOAEmOuEVOY AfikTOV aoOnmplokoy cvotudtov (Eimer, 2004). EmmAéov,
veEVPAOVEC 01 omoiot Ba avtamokpivovtay QUCIOAOYIKE 6T0 OmTIKO epébhicpa pmopodv va
TPocAN@eOovv amd GAlo oucOntnplokd kaviAo OTav 1 ONTIKY €{0000G €ivol EVIEANDC
anovco, (Eimer, 2004).

levikdg, motedetanr 0TL | am®AEW TG OPAONG £YEL ONUOVTIKO OVTIKTUTO GTNV
amdkTnomn ¢ xopkne yvoong (Papadopoulos, Koustriava & Kartasidou, 2011). H 6paon

glvol TOAD ONUOVTIKY YOO TNV KOOIKOTOINGTN Kol avomopdoTocn TOv KOVTIVOD YMPov
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(Papadopoulos & Koustriava, 2011) kot Oempeitar ®G 1 MO OGYETIKN UE TIG YOPIKES
gpyaocieg, oA dgv eivan amapaitntn v avtég (Millar & Al-Attar, 2005). Atoua pe €k
YEVETNG OTTIKY| avamnpio, YP1OUOTOIMVTOS KATAAANAES GTPATNYIKEG Y10 Vo eEEPEVVIIGOVY
KOl VO K®OIKOTOWOOLV TO Y®PO, E&ivorl Kavd vo  emdeiEovv  amodoTIK YWOPIKN
ovunepipopd  (Papadopoulos, Koustriava & Kartasidou, 2012). H «xotdAinin
OAMOKEVIPIKT]  OTPOTNYIKY] umopel va  aviiotobupicer T1g 1010tT1eC NG OpaO™G
(Papadopoulos & Koustriava, 2011). ‘Exet amodetytei 6TL 1) omtiky avomnpio kéOe ot dgv
elvar amoxAelctikd vmevOBvvn Yo ™V KaBvoTéPNoN OTNV AVATTLEN UG YOPIKNG
oe&omrog, oAAd {owg elval amoTéAecia OVOAOKANPMOTNG aVATTUENG GAA®V YOPIKOV
oeottov  (Koustriava & Papadopoulos, 2012). Inupovtikég yopikés 0e&lotnreg
Bewpovvtol 1 YVAOGCT TOL GOUATOS, 1| TAELPIKOTNTO, 1| KOTEVOVVOT, 1| VONTIKN TEPIGTPOPT,
N TPOOTTIKN Kot M ywpikn kwdkomoinon (Koustriava & Papadopoulos, 2012). A&iCet
akou”n va avagepOet OTL Yo TNV KOTovOnoT Tov Xdpov, n apr| Oempeitor wg factkd Kavai
(Papadopoulos, 2005- Papadopoulos & Karanikolas, 2009). To ortikd Kot antikd Kovoil
TAPEXOVY CNUAVTIKES TANPOPOPIES Y10 TNV TAVTOTNTA KOl TNV TOTOOEGIN TOV AVTIKELEVOV
otov mepumpoowmikd yopo (Postma, Zuidhoek, Noordzijo & Kappers, 2007). Evo ot
PAémovteg Pacilovior kupiwg oTnv OpACT] YO VO OVOTOPAGTIICOVYV TOV TEPITPOCHOTIKO
ADPO, TA ATOUN LE OMTIKY avamnpio. KOAOHVTOL VA YPNCLLOTOMGOLV TO OTTIKO GVGTNLO
(Postma ko Aouroi, 2007).

Ev xotaxieidl, Bo Aéyape mog ybpn o€ avtnv TV evOTNTO amoKTRONKAV Pactkéc
YVOOEL YL TNV ONTIKY] ovomnpio. omd €VVOLOAOYIKNG Kol VEVPOAOYIKNG OTOYEWG,
EI0AYOVTOC LOG €V HEPEL GTOV KOGUO TNG OTTIKNG VO piog, Kot £T61 TP, LTOPOVUE VO
TPOYMPNOOVUE GE EOIKOTEPA BEUATA GYETIKA LE TNV VTOGTNPIEN TOV TOPEXETAL GE AVTA

To ATOWO LEGM TNG XPNONG TNS TEXVOAOYING.
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2. Atk Teyvoroyia (Haptics)

H ondieia g 6paong emnpedlel oyeddv kdbe dpactnploTnTa TG KOOMUEPIVIG
Conc (Manduchi & Coughlan, 2012). To meprdtnuo, n odnynomn, to Odfoacuo Kot m
avaYVOPIoT  OVTIKEWEVOVY, TEPLOYOV Kol avBpommv yivetor O0OoKOAN ywpig Opoaon
(Manduchi & Coughlan, 2012). ®avtacteite tov g0vtd oag Pubiouévo oe Evav €IKOVIKO
koopo (Maidenbaum, Buchs, Abboud, Lavi-Rotbain & Amedi, 2016). ITepmyeiote o€ éva
HEPOG oL dev €xete mhel TOTE Kol i0MC OEAETE GVVTOUA VOl TO EMIOKEPTEITE, EUTAEKECTE GE
po tepiétela N Ppiokeote otn PEOT €VOC KOVOVIKOV YEYOVOTOG, OTOV E0pViKa 1 000vn
offver (Maidenbaum kot Aowwoi, 2016). Xtepoduevol NG OMTIKNG TANPOQOPIOg
QONOKPOVESTE OO OLTOVS TOLG EKOVIKOVS KOoUovS, ot omoiot Pacilovior kupiwg oe
ontikd ototyeio (Maidenbaum kot Aowrot, 2016). Evd 6tovg meptocdTeEpoLS ¥p1oTEG TETOL0
TpoOPANpa  eivor omdvio, ovtd To mEpPdALovio Oev  givol EMOPKMG TPOSPAGILOL
(Maidenbaum kot Aowroi, 2016).

X€ QUTNV TNV EMOYT TNS TANPOPOPIAG, N XPNON EKOVIK®OV LOPPADV ETKOVOVING EXEL
Yivel eup€mg SNUOPIANG, KAVOVTAG TOV KOGHO OAO KOl O SQVGTPOGITO GTO ATOLLOL [LE OTTIKT
avammpio (Gupta, Balakrishnan & Rao, 2017). [ToAAég amd Tig TANpOPOpieg TG SVYYPOVIG
Kowavioag etvor doBéoipeg eite amoKAEIOTIKG G EKTVTOUEVT Lopen (epnuepidec, Piiia,
TEPLOOIKA) €lTE pE TN YpNo”M HEowV oL eivarl oe peydrlo Pabuod omtikokevipikd, OTMG M
mAedpaon ko ot tovieg (Rice & Jacobson, 2005). ‘Eva ontikd avdmnpo dtopo cuvyvd
AmOKTA TPOGPACT OTNV ONTIKN TANPOQOpio HECH U0 OladtKaciag OTov £vag PAETOVTAG
UETOTPEMEL TNV OMTIKN €KOVAL G€ HOPPN oPng M Aektikd (Sjostrom, Danielsson,
Magnusson & RassmusGrohn, 2003). Avtd mpopovmdg AEITovpYel MG TPOYOTEIN Yo KAOE
dropo pe omrtiky] avammpio wov 0&Ael va €yer mpdoPoon o€ ONTIKEG TANPOPOPIES,

nepropilovtag pe avtdv tov TPOmO TNV avtovopio tov (Sjostrom kot Aouroi, 2003).
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[Tpoxeévov va avtiotafpicovy TV andAELn TS OPOONG, TO GTOUO LE OTTIKY avammpio
YPNOUOTOIOVV AKOVOTIKOVG KOl OTTIKOVS TPOTOVS Yo VO aVTIAAUPAVOVTOL TANPOPOPIES
and Tov kocpo (Yu & Brewster, 2003). Ymoomnpiktikég GUOKEVEG £Y0vV avamTuyOel Yo vo
BondMcovv avtd To dtopa, XPNCYOTOLOVTING aLTd Ta OVO asOnnplakd kovaia (Yu &
Brewster, 2003).

[TAnBopo atou®V e OTTIKY avamnpio ¥PNCYLOTOOVY GUYYPOVN TEXVOAOYIO Yo Vo
ektelécovv kabnuepvég epyaciec (Csapd, Wersényi, Nagy & Stockman, 2015). 'Etot
AoV, 1M VTOGTNPIKTIKY] TEYVOAOYIX Yl TA ATOUO OVTNG TNG KOTNYOPLlog amokTd OAO Kot
TEPLOCOTEPO EVIAPEPOV GTOV TOUEN TNG £PELVAG OO JPOPETIKOVS KAAOoVG (Bhowmick
& Hazarika, 2017). v épevvo tov Gerber (2003) avoeépetar mO60 onpovtiky givat n
VIOGTNPIKTIKN TEXVOAOYIO Y100 TO ATOO LLE OTTIKY ovammpia 1) ool pumopel vor Ennpedcet
116 Lwég aTOV TV avOpOTOV, BEATIOVOVTOS EKTOOEVTIKES KO EPYOCIOKES EVKALPIES, TO
Kowmvikd diktva Kot dtevkoAvvovtag v avesaptnoio. H texvoloyia avtr tovg emtpénet
Vo amoAOGoVV KaAVTEPA TNV TPOSPACT] TOVG GTNV TANPOPOPia, Vo daBACOVV Yo TOVG
€0VTOVG TOLG KOl Vo, BEATIOGOVV TN pobncloky tovg gyypapotocvvn (Papadopoulos &
Goudiras, 2005).

Qo61660, Yoo TOAG amd TO GTOMO. LE OTMTIKY ovommpie, To KOpL HEGA Yo TV
TPOCPaCT TOVG GE EIKOVIKEG TANpoopieg etvar M xpnon &vog avayvaotn o8ovng (Jay,
Stevens, Hubbold & Glencross, 2008). Evéd o avayvdotng 000ving 60vAEDEL ETOPKDS Yo
ta Kelipeva, doev moapéyel mpocPacn oe mAnog GAA®V TANpopoptdv Tov Paciloviol otnv
OTTIKY] TopovGiaoT dedouévov Yoo T peTapopd vonuotog (Jay kot Aowroi, 2008). To
onTiKd oo plokd cOGTNHA EVNUEPOVEL TO YpNon yw v tomobecio TOL ©TO
TePPAAALOV TOV VTOAOYIOTH] HEG® OMTIKAOV GTOXEIMV, NG Kivnomg Tov kEPGopa Kot
emonudvoenv (Rice, Jacobson, Golledge & Jones, 2005). And ™ otryun mov kavéva omd

VT To oToLXEln deV eivan dabEcipa Ge YPNOTEG e OMTIKN avammpio, VTEPYEL ONUAVTIKT
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dvokoAia 61N xpnoiponoinon ToAL®V tétolwv mepiBarloviov (Rice kol Aouroi, 2005). Av
KOl Ol YpNoTeS TOL VTOAOYloT) Pacifoviol KATA TOAD GTNV OMTIKY OVUTPOPOOHTN O,
xpPNoteg pe AMyn i kaborov opacn mpémel va Pacilovior oe GAAG KavOAMQ Yio Vo, £(0VV
npdcsPaon oty dw mAnpogopia (Crossan & Brewster, 2008). Ilepiopiopoi otnv
VTOGTNPIKTIKY] TEYVOAOYID KOl GTOV OLGTPOCITO GYESOGUO 10TOGEMOWV eUmodilel Tovg
YPNOTEG LE OTTIKN avomnpict vo AABovv OAES TIC SUVATOTNTEG TOL OASIKTOOL, GE avTifeon
ue tovg PAémovteg (Yu, Kuber, Murphy, Strain & McAllister, 2006).

[Ma toug Tapamdve Adyovs, VEEG AmOTELEGUATIKES LEBODOL UN OTTIKNG EMKOLVAOVIOG
YPEALOVTOL Y10 TOL GTOWOL PE OTTIKY avamnpia 6To oVyypovo koopo (Pawluk, Bourbakis,
Giudice, Hayward & Heller, 20150). I'to. T0 6(£510.61L0 VTOGTNPIKTIKNG TEXVOLOYIAG QVTOV
TV otopv givor amapaitnto vo AneBodv voyn To YoPAKINPIOTIKE TOL TANOLGLOV-
61OY0V (OTMOC M WTPIKN KOTAGTACT, 1| EUTEPIO, Ol ATOYELS, Ol TPOTUNGELS, TO KivnTpo)
Kot ot oAAnAoemdpdoelg tov pe 10 mepidirov (Pawluk, Adams & Kitada, 2015p).
Yrdpyer mowthopoppioc. otov mANOLGUO TV OMTIKA avAmnpeV oTtOH®V Kol Ol
TPOYPAUNOTIOTEG O Tpémel va macyifovv Yo po TEPEKTIKN oyediaon e Texvoloyiag
(O’Modhrain, Giudice, Gardner & Legge, 2015). Eivoxr onpoavtikd va kabopiotei edv to
TEAMKO TTPoidv Bo elvar Agttovpykd, Ol OTAMG MG TPOG TNV TEXVOAOYiO AAAL MG TPOG TO
TAQiG10 tKovoTHTeV Kot Ttpotiuioemy tov ypnotn (Klatzky, Giudice, Bennett & Loomis,
2014). Toydv amotuyio aVTOV TOV TOPAYOVI®V, Od HEUDCEL AVOTOPEVLKTO TN AELTOVPYIKN
YPNOUOTNTA TNG GLOKELNG Kot TG ThavoTNTOS Vo vwoBetnBel amd Tov embBountd TEMKO
ypnot (Klatzky kon Aowmot, 2014). "Eva onpovtikd yopoknpioTiko TV GUGTNUATOV elval
N mpooPaciudtnTo 1 omoio EMITPENEL YPNOTEG HE OLUPOPETIKES TKAVOTNTES VO £YOLV
npocPaon oe avtd (Ghiani, Leporini & Paterno, 2009). KatdAAnia, Aoutdv, oyedtacuévn
VTOGTNPIKTIKN TEYVOAOYIO £IVOL GNUOVTIKY Y10, QVTOVG LE OMTIKY OVOTNPi0 TPOKEUEVOL

va V1I00ETNGOVY AVTAV TNV TEXVOAOYia Kal Vo £(0VV TPOSPacT otV TANpopopio, TPy
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ov Ba dlevKOAVVE TIG €PYOCIEG TOVG GE TPOCMMTIKO Kot emayyeApatiko emimedo (Kim,
Smith-Jackson & Kleiner, 2014). Q¢ &k TOUTOV, GYEIACTEG VIOGTNPIKTIKNG TEYVOAOYIOG
TPEMEL VAL ODGOLY TPOGOYN GE EVOALUKTIKES TNG OPUONG DOTE KOl VOGS OMTIKA OVOTNPOC
YPNOTNG VO OLOKANPDOVEL TIG £pyaoieg Tov (Shinohara & Tenenberg, 2009).

H avtictotyio tov Tt pmopetl va 6etl kKavelg pécw evog eVOAOKTIKOD aioOnTnplakol
KovoAlov, Tapovotdlel mpoPAnuota  eEottiog  eyyevadv  Ol0pOPOV KOl  GNUOVTIKG
TEPLOPICUEVNG TTANPOPOPIOG TTOL UETAPEPEL TIG IKOAVOTNTEG OLTMOV TOV EVOAOKTIKOV
avTIANTTIKOV cvotnpdtov (Pawluk kot Aowroi, 20150). Xvvendg, o amd Tic TPOKANGELS
OTLG OVOTTUGOOUEVEG VTOGTPIKTIKEG TEXVOAOYIES Y10l TOL dTOpO e OTLTIKY| avommpia efvor 1)
TAPOYN| TANPOPOPIOV OV £ival AEITOVPYIKA 1GOSVVOUN LLE OVTE TOL OTOKTIOLVTOL LEGM
g Opaong (Pawluk xor Aowroi, 2015a). H xopra eotioen avtov Tov edwkol Bépatog ivor
1N ¥PNON TOV ORXTIKOD KOVOALOD GTIS VTOGTNPIKTIKES TEXVOAOYIES Y10 TO ATOMOL QTG TNG
katnyopiog (Pawluk kot Aowroi, 2015a). Kawvotopog teyvoroyio kot AOYIGUIKO Hmopovv
VO EVEOUATOGOVV TAOVGLEG TANPOPOPiEg HECH NG aicOnomg TG aPNg, TPOGHETOVTOG TIg
TANPOQOpiec o1 omoieg mapéyoviatl omd akovoTikd kot ontikd péoo (Jeslin, Oketokun &
Nikkila, 2016- Selvi, Shalini, Selvi & Kumar, 2017). H koawotoépoc avty texvoloyia
£PYETOL OTO TPOGKNVIO LLE TNV OMTIKY TEYXVOAOYiOL.

H antin| teyvoroyio amotehet v emomun g aens (Chang, 2002). ‘Etot, mpotod
yiver AOyog Yo quTiV TNV Kavovpla TEXVOAOYia KPIVETOL amapaiTnTO VO LITOYPOUUCTEL M
onuocio ¢ aicOnong g agne, n omoio EUTEPLEYETOL GE CLTNIV TNV TEYVOAOYio Kot

SdpapatiCel onuoavtikd poro.

2.1 H onpaocio ™c agng
Eivar adiopgiofrimro 6t éva kdplo pépog g Long pag eivar n adAniosmiopaon

pe 1o mepifariov (Kajimoto, Inami, Kawakami & Tachi, 2004). And avtiv ) oyéon,
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TANpoPopieg and tov KOGHo Aapupdvoviot amd ta mévte acOnmplokd kavéio (Kajimoto
ko Aowrot, 2004). And avtd o KavdAio — Opacn, Nxos, YELGT, OGEPNON Kol apn — LOVO M
aiocOnon g aeng Hag emMTPEMEL VO AALAEOVIE KOL VO XEPIGTOVUE TOV KOCUO YOP® LOG
(Minogue, Jones, Broadwell & Oppewall, 2006). H ypnowotntd ¢ €ykertonr oto 0Tl
amotedel T0 KOplo ausOnTMplokd Koval Kotd To apyikd oTAo0 TG TOOKNG NAKING Kot
TOPOUEVEL GNUOVTIKO KaTd TN dtdpkewa g {ong (Kirby & D’Angiulli, 2011). Eivow amod
TIC TOo onuavtikég aonoelg e avBpomvng dwdwoasiog (Tang ot Aouroi, 2015). H
antikn aicOnom emmpedlet évtova tn yVOOTIKY avantuén kot v Kabnuepvotnta tov
ooV Kot Tov evnAikeov (Kwon & Nam, 2011) kot dtedpapatiCer onuovtikd poro otnv
aAAniogmidopacn pe tov koopo yopo pag (Gueorguiev, Bochereau, Mouraux, Hayward &
Thonnard, 2016). O pdévog tpoOTOg GAANAOETIOPOOTS LG UE TOV KOOUO €ivol pECH TV
KIWWNOEWV, Kol 0L KOpleg oAnloemdpaoelg sivar péow tov yepuwv (Beli & AldoFaisal,
2015).

To avBpodmvo yépt amotedel To KOplo epyareio dacHvdeong petald avBpmmov Kot
nepPdArovtog, emttpénet v e€epedvnon Tov KOGLOL Kot TN pabnomn xépn oty avtiinym
(Pessia ko Aowmot, 2017), e&umnpetel aucOnnplokés Kot KivnTikég Agttovpyieg ol omoieg
givar odMnrosEaptdpeveg (Smith, Gosselin & Houde, 2002), avoroapiotd évo moAdTAOKO
cvotnua pe mOAD evaicOnteg acONIMPloKES wovoTNTeG Kol eMOEEIES AgtTovpYies
yepopov (Baldi, Scheggi, Meli, Mohammadi & Prattichizzo, 2017), £xet onpocio yevikdg
v v avantoén tov avBponov (Shkolyar & Lykova, 2015). TIpoxettal, Aowov, yia Eva
KOTOTANKTIKO Opyovo €viovng ousOnmplokng o1dkpiong, emoeSidtnTog Kot ONHovpyIkng
£KQpaoNg, Kovo TOG0 Yo HeYdAo HViKO Kpdtnuo 660 Kot ylo AETTO KvnTiKO EAEYYO
(McKee, Agur, Tsang & Singh, 2005). H cwoth Aettovpyia tov yeplov Poaociletol og évav
Hovadlkd cuvovacud duvaung, otafepodtnTog, OKPITIKNG aicOnong Kot KivntikdtnTog

(Watt & Chang, 2011). H dwatapayn avtig ¢ evaicOne 16oppomiog KataAyel ot
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peiwon g Aertovpyiag Tov ¥ePLoH KOl GTNV OMOAELN TNG IKOVOTNTAG VO EKTEAEL KATO10G
Bacucéc dpaoctnprotnteg Kadnuepwvng owPioong (Watt & Chang, 2011). [ToAAd amd to
Kafnkovto Tov avOAaUPAVEL TO YEPL, OTWG TO KPATNHA HE aKpiPela Kol 0 XEPICUOS TOV
OVTIKEILEV®OV, 1] OVIYVEVLCT] OTOLUK®V EAATTOUATOV GE AEIEC EMPAVELES, 1| OLAKPIOT VOOV,
e€aptovtol amd TV deppatiky evaichncio tov daytvAmv (Scheibert, Leurent, Prevost &

Debregeas, 2009).

H onpoocio tov xeprov yivetoan endddvva epgavi| 6tav cupuPel anmmieia tov yeptod M
ATOAELN AELTOVPYIOG TOV XEPLOV, TPAYLLO TTOL £XEL AUECT] EXLOPACT] GTNV TTOLOTNTA TNG {ONG
pog (Beli & AldoFaisal, 2015). Tt 6o ftov Gpoye xepdtepo, T0 va Yaoel kdmolog v
opaon N v aicOnon g aeng; (Robles-De-La-Torre, 2006). Av kot 1 apn givar Kowvdg
VROTIUNUEVT], ONUOVTIKY] COUOTOMGHNTNPLOKY omdAEl Ogv  UTOpel  EMOPKDOG va
avtiotafotel and v 6paon (Robles-De-La-Torre, 2006). Ot emATOGCELS TNG ATDOAELOG
g aicOnong g aeng elvat o) andAielo g wavomrag aichnong g Béong kot g
Kivnong tov HeAdV T0v coOUTog, B) onuavtiky] BAAPN otV anddoon de&loTnTeVY, aKoua
Kot pe TANPN OpaoT) Kol ko], ) un wavotra fadiong, 8) peydin andigio g akpifelog
Kot NG TabTNTOG TG Kivnong, otépms ota xEpLa, €) LeYOAn dVoKOAI TNV eKTEAEOT
EPYOOIOV 01 0moieg GLVOVALOVY GNUAVTIKEG YVWOOTIKES OlEPYAOIEs KOl AENTEG KIVNTIKEG
0e&10TNTEG, KOl OT) PEYAAN OLGKOAIM GTNV EKHAONGON VEOV KIVITHPLOV EPYACIOV 1| GTNV
emavekmaidevon Tov 1oN yvootodv (Robles-De-La-Torre, 2006).

H mipng éAdetyn g aicbnong g aeng otovg avBpmmovg ivatl £va oA ondvio
aVaQEPOUEVO PALVOLEVO, 0VTO AAAmGoTE emPefarmdvel Ko T onpacio g aeng (Gallace,
2012). ®@aiveral, SNAodn, g ExEl TPOoTATELTEL oLTN 1 aicOnon and coPapég (nuiég N
tportonomoelg (Gallace, 2012). Zovtog o€ évav kOGO Ywpig TNV aicOnomn g aeng, mépav
amd TIC YVOOTEG COUATIKEG KOl KOWMOVIKES EMMTOCELS, OMAEG KaOnuepvég epyaciec Oa

yivovtov vepPoiikd 6vckoieg va mepatwBodv (Minogue & Jones, 2006). H aicOnon tng

24



apne, o€ avtifeon HE TNV OMTIKN Kol OKOVLOTIKN aicOnom, dev umopel va dwokomel
eumodifoviag To €1oepYOUEVO ONUATO, OTMG YIVETOL UE TIG OMTIKEG KOl OKOLOTIKEG
aloOnoelg, KaAvTTovToag OnAadn To HATio 1| xpnolponoldvtag wtoaonioss (Allerkamp ot
Aouroi, 2007). To amtikd cvotua avtiinyng eivor mévia evepyd oe O to. UEPN TOL
dépuartoc (Allerkamp kat Aowrot, 2007).

To oépua amoterel 10 peyoddtepo Opyoavo Tov copoatog (Rauma, Boman &
Johanson, 2013 Chen & Ge, 2016). Ot Bacikéc Tov Agttovpyieg eivar 1 mpocsTacios TOL
avOpOTIVOL CONOTOS Ao TEPPAALOVTIKT] PAGAPN Kot amd QUOIKES Kot YNUIKES EMOPACELS
(Chuong kot Aouroi, 2002), n emd6pO®oN KoL TPOSAPHOYY| (AVTOETOVAMOT KOt OAAXYY|
ot ovvleon kat T doun Otav tpavuatiletar) (Dabrowska xat Aouroi, 2016), n pvOUIoN
¢ Beppokpaociag (Chen & Ge, 2016 Dabrowska kot Aouroti, 2016 Dabrowska kot Aoimot,
2017), n petagopd vepov (Dabrowska kot Aouroi, 2017) o n aicOnom (Dabrowska kot
Aowmot, 2016 Dabrowska kot Aouroi, 2017). To déppo, ®g 10 HEYOADTEPO OVTIANTTIKO
opyovo, pag diver v aioBnon g aeng (Allerkamp ko Aowroi, 2007 - Zimmerman, Bai &
Ginty) ko dpa ¢ aebnTikny BOpo tov e€mTepKod gpebicUATOC EYOVTUC TOAADY EBGHV
atoOntpeg (Chouvardas, Miliou & Hatalis, 2008).

To dépua mepiéyer vmodoyels dEOP®V TOI®V Ol OToiol aVTATOKPivOovTal GE
dapopeTikove tomovg diéyepons (Goodman & Bensmaia, 2018, 6.1). Ot Ogppovmodoygic
ATOKPIvOVTaL 68 aVAOIVVESG OAAOYEG 61T BEpLoKpaGio TOV dEPUATOC, O1 LTTOSOYEIG TOVOL GE
WOYLUPY UNYOVIKY, Oeppikny M MUK O€YEPoN TOL SEPUATOG Kol Ol YOUNAOV opiov
UNYOVOLTIOO0YELS O LKPEG TOPOUOPPDGELS Tov dépuatoc (Goodman & Bensmaia, 2018,
c.1). H molopoio emedvela Tov yeplov MEPLEXEL TEGGEPLS TUTOVG YOUNAOD opiov
U avOuTOd0YE®V, 0 KaBEVAG ad TOVG 0TOI0VG ATOKPIVETOL GE SLOPOPETIKEG TAEVPESG TOV
TOPOLOPPOCEDY TOL Oéppatog: kuttapo Merkel, owpooeaipito Meissner, aipoc@oipio

Pacinian, kot oamoAnéeilg Ruffini (Goodman & Bensmaia, 2018, 6.1). Avtoi ot vmodoyeic
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UETOTPETMOVY  UNYOVIKEG TOPOUUOPPADOCES TOL OEPUATOC GE VELPIKG OCNUATO TO OTOio
petapépovior otov eyképoro (Goodman & Bensmaia, 2018, o.1). Evpiokduevol, yia
TOPAOELYLOL, GTO OEPUIKO KO EMOEPUIKO GTPOUA TOV Agiov (Ywpic Tpixeg) d€puatog, avtol
01 TEGOEPLS OLAPOPETIKOL TOTTOL VIOJOYEMYV GTEAVOVV TOALOVE GTO COUATOMSONTNPLOKO
QAO10 OtvovTag pag TNV KavOoTnTa va. eKTiuoovpe to uéyebog g aeng (Allerkamp xon
Aouroi, 2007). Av kot kdBe TOTOC VTTOSOYEN OVTIOPE OLPOPETIKA GTO UNYAVIKO epEficpa
oL £QAPUOLETAL GTO OEPLUO, OLOLOTNTEG TAPAUTIPOVVTOL GTO PLOUO TPOGAPUOYNG MG TPOG
10 gpébicpa (Allerkamp ko Aowroi, 2007). O pvOUOG TPOCAPLOYG AVATOPIGTA TN HEIWOT
NG VELPIKNG JpacTNPOTNTAS Kotd TN OdpKew NG moapovsioong &vog otabepov
epebiopotoc mov epappoler oto dépua (Allerkamp ko Aowroi, 2007). ‘Exer Ppebel
tagwounon 6o opddwv: ot ypryopa mposapprolouevol vtodoyeis, ot onoiot givarl Kupimg
evaicOntol 6e TPOCWPIVI TOPAUOPP®GT TOV dEPUATOG, Kol Ol apyd mpocappolopevol
Vrodoyelg, ot omoiol avtamokpivovtar 6t cuveyns mapapdpemon (Allerkamp kot Aowrot,
2007).

To dépua o dbpopa LEPT TOL GMOUATOG TAPOLGLALEL OLOPOPETIKY| Evausncio wg
TPOS 1O Gyyrypo, mpdypo mov eEaptdrol amd TV TLUKVOTNTA TOV VTOJS0XEMV, Ol OToiot
elvar Wwaitepa mokvol ota yépla kot 6to tpocono (Sallnds, Rassmus-Grohn & Sjostrom,
2000). To déppo ot dAYTLVAL €XEL VYNAEG CLYKEVIPMOELS UNYOvVOLTOd0YEWV Ol 0moiot
YPNOLOTOIOVVTOL Y10, VO, TOPEXOVY AETTY] OVAALOT] ORTIKOV avaropoctdoewy (Warren,
Bobich, Santello, Sweeney & Tillery, 2008). Ta ddytvAa udAicto sivar eEoupetikd
evaictnta oto va avtilapPdvetar dtdpopo vikd (Skedung kar Aowroi, 2013). Emiong,
TOAAEG TTANPOPOPieg TapExovTal amd TO KvolsOnTikd GUGTNIO TOV XPNGLULOTOLEITOL Yia
dvvoun kot Kwvnmplo €ieyyo (Sallnds ko Aouroi, 2000). To xkwvousOntikd cvoTNUHO

KafoTd wovo Tov EAeYY0 16Y00G, TOV EAEYYO TNG GTACMG TOL GMOUATOS Kol TNV Kivnon.
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Eivon otevd ouvdedepévo pe to oOGTNHA 10100EKTIKOTNTOC, e TO 0moio aucHavopacte
6Tdo™ TOL GOUATOS Hog Kot T akpa (Sallnéds kot Aouroi, 2000).

Kabnuepwvéc epyacieg mov Bempovviar ded0UEVES, OTMC TO VO, TANKTPOAOYELS GTO
mAépovo M vo moilelg €va povoikd opyavo, OAa Pocilovior oe peydho Pabud oe
depuatikd Ko kivouoOntikd onupato (Chang, 2002). Aeppatikd ofjpato eivor acOnoelg
OT®G VPN, dOVNOT), XTUTHLOTO, EVO KvousOnTKa onuota givor aiobnoelg 6mmg 10 Bépog
pog mETpag N M dvvaun mov acBdveror Kavelg 6tav YTLmA TO KOALTEPO ONUEID TNG
pakétag (Chang, 2002). Yrapyovv, Aowdv, 600 KOplo copatoosOnnplokd custiroto:
10 KivaroOntikd (KaAeitan kot og 10100eKTIKOTNTO) GVGTNA TO 01010 TapEyEL TANPOPOpPieg
vy ™ 0éom Kot TNV Kivorn TOL GOUOTOG KOl TOV AKP®V, KOl TO OEPUATIKO GUGTNLO TO
onoio mapéyel avadpaor omd tov eEwtepikd koopo (Demain, Metcalf, Merrett, Zheng &
Cunningham, 2013). To npdt0 cVuoTUa TapEYEL avddpacn ot Béon TV dayTOAMY Kot
TOV YEPLOV, KAVOVTOG OVTIANTTA TO oMU Kot To PEYEDOC TV OVIIKEWWEVOV, EVO TO
0guTEPO  avTamokpiveTtal oTIG BepKEG aydYLES WOOTNTEG, OTNV LEN KOl TNV TIEOT
(Demain ko Aouroi, 2013).

Kotoinktwed, 6o Aéyape mowg m aen omotedel éva povadikd oavOpdmivo
acOnnpraxd kovai (El Saddik, 2007), to omoio eumlexdpevo oe kébe mAgvpd g
avOpodTIvNg (oNg umopel va enNPedoEL TIG ATOPAGELS LG, TIG ATOYELS KO T CLUTEPLPOPA.
pog, okopo Kou €qv dgv gipoote mANPoG evnuepopévor yuoo avtd (Gallace, 2012).
Souparrer oty gunuepio pog (Gallace, 2012 Sailer ko Aowroi, 2016) kol otn dlatipnon
KOWOVIK®OV GYECEMV, TPOCTOUTEVEL TO CAOUN KUl GE COUATIKO KOl GE YUYOAOYIKO EMIMESO
Kol T€A0G, cLUPBAAAEL 6TO Vo KAvel ToV eEmTepIKO KOGUO mpayuatikd o€ gudg (Gallace,

2012).
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2.2 Tvonpaivel otk TE(VOLOYia;

Ov mepiocoOtepol o cvppovicovy 0Tt €vag  Kaveg TaikTng Tov  TEVIC,
TOPATNPAOVIAG TNV UmdAo mov 7wAnowalel, mpoetondloviag Tnv €mouevn Kivnon,
atcbavetor 0tL givon mopdv oto yAmedo tov tévig (Reiner, 2004). O maiktng eivan
GUVOLCONUOTIKA, YVOOTIKA Kol COUOTIKA BuOiouévog 610 mePIBAALOV: TAAAVTEVEL TO XEPL
TOV €VM KIVEL TN POKETO GE L0 TOADTAOKT TOPEIQL OYEOIACUEVT] Y10l VO, GUVOVTIGEL TNV
UTAA0, GE [0 GUYKEKPIUEVT] KOAG TPOGOIOPIGUEVT] OTLYUN Ko ONUE0 GTO YDPO, GE Ui
ouykekplévn yovia mov topldlel akpifmg pe v mopeion g umdAag kot Bo €xel to
«GMOOTO» TPOYPOUUATIGUEVO OVTIKTUTO TPOG £VO. GUYKEKPUEVO onUelo amd TV TALLPA
tov avtiwdiov (Reiner, 2004). Ot kwnoelg gival «og €k OaOIOTOS» GUYYPOVICUEVES,
KATOAANAES Y100 TO YVOGTIKO GTOYO TOL VAL XTUTNGEL TNV Umdda oty emBountr tonobecio
(Reiner, 2004). H dbvaun mov aokeital otn pakéta dev eivor ToAd dvvath 1 adbvaun Kot m
TayOTNTO TOV YEPLOV Kat 0 ¥pdvog ivarl axpiPeic, Go vor VTOAOYIGTNKOV TPOGEKTIKA Omd
évav €101k6 (Reiner, 2004). H aioBnon g 0éong 610 ¥dPo 10V YEPOV/PAKETOG, 1| Kiviion
TOV XEPLOV VAL GLVAVINGEL TNV UTAAQ, 1| aicBnom Tov Bépovg TG pakéTog Kot 1 EVTaoT g
Aapns, 1 aicOnon Tov ayyiypatog e Aapng, Oia avtd neptlopfdvoviotl Kdto and Tov 6po
oumpéra «haptics» (Reiner, 2004).

O 06pog «haptics» gpunvevetar and tov ApIoToTéEAN MG N IKAVOTNTA Vo, opTalelc M
va ayyilelg, to omoio mePAapPAvel T S1dOKOGIOL OVOYVOPIONG OVTIKEUEVOV KOl OpNG
(Cheryl & Ranjbar, 2016). ITpoépyetatl amd TV EAANVIKY AEEN «OTTIKOG» TTOL GNUOIVEL VO
ayyiCeic (Alur, Shrivastav & Jumde, 2014+ Banter, 2010- Christodoulou, Garyfallidou,
loannidis, Papatheodorou & Stathi, 2009- Dubey & Ohri, 2012- Folgheraiter, Gini &
Vercesi, 2008 El Saddik, 2007+ Lahav, Schloerb, Kumar & Srinivasan, 2012), ueietd v
antikn aiocbnon kou mdg ovty pmopel va avomapoyfel amd Eva texvNTd CLOTNUA

(Folgheraiter kou Aowoi, 2008), oyetiletor pe ™ depupatikny oichnon g aehg 6Tovg
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avOpodnovg (Williams 11, Chen & Seaton, 2001) kot GLYKEKPIUEVO OVOPEPETAL OGN
COUATIKN €maen Tov ovuPaivel yio T0 oKomd NG avTiAnyng 1 ToL YEPIGUOV TV
avtikelpévov (Salisbury, Conti & Barbagli, 2004). Avti n enaen pmopel va yiver a)
UETOED avOpOTIVOL YEPL0D KOl TPOYUOTIKOD OVTIKELLEVOD, B) HeTalh EVOG POUTOT KO EVOG
TPOYLOTIKOD OVTIKEWEVOL, ) METAED avOpdmvov yeptod Kot TPOocopoldt] (UEC
OUOKEVMV OMTIKNG OETMOPNG) N UECH TOKIAWV GLVOLOCU®Y  OAANAOETIOPACEDV
avOpOTOL-UNYOVIG LE TPAYUATIKA, ATOUOKPVOUEVO ) EIKOVIKE avTikeipeva (Salisbury kot
Aowroi, 2004).

Emmpdobeta, o Opog avtdc apopd otnv avOpomivy oAAnroemidpaocrn HE TO
eEotepkd mepPariiov péow g aeng (Minogue & Jones, 2006) kau oyetifetar pe
dvvapukn avddpoon, n aicOnon dAadn g SVVAUNS oV EMOPE GTO YEPL TOL YPNOTN
(Christodoulou, Garyfallidou, loannidis & Papatheodorou, 2008) n omoia pmopei vo
Tapéxel PEYOAES QUVAUES KAVEG VO GTOUOTNGOLV TNV kivnon tov ypnot (v yuo
TOPASELYLHO O TEAEVTOIOC GLYKPOVOTEL HE £VOV EIKOVIKO TOiY0), KOL UE TNV OEPUAPIKNA
avadpaom, N ool yiveTot avTIANTTY antd ToVG avOpAOTIVOLG VITOd0YEIS oV PpicKovTot o
Kovtd otV empavela tov déppatog (Laycock & Day, 2003). ITopaderypo avtod amotehel
N aicOnon g veng g emedaveiag (Laycock & Day, 2003). H duvapkn kot SEpUOTIKA
avadpaon meprapPdvovial otov 6po amtikny avadpoon (Laycock & Day, 2003). ‘Etot, o
0po¢ «hapticsy €xel AMOKTNGEL CLYKEKPYEVT] TEXVOAOYIKY] CNUOGIO TOV OVOPEPETOL OTN
YPNON CLOKELMOV SVVOIKNG Kol depuatikng avadpaong (Bivall, Ainsworth & Tibell,
2011). Ewdwkotepa, n antikn texvoroyia (haptics) agopd oto péoo omd ta omoia To dTopa
pe omTikn avammpion. UmopohV VO GUUUETEYOLV GE, KOl VO avamtuéovv deE10TNTEG
amopaitnteg Yo, opactnpdttes mov moapadocstakd Pacilovior otnv 6paon (Kirby &

D’ Angiulli, 2011). Iepthapfdvetl tov tpdémo ayylypatog kot v aichnon tov oynuatog Kot
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™G VOIS To ool o ypnotng awcHavetar, Otov ewovikd «ayyilewy €va avtikeipevo
(Christodoulou kot Aowroi, 2008).

H pon twv minpopopidv 6e avtiv Vv 1€)voroYia elval StmAng KatevBvvoewg (Hale
& Stanney, 2004° Reiner, 2004) and tn ottypn mov 1 dpdorn GLVOSEVETAL Amd AvTIOPUoN
(Ohnishi, Shimono & Natori, 2009). H dutAf avth avtadloyn evépyslag Umopel vo yivel
MEPIGGOTEPO  AVTIANTTY], KATOTV ovAAvong NG Pactknig Asttovpylag NG OMTIKNG
teyvoroyiag: O eyk€Porog eAEYYEL TO GMOUO KOl OivEL TOIKIAEG TANpOPOpiec GE d1bpopa
pépn tov owpatog pog (Alur, Shrivastav & Jumde, 2014). Aéel otovg pug vo SdGOVV
GLYKEKPLUEVN TPOPOdOGia 6To TeEMKS cTotyeio opdong (Alur kou Aowroi, 2014). To tehkd
ototyeio dpdomng elvar pio evaicOnTn anTiKn) GLoKELN, £XEL TOKIAOVG oGO THPES O1 Omoiot
atcBdvovtar v aAdayr ot yovia, TV mocotnTo TG dVvaUNg Tov aoKeiton Kot divet
mnpoeopia otov vroroyiot (Alur kar Aowmoi, 2014). O vroloyiotg emeepydleTon TOTE
aLTV TV TANpogopia Kot divel cuykekpluéveg odnyleg otov gvepyomomtn (Alur ko
Aowmoi, 2014). O evepyomomg eivor pia cuokevr] mov Palel kdtt e avtopatn dpdon
(Alur xou Aowmoi, 2014). O gvepyomontig 10TE O0KEL dVVOAUN GTNV OTTIK] GLGKELT, M
omoia yivetol avtiAnmty ©¢ duvapukn avadpacn ond tov ypnot (Alur ko Aowot, 2014).
H dvvapwkn avddpoon yivetor owcOnt) oty emedveio. Tov OEPUATOS KOl OVTO TO
cuvaicOnua eppnvedetar amd tov eyképaro (Alur kou Aowrot, 2014). Avtog eivar o factkdg

KOKAOG Aertovpyiag g antikng texvoroyiog (Alur ko Aowroi, 2014).

2.3 Iotopia g amTIKIG TE(VOLOYIOG

Z1g apyég tov 20%° awdva, yoyoeuoikoi ewofyayav ™ ASEN «haptics» yua vo
YOPOKTNPIGOVY TO VITOTESIO TOV GTOVODY TOLG O OTOI0G APOPOVCE TNV AVOPAOTIVI PN
nov Pooiletor oy avtiinyn kot to yepopd (Chavan & Rojarkar, 2017 Salisbury kot

Ahowroi, 2004). Tn dekaetion Tov 70 kot Tov *80, GNUAVTIKEG EPEVVNTIKEG TPOOTADELEG OE
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éva telelmg 010popeTkd TEdI0, ALTO TNG POUTOTIKNG, GPYLoUV Vo EGTIALOVV GTO YEPIGUO
kot v avtiAnym g aenc (Chavan & Rojarkar, 2017 Salisbury xat Aowroi, 2004).
Apywkd  mpoPAnuUaTiIouEVOL  HE TN OMOVPYIK OLTOVOUOL  POUTOT, Ol  EPEVVNTEG
GUVELONTOTOINGOV TG 1 ONovpyio evog €mMOEEION POUTOTIKOD YEPLOV MTAV TOAD
TEPLOGOTEPO TOAVTAOKN amd 0Tt apykd HAmav (Chavan & Rojarkar, 2017 Salisbury kot
lowtoi, 2004). Me 1tov Koupd GUTEC Ol dVO KOWOTNTEG — 1M Ho. Tov ovalntodoe va
KOTOVONGEL TO OvOPOTIVO ¥EPL Kot 1 GAAN VO OMLLOVPYNOEL GUOKEVEG WE EMOEEIOTNTA
gUmveOUEVT Ao TIC AVOPAOTIVEG IKOVOTNTES — Pp1KaV KOvd evolapépovtal e BEpata Omwg
acOnmplakdg  oxedopdg Kot - emeepyacio,  avamopdcoTOoT  OVTIKEILEVOL Kot
Kmdwkonoinon amtiknig mAnpogopiog (Chavan & Rojarkar, 2017 Salisbury ot Aowroi,
2004). g apyéc tov 1990, wa véa ypnomn tov opov «haptics» dpyioe vo ppavileton
(Chavan & Rojarkar, 2017 Salisbury kot Aowoi, 2004). H ocvppoin avodvoupevev
TEYVOLOYIDV KOTEGTNGE EQIKTH TNV €lKovomompuévn antikny teyvoloyio (Chavan &
Rojarkar, 2017- Salisbury kot Aowroi, 2004). Onwg ta ypapikd 6ToV VTOAOYIGTY, £TGL KoL 1)
QmTIKN TEXVOAOYiOL ovapopikd pe tov vroloytoty (computer haptics), kabiotd kov v
AMEIKOVIOT] TPOCOUOIOUEVAOV OVTIKELEVOV GTOVG OvOpOTOVS pe dadpacTikd TpOHTO

(Chavan & Rojarkar, 2017+ Salisbury kot Aowroi, 2004).

2.4 EQappoyéc antikng tevoroyiag

H amtikn teyvoloyia anotelei Evav diemotnpoviko topén (Hayward, Astley, Cruz-
Hernandez, Grant & Robles-De-La-Torre, 2004 Minogue & Jones, 2006) ka1 0o ftav
EVOLAPEPOV VO SOVLE OPLGUEVOVS TOpElS OOV £xEl EPAPUOGTEL QLT M TEXVOAOYIM KOt £TGL

va Yivel aVTIANTITH 1 (PNCILOTNTA QVTHG GTN CTUEPIVY] KOWV@Via.
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2.4.1 lotpkn

Xpetdlovtar vEEg TPOGEYYIGEIC TOV VO AVTATOKPIVOVTOL GTIG ONUEPIVES TPOKANGELS
™G WIPIKNG, OT®G M Oepameion OAO Kot TEPIGGOTEPOV AVOPOT®Y PE AYOTEPO YPNUOTO
(Fager, 2004). Mia mBoavr Abon eivon n otk teyvoroyio. H exmaidevon véwv yiatpov
KOl VOGOKOU®V UTOpel v, YiveTol MO Ypyopo. Kol OTOOOTIKE KOl UE TEPIOCCOTEPT
acQAAElDL XGpn oV evoopatwon véov antik®v epyaieiov (Fager, 2004). H omtikn
TEXVOAOYiOL UTOPEL VO ONULOVPYNOEL TPOGOUOIDGELS VYNAOTEPNS OKPIBELOG KO VO LEUDCEL
v avéykn eknaidevong nave o acbeveig (Coles, Meglan &. John, 2011). ITapadeiypota
YPNONG VTG NG TEYVOAOYIOG GTOV TOUEN TNG WOTPIKNG OMOTEAOVV 1 AQTOPOCKOTIKY
npocopoimon ekmaidevong (Hagelsteen xar Aowoi, 2017+ Salkini kot Aowoi, 2010),
0OKNOELS AMOKATAGTOONG 00OV Tov £xouV LVIOGTEL £yKePaAIkn cupeopnon (Jack ko
Aouroi, 2001), o1 Tpocopowboels pappdtov (Escobar-Castillejos, Noguez, Neri, Magana &

Benes, 2016).

2.4.2 TloMTiopnog

Ooov apopd ota LovsEeia, Eva KUPLO UEWOVEKTNULO AVTAOV ival OTL eV EMITPEMOVY
GTOVG XPNOTES VO PUDGOLY TNV EUTEPIN TNG OEPUOATIKNG EEEPEHVNONG AVAPOPIKA LE TOL
OYNMOTO, TO DAKO, TNV VON TV EpYmV TEXVNG ToATioTikng kKAnpovoudg (Comes, 2016).
2uvNOme, o1 EMOKENTEG GE LOVGElD OV emTPEMETOL Vo, ayyiEovv ta £pya TEXVNG TPAyLLL
TOL CMUAIVEL GNUOVTIKOL TEPLOPIGHOT GTNV gumepion TG TEXVNG YO TOL ATOUO LE OTTIKY
avommpia (Jansson, Bergamasco & Frisoli, 2009). TTpokeipévou ot emokéntes va PldGovv
depuatikég eumelpiec péoa oe eKBEGEIC LOVGEIMV, LOVTEPVESG TEXVOAOYIEG OTMG Ol OMTIKES
GLGKEVEC, TOVG Olvouv TN dLVOTOTNTO Vo EEETAGOLV TO GYNUO TPLGOACTATOV YNOLUKOV
avtypaeov mpoypatikav Epyov té€xvng (Comes, 2016). To Movoeio «Pure Formy
amoterel éva Evpomaikd epeuvntikd ox€010 T0 Omoio £KOVE E€QIKTN TNV YXEPOVOKTIKN

e€epedivnon EKOVIKAOV TPIGOACTATOV OVILYPAQ®V £pYOV TEXVNG UECH UI0G OITIKNG
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0006vn¢ (Jansson ko Aouroi, 2009) kot elval T0 TPAOTO EPELYNTIKO GYESIO TOV ECTINGE GTNV
EQUPUOYN OTTIKOV GLOKELMOV WG oty €kBeon tov povoeiov (Comes, 2016). AAla
TOPOOELYHOTO TETONG TPONYUEVNG TEYVOAOYIOG GE HOLOElD OmOTEAOVV TO LOVOEIN
EMOTNUOV, Omm¢ &ivor 10 Emotnuovikdé Movoeio tov Aovdivov (London Science
Museum) kot To povceio mov eépet tov Titho San Francisco Exploratorium (Carrozzino &

Bergamasco, 2010).

2.4.3 Exnaidevon

Ta antikd cvoTprota, HEGHO VOGS VEOL TOTOV OAANAOETIOPAIOT|G LLE TOV VTTOAOYIOTY,
E1IGEPYOVTAL GTO EIKOVIKO TPLodoToTo TEPPaiiov divovtag pa aicOnormn vyniotepn g
TPAYULOTIKOTNTOS Kol amoVsos and To GUUPATIKA GUCTHHATO EKOVIKNG TPAYLLOTIKOTNTOS
(Lopes & Vaz de Carvalho, 2010). Ot wovotteg owtg g teyvoroyiog mbodv e Evav
véo TpOTO padnong, e Tov 0moio TPOSOoUoIdVETOL 1 aicOnon g aerg, dvvaung, Bapovg,
oYNUATOV Kol oKOUO KOl VOOV, £T0L OCTE ot HadNTES va avTihapupévovtol TG QUOIKES
évvoleg pe évav TpokTikd kot peaAlotikd tpomo (Lopes & Vaz de Carvalho, 2010). Xty
épevva tov Lopes xor Vaz de Carvalho (2010) avamtdybnke mpocopoimon ywo tovg
VOLOVG TNG GEPOSLVOUIKNG e TN YPNON OMTIKNG cvokevng. Emiong, ypnoyomomdnkoy
anTIKEG GLOKELEG Yo Tn HAONom oaeNnPNUEVEOV  EMGTNUOVIKOV EVVOLMV, OT®MG O
niextpopds kot o poyvntiopnds (Shaikh ko Aowoi, 2017), ot 10f xou 1 vavoxAipaxa,
Kkévovtag to padnolokd teptPBaAlov Oyt HOVO o EVIIPEPOV OAAGL KOl TTLO KOTOVONTO Y10l
toug pobntég (Jones, Minogue, Tretter, Negishi & Taylor, 20068). H pdabnon
EMGTNUOVIKOV EVVOLOV YIVETOL KLPIWG UE OMTIKEG OVOTOPUCTAGEL, OMOKAElOVTAG £TGL
pantég pe ontikn avammpio (Jones, Minogue, Oppewal, Cook & Broadwell, 2006a). Tn
Abom dlvel ko €d®d M ypNon TG AmnTIKNG TeYVoloyiag. Mabntéc pe omtiky| ovommpio
e€epedivnoay KOTTOPO HE OMTIKY CLOKELN Kol TO PpRKav dloitepa eVOLLPEPOV MG

padnolokd epyodreio (Jones kot Aouroi, 2006a). v épevva twv Murphy kot Darrah
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(2015) ypnowomomnkav e@appoyés Paciopéveg OTNV  OTTIKN TEYVOAOYIOL Yoo TO
poOnNoloKd mEPLEYOUEVO T®V HAONUOTIKOV KOl ETMGTNUOVIKOV EVVOIDV G€ HoONTEG
OevTepoPfAbIOG eKTTAIOELONG HE OMTIKY OVOTNPi0, OTOOEIKVOOVTOS £TGL To HoONnoloKd
o0& Ta OTTOi0 TPOKVTTOVV.
2.4.4 Xaptoypaoio

H e&EMEN oTovg TOUELg TNG EIKOVIKNG TPOYUATIKOTNTAG YEVIKMG KO TOV EIKOVIKMOV
YEOYPOPIK®OV TEPIPAAAOVI®OV GUYKEKPIUEVO OTOTEAEL 10t KOVOUPLOL KO TTOAD GTLLOVTIKY
npokAnon (Konecny, 2011). KabBbg m ypnowdmra g yopikng (Ye®yYpaQikng)
mnpoeopiag yivetor OAO Kol MO €vIOvn OTN ONUEPVH SOOIKTLOKYN KOolwvovia,
evaAlokTikol Tpdmol mapovsiaong evog yaptn ypewaletar va g€gpevvnbodv yi va
evioyvbel 1 mpocPaciudro TV YopTtdV ota dtoua pe ontikn avarnpio (Kaklanis, Votis
& Tzovaras, 2013). Eneon] éva amd to TAEOVEKTILLOTA TOV EKOVIKAOV TEPPOAAGVTOV glvar
0 KUPLOAEKTIKOG TPOTOG KOTA TOV OTOi0 Ol XPNOTES UTOPOVV VO OAANAOETIOPOVV LE TO.
OedOUEVO TOVG, Ol OMTIKEG GUOKELES Ol OToieg OEYOVTIOL TNV €IG000 TANPOPOPLOV Kot
epneaviCouv YopaKTNPICTIKG TANPOPOPL®OV €ivol LYIGTNG ONUOGIOG Yo TIG OMTIKES
avOTopaoTacEl;  Yeoywpikng mAnpogopiog (Griffin, 2001). ‘Eva  a&oonpueioto
Topadetypa ivat to gikovikd ocvotnua BlindAid, to onoio divel T dvvatdmto ota dropa
pe omtikn avommpio vo pobaivouv gukoddtepa véa TEPIPAALOVTO AAANAOETOPOVTOG LE
oupopa  ewovikd ototyeion (OoUEG Kol avTIKEIHEVA) HECH OKOVOTIKNG KOl OTIKNG
avadpaong (Lahav, Schloerb & Srinivasan, 2015). To ocVomua oavtd pmopel va
xpnowonomBel ®C TPOCOUOIMTNG EKTOIOELONG YL TOV TPOGOUVOTOAGUO KOl TNV
KvnTiKOTTo, ¢ OlyveOoTiKO €PYOAEl0 Yoo TOLG E€OIKOVG OTOV  TOMED  TOV
TPOCAVATOAGHOD KOl TNG KWNTIKOTNTOG MOTE VO OVIXVELOLV KOl VO TOPATNPOvV TNV
YOPIKY] COUTEPUPOPE TOV GLUUETEXOVTOV, KOl MG W0 TEYVIKY Tponyuévng e&epedvnong

dyvootov yopov (Lahav kot Aowroi, 2015).
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ITov pmopel va €xel epappoyn n antikn texvoroyia; I[og umopel va pavel yprion
Yo to. dtopa pe omtikn avomnpia; [poxkeiton yio epotipoto To 0noio 6€ avTd TO OMUELD
€yovv NoN aravtndel Ko €161, pmopovpe vo tpoPovue otn 01e£0dIKOTEPT aVAALOT TNG
OMTIKNG TEXVOAOYIOG Yoo (o o o€ Pdabog katavonon g, yopilovidg v oe Tpelg
VIOTEPLOYEC: M OTTIKY TEXVOLOYiOL avaopikd pe tov dvOpmmo (human haptics), tn unyovn

(machine haptics) kot Tov voloyiotr| (computer haptics).

2.5 Atuc] Tevoloyia ava@opika pe Tov avlpmmo (Human haptics)

O topéag avtdc avaeépetal oTn HEAETN NG AmMTIKNG aicOnong kol Tov amnTikoy
YEWPIOHOD UECH OEPUATIKOV KOl KivosOntikdv aicbnoewv (Alur kot Aowoi, 2014+ El
Saddik, 2007). Otav o ypniotng ayyiler évo avtikeipevo, duvapelg oAANAoemidpacng
emParloviar 6to dépua (Alur ko Aowoi, 2014+ El Saddik, 2007). To cvoyetilopevo
aeOnploKd GUOTNUO PETAPEPEL OVTAV TN TANPOEOPI0. GTOV EYKEPOAO KOl GUVETMOGC
odnyeiton omv ovtiinyn (Alur kot Aowoi, 2014+ El Saddik, 2007). Q¢ amdvinon,
EYKEQPOMKEG KIVNTIKEG EVIOAEG EVEPYOTOLOVV TOVG LG Kol 0dnyohv og kivnomn tov xeplov
(Alur kot Aowroi, 2014 El Saddik, 2007). H antikn texvoloyia avapopikd pe Tov avOpwmo
eotialel Kuplwg 6T HEAETN TOL AVOPOTIVOV GO TNPLOKIVNTIKOV KUKAMDUATOG KOl GE OAES
TIG TAEVPEG OYETIKEG Ue TV avOpdmvn avtiAnyn g aicbnong g aeng (EI Saddik,
2007).

2.5.1 AvOpdmIvo antTiKé VTR

To avBpomvo antikd chotnuo amotereitar and Tpiot vwoovotyuata: [IpdrTov, 10
a1oOnTpLoKkd VTOGVGTNA, VITEVBVVO Yo Ta EloEPYOUEVE ocOnTNplaKkd onpote omd 1o
nepBaiiov mov meprAopPdvel 000 TOMOVE ooONoEMV: KIvoloONTIKEG Kol OEPUOTIKES

(Reiner, 2004). Agbtepov, T0 KIVNTNPLO VTOGHOTNO TOL Eival LIELOLVO YL TNV Kivnon
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Kot 1o xewpopd aviikepévov (Reiner, 2004). Tpitov, T0 YvOOTIKO — OITIKO VTOGHGTNUO,
TO Omoi0 CULVOEEL TPELS AElTOVPYies: amTikd oioOntnplokd epébiopa, ovtinyn Kot
aAAnloemidpaon pe 1o mepPaiiov tpocavatorouévn oto otdyo (Reiner, 2004). T v
amOKTNON Lo KAADTEPTG EKOVOG TOV aVOPOTIVOL ATIKOV GUGTILOTOG, 0C EMGTPEYOVE
070 mapaderypo pe Tov maiktn tov tévig (Reiner, 2004). Evd ytomdetl tny pndia, 0 Toiktng
TOV TEVIG oBavOnKe TIG SLVAUELS TOL OoKNONKAY GTO ¥EPL TOV, TN BE0M TOL YEPLOV TOL
010 Y®Po (KvouoOnTikd), katr tnv ven ¢ pakétag oto yépt (aen) (Reiner, 2004). Avtd
givor uépn tov  auoBnTplaKoy TUAROTOG TOL omtikov ocvotiupotog (Reiner, 2004).
Epunvevce o maiktng v antikn tAnpogopio (Aettovpyic TOL YVOGTIKOD GUGTILOTOC) Kot
NTav wovog va yewplotel ™ pokéta otn ocwotn 0éomn (Aertovpyic TOL  KVNTHPLOL
OLOTNIOTOG EAEYYOV) GOHQOVA LE TS TPoBEsELg Tov (Yvootikd cvotnua) (Reiner, 2004).
Ou dpdoelg tov mapnyayov o vEN KOTAGTOCY, GULVETMG VEN oloOnmploxy &icodog
AopPaveton kot axoAovbeiton amd kawvovpleg epunveieg, mpobécels, dpdoelg (Reiner,
2004). Ag emonuavbei mog o pmopodoe KAmMOOG VO KAvEL AOYO Yo TECGEPO
VITOGLGTNLLOTO TOV AVOPOTIVOL OTTIKOV GLGTNUATOS, TPOGOETOVTag dNAadn axopa €va
VTOCVOTNUA, TEPAV TGOV TPV  mpoovopepféviov. Omdte £yovpe TO  UNYOVIKO
VIOGLGTNUA, TO A1eONTNPLOKO, TO KVNTIKO, Ko To Yvootiko (El Saddik, 2007).
2.5.1.1 Mnyovik6 vTocOGT O

To unyovikd otoyeio givar ovolootikd to cvotnua tov yepov (El Saddik, 2007).
To yépt mepiéyer moArég eEelducevpéveg OoUEG Ot omoieg OOVAEHOLV GE GLYYPOVIGUO
napéyovtag akpiPeig Propnyavicods Kivntipeg kot Aemtég deppatikés aicOnoeg (Maw,
Wong & Gillespie, 2016). To xépt, wg cOvoro, &xel meptosoOTEPO amd 28 Pabuovg
erevBepiag (EI Saddik, 2007), kot amoteleitar and 27 kKOKkaAw, omd To omoio To 8 givon Ta
KOPTIKG 06TE, 5 o petakdpmia kot 14 ot parayyeg tov doytvAwnv (Maw kot Aowroi, 2016).

Ta petakdpmia kot @oAoyyiKd 06Td amotelovvtat and Eva KePAAL, pia faomn kot Tov dova
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(Maw kot Aowmoi, 2016). Lt0 OKEAETIKO OVAOPIUO YEPL, TO UETOKAPTIO £YOLV L0
OTTOLOKPVOUEVT] TAGKO OVATTTUENG EmPVoE®S, U eEaipeon tov avtiyepa. O televtaiog
Kot 01 QAAYYES £X0VV KOVTIVOTEPT TAGKA ovamTuéEng empdoemg (Maw kot Aowroi, 2016).

H xompopetaxdpmio dpBpwon tov oavtiyelpo emrpémer peydin wivnon, Kapym,
EMEKTOON, Omaywyn, mpoocaywyn (Maw kot Aowoi, 2016). Evd n xopropetokdpmio
GpBpwon tov OeikTn Kot Tov PESOiOV daTOAOV £YOVV OYETIKN oTafePITNTA, TO TETAPTO
dayTLvAo elval eAaPPOS KIVITO KO 1 TEUTT KOPTOUETOKAPTIO ApOpmon emTpénel 10
Kovumopa Tov ¥epov, Avyilovtag onuaviikd ce éva ceytd kpdtnuo (Maw kot Aowrot,
2016). O evdokdpmiec apBpdoelg vrootnpilovtal amd evooyevelg GUVIEGHOVS Kat VITAPYEL
apkeTd Teplopiopévn Kivinon peto&d tov kapmoiov ootdv (Maw kot Aowroi, 2016).
2.5.1.2 AweOntmprokod vrocHoTnUo

To copatoasOnmplokd couotue arokmowonolel motkida deppatikd epediopata
Kot €161 pog otvel po aSloonUel®mT) IKOVOTNTO OVOYVAOPLONG OVIIKEILEV®V, SIOKPLONG
VOOV, 0GONTNPLOKNG-KIVITIKNG avASpaoTg Kot KOW®VIKNAG avtodlayng (Abraira & Ginty,
2013). To copoatomcONTPLoKd cHoTNH EVTNPETEL TPEIS KVUPLEG AELTOVPYIEG: EEMOEKTIKT
Kol €VOOOEKTIKN Agttovpyia, ywoo TNV ovTIAnyn Kor avtidpaon oe éva epéBiopo mov
TPOEPYETOL OmMd TO €EOTEPIKO KOl E0MTEPIKO TOL GMOUOTOS, KOl  AgLTOLPYiEg
OL0OEKTIKOTNTOG, Y0 TNV aVTIANYN Kot Tov EAeYY0 NG B€0MG Kot 160pPpoTing TOL GMOUATOG

(Abraira & Ginty, 2013).

Otr copatoaicOntnplokol vELP®OVES, Ol OTOI0L VIAPYOVV GTO OEPUO, CLVEXDGC
EVIUEPDVOLV TOV EYKEPOAO Y10l TOL AVTIKEIREVO KOl TOVG TEPPAAALOVTIKOVG TOPAYOVTES TTOL
pog mepifarrovv (Maksimovic, Baba & Lumpkin, 2013). "Eva Egxmp1otd yopoKTnploTiko
TOV VEVPIKOV GLGTNHOTOC TOV dEPUATOS ivar OTL KOOWKOTOLEL TOIKIAIDL YMUK®OV 0LGLOV,
Bepprokpacidv Kot QUOIKOV duvapeny péca o mBovES alhayég g nepPpdvng, ol omoieg

gvepyomolovy dtakprtd vevpikd onpota (Maksimovic kot Aowoi, 2013). H eneéepyaocia

37



QUTOV TOV onuatemv yivetor omd 10 KOUKA®UO HECO OTO KEVIPIKO VELPIKO GUOTILO
TPOKEUEVOL Vo, TapayBovv EexmploTég avTIMyelg Ommsg apn, Tovog, (eoTaotd, Yo Kot
eoyovpo, (Maksimovic kot Aowroi, 2013). e avtiv v mAnpoeopio. Pacilouacte yio. va
nepmynbovue oto meEPPAAlov Kot vo amoevyovpe copatikn BAAPn (Maksimovic kot

Louroi, 2013).

2.5.1.3 Kivntiko vmocvotnua

To xwvnmplo vrocvoTHUA TEPIAAUPAVEL GLGTOAIKA Opyove, OT®G WVES, amd Ta
omoio 01 KIVAGELS TV SopOpOV Opydvev Kol TV TUNUATOV TOV cOUATOS ennpedlovtol
(El Saddik, Orozco, Eid & Cha, 2011, c. 53). Ta vebpo TG SL0pEGOV KoL TG ®AEVIOL givot
T KOPLOL VELPO TOL ¥epov kot Exovv e€amimbel Katd punrkog tov Bpayiova kot petadidovv
NAEKTPIKOVS TOALOVG TPOS KOl OO TOV EYKEPAAO, dNUOLPYDOVTOS acOnoelg Kot Kivion
(El Saddik, ka1 Aowmoi, 2011, 6.53). Ot KIVGELG TOL OVOPOTIVOL YEPIOV EMTLYYAVOVTOL
amd dVO GEPES LMV KOt TEVOVTMOV: TOVG KOUTTIPES Y10 THY KAUYT TOV SUKTOAMY KOl TOV
QVTIYELPQ, KOl TOVG EKTEWVOUEVOVG Yo TV gvubuypdupion tov daytorov (El Saddik, kot
Aowmoi, 2011, ©.53-54). Or pog tov kapmtipo Ppickoviol 6TV KATO TAELPA TOV
avTIPpayiov Kot GLVEEOVTAL LE TOVG TEVOVTEG OTIC Palayyes Twv daktoAwv (EI Saddik, kot
Aowmoi, 2011, 6. 54). Ot ektevopevol pog Ppickovtal 610 Tiow PEPOS TOL avtiBpoyiov Kot
givol Topopolo cuvoedepévol pe tig earayyes (El Saddik, kot Aowroi, 2011, 6.54). O
avOpAOTIVOS OVTIYEPOG EYEL OVO EEXMPLOTOVG VG KOUTTHPOS TOV LETAKIVOLV TOV OVTIYEPQ

avtifeta kot kabiotovy to Kpdtnpa moavo (El Saddik, kot Aowroi, 2011, . 54).

2.5.1.4 Tvootikd ontikd vrocHoT I

Xe auTd 10 VITOCVOTNUA EVIAGGETAL 1| avBpdmivny antikn) avtiAnyr. H avOpaomivn
avTIANY”M cLVOLALEL TotKiAeg auaONTNPLOKES TANPOPOPIEC — OTTIKES, OKOVGTIKEG, AMTIKEG —
(Merabet kot Aowrtoi, 2004 Moustakas, Nikolakis, Kostopoulos, Tzovaras & Strintzis,

2007) v va gpunvevoet to mepiBdAiov (Moustakas kol Aouroi, 2007). Xe avtifeon pe tig
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dAheg téooepig aoOnoelg (Opaom, akon, yevon kot 6cepnon), n aicnon g aeng dev
evIOTi(eTal OE GUYKEKPIUEVT] TEPLOYN TOV COUOTOG, OAAL KOTOVEUETOL GE OAOKANPO TO
COUN LEG® TOV a1oONTNPLOKOD OPYAVOL APNS, TOV OEPUATOC, TOV aPOPMCEDY, TOV HVMV
ko tevovtov (Culbertson, Schorr & Okamura, 2018). H aicOnon ¢ apnc pmopet va
yoplotel oty KvouoOntikn aicOnon kot ™ depuatikn (Culbertson kot Aowroi, 2018). Ot
KvouoOntikég aeOnoelg, Omme dVVANELS Kol pomeg, yivoviol aloOnTég 6TOVG VG, TOVG
TEVOVTEG KO TIC apOpMOOEIS, VD 01 depuaTIKEG aloBnoels, dmwg mieomn, dovnon, yivovion
aoOnTég amd eEgdtkevpéva asnTnplokd aKpa opydvev yvmoTd ™G UnyovouTodoyeis ot
onoiot givar evowpatopévor oto déppo (Culbertson kot Aowroi, 2018). Kdébe tomog
punyoavoumodoyéa  ocBdvetor Kot avTOmOKPIVETOL GE  GLYKEKPIUEVO TOTO  AMTIKOD
gpebiopartoc (Culbertson kot Aowroi, 2018).

H avBpaomivn avtiinyn cuvovdalel minpogopieg amd didpopeg aohnoelg — ontikn,
OKOVGTIKY, OMTIKY, OCOPNTIKN- TPoKeEWEVOL va avtinedet 1o mepiaiiov (Tzovaras,
Moustakas, Nikolakis & Strintzis, 2007). H amtikn avtiinym, n omoia yivetol ovTiAnmtn
®¢ €vag cLVOLOCUOG KIVOLGONTIKOV Kot OEPUATIKOV TANPOQOPLOV, Eival amapoitnn yio
tov avOporo (Gandarias, Gomez-de-Gabriel & Garcia-Cerezo, 2018) kot eivor évag
TPOTOG Y10 VL EVIUEP®VOVTAL Ol AvBpmmotl Yot To LSO TePPaiiov tovg (Guruswamy,
Lang & Lee, 2011). Xg peAétec g OMTIKNAG OVTIANWYMNG, Ol KIVNGES TOV YEPLOV
TaEIVOHOUVTOL GLYVA GE OMTIKEG OEPEVVNTIKES O1OIKAGIES, Ol OTOlEg Elval TPOTOTVTEG
KWWNOELS XEPLOV, Ol OToleG GLVOEOVTOL PE TNV OMOKTNGY CLYKEKPIUEVOV 1O0TATOV TOV
avtikelpwévov (Jansen, Tiest &  Kappers, 2013). H amtik avtiAnym amoteAel éva
KatvoHplo dtonsOntikd péco yio v aAinioeniopacn avlpomov-vroroyiot) (Thalmann &
Bonanni, 2006). H onpaocio tg yvodong g ontikng avtiAnyng 0Ao Kot av&aveton enedn,
UETOED AAA®V, 1) AVATTTLEN OTTTIKMOV GUGKELMOV 1) EQAPLOYDV LE OTTIKO GTOLYEID HLEYOADVEL

(Kappers & Tiest, 2013).
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2.6 Atuci Tevoloyia ava@opika pe T pyovi) (Machine Haptics)

Avtoc 0 topéng mePAaUPAvel TO0 oYedOGHO, TNV KOTAGKELT KOl TNV OVATTLEN
UNYOVIKOV GLUOKELMV 01 omoie avtikabiotobv 1 avédvouy v avOpomivn aen (Goyal,
Saproo, Bagashra & Dev, 2013 El Saddik, 2007). Avtéc épyovial 6€ GOUOTIKY ETAPT UE
TO aVOPOTIVO GOUA Y10l TO GKOTO TNG OVTOAANYNG TANPOPOPIDV UE TO avOPOTIVO VELPIKO
ovotuo (El Saddik, 2007). X& avtév tov TOuED EVIACOOVTOL 1) OMTIKY OLETOQY, Kot

E0IKOTEPN O1 AMTIKEG GLOKEVEG,

2.6.1 At oremar)

Ot antwcég dtemapég Exovv ypnoonomBel, mépav amd Youyaywytkng amdyems, yio
v, S1levkoAHvoVY TNV TPOoPOoT GTOV VITOAOYIOTH atdumy ue avarnpieg (Jafari, Adams &
Tavakoli, 2016). O kOplog okomdC MIOG OMTIKNG OETOPNG EIvVOL VO TOPOVOLACEL £VOL
OOTEAECUATIKO TPOGOLOIOUEVO  UNYaviKO TepPPaAlov o évav avBpodmvo ypNot
(O’Malley & Goldfarb, 2005). Ot antikéc demapéc €xovv 000 Pooikés Agitovpyieg:
TPOTOV, LETPOVV TIG BEGELS N} TIG OLVALELS ETAPTIG OTOLOVINTOTE GNUEIOL TOV AVOpPOTIVOV
COUOTOC, KOl 0eVTEPOV, VITOAOYILoLV TV TANpOoEOpio Kol emdekvoouy T Béom 1 Tig
SUVANELG e KOTAAANAO XOPIKO Kot xpovikod cuyypovicpd oto ypnotn (El Saddik, 2007).

H teyvoloyla amtikng oemaensg €xet tn ouvatdTTe Vo, OTOTEAEGEL GNUAVTIKO
otoyelo TPOooPAGL®Y GLGTNUATOV Y10 To ONTIKE avdamnpo dtopo (Sjostrom kot Aoimoi,
2003). AAwote, 1 TAELOYN QIO TNG EPEVVOG OTNV GMTIKN TEXVOAOYIO APOCIDOVETOL GTO VO.
TPOGOPUOCEL TIG OLETOPES YO TOL ATOpO OVTHG NG Katnyopiog (Jafari kot Aouroi, 2016).
Awyopiopdg yivetor petald pog omTikng Slemaeng Kot pog depuatikng dtemaeng (Sallnds
kot Aouroi, 2000 Sjostrom kot Aowmoi, 2003). H televtaio mpdKettar oty ovcia ylo po
OLETOPY] TOV TTAPEXEL TANPOPOPIES TEPIOCTOTEPO GYETIKEG LLE TOVG VTOJOYEIS TOV dEPUATOG
Kol cuvendg dev amartel kamowa kivnon (Sallnds kot Aowmoi, 2000 Sjostrom kot Aowrot,

2003). 'Eva tétoto mapdaderypa eivar n 006vn Mrpduy (Sallnds kot Aowoi, 2000° Sjostrom
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kot Aowroi, 2003). H omtikny diemopn ypnoipomolei v aicBnon g apng ywo va
avVTOALGEEL TANPOPOPIES aVAUESH 6TO YpNoTh Kot Tov vtoloyiot (Toda, 2011).

Or ontikég  Oemagéc  €xovv  oYedlooTEL Yo VO HETAQEPOLV  OVVOUELS
aAAnAoemidopaonc, ol omoieg evromilovial 6€ amOUAKPLOUEVO TTEPIPAAAOV 1| COE EIKOVIKO
nepBaiiov, otov avBpodmivo ypnotn HEcw evOg cLGTHUOTOC ThAspeTapopds (Jafari kKo
Aowroi, 2016). Xe epaproyég TNAEUETAPOPAS, TO PACIKO ANTIKO GUOTNUO OTOTEAEITOL O
000 POUTOT: M OMTIKY OlETOPY] Omd TNV TAELPE Tov YPNoT (KVPo poundt) TO0 Omoio
yewpiletor o avOpdOTVOG ¥pNoTNG, Kol T0 PoumdT amd TNV TAELPA TOL TEPPAALOVTOG
(poumdt okAdfoc) axorovbmvtag Tig Béoelg (KVNOES) NG OEMUPNG TOL YPNOTH Kot
yewplouevo avtikeipeva oto meppdrrov (Jafari ko Aowroi, 2016). Edv 10 popndt oxAdfog
ayyiget éva avtikeipevo, 10 KOplo poundt Bo mpocopoidoel v aicOnorn tov ayylyportog
TopAyovTog duvopukn avadpoaon (1 amtikn avadpoon) oto xépt tov yprotn (Jafari ko
Aowmot, 2016). Katd avtdv tov 1pdmo, o avOpdmivog ¥pnoTns omokTd T0 cuvaicOnua tov
EIKOVIKOD Oy YIYHOTOS TOV OTOUOKPVUGHEVOD OVTIKEWLEVOD, EVAO GTNV TPOYUATIKOTNTO TO
yewpiletor péow evog cvotuatog miepetaeopds (Jafari ko Aowroi, 2016). Xe suovikég
EQOPUOYEG, O XPNOTNG Kivel TO KOpo poumdt, PAémel to mepiPdAiov otnv 0Bovn kot
avTIAapPaveTan TIC W10TNTEG TOV EIKOVIKA TPOGOUOIMUEVOV OVTIKELEVOV (TopadelyLoTog
Y0PV, TO GYNUA Kot TV VEN) HECH duVAUE®V VTOAOYICUEVEOV 0TO Aoyiouiko (Jafari kot
lowroi, 2016).

Avo@popikd pe TN AE1TOVpYio LIOG OTIKNG OETOPNC, UTOPEl Kavelg va okeptel omd
TN Mo, Po GUOKELT €16000V OTMC £val TOVTIKL VITOAOYIGTH Kot amd TV GAAN éva KeVO
@OALO YapTI0D, ®G po. cvuokevt] 006vng ypapikov (Hayward kot Aowroi, 2004). To Brpa
oL yivetal amd To GUAAO XOPTIOV 6TV 006V TOV YPAPIKOV ivar avaAoyn pe to Pripa
amd 10 TOVTiKt ToLv VmoAoywot) o€ oamtikny owemaen (Hayward wor Aowmoi, 2004).

Extyudvtog 6t 1 006vn Tov ypaeik®v pumopel vo 0AAAEEL TIC OTTTIKEG TNG 1O10TNTEG KATW
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amd Tov EAEYYO TOV VTOAOYLOTH), U0 OTTIKT] GUOKELY] UTOPEL VoL OAAAEEL TIC UNYXOVIKES TNG
w0t teg emiong amd tov éleyyo Tov vmoAoywot (Hayward xor Aowroi, 2004). H
SLVOTOTNTO PUNYOVIK®OV 1O10THTOV Tov  TTpoypoppotilovior moapéyel evéEPyelo. OUTANG
KOTELOVVOEWG KOl GLUVETMG TANPOPOPLDV, OVALEGH GTO YPNOTN KOl TOV EEMTEPIKO KOGLO
(Hayward xou Aouroi, 2004).

Me avénpévn v amaitnon yuo TEPIGGOTEPO TPAYUATIKES EMKOIVOVIOKES LeBOO0VC
LUE TOVG VTOAOYIOTEG, 1M OMTTIKN TEXVOAOYio €xel avadvOel ¢ éva TOAAG LTOCYOUEVO
otoyeio 610 Topén TV demopdv vroAoylotdv (Kyung, Kwon & Yang, 2006). H
aVATTLEN VEOV OMTIKOV SETOPAOV TPOCPEPEL GTOVS EMGTNOVES, Ol 0TOi0l aGyoAovVTAL
HE TV aen, VEo SLVOULKE epyoieio Yo Vo TOPAYOLV GUGTNUOTIKA KO Vo EAEYXOVV TO
antikd 1 moAlvoucOnnplokd £pEBIGUA [LE KOVOTOUOVS TPOTOVG TTOV TPONYOVUEVWDS OEV

Nrov mbovoi (Lederman & Klatzky, 2009).

2.6.2 ATTIKEG 6VOKEVEG

Kotd xopovg, n demaen vroAoyiot| £xet ypnopomombel povomievpa Kot Oyt
dwdpactikd (Kyung kot Aourot, 2006). Av kol 01 VTOAOYIGTEG EXOVV EMPEPEL CNUAVTIKES
aALayéG otV KaOnpepvOTTO TOV aVOpOT®V, 1 SlETaQY] YiveTon HECH® TOV TANKTPOAOYIOL
KOl TOV TOVTIKIOD (G GUOKELEG £1GO00V TPAYLO TOV OEV TPOCPEPEL GTO YPNOTN KoLl
TANPOQOPIiOL GYETIKN LE TO aVTIKEIPEVO TO omoio yewpileTar Kot to 110 1oydeL Kot Yo TV
ewovikn mpaypoatikotnta (Christodoulou, kot Aowmoi, 2008 Christodoulou kot Aotrot,
2009). O vmoloy1otiG TOTE O€ CTEAVEL OEOOUEVO GTO TANKTPOAOYLO 1) GTO TOVTIKL EXELON TA
TeAEVTOlO. OEV UTOPOLV Vo OMUIOLPYNCOVV OMTIKN OVTIOPOOT OTO YEPL TOL YPNOTN
(Christodoulou kot Aowroi, 2008 Christodoulou kot Aowmoi, 2009). Ot amtikég GLGKEVEG
épyovtar vo e€adeiyouv ovtdév tov meplopiopd (Christodoulou kot Aowroi, 2008:

Christodoulou kot Aotroi, 2009). Ot tedevtaieg ¥pNOYLOTOLOHVTOL OO KOl TEPIGGOTEPO OE
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EQUPUOYEG, Ol OTTOLEg APOPOVV GTNV TPOTOVN G|, EKTAIOELOT|, dlokEdAON, oYediNoT, TO
yopo mepoudtov (Melchiorri & Vassura, 2001).

Ot antikéc ovokevég umopovv va Bewpnbodv ¢ poumdT mov £yovv o TOAD
OLYKEKPIEVT Agttovpyion N epyacio, aLTAG TNG OAANAOETIOpAONG HE TOLG AvOpPOTOLS
(Hayward ka1 Aouroi, 2004). Xpnoipomotovv v avOpodmvy aichnon apng yio va gépovv
G€ EMOPN TOV OVOPOTIVO YEPIOTN UE TO EIKOVIKO TEPIPAALOV, £TGL MGTE O ¥PNOTNS VA
umopel va ouoBavlel to mepiBaiiov (Dubey & Ohri, 2012). TToAAéC amTIKEC GLOKEVEG
&xovv avomtuyBel kKot divovv pepdg v aicnon ot ayyilels kdtt mpaypatikd, evd avto
elvar évag pnyaviopdg yneukov 1 pUNyovikov eA&yyov mov HeTodidel acOnoels apng
avapESH 6€ oVTOV oL To 0yyilel kot oto ayyrypévo avtikeipevo (Abid, 2012). Avt n
teyvoloyia Ba emtpéyel ota dropo pe omtikn avommpio v ayyi&ovv n oknvi M 1O
aVTIKEILEVO TOL TTopovotdletar oty 006vn (Abid, 2012).

M antikr] cvokevn etvon g€omAiopévn pe asOntnpeg, ot omoiot Kataypdpovv
TOPOUETPOVG OTOG TV kKatevBuvon kat Ty tayvTtnta g Kivnong (Gebretsadik & Das,
2015). Avtoi ot mapapetpot eneepydloviar e KATAAANAO TPOTO Kol €TGL, O YPNOTNG
Aoppdaver avadpacn (dvvaun), n omoio evogyopévmg Tov emitpémel va acBavOel, Yo
nopadetypa, v ven uog emedavelog (Gebretsadik & Das, 2015). OAec ot omtikég
GLGKEVEC TTPOEPYOVTOL OO TN GUYKALGT UNYOVIKNG, NAEKTPIKNG KOl AOYIGHIKOD UNYOVIKNG
(Chang, 2002). Olec €yovv: o) kémolo €ido¢ Kivnmpa M alcOnThipa Kol pUnNyYoviKn
petapopd mov pali petadidovv kdmolo €i00¢ kivnong 1 COUATIKNAG TPOCOUOIMONG TPOG
TOV YEPLOTY, TAVE® oTa dGYTVAL M TO ¥EPL, B) KATO10 €100¢ NAEKTPOVIKNG Y10l TOV aKPPN|
ELEYYO TOV KIVNTNPWOV KAl TNV avAyveoon Tov aetntpov, kot v) eEelntnuéva AoyIopikd
alyopifumv Y vo. TPOGOUOLOVOLV TOV TPUYUOTIKO KOGHO KOl TS OAANAOETIOPACELS

(Chang, 2002).
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Onwg 6Ao o avTIKEIUEVA, QUOIKE 1) KOTOOKEVLOOUEVO, KATOTAGOOVTIOL GE OVO
Katnyopieg (adpovn/evepyd), €161 Lwopovv va. vVdpEoVY Kat 600 €101 AXTIKOV GLGKEVOV,
ToONTIKEG 1 €VEPYEC, Ol OMOlEG €YOVV G KOWO YOPAKTNPIOTIKO TNV 1310TNTO TOL OTL
npoypappotilovion (Hayward kon Aouroi, 2004). O mabntikéc cuokevéc oyedialovton yio
vo €govv Tpoypappotilopevn andonact, g amdppoto g 0éong 1 tov ypovov (Hayward
kot Aowmoi, 2004). Mia katnyopio. mabnTik®V GLOKELMOV E£ival Ol CLOKEVEC WE U
OAOVOLIKOVG TEPLOPICHOVS (Teptopicpol mov mepthapufavoov tayvtro) (Hayward ko
Aowoti, 2004). AAAN dvvatotnta eivor va tpomomomBel 1 €AaOTIK GLUTEPIPOPA EVOG
otoyeiov KAavovidg 10 okAnpodtepo 1 poAakotepo (Hayward kor Aowroi, 2004). O
TPOYPOUUUOTIGUOS TOV TOONTIKOV GLCKEL®V OQeiAeTal oTn dLVATOHTNTO TPOTOTOINGoNG
QVTOV TOV TEPLOPIGUMV KAT® 0md vroroylotikd Eleyyo (Hayward kon Aowoi, 2004). Ocov
APOPA OTIG EVEPYELG GLOKEVEG, 1| EVEPYELN IOV OVTOAAAGGETAL OVALLESH GTO ¥PNOTN KO TN
punyovn €ivor omoppolo Tov EAEYXOL avVATPOPOdOTNONG O omoiog epapuoletar (Hayward
kot Aowwoi, 2004). Tote, 600 KOTNYOPIEG TPOKVITOVV: EITE O EVEPYOTOMTES OPOLV WG TNYN
dvvapung kol n Béom perpiétar, eite or evepyomomtég dpovv ¢ mnyn Béomg kot tOTE
petpiétonr n ovvaun (Hayward woi Aowroi, 2004). H mpdtn mepintwon omokaAsiton
100TOVIKY), OnAadr m OOvaun dev aAldaler pe ™ Béom, eved M TtEAELTOlN TEPIMTMON
ovopdletal 1oopeTpikt], dNAadn n Béon dev aAlalel pe ) dvvaun (Hayward kot Aowroi,
2004).

O S®PICUOE TOV OTTIKOV GLOKELVMV UTOPElL Vo YivEL HE OLAPOPOVS TPOTOVC.
‘Evac mpdtog tpomog eivar 1 tomobesion e Pdaong tovg (Salisbury kot Aowwoi, 2004).
Mmnopel oniladn vo eivor ovokevég yeplov (OT®G YavTi SLVOUIKNG avadpaocng) M
eEwokereTikol unyaviopol 1 ovokevéC PacioUEvES 6T0 £30¢p0g (0T poyAol EAEYYOL
avadpaong ko emtponélieg ontikég diemapég) (Salisbury ko Aowroi, 2004). Mia debtepn

SlaKkplon eivor 1 €YYEVAG UNYOVIKY ovumeptpopd tovg (Salisbury kot Aouroi, 2004). Ot
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OMTIKEG GUOKEVEG OVTIOTAOTG TPOGOUOIMVOLY UNaviKy avtioctacn — dwfalovv ) Béon
KOl GTEAVOVV QLVAUELS, EVD Ol OTTIKEG GVOKEVEC OTOO0YNG TPOGOUOIDVOLY ATOd0 ] —
Swpalovv duvauelg ko otédvouv ) Béom (Salisbury xor Aowwoi, 2004). 'Evag tpitog
TpOTOg eivan M katatagng Toug facel apdpov tov Pabudv elevbepiag tng Kivnong N g
dvvoung, oniad” o aplBuds tTowv doTtdoemyv mov yopoktnpilel Tig mOavEg KIvoel 1
OLVAUELS TTOL OVTOAAGCGOVTOL HETOEDL TOL YEPLOTH Kot TG ovokevng (Salisbury ko
Louroi, 2004).

Tpeig kbpileg Katyopies anTIKOV GLGTNUATOV E1GAYOVY TO €VPOG TOV GYESOGLOV
Kol EAEYYOL OMTIKAOV GUCKELAOV: LVGTHLOTO TO OOl LITopovV vo. KpatnBovv and Kdmolov
(graspable systems), cuotipata To omoia @optrovvian (wearable systems), GUGTHNLATO APTG
(touchable systems) (Culbertson kot Aowroi, 2018). Ta cveTiuata T 0TTOiCL LTOPOVV VO
KpatnBovv amd kamowov eivol KivaloOnTikés cuoKeVEG Yetmpéves (Yo Topddstyo o €val
Tpoméll) Kol EMTPEMOVY GTOV YPNOTN VA TIG CTPOYVOLV (Kot avtictoryo va d€yovtal
®Onon mpog ta micw) pécwm evog gpyoleiov mov kpateitar (Culbertson kot Aowwoi, 2018).
Ot ovokevég mov pumopovv va kpotnBovv amd kdmolov yivetar emiong va unv eivol
YEWWUEVEG N vaL elvan depLOTIKEG CLOKEVEG Ol omoieg cuykpatovvtol oto ¥épt (Culbertson,
Schorr, & Okamura, 2018). Ta cvotiuata Ta omoio oprovvTar £ivarl SEPUOTIKEG CLGKEVEG
tomofetnuéveg ota ¥éplo N o€ GAAD pEPN TOL COUOTOS Kol gpeavifovv aicnoelg
anevBeiog oto déppa (Culbertson kou Aowroi, 2018). Mmopovv va divovv vraviypovg 6mmg
d0VNoT, TAELPIKT £KTOGT TOVL OEPUOTOC KOl (PUGIOAOYIKY] TOPOUOPP®CT TOL OEPLOTOG
(Culbertson ko Aowroi, 2018). Emiong, umopodv va. givol GVOKEVEG YEIMUEVEG GTO GO,
OTMOG U0 EEMOKEAETIKN GLGKELT] 1 OToial divel Evav KvousONTikd vToviypd Gtov Ypnot,
OMUovPYOVTOG o dVvaun aviidpaong mhve oe éva AMyotepo evaictnto pépog tov
ompatog (Culbertson kot Aowroi, 2018). H popnromta avtdv TV GLGKELAOV TIG KaO10TA

EAKLOTIKEG Y0 YPNON OE EQUPUOYEG Kvntol oTIg omoieg ot ypnoteg Ba mpémel va ivan
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eAe0BePOL KoL Ywpig TEPLOPIGHOVE VO KivnBovv YOpw amd to meptPdAirov tovg (Culbertson
kot Aowroi, 2018). To ocvotiuoto aeng ivor 006veg TOUTTOL GLVOVTHGEMG Ol OTOIES
EMTPEMOLY GTOV YPNOTH VO, SIEPEVVNGEL EVEPYA OAOKANPN TNV empdvela (Culbertson kot
Aouroi, 2018). Mmopovv va eivor kabopd deppHaTIKEG CLOKEVEG 01 omoieg OAAALOVY TIg
OepUaTIKEG TOVG 1O10TNTEG PAoel TG Tomobesing, OTMC o EMEAVELD Le LeTaPANTA TPPN
(Culbertson xat Aowroi, 2018). Ot cLOKEVEC aPG UmOpPOLV emiong vo. givarl VPPLOKES
OEpPUATIKEG CLOKEVEG KOl KvouoOnTikéG cvokevég mov aAAdlovv TO OYNUO. TOVLG, TIG
PNYOVIKES 1010TNTEG Kot TG 1010TnTEG empaverag (Culbertson kot Aowroi, 2018).

Ymv épevva twv Laycock, kot Day (2003) ot antikég cvokevég £xovv ta&voundei
o€ TE00EPIS OLOPOPETIKES Katnyopiec. [a v amdKTno™ Hog KOADTEPNG EKOVAS QVTAV,

napotifevror tagvopnpévor otov [ivaxa 1.

Mivakag 1

ATTTIKEC OUOKEUES

>uokeuég AgpuaTikng Avadpaong (Laycock, & Day, 2003)

Ovopaaia [poypapuatioTAg Xpovid

CyberTouch Immersion Corp 1995

Tractile Device IBM Almaden Research 1999
Centre

Pneumatic Steering University of British Columbia 2001

Wheel

Lateral Skin Stretch McGill University 2000

Fingertip Stimulator University of Exeter 2001

TouchMaster Exos, Inc 1993

Tactool System Xtensory, Inc 1995

Emtpatrédieg ATmikéG Zuokeuég Avadpaaong (Laycock, & Day, 2003)

Ovouaaia MpoypauuaTioThg Xpovid BaBuoi EAcuBepiag
MouseCat Haptic Technologies 1997 2
Pantograph McGill University 1993 2
PenCat McGill University 1998 3
Impulse Engine 2000 Immersion Corp 1999 3
Phantom Desktop SensAble Technologies 1993 3/6
Freedom - 7 McGill University 1998 7
HapticMaster University of Tsukuba 1994 6
Freedom 6S MPB Technologies 1999 6
SPIDAR Tokyo Institute of Technology 1990 3
SPIDAR I Tokyo Institute of Technology 1994 6/12
Maglev Carnegie Mellon University 1996 6
FEELEX 2 University of Tsukuba 2001 066vn
Haptic Interface University of Colorado 1999 5
Delta Haptic Device Institut de Systemes 2001 6
Robotiques
Excalibur Haptic Technologies 1999 3

avria ka1 E¢wokeAeTikoi Bpaxioveg ATrTiknig Avadpaong (Laycock, & Day, 2003)

Ovopagoia

MpoypapuaTioTAS

Xpovid

BaBuoi EAeuBepiag

Sensor Glove

University of Tokyo
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Sensor Glove 2 University of Tokyo 1998 20
Sensor Arm University of Tokyo 1998 7
Hand Master University of Tsukuba 1992 2
CyberForce Immersion Corp 2001 6
CyberGrasp Immersion Corp 1999 5
RMII-ND Rutgers University 2000 4
Sarcos Dextrous Arm Sarcos 1991 10
Master

Pneumatic Haptic Southern Methodist 1999 -
Interface University

AmTikég Zuokeuég MeydAng KAipakag (Laycock, & Day, 2003)

Ovopagoia MpoypapuaTioThg Xpovid BaBuoi EAeuBepiag
HapticGEAR University of Tokyo 2001 3
WearableMaster University of Tsukuba - 3
Scaleable-SPIDAR Tokyo Institute of Technology 2000 6
HapticMaster FCS Control Systems 2000 3
Large Haptic Device Harvard University 1996 6

Xe ovtd to onueio, a&ilel emiong va ovoeepBoLV anTIKEG CLOKEVEG YOUNAOD
k6otovg (Sharma, Uppal & Gupta, 2011). Téroieg cvokevég gival To OTIKO THOGALN
(Haptic Paddles) (Sharma xkot Aowoi, 2011) to omoio 0moTEAOVV GLOKELY] OLVOUIKNAG
avédpacng Hovoh a&ova Kot €(0VV €QOPUOCTEL MG OWOKTIKO €pyaArelo o€ TOALA
TOVETIOTAUO, HE SLPOPETIKOVG oyedloopuong Kot gpedoelg (Gorlewixz, Kratchman &
Webster 111, 2014). Eivol mapopold ot AEITOVPYIKOTNTA UE TIG EUTOPIKE StobEotpeg
anTIKEC 6VOKEVEG (0mmg To Phantom Omni amd tig teyvoloyieg Sensable) emedn pipodvton
duvapels aAAnloemiopacng mov ovuPaivovv O6tov 0 ¥PNOTNG EMKOW®VEL pe €va
avTIKEILEVO, OAAA €lvol O amAd 0TO GYEOOGHO KOl TNV KOTOGKELT] OO TN GTIYUN TOL
&xovv éva Pabuo ekevbepiag (Gorlewixz ko Aowroi, 2014). AAAN OMTIKY) GLOKELN UE
YoOUNAd kdotog elvar or poyAol ehéyyov OSvvapikng avaopacng yio moryviow (Force
Feedback Gaming Joysticks) (Sharma ka1 Aowroi, 2011). Yrdpyet mowidia TE€T01mV HOYADY
eléyyov pe 000 Pabuodg elevbepiag, Kol av Kol TOPEXOVY TEPLOPIGUEVES TKAVOTNTES
dvvoung kot éva Olkomo TocGO avTidopaoNg YPNOLLOTOOVVIOL Yol TNV OVOTOPAcTIoN
QLOIKOV pawvopévav (Sharma kot Aowroi, 2011). AAAN cvokevn un LYNAOD KOGTOVG Eivat
n Novint Falcon (Sharma kot Aowroi, 2011), n omoia dabétel Tpeic Pabduovg ehevbepiag kot

0 gpyactakog yopog (10.2 x 10.2 x 10.2 exoatootd) dwpépel oe péyebog amd avtdv NG
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ovokevrig Omni phantom (Zhu, Kuber, Tretter & O’Modhrain, 2011), n onoia amoteAet
emiong o yauniov k6ctovg cvokevt (Sharma ko Aowroi, 2011).

Ievikd, avolboviog TG amTIKEG CLOKEVEG Kol Tn ypnon tov, eivar mbovo vo
TOPOTNPAGOVUE OTL M GYEdINOT UG OMTIKNAG OEMAPNG £XEL VO OVTILETOTIGEL O1APOP
Oépota, OmmG: o) KAvOTNTO TOPAYy®YNG MG okplPods Kol mpayuaTIkng oicOnong
OAANAOETIOPOONC LLE TNV EIKOVIKN TPOYHOTIKOTNTO, B) TO HéEyeBog Tov €pyaciakol YHdPOoL
™G OAANAOETIOPAONG, YL TOPAOEIYUO T EMITPEMOUEVY) TOIKIMO KIWWNAGE®VY, V) M
QOPNTOHTNTO TG GLGKELNG, Y10 TAPADELY LA 1 SVVATOTNTO VO POPLETOL EDKOAN 1) GLGKELN
Kot va unv mepropiletar ot ypnomn g emtponeliag epyaciog Kot 8) n aSlomotio Kot 10
Ko6oTog TG dtemanc (Melchiorri & Vassura, 2001).

Emumpdobeta, yroo v omodoy TV onTIKOV GUGKELAOV TTpoteivovTal To. akOAovOa
kpumpw: 1. Acediewa: H cvokeun mpénet va givar ac@aing yio va xpnoomrotndei, Kot o
ypnotng avéroya Oo mpémel va oucBdvetar aoaing otav T ypnoporotei (Dominjon,
Perre & Lécuyer, 2007). 2. AvBektikotnta: H cvokevn mpémet va givat opkeTd duvarth yio.
vo  aviégel o évtovn unyovikn wieon Adyo emavoAiapfovopevng  xpnong  omd
dapopeTikove yeptotég (Dominjon ko Aowwoi, 2007). 3. EvkoAia ypriong: H cvokevr Oa
TpéneL va etvar amAr] ot Agttovpyia e, OTOS TO va evepyomoleiTat Kot va Umopel Kovelg
Vo, gpyaoTel pe antiv evkola kot ypryopa (Dominjon ko Aowroi, 2007).

Av ko €xel vdpéel paydaio avdmtuén otov aplBud Kot TOVG THTOVG TOV ATTIKAOV
GUOKEVMV KOl EPOPUOYDV EIKOVIKNG TPOYLATIKOTNTOS, 1 VITAPYOLGH EPELVO OGOV aPOPd
GTNV EKTAIOELON TNG EMOTHUNG HECH OVTMOV TOV GLOKEVAOV eivar akdpa eAmng (Lopes &
Vaz de Carvalho, 2010). H cuyvi ypnon antik@®v cUGKELMVY KoL VAIK®OV 010 T ATOUA UE
ontTikY| avammpio 0o COPUPAALEL GTNV AVATTLEN OTTIK®OV SEELOTATWV, Ol OTTOIES UE TN CEPA
Tov¢ Ba O1ELKOAVVOVY TNV KOTOOKELY] VONTIK®V OVOTOPUCTACE®Y, TOAVAOS HECH TNG

SraxavaAikng evmiaoctotrag (Kirby & D’ Angiulli, 2011).
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2.7 Artuci] Te(voloyia ava@opikd pe Tov vroroytoty) (Computer Haptics)

[Ipoxertar yioo pioe avadLOUEVT TEPLOYN £PEVVOG M OToilol AoYOAElTOL pE TNV
avamtuén alyopifumv Kot AoYIoHIKoD Y10 v ToPAYEL KOl VO OTTOOMGEL TV 0PN EIKOVIKAOV
nepiforioviov kot oviikeévov (EI Saddik, 2007- Goyal kot Aowoi, 2013). Avtf 1
VIOTEPLOYN €YEL 0VO KOPLL CLOTATIKG, TNV ALTIKA omddoon Kot ontikny amddoorn (EI
Saddik, 2007). To televtoio eVOOUOTMOVEL TOIKIAOLG GAYOPIOUOVE KOl TEYVIKES Yol VoL
VTOAOYIGEL TN GLUTEPLPOPA EIKOVIKAOV YPOUPIK®OV TEPIPUAAOVI®OV GE TPAYUATIKO YPOVO
YPNOOTOLOVTOG pobnpatikég exkepaocels (Alur kor Aowroi, 2014+ El Saddik, 2007). To
TPOTO KOPLO GLOTOTIKO, 1 OMTIKY OTOO0GT, APOPH OTN OOIKAGIO TOPAYMYNS Kol
VTOAOYIGHOV QUVALEWDYV TPOG OMAVTNGCT GTNV CAANAOETIOPAGT) TOV XPNOTN LE TO EKOVIKO
avtikeipevo (Alur ko Aowroi, 2014). H oSwadikacio oAANAOETiOpaoNS HE TO EKOVIKO
OVTIKEIUEVO £)EL OMOTEAEGEL TNYN EVOLOPEPOVTOG TOAGDY gpguvnTdV maykoouiog (Alur
ko Aowroi, 2014). H antikn) amddoon mepthapfavel SUVOUIKTY KOl SEPUATIKT OTOd00T
(Xia, 2018). Opwmc, o1 GLOKEVEG dVVALIKNG OVAdPAOTS VOl KATE TOAD O OMUOPIAELS amtd
aVTEG TNG dEPUOTIKNG avadpaotg (Xia, 2018). Téhog, n amtiky] amdooon amoterel Eva amd
TOL O ONUOVTIKA ONUEID TOV ONTIKOV OEMOQ®V, Kabdg 000 KaAvtepn eival tOG0
KaAOTEPN Ko M ewovikn aicOnom (Alur xon Aowroi, 2014). ITpokepévov va Peitiwbet,
nowkilot alyopibpot epapuodlovrar (Alur ko Aowroi, 2014).

H antikn anddoon tov adyopiBpov amotereitan yevikadg amd 600 vro-aiyopiBpovg:
alyoplOuog aviyvevong cOykpovong Kot aiyopiupoc oamdkpiong cvykpovons (Alur ko
Aowroi, 2014). Kabmg o yprotng arrdlel T 0€om Tov ) T SVVOIKY avadpoon omonteitol
aAhayn ot 0éon 1 6TOV TPOGAVATOMGHO Kot £TGL 0 AAYOPIOOG avixveELONC GUYKPOLGNG
aviyvedeL T CVYKPOLOT OVAUEGH GTO OUYTLAO Kot To €Kovikd mepiPdirov (Alur kot
Lowroi, 2014). Av po GOYKPOLOT AVIXVELTEL, TOTE 0 OAYOPIOUOG ATOKPIONG GVYKPOLGT|G

voAoyilel T OOVOUN OAANAOETIOPOONG OVAUEGO OTOV YPNOTN Kol OTO EKOVIKO
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ePPAAAOV Kol TOTE OIVEL EVTIOAN OTN GLOKELN OOKPIONG VO TOPAYEL TV OTTOLTOVLEVT
SOvVoUN, KOl OG €K TOVTOV VO TOPAYEL TNV TPOYUOTIKY OVOTOPACGTACT) TOL EKOVIKOD
aviikelévov (Alur ko Aouroi, 2014). Oco kaAvtepm eivoar M onTikny omdO0GN TOL
alyopiBuov, t6G0 KaAVTEPN elvar M piunon tov mpoypotikov mepiPdiiovtog (Alur kot
Louroi, 2014).

Ot emuyeic epapproyéc Tov alyopiBumy antikng omddoong eumodilovtal omd Tpelg
npokAinoels: H mpdtn mpoxinom etvar m teyvoloyio povieromoinong dvvauewv (Xia,
2018). Ot meprocdTEPOL AMO TOVG TPEYOVTEG aAyopiBpovg ypnoyomolovy pdvo To
amhomompévo poviédo 1o omoio Paciletor oto Pabog dieicdvong (penetration depth) yia
va vmoAoyicovuv v avddpoon OOvaung M pomng ovuemva pe to vopo Hooke, un
Aoppavovtag €161 LIOYWV TOL VAIKA YOPOKTNPIOTIKG TNG TPOYUATIKNG OQNG OT®G
oKANPOTNTO, 1EMOOEANCTIKOTNTO, Y®PIS Oopoyévewn, Kot avicotpomio (Xia, 2018). H
Bacwopévn ot @uowkn povtelomoinon mpocEyyion eivol TOAAL VROGYOUEVN Yol TO
aKkpPEC LOVTEAD SVVOUNG TNG AMTIKNG Amodoons. 261060, AOY® TNG TOAVTAOKOTNTAG TMV
QULGIKAOV POVOLEVOV, dEV €lval aKOUO GAPESG VO KOTOVOOVUE TO QUOIKO VOLO TGm amd
TOAMG ok eowvopeva (Xia, 2018). Emopévemg, dev eivan edkoro va avamtvuydel Eva
akpPég povTéAo avolvTikng dvvaung o a&dmot antikn anddoon (Xia, 2018).

H dgbtepn mpdxinon eivar o apBudc Pabumdv elevbepiag: Oco mepiocodTEPOL OL
BaBuoi eievBepiog tov oAyYOpIOUOL OTTIKNG OTO00NG TOGO TO TOAVTAOKN 1 OMTIKN
aAAnAoemiopacn mov pmopet va vrootnpiel avtdg o adyodpBuog (Xia, 2018). Kavovikd, n
pébodog amtikng omddoong tpdv Pabucdv eievbeplog umopel vo vmootnpifer puoévo
aAinroemiopaon Paciopuévn oe Eva onueio xwpic avadpacn pomng, TO0 0TOi0 SLPEPEL KATA
TOAD Omd TNV TPAYUATIK OAANAoemidpacn pe 10 avOpomvo yépr (Xia, 2018). O
alyoplOuog oamtikng omdooong €& Pabudv  elevbepiog pmopel va  vrootnpi&et

OAANAOETIOPOGT] OVTIKELUEVOV-AVTIKEILEVOL HE OvVAdPaoT) SUVOUNG Kot poTtnG. AT Opmg
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EMPEPEL LYNAO KOGTOG LITOAOYIGHOV Y1 aviYVELGT CVYKPOVGNG G TPOYLOTIKO YPOVO Kot
Yy oty amodoon (Xia, 2018).

H tpit xon televtaio mpoxAnon eivor n texvoroyia eLGIKNE Tpocouoinons (Xia,
2018). H xowvn wéa 0Aov TV aAyopiBuov antikng anddoons etvat 6Tt ¥pnotorotodv Eva
EIKOVIKO OVTIYPOPO TNG OMTIKNAG OLOKELNG, TO OO0 OVOUALETOL OMTIKOC OVIYVELTNG
(probe) N ewkovikd epyadeio, Yoo Vo TPOCOUOLOVEL TNV OAANAOETIOpact Paciopévn ot
QLOIKN HETOED OTOV TOV GVIYVELTIH KOl TOV EIKOVIKOD OVTIKEILEVOD KOl GTY] GLVEYELD VOl
vrohoyiletl Kot va amodidel dvvaun / ponn pe Bdon v andkAion Tov antikol Kabethpa
Kol TNV TPOYUATIKY] Slopopemon g cvokevng (Xia, 2018). Emopévmg, n texvoroyia
QULOIKNG Tpocopoimong elval TOAD ONUOVTIIK Yo TNV TPAYLOTOTOINGT  (QUGIKNG
aAlnienidopaong (Xia, 2018).

Muoope yioo v antikn arodoon (oikyopiBuov), mod Opmg avoaeépetar o Opog
«amddoon»; Aeopd 6t dradikacio amd v omoia To emBvuNTd epébiopa emPdiieton o
évav YpnoT Yy vo. LETOQEPEL TNV TANPOPOpio Yoo TO €KOVIKO ovtikeipevo (Alur kot
Aowmoi, 2014+ Salisbury kot Aowroi, 2004). 10 mo amdd emimedo, avty 1 TANpopopic
TEPEYETAL  OTNV  TOPOVLGIOCT) QUOIKAOV  1OOTHTOV  TOV  OVIIKEWEVOV —  OYNUO,
eraoTIkOTNTO, PAla, ven (Salisbury kot Aowroi, 2004).

Ot QLGIKEG OOTNTEG TOV OVTIKEILEV®V, KOl GUYKEKPIUEVE QLTI TNG VPTG, OTOTEAEL
KeEVIPIKO onpeio evolapépovtog, kabmg mpoketon yioo v vod eE€taon peTafANT ™G
TOPOVCOAG EPELVNTIKNG epyaciag. o avtdv to AdOYO kpivetor amapaitntn 1 Oewpntikn
TAUGIOOT VTG TNG PLOIKNG WO10TNTOG TOV OVTIKEWEVOV, APOD TPMTO YiVEL Lo LUKPN

avaQOPE GTNV AVAYVOPLOT] OVTIKEUEV®V.
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3. Avayv@pioen] OVTIKEINEVOV

O dvBpomor ypnoipuomolovv mAnpoeopiec otnv kadnuepwr {on omd opKeTég
TMYEG-KavAAla, 1010itepa OTOV OAANAOETIOPOVY UE OVTIKEIPEVA TOL TTEPPAAAOVTOC TOVG
(Cellini, Kaim & Drewing, 2013). Mafaivouv yio ToV KOGHO OAANAOETIOPOVTAG HE AVTOV,
Kol ovt) M AAANAOETiOpaon meplopiletal Katd moAd otnv aicOnomn g agpne Tmv xepumv
(Wallraven, Biilthoff, Waterkamp, van Dam & Gaiflert, 2014). H wavomtd vo
avayvopilovpe avtikeipeva o pol oknvn dgv meplopiletal LOVO 6TO OTTIKO KOVAAL, OAAY
pmopoVOue va ta avayvopilovpe YPNCILOTOIMVTAS TNV QN YOPIS Vo omonTeital OmTIKn
eicodog (Newell, Woods, Mernagh & Biilthoff, 2005). H agn mpocpéper mAnddpa
TANPOEOPLOY NON atd TN YEvvnor, fonbdvTag To VTN VO OTOKTGOVV YVMGT| GYETIKA e
TIG MOIKIAEG OMNUAVTIKEG O10TNTEG TOV OVTIKEWWEVOV YPNOIUOTOIOVTIOS T XEPLOL TOVG
(Masson, Kang, Petit & Wallraven, 2018).

H avayvopion aviikeipévov sivor puo OepeAidong yvooTtikn Asttovpyio 1 omoia
exteleitan apétpntec @opég wkabnuepivad (James, 2017) wxor amotehel amd TOLE WO
ONUOVTIKOVG YVOOTIKOVG UNYOVIGHOVS oL ekTeAel o dvBpwmog (James, Servos, Kilgour,
Huh & Lederman, 2006). ITapd ta xpovia mov Exovv apiepmbel oTNV £pELVO GYETIKA UE
TOVG UNYOVIGHOVS OVOyvOPLong avOpOTvev ovVTIKEWEVOVY, eAdylota Yvopilovpe Yo To
TOG OWTO TO TOAVTAOKO TPOPANUO EMAVETAL TOGO ONMOTEAECUOTIKA OO TOV EYKEPOUAO
(James, 2017). Kotd 10 XEPIOUO TOV OVTIKEILEVOV, O EYKEPAAOC EMAEYEL Kot £QapPUOlEL
g oaucOnmmplokvnTiky moMTIKY] EAEYYoL HE TNV omoia  yivovtal oicOnTnplakég
TPOPAEYELS KO CTIUOTO TPOSAYMYADV Y10 VO, TPOCAPUOGOVY TNV ££000 TOVL KIVNTHPL GTIC
QLOIKEG 1010TNTeG TV avtikelpwévov (Johansson & Flanagan, 2009). O yepiopnoc
OVTIKEWWEVOV  TOPEYEL OTOL GTOMOL oL POCIKY  OVIIANTTO-KIVNTIKY]  eumelpio  Otov

aAAnAoemopovy pe Tov vVAMKO KOopo (Lamon, Neumann & Zuberbiihler, 2017)
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[TepthapPdvel Tnv kivnomn avAUESO GTO OVTIKEIEVO KO TV EMUPAVELD TOL OEPLATOG, OTIMG
ovpuPaiver otnv antikny e€epedvnon (Pei & Bensmaia, 2014). T'e v avayvopion
AELTOVPYIDOV Kol 1010THTOV UIKPOV OVTIKEIEVOV, OT®MG oyNua, BApog 1 ven, ot avOpmmot
YPNOLOTOLOVV GLYKEKPIUEVES OMTIKEG OTPATNYIKEG Ol omoieg ovopdlovion E&epevvnrikég
Awdikaoiec (Withagen, Kappers, Vervloed, Knoors & Verhoeven, 2012).

H toktikn avayvdpion ovTiKelwévmy eaivetol EDKOATN Kol 0VTOUATN € EUAC, OALA
npoomddelec va. dOnovpynboldv texvnTd cuoTHoTe To omoia avayvopilovv aviikeipeva
pe tov tpdémo mov ot dvBpomor avayvopilovv, £ovv HiKpn TPoKTiKY emituyio (James,
2017). Mia mpdtaon ya v apyn TPO0d0 TOV GUCTNUATMV TEXVNTNG OvVayvVOPLoNG glvat 1
eEAPTNON AVTOV TOV GLOTNUATOV ATOKAEICTIKA amd TNV ONTIKY £i0000, akOUN Kol 6v
avtikeipeva tov mEPPAALOVIOC HOG OMOTEAOLV TNy TAOVCLHG TOALOIGONTNPLOKNG
oyepong (James, 2017). T'a mopdderypo, €vo TOTAPL TO OMOI0 TEPEXEL OVOYLKTIKO
pmopet vo mapdyel aicOnoelg yevong kot 6sppnong, oAAd pumopel eniong Kamolog va dgt To
TOTNPL, VO TOPOTNPNCEL TIG QLUOAAIdEG va. Kivovvtal, va acBovOel g ot pucaAideg
EKPNYVUVTOL GTO OEPUO, aKOUO Kot va TiG akovoel va agppiouv (James, 2017). Otav
mpoomabovpe va emPePotd®oOVUE TNV TOVTOTNTO EVOG OVIIKEIUEVOL TOV TEPPAAAOVTOG
HOG, XPNOWOTOoVpE OAEg TS Olabéoiues mANpoeopieg, aoy€Tmg Tov aoHNTNPLOKOD
kavoAlov (James, 2017). Ilapd v moAvasOntnplokny @OOMN TG  OvVAYVAOPLONG
AVTIKEWEVOV G TPoyHoTikd kocpo (James, 2017), péypt mpdoeata 1 avayvopion
AVTIKEUEVOV PEAETNONKE GYEOOV OMOKAEIGTIKA YPNGUYLOTOLOVTOG £V LOVO oucOnTnplakd
gpébiopa, to ontikd epébioua kotd kvplo Adyo (James, 2017- Haag, 2011- Pezzementi,
Plaku, Reyda & Hager, 2011).

H 6paom avayvopilel aviikeipeva ypriyopo Kol 0moTEAEGHATIKG, €V aVTIOEGEL TNG
agng (Martinovic, Lawson & Craddock, 2012). O topéag t®V OmTIKOV GLVIHOMG

GLCOMPEVEL TANPOPOPIEG GEPLOKE OTO JLOPOPETIKG UEPT OVTIKEWEV®V, EVD 1 OpOoN

53



eneEepydleton TANpopopieg avrikelpévav mapdAinio (Martinovic ko Aoutoi, 2012). Eivan
N oVOyvOPIoN OTTIKOL OVTIKEWEVOL 7o apyr] e§ontiog Tng omoKTNonG OlodoyIk®mV
TANPOPOPLOV KOl TOV QOPTIOL UVAUNG 7OV TPOKVTTEL 1 €€antiog OepeMmodV dopopmv
ene€epyooiog petaéd tov aodnoemv (Martinovic kot Aowroi, 2012);

To antikd KavdAl PG EMITPENEL VO GUAAEYOVLE TANPOPOPIES YO TO CYNUM, TNV
Ve, ™ MoAokoTTo, TO PApog, TN Oepuoxpocio kot GAAEG VAMKEG 1O0TNTEG €VOC
avtikelpévov (Wallraven kou Aowroi, 2014). TToAréC amd avtég Tic OepeMMOEIS 1010TNTEG
TOV OVTIKEWWEVOL, OTmG 1 Beppokpacia kKot o Pdpog, dev eivor M eivon pévo éupeca
npooPdoyies oe dAlo kovéio Omwg m Opaom, toviloviag T onuacio oL vo
AAMAOETOPOVUE LE TOV KOGUO HECH TNG OMTIKNG TEXVOAOYiOG Yo va avamtuyfodv
avtiinmTikég ko axpiPeic 6e&rotteg (Wallraven ko Aowroi, 2014). And v AL, dAreC
WOLOTNTES TOV AVTIKEWEVOV, OTMG TO GYNUOA KOl 1 VPN €ivol E0KOAN TPOGRAGILEG Kot GTO
onTIKO Kol 610 antikd KovaAlr (Wallraven kot Aowroi, 2014). Av kot ot meplocOTEPES
€PEVLVEC Y10 TNV AVOYVOPIGT] KOl KOTNYOPLOTOiNGN avVTIKEWEVOV £6TIAlovV GtV Opao,
avTé To. oVOUEVa. Eivol dVVOTOV Vo ETNPEAGTOVY 0O T0 amTikd KavaAr (Haag, 2011).
[Ipdypott, pe v ontiky aicOnon eivor mBavév vo oamoktnBel mAnbog mAnpopopidv
OYETIKOV UHE TO PApoc, 1O oynfua, TN Oeppokpacia, TNV TLKVOTNTO Kol TNV VON
(Folgheraiter kou Aowroi, 2008).

Ta ovotuato to omoio Pacilovtal otnv amtiky TeXVOAOYiol EMTPEMOLV GTOV
ypnot  va  xepileton  avrikeipeva oe  ewovikd  mepiPdAlovta  HE  QLOIKO Kot
OTOTEAEGUATIKO TPOTO KOl UITOPOVV VO TAPEYXOVY TANPOPOPIEC, 01 OToiec dev UmopovV va
TEPLYPAPOVY  TeEAElG pe omTtiky M akovotik avadpacn (Alamri, Eid, Iglesias,
Shirmohammadi & EIl Saddik, 2007). Otav BAémovpue i ayyiCovue v emipdavelo, vog
OVTIKEIUEVOD, KOOIKOTOIOVUE TANPOPOPIEG TOV LG EMTPETOVLY VO TAPOVUE OVTIANTTIKEG

ATOPAGELS OYETIKA L€ TO OVTIKEILEVO Y10l TO OKOTO TNG OVOyvMPIoNG N TS TPAENS, N Yo
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aonTikég amdyelg, Ommwe 1N moldTNTo. | 1 eAkvotikOTTa Tov avtikeluévov (Whitaker,
Simdes-Franklin & Newell, 2008). H minpogopio tov aviikeuévov pnopei va Paciletan
KOl 0€ YEOUETPIKES (.. oynua, uéyebog) Kot og VAIKEG 1010TnTEG (1), Beppokpacia, vEN)
(James, 2017 Lederman & Klatzky, 2009- Kappers & Tiest, 2013- Whitaker ka1 Aowroi,
2008), ka1 To ONTIKO Kol OTIKO KavAAl CUUPBAALOVY GTIV TOPOVGINCT TOV OVTIKEIUEVOY

Baoilopevol og avtd ta yopoktnprotikd (Whitaker kot Aouroi, 2008).

3.1 Ewovii] [poaypotikétnto Kor Avayvapion AVTIKEIUEVOVY

Eivor onpavtikd va emonpovBodv S1popég avALESH GE QUOIKES KOl EIKOVIKEG
avtinmTikég oadkacies (Germani, Mengoni & Peruzzini, 2013). Méoa o€ éva @uokod
neplBdArov, M avtiAnyn evOg TPOYUATIKOD OVTIKEWEVOL gvepyomoteitar HEGH €VOG
QULGIKOV HEGOL Y10l VO TPOKAAEGEL £vaL GUVOAO ausOntnplakadv epebicpdtov (Germani kot
Aowot, 2013). Ta emkovoviokd péco avamapicTovTotl omd To GYLOTO TOV AVTIKELEVOY,
To VAKG, TN oOVOESN TV YOPUKTNPIGTIKOV KOl TO QUCIKA YOPUKTNPIGTIKA TOVS, OTMG
podaxotta, tpayvmro (Germani kot Aowoi, 2013). Ocov a@opd oto vVAKE, To
epebiopota yivovior avtiinmtd and Tovg UNYovouTodoyeis Tov dEpUOTOC divovtag Lo
depuatikny oicOnon (Germani xot Aowoi, 2013). X ouvvéyer, m  acOnTpo
avatpoPodotnon emeepydletor amd T0 VELPOPLGLOAOYIKO GUGTNUO KOl JLOUOPPOVETOL
amd Tov Aoy tov gykepdAiov (Germani kot Aowrtoi, 2013). H yvootkn dwdikacio
KOTOANYEL GTN GLYKIVNOLOKY Kot cuvailsOnpotiky avtamokpion tov ypriiot (Germani ko
Aowroi, 2013).

Yg £€vo. TPOGOUOIMUEVO EKOVIKO TEPPAAAOV, TO TPOYUATIKO OVTIKEILEVO
avamopiotator omd €va EIKOVIKO TPOTOTLTO GTOYEVOVTOS GTNV  OVOTOPAY®YT TOV
oxeTKOV W0tV Tov (Germani kot Aowroi, 2013). H avtiAnmntkn) dadikacio veiotatol

onuavtikég oArayés (Germani kon Aowmot, 2013). H dwadwcacio yapaktmpiletor and v
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TPOGOUOIMON TO®V OI0TATOV TOL OVTIKEIEVOD KOl TNV EVEPYOTOINGT] TOVS, 1 OTTOi0L UTOPEL
va emtevyfel amd Tov KATAAANAO cuvoLaGHO evepyomoT®V Kol eAEyy®v (Germani kot
Aouroi, 2013). To teMkd amotédecua givol po aioONTNPLOK) ovaTpOEOdOTNOoT, 1| OTTold
YEVIKGDG glvar dtapopeTikn amd v Tpaypatiky (Germani ko Aowroi, 2013). Tlpokeipuévov,
Aowmov, voo emrevyfel 1 BEATIOT AmOKPIGN TOL ¥PNOTN KOl UL TPOYUOTIKY YVOOTIKN
avamtuln, yperdletal vo 600el TpocoyN TNV TPOGOUOI®MOT TV WOOTHTOV TOV VAIKOV Kol
OTNV TPOGOUOIMON TOV VTOOOYEMY TOV OEPUATOS, £TOL MOTE VO €ival CLVEREIG UE Ta

npaypatikd epedioporo (Germani kot Aowroi, 2013).

3.2 I10TNTES EMPAVELUG TMOV UVTIKEIREVOV GE EIKOVIKG TEPParlovTa

H peiétn g avayvopiong aviikellévav £xel E6TIACEL, KUPLMG, TO EVOLOPEPOV TNG
OTIG OTTIKEG AVOTOPOOTAGELS OVTIKEWEVOYV, OGS Yo Tapadetypo to oynuo. (Cant, Large,
McCall & Goodale, 2010 Lacey, Hall & Sathian, 2010), kot mg €k TOVTOV, TEPLOPIGUEVN
elvar n yvoon ya T1g 110TTEG EMPAVELNG GE ONTIKEG ovamapactioelg (Lacey kot Aowroi,
2010). [Tépav Tov GYNUATOS TOV OVTIKEWEVAOV, Ol WOOTNTEG EMPAVELNS QVTAV TAPEYOVY
ONUAVTIKEG TANPOQOpPieg Yo TV TavtdTTa Tov avTikeévou (Cant kot Aowroi, 2010) xon
amoTeAOVV €vav GAAOV ONUOVTIKO Tapdyovia o omoiog Oa umopovce va avénoel )
QLOIKOTNTO, TOV TEPPAALOVI®V KOoVIKNG Ttpaypatikottog (Ho, Basdogan & Srinivasan,
1999). Ot 1310 1S eMPAvelag Ba pmopovoay va dtakptBovv cg 600 Katnyopies, avtn g
PG kot ¢ veng (HO kot Aowroi, 1999).
3.2.1 Tppn

Tppn etvon n dSOvaun avtidpaons oty avtifetn KatebBvvon mpog T dVVAuT EAENG
mov amoteital yioo vo petakwnOel éva aviikeipevo mdveo oe o emedveln (Yoshioka,
Bensamaia, Craig & Hsiao, 2007). Yrdpyovv dvo &ion tpipnc: H otatikn tpin avéaveton

pe avENOELS 6T OOVaUNG EAENG OTOV TO avTIKEILEVO gfvar akivnto, evd 1 KvnTikn TP
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gtvol otabepr) LOAMG apyicEL TO AVTIKEIHEVO Vo KIVEITOL Kot €lval aveEapTnTn TG SVVAUNG
éMEemg (Yoshioka kot Aowroi, 2007). O yeiproudc | 1 e€epedvnon aviikelpnévov o fray
apkeTd dvokola ev amovoia g tppng (Provancher & Sylvester, 2009). Avtd pmopei va
TO OlOMICTMOOCEL KAMTO0C TPOCSTOODVTAG VO OVOYVOPIGEL KOL VO TPOGOVOTOAICEL £val
gpyoreio oto xépt tov M tomoBetdvTag £vo aviikeipevo oe o axkping Béomn Kou
npocavatoopd (Provancher & Sylvester, 2009). Aedouévov 611 1 Ttpf €ivar 1660
ocuvnOouéVN, N OLVATOTNTA OGS OMTIKIG CLOKEVNG VO TPOCOUOLMVEL TNV TP HE
akpifea eivor vyiotng onuooiog (Provancher & Sylvester, 2009). Xe évo gikovikd
nepPdAlov pmopet va mpocopotmBel 1 oTaTikn Kot 1 KivnTikn Tpipr], £161 AGTE 0 ¥PNOTNG
va aeBdaveTar To KOAMIEG-YAMGTEPO PAIVOLEVO TN GTLYUN OV YTLTAEL TO GTLAO GE o
QITIKT) GLOKELT TAV® GTNV eMPAveLn Tov avtikelévoy (HO kat Aowroi, 1999). H kivntikn
PPN LOVTEAOTOLEITOL MG 0L EPOTTOUEV dVVAUN 1) OTOlo PEPEL AVTIOTOGT TNV Kivion
otav éva epyaieio cOPETOL TAV® OO L0 ETIPAVELD UE GUYKEKPLUEVT PLGLOAOYIKT dVVAUN
ko epamtopevn tayvtnta (Culbertson & Kuchenbecker, 2017). H ototkn tpipn
YPNCLOTOLEITOL GE OPLGUEVA LOVTELD TPIPTG, KoL OVTIOTEKETAL GTO EgKivnpa g kivnong
(Culbertson & Kuchenbecker, 2017). ‘Otav ot 6UVTEAEGTEG OTATIKNG Kot KIVITIKNAG TPPNG
elvan otabepol kot aveEdptnror g Béomg, Tote dnpovpyeiton eviaio PPN Tave ce OAN
mv emedvela tov aviikelpnévov (Ho kot Aowroi, 1999). Emiong, dropopomoudvtag toug
GUVTEAEOTEG OTOTIKNG Kol KwnTikng tpifn)g oe Obpopeg tomobecieg, pHmopovv vo
dnuovpynBovv meplodikéc empaveieg tpipng (HO kot Aouroi, 1999).
3.22Yon

Onwg avagépnke, ot UGIKEG 1010TNTEG TOV OVTIKEILEVOV, KOl EOIKOTEPO VTN TNG
VONG, omoteAel KeEVIPKO ompeio evolaPEpovtog, Kabdg mpdkettal yio v vd eE€toom
LETAPANTH TNG TOPOVCOAG EPEVVNTIKNG EPYOTING, Y10l AVTOV TO AdY0 KpiveTal amapaitntn 1

Bewpnrtikn TAaicioon g o€ Eexmplot VITOEVOTNTA, 1| OTToio AKOAOLOET .

57



3.3Yon
3.3.1 Opiopdc vong

Av Kot 0ot €govv KAmotla 10€0 Tov Tl onUaivel VPN, N €vvola TG VONG dgv givar
EexdBapa mpocsolopiopévn (Tan, 2004). H minpogopia yio tnv ven amoteAel £va EUQUTO
VMKO YOPOKTNPIOTIKO TNG EMPAVELNG TOV OVTIKEWWEVOL KOl TOPEYEL CUAVTIKEG EVOEIEELg
v v avtidnyn avtov (Whitaker kou Aowroi, 2008). T'o mapdderypa, to EEPAOVIIGUEVO
dépua evOg PLO10V 1) TO TPLYWTO OEPUOL EVOG OKTIVIO0V, UTOPOVUE Vo Ta Eeympicovpe HECH
g aeng N TG Opaong, axopa Kot étav dgv vdpyel dStbéciun TAnpoeopio yio T0 Gynua
tov avtikelpévov (Whitaker ko Aowroi, 2008). Yrdpyovv polota mepint®oelg Omov pHEcm
™G aPNS TOPEYOVTOL TO AELOTIGTEG TANPOPOPIES Yo TV VO o’ 0Tl PEGm NG OpaoNg
(ITamaddmovrog, 2005, 6.127).

H meprypaon vodv kot n avomapoywyn ovtdv cg éva eiKovikd mepifaiiov ivat
OVoKOAN, KaBDG givar dVoKOAD va emwbel moleg 1010t TEG YapakTnpilovy KOADTEPQ TNV
emoeaveln evog avtikeyévov (Lang & Andrews, 2011). Tpoayelo-poroakid, oxinpn-omoin,
YMOTEPN-KOAADONG, KOl GAKOUTTN-EAACTIKY €lval OAQ TEPLYPUPES YOl TO OGS OGHAVETOL
Kamolog pia emipdaveia (Lang & Andrews, 2011).

3.3.2 AvtiAnyn vong

Agv givor acvvnBioto oty Kadnuepwvotnta va avayvopiovpe Eva vAkod Bacet g
veng Tov (Bensmaia & Hollins, 2005). Mmopovue €bkolo vo, avoyvopicovpe Vo oatév
oevtovl i (o oeida amd Poufdxt dooyilovtdg ta pe o ddytvro (Bensmaia & Hollins,
2005). H avtiinyn ¢ veng Hog ETpAvELNS YIVETAL TEPVAOVTIOG TO dAYTUAO TAV®D GE Lo
emeavewo (Fagiani & Barbieri, 2016). Avto 1o €id0og TG GLPOUEVNG EMAPNG EVEPYOTOLEL
TOVG PNyovobiTodoyeic ot omoiotl eivon TomoBetnuévol 6to dépua, divovtag T dvvatodTNT
6TOV €YKEPOAO VO avaryvepilel To avTiKeipevo Kat vo avTidapupavetol v mAnpoeopio omd

™mv empaveto mov £yl copwbel (Fagiani & Barbieri, 2016). H avtiinyn cvAléyeton amd
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TOoVG Unyavoimodoyeic eite pe v aiohnon g wieong eite pe v aicOnon g 66vnong: o
TPAOTOG UNYOVIGUOG Elval TUTIKOG PO LEYAANG GE AmOGTACT| ETPAVELNS, EVD O SEVTEPOG
givar amapoaitntog v vo avtilapPdvetoan Aemtdtepec empaveieg (Fagiani & Barbieri,
2016). Ot veéc kvpaivovior amd oyetikd yovopoedeic (Onwg deiyua amd Mmpary) oe
eEapetikd Aentég (0nmg to petdél) (Bensmaia & Hollins, 2005).

H avtiiqyn g veng umopel va omodobel ce 000 SQOPeTIKES AEITOVPYiES
oOpeova pe T dmAn fempia g avtiinyng e venc (Hollins & Risner, 2000). Zbppova
pe 1 Beopia, ov Aemntég veég, kot and 100 pkpouetpo (Hollins & Risner, 2000),
pmopovv vo amodobodv katd modd otn d6vnon (Bensmaia & Hollins, 2003 Hollins &
Risner, 2000) n omoia dnpovpyeitor amd v kivnon tov d€ppatog kat Tov epedioporog
Kot Ogtyver av&avopevn tpoyvtnto pe avEavopevo péyebog cwpotdiov, eved ot
Yovopoewels veég, maveo amnd 100 pkpopetpa, yivovtor aviinmiéc kvpimg Pdoet
YEOUETPIKOV WO0TATOV (0TOV Yo Tapdostypa 1 Beppokpacio, 1 okAnpdTTO TOPAUEVOVY
otafepéc) (Hollins & Risner, 2000). Ed®, ympikoi unyovicpoi epmiékoviol Kot yivovtat
oTad10KA 0 KOPLo¢ mapdyovtag otny avtiinymn tg veng (Hollins & Risner, 2000). Engion
ot yopwol pnyavicpol etvat adtdeopot mg Tpog v kivnomn, 1 Aettovpyio peudvetot kabmg
10 péyebog cmpatidiov cvveyiletl va av&avetar (Hollins & Risner, 2000).

Otav ot dvBpomor ayyilovv v vEN HOG EMPAVELNG, O OO TIC TO KUPLOPYES
avTIANTTIKEG TAeLpEC eivor ot ¢ tpayvtntag (Klatzky & Lederman, 2006), n omoia
éxel uehetbel meplocodTEPO 6TO0 MAiclo g omtikng avtidnyng (Tiest, 2010), ko
GLYKEKPIUEVO GTOV TOpEN TNG antikn|g texvoAoyiag (Hollins, Seeger, Pelli & Taylor, 2004
Lederman & Klatzky, 2009- Ricciardi kot Aowoi, 2014). Tlapadsiypota tET010vV peLVOV
o€ elKovIKa meptParliovta givarl Twv Jansson ko Aowroi (1999), Klatzky, Lederman, Tong,
& Hamilton (2006), Klatzky & Lederman (2006), Kornbrot, Penn, Petrie, Funner &

Hardwick (2007), Unger, Hollis & Klatzky (2011), Etzi, Ferrise, Bordegoni, Zampini &
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Gallace (2017). H perétn g avtilnyng g veng puéom g apng &xet owénbel mg
OTOTEAECHO TOV EMEKTELVOUEVOL OIETMIGTNLOVIKOD EVOLOPEPOVTOS TMV EPEVVNTAOV GTOLG
TOUELG TNG YVYOPLGIKNG, VEVPOETICTIHUNG Kol LITOAOYIOTIKNG povtelonoinong (Klatzky ko
lowtoi, 2006). Qot6c0, N aicOnon TPAYHOTIKOV VOOV ETPAVEINS O  EIKOVIKA
nepidriovto mapouével moAdmiokn (Diaz kot Aowroi, 2006).

H avBpomivn avtiinyn g tpoydntag €xel OOKIHOOTEL GE TPELS KATOUOTACELG
GUUEMVO, [LE TNV aVTIANYN TOL TEPIPAAAOVTOG: TPOUYUOTIKES VPEC TOV YIVOVTOL OVTIANTTEG
LE TO YOUVO OEPLLL, TPOYUATIKEG VOEC OV TIG aucBdvetan Kavelg pe dxoumtn cOvoeoT,
Ommg o BeAdva KpaTREVN GTO YEPL, KOL EKOVIKEG VPEG OV OMOSIOOVTOL LE CLOKEVEG
antikng avadpaong (Klatzky & Lederman, 2006). TToiotepa, eotioon dwvotav oty
avtiAnym g LVENG HE YOUVO dAYTLAO, OAAL TOPA pe TNV avATTLEN TEPPAALOVTOV
SUVAIKNG avadpaonG TTOL EMTPENMOVY Vo OMovpyNBodv eoviKEG VOES, VIAPYEL VEO
EVOLIPEPOV GTNV AVTIANYN NG VONG ©G OUEGOAUPNTIG HECH LNYOVIKDOV GUVOECUMOV
(Klatzky a1 Aowroi, 2006). ‘Exet vap&et onHOovVIIKO EVOILQPEPOV GTNV TOPAYMYT EIKOVIKOV
VOOV UE TIG GVOKEVEC AMTIKNG SLVALKNG avadpaons, 6mmg ivar to Phantom (Klatzky &
Lederman, 2006). Ot cuoKEVEG aVTEG EVOEXOUEVMOG EMITPETOVY akPIP EAeyy0 TAV® OTIC
WOOTNTEG NG EMPAVELNG [LE GYETIKY EVKOAMO KOTUGKEVNG, OVOIYOVTOG VEEG GMUOVTIKES
EPELVNTIKEG OLVOTOTNTEG YO TNV KATOVONGN TG OVOPAOTIVIG COUATONGONTNPLOKNG
avtiinyng (Klatzky & Lederman, 2006).

3.3.3 Antikn| amddoom VENG

‘Eva. onpovtikd 0épa eivar va Katavonoovpe Tog n aicbnon g omTtikig veng
napdyetor (Wu, Li, Yan, Ni & Liu, 2012). Ztnv ovoia, 1 antiki ven glval T0 omoTEAEGLOL
TOV OAANAOETOPAGEWV avApESH 6ToV AvOpmmo Kot to mepPdiiov (Wu ko Aowrot, 2012).
Ao ™ (o TAEVPA, M OTTIKY VPN OTOTEAEL AVTAVAKANGT TOL TPOPIA TNG EMPAVELNS, TOV

emnpealetarl and TG ELGIKEG 1O10TNTEG TG VENG OGS M YWPIKN TTePiodog, N oKANPOTNTA
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Kol 0 ovvieAeotic ™G TPPNS (Wu kot Aowmoi, 2012). And v AN, M antik) ven
amotedel avBpdmivny avtamdkpion oe e£mTEPIKO pNyovikOd epEdicua, mov emnpedleTon
GLYVE OO VTOKEUEVIKA YVOOTIKA yopaktnplotikd (Wu kot Aowroi, 2012). Ot gpguvntég
€YOVV HEAETNOEL TOIKIAOVC OVTIKEWUEVIKOVG KOl VTOKELUEVIKOVG TOPAYOVTEG Ol OTOiol
emmpedlovv v avOpomvn avtiinym g vene (Wu kot Aowroi, 2012).

Av ka1 pe TNV avantuén g EIKOVIKNG TPOYUOTIKOTNTOC, 1) OTIKY ammOd00T Kot
avTIANY™M TG LENG YivovTol OAO Kot TO CNUAVTIKES, Alyeg Epevveg Exovv delaybel Yo
dvvapun veNg mov mapdyeTal omd po cVoKELY duvapkng avadpaong (WU kot Aourot,
2012). Eivor yeyovog 01t 6h0 Kot aw&OVOUEVO EVOLOQEPOV EVTOTILETOL OTNV OMTTIKY
amoOoocN NG LONG, OTOXOC TNG omoilag &ivol va €lGAYEL HUKPOYEWUETPIKNG KAHOKO
YOPOKTNPIOTIKO, Thve o€ empdveleg avtikelpévov (Choi & Tan, 2004). Amtikd
avtikeipeva ta omoia amodidovian diywg veég cvvnBmg eivar Aelo, Kol PEPIKES QOPES
oMoOnpd (Choi & Tan, 2004). KatdAAnAeg antikég VOEG 0L OTTOIEC VITAPYOVY GTA ATTIKA,
avTikeipevo BeATIOVOLV T0 peacpo tov avtikeyévov (Choi & Tan, 2004).

3.3.4 H von og amtikn petafanty

Ot y0pteg ivor po LopeN YPOPIKNG EMKOVAOVING TOV LETAPEPOLY VOMULOL KLPIMG
amd ovpPora (Tyner, 2010, 6.131). Ta tehevtaio givol N YpOEIK) YADOCOH TOV YOPTOV
(Tyner, 2010, c.131). H emhoyn kot 0 oxedlocpog TV oVUPOA®V amoTeel ONUOVTIKO
KOUPATL 6T dnovpyio evog emroynuévov xdpt (Tyner, 2010, 6.131). H andgaon ya 1o
oo €10og ocvpPoAiiopov eivar To mO KOATOAANAO Yo Ta dedopéva. To. omoia Oa
avomopacTafody omoTEAEl ONUOVTIKO PAHa Y TO GYEJCUO OMOOLONTOTE E100VG
avomapacTaons Yopkav dedopévav (Griffin, 2001). 'Etot Aowtdv, pyetol 6T0 TPOGKNVIO
n dnuovpyia Tov gpevvnrikov oyediov «KATMAPSy» (Specification of symbols used on
Audio-Tactile Maps for individuals with blindness) Aaupdavovtag veoyn v amovcio

TPOGIOPIGHOD AKOVGTIKAOV KOl OKOVGTIKO-OTTIKAOV CUUPOA®V. OgueMddng o1d)0g TOV
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€PEVELTIKOD 0YediOV €lval 0 TPOGIOPIGUOS AKOVOTIKMY, OMTIKOV KOl O0KOVGTIKOOTTIKMV
SLUPOADV TPOKEUEVOL VO XPNGILOTONB0VV GE AKOVGTIKO-OTTIKOVS YAPTES Y10 GTOUN UE
onttikn| avarnpio (Papadopoulos kat Aowroi, 2016). Ta epyareia Epevvag ivon AMoteg omd
EKOTO OMUELOKA, GOPAVTIO YPOUUKO Kol KOOl ETQAVEINKE amTikd cOpPoia To omoin
onuovpyndnkav, O6mmg emiong omuovpyndnkov mAoTKol amTikol YAPTEC Ol Oomoiot
amoTEAOVVTAY Omd OAOL TO ONUEWKE, YPOUWKO Kol EMPOVEWNKE onTikd cOUBoia
(Papadopoulos kot Aowmoi, 2016). 'Etol, pmopovoe vo a&lohoynbei o tpodmOg mov to
cupupora avayvopifoviatr avtdovopa aAld kot exiong 0tav cvuneptlopfdavoviot og xapteg
(Papadopoulos kot Aowroi, 2016). H épgvva a&loloyel v ovayvooLOTNTO TOV OTTIKOV
cLUBOA®V, Aapupdvovtag VITOYT SLAPOPOLS TaPdyoVTES OTWS O XPOVOS IOV YpeLdlovTal Ta
dropo pe omtikn ovammpio Yoo Vo YAEOLV KOL VO avoyvepicouv €V GUYKEKPLUEVO
oupuporo, kabdg kol 0 apBnos TV AaBdV TOv KAVOVV Ol GUUUETEYOVTEG LEYPL Va. BpovV
to. owotd(Papadopoulos kot Aowroi, 2016). To «ATMAPSs» anotelel évav kavotopo
TpOTO Y10, TNV Topovciacn ywpiknic TAnpoeopiag (Papadopoulos kot Aowroi, 2016).

Onwg n 0pacn 1 N axor|, £TGL Kot 01 ONTIKES AGONGES LTOPOVV VAL YWPLOTOVV GE
oupopeg petafintég, ot omoieg pmopoHv vo TaEvounfovy og TPEIS KOPLEG KOTNYOPIES:
AVTEG Ol OTOTEG TPOEPYOVTAL OO TNV AP, OO ONTIKES aVaAOYiES, Kot amd TNV KivousOncia
(Griffin, 2001). Zvykekpyéva, otV TPAOTN KOTNYOpiot OVAKOLV UETAPANTEG TOV
TPOEPYOVTOL OO PLGIOAOYIKES TOAVOTNTES TNG OPNC, OGS dOVNOT), KUUATIGULOS/ KOOV LA,
mieon wor Oepuoxpacio (Griffin, 2001). Ztn oebtepn Karnyopia, GVAKOLV ORTIKEC
petapintés, omwg m tomobesio, TOo péEyeBoc, M voen, TOo oynuoe (M popet)), O
TPOGAVATOAMGHOG Kot 1) vtepObywon. H dtapopomoinon avtdv tov petafAntodv and avtég
TOV QLUCIOAOYIK®OV 1WO0THTOV NG APNG EYKETO OTO OTL Ol UETAPANTEC ™G 0ehTEPNC
Katnyopiag yivovior aviiAnmtég kot amd v Opacn Kot amd TNV aen. Xty Tpit

Katnyopia, ovikovv ot HeTaPANTéC ol omoieg oev akoAovBolv amevbeiog ovte TIg
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QLGLOAOYIKEG TBAVOTNTEG OVTE TNV YapToYpaplky oyediaon (Griffin, 2001). H dwapopd
aVTOV TOV PETOPANTOV PpiokeTon 6To OTL pa Kivnon 1 po oAdayn ot B€on tov xpnon M
o1 Béon tov epebiopatog to omoio oyetileton e Tov ¥pNoTn ivon avayKoio TPOKEUEVOL
o1 petafAntég va avamapactioovy tAnpoeopieg (Griffin, 2001).

Amd Vv mopomdveo kortnyoplomoinon, Oo yivel g mEpotépm avOALom TOV
anTikOVv peTaPfAntov. Ot omtikég petafAntég etvarl or €€ng: popoen, péyeboc, von, aia,
TPOGavaTtoAopnog kot vrepdvywon (IMomadodmovrog, 2000, 6.94). Ev mpoxewéveo, Oa
avaAvBovv N vrepdymon ko 1 ven. H petafint) «wrepdyoon» agopd 6to Hyog Tmv
aVAYALQOV  YPOOIKOV HOPPAOV Kol 1 Agttovpyla g  yopakmpiletor omd
petaforidpevn odykwon tov otoyeiov tov xdptn (Ilamadomoviog & Kovotpiafa,
2015). Ady® TV 0pVNTIKOV TIUOV OV UTOPEL VO TAPEL, 1) AVOYOOT| LTOPEL VoL EPLQOVIOTEL
omv apn ©¢ «wAdky (Ilamaddmoviog & Kovotpidfa, 2015). H petafint) «woon»
kaBopiletan pe Vv emAOYN HOG LOPONG KOt TNV EXAVAANYN TG UEXPL VO KOADWEL o
emopdavein  (TTomaddmoviog & Kovotpiafa, 2015). H empdvein oty  omoia
YPNOLOTOIEITOL 1 VOT), TPEMEL VAL £xEL TETOWO0 PEYEDOG DOTE Vo elval EPIKTN M ETAVAANYT
¢ Pacumng popeng (Iormaddonoviog & Kovotprafa, 2015). H petapfintdmra g veng
kabioTotor duvartn LE TN YPNoN OLPOPETIKAOV LOPPDV KOL TNV EVOALAYT GTNV TLUKVOTNTO
tomofémong toug (Tamadomovriog & Kovotpidfa, 2015). Mdalota, og onueimdel mmg
TPOKEEVOD TOL anmTikd cvuPoAa va yivovion mo gvkoia dtokpitd, ivar amoapoitnto vo
dapopomotobvtan oe meplocotepec omd pio omtikés petaPintéc (Papadopoulos &
Karanikolas, 2009). I'o mopadstypa, givor gokoAdtepo va yiver dibkpion peta&d 600
ouuUPOA®V pE SoPOoPeTIKO peEyeBog kot oynua, amd O6tt dvo cuuPoAa To omoia SLPEPOLY

uoévo wg mpog 1o oynua (Papadopoulos & Karanikolas, 2009).
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3.3.5 Tlapopoieg épevveg

Koatémv, BipAoypagikng avaskonnons, apKeTd Teplopioiévog eivatl o aptfpog twv
EPELVMV TOV EYOVV ECTIACEL OTNV OVOYVAOPLIOT VOOV CE EKOVIKO TEPPAALOVTOL.
Axolovbolhv o1 eEAd10TEG EPEVVEG O OTOIEC EVTOMIGTIKAV.

Ymv épevva tov Martinez, Garcia, Molina, Martinez, ko1 Gonzalez (2013)
a&loAoynOnKay Tpelc S1PoPETIKES HEBODOL AMTIKNG OVAOPOGTC YO TV OVAYVAOPLCT) VOOV
o€ €IKOVIKG mepBaiiovta. Xpnoipomomdnkay 1 cueKeLT SVVaUIKNG avadpaong Phantom,
éva Katd mapoyyeAio yavit dOvnong HEC® NG OENG Kol YOPTOYPUPIKE TP®TOTLTA.
2uyKeKPLEVO, d0ONKaV G6TOVG GLppETEYOVTEG OVO ouddeg potifwv. Ocov apopd otnv
TPOTN opada, kabe detypo amotehovvTay TE6oEPIS POPES amd TO O10 YEWUETPIKO GYTLLAL.
Zyxetikd pe tn Ogvtepn opdoa, kdbe delypa dapopeddnke omd opllovtieg YPOUUES UE
SlpopeTiKd drdotnua avdpecso tovg. [lpoxkertat yuo éva melpapo cbykpiong avauesa o
SuVAIKT avAdpaoT], dEPUATIKY avadpaon kol avadpact dovnong pécm g aeng. H
tedevtaio eaivetoar va givor M mo oamoteAecpatikny péEBodog yuo TN Odkpion petald
GLYKEKPLUEVOV GYESI®MV VENG.

Ymv épevva tov Wu, Li, Liu, Song, kot Zhang (2015) mpaypoatomombnke éva
TAoTKd melpapo 6t0 omoio  dddeko JelypoTo AMTIKOV VOOV dNpovpyn ko
YPNOLLOTOLDVTOG TN GLOKELT dLVaKNG avadpoong Omni ue tpeg Pabpovg erevbepiog,
petafdArovrag ™ Yopik mepiodo, TO VWoG Kot TO ovvieAeotn oaxopyiog. Ot
GUUUETEYOVTEC NTAV PAETOVTEG KO O OVTIANWELS QVTAV Y10 TIG EIKOVIKEG VOEC OElyVouV OTL
N TPoOTNTO, TUKVOTNTO, OLOAOTNTO KOl GKANPATNTO VoL O1OKPITIKA YOPOKTNPLOTIKA TNG
VENG. 210 KVPLo melpapa, 19 PAémovieg cuupeTéyovieg Pabrordynoov T oVOUOLOTNTES
TOV VPOV KOl EKTiuMoav 10 péyehoc v yopaxtnplotikdv tovg. H épevva eényel 011
TPAOTOV, N OVTIANYN NG ONTIKNG VONG PACIGUEVN GE OLVOUIKT avAdpAoT UTOpel va

povtedomombBel oe O1601A6TOTO 1| TPIGOACTATO YDOPO Kot OevTEPOV, OTL M dapopd
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aVAUESH OE TPOYUOTIKOUG KOl EKOVIKOVG YDPOVS OTOTLIMVEL TN Opopd UETAED
TPOLYLOTIKAOV KO EIKOVIKOV VOOV .

Télog, ommv épevva tov Kang kot Kim (2017) peletnOnke n  avOpdmivn
QVTIANTTOTNTA OTNV KAUTLAOTNTO Kol 1 OAAOYN LONG OE TPLOOIAOTUTEG EKOVIKEG
EMPAVELEG YPNOYOTOLOVTOG TO KAVAAL TG Opaong kol g agne. To evolapépov Twv
EPELVNTOV NTOV VO OTOKTNGOLV  O€dOUEVA  avVTIANYNG To. omoio.  umopodv v
YPNOUOTOMOOVV V1o TPIEOAGTOTO VOUTOCNUA 1 GULUTIEST] OEOOUEVOV KAT® Oamd &va
EWOVIKO TEPIPAAAOV TTAPEXOVTAG TOAVKAVOMKEG OAANAOETMOPAGELS. ZyeddoTnKay 000
YUYOPLGIKE TEPAROTO Yoo vo ekTunfel - O1dkpion TG KOUTLAOTNTOG Kol To. Oplol
aviyveuong veNG o€ EMPAVEIEG KOUTLVAITNTAG GE TPES cLuVONKES: OVo OpacT), LOVO an,
Kot opoon kot aen. Ta arotedéopota dciyvouv OTL 1 aen &ivor 1 Kuplapyn Koty ™)
OLIKPION EMPOVEIDV KOUTVAOTNTOG KO Y10 TNV OVIXVELOTN CAAXYDV GTNV LOT EMLPAVELOS
mhveo oe pa KoumoAn emedvela. H gvasOnoia kot tov dvo owchncewv vo aviyvedcovv
aAlayég otnv Ve Ypoukd avéavetor otav n a&lo ™ KaumdAng emiong av&dvetat.
Axoun, n 0paocn kot n aen avtictaduilovv n wa v GAAN étav Kot to Svo Kovaio gival
TaVTOYPOVa dlaBEciua.

Kowvd yopaktmplotikd 1oV Topamive epevvav, mEpay g Oepotoroyiog (EoviKég
VOEC), eivol ot ovupeTéyovtes, ot omoiot amotelovvtav amd PAémovteg, mMPAyUHO OV
ONUOIVEL TG EPEVVEG CYETIKEG LE TNV OVOYVOPLOT VOOV YEVIKADG (TTEPOV TNG TPOYXDTNTOGC
nov £xel peletnBel pepovouéva) o eikovikd meptPaiiovia dev Exovv delaybel, and 6co
YVOPILOLUE, GE CUUUETEXOVTEG LE ONTIKN oavomnpio. ATd TG TOpamdve TPES EPEVVEG,
poévo M TPMOTN TAPOLGIALEL O GUECT] CLGYETION HE TNV TOPOVGH EPEVVNTIKY €PyOGia,
KaB®OG apopoboe GTNV AVOYVOPLON VOOV POCIGUEVT] GE HOPQOES ETAVOAUUPOVOLEV®DV
potifpov. Qotd6c0, 0 apOUdS avayVAOPIONG VOOV GTNV TEAELTOAN £PELVA NTAV TOAD

TEPLOPIOUEVOGS, OiymG VO TaPOLGIALEL TOIKIAIL VPOV KOL 1 AVOYVOPLICY| TOLG YivOvTay GE
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op1loVTIO EMIMESO LOVO Kol OYL OTO YMPO, MG EXAKOAOVHO VO NV LITOPOVV VOl YEVIKEVLTOVV
to. amoteléopoto. Bdocel tov mopomdve, omoKoAOTTETOL £VOL CNUOVTIKO KEVO GTOV
EPELVNTIKO YDPO, KUOIGTOVTOG avaykoio Tn OlEEaywyn EPELVOV CYETIKOV HE TO VIO

peAén 0épa e TANBVGUO-0TOYO ATOUMV LLE OTTIKY| OVOTPioL.
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4. LKOTOG KO SLEPEVVNTIKA EPOTNNATO TNG EPEVVOG

H 0ewpia n onoia vioBeteiton otnv mapovoa Epevva givon 1 Evoopatn Nonor. H
Bewpio avt) pmopel vo cvvoyiotel oe €61 Paocikéc amdyelg, ol omoieg ek@pAlovv Tig
OLOLPOPETIKEC EKPAVOELS TNG KEVIPIKNG 100G OTL Ol YVOOTIKEG Otadikacieg eivor Padid
pllopéveg ot aAANAOETIOPAcELS TOV cMuUATOS Ue To TEPPariov: (1). m vomon eilval
tomofetnuévn, (2). n vomon vmd ypovikn mieon, (3) amaAloyn YvoOOTKOD £pyov GTO
nepBdAlov, (4) 10 meptPaAlov amoTeEAEl HEPOC TOV YVMOGTIKOV GLGTNHLATOS, (5) M vomon
yiveton pe okomd 1t dpdomn kot (6) n xpovikd oamokoppuévn vonon Paciletor 610 chpo

(Wilson, 2002).

Kotomv Biproypaeikng avoaokdnmong, and 6co yvopilovpe, dev €xel vmap&et
TPONYOVLEVT £pEVVA 1] OTTolal EEETALEL TNV AVAYVAOPLON VOOV, LE OLUPOPETIKES LOPPES KL
EVOALOYT OTNV TLKVOTNTO OVTAV, LEGH TNG XPNONG OMTIKOV GLGKELMV OVAOPAONG GE
TnBvoud-61dY0 aTOP®V pe ONTIKY avamnpio. Agdopévng ng OLVOTOTNTOS TV
TEPPOALOVI®V EIKOVIKNG TPUYUOTIKOTNTOS VO TAPOLGLALOVY TANPOPOPies GTo ATOpO [UE
TUTIKY OPOOT KOl OTO GTOU LE OMTIKY avamnpia, T€0NKE ®G OKOMOC TNG TOpPOVCag
€PELVOG 1 GUYKPION OVAUESH GE VEOPOVG EVIAIKES LE OTTIKY OVONPiot KOl LE TUTIKY|
OpOcT GTNV OVAYVOPLOTN EIKOVIKOV VOOV, HE OTDTEPO OTOYO VO TPOCOOPIGTEL 1
SuVATOTNTA YPNONS AVTMOV TOV VYDV Y10l TNV TOPOVGINGT) TPIOIACTUTOV OVTIKEILEVOV KO

O10TNTOV TOVC.
Ta depguvnTikd epoTiuoTa TG £pevvog ta omoia e&gtdlovTon eivor To TOPAKATO:

1. Tlowo (ebyoc vemv, oNANOT TOO VTOTEGT, OO TO GUVOAO TMOV TECT NTOV TO TIO

avayvopicILo Kot 010 TO AYOTEPO avayVOPIGILO a0 TOVG GUUUETEYOVTEG;

67



2. IToto Cevyog vp®mV (LVIOTEST) Ad TO GUVOAO TMV TEGT EVIOMIGTNKE 7O YP1yopa/apyd
UETOED TV cvppetexovtwv; Ta dropa ta omoio fpAKav TN GOGCTY ATAVTNGN YPELCTNKAY

TEPLEGOTEPO 1 A1YOTEPO YPOHVO;

3. ITo1og cLVOLAGHOC VPDOV GE TECT TAPOVGLALEL TIC TEPICGOTEPEG CWOTEG OTOVTNGELS KO
010G TIC TEPLOGOTEPO AUVOUGUEVEC OMAVINGELS LETOED TOV ATOUMV LLE TUTIKN OpOCT) Ko
ontTIKY| avamnpio; Yhpyel GTOTIOTIKG CNUAVTIKY OAANAOETIOPAOT] LETAED TNG OLADNS TWV

GUUUETEYOVIMV KOl TOV GUAOL OVAPOPIKE LLE TIC GMOTEG AMAVINGELS G€ KAOE TECT;

4. Ymapyet OTATIOTIKO ONUOVTIKY OAANAoemidpacn petad ¢  opddag TV
GUUUETEYOVIMV KOl TOL VA0V OVOPOPIKA LE TO XPOVO OV YPELAGTNKE O GUUUETEXDV Y10

Vo amavToEL 6€ KAOE TEOT;

5. TTow amd 115 dVO OUAOESG CUUUETEYOVT®V TOPOLGLALEL KOAVTEPN €MidOCT] OGOV aPopd
OTNV OVOYVAOPIOT] EIKOVIKOV VO®OV; YTAPYEL GTOTICTIKO CNUOVIIKY Opopd UETAED

OUAd0G KOl GLVOLOL TOV COCTMOV OTAVTINCEWDV;

6. Edv o ovppetéymv givarl avipog 1 yovaiko, DTapyel GTATIGTIKO CNUOVTIKY d1pOpd G

TPOG TIG EMOOCELS TOV;

7. YTOpYEL GTOTIOTIKO CTUOVTIKT O10popd HETAED TNG OUASOS TV CLUUUETEXOVTOV KOl TOV

GLUVOAIKOD YpOVOV;

8. Yrdpyetl 6TaTIioTikd OMUOVTIK) S1apopd LETAED TOV GVUAOD KOl TOL GUVOAMKOD YPOVOV;

9. Yndpyetl oTaTIioTIKG OMUOVTIKY S0(POPAE TOV ATOUMV TOL EX0V TPOTNYOVUEVT EUTEPIQ
LE OMTIKT] GLGKELN AVASPACNG OO CVTOVS TOL OEV ELYOV AVUPOPIKA LLE TO GVVOAO TMV

GCOOTMOV ATOVTNGEDV;
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10. Yrdpyel otoTiotikd oNUOVTIK O10(popd TV OTOU®V LLE OTTIKN avVOTNpiol oL £XovV
eKmodevTel 0€ amTiKd VMKO, €KTOC Ypoeng Mmpdry, omd ovtovg mov dgv Exovv

EKTTOOEVTEL AVOPOPTKA LLE TO GUVOAO TV GOGTAOV OMOVINGEDV;

11. Ta Gtopa pe olkn TOPA®ON — cofapd TPOPANUE Opacng 1 To ATOUO e HELOUEV
opaon mapovcstdlovy KoAOTEPN KvouoONTiK ovtiinym OGOV apopd otV ETAQN LE
EKOVIKEG VOES;, YTAPYEL OTOTIOTIKG CNUOVTIKY O1(popd TOL GLVOAMKOV aplfuold Twv

COOTAV OTOVICEDMV OVALEGH GTIG OVO OUADEC;

12. Yrdpyel oTatioTIKd YpOUUK: GUGYETION HETAED TG NAMKING TV CUUUETEXOVTOV, TNG
nixiog gpedviong onTikng avamnpiag, ™ NMKING OTMAELNS OpACENS OVOPOPIKE LE TO

GUVOAO TV GOGTAOV OTOVINGEDV;

13. Yrndpyet otatiotikd onpovtikny cvoyétion petaéd tov cuvolkol YpOvou Kol TOv

GLUVOAOL TOV COCTMV ATOVTICEDV;
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5. Meg0odoroyia

5.1 Epgovntikn Ztpotnyki)

H gpevvntikn otpatnyikn n omoia emAEyTNKE fTOV 1 TEWPOANATIKN Epgvva. Kpibnke
®G M KATOAANAOTEPN YL TN UEAETY] TOL LAAPYOVTOG OVTIKEUEVOL PBAGEL TOL CNUAVTIKOD
YOPAKTNPIOTIKOD TNG. OVGUDOEG YOPAKTNPIOTIKO TNG TEPAUATIKNG £pELVOG lvarl OTL o1
gpeuvnTég e T B€Anom toug ehéyyovv kot yepilovral Tig cuvONKeg o1 omoieg kabopilovv

T yeyovota yia To onoio evolapépovtatl (Cohen, Manion & Morrison, 2000, 6.211).

5.2 Zoppetéyovreg

O ocvvolikdg aplBuog Tov aTop®v TG £pevvag etvar 58 veapol evilikes and 10
voud Ococarovikne. Or cvppetéyovieg dwokpivovion oe 30 veapods EVAMKEG e OTTIKY|
avamnpia, ek TV omoimv ot 22 givat dvtpeg (73,3%) ko ot 8 yuvaikeg (26,7%) nikiog 19-
36 [péoog 6pog (M) = 26,0 ko Tumtikn andkiion (SD) = 5,37], ko og 28 veapovg eviiikeg
TUTTIKNG OpaonS, €k TV omoimv ot 8 eivar dvipeg (28,6%) kot ot 20 yvvaikeg (71,4%)
nikiag 19-36 (M = 25,7 kot tomikn andkion, SD = 5,08). ITpoketton yo derypatoinyio
yrovootifadac. Bacikd kpitplo GUUUETOYNG GTNV £PELVA NTOV O GULUUETEX®OV Vo gival

veapdc EVAMKAG Y0pig dEPLOTIKEG 1) KIvoloONTIKEG avamnpieg.

Ta Kové ONUOYPUPIKA YOPOKTNPLOTIKE TV GUUUETEYOVI®V, TEPAV TOV VA0V KOl
™G NAkiag To omoia avaeépOnkay, €ivat T0 LOPEOTIKO EMIMEDO, 1 TPONYOVUEVN EUTEIPI
LE TN YPNOT OTTIKOV CLOKEVADV OVAOPAUCTG, KO EAV VITAPYEL TPONYOVLEVT| EUTEPIQ, TOOT
opo ATav 1 SAPKELE TG AVOALTIKOTEPA, O TPOG TO LOPPOTIKO EMIMEDO TOV ATOU®V UE
onTikn avamnpia, 1 TAsoyneie Tov coppeteydvimv, dniadn 16 (53,3%), eivar portnrés.
O1 9 ovppetéyovies (30%) etvan amdortor Tprtofdduiag exknaidevong, ot 3 givor amd@otTot
Avkeiov (10%), Kot 10oKOTAVOUY TOPATNPEITOL GTOVG amoPoitovg yvuvaciov (n=1) kot
toug pabntég Avkeiov (N=1). To popewTIKO €mMinedo TV ATOU®V pPe TLTIKY Opacn givol
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VYNAOTEPO, KOOMG N TAELOYNOiN TOV GLUUETEYOVT®V, dnAadT| 14 (50%) sivor amdgottol
tprtoféOpag  ekmaidevong. Ov 9 ovppetéyovreg (32,1%) etvar  @ortmtég, ov 3
ocvppetéyovies (10,7%) elvar kdToyotr LETOmMTLYLOKOD, KOl IGOKOTAVOUN VITAPYEL avipesa
6ToVG amoPoitoug Avkeiov (N=1) katl Tovg Katodyovs ddaktoptkov (N=1). Exmiong, 18 and
ta 30 (60%) dropo pe omtikn avamnpio dgv giyov mpomyoduevn eumepion pe ™ xpnon
AMTIKOV GLOKELAOV avddpoaonsg kot ta vmolowma 12 (40%) oiwcav mwg elyav
mponyovpevn eumepia dapkeag dvo wpov (=1, 3,3%), wag opag (N=7, 23,3%) kot 30
Aemtov (n=4, 13,3%). And ta dtopa pe tumikn Opacm kKovéva dgv glye mPoNyoLUEVN

gumepio Le TETO10 GLOKELT).

Ta vroroma SNUOYPAPIKE APOPOVCAY OTOKAEIGTIKO TOVG GUUUETEXOVTES LLE OTTIKT
avamnpio. Zopeova pe toug terevtaiovg, 17 (56,7%) £xovv odikn toermon, 10 (33,3%)
pelopévn 6paon kot 3 (10%) coPapd mpdPfAnua o0pacnc. Ewdwotepa, 6cov apopd otnv
onTIKY 0EVTNTA TOV APLeTEPOL potod, 11 (36,7%), and tovg GUUUETEXOVTEG, £XOVV OAKN
TOPA®ON, YOpig avtiinym Tov eTtdc, 7 (23,3%) £xovv HOVO avTiAnYM ToV P®TOS, 6 (20%)
dwbétovy omtikn o&vnta pikpodTepn tov 1/20, 2 (6,7%) omtikn o&VTNTA KOADTEPT TOV
1720 ko yepdtepn tov 1/10, o 2 (6,7%) ontikr) o&vnta koAvtepn tov 1/10. Ocov
agopd otV ontikn o&EuTNTa 6T0 deki patt, 10 (33,3%) dropa £xovv olkn TOPA®OT), YOPIG
avtiinym tov ewtdg, 10 (33,3%) éxovv povo avtiinyn tov ewtdc, 4 (13,3%) dwbétovv
omtikn o&vmrta pkpotepn tov 1/20, 3 (10%) omtikny o&vtnto kaAvtepn tov 1/20 ko
xepotepn tov 1/10 ko 1 (3,3%) ontikn o&vtnta Kadvtepn tov 1/10. Ag onueiwdei 6t 2
dropa (6,7%) oc yvopiloav tnv ontikny o&vtnta tov kébe patod. H mopeia avannpiog tov

25 ex 1oV ovppetexdvtov (83,3%) sivar otabepn|, evd Tov 5 (16,7%) e&elicoeTon.

Ytov wivoka 2 mopotifevior ot mAKieg eUeAvVIoNg OMTIKNG avamnpiog omd Omov

OLOMIGTAOVETOL TOG OTO TEPLGGATEPO ATOUO EUPAVIGTNKE €K YEVETNG KOl GTOV Tivoka 3
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TopoVo1alovTal o1 NMKIEG amM®AEG TG OPAoNG OOV EMIONG N UEYOADTEPT GLYVOTNTO

evtomiletal ek YEVETNC.

Mivakag 2

HAikia eugaviong omrmikni¢ avamnpiag (uovada uérpnong: 1og)

HAkia 2uxvoTnTa Mocoatd %

17 56,7
3,3
6,7
3,3
3,3
6,7
6,7
3,3
3,3
3,3
3,3

100,0

O~NP~WEFLO

11

16

20

24
20voAo

BrrrroNvRrRrNOR

Mivakag 3
HAikia amwAgiag é6paang

HAIKia 2uxvoTnTa Mocoatd %

0 26,7
3,3
3,3
13,3
3,3
3,3
6,7
3,3
3,3
3,3
6,7
6,7
6,7
3,3
3,3
3,3

100,0

4
6
7
8
9

10

11

13

15

16

17

18

20

24

BrrPrNNNRRRNRRARR®

>Uvoho

Ta péoa avayvmong tov mepiocotepwv (N=20, 66,7%), eivor pmpdry | MynTKn
avéyvoon. EAdyiotor (=2, 6,7%) ypnoomolovv keipeva tov Prenoviov (oe peyédouvon)
pe m xpnon Pondnudrtov yopning épaocng kot pepikoi (N=8, 26,7%) ypnoipomotodv kot
TIC 000 TAPUTAV® EMAOYEG. AVOQOPIKA HE TN oLYVOTNTO XPNONG-AVAYVOONG OTTIK®OV

EIKOVOV, YopTOV k10 Mmpduy, 3 drtopa (10%) ypnowomolovv o @opd to pva, 1

72



(3,3%) ovo eopég to e€qunvo, 5 (16,7%) wa eopd to eEdunvo, 4 (13,3%) o eopd to
xpévo kol M mAsloynoeioa tov atdpev (=17, 56,7%) ot ypnoyomolovv KaHOLov.
Emumpdcheta, or 17 (56,7%), amd toug cvppetéyovtes, dev £xovv AdPel ekmaidogvon o1
APTON ATTIKOV VAIKOV TTEPAV TNG YPoeNns Mmpdry, evd ot 13 (43,3%) éyovv ekmaidevtel. Ot
wpeg ekmaidevons Tov televtainv Kupoaivovtal and o opa (=1, 3,3%) émg kar 30 mpeg

(n=1, 3,3%) ek TV 0mOi®V 01 TEPIGGOTEPOL EYOVV KAVEL 3 (peg ekmaidevong (n=4, 13,3%).

[ToBnoeic-aitia TG OMTIKNG avamnpilog TOV GUUUETEXOVI®MV HE TN UEYOAVTEPN
oLVOTNTA EULPAVIONG amoTEAOVV TO YAavKopa (N=5, 16,7%), n vmapén atvynquatog (N=4,
13,3%) ko1 M omokdAAnon apeiAnctpoedovs (N=3, 10%). Alieg mabnoeic-aitia, ot
omoleg avaeépOnkav, elvar m  vevpoivopdtowon (n=1, 3,3%), mn oamokOAANON
apepAnoTpocdos oe ocvvovaoud pe t petwvooyon (N=1, 3,3%), 10 yAavKkopa oe
GLUVOLOGUO HE TNV AmOKOAANGN oUEPANGTPoEdOVS Kot v avipwio (=1, 3,3%), o
katappaxtng (=1, 3,3%), n omcBopakikny veomhacia (N=1, 3,3%), to cOvopouo Leber
(n=2, 6,7%), 1 ovyyevic avipwdia (=1, 3,3%), N peraypwoTik apPAnoTposidomddeia
(n=2, 6,7%), 10 unVviyyiopo owtikod vevpov (N=1, 3,3%), n vocog Stargardt (n=2, 6,7%),
10 ovyyevég YaAavkoua (=2, 6,7%), o ocvyyevig kotappaktng (n=1, 3,3%). And tovg

GUUUETEYOVTEG, 2 dTopa (6,7%) SNlmcav g 1 Tadnon-aitio ivat arpocddPIoT.

YYETIKA Pe TOV TPOTO HETAKIVNONG TV cuppeteyovimv, 16 (53,3%) snlocav nmg
HETOKIVOOVTAL KATO1EG POpEG LOVOL Kot kdmoteg pe T Pondeia cuvodov kot ot vTdAoUTOl
14 (46,7%) petaxwvovvion povotl. Kavéva dropo 6e ONA®OE TmG LETAKIVEITOL ATOKAEIGTIK(L
pe ™ Pondero cvvodov. Téhog, avapopikd pe TN GLYVOTNTO CVTOVOUNG Kivnong Tov
ocoppeteyoviov, 14 (46,7%) dropa petokivovvtor ndvta povot, 12 (40%) tic meprocotepeg
@opég povol, 3 (10%) pepwéc @opég povor ko 1 (3,3%) Alyeg @opég povog. Ot

TEPLGGOTEPOL ONANOT|, ONA®GOAV TAPNS AVTOVOULN MG TPOG TNV Kivion Tovg.
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5.3 Epyaieio épeovag
Ta epyoreio To omoio ypnooTOMONKAV Yo TNV OMOTEPATMOT TNG £PEVVOC NTOV £Vol

ATLTTO EPOTNUATOAOYIO KOl 1) ALTIKN GVOKEVT avddpaong Phantom Omni.

5.3.1 Epotpatoroylo

To mpwto epyoreio, to omoio ypnoipomomOnke Yoo T OLAAOYN OTOUIKOV
TANPOPOPLOV OO TOLG GLUUETEXOVTES, ivar &va dTvmo epOTNUATOAOYI0 20 epMTNOE®V
oV avamtHYONKe amd v gpguviTpLa: POAO, NAKie, LOPPOTIKO eMinedo, TOTOG KATOWKING,
TPOTYOVUEVT] EUTEPIA [LE TN YPNON GLOKELAV avadpacnS dVVaUNG, Bpeg epmepiag (ebv
VILAPYEL), MAKIOL EUPAVIONG OMTIKNG avamnpiog, nikio amoAgng g Opaons, Paduog
avoamnpiog, HEca avayvmongs, onTiky o&0Tnta 610 aplotepd UATL, OTTIKN 0EVLTNTO 6TO Okl
pdri, omtikd medio, méOnon-aitio ontikhg ovammpiag, mopeia avamnpiog, cvyvOTNTO
APNONG-OVAYVOONS ONTIKOV EIKOVOV, YopTtodv (extdg Mmpdry), ekmaidevon ot ypnon
antikod VAoV (mépav g ypaens Mmpdry), dpeg exkmaidevong (edv vmdpyet), TPOTOC
LETOKIVIIONG T®OV GUUUETEXOVI®MV, GLYVOTNTA OLTOVOUNG Kivnone. Ag onpelmbel nog to
dropo pe TVmKY Opacm KANONKavV vo amavinoovv TS €61 TPMOTEG EPWTNGES TOV

epOTNHOTOAOYIOV.

5.3.2 Antikn ovokevr] Phantom Omni

To debtepo epyodeio elvar 1 ovokevn dvvapikng ovadpacng Phantom Omni, n
omoio amoteAeiton and po Baon, Eva kepdil ko Evav PBpoyiova. O televtaiog KataAyet
o€ o AoPn mov eépel ™ popen evog otvAov. To 6TVAO d1eBETEL BVO KOLUTIA TOL OTTOolN
aoKOUV OUVOUN Kol KAt Tn OllpKel. TOv TEWPAUATOE NTOv amevepyomomuéva. H
OAANAOETIOPOOT LE TIG EIKOVIKES VOEC YIVETOL HEGH TOL GTLAOV TNG AMTIKNG cvokevnc. H
EMAOYY] TNG GLYKEKPIUEVIC GLOKELNG EYIVE AOY® TNG VYNAOVS AvAAVONG TNG EVOVTL ALV
ovokevav, Omw¢ n ovokevny Novint Falcon. Xt épevva tov Zhu, Kuber, Tretter kot

O’Modhrain (2011) emonpoiveTon To yopaKTNPIOTIKO 0VTO TAEOVEKTNUE TNG.
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EminAéov, givor 1 mo Ko1vdg xpnoILOTOI00UEVT] GLGKELT] OLVOLIKNG AVAOPOoNG KoL
po omd TG kadvtepeg g ayopag (Tzovaras, Nikolakis, Fergadis, Malasiotis & Stavrakis,
2004), yvooty ko og Geomagic Touch (Kuber, Zhu, Arber, Norman & Magnusson,
2014). Amotelel v o dNUOPIAY GLOKELY OTO. EpELVNTIKG epyactipro. (Hayward ko
Aouroi, 2004). To Phantom Omni mpoo@épel tpelc Pabuovg erevBepioc SLVOUIKNIG
avéopaong, kot €61 Pabupovg elevbepiag aviyvevone 0Oécemg (X, y, z, vyog/Pdbog,
TEPLOTPOYPT, KAIOM), KAVOVTAG TO 100vIKO Yoo mOlKido mePIPAALOVTA, GUYKEKPIUEVA
TPGOAGTATOV TPOoGopoldce®Y (Zhu kot Aowroi, 2011). Xpnotpomoteiton peta&h dAlmv
Kol G TAATQOPLO TPOGOLOIMONG Y10, SVCKOAES XEPOVPYIKES EPYOCIES, YO EPELVA GTNV
EIKOVIKT TPOYLOTIKOTNTO KOl Yy v PeATidoEl TpIodidotato cuotiuato fonontikov
oyedacpov atov vroroywot (3D CAD systems) (Sallnds kot Aowroi, 2000). H cvokevn
ackel dvvaun péxpt 3.3 N mdve oto ¥€pt Tov XpNoT o€ Eva xdpo gpyaciag 16 X 12 X 7

ekatootd (Zhu xou Aouroi, 2011).

5.4. Awudwkaocio

H gpevvntucn dwdikacio Elafe ydpa ot Ogocarovikn. Ewdkotepa, n deaymyn
™G €peuvag Yo To. GTopd pPE OMTIKY ovommpio. Tpaypotomodnke 610 KTiplo Tov
A TIKOv ZvAhdyov TveAdV «Heaiotogy. H epevvntpla Nrav kaBoOAn v nuépa cto
wpoavagepBév KTiplo kot €161 dpyioe N evpeon TV cvppetexdviov. H evmuépoon tov
tedevTaioV yivoviav gite amd Kovid cite TAEQPOVIKA, OIVOVIOG TNV TPOQOPIKY TOVG
OCLYKOTAOEST] YlOL TN GUUUETOYN TOLG otV €pevva. Ol CUUUETEYOVTEG LE TLTIKN OPOoT

TPOEPYOVTOL OO TO KOWMVIKO TEPPAALAOV TNG EPELVITPLAG.

[Ipotov apyicel n deaymyn g epevvnTiKng dadikaciog, d0Onke ota dTOpO LE
HELOUEVT Kol TUTIKN OpaoT pia pdoka, tv omoia £pepve pall g n epevvnTpLa, Yoo Vol
KoAvyouv To patio toug. Kdébe ocvppetéyov tomobetodvtay akpifdg umpootd omd

ovokevn. H &€epedhivnon tov veodv yivoviav pe 10 6TuAd, TO 0moio KPOTOVGOV HE TO
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OAYTLAL TOV €VOC YEPLOV, Omd OOV ETOPVAY TNV TANPOPOPia LECH EVOG ONUEIOV ETOPNC
UETOED TOV EKOVIKOV VOOV KOl TOL TEAEIOUOTOS TOL GTLAOD. Ol GULUUETEXOVTEG
TANPOPOPNONKAV TTMS O GLVEYNG NYOS, O OTOI0C AKOVLYOTAV ALLOPA, NTAV OTAPULITNTOC Yo
™ Agrtovpyio. TNG GULOKELNG. TN GLVEYELN, TOVG 00ONKE AEmTOUEPNG TEPLYPAPN TNG

GLOKEVNG Kol TNG Aeltovpyiog TG, Kabmg Kot TG OANG TEPOLOTIKNG S1001KAGTOG.

H owodwacia efokeliwong mponynbnke g Evapéng tov mepdupatog. Ot
GUUUETEYOVTEG ELYOV TN SLVATOTNTA VAL KAVOLV dVO SOKILACTIKA TEGT, LEYIOTNG SIUPKELOG
5 Aemtd to kéBe €va, kol va AdPovv avatpoeoddtnon. [Ipdxettar yo pia dadkasio wov
Bonbnoe toug cuppetéyovieg va eEokelwbolv pe v antikny cvokevr; Phantom Omni. H
TEAEVTOLO GLVOEOTAV LLE TOV VTOAOYIGTH] GTOV OTOI0 LINPYE EYKATEGTNUEVN 1| KOTAAANAN
eQOpUOYN Yoo TN Agrtovpyio Tov mpoypdupatos. Epdcov oloxinpdbnke n dadwacio

eEowkelmong, apyloe o meipapla.

To meipapo amoterovvtav and 10 teoT VEOV Kot 3 TEGT TO OTOIN APOPOVCAYV GTNV
PPN, oxAnpoNTa Kot VIEPLYWGSN. O KABOPIGUOS TOV VOOV £YIVE LLE TNV EMAOYN HLOG
HOPPNG KoLl TNV EXOVAANYN TS HEYXPL va. KaAveBel 1 empdvela. H petafintomro g
VENG onuovpYNONKe pe TN ¥PNOTN OLPOPETIKOV HOPOAOV KOl TNV EVOAANYN OTNV
mokvotTd tovg. Kabe teot 0160ete 4 gwcodveg, 0V0 TAVE Kol 0VO KAtw. Ot 6Vo amd TIg
TE00EPLS EIKOVEG MTav 101EC, KOl ®G €K TOVTOVL KOl Ol VOEG OLTOV. Xe KAOe TEOT
nmpaypoatoroovvtay £61 dtadpopés (VoTéot): (A) mhve aplotepn Kot Tove 0e€id ewkova,
(B) xdto apiotepn kot kdtw 0e€1d ewcova, (IN) mdvo ko katw 0e€id eikdva, (A) Tave Kot
Kbto apotepn wkova, (E) mavo apiotepn kot kato 0e€1d eikdva, kot (Z) mave de&id Kot
Kato apotepn ekoéva. Otav olokANpdvovTay ot €51 S1OPOUES, TOTE OAOKANPOVOTOV £Vl

TEOT.
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e kdBe owdpoun Tov 13 teot, N epdNoN NrTav pia: «Eivor 101eg o1 vpég TV dVO
EIKOVOV;». Ol GUUUETEXOVTEG OTOVTOVGOV «VOLY, AV NTOV 101EG O1 EIKOVEC, Kot «OyL», 0V
ntav  So@opeTikéc. Mepwkol TPOTIHOVGOV Vo OmavTovy  UE TG AEEEIC  «id1EQy,
«OPOPETIKESH AVTL VAL OTVOLV ¢ AmOVTOELS TIG AEEELS «vay, «Oyw». Tovg dtevkpviotnke
g O Tpémetl va divouy o amdvino, Kaddg o€ yivovtay deKTéC 01 EMAOYEG «OE EEPMY,
«dev glpan olyovpogy, «dev Tporafor. Q¢ eAAyIoTOC XPOVOS AVAYVOPICNS TOV VOOV OVA
votéot opiotnKav To 30 devTEPOAETTA Ko ®G HEYLOTOG YXPpOvog To. 60 devtepOAETTO.
Bdaocet avtod tov mepropiopod kot vroroyilovtag 1o ypdvo eEokeimong, N SdpKeED TOV
mepapatog Kopatvovrav mepimov and 50 Aemtd péypt 90 Aemtd. Xe avtdv 0 YPOVO deV
vrohoyiletar n GUUTANPOON TOV ONUOYPUPIKAV CTOWEI®V TOV EPOTOUEVOV KOl TO
Sweippata to onoio ypedlovrav ot cvppetéyovres. [poxettar yo éva meipapa peyaing
OLIPKELNG LE OMOTEAEGLOL Ol GUUUETEYOVTES VO EXOLV TNV OVAYKN SOAEILIATOS 0T LEGQ
g Swdpoung g OAng dtadwoaciog. Télog, elvar onpavtikd va avaeepbel Tog To T€0T
£TpEYOV KUKAIKA. AnAadr), 0 TPOTOS GLUPETEX®Y EeKvovuoe amd to te0T 1, 0 dghTEPOg
GUUUETEY®V amd TO TE0T 2 Kot 00Te Kafe&ne. Avto &ywve yia va amo@evyel Tuyxdv emppon

TOL TTOPBEyovVTa TG KOVPUONG OC TPOG TIG EMOOGELS TMV GUUUETEXOVIMV.

5.5 Avéivon dedopuévev

H avédivon tov dedopévov mpoyloTonomdnke HEC® TOV GTOTIGTIKOD TAKETOL
SPSS v25, epdcov mpdta glye yivel 1 K®OKOTOINOT TV OMOTEAEGUATOV KOl 1) Onpovpyio
tov petafintadv. To cbvoro tov e€etaldpevov petafintaov sivor 218, ek tov onoimv ot

95 givon morotikég ko ot 123 mocotikéc.

Ta oepevvmtikd epotiuato e£eTdonKay HE TNV EQOPUOYN TEPLYPOUPIKNG KO
EMAYOYIKNG oToTIoTIKNG. [lponynbnke m mEPLYPOOIKY] OTATIOTIKY] Ylo. TN GLAAOYY,
TOPOVCIOoT Kol YOPOKTNPIGUO TV JEdOUEVOV KOl OKOAOLONGCE 1 EMAYOYIKY Yo TN
SteEaymyn GVUTEPAGUATOV. G GLVTEAESTNG onUavVTIKOTNTAG opiotnke To p = 0,05.
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6. Amoteléopatao TG £pEVvog

6.1 Opnada Kot 106006TO ETTVYINS COGTAOV UTUVTI|CEMV

[TapatiBevror To amoTEAEGLOTO, OTO TOVG TTIVOKEG GLYVOTIT®V OO OTOL AVTAEITAL 1|
TANPOPOPIOL Y10, TO TOGOCTO TV OTOH®V NG KABe opddag mov Ppnkov cwotd Tnv
anavtnon o€ Kdbe vmotéot. Emiong, dlomiotdveTol Kol TO TOCOGTO TOV OTOUMY TOV OgV
Bpnkav ™ cwot andvinon.
Teot 1

Ta dropa pe Tomkn 6pactn Tapovstdlovy VYNAOTEPO TOCOGTO EMTVYING COCTMOV
anaviioewv ota Votéot 1A, 1A katl 1E, eved ta dtopa pe ontikn avannpia 1B, 117, kot
1Z. To peyardtepo mocooTd emtvyiog Kot yio Tig 0Vo opdoeg evroniletor oto vrotéot 17
(dtopa pe Tomiky Opaon: 85,7% kot dtopa e onTiky avamnpio: 86,7%), evd 1o Arydtepo
610 Votéot 1A (53,3% war 50% avtictoyya). H peyolvtepn dwapopd mococtod emtuyiog
avapeoa ot 600 opddes, evromiletal oto vrotéot 1B, 6mov ta dropa pe TVMIKY Opaon

€xovv 10606t emtvyiog 42,9%, evod ta dtopa pe ontikn avamrnpia 63,3%.

Mivakag 4
Elpeon Zworwv Amravrijoewv ora Ymroréar tou Teot 1

2uxvéTtnra MNooootd
TeoT 1A
ATopa e TUTTIKA 6paon
1 15 53,3%
0 13 45,4%
ATopa PE OTITIKA avaTtnpia
1 15 50%
0 15 50%
TeoT 1B
ATOoMO E TUTTIK 6paacn
1 12 42,9%
0 16 57.1%
ATopa pE OTITIKA avaTtnpia
1 19 63,3%
0 11 36,7%
Teot 1l
ATopa e TUTTIKA 6paon
1 24 85,7%
0 4 14,3%
ATopa pE OTITIKA avaTtnpia
1 26 86,7%
0 4 13,3%
TeoT 1A

ATopa e TUTTIKA 6pacn
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1 18 64,3%

0 10 35,7%
ATopa PE OTITIKA avatrnpia

1 17 56,7%
0 13 43,3%
TeoT 1E

ATopa e TUTTIKA 6paon

1 23 82,1%
0 5 17,9%
AToua PE OTITIKA avaTtnpia

1 22 73,3%
0 8 26,7%
Teot 12

ATopa pe TUTTIKA 6paaon

1 19 67,9%
0 9 32,1%
ATopa PE OTITIKA avatrnpia

1 23 76,7%
0 7 23,3%

Inueioon: O apBpdc 1 OnAdvel TG 0 GLUUETEX®OV PPNKE TN COCTH ATAVINGT, EVO O
apBpoc 0 nAdvel Tmg dev BpriKe TN GOOTNH ATAVINGN.

Teot 2

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMTVYING COGTOV
anavtnoewv ota VTotéot 2B, 2A kot 2E, evd ta dropa pe ontikn avomnpio 6To VTOTEST
2A, 2I" xou 2Z. To peyaAdtepo moGooTd mMTLYING Yo TNV TPAOTN OUAdN EVTOmILETOL GTO
vrotéot 2B (1" opdda: dropa pe tomikh opaon: 82,1% cvykpitikd pe t 2" oudda: dropa
pe omtiky ovomnpio: 60%), evéd yio v devtepn opdda oto votéot 27 (2" opdda: 86,7%
ovykprtikd, pe v 1" opdda: 46,4%). To AMydtepo TOG0GTO EmTVYIAG Y10 THV TPAOTH OUAda
givar 6710 voteot 2A (1" opudda: 46,4% cvykprtikd pe ) 2" opdda: 53,6%) ko 2Z, evd
vy T 0evTEPT opdda povo oto vroteot 2A. H peyoddtepn dtopopd mocooTon EMTLYIOG

avépeca otic 000 opdoes, evromiletanl 6To VOTEST 27.

Mivakag 5
Eupeon 2worwv Arravrijoewyv ora Ymroréar Tou Teor 2

2uyxvoTnTa MocooTd
TeoT 2A
ATopa e TUTTIKA 6paon
1 13 46,4%
0 15 53,6%
ATopa pE OTITIKA avaTtnpia
1 17 50%
0 13 50%
TeoT 2B

ATopa e TUTTIKA 6paon
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1 23 82,1%

0 5 17,9%
ATopa PE OTITIKA avatrnpia

1 18 60%
0 12 40%
Teot 2I'

ATopa e TUTTIKA 6paon

1 20 71,4%
0 8 28,6%
AToua PE OTITIKA avaTtnpia

1 22 73,3%
0 8 26,7%
TeoT 2A

ATopa pe TUTTIKA 6paaon

1 18 64,3%
0 10 35,7%
ATopa PE OTITIKA avatrnpia

1 17 56,7%
0 13 43,3%
TeoT 2E

ATopa UE TUTTIKT 6paacn

1 17 60,7%
0 11 39,3%
ATopa pe OTITIKA avartnpia

1 18 60%
0 22 40%
Teot 2Z

ATopa e TUTTIKA 6paon

1 13 46,4%
0 15 53,6%
ATopa PE OTITIKA avaTtnpia

1 26 86,7%
0 4 13,3%

Inueiowon: O ap1Buog 1 SNAGVEL TOG 0 CLUUETEXOV BPNKE TN COGTH ATAVTINGT, EVO O
apBudc 0 nAdvel Tmg dev PprIKE TN GOOTN ATAVINGT).

Teot 4

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMITVYING COGTOV
ATOVTINOE®V G OAO TOL VTTOTEST, ONAadN ota 4A, 4B, 417, 4A, 4E kot 4Z cuykpitika pe to
dropo pe omtikn avamnpio. To peyoAdtepo mMOGOGTO emTLYiOG YOO TNV TPOTN OUAO
evromiCetan 610 vrotéot 4B (1" opddo - dropa pe Tomikf 6pacn: 100% cvykpirikd e ™
2" opdda - dropo pe omtikn avomnpio: 66,7%), evd Yo v dedTePN OUAdA 6TO VITOTEST
4E (2" opdda: 80% ocvykprrikd pe v 1" opdda: 89,3%). To Aydtepo TOGOGTO EMITLYINC
Yio0 TV TPOTN opdda onueidvetal oto vroteot 41 (1" opddo: 82,1% cvykprrikd pe tn 2"

oudda: 76,7%), evad yuo ) devtepn opdda oto voteot 4A (2" oudda: 46,7% cvykpitikd
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pe v 1" oudda: 89,3%). H peyakvtepn diapopd mocootol emitvyiog aviueso otig dHo

oudoeg, evromileror oto vrotéoat 4B (100% ko 66,7% avtictoya).

Mivakag 6
Eupeon 2Zwaorwv Arravricewyv ara Ymroréor Tou Teot 4

2uxvoTnta MooooTd
TeoT 4A
ATopa e TUTTIKA 6paon
1 25 89,3%
0 3 10,7%
ATopa PE OTITIKA avatrnpia
1 14 46,7%
0 16 53,3%
TeoT 4B
ATopa UE TUTTIKT 6paacn
1 28 100%
0 0 0%
ATopa pe OTITIKA avartnpia
1 20 66,7%
0 10 33,3%
Teort 41
ATopa e TUTTIKA 6paon
1 23 82,1%
0 5 17,9%
ATopa pe OTITIKA avartnpia
1 23 76,7%
0 7 23,3%
TeoT 4A
ATopO E TUTTIKI 6paacn
1 27 96,4%
0 1 3,6%
ATopa PE OTITIKA avaTtnpia
1 23 76,7%
0 7 23,3%
TeoT 4E
ATopa e TUTTIKA 6paon
1 25 89,3%
0 3 10,7%
ATopa pg OTITIKA avartnpia
1 24 80%
0 6 20%
TeoT4Z
ATopa e TUTTIKA 6paon
1 27 96,4%
0 1 3,6%
ATopa PE OTITIKA avaTtrnpia
1 21 70%
0 9 30%

Inueiowon: O apBuog 1 SNAGVEL TOG 0 CLUUETEXOV BPNKE TN COGTH ATAVINGT, EVO O
apBuog 0 ONAmvel Twg dev PpNKe T GOGTH ATAVTHOT).

Teotr 5
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Ta dropo pe tomiky 6poon Tapovstdlovy VYNAOTEPO TOCOGTO EMITVYING COCTOV
amavINoe®V o€ OAa Ta LITOTEST, ONAadN ota SA, 5B, 5T, 5A, S5E kot 5Z, cvykpitikd pe ta
dropo pe omtiky] avamnpio. To peyoaAbTEPO TOGOGTO emMTLYING Kol Yio TIG OV0 OAOES
evtoriletar 610 vrotéot SA (1" opdda - dropo pe Tomiky Opach: 75% ko 2" opdda -
dropa pe omtikn avamnpio: 70%). To Aydtepo mOGOGTO €mTLYING Yot TNV TPDOTH OLAdA
givar 610 vroteot SA (1" oudda: 46,4%% cvykprrikd pe ™ 2" opdda: 46,7%), evad yio
devtepn opddo 6to vroteot SB (2" oudda: 43,3% cuykprrikd pe v 11 opdda: 60,7%%).

H peyoahdtepn dapopd mococstol emituyiog avipeso oTig 00O OpAdes, evtomiletal 6To

vrotéot 5B.

Mivakag 7
Eupeon 2worwv Amavrioewy ora Ymoréor rou Teotr 5

2uxvoTnTa MocooTd
TeoT B5A
ATopa e TUTTIKA 6paon
1 13 46,4%
0 15 53,6%
ATopa PE OTITIKA avatnpia
1 14 46,7%
0 16 53,3%
TeoT 5B
ATopO UE TUTTIKT 6paacn
1 17 60,7%
0 11 39,3%
ATopa pg OTITIKA avartnpia
1 13 43,3%
0 17 56,7%
Teot 5
ATopa e TUTTIKA 6paon
1 20 71,4%
0 8 28,6%
ATopa pe OTITIKA avartnpia
1 20 66,7%
0 10 33,3%
TeoT S5A
ATOoMO E TUTTIK 6paacn
1 21 75%
0 7 25%
ATopa PE OTITIKA avaTtrnpia
1 21 70%
0 9 30%
TeoT 5E
ATOoMO JE TUTTIK 6paacn
1 19 67,9%
0 9 32,1%
ATopa pE OTITIKA avaTtnpia
1 20 66,7%
0 10 33,3%
Teot 5Z
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ATopa PE TUTTIKA 6paaon

1 16 57,1%
0 12 42,9%
ATopa PE OTITIKA avatrnpia

1 12 40%
0 18 60%

Ynueioon: O apBuog 1 NAodVEL TG 0 GLUUETEX®V PPNKE TN COGTI ATAVTNOT, EVO O
apBpdc 0 dnAdvel Tmg dev PpriKe TN GOOTNH ATAVINGT.

Teot 6

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMTVYING COGTOV
anavtnoewv ota Votéot 6A, 61, 6A, 6E kot 6Z, evd ta dtopo pe Otk avammpio 6To
vrotéot 6B. To peyoAdtepo mocootd emttvuyiog Kot Yoo Tig 000 Opadeg evromileTon GTO
vrotéot 6E (1" opdda - dropo pe tomiky dpaon: 82,1% ko 2" opdda - Gropa pe onTikn
avamnpio: 76,7%). To Aydtepo m0c0oTd emtTuyiog Kot Yo TIG V0 OUAOES OTUEUDVETOL GTO
vroteot 6Z (1" opdda: 39,3% kou 2" opddo: 16,7%). H ueyalotepn dapopd mococton

emruyiag, avapesa oTig dVO OUAdES, EvTomileTal 6TO VIOTEST 6Z.

Mivakag 8
Eupeon 2worwv Amaviioewy ora Ymoréor rou Teot 6

2uxvoTnTa MoocooTd
TeoT 6A
ATopa e TUTTIKA 6paon
1 19 67,9%
0 9 32,1%
ATopa pg OTITIKA avartnpia
1 14 46,7%
0 16 53,3%
TeoT 6B
ATopa e TUTTIKA 6paon
1 14 50%
0 14 50%
ATopa e OTITIKA avaTtrnpia
1 20 66,7%
0 10 33,3%
Teot 6l
ATOoMO E TUTTIK 6paacn
1 21 75%
0 7 25%
ATopa pE OTITIKA avaTtnpia
1 21 70%
0 9 30%
TeoT 6A
ATopa e TUTTIKA 6paon
1 17 60,7%
0 11 39,3%
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ATopa PE OTITIKA avaTtrnpia

1 17 56,7%
0 13 43,3%
TeoT 6E

ATopa e TUTTIKA 6paon

1 23 82,1%
0 5 17,9%
ATopa PE OTITIKA avatrnpia

1 23 76,7%
0 7 23,3%
TeoT 62

ATopa pe TUTTIKA 6paacn

1 11 39,3%
0 17 60,7%
ATopa PE OTITIKA avatrnpia

1 5 16,7%
0 25 83,3%

Inueioon: O apBpdc 1 OnAdvel TG 0 GLUUETEX®OV PPNKE TN COCTH ATAVINGT, EVO O
apBpoc 0 dnAdvel Tmg dev PpriKe TN GMOOTNH ATAVINGN.

Teot 8

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMTVYING COGTOV
anaviioewv 6to VotéoT 8A, 8B kot 8E, eved ta dtopo pe onTik avammpio 6To VITOTEST
8, 8A kou 8Z. To peyohdtepo TOGOCTO EMITVYIOG YO TNV TPMTN OUAdN EVTOTILETOL GTO
vrotéot 8E (1" opddo - Gropa pe tomikh 6paon: 92,9% cuykprrikd pe t 2" opdda. - dropo
pe omtikf avamnpio: 73,3%), evd yioo tnv dgdtepn opdda oto vrotéot 8A (2" opdda:
73,3% cvykpitikd pe v 1" oudda: 67,9%) kar 8E. To Aydtepo mocootd emituyiog Kot yio
T1¢ 800 opddeg onuedveton oto vroteot 8 (1M opdda: 32,1% won 2" oudda: 36,7%). H

HEYOADTEPY] SAPOPA TOGOGTOV EMITLYIOG OVAUESH GTIG OVO OMAdES, €VIOMILETOL GTO

vrotéot 8E.

Mivakag 9
Eupeon Zworwv Arravricewyv ara Ymroréar tou Teot 8

>uxvortnra MNMooooTd
TeoT 8A
ATOoMO E TUTTIK 6paacn
1 22 78,6%
0 6 21,4%
ATopa PE OTITIKA avaTtrnpia
1 18 60%
0 12 40%
TeoT 8B
ATopa e TUTTIKA 6pacon
1 18 64,3%
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0 10 35,7%
ATopa PE OTITIKA avaTtnpia

1 18 60%

0 12 40%

Teort 8

ATopa e TUTTIKA 6paon

1 9 32,1%
0 19 67,9%
AToua PE OTITIKA avaTtnpia

1 11 36,7%
0 19 63,3%
Teot 8A

ATtopa e TUTTIKA 6paacn

1 19 67,9%
0 9 32,1%
ATopa PE OTITIKA avatrnpia

1 22 73,3%
0 8 26,7%
TeoT 8E

ATopa e TUTTIKA 6paon

1 26 92,9%
0 2 7,1%
ATopa pe OTITIKA avartnpia

1 22 73,3%
0 8 26,7%
TeoT 82

ATopa e TUTTIKA 6paon

1 15 53,6%
0 13 46,4%
ATopa e OTITIKA avatrnpia

1 20 66,7%
0 10 33,3%

Inueiwon: O apBuog 1 SNAGVEL TOG 0 CLUUETEXOV PPNKE TN COGTNH ATAVINGT, EVO O
apBuog 0 ONAmvel Twg dev PpNKe TN COGTH ATAVTNOT).

Teot 9

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMITVYING COGTOV
anavtnoewv ota votéot 9A, 9B, 9T, 9A kau 9Z, evd to dTopo e OTTTIKN avormpiot 6TO
vrotéotr 9E. To peyoldtepo mocootd emtvyiog Yoo TNV TPAOTN opdada eviomiletal 6To
vrotéot 9B (1" oudda - dropa pe tomikny Opaon: 82,1% cvykprrikd pe ™ 2" oudda -
Gropa pe omtiky ovomnpio: 60%), evéd yio Ty devtepn opdda oto vrrotéot 9E (2" opdda
73,3% ovykpitikd pe v 1" oudda: 60,7%). To Aydtepo mocootd emttvyiog kat yio Tig 500
ouddec onueidverar 6to vroteot 97 (1" opdda: 35,7% wan 2" opddo: 30%). H peyaivtepn
dlpopd TocooTol emTvyiog avapecsa oTig 000 opdoeg, evromiletol ota VToTésT 9B Ko
9A (1" opdda: 78,6% cvykprrikd pe ™ 2" oudda: 56,7%).
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Mivakag 10
Eupeon 2Zworwv Amravrijcewyv ara Ymroréar tou TeoT 9

2uxvoTnta MooooTd
TeoT 9A
ATopa e TUTTIKA 6paon
1 18 64,3%
0 10 35,7%
ATopa PE OTITIKA avatrnpia
1 18 56,7%
0 12 43,3%
TeoT 9B
ATtopa e TUTTIKA 6paacn
1 23 82,1%
0 5 17,9%
ATopa PE OTITIKA avaTtnpia
1 18 60%
0 12 40%
TeoT 9
ATopa e TUTTIKA 6paon
1 22 78,6%
0 6 21,4%
ATopa pe OTITIKA avartnpia
1 20 66,7%
0 10 33,3%
TeoT 9A
ATopa UE TUTTIKT 6paacn
1 22 78,6%
0 6 21,4%
ATopa e OTITIKA avatrnpia
1 17 56,7%
0 13 43,3%
TeoT 9E
ATopa e TUTTIKA 6paon
1 17 60,7%
0 11 39,3%
ATopa pg OTITIKA avartnpia
1 22 73,3%
0 8 26,7%
Teot 9Z
ATopa e TUTTIKA 6paon
1 10 35,7%
0 18 64,3%
ATopa PE OTITIKA avaTtrnpia
1 9 30%
0 21 70%

Inueiowon: O apBuog 1 SNAOVEL TOG 0 CLUUETEXOV PPNKE TN COGTH ATAVINGT, EVO O
apBuog 0 ONAmvel Twg dev PpNKe TN GOGTH ATAVTHOT).

Teot 10
Ta dropo pe tomiky 6poon Tapovstdlovy VYNAOTEPO TOCOGTO EMITVYING COCTOV
aravtinoewv oto vrotéot 10A, 10B, 10T, 10A kot 10Z, eved to dTopo Le OTTTIKY ovornpio

oto vrotéot 10E. To peyaAvtepo mocootd emituyiog Kot yia Tig 000 ouddeg evromileTan
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oto vrotéot 10A (1" opdda - Gropa pe Tomky dpaon: 96,4% kot 2" opddo - dropo pe
otk avamnpio: 86,7%). To Alydtepo moG0oGTd emtvyiog Yoo TNV TPAOT OUAOW
onueidvetol 6to vrotest 10E (1M opdda: 53,6% ovykprrikd pe ) 2" opdda: 60%), evd
Y10, T devtepn opdda 6to vrotéot 10A (2" opdda: 53,3% cvykprrikd e v 1" opdda:
75%). H peyaidtepn d1popd mococtol emtuying avdpecso ot 600 opdoes, evromileTot
ota vrotéot 10B (1" opdda: 92,4% cvykprtikd pe ™ 2" opdda: 76,7%) kor 10T (1" opdda:

71,4% cvykprtikd pe ™ 2" opdda: 56,7%).

Mivakag 11
Elpeon Zworwv Amravrijoewv ara Ymroréar tou Teat 10

>uxvéTtnra MNooooTd
Teot 10A
ATopa e TUTTIKA 6paon
1 21 75%
0 7 25%
ATopa PE OTITIKA avatrnpia
1 16 53,3%
0 14 46,7%
TeoT 10B
ATopa UE TUTTIKT 6paacn
1 26 92,4%
0 2 7,1%
ATopa pg OTITIKA avartnpia
1 23 76,7%
0 7 23,3%
Teot 10
ATopa e TUTTIKA 6paon
1 20 71,4%
0 8 28,6%
ATopa pg OTITIKA avartnpia
1 17 56,7%
0 13 43,3%
Teot 10A
ATopO UE TUTTIK 6paacn
1 27 96,4%
0 1 3,6%
AToua PE OTITIKA avaTtrnpia
1 26 86,7%
0 4 13,3%
TeoT 10E
ATOoMO E TUTTIK 6paacn
1 15 53,6%
0 13 46,4%
ATopa pE OTITIKA avaTtnpia
1 18 60%
0 12 40%
TeoT 10Z
ATopa e TUTTIKA 6paon
1 24 85,7%
0 4 14,3%

ATopa e OTITIKA avaTtnpia
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1 23 76,7%
0 7 23,3%

Inueioon: O apBpdc 1 SNAdVEL TG 0 GLUUETEX®V BPNKE TN COCTN ATAVINGT, EVO O
ap1Buog 0 ONAmvel Twg dev PPNKE TN COGTH ATAVTNOT).

Teot 11

Ta dropo pe tomikn 6poon TapoLSldlovy VYNAOTEPO TOCOGTO EMITVYING COGTMOV
anaviioewv ota votéot 11A, 11B, 11T kou 11Z, eved ta dTopa e oOnTIKn) avornpia oto
vrotéot 11A kon 11E. To peyoddtepo moc0otd emtuyiog yio Ty Tp®dTn opdoo evromileton
oto vrotéot 11A (1" opdda - Gropo pe Tomikn opacn: 96,4% cvuykpirikd pe ™ 2" opdda -
Gropa pe omtiky avomnpio: 70%), evéd yio. T devtepn oudda ota votéot 11T (2" opdda:
80% ocvykprtikd pe tnv 1" opdda: 92,9%) kot 11Z (2" opdda: 80% cvykpirikd pe tny 1"
opada: 85,7%). To Aydtepo TOGOGTO EMTLYIOG KoL Yo TIG OVO OUAOES CNUELDVETOL GTO
vroteot 11E (1" opdda: 25% war 2" opdda: 40%). H peyoardtepn drapopd 10606100
gmruylog avaueso otig 800 opddeg, evtomiletar oto vrotéot 11A (1" opddo: 96,4%

ovykprtikd pe ) 2" opdda: 70%).

Mivakag 12
Eupeon Zworwv Amravrijoewv ora Yrmroréor tou Teor 11

>uxvoTtnra MNocootd
Teot 11A
ATopO UE TUTTIKI 6paacn
1 27 96,4%
0 1 3,6%
ATopa PE OTITIKA avaTtnpia
1 21 70%
0 9 30%
TeoT 11B
ATopa e TUTTIKA 6pacon
1 18 64,3%
0 10 35,7%
ATopa pE OTITIKA avaTtnpia
1 19 63,3%
0 11 36,7%
Teot 11I
ATopa e TUTTIKA 6paon
1 26 92,9%
0 2 7,1%
ATopa PE OTITIKA avaTtrnpia
1 24 80%
0 6 20%
TeoT 11A

ATOMO E TUTTIK 6paan
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1 13 46,4%

0 15 53,6%
ATopa PE OTITIKA avatrnpia

1 16 53,3%
0 14 46,7%
Teot 11E

ATopa e TUTTIKA 6paon

1 7 25%
0 21 75%
AToua PE OTITIKA avaTtnpia

1 12 40%
0 18 60%
TeoT 11Z

ATopa pe TUTTIKA 6paaon

1 24 85,7%
0 4 14,3%
ATopa PE OTITIKA avatrnpia

1 24 80%
0 6 20%

Inueioon: O apBpdc 1 OnAdvel TG 0 GLUUETEX®OV PPNKE TN COCTH ATAVINGT, EVO O
apBpoc 0 nAdvel Tmg dev BpriKe TN GOOTNH ATAVINGN.

Teot 12

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMTVYING COGTOV
amovIoewv o€ OAa ta VTOTEST, ONAadT ota 12A, 12B, 12T, 12A, 12E kot 12Z (67,9%)
GUYKPITIKA e TO. dTopo pe onTikn ovormpia. To peyoddtepo mocootd emitvyiog yio Tnv
TpOTN opdda evromiletar oto vrotéot 12B (1" oudda - droua pe Tomiky Opacn: 85,7%
ocvykprrikd pe ™ 2" opdda - dropa pue owtiky avomnpio: 70%) kot 12T (11 opdda: 85,7%
ovykptikd pe tn 2" opdda: 76,7%), evéd o, T de0tepn opddo uovo oto vrotéot 12T, To
MYOTEPO TTOGOOTO EMTLYIOC YO0 TNV TPOTN oudada onueidverol oto vrotéotr 12A (1M
opada: 60,7% cvykprrikd pe ™ 2" opndda: 50%), evd yio TN deVTEPT OUASA GTO VTOTEST
127 (2" opddo: 40% ovykprrikd pe v 1" oudda: 67,9%). H ueyadotepn Sopopd

TOGOGTOV EMTVYING OVAUESO OTIS dVO OUAdES, EviomileTal 610 VTOTEST 127.

Mivakag 13
Eupeon 2worwyv Amravrijoewyv ora Ymroréar Tou Teor 12

2uyxvoTnTa MocooTd
TeoT 12A
ATopa e TUTTIKA 6paon
1 21 75%
0 7 25%
ATopa pE OTITIKA avaTtnpia
1 19 63,3%
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0 11 36,7%
TeoT 12B

ATopa e TUTTIKA 6paon

1 24 85,7%
0 4 14,3%
ATopa PE OTITIKA avatrnpia

1 21 70%
0 9 30%
Teot 12

ATtopa e TUTTIKA 6paacn

1 24 85,7%
0 4 14,3%
AToua PE OTITIKA avaTtrnpia

1 23 76,7%
0 7 23,3%
TeoT 12A

ATopa e TUTTIKA 6paon

1 17 60,7%
0 11 39,3%
ATopa PE OTITIKA avatrnpia

1 15 50%
0 15 50%
TeoT 12E

ATopa UE TUTTIKT 6paacn

1 22 78,6%
0 6 21,4%
ATopa e OTITIKA avatrnpia

1 20 66,7%
0 10 33,3%
Teot 12Z

ATopa e TUTTIKA 6paon

1 19 67,9%
0 9 32,1%
ATopa pg OTITIKA avartnpia

1 12 40%
0 18 60%

Inueiowon: O apBuog 1 SNAGVEL TOG 0 CLUUETEXOV BPNKE TN COGTYH ATAVINGT, EVO O
apBudc 0 nAdvel Tmg dev PprKE TN GOOTN ATAVINGT).

Tpipn

Ta dropo pe tomiky 6poocn Tapovstdlovy VYNAOTEPO TOCOGTO EMITVYING COCTOV
aravtinoewv ota vrotéot Tpin A xow Tpifq B, evd 1o dtopo pe omtikn ovommpio
TaPoLGLALOVY VYNAOTEPO TOCOGTO EMTLYING COGTOV ATOVIGE®V 6T VITOTEST Tppn T,
Tpn A, Tpipn E ko Tppn Z. To peyoddtepo mocootd emiTuyiog yio TNV TpAOTN Opdoa
evtoriletar 610 vrotést Tpin I (1" opdda - dropo pe Tomiky Opacn: 75% GLYKPITIKG pe
™m 2" opddo - dropa pe omtikh avamnpio: 83,3%), evd yia ) devtepn opdda pdvo 6To

vrotéot Tpipn Z (2" opdda: 80% ocvykprrikd pe v 1" opdda: 71,4%). To Arydtepo
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TOGO0TO emTUYIOG Yoo TNV TPOTN opddo onueidvetar 6to vrotéot Tpipn E (1" oudda:
64,3% cvykprrikd pe ) 2" opdda: 76,7%), evd yia t devtepn opddo ota vrotéot Tpipn
A (2" opdda: 66,7% cvykprrikd pe v 1" oudda: 67,9%) kor Tpipi B (2" opdda: 66,7%
ovykptikd pe v 1" opdda: 71,4%). H peyaddtepn S109popd T0G06TOD ETTUYING OVAUEST

oTIG 000 opadeg, evromileton oto vrotéot Tppn E.

Mivakag 14
Eupeon Zwarwv Amravinoewyv ara Ymoréar g TpiBng

2uxvoTnta MooooTd
TpiBA A
ATopa e TUTTIKA 6paon
1 19 67,9%
0 9 32,1%
ATopa PE OTITIKA avatnpia
1 20 66,7%
0 10 33,3%
TpiRn B
ATopa UE TUTTIKI 6paacn
1 20 71,4%
0 8 28,6%
ATopa pe OTITIKA avartnpia
1 20 66,7%
0 10 33,3%
TpBA T
ATopa e TUTTIKA 6paon
1 21 75%
0 7 25%
ATopa pg OTITIKA avartnpia
1 25 83,3%
0 5 16,7%
TpifA A
ATopO UE TUTTIKI 6paacn
1 20 71,4%
0 8 28,6%
ATopa PE OTITIKA avaTtrnpia
1 22 73,3%
0 8 26,7%
TN E
ATopO UE TUTTIKI 6paacn
1 18 64,3%
0 10 35,7%
ATopa pE OTITIKA avaTtnpia
1 23 76,7%
0 7 23,3%
Toipn Z
ATopa e TUTTIKA 6pacon
1 20 71,4%
0 8 28,6%
ATopa PE OTITIKA avaTtrnpia
1 24 80%
0 6 20%

Inueiowon: O apBuog 1 SNAGVEL TOG 0 CLUUETEXOV BPNKE TN COGTH ATAVINGT, EVO O
apBpdc 0 dnAdvel Tmg dev PpKE TN GOOTN ATAVINGT.
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YKANpOTNTO

Ta dropa pe tomikn dpacn Tapovslalovy VYNAOTEPO TOCOGTO EMTLYING COCTMV
ATOVTIOEMV GTO VTOTECT KANPOTNTa A, ZxAnpoémta I, Txkinpdtmrta A, Zxinpotmrta E
Kol ZKANpOT T Z, VO To GTOMO UE OTTIKY avamnpio. 610 vrotéot kAnpdtta B. To
UEYOAVTEPO TOGOGTO EMTLYIOG YO TNV TPDTN 0o EVTOTILETAL GTO VTOTEST ZKANPOHTNTA
Z (1" opddo - Gropa pe Tomky dpaon: 75% cvuykprrikd pe ™ 2" opndda - Gropa pe onTikn
avammpio: 53,3%), evd yio T devtepn opddo oto vrotéot kAnpdtta I' (2" oudda:
66,7% cvykprtikd pe v 1" opdda: 67,9%). To Aydtepo T0c06TO emtTvyiog Kot Yo Tig d0o
ouddec onuetdveral 61o Vrotéot TkAnpomta A (1" opudda: 35,7% wan 2" opdda: 33,3%).

H peyoahdtepn d1apopd mococstol emituyiog avipeso oTig 00O OpAdes, evtomiletal 6To

VOTEST XKANPOTNTO Z.

Mivakag 15
Evpeon 2worwv Amaviijoewy ora Ymoréor 1n¢ 2kAnpornrag

2uxvoTnTa MocooTd
2kKAnpoétnTa A
ATopa e TUTTIKA 6paon
1 10 35,7%
0 18 64,3%
ATopa PE OTITIKA avaTtrnpia
1 20 33,3%
0 10 66,7%
2kAnpoTnTa B
ATopO UE TUTTIKT 6paacn
1 11 39,3%
0 17 60,7%
ATopa pg OTITIKA avartnpia
1 16 53,3%
0 14 46,7%
2kAnpoétnTa
ATopa e TUTTIKA 6paon
1 19 67,9%
0 9 32,1%
ATopa pE OTITIKA avaTtnpia
1 20 66,7%
0 10 33,3%
ZkAnpéTnTa A
ATOoMO E TUTTIK 6paacn
1 16 57,1%
0 12 42,9%
ATopa e OTITIKA avaTtrnpia
1 16 53,3%
0 14 46,7%
2kAnpoétnTa E
ATOoMO JE TUTTIK 6paan
1 17 60,7%
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0 11 39,3%
ATopa PE OTITIKA avaTtnpia

1 15 50%
0 15 50%
2kKAnpétnTa Z

ATopa e TUTTIKA 6paon

1 21 75%
0 7 25%
AToua PE OTITIKA avaTtnpia

1 16 53.3%
0 14 46,7%

Inueioon: O apBpdc 1 SNAdVEL TMG 0 GLUUETEX®V PPNKE TN COCTN ATAVTNGT, EVO O
ap1Buog 0 ONAmvel Twg dev BPNKE TN COGTH ATAVTNOT).

Yrephymon

Ta dropa pe Tomkn 6pacn Tapovstdlovy VYNAOTEPO TOCOGTO EMTVYING COCTMOV
OTOVTNGEDV 6T0 VROTEST YmepOywon A kot Yrepdywon Z, eved o ATORO PE OMTIKN
avornpio. ota vrotést Ymepvywon A, Yrepoyowon I' ko Yrepoywon E. Zto vrmotéot
Yrepoywon B kat o1 600 opddec mapovsialovy 1o 1010 mocooto emtvyiog. To peyaidtepo
TOGOGTO EMTLYIAG Y10 TV TPDTN opdda evtomileton 610 vVotéot Yrepdywon A (1" oudda
- dropa pe Tomikn Opaon: 78,6% cvykpitikd pe T 2" opdda - dropa pe OTTIKY avomnpio:
63,3%), evd yw TN devtepn ouddo oto vmotéotr Ymepoywon E (2" opdda: 76,7%
ovykptikd, pe v 1" opdda: 64,3%). To AMydtepo TOG06TO EmTVYING Y100 THV TPAOTH OUAdaL
onuewdverol 6to Votéot Yrepoyoon B (1" oudda: 50% ocvykprrikd pe ™ 2" oudda:
50%) ko Yrepoywon I' (17 opdda: 50% ocvykprrikd pe ) 2" opdda: 70%), evd yuo
dgvTepn opdda puoévo oto vmotéot Ymepuywon B. H peyoidtepn dwogopd mococtol

emruylag avapesa otig 0VO opddeS, eviomiletal 6To VIoTésT Yephywon I

Mivakag 16
Eupeon 2Zworwy Amravrijcewyv ara YToréoT tnS Ymepuywwaong

2uyxvoTnTa MocooTd
Ymeplywon A
ATopa e TUTTIKA 6pacon
1 17 60,7%
0 11 39,3%
ATopa pE OTITIKA avaTtnpia
1 19 63,3%
0 11 36,7%

Ymepuywaon B
ATopa pe TUTTIKA 6paon
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1 14 50%

0 14 50%
ATopa PE OTITIKA avatrnpia

1 15 50%
0 15 50%

Ymepuywon I
ATopa e TUTTIKA 6paon

1 14 50%
0 14 50%
AToua PE OTITIKA avaTtnpia

1 21 70%
0 9 30%

Ymeplywon A
ATopa pe TUTTIKA 6paaon

1 22 78,6%
0 6 21,4%
ATopa PE OTITIKA avatrnpia

1 19 63,3%
0 11 36,7%

Ymepuywon E
ATopa UE TUTTIKT 6paacn

1 18 64,3%
0 10 35,7%
ATopa pe OTITIKA avartnpia

1 23 76,7%
0 7 23,3%

Ymepuywon Z
ATopa e TUTTIKA 6paon

1 19 67,9%
0 9 32,1%
ATopa PE OTITIKA avaTtnpia

1 19 63,3%
0 11 36,7%

Inueiowon: O ap1Buog 1 SNAGVEL TOG 0 CLUUETEXOV BPNKE TN COGTH ATAVTINGT, EVO O
apBudc 0 nAdvel Tmg dev PprIKE TN GOOTN ATAVINGT).

6.2 Opdda kai ypovog

[Mopovcidlovrtal ot pécot 6pot Tov YPOvoL (G€ OEVTEPOAETTA), TOV YPELUCTIKAY TO
dropa pe TLUTIKY OPOCT KOl OTTIKY ovoImpic Yol v amavToovy 6€ kiBe VTOTEST, Kot Ot
TUTTIKES OMOKAIGELG.
Teot 1

Ta dropa pe Tomikn dpacn Tapovctdlovy VYNAHGTEPO HEGO OPO G TPOG TO XPOVO
ota vrotéot 11 ko 1Z, evod ta dropa pe ontikn avamnpio ota vrotéot 1A, 1B, 1A, 1E ko
1Z. O vynAdtepOg PEGOG OPOC Y10, TNV TPMTN opddo evromiletar 6to vroteot 1B (1" opdda

— Gropo pe Tumiky Opacn: M = 36,7 cvykprtikd pe ™ 2" opddo — dTopo pe OmWTIKN
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avarnpio: M = 39,7), evd ywo ) dedtepn oudda oto vroteot 1A (2" oudda: M = 422
ocvykprrikd pe v 1" opdda: M = 35,9). O yaunAdtepog pEGOC OPOC yio TV TPMTN Opdda
onuetdverot oto vrotéot 1T (1" opdda: M = 34,9 cvykprrikd pe ™ 2" opddo: M = 34,0),
eved Yo ™ dgdtepn oudda oto vrotéot 1Z (2" oudda: M = 33,4 cuykprtikd pe v 1"

opdoa: M = 36,2).

Mivakag 17
Méaoc¢ 6pog kai Turrikny ArokAion tou Xpovou ara Ymroréor tou Teot 1
Méoog 6pog Tutikr) atrékAion

TeoT 1A

ATopa UE TUTTIKT 6paacn 35,92 9,82

ATOMO UE OTITIK avaTTnpia 42,20 11,51

TeoT 1B

ATopa UE TUTTIKT 6paacn 36,75 9,83

ATopa PE OTITIKA avatnpia 39,76 10,17

Teot 1l

ATopa e TUTTIKA 6paon 34,96 9,66

ATopa e OTITIKA avatrnpia 34,06 7,69

TeoT 1A

ATopa UE TUTTIKT 6paacn 36,28 9,46

ATOMO UE OTITIK) avaTTnpia 36,46 9,62

TeoT 1E

ATopa UE TUTTIKT 6paacn 35,14 7,57

ATOMO E OTITIK) avaTTnpia 36,00 9,92

TeoT 1Z

ATopa e TUTTIKA 6paon 36,25 10,01

ATopa PE OTITIKA avaTtrnpia 33,43 6,61
Teot 2

Ta dropa pe Tomkn 6pacn Tapovctdlovy VYNASGTEPO HEGO OPO S TTPOG TO XPOVO
610 vrotéot 2B, eved Ta dtopa pe omtikn avannpia ota vrotéot 2A, 2I0, 2A, 2E ka 2Z. O
VYNAOTEPOG PEGOG OPOG Kot Yl TIg 800 opddeg evromileton 6to voteot 2A (1" opddo —
Gropa pe tomiky opacn: M = 39,0 kot 2" opddo — dropo pe ontikh avomnpio: M = 41,5).
O yapunAotepog pécog Opog Yo, TNV TPOTH opddo onueidvetar 6to vrotéot 21 (1M opdda:
M = 34,3 cuykpitikd pe ™ 2" opdda: M = 36,6), evd yia t de0TepN Oudda 6TO VITOTEST

2A (2" opdda: M = 35,8 cuykprrikd pe v 1" opdda: M = 35,6).

Mivakag 18
Méoog 6pog kai Tutiky AtrokAion tou Xpovou ara Ymoréar Tou TeoT 2

Méaog 6pog TuTmikA oTéKAIoN
TeoT 2A
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ATopa PE TUTTIKA 6paaon 39,00 12,14

ATopa PE OTITIKA avaTtnpia 41,56 11,47
TeoT 2B
ATopa e TUTTIKA 6paon 34,50 8,91
ATopa PE OTITIKA avaTtrnpia 36,83 9,14
Teot 2I'
ATopa e TUTTIKA 6paon 34,35 7,37
ATopa PE OTITIKA avatrnpia 36,66 10,80
TeoT 2A
ATtopa e TUTTIKA 6paacn 35,67 4,66
AToua PE OTITIKA avaTtnpia 35,86 10,97
TeoT 2E
ATtopa e TUTTIKA 6paacn 32,07 7,57
AToua PE OTITIKA avaTtnpia 36,00 9,92
Teot 2Z
ATopa e TUTTIKA 6paon 35,17 10,22
ATopa PE OTITIKA avatrnpia 37,16 9,39
Teot 4

Ta dropa pe Tomkn 0pacn Tapovstdlovy VYNAIGTEPO HEGO OPO S TTPOG TO XPOVO
670 VoTEST 4B, eved T dTopa pe otk avonrnpio ota vroteot 4A, 4B, 410, 4A, 4E ko
47. O vynhdtepog uécog Opog Yo MV TpdT opdda evtomiletar oto vroteot 4A (1"
oudda — dropa pe Tomkn Opacn: M = 36,7 cvykpitikd pe t 2" opdda — dTope pe omTIKy
avammpio: M = 39,1), evd yia t dedtepn opdda oto vroteot 4A kot 4E (2" opddo: M =
39,1 cuykprrikd pe v 1" opdda: M = 33,2). O yapunAotepog uécog 6pog Yo THY TPOTN
opddo onuerdvetar oto vrotéot 410 (1M opdda: M = 31,6 cuykprrikd pe tn 2" opddo: M =
35.9), evd 10 T dedtepn opddo oto vrotést 4A (2" opudda: M = 34,9 cuykpitikd e v

1" opdda: M = 32,2).

Mivakag 19
Méoog 6pog kai Turiky AtrokAian tou Xpovou ara Ytroréat Tou TeoT 4

Méaog 6pog TuTmikA oTTéKAIoN
TeoT 4A
ATOoMO JE TUTTIK 6paacn 36,75 10,21
ATOMO JE OTITIK avaTTnpia 39,16 11,24
TeoT 4B
ATOoMO JE TUTTIK 6paacn 32,00 5,29
ATOMO JE OTITIK avaTTnpia 38,93 11,83
Teort 4
ATopa e TUTTIKA 6pacon 31,60 4,83
ATopa e OTITIKA avaTtrnpia 35,93 9,73
TeoT 4A
ATopa e TUTTIKA 6pacon 32,21 6,25
ATopa PE OTITIKI) avaTTnpia 34,90 7,83
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TeoT 4E

ATopa pe TUTTIKA 6paaon 33,25 7,96

ATopa PE OTITIKA avatrnpia 39,10 11,51

TeoT4Z

ATopa e TUTTIKA 6paon 34,89 10,25

ATopa PE OTITIKA avatrnpia 35,90 9,11
Teot 5

Ta dropo pe omtikn avamnpio wapovstdlovy VYNAOTEPO LUEGO OPO MG TTPOG TO
xPOVO cg OAa To LTOTEST, dnAadn ota SA, 5B, 5T, S5A, S5E kot 5Z cuykpitikd pe ta dropa
pe tomikn opoaom. O vynidtepog HEGOG Opog Kot Yo TG 000 opddeg evromileTor 6TO
vroteot SA (1" opdda — Gropa pe tomiky dpacn: M = 39,7 kor 2" oudda — dropo pe
ontikn avommpio: M = 41,0). O youniodtepog pécog Opog ywoo TV TPOTH Opdd
onueidvetol oto votéot 5B (1" oudda: M = 34,0 cuykprrikd pe ™ 2" opdda: M = 38,1),
evd Yo T dgdtepn opdda oto vrotéot SE (2" opdda: M = 36,9 cuykprrikd pe v 1"

opdda: M = 35,8).

Mivakag 20
Méaoc¢ 6pog kai Tutrikny ATTokAion Tou Xpovou ara Ymroréar Tou TeoTr 5
Méaog épog TutmikA oTéKAIoN

TeoT 5A

ATopO E TUTTIKT 6paacn 39,71 11,79

ATOMO E OTITIK avaTTnpia 41,06 11,85

TeoT 5B

ATopO UE TUTTIKT 6paacn 34,03 6,77

ATOMO E OTITIK avaTTnpia 38,16 11,11

Teot 5

ATopa e TUTTIKA 6paon 35,78 8,23883

ATopa PE OTITIKA avaTtnpia 40,53 12,04226

TeoT B5A

ATopa e TUTTIKA 6pacon 35,42 7,41

ATOMO JE OTITIK avaTTnpia 38,96 12,05

TeoT S5E

ATOpO PE TUTTIKA Opaocn 35,82 8,62835

ATOMO JE OTITIK avaTTnpia 36,96 10,82934

Teor 52

AToMO E TUTTIK 6paan 37,46 9,59

ATopa PE OTITIKA avaTtrnpia 37,43 10,30
Teot 6
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Ta Gropa pe Tomiky 6paoct TAPOVSIALOVY LVYNAOTEPO HEGO OPO MG TPOS TO YPOVO
6710 VToTEST O6A, 6B Kot 6A, eved Ta dTopa e OTTTIKY avanrnpio ota votéot 617, 6E kot 6Z.
O vynAotepog nésog Opoc yio TV TPdTN opddo. evromiletarl oto vroteot 6A (1" oudda —
dtopo pe tomiky Opacn: M = 39,9 cvykpitikd ue ) 2" oudda — dropa pe OmTIKA
avarnpio: M = 37,3), evd yia ™ dedtepn opdda 6to vroteot 61 (2" opdda: M = 40,5
ovykprrikd pe v 1" opdda: M = 37,6). O yaunAdtepog HEGOC OPOC yio TV TPMTN Opdda
onuetdverol oto vrotéot 6E (1" opddo: M = 36,9 cuykprrikd e m 2" opddo: M = 37,0),
evd Yoo ™ devtepn opdda oto vrotéot 6A (2" oudda: M = 35.1cvykprrikd pe Ty 1"

oudoda: M = 38,6).

Mivakag 21
Méaoc¢ 6pog kai Tutrikn ATTokAion Tou Xpovou ara Yroréat Tou TeoT 6
Méoog 6pog Tutikr) atmrékAion

TeoT 6A

ATopa UE TUTTIKT 6paacn 39,92 12,12

ATOMO UE OTITIK avaTTnpia 37,33 11,39

TeoT 6B

ATopa e TUTTIKA 6paon 39,21 10,83

AToua PE OTITIKA avaTtrnpia 36,80 9,31

TeoT 6l

ATopa e TUTTIKA 6paon 37,67 11,11

ATopa PE OTITIKA avaTtnpia 40,53 10,09

TeoT 6A

ATopO UE TUTTIK 6paacn 38,64 10,97

ATOMO E OTITIK avaTTnpia 35,13 8,67

TeoTt 6E

ATopO UE TUTTIKT 6paacn 36,96 12,12

ATOMO JE OTITIK avaTTnpia 37,00 9,20

TeoT 62

ATopa e TUTTIKA 6paon 35,21 8,49

ATopa PE OTITIKA avaTtnpia 37,66 11,01
Teot 8

Ta dropa pe omtiky| avamnpio wapovstdlovy VYNAGTEPO PEGO OPO MG TPOG TO
1povo ota vrotéot 8A, 8B, 81, 8A, 8E kot 8Z cuykprtikd pe ta dropa pe tomikn opaoct. O
VYNAOTEPOC HEGOG OPOG Yo TV TPMTN opdda evtomiletol oto voteot 8B (1" opdda —
Gropa pe tomik Opacn: M = 36,8 cvykpurikd pe T 2" opdda — dropa pe OmTIKY
avammpioc: M = 37,1), evd yio ) dedtepn oudda oto vroteot 8I' (2" opdda: M = 38,8
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ocvykprrikd pe v 1" opdda: M = 32,3). O yaunAdtepog HEGOC OpOC yio TV TPMTN Opdda
onuetdverol 6o vrotéot 8, evd Yot dedTepn oudda oto vrotéot 8A (2" oudda: M =

34,8 cuykpirikd pe v 1" oudda: M = 34,0).

Mivakag 22
Méaooc¢ 6pog kai Turrikn AmokAion Tou Xpovou ara Ymroréar tou TeoT 8
Méoog 6pog TuTTikr) atmékAion

Teot 8A

ATopa pe TUTTIKA 6paaon 35,10 8,68

ATopO PE OTITIKI avaTTnpia 37,96 10,78

TeoT 8B

ATtopa e TUTTIKA 6paacn 36,89 10,45

ATopa PE OTITIKA avatnpia 37,13 11,10

Teort 8

ATopa e TUTTIKA 6paon 32,39 4,46

ATopa PE OTITIKA avatnpia 38,80 11,94

TeoT 8A

ATopa e TUTTIKA 6paon 34,00 9,11

ATopa pe OTITIKA avartnpia 34,86 8,97

Teot 8E

ATopa UE TUTTIKT 6paacn 32,57 5,40

ATopa pe OTITIKA avartnpia 35,70 9,45

TeoT 82

ATopa e TUTTIKA 6paon 36,17 9,69

ATopa PE OTITIKA avatnpia 36,90 11,09
Teot 9

Ta dropa pe omtiky| avamnpio woepovstdlovy VYNAGTEPO PEGO OPO MG TPOG TO
xPOVO € OA TOL VTTOTEST, ONAadT ota 9A, 9B, 9", 9A, 9E kot 9Z cuykprtikd pe To dTopLo
pe tomkn opacn. O vyniotepog HEGOC Opog Kot Yo TIg 000 opddeg evtomileTol 6To
vroteot 9A (1" opdda — Gropa pe tomiky dpaon: M = 39,1 kon 2" oudda — drouo pe
otk avommpio: M = 41,2). O youniotepog péEGOS Opog Yoo TNV TPOTH Opad
onuedvetol oto vrotéot 9 (1M opdda: M = 32,4 cuykpitikd pe ™ 2" oudda: M = 39,1),
evd Yo T dedtepn opdda oto vrotéot 9E (2" opdda: M = 36,9 cuykprrikd pe v 1"

oudada: M = 33,6).

Mivakag 23
Méooc¢ 6pog kai Tutriky ATTokAIon Tou Xpovou ora Yroréar Tou TeoT 9
Méoog 6pog TuttiKA atrékAion
TeoT 9A
ATopa e TUTTIKA 6pacon 39,14 10,93
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ATopa PE OTITIKI) avaTTnpia 41,23 12,12
TeoT 9B

ATopa e TUTTIKA 6paon 35,50 10,13

ATopa PE OTITIKA avatrnpia 38,23 10,14

Teot 9

ATopa e TUTTIKA 6paon 32,42 6,33

ATopa PE OTITIKA avatrnpia 39,13 12,03

TeoT 9A

ATopa pe TUTTIKA 6paaon 36,78 10,15

AToua PE OTITIKA avaTtnpia 38,60 11,63

TeoT 9E

ATopa pe TUTTIKA 6paacn 33,60 7,90

ATopa PE OTITIKA avaTtnpia 36,93 9,43

TeoT 92

ATopa e TUTTIKA 6paon 35,67 7,48

ATopa PE OTITIKA avatrnpia 40,20 12,75
Teot 10

Ta dropa pe omtiky| avamnpio woepovstdlovy VYNAGTEPO PEGO OPO MG TPOG TO
xpOvo og Oha ta votéot, oniadn ota 10A, 10B, 10T, 10A, 10E kot 10Z cvykprtwkd pe to
dropa pe tomikn 0pact. O vymAdtepog HEGOG OPOG Kat Yia TS 000 opddes eviomileTal 6To
vroteot 10A (1" opddo — dropo pe Tomiky Opacn: M = 38,7 kot 2" oudda — Gropa pe
ontikn avommpio: M = 41,1). O youniotepog pécog O6pog ywoo TV TPOTH Opdd
onueldvetol 610 vrotést 10B (1" opdda: M = 31,7 cvykprrikd pe ) 2" oudda: M = 35,2),
evd Yo T dgdtepn opdda oto vrotéot 9Z (2" opdda: M = 35,1 cvykprrikd pe v 1"

ouddo: M = 33,2).

Mivakag 24
Méoocg 6pog kai Turriki AtrokAian tou Xpdvou ara Ymoréar tou Teor 10

Méoog 6pog TutkA ammékAion
TeoT 10A
ATOoMO E TUTTIK 6paacn 38,71 11,96
ATOMO JE OTITIK avaTTnpia 41,10 11,62
TeoT 10B
ATOoMO E TUTTIK 6paacn 31,75 4,71
ATOMO JE OTITIK avaTTnpia 35,20 9,68
TeoTt 10
ATopa e TUTTIKA 6paon 34,82 6,96
ATopa PE OTITIKA avaTtrnpia 38,50 9,98
TeoT 10A
ATopa e TUTTIKA 6pacon 32,96 6,97
ATopa PE OTITIKA avaTtrnpia 37,40 10,92
TeoT 10E
ATOMO E TUTTIK 6paan 38,21 10,04
ATOMO JE OTITIK avaTTnpia 40,13 11,33
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TeoT 10Z

ATopa pe TUTTIKA 6paaon 33,28 8,26
ATopa PE OTITIKA avatrnpia 35,16 8,83
Teot 11

Ta dropo pe omtikr| avamnpio wapovstdlovy VYNAGTEPO HEGO OPO MG TPOG TO
xpévo oe Oha to vrotéot, dniadn 11A, 11B 11T, 11A, 11E kot 11Z cvykpitikd pe to
dropa pe tomikn 0pacn. O vymAdTepog HEGOS OPOG Kat Yia TIC OV0 Opades evtomileTon 6TO
vroteot 11A (1" opdda — dropo pe tomiky 6paocn: M = 34,4 kot 2" oudda — dropa pe
otk avamnpio: M = 40,4). O younAdtepog HEGOC OPOG Kol Yo TG OVO OAdES

onuewdverol 61o vrotéot 11Z (1" oudda: M = 32,9 kon 2" oudda: M = 35,2).

Mivakag 25
Méoog 6pog kai Turiki AtrokAian tou Xpdvou ara Ymoréar tou Teor 11
Méoog 6pog TutrikA ammokAion

Teor 11A

ATopa e TUTTIKA 6paon 34,42 9,13

ATopa e OTITIKA avatrnpia 40,43 11,78

TeoT 11B

ATopO UE TUTTIKI 6paacn 33,14 6,80

ATopa pg OTITIKA avartnpia 36,66 9,77

Teot 11

ATOpO PE TUTTIKA Opacn 33,46 8,22

ATOMO WE OTITIK avaTTnpia 37,70 11,07

Teor 11A

ATopa e TUTTIKA 6paon 33,67 7,63

ATopa PE OTITIKA avaTtrnpia 38,93 11,81

Teot 11E

ATopa e TUTTIKA 6paon 34,28 8,07

ATopa PE OTITIKA avatrnpia 40,36 11,64

TeoT 11Z

ATopO UE TUTTIKI 6paacn 32,92 7,68

ATopa pg OTITIKA avartnpia 35,26 9,58
Teot 12

Ta Gropa pe Tomiky 6pact TaPoVSIALovY LYNAOTEPO HEGO OPO MG TPOS TO YPOVO
6710 VoTéoT 12A, evd T dropa pe onTikn avonrmpio oto vrotéot 12A, 12B, 12IN, 12E ko
12Z. O vynAdtepog pécoc 6pog yio TV TPpAOTH opdda evtomileton oto vroteot 12A (1"

ouddo — dropa pe Tomiky Opoon: M = 37,7 cvykprrikd pe ) 2" opddo — GTopa pe onTiKnh
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avarnpio: M = 36,9), evd yia ) dedtepn ouddo oto vroteot 12A (2" oudda: M = 39,3
ocvykprrikd pe v 1" opdda: M = 34,7). O yapunidtepoc pécoc 6pog kat yia Tig d00 opddec

onuetdverol 6to vrotéot 121 (1" opdda: M = 32,1 kot 2" opdda: M = 36,4).

Mivakag 26
Méaoc¢ 6pog kai Tutrikny ATTokAion Tou Xpovou ara Ymroréat Tou Teor 12
Méoog 6pog TuTTikr) atmékAion

TeoT 12A

ATopa pe TUTTIKA 6paaon 34,75 8,13

AToua PE OTITIKA avaTtnpia 39,33 11,65

TeoT 12B

ATtopa e TUTTIKA 6paacn 35,82 10,09

ATopa PE OTITIKA avatnpia 36,90 10,89

Teot 12

ATopa e TUTTIKA 6paon 32,10 5,13

ATopa e OTITIKA avatrnpia 36,46 11,29

TeoT 12A

ATopa e TUTTIKA 6paon 37,75 10,21

ATOMO UE OTITIK avaTTnpia 36,96 8,81

TeoT 12E

ATopa UE TUTTIKT 6paacn 34,82 7,746

ATOMO UE OTITIK avaTTnpia 36,80 9,57

TeoT 12Z

ATopa e TUTTIKA 6paon 33,67 5,48

ATopa PE OTITIKA avatnpia 39,06 12,69
Tpipn

Ta dropa pe omtiky| avamnpio woepovstdlovy VYNAGTEPO PEGO OPO MG TPOG TO
xpOVo € OAa Ta VTOTEST, dNAadn ota Tpin A, Tpyn B, Tpip I, Tpinq A, Tppn E xon
Tpn Z cvykprrikd pe ta dropa pe tomikn 6pact. O vynAoTeEPOS LEGOS OPOG KAl Yidl TIG
800 onddeg evromiCetar oto vroteot Tpin A (1" opdda — dropa pe tomikf dpacn: M =
35,3 xou 2" opdda — dropo pe ontikhy avamnpio: M = 40,1). O yaunhdtepog uécog 6pog yia
™V TpOTN opdda onueidvetar oto vrotést Tpin A (1" opdda: M = 30,6 cuykpitikd pe ™
2" opdda: M = 34,8), evd 1o, T dedtepn oudda oto vrotéot Tpipf Z (2" opdda: M = 34,2

ovykprtikd pe v 1" opdda: M = 33,0).

Mivakag 27
Méoog 6pog kai Tutikr) ArokAion Tou Xpovou ora Ymoréort n¢ TpiBng
Méoog 6pog TuttiKA atrékAion
TpiBn A
ATopa e TUTTIKA 6pacon 35,32 8,046
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ATopa PE OTITIKI) avaTTnpia 40,16 11,61

TpiBn B
ATopa e TUTTIKA 6paon 32,89 6,59
ATopa PE OTITIKA avatrnpia 36,56 10,36
TpBA T
ATopa e TUTTIKA 6paon 33,85 8,09
ATopa PE OTITIKA avatrnpia 34,56 9,02
TpifA A
ATopa pe TUTTIKA 6paaon 30,64 2,37
AToua PE OTITIKA avaTtnpia 34,83 9,77
TpiBn E
ATopa pe TUTTIKA 6paacn 33,32 1,26
AToua PE OTITIKA avaTtnpia 34,00 8,45
TpiBA Z
ATopa e TUTTIKA 6paon 33,07 7,62
ATopa PE OTITIKA avatrnpia 34,26 8,27
ZKAnpotta

Ta dropa pe ontikn avoamnpio Tapovstdalovy VYNAOTEPO LEGO OPO MG TPOS TO XPOVO GE
olo Ta. VTOTEST, ONAadN ZkAnpotnta A, ZkAnpoétnta B, Zxinpomrta I', Zxinpomra A,
Zxinpoémta E xor ZxkAnpomta Z, cvykprtikd pe to dropo pe tvmkn Oopoon. O
VYNAOTEPOC HEGOG OPOG Kat Y10, Tig 300 ouddec evromileton otny ZkAnpotnto A (1" opdda
— dropo pe Tomikn opacn: M = 35,3 kot 2" oudda — dropa pe ontiky avomnpio: M = 38,8).
O yopunAdTEPOG HEGOG OPOG Y10 TNV TPMTI OUAO0 CNUEUDVETOL GTO VRTOTEST LkAnpotnta E
(1" opddo: M = 31,5 cuykprrikd pe t 2" opdda: M = 36,4), evd yia tn dedtepn opdda 670

vrotéot TkAnpomta I' (2" opdda: M = 32,9 cuykprrikd pe v 1" oudda: M = 33,8).

Mivakag 28
Méoog 6pog kai Turiky AtrokAion Tou Xpovou ara YTToréar NS 2kAnpornrag

Méoog 6pog TuttikA atmékAion
2kAnpoétnTa A
ATOoMO E TUTTIK 6paacn 35,32 8,91
ATOMO JE OTITIK avaTTnpia 38,86 10,92
2kAnpdTnTa B
ATOoMO E TUTTIK 6paacn 34,67 8,88
ATOMO JE OTITIK avaTTnpia 34,56 9,04
ZkAnpotnTa I
ATopa e TUTTIKA 6paon 33,85 9,06
ATopa PE OTITIKA avaTtrnpia 32,90 6,25
2kAnpoétnTa A
ATopa e TUTTIKA 6pacon 32,57 6,01
ATopa PE OTITIKA avaTtrnpia 34,73 7,75
2kAnpoétnTa E
ATOMO E TUTTIK 6paan 31,57 4,13
ATOMO JE OTITIK avaTTnpia 36,46 9,35
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>kAnpotTnTa Z

ATopa pe TUTTIKA 6paaon 32,32 7,85
ATopa PE OTITIKA avatnpia 35,53 8,76
Yrepoywon

Ta dropo pe omtikr| avamnpio wapovstdlovy VYNAGTEPO HEGO OPO MG TPOG TO
xpévo oe O6Aa ta vrotéot, dnAadn YmepOhywon A, Ymepdywon B, Ymepoywon T,
YrepOoywon A, Yrepbywon E ko Yrepoywon Z cuykpitikd e To. GTOUO LE TLTIKN
opaomn. O vymhdtepog pHECOG OPOG Kol Yo TIC OVO OpdAdeg evTOTIlETOl GTO VTOTECT
Yrepoyoon A (1" oudda — dropa pe tomikh dpoon: M = 34,0 ko 2" opdda — dropo pe
otk ovormpioa: M = 38,2). O younAdtepoc HEGOG OPOG Yoo TNV TPAOTN OUddo
onueidvetol 6to Votéot Yrepiywon Z (1" opdda: M = 31,2 cvykpitikd pe ) 2" opdda:
M = 35,9), evad ya ) dgdtepn opdda oto vrotéot Yrepvywon B (2" opdda: M = 34,4

ovykprtikd pe v 1" opdda: M = 32.7).

Mivakag 29

Méoog 6pog kai Turiky AtrokAion Tou Xpovou ara Ymroréar tns Ymepuywaonsg
Méoog 6pog TuttiKA atmékAion

Ymepuywon A

ATopa e TUTTIKA 6paon 34,00 8,47

ATopa PE OTITIKA avaTtnpia 38,26 11,42

Ymepuywaon B

ATopO UE TUTTIK 6paacn 32,71 5,72

ATOMO E OTITIK avaTTnpia 34,40 8,21

Ymepuywon I

ATopO UE TUTTIKT 6paacn 32,03 9,06

ATOMO E OTITIK avaTTnpia 35,63 6,25

Ymeplywon A

ATopa e TUTTIKA 6paon 32,42 5,86

AToua PE OTITIKA avaTtrnpia 35,10 8,98

Ymepuywon E

ATopa e TUTTIKA 6paon 31,78 5,90

ATOMO JE OTITIK avaTTnpia 35,36 10,00

Ymepuywon Z

ATOoMO E TUTTIK 6paacn 31,25 571

ATOMO JE OTITIK avaTTnpia 35,90 9,14
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6.3 AAANLoETiIdPa.o ORASOS KOl PUAOV AVAPOPIKE PE TIS OOGTES ATUVTNOELG

Enléybnke mn  OSwmapayovtiky avdAvorn owokOpaveng ywoo vo  eieyybel M
aAAnAoemiopacn 000 aveEApTNTOV KOTNYOPIKOV HETOPANTOV (POAO Kol Opdda TV
GUUUETEYOVI®MV) TAV® TNV €£0pTNUEVN HETAPANTY (cwoTég amavinoels). Ag onuelwOet
OTL amd Tn OoTyun 7mov &ival 6 Ta VTOTEST G KAOE TE0T, TO HEYIOTO TOV COOTOV
amavtnoewv givot 6 kot 1o eEldyioto 0, BAceEl TV 0TOi®V TPOKVTTEL O HEGOS OPOC.

2TIC TEPMTOGELS OTOL TO KPLTHPlo Tov Levene amedeiyn otatioTikdg onuovtko,
epopuoocnkay ovo t-test yuo avefapmta ostypota, eréyyoviag v kdbe aveEdptnt
petafAnt) Eeyopiotd. Avtd éywe o010tL To Kpufplo tov Levene mpémer va elvan
GTOTIOTIKAOG OCTLLAVTO Y10l VO, SILGPAAGTEL 1] EYKLPOTNTO TNG OVAAVOTG SLOKVLLAVOT|G.
Teot 1

Yyedlaotnke évo, LOVTELO dmapayovTIKNG avalvong dtakvpoveng [2-way ANOVA
(opddo. CLUUETEYOVT®V: TUTIKN Opaoct), onTiky avarnpio) X (QUA0 GUUUETEYOVI®V:
avtpag, yovaika)] pe eEaptnuévn petofAnt Tig cootéc amavtioelg oto Teot 1.

O éheyyog NG OLO0YEVELNG TNG OLCTIOPAS LE TO KpLThpto Tov Levene katénée oe
OTATIOTIK®G acnpavto amotédeoua, F (3, 54) = 0,396, p = 0,756. Ot kOpieg emdpaoels tov
aveEapTNTOV TOPAYOVI®V NTAV OTATICTIK®OG aonuovies. Ocov agopd otnv opdda
GUUUETEYOVTI®V, TO ATOUN LE TUTIKY Opacn onpeiooay yapniotepo péco opo (M = 4,05,
SE = 0,28) avogopikd pe to degiktn «Zmotég Anavinoelg Teot 1» and 0t ta dtopa pe
ontikn avommpia (M = 4,16, SE = 0,27), F (1, 54) = 0,083, p = 0,774 (p>0,05). EmumAéov,
Ol QVTPEG L€ TUTIKT OPOOT Kol OTTIKY ovammpia onueiocav youniotepo péco 6po (M =
4,10, SE = 0,27) avapopikd pe to deiktn «Zwotég Anaviioels Teot 1» amd 6t ot yuvaikeg

(M=4,11, SE =0,28), F (1, 54) = 0,001, p = 0,980 (p>0,05).
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2TOTIOTIKOG OCUOVTN ATOV 1 dAANAOETIOpacn TV aveEdptntov petafintov, F
(1, 54) = 1,064, p = 0,307, n2 = 0,019. Onwg paivetal 6ToV Tivako, Ol AVTPES LLE TUTTIKY
opaon onpeiwcov LVYNAOTEPO HEGO OPO OTIS GMOOTEG amavinoel oto Teot 1 and 6t ot
Gvipeg pe omTikn ovomnpio. Amd v GAAN, ol yvvoikeg pe TumiKn Opoon onueimoav
YounAotepo péco O0po oty eaptnuévn UHETaPANT] omd OTL Ol YUVOIKEC WE OMTIKN
avomnpioa.

Mivakag 30
AMnloemmidpaoan Ouddag - PuAou kai ZwaoTtéc Amravrnoeic aro Teor 1

Opada ouppeTeXOVTWY  PUAO GUUPETEXOVTWY Méoog 6pog Tutikd o@daAua
TUTTIKI 6pacon AavTpeg 4,25 0,47
YUVQIKEG 3,85 0,30
OTITIK avaTTnpia AavTpeg 3,95 0,28
yuvaikeg 4,37 0,47
Teot 2

YyeSAOTNKE VO LOVTEAD JTOPOYOVTIKNG ovaAvong dtakduavong [2-way ANOVA
(opado ocvppetexdvtov: TLmKY Opocn, ontikn ovornpia) X (VA0 GULUUETEXOVIOV:
avtpag, yovaika)] pe eEoptnuévn pLeTafAnt Tig cmoTég amavtioelg oto Teot 2.

O éLeyyog TG OUOI0YEVELDNG TNG OlOoTOPAG e TO KprThpto Tov Levene kotéinée oe
OTOTIOTIKOC oonpovto anotéheoua, F (3, 54) = 0,477, p = 0,700. Ot kOpieg eMOPAGELS TV
ave€dptTov TopayOvVIOV NTaV OTOTIOTIK®OG oonuovies. Ocov agopd otnv oupdoo
GUUUETEYOVIMV, TO. ATOWO LE TUTIKY Opoon onpeiowcav yaunilotepo péco 6po (M = 3,86,
SE = 0,27) avogopikd pe to dgiktn «Zmwotéc Anoavinoelg Teot 2» and 0TL Ta dTtoua pe
ontikn avormpia (M = 3,97, SE = 0,26), F (1, 54) = 0,091, p = 0,764 (p>0,05). EmumAéov,
ol QvTpeC pe TLTIKN OpaoT Kol OTTIKY avarmpio onueimoay vynilotepo péco 6po (M =
4,04, SE = 0,26) avagopikd pe 1o deiktn «Zmotég Amavinoelg Teot 2» amd 0Tt 01 YUVOIKEG
(M =3,80, SE =0,27), F (1, 54) = 0,397, p = 0,531 (p>0,05).

2TOTIOTIKOG OCHOVTN) ATav 1 dAANAOETOpacn TV aveEdptntov petafintov, F

(1, 54) = 0,561, p = 0,457, n° = 0,010. OneOC PUIVETOL GTOV TVOKA, O AVIPES LE TUTIKY
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opaon onpeiwcov LVYNAOTEPO HEGO OPO OTIS GMOOTEG amavVINoEl 6to Teot 2 and 6Tl ot
avipeg pe omtikn ovomnpio. Amd v GAAN, ol yvvoikeg pe Tumikn Opoon onueimcav
younAdtepo péco O0po oty eaptnuévn UETOPANT] amd OTL Ol YUVOUKEC E OTTIKY|
avomnpioa.

Mivakag 31
AMnloemidpaon Ouaddag - PuAou kai 2woTtéc Ammavinoeig aro Teort 2

Opada ouppeTeXOVTWY  PUAO GUPPETEXOVTWY Méoog 6pog Tutrikd o@aAua
TUTTIKI 6paon AavTpeg 4,12 0,45
YUVAIKEG 3,60 0,29
OTITIK avaTtrnpia AavTpeg 3,95 0,27
yuvaikeg 4,00 0,45
Teot 4

Epappootmre €leyyog t-test tov péowv TwovV Yoo aveEdptnta  delypoTa
(Independent Samples T-test)mpokeipévov vo domotwbel €dv vadpyel oTOTIGTIKG
ONUAVTIKY S1apopd TOL XPOVOL GTIG dV0 ouddes. OTmg TPOoKITTEL O TOV TOPAUETPIKO
Eleyyo aveapTNTOV SEIYUAT®OV VIAPYEL GTATIOTIKA onuovTiky dwpopd (t = 4,608, df =
39,871, p = 0,001) peta&d tov ouddwv, omodTe OmoppinTeTon N UNdeVIK LVIOOeoN Kot
dgxOUaoTE TNV EVAALAKTIKY] LTOBEST OTL 01 PEGOL HPOL TOV COGTMOV ATAVTNCEWV 6T0 TeoT
4 dpépovy pETOEL TV opadwv. Eidikdtepa, to drtopa pe Ttumiky Opaom onueiooav

VYNAOTEPO HEGO Opo (M = 5,53, SD = 0,63) amd 6t ta dTopa pe ontikn avornpio (M =

4,15, SD =1,48).

Mivakag 32

Méaog Opog kai Tutmikr) ArékAion Ouddwv wg¢ mpog 1i¢ 2waTéC ATTavinaeic oto Teart 4
Opada CUPUETEXOVTWYV N Méoog 6pog TutrikA atmékAion
TUTTIK) 6paon 28 5,53 0,63
OTITIK] avaTtrnpia 30 4,16 1,48

AxolovOnoe Eavd €Aleyyog t-test tov pécOV TIUOV Yoo aveEdptnTa delypaTo
(Independent Samples T-test) mpokelpévon va domotmbel avthy ™ Qopd €av LIAPYEL

OTATIOTIKG GNUOVTIKN Opopd TOVv ¥pOvov ota dvo eUAN. Omm¢ mpokVTTEL Amd TOV
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TOPOUETPIKO EAEYYXO OVEEAPTNTOV OELYHATWV OEV VIAPYEL CTATIGTIKA GNLUOVTIKY O10(pOpd
(t=-1,146, df= 56, p = 0,257) peta&d tov @OA®V. E1dikdtepa, o1 AVTpeg e TUTIKN OpOoT
Kol o7tk avamnpia onueiocav yoaunAidtepo péco 6po (M = 4,63, SD = 1,4) and 611 o1

YUVOIKEC UE TUTIKY Opoot kot onttiky avomnpio (M = 5,03, SD = 1,1).

Mivakag 33

Méoo¢ Opoc¢ kai Tutmikny AmékAign ®uAou we¢ mpog 11¢ ZwoTtéC Amavinoeis aro Teart 4

DUAO CUUUETEXOVTWY N Méoog 6pog TuTTiKA oTTOKAIoN
AvTpES 30 4,63 1,49
YUVQIKEG 28 5,03 1,13
Teot 5

YyeSAOTNKE VO LOVTEAD JITOPOYOVTIKNG OvaAvong dtakvpavong [2-way ANOVA
(opado ocvppetexdvtov: TLmKY Opocn, ontikn ovornpia) X (VA0 GULUUETEXOVIOV:
avtpag, yovaika] pe eEaptnuévn petaPAnty Tig cmotég amavinoels 6to Teot 5.

O éheyyog NG OLOOYEVELNG TG OLCTIOPAGS LE TO KpLThplo Tov Levene katénée oe
OTOTIOTIKOC oofpovto anotéheoua, F (3, 54) = 1,812, p = 0,156. Ot kOpieg emdpAGELS TV
aveCdpttov TopayovIov NTav oToTIoTIK®OG aocnuavies. Ocov agopd otnv opdoa
GUUUETEYOVIMV, TO ATOUO HE TLMIKN Opaon onueiwcav vynidtepo péco 6po (M = 3,70,
SE = 0,30) avogopikd pe to dgiktn «Zmwotég Anavinoelg Teot 5» and 011 ta dtoua pe
ontikn avormpia (M = 3,64, SE = 0,29), F (1, 54) = 0,015, p = 0,902 (p>0,05). EmmAéov,
ol VTpEG e TLTIKY OPACT] KO OTTIKY] avamnpio onueiocav younidtepo péco 6po (M =
3,27, SE =0,29) avagpopikd pe 1o deiktn «Zmotég Amavinoelg Teot 5» amd 4Tt o1 yuvoikeg
(M =4,07, SE =0,30), F (1, 54) = 3,585, p = 0,064 (p>0,05).

2TOTIOTIKOG OGUOVT) ATaV 1 dAANAOETOpacn TV aveEdptntov petafintov, F
(1, 54) = 0,901, p = 0,347, n° = 0,016. OneOC PUIVETUL OTOV TIVOKA, Ol GVIPES LE TUTKY
opaon onpeiwcov LVYNAOGTEPO HEGO OPO OTIS GMOGCTEG amaVINoE 6Tto Teot 5 and 6Tl o1

Gvtpeg pe omtikn ovomnpio. Amd v GAAN, ot yvvoikeg pe Tumikn Opoon onueiocov
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younAdtepo péco O0po oty eaptnuévn HeTAPANT] omd OTL Ol YUVOIKEC WE OMTIKN
avomnpioa.

Mivakag 34
AMnloemidpaon Ouaddag - PuAou kai ZwoTtéc Ammavinoeig aro Teor 5

Opada ouppeTEXOVTWY  PUAO GUPPETEXOVTWY Méoog 6pog Tutrikd opaAua
TUTTIKI 6paon AavTpeg 3,50 0,51
YUVQIKEG 3,90 0,32
OTITIKI avaTTnpia AavTpeg 3,04 0,30
YUVAIKES 4,25 0,51
Teot 6

Yyedlaotnke évo, LOVTELO dmapayovTIKNG availvong dtakvpoveng [2-way ANOVA
(opddo. cvppeTEXOVT®V: TUTIKN Opaot, ontiky avamnpio) X (QUA0 GUUUETEYOVI®V:
avtpag, yovaika) pe eEapuévn LetafAnty| Tig cwoTéEG anavinoelg oto Teot 6.

O éheyyog NG OLOOYEVELNG TNG OLCTOPAS LE TO KpLthpto Tov Levene katénée oe
OTATIOTIKOG aonpavto anotérespa, F (3, 54) = 0,321, p = 0,810. O kVpieg EMBPACELS TV
aveEapTNTOV TOPAYOVI®V NTAV OTATICTIK®OG daonuovies. Ocov agopd omnv opdda
GUUUETEYOVTI®V, TA ATOMO LE TUTIKY Opacn onueiwcav vymidtepo péco opo (M = 3,52,
SE = 0,27) avagopikd pe 1o deiktn «Zwotég Amovinoelg Teot 6» amd 0Tl To dTopo e
ontikn avammpio (M = 3,22, SE = 0,27), F (1, 54) = 0,575, p = 0,452 (p>0,05). EmnAéov,
Ol QVTPEG L€ TUTIKT OpOCT Kot OTTIKN ovammpia onueiwcav yopnAdtepo puéco 6po (M =
3,22, SE = 0,27) avogopikd pe to deiktn «Xwotég Anavinoelg Teot 6» amd 0Tl Ol YuVoikeg
(M =3,52,SE =0,27), F (1, 54) = 0,575, p = 0,452 (p>0,05).

2TOTIOTIKOG OoUAVTN NTaV 1 dAAnAoenidpacn Tov aveEdpmtov petapfintov, F
(1, 54) = 3,670, p = 0,061, n2 = 0,064. Onmg paivetal 6TOV TVOKO, Ol AVTPES LE TLTIKN
opoon onueimcav younAotepo PECO OPO GTIG CMOTEG ANOVINGELS 6To Teot 6 and OTL o1
Gvtpeg pe omtikn avommpio. Amd v GAAN, ot yuvaikeg pe tumikny Opacn onueiocav
VYNAOTEPO HEGO Opo otV e€aptnuév UeTOPANTH omd OTL Ol YUVOIKEG HE OMTIKY
avannpia.
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Mivakag 35
AMnloemidpaon Ouddag - PuAou kai ZwoTtéc Ammavinoeig aro Teot 6

Opada ouppeTeXOVTWY  PUAO GUPPETEXOVTWY Méoog 6pog Tutikd o@daAua
TUTTIKI 6paon AavTpeg 3,00 0,47
YUVQIKEG 4,05 0,29
OTITIKI avaTtTnpia AavTpeg 3,45 0,28
YUVAIKES 3,00 0,47
Teot 8

ZyedAoTNKE VO LOVTEAD BITOPOYOVTIKNAG ovdAvong dlakdpavong [2-way ANOVA
(opddor cvppeTEXOVT®V: TUTIKN Opaot, ontiky avamnpio) X (QUA0 GUUUETEYOVI®V:
avtpag, yovaika) pe eEapuévn HetafAnty Tig cwotég anavinoelg oto Teot 8.

O éheyyog NG OLO0YEVELNG TNG JCTOPAS LLE TO KpLThpto Tov Levene katénée oe
OTATIOTIKOG aonuavto anotéreopa, F (3, 54) = 0,627, p = 0,600. O kVpiec EMBPACELS TV
aveEapTNTOV TOPAYOVI®OV NTAV OTATICTIK®OG acnuovies. Ocov agopd omnv opdda
GUUUETEYOVTI®V, TA ATOUO LE TUTIKY Opaocn onueiwcav vynidtepo péco 6po (M = 4,00,
SE = 0,20) avagopikd pe to deiktn «Zwotéc Amoavioel Teot 8» and 0tL ta dropa pe
ontikn avammpio (M = 3,83, SE = 0,20), F (1, 54) = 0,317, p = 0,576 (p>0,05). EmunAéov,
Ol QVTPEG LE TUTIKN OpaCT Kot OTTIKY ovammpia onpeimcav youniotepo péco 6po (M =
3,89, SE = 0,20) avagpopikd e to deiktn «Zwotég Anavtioels Teot 8» amd 6Tt ot yuvaikeg
(M = 3,93, SE =0,20), F (1, 54) = 0,018, p = 0,892 (p>0,05).

2TOTIOTIKMOG OoUAVTN NTav 1 dAAnAoeniopacn Tov aveEdpmrtov petapfintov, F
(1, 54) = 3,400, p = 0,071, n2 = 0,059. Onwg paivetal 6Tov mivaka, Ol AVIPES LE TLTIKY|
oOpoomn onpeiooay VYNAGTEPO PEGO OPO OTIG GMOOTES AmavINcel; oto Teot 8 amd 4Tl ot
Gvtpeg pe omtikn avomnpio. Amd v GAAN, ot yuvaikeg pe tumikny Opacn onueiocav
YOUNAOTEPO HéEGO Opo omnv e€aptnuévn petafint omd OTL Ot yuvaikeg WHE OMTIKY
avannpia.

Mivakag 36
AMnloemidpaan Ouddag - PuAou kai ZwaoTtéc Amavrroeis aTo Teor 8

Opdda ouppeTeXOVTWY dulo Méoog 6pog Tutrikd o@AaAua
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OUMUUETEXOVTWV

TUTTIKI) 6paon AvTpeg 4,25 0,35
YUVQiKEG 3,75 0,22
OTITIK avaTTnpia AvTpEG 3,54 0,21
YUVQiKEG 4,12 0,35
Teot 9

Epopudotnre €heyyog t-test tov péowv THOV Yo oveEdptnra  dstypota
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIAPYEL OTOTIGTIKA
ONUAVTIKY S10pOopd TOL XPOVOL OTIS dVO Opddes. Ommg TPOKHTTEL A0 TOV TOPAUETPIKO
Eleyyo aveElpTTOV SEIYUATOV eV VITAPYEL OTATIOTIKA onuavTiky dtapopd (t = 1,934, df
= 51,753, p = 0,059) peto&d tov opddwv. Edwotepa, To dtopo pe tumikny Opoon
onueimoay vyniotepo péco 6po (M = 4,00, SD = 0,90) and 6Tt Ta GTOHO HE OMTIKY

avormpioa (M = 3,43, SD =1,30).

Mivakag 37

Méoog Opog kai Tutmikr) AmékAion twv Ouadwv we mpog 1ic Swatéc Ammavrrioeis aro Teor 9
Oudada gUPUETEXOVTWY N Méoog 6pog TuttiKA atrokAion
TUTTIKI 6pacon 28 4,00 0,90
OTITIK avaTrnpia 30 3,43 1,30

AxohlovOnoe Eava éleyyoc t-test twv pécV TILOV Yo oveEdptnrta Ostypota
(Independent Samples T-test) mpokeipévov vo damotwbel avty ™ Qopd €dv vIapyEL
OTOTIOTIKG ONUOVTIKY O1Popd ToL Ypdvov ota 000 eLAM. Onwg mpokhmtel amd TOV
TOPOUETPIKO EAEYYO AVEEAPTNTOV SEYUAT®V OEV VILAPYEL CTUTICTIKA GNUOVTIKY OopopdL
(t=10,179, df = 56, p = 0,859) petald tov eOA®V. E1dkdtepa, ot Avipeg [e TUmIKN Opaon
Kot onTikn avamnpio onueiocav vyniotepo péco 6po (M = 3,73, SD = 1,2) and 611 o1

YOVOIKEG e TUTIKY OpooT kot orttiky avommpio (M = 3,67, SD = 1,0).

Mivakag 38

Méaog Opog kai Turmik) ArokAign rou @uAou wg mpog 11§ Zwatés Ammavrnaeig aro Tear 9
QPUAO CUPUETEXOVTWYV N Méoog 6pog TuTTIKA atrokKAIon
AvTPES 30 3,73 1,22
YUVQIKES 28 3,67 1,09

Teot 10
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Epappootmke €leyyog t-test tov péowv TGOV Yoo aveEdptnta  delypaTo
(Independent Samples T-test) mpokeévov vo damiotwbel €bv VIhpyel oTOTIOTIKG
ONUOVTIKN 010(popd TOL ¥pdVvov oTIG 000 opdodes. Onwg TPOKOMTEL ATO TOV TUPAUETPIKO
Eleyyo aveEApnTmv SeryudTev VIAPYEL OTOTIOTIKG onuaviiky dapopa (t = 2,153, df =
56, p = 0,036) peta& TV opddwv, omdte amoppimTeTal 1 UNOEVIKY] LEOOeo Ko
dexOUAoTE TNV EVAALAKTIKY] VTOOEST OTL 01 LECOL HPOL TOV COGTMV ATAVTINCEWV 6TO TeoT
10 dpépovy peta&d v opddwv. Ewdikdtepo, To dTtopa e TLmK) Opoot onueiwcoy

vynAotepo péso 6po (M = 4,75, SD = 1,00) and 611 ta dtopa pe ontikn avamnpio (M =

4,10, SD = 1,26).

Mivakag 39

Méoo¢ Opoc¢ kai Tutmiki ArokAion twv Ouddwy we mpog 1is 2wotés Ammavrioeis oro Teor 10
Oudda cuPUETEXOVTWY N Méoog 6pog TuTTIKA atTOKAION
TUTTIKI 6pacon 28 4,75 1,00
OTITIK avaTtrnpia 30 4,10 1,26

AxolovOnoe Eavd €Aeyyog t-test tov pécwv TIUOV Yoo aveEdptnTa delypaTo
(Independent Samples T-test) mpokeiévon va. domotmbel avthy ™ Qopd €av LILAPYEL
GTATIOTIKA GNUOVTIKY O1popd Tov ¥poOvov ota dvo eLAN. Omw¢ mpokVTTEL Amd TOV
TOPOUETPIKO EAEYXO OVEEAPTNTOV OELYHATOV OEV VIAPYEL CTATIGTIKG GNUOVTIKY O10(pOpd
(t=-0,532, df = 56, p = 0,597) peto&d tov pOA®VY. E1dikdtepa, ot AvIpeg pe TUTIKT OpOoT
Kot omTikn avamnpio onueiocav vyniotepo péco 6po (M = 4,33, SD = 1,0) and 611 ot

YOVOIKEC UE TUTIKY Opoiom kot orttiky avamnpio (M = 4,50, SD =1,2).

Mivakag 40

Méaog Opo¢ kai Tutmikr) ArékAion Tou @UAou w¢ mpo¢ 1ic Swatég Ammravrnoeis aro Teor 9
PUAO CUUPETEXOVTWY N Méoog 6pog TutrikA atmékAion
AvTpEg 30 4,33 1,09
YUVQIKES 28 4,50 1,29

Teot 11
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ZyedAoTNKE VO LOVTEAOD SITOPOYOVTIKNG ovaAvong dlakdpavong [2-way ANOVA
(opada ocvppeteydvtowv: TLTKY Opoocn, omtikn ovornpia) X (VA0 GULUUETEYOVIMV:
avtpog, yovaika)] pe eEaptnuévn HeTafAnt Tig cmotég anavtioelg oto Teot 11.

O éLeyyog TG OUOI0YEVELOG TG OLOCTOPAG e TO KprThpto Tov Levene koatéAnée oe
OTOTIOTIKOC oonpovto anotéheoua, F (3, 54) = 0,505, p = 0,681. Ot kOpieg eMOPAGELS TMV
ave€dpTNTOV TOPAyOVI®OV NTOV OTOTIOTIK®OG aonuavies. Ocov agopd otnv opdoa
GUUUETEYOVIMVY, TO ATOUO LE TLMIKN Opaon onueiocav vymAdtepo péco 6po (M = 4,11,
SE = 0,23) avagopikd pe to deiktn «Zmotéc Anavinoelg Teot 11» and 61t o dtopa pe
ontikn avommpia (M = 3,67, SE = 0,23), F (1, 54) = 1,746, p = 0,192 (p>0,05). EmimAéov,
ol dvtpeg pe TUTIKY OpaoT) Kot ONTiKY avomrnpio onpeiocay vynAdtepo péco 6po (M =
4,10, SE = 0,23) avogopikd pe to dgiktn «Xwotég Amavtioelg Teot 11» and o611 ot
yovaikeg (M = 3,67, SE =0,23), F (1, 54) = 1,675, p = 0,201 (p>0,05).

2TOTIOTIKMOG OCUAVTN NTaV 1 dAANAOETiOpacn TV aveEdptntov petafintav, F
(1, 54) = 1,487, p = 0,228, n° = 0,027. Onwg QuiveTal 6Tov TVOKe, Ol GVIPES LE TV
opoon onueiocay VYNAOTEPO PEGO OPO OTIC GMOTEG amavinoels oto Teot 11 and 61t o1
Gvtpeg pe omtikn avamnpio. Opoiwe, ot yuvaikeg e TumiKn 0pacT onueiwoay VYNAOGTEPO
péco 6po oty Eaptnuévn petafint amd OTL 01 YOVOIKEG LE OTTIKN ovamnpicL.

Mivakag 41
AAMnAoemidpacn Ouddag - PuAou kai Zwarég Ammavrioeis aro Teor 11

Opada oupueTeEXOVTWY  PUAO GUUPETEXOVTWY Méoog 6pog Tutikd o@aAua
TUTTIK) 6pacon Aavtpeg 4,12 0,40
YUVAIKES 4,10 0,25
OTITIKI] avaTinpia AvTpEg 4,09 0,24
yuvaikeg 3,25 0,40
Teot 12

YyeAAOTNKE EVO LOVTEAD JTOPOYOVTIKNG ovaAvonG dtakdpaveong [2-way ANOVA
(opddo. CLUUUETEYOVT®V: TUTIKN Opaoct), onTiky avarnpio) X (VA0 CUUUETEYOVI®V:
avtpog, yovaika)] pe eEaptnuévn HETOPANTY TIg GMGTEG amavtioelg oto Teot 12.
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O éLeyyog TG OUOI0YEVELOG TNG OLOOTOPAS e TO KprThpto Tov Levene kotéAnée oe
OTOTIOTIKOC oonpovto arnotéieoua, F (3, 54) = 0,713, p = 0,549. Ot kOpieg eMOPAGELS TMV
ave€ApTNTOV TOPpayOVI®OV NTOV OTOTIOTIK®OG aonuavies. Ocov agopd otnv oupdoa
GUUUETEYOVIMV, TO ATOUO LE TLMIKN Opacn onueiocav vymAidtepo péco dpo (M = 4,38,
SE = 0,22) avogopikd pe to deiktn «Zmwotég Amavinoelg Teot 12» amd 0Tt T dropo pe
ontikn avommpia (M = 3,77, SE = 0,21), F (1, 54) = 3,882, p = 0,054 (p>0,05). EmmAéov,
ol GVTPEG LLE TLTIKN OPACT] KO OTTIKY avamnpio. onueiwcay younAotepo péco 6po (M =
3,83, SE = 0,21) avogopikd pe to degiktn «Xwotég Amavtioelg Teot 12» and OtL ot
yovaikeg (M = 4,32, SE =0,22), F (1, 54) = 2,464, p = 0,122 (p>0,05).

2TOTIOTIKMOG o UAVTN NTaV 1 dAANAoenidopacn Tov aveEdpmtov petapfintov, F
(1, 54) = 0,013, p = 0911, n2 = 0,000. Onwg @aivetal otov mivako, ot GVTPes e TUTIKY|
opoon onueiocav VYNAOTEPO PEGO OPO OTIC GMGTEG AmOvVINoElS 6to Teot 12 and 6Tt o1
Gvtpeg pe omtikn avamnpio. Opoiwg, ot yuvaikeg e Tumikn 6pacn onueimcay vYNnAdTEPO
péco 6po oty EapTUEVI HeTABANT amd OTL O1 YOVOIKEG e OTTIKY| ovammpict.

Mivakag 42
AAMnAoemidpacn Ouddag - PuAou kai Zwarég Ammavrioeis aro Teor 12

Opada oupueTeEXOVTWY  PUAO GUUPETEXOVTWY Méoog 6pog Tutrikd o@aAua
TUTTIK) 6paon Aavtpeg 4,12 0,37
Yyuvaikeg 4,65 0,23
OTITIKI] avaTrnpia AvTpeg 3,54 0,22
yuvaikeg 4,00 0,37
Tpipn

YyeAAOTNKE EVO LOVTEAD JTOPOYOVTIKNG ovaAvonG dlakdpaveong [2-way ANOVA
(opddo. CLUUETEYOVT®V: TUTIKN OpaocT), onTiky avarnpio) X (VA0 CUUUETEYOVTI®V:
avtpog, yovaika)] pe eEaptnuévn HETOPANTH TIG GOGTEG amavtioelg otny TpiPin.

O éheyyog NG OLOOYEVELNG TNG OLCTIOPAS LLE TO KpLThpto Tov Levene katénée og
OTOTIOTIKOG oonpovto anotéheoua, F (3, 54) = 0,689, p = 0,563. Ot kOpieg eMOPAGELS TV
aveEapTNTOV TOPAYOVI®V NTAV OTATICTIK®OG aonuovies. Ocov agopd otnv opdda
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GUUUETEYOVIMV, TO ATOUO LE TLMIKN Opaon onueiocav vymAidtepo péco 6po (M = 4,52,
SE = 0,27) avagopikd pe t0o Ogiktn «Zmotég Amaviinoelg Tpin» amd o1l to droua e
ontikn avommpia (M = 4,43, SE = 0,26), F (1, 54) = 0,053, p = 0,819 (p>0,05). EmmAéov,
ol QVTpPEC Ue TLTIKN OpaoT Kol OTTIKY avarmpio onueimoay vynilotepo péco 6po (M =
4,87, SE = 0,26) avoapopikd pe 1o deiktn «Zwotég Amavtnoelg Tpir» amd 6Tt o1 yuvaikeg
(M =4,08, SE =0,27), F (1, 54) = 4,305, p = 0,043 (p>0,05).

2TOTIOTIKOG OGHUOVTN ATOV 1 dAANAOETIOpacn TV aveEdptntov petafintov, F
(1, 54) = 3,047, p = 0,087, n2 = 0,053. Onwg @aivetal otov mivako, ot GvTpes e TUTIKY|
opoaon onpeiooay vyYMAdTEPO LEGO OPO OTIG GMOOTES amavincelg otnv TpiPn and 6t ot
Gvtpeg pe omtikn avommpio. Amd v GAAN, ot yuvaikeg pe tuomikny Opaomn onpeimcav
YOUNAOTEPO péEGO Opo otnv e€aptnuévn peTafAnTy amd OTL Ol yuvaikeg He OMTIKN
avomnpio.

Mivakag 43
AAMnAoemidpaon Ouddag - PuAou kai Zwatés Ammavrrioeis atnv TpiBh

Opada oupueTeEXOVTWY  PUAO GUUPETEXOVTWY Méoog 6pog Tutikd o@aAua
TUTTIKI) 6paon Aavtpeg 5,25 0,45
Yyuvaikeg 3,80 0,28
OTITIKI] avaTrnpia AavTpeg 4,50 0,27
yuvaikeg 4,37 0,45
XxAnpotnta

Yyedlaotnke £vo, LOVTELO dmapayovTIKNG availvong dlakvpoveng [2-way ANOVA
(opddo. CLUUETEYOVT®V: TUTIKN Opaoct), onTiky avarnpio) X (QUA0 CUUUETEYOVI®V:
avtpog, yovaika)] pe eEoptnréVn LETAPANTY TIG COGTEG OMAVTIGELG TNV ZKANPOTNTO.

O €heyyog NG OLOOYEVELNG TNG JLCTOPAS LLE TO KpLtpto Tov Levene katénée og
OTOTIOTIKOG oonpovto anotéheoua, F (3, 54) = 2,069, p = 0,115. Ot kOpieg emdpacelg TV
aveEapTNTOV TOPAYOVI®OV NTAV OTATICTIK®OG daonuovies. Ocov agopd otnv opdda
GUUUETEYOVI®V, T ATOMO LE TUTIKY Opacn onueiwcav vymidtepo péco 6po (M = 3,45,
SE = 0,25) avapopikd pe 10 Seiktn «Z0oTtéc ATOVINGES KANPOTNTO» OO OTL TO. (TOW
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ue omrtikn avamnpioco (M = 3,06, SE = 0,24), F (1, 54) = 1,159, p = 0,286 (p>0,05).
EmmAéov, ot avtpeg pe Tumik) 0poacmn Kot OnTikn avamnpio onueimoay vynAdtepo UEco
6po (M = 3,44, SE = 0,24) avo@opikd pe 10 deiktn «ZmoTéC ATOVINGELS ZKANPOTNTON
and 6t ot yovaikeg (M 3,07, SE = 0,25), F (1, 54) = 1,078, p = 0,304 (p>0,05).

2TOTIOTIKOG OGHUOVTN ATOV 1 dAANAOETIOpacn TV aveEdptntov petafintov, F
(1, 54) = 0,427, p = 0,516, n2 = 0,008. Onwg paivetal GTOV TIvoKe, Ol AVTPES LLE TUTTIKY
Opaon onueimoay VYNAOTEPO HEGO OPO OTIG CMOTEC AMOVTIGELS OTIV ZKANPOTNTO Omd OTL
ol Gvipec pe omrtikn avammpio. Opoimg, ot yvvoikeg pe TUMIKY OpACT CNUEI®GOV
VYNAOTEPO HEGO Opo otV eEaptnuévn HEToPANT] amd OTL Ol YUVOIKEG LE OMTIKN
avomnpio.

Mivakag 44
AAMnAoemidpaon Ouddag - PuAou kal Zwatéc Amavrioeis atnv 2kAnpotnTa

Opada ouppeTeEXOVTWY  PUAO GUUPETEXOVTWY Méoog 6pog Tutrikd o@aAua
TUTTIKI 6pacon AavTpeg 3,75 0,42
YUVQiKEG 3,15 0,27
OTITIKI] avaTrnpia AvTpeg 3,13 0,25
yuvaikeg 3,00 0,42
Yrepoymon

Yyedlaotnke £vo, LOVTELO dmapayovTIKNG avalvong dtakvpoveng [2-way ANOVA
(opddo. CLUUETEYOVT®V: TUTIKN Opaoct), onTiky avoamnpio) X (VA0 GUUUETEYOVI®V:
avtpag, yovaika)] pe eEaptnuévn HETOPANT TIG COOTEC OmOVTHOELS 6TV YIephymon.

O éleyyog TG opotoyévelag g daomopds e To kpitpto Tov Levene katéinée oe
OTOTIOTIKOG oonpovto anotéheoua, F (3, 54) = 0,786, p = 0,507. Ot kOpieg eMOPAGELS TV
aveEapTNTOV TOPAYOVI®OV NTAV OTATICTIK®OG aonuovies. Ocov agopd omnv opdda
GUUUETEYOVTI®V, TO ATOUN LE TUTIKTY Opaon onpeiooay yapuniotepo péco opo (M = 3,77,
SE = 0,27) avoaeopikd pe 10 deiktn «Z0otég ATavtneelg YTEPOY®ON» 0o OTL ToL GTOLLOL
pe omtiky avamnpio (M = 4,04, SE = 0,27), F (1, 54) = 0,475, p = 0,494 (p>0,05).
EmumAéov, o1 dvtpec pe Tumikn dpaocn Kot OnTiKY avommpio onueiocoy younAotepo HéGo
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o6po (M = 3,79, SE = 0,27) ova@opikd pe 10 deiktn «XwoTtéc ATaviNoelS YIepuYmon
and 6t o1 yovaikeg (M = 4,02, SE = 0,27), F (1, 54) = 0,342, p = 0,561(p>0,05).

2TOTIOTIKOG OGHUOVTN ATOV 1 dAANAOETOpacn TV aveEdptntov petafintov, F
(1, 54) = 2,999, p = 0,089, n2 = 0,053. Onwg paivetal 6TOV TivoKo, Ol AVTPES LLE TUTIKY
opaon onueimcay VYNAOGTEPO HEGO OPO GTIC COGTEG OMAVINGELS 6TV Y TEPVHY MO amd OTL
0l QVTPEC UE OMTIKN ovomnpio. ATd TV GAAN, Ol YOVOUKEG HE TLTIKY Opaon onueimcay
YounAdtepo péco O0po oty eaptnuévn HETAPANTR omd OTL Ol YUVOIKEC LE OMTIKN
avomnpio.

Mivakag 45
AMnAoemridpaan Ouddac - PUAou kai ZwoTéC Amavinaeic atnv Ymepuywan

Opada ouppeTeXOVTWY  PUAO GUUPETEXOVTWY Méoog 6pog Tutikd o@daAua

TUTTIKI 6pacon AavTpeg 4,00 0,47
YUVQiKEG 3,55 0,29

OTITIKI] avaTrnpia AvTpEg 3,59 0,28
yuvaikeg 4,50 0,47

6.4 AAMnLoemidpaon opaoog Kot @UAOV avaQOpPIKd NE TO YPOVO
Teot 1

Yyedldotnke Eva LOVTEAD JMaPAYOVTIKNG avdAvong dwukdpaveong [2-way ANOVA
(opada ocvppetexdvtov: TLmKY Opoocn, ontikn avornpio) X (VA0 GULUUETEXOVIOV:
avtpag, yovaika)| pe eEoptnuévn HETOPANTY TO XPOVO TOL YPEECTNKE O CLUUETEXDV Y10
va amavtioel 6to Teot 1.

O éLeyyog TG OUOI0YEVELOG TNG OlOOTOPAG e TO KprThpto Tov Levene koatéinée oe
OTOTIOTIKOC oonpovto anotéheoua, F (3, 54) = 0,411, p = 0,746. Ot kOpieg eMOPAGELS TV
ave€dptTov TopayovIOV NTaV oTOTIOTIK®OG aonuavies. Ocov agopd otnv opdoa
GUUUETEYOVIMV, TO, ATOLO LE TUTIKY OpaoT onueimoay younAdtepo péco 6po (M = 218,
SE = 7,61) avagopiké pe to deiktn «Xpovoc Teot 1» amnd OtL To dTopo pe OMTIKN
avormpia (M = 220, SE = 7,51), F (1, 54) = 0,039, p = 0,843 (p>0,05). EmutAéov, ot dvtpeg

LE TUTIKY OPOOT KOl OTTIKY avomnpia onpeimooy vyniotepo péso 6po (M = 224, SE =
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7,51) avagopika pe to deiktn «Xpdvog Teot 1» and 6t yuvaikeg (M =214, SE =7,61), F
(1,54) =0,917 p = 0,342 (p>0,05).

2TOTIOTIKOG OGHUOVTN ATOV 1 dAANAOETOpacn TV aveEdptntov petafintov, F
(1, 54) = 0,239, p = 0,627, n2 = 0,004. Onw¢ @aiveton otov mivaka, ol AVIPEG UE TUTIKN
opaon onueimoay VYNAOTEPO HEGO OPO GTO ¥POHVO TTOL YPEECTNKAY YO VO OTTOVTI|GOVY
oto Teot 1 amd OTL 01 vipeg e OmTIKY avamnpic. AmO TNV AAAN, Ol YOVOIKEG UE TUTIKN
Opaon onpelmoay YouUNAOTEPO HEGO Opo otV eEapTNUEVT LETAPANTH OO OTL O1 YUVOIKEC

LE OTTTIKY avamnpia.

Mivakag 46
AMnioemidpaon Ouadag - PuAou kai Xpovog (o€ deutepdAerra) ato Teor 1

Opdda cupueTEXOVTWV QPUAO OUPUETEXOVTWYV Méoog 6pog Tutikd o@aAua
TUTTIKI} 6paon AvTpEG 226,37 12,87
YUVQiKeG 210,90 8,14
OTITIK avaTtrnpia AvTpES 223,27 7,76
YUVQiKeG 218,25 12,87
Teot 2

Epoapudotmre €heyyog t-test tov péoov Tipdv Yo oveEdptmra  dstypota
(Independent Samples T-test) mpokeévov va domotmbel €dv VIAPYEL GTATIOTIKG
ONUAVTIKY O1apOpd TOV YPOVOV GTIG dV0 opddes. Onmg mpokONTEL OO TOV TAPAUETPIKO
éheyxo avelapttov derypdtov (Independent Samples T-test) dev vmdpyel GTOTIGTIKA
onuavtiky dapopd (t = -1,323, df= 56, p = 0,191) peto&d tov opddwv. EWdwotepa, ta
dropa pe TumiKY Opacn onpeimoay youniotepo péso 6po (M =210, SD = 29,5) and 611 ta

dropo pe ontikn avammpio (M = 224, SD = 47,0).

Mivakag 47

Méoog Opoc¢ kai Tutrikr) ATTokAion Twv Ouadwyv we mpog¢ 1o Xpovo (oe deutepdAerrra) aro Teort 2
Oudda oUPUETEXOVTWY N Méoog 6pog TuTTIKA atrokAion
TUTTIKA 6pacn 28 210,78 29,53

OTITIKA avaTtnpia 30 224,53 47,00
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AxolovOnoe Eavd Eheyyog t-test tov péowv TiudV Yoo aveEdptnta delypoTa
(Independent Samples T-test) mpokeipévov va domotmbel avthy ™ Qopd €av LILAPYEL
OTATIOTIKA GNUOVTIKN Olpopd Tov ¥povov oto dvo gUAo. Onwg mpoxvmtel amd TOV
TOPOUETPIKO EAEYYXO OVEEAPTNTOV OEYUATOV OEV VILAPYEL CTATIGTIKA GNUAVTIKY] O10(pOpa
(t =0,073, df= 56, p = 0,942) peta&d tov EOA®V. Edikdtepa, ot Avipec ue Tumikn opoon
Kot OTTIKY avommpio onueimoov vyniotepo péco 6po (M = 218, SD = 38,9) amd 611 o1

YUVOIKEG LE TUTKY OpooT Kot otk ovamnpio (M =217, SD = 41,4),

Mivakag 48
Méoog Opocg kai Tutrikiy ArékAign tou @UAou wg mpog¢ 10 Xpdvo (o€ deutepdAeriTa) aTo Teart 2
QPUAO OUPUETEXOVTWYV N Méoog 6pog TuTtikr) amoKAIon
AvTPEG 30 218,26 38,94
YUVQIKES 28 217,50 41,43

Teot 4

Epopudotmre €heyyog t-test tov péoov Tipdv Yy oveEdptmra  dstypota
(Independent Samples T-test) mpokewévov va domotmbel €dv VIAPYEL GTATIOTIKG
ONUAVTIKY O1apOopd TOL XPOVOL GTIS dVO opdoes. Ommg mpoKOTTEL OO TOV TOPAUETPIKO
éheyxo avefapmrov deryudtov (Independent Samples T-test) vmdpyst otoTIoTIKA
onuavtiky dwpopd (t = -2,483, df= 51,369, p = 0,016) peta&d tov opddwv, omdte
amoppiTeTOl 1M UNOEVIKY LVILOOeoN Kol deYOUACTE TNV EVOAAAKTIKY LTOBeoN OTL O péEGOL
Opol TOV XPOVOV (G€ OELTEPOAETTA) OV YPEIUCTNKE O GUUUETEXWOV GTO TEGT 4 SPEPOVY
petald tov 600 opddwv. Ewdwdtepa, ta dtopa pe tomikn 6pacr onpeiocav youniotepo

péco 6po (M = 200, SD = 28,5) and 6t ta dropa pe ontikn avamnpio (M = 223, SD =

41,8).
Mivakag 49

Méoog Opoc¢ kai Tutrikr) ATTokAion Twv Ouadwv w¢ mpog¢ 10 Xpovo (oc deutepdAerrra) aro Teort 4
Opada CUPPETEXOVTWY N Méoog 6pog Tutikr) amokAion
TUTTIKA 6pacn 28 200,71 28,51

OTITIKA avaTtnpia 30 223,93 41,85
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AxolovOnoe Eavd Eheyyog t-test tov péowv TiudV Yoo aveEdptnta delypoTa
(Independent Samples T-test) mpokeipévov va domotmbel avthy ™ Qopd €av LILAPYEL
OTATIOTIKA GNUOVTIKN Olpopd Tov ¥povov oto dvo gUAo. Onwg mpoxvmtel amd TOV
TOPOUETPIKO EAEYYO OVEEAPTNTOV OEYUATOV OEV VILAPYEL CTATIOTIKA GNLLOVTIKY O10(pOpPd.
(t=0,810, df=56, p = 0,421) peta&d tov EOA®V. Edikdtepa, ot Avipec ue TumiKn Opoon
Kot OTTIKY avommpio onueimoov vyniodtepo péco 6po (M = 216, SD = 34,9) and 611 o1

YUVOIKEG LE TLTIKY OpooT Kot otk ovamnpio (M =208, SD = 40,4).

Mivakag 50

Méoog Opoc¢ kai Tutrikiy ArokAian tou @UAou wg mpo¢ 10 Xpovo (oe deutepoAerrra) aro Teort 4
QPUAO CUPPETEXOVTWYV N Méoog 6pog TuTmikr amokAion
AvTpES 30 216,60 34,94
YUVQIKEG 28 208,57 40,46

Teot 5

Epopudotnre €heyyog t-test tov péoov Tudv Yoo aveEdptmra  detypota
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIhPYEL OTOTIGTIKG
ONUOVTIKT 010(popd TOL ¥pdvov 6T 000 opdodes. Onwg TPOKHNTEL AMO TOV TOPAUETPIKO
Eleyyo aveEdpTnTeV dElyHaToV dev LITAPYEL OTATIOTIKE onpavtiky dtapopd (t = -1,469,
df= 47,357, p = 0,149) peta&d tov opddwv. Edikdtepa, ta dropo pe TLmIKY Opacn
onueimoay youniotepo péco 6po (M = 218, SD = 27,7) and 6tL T0. ATOUO [E OMTIKY

avormpio (M =233, SD = 47,6).

Mivakag 51

Méaog Opo¢ kai Tutmikr) AmékAion twv Ouddwv wg mpog¢ 10 Xpovo (o€ deutepdAerrra) ato Teat 5
Opada CUPUETEXOVTWYV N Méoog 6pog TutrikA atmékAion
TUTTIK) 6paon 28 218,25 27,79

OTITIK] avaTtrnpia 30 233,13 47,46

AxorovOnoe Eava €leyyog t-test twv péowv Tipdv Yoo aveEdptnto delypota
(Independent Samples T-test) mpokeévon va dwmotmbel avty ™ Qopd €AV LTAPYEL

OTOTIOTIKG ONUOVTIKY O1popd ToL Ypdvov ota oVo eVAd. Omwg mpokvmTEl amd TOV
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TOPOAUETPIKO EAEYYO OVEEAPTNTOV OEIYUATOV OEV VILAPYEL CTATICTIKA CNUOVTIKY] O10(pOpd
(t = 1,668, df = 54,296 p = 0,101) peta&d twv eOAoV. Eidkdtepa, ot QvTpeg pe TUMIKN
Opaon Ko onTikn avarnpio onueimcov vynAdtepo uéco 6po (M = 234, SD = 43,3) and

OTL o1 Yuvaikeg pe Tomikn Opaon ko ontikn avarnpic (M =217, SD = 33,7).

Mivakag 52

Méoo¢ Opoc¢ kai Tutrikiy ArokAian Tou @UuAou wg¢ mpog¢ 10 Xpovo (o€ deutepoAeriTa) aTo TeoT 5
PUAO CUUUETEXOVTWY N Méoog 6pog TUTTIKA) aTTOKAIoN
AVTPEG 30 234,13 43,35
YUVQiKEG 28 217,17 33,74

Teot 6

Yyedaotnke Eva LOVTEAD JMaPAyOVTIKNG avdAvong dtakdpavong [2-way ANOVA
(opada ocvppetexdvtov: TLmKY Opooct, ontikn avornpio) X (VA0 GULUUETEXOVIOV:
avtpag, yovaika)] pe eoptnuévn HeTafAnti To YpdVo TOL YPEIUCTNKE O GUUUETEX®MV Y10
va anavtioel 6to Teot 6.

O éLeyyog TG OUOI0YEVELOG TNG OlCTOPAS e TO Kptthplo tov Levene kotéinée oe
OTOTIOTIKOC oonpovto anotéheoua, F (3, 54) = 0,471, p = 0,704. Ot kOpieg emMSPAGELS TV
aveCdpttov TopayovIov NTav oTaTIoTIK®G aocnuavies. Ocov agopd otnv opdoa
GUUUETEYOVI®V, TO ATOUO LLE TUTTIKN OpaoT) onueiosay vynAidtepo péco 6po (M =232, SE
= 9,27) avapopikd pe to deiktn «Xpovoc Teot 6» amd OTL TaL ATONN UE OTMTIKY avamTnpio.
(M =220, SE =9,15), F (1, 54) = 0,817, p = 0,370 (p>0,05). EmutAéov, o1 Gvipeg pe TumKN
Opaon Kol OmTIKN avamnpio onueiocay vyniotepo péco 6po (M = 232, SE = 9,15)
avoeopikd pe to deiktn «Xpovog Teot 6» amd ot yuvaikeg (M = 220, SE = 9,27), F (1,
54) = 0,810 p = 0,372 (p>0,05).

2TOTIOTIKOG OGUOVTN HTOV 1 0AANAOETIOpacT TV aveEdpTNTOV petafintov, F
(1, 54) = 0,759, p = 0,388, n° = 0,014. OneC PUIVETOL OTOV TIVOKE, Ol GVIPES LE TVTKY
opaon onueimoay VYNAOTEPO HEGO OPO GTO ¥POVO TTOL YPEWLCTNKAY YO VO OTTOVTI|GOVY

oto Teot 6 amd OTL 01 Avtpeg pe omtikn avornpio. Opoimg, ot yovaikeg pe Tomikn dpoon
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onueimcay vYNAOTEPO HEGO Opo otV €EAPTNUEVT] HETAPANT amd OTL Ol YuVOiKeS e

OTLTIKN avomnpio.

Mivakag 53
AMnioemidpaan Ouddag - PuAou kai Xpovog (oe deutepdAiemra) oto Teot 6

Oudda cupuetexOviwy  PUAO CUUPETEXOVTWV Méoog 6pog Tutmké opdAua
TUTTIKA 6pacn Aavtpeg 244,12 15,67
YUVAIKES 221,05 9,91
OTITIKI] avaTtrnpia Aavtpeg 221,00 9,45
YUVQIKEG 220,62 15,67
Teot 8

Zyxeddotnke va LOVTELD dmapayoVTIKNG avdAvong dwukdpovong [2-way ANOVA
(opddo. cvppeteydvToV: TUTIKN Opact, ontiky] avoamnpio) X (QOAO GUUUETEYOVI®V:
dvtpag, yovaika)] pe eEaptnuévn petafAntn to ypdvo mov YPECTNKE O GUUUETEX®OV Y10
va, anovinoel 6to Teot 8.

O éheyyog NG OLO0YEVELNG TNG OLCTIOPAS LE TO KpLthpto Tov Levene katénée oe
OTATIOTIKMG acnpavto anotédeoua, F (3, 54) = 2,236, p = 0,094. Ot kOpieg emdpAoels TV
aveEapTNTOV TOPAYOVI®V NTAV OTATICTIK®OG aonuovies. Ocov agopd otnv opdda
GUUUETEYOVTI®V, T ATOUO e TUTIKY Opaot onpeiowcav younidtepo péco 6po (M = 209,
SE = 8,93) avagopikd pe 1o deiktn «Xpovog Teot 8» amd 0Tl TaL GTOUHO HE OMTIKY
avamnpic (M =219, SE = 8,81), F (1, 54) = 0,677, p = 0,414 (p>0,05). EmumAéov, ot dvtpeg
LE TUTIKN OPOICT] KOl OTTIKY avamnpio onpeiocay vyniotepo péco 6po (M = 219, SE =
8,81) avapopikd e to deiktn «Xpdvog Teot 8» and 6t yuvaikeg (M =210, SE = 8,93), F
(1, 54) = 0,494 p = 0,485 (p>0,05).

2TOTIOTIKMOG OoUAVTN NTaV 1 dAAnAoenidpacn Tov aveEdpmtov petapintov, F
(1, 54) = 0,041, p = 0,841, n2 = 0,001. Onwg eaiveton 6TOV VKA, O AVIPEG LE TLTIKN
opoaon onueiwcav Younidtepo PEGO OPO GTO YPOVO OV YPEWAGTNKAV Y10l VO ATOVTIIGOLV

o610 Teot 8 amd Ot o1 dvipeg pe omtikn avarnpia. Opoimg, ot yuvaikeg e Tumikn Opoon
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onueimcay YopnAOTEPO HEGO Opo otV e€aptnuévn HeTafANT amd OTL Ol yuvaikes UE

OTLTIKN avomnpio.

Mivakag 54

AMnloemidpaan Ouddag - PuAou kai Xpoévog (o€ deutepdAerita) ato Teart 8

Oudda cupuetexOviwy  PUAO CUPPETEXOVTWY Méoog 6pog Tutrké oQAAua

TUTTIKA 6pacn avtpag 215,25 15,09
yuvaika 203,90 9,54

OTITIKI] avaTtrnpia avtpag 223,04 9,10
yuvaika 216,75 15,09

Teot 9

Epappootmre éleyyog t-test tov péowv tpov yo  avedptnta  delypota
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIhPYEL OTOTIGTIKG
ONUAVTIKY S10pOopd TOL XPOVOL GTIG dV0 OUddEG. OTmg TPOKOTTEL OO TOV TAPUUETPIKO
Eheyyo avelaptntov derypdtov (Independent Samples T-test) dev vrapyel oTOTIOTIKA
onuovtikn doeopd (t =-1,893, df= 48,043, p = 0,064) peto&d tov opddwv. Edikotepa, ta
dropa pe TVMIKY Opacn onpeimoay youniotepo péco 6po (M =213, SD =31,2) and 611 ta

dropo pe ontikn avannpio (M = 234, SD = 52,0).

Mivakag 55

Méoog Opoc¢ kai Tutrikr) AmokAion Twv Ouddwyv w¢ mpo¢ 10 Xpovo (o€ deutepdAerrra) aro Teot 9
Oudda cupueTeXOVTWY N Méoog 6pog TuTtikr amékAion
TUTTIK} 6pacn 28 213,14 31,28

OTITIK avaTtrnpia 30 234,33 52,07

AxohlovOnoe Eava éleyyoc t-test tov péowv TwOV Yo oveEdptnrta detypota
(Independent Samples T-test) mpokeévon va dwmotmbel avty ™ Qopd €AV LTAPYEL
OTOTIOTIKG ONUOVTIKY Opopd ToL ypdvov ota 0o eVAd. Omwg mpokvmTEL ANd TOV
TAPOUETPIKO EXEYYXO OVEEAPTNTOV SEIYUATOV OEV VILAPYEL CTOTICTIKA GNLLOVTIKT dlopopd
(t=1,588, df =56, p =0,118) peto&d tov pvAV. Edwdtepa, ot avipeg pe Tumikn dpacn
KoL OTTTIKY avormpio onpeimcoy vyniotepo péco 6po (M = 232, SD = 48,4) amd 611 o1

YOVOIKEG e TUTIKT OpOoT| Kot Otk ovarnpio (M =214, SD = 37,9).
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Mivokag 56
Méoo¢ Opoc¢ kai Tummikiy AmékAign Tou @UuAou wg mpog 10 Xpovo (o€ deutepdAerita) aro Teot 9

PUAO CUUPETEXOVTWY N Méoog 6pog TuTTikA oTméKAIoN
AVTPES 30 232,90 48,40
YUVQIKEG 28 214,67 37,91
Teot 10

Epappootke éleyyog t-test tov péowv Twov vy avedptnta  delypoTo
(Independent Samples T-test) mpokeévov vo damictwbel €bv VIhpPYel OTOTIOTIKG
ONUOVTIKT 010(popd TOL ¥pdvov oTIS 000 opdodes. Omwg TPOKOHMTEL ATO TOV TUPAUETPIKO
Eleyyxo aveEapTNTOV SEIYUATOV OEV VITAPYEL GTOTICTIKA onuavtiky dopopd (t =-1,831, df
= 44587, p = 0,074) peto&d tov opddwv. Ewdwotepa, ta dropo pe tumiky Opaon
onueiooay youniotepo péco 6po (M = 209, SD = 24,5) and 6t1 t0. dTOUO LE OMTIKN

avormpio (M =227, SD = 46,6).

Mivakag 57

Méoog Opocg kai Tutmikiy AmokAion twv Ouddwy wg mpog 1o Xpovo (o€ deutepOAstrra) aro Teor 10
Opada CUPPETEXOVTWY N Méoog 6pog Tutkr) amokAion
TUTTIKA 6pacn 28 209,75 24,57

OTITIKA avaTtnpia 30 227,50 46,62

AxohlovOnoe Eava éleyyoc t-test twv péowv TwOV Yo oveEdptnrta dstypota
(Independent Samples T-test) mpokeipévov vo dwumiotwbel avty ™ Qopd €av vVIapyEL
GTOTIOTIKA ONUOVTIKY O1popd ToL Ypdvov ota 0Vo eVAd. Omwg mpokvmTEL ANd TOV
TOPOUETPIKO EAEYYO AVEEAPTNTOV OEIYUATOV OEV VIAPYEL CTOTIGTIKA GNUAVTIKY] O10pOopdL
(t=1,007, df =56, p =0,318) peto&d tov evA®V. Edwkdtepa, ot avipeg pe Tumikn Opacn
KoL OTTTIKY avormpio onpeimcoy vyniotepo péco 6po (M = 223, SD = 41,8) amd 611 o1

YOVOIKEG LE TUTIKT OpooT) Kot otk ovarnpio (M =213, SD = 34,7).

Mivakag 58

Méaog Opoc kai Tutmikr) ArékAion tou @UAou wg mpog¢ 10 Xpdovo (o€ deutepdAerrra) ato Tear 10
PUAO CUUPETEXOVTWY N Méoog 6pog TuTtTIKA atToKAIoN
AvTpEg 30 223,83 41,48
YUVQIKES 28 213,67 34,70
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Teot 11

Epopudotnre €heyyog t-test tov péoov Tiudv Yo oveEdptmra  dstypota
(Independent Samples T-test) mpokewévovr va dSamict®wbel €0v VIOAPYEL CTUTIOTIKA
ONUAVTIKY S1aPOopd TOL XPOVOL GTIG dV0 opddes. OTmg TPOoKITTEL A0 TOV TOPAUETPIKO
Eleyyo oveapTNTOV SEIYUATMV VITAPYEL OTATIOTIKA ONUOVTIKY dtopopa (t = -2,654, df =
40,843, p = 0,011) peta&d tov opddwv. Edikdtepa, ta ATopo Le TUTTIKY 0pact onpeincay

yopunAotepo péco 6po (M = 201, SD = 23,0) and 61t T dtopa pe ontiky avornpio (M =

229, SD = 51,3).

Mivakag 59

Méoo¢ Opoc¢ kai Tutrikiy ArékAion twv Ouddwv wg mpog 1o Xpovo (o€ deutepdAemra) oro Teot 11
Opada CUPPETEXOVTWY N Méoog 6pog TuTmikA omokAIon
TUTTIKI} 6paon 28 201,92 23,06

OTITIKA avaTtnpia 30 229,36 51,35

AxohlovOnoe Eava éleyyoc t-test tov péowv TwOV Yo oveEdptnrta dstypota
(Independent Samples T-test) mpokeipévov vo dwmotwbel avty ™ Qopd €dv vIapyEL
GTOTIOTIKA ONUOVTIKY J1popd Tov Ypdévov ota 0o eVAd. Omwg mpokvmTEl amd TOV
TOPOUETPIKO EAEYYO AVEEAPTNTOV OEIYUATOV OEV VIAPYEL CTOTIGTIKA GNUAVTIKY] O0popdL
(t=10,903, df =56, p =0,371) peta&d TV EOA®V. E1dikotepa, o1 Avipeg e TUTIKN Opao
KOl OTTIKY avomnpio. onueiooay vyniotepo péso 6po (M = 220, SD = 47,8) and 611 ot

yovaikeg e Tk dpaon Kot omtiky ovarnpio (M =210, SD = 35,3).

Mivakag 60

Méaog Opog kai Turmikiy ATTokAign Tou @UAou wg mpog 10 Xpovo (o€ deutepoAemra) aro Teor 11
PUAO CUUPETEXOVTWY N Mean TutrikA atmékAion
AvTpEg 30 220,96 47,88
YUVQIKEG 28 210,92 35,37

Teot 12

Yyeddotnke va LOVTEAD SMapayOVTIKNG avdAvong dwukdpoveong [2-way ANOVA

(opddo. cvppeTexOVTOV: TUTIKY Opact, ontiky] avoarnpio) X (QOA0 GUUUETEYOVI®V:
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avtpag, yovaika)] pe eEoptnuévn HETOPANTY TO YPOVO TOL YPELACTNKE O CUUUETEXWOV Y10
va anovinoel oto Teot 12.

O éLeyyog TG OUOI0YEVELNG TG OLOCTOPAG e TO KprThpto Tov Levene koatéinée oe
OTOTIOTIKOC oonpovto anotéheoua, F (3, 54) = 1,457, p = 0,237. Ot kOpieg eMOPAGELS TV
ave€dpTTOV TOPpayOVI®OV NTOV OTOTIOTIK®OG aonuavies. Ocov agopd otnv opdoa
GUUUETEYOVIMV, TO ATOUO LE TUTIKY Opaon onueiocay yoaunAotepo péco 6po (M = 207,
SE = 8,61) avagpopwkd pe to deiktn «Xpdvog Teot 12» omd OTL To GATOMO. UE OMTIKY
avamnpioa (M =226, SE = 8,50), F (1, 54) = 2,286, p = 0,136 (p>0,05). EmumAéov, ot dvtpeg
LE TUTIKY Opaon Kot OnTIKn avormpio onueiocav youniotepo péso 6po (M = 215, SE =
8,50) avagopikd e to deiktn «Xpovog Teot 12» and o1t yovaikeg (M =218, SE = 8,61), F
(1, 54) = 0,100, p = 0,753 (p>0,05).

2TOTIOTIKMOG OCUAVTN NTaV 1 dAAnAoeniopacn Tov aveEdpmtov petapfintov, F
(1, 54) = 0,006, p = 0,936, n2 = 0,000. Onwg eaiveton 6TOV TIVOKA, O AVIPEG LE TLTIKN
opaon onueiocav younidtepo PHEGO OPO GTO YPOVO OV YPEWUGTNKAY Y10 VO OTOVTHGOVY
oto Teot 12 and Ot o1 Avrpeg pe ontikn avamnpic. Opoiwg, ot yuvaikes e TVmTIKY Opoacn
oNUEl®oAY YOUNAOTEPO HECO OpO GTNV €EAPTNUEVT] UETAPANT amd OTL Ol YUVOIKEG e

OTTIKY avamnpio.

Mivakag 61
AMnioemidpaon Ouddag - PuAou kai Xpovog (og deutepdAsmra) aro Tear 12

Oudda guPUETEXOVTWY QPUAO CUUUETEXOVTWV Méoog 6pog Tutkd oQaAua
TUTTIKA 6pacn AvTpES 205,50 14,56
YUVQIKEG 210,30 9,20
OTITIKI] avaTinpia AVTPEG 224,77 8,78
YUVQIKEG 227,62 14,56
Tpipny

Yyedldotnke Eva LOVTELD dmapayoVTIKNG avdAivong dtaukdpovong [2-way ANOVA

(opada ocvppetexdvtwv: TLmKY Opooct, ontikn avomnpio) X (VA0 GULUUETEXOVIOV:
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avtpag, yovaika)] pe eEoptnuévn HETOPANTY TO YPOVO TOL YPELACTNKE O CUUUETEXWOV Y10
va amaviioel oty Tpipn.

O éLeyyog TG OUOI0YEVELONG TNG OLOICTOPAS e TO Kprthpto Tov Levene kotéAnée oe
OTOTIOTIKOC oonpovto anotéheoua, F (3, 54) = 2,110, p = 0,110. Ot kOpieg eMOPAGELS TV
ave€dpTTOV TOPpayOVI®OV NTOV OTOTIOTIK®OG aonuavies. Ocov agopd otnv opdoa
GUUUETEYOVIMV, TO ATOMO LE TUTIKN Opaon onueimoay younAodtepo péco 6po (M = 197,
SE = 7,60) avapopikd pe to dgiktn «Xpovog Tpif» amnd 6Tt to. dropo. pe onTikn avamnpio:
(M =213, SE =7,50), F (1, 54) = 2,180, p = 0,146 (p>0,05). EmmtAéov, ot Gvipeg pe TOmIKY
Opaocn katl omtikn ovamnpio onueivoav younidtepo péco opo (M = 204, SE = 7,50)
avaopikd pe to deiktn «Xpdvog TPy and ot yvuvaikeg (M = 206, SE = 7,60), F (1, 54)
= 0,016, p = 0,901 (p>0,05).

2TOTIOTIKOG OCUAVTN NTaV 1 dAAnAoeniopacn tov aveEdptmrov petapfintov, F
(1, 54) = 0,295, p = 0,589, n2 = 0,005. Onwg eaiveton 6TOV TIVOKA, O AVIPEG LE TLTIKN
opaon onueiocav Younidtepo HEGO OPO GTO YPOVO OV YPELLGTNKAV Y10l VO ATOVTIGOLV
omv TpPn and 6t o1 dvtpeg pe ontiky) avommpio. Opoime, ot yuvaikeg [e TUTIKY OpOoT
oNUEl®oAY YOUNAOTEPO HECO OpO GTNV €EAPTNUEVT] UETAPANT amd OTL Ol YUVOIKEG e

OTTIKY avamnpio.

Mivakag 62
AMnloemidpaan Ouadag - PuAou kai Xpovog (oe deutepdAerta) otnv TpiBn

Oudda oUPUETEXOVTWY QPUAO CUUUETEXOVTWV Méoog 6pog Tutkd oQaAua
TUTTIKA 6pacn AvTpES 194,00 12,86
YUVQIKEG 201,15 8,13
OTITIKI] avaTtrnpia avtpag 215,59 7,75
YUVaiKeG 211,12 12,86
Zinpotta

Epappootmre éleyyog t-test tov péowv Twov yio  avedptnta  delypaTo

(Independent Samples T-test) mpokeévov vo damiotwbel €bv VIhpyel OTOTIGTIKA
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ONUOVTIKN 010(popd TOL ¥pdVov oTIS 000 opdodes. Onwg TPOKHMTEL AMO TOV TUPAUETPIKO
Eleyyo aveEApTNT®V SEIYUATOV EV VITAPYEL OTOTIOTIKG onuovTikh dopopad (t = -1,715, df
=56, p = 0,092) peta&d Tov opddwv. Eidikdtepa, Ta dTopo LE TUTIKY OpaoT onueimoay
younidtepo péso 6po (M = 200, SD = 18,8) and ot ta dtopa pe ontikn avammpio (M =

213, SD = 34,8).

Mivakag 63
Méaog Opoc kai Tutmikn ArékAion Twv Ouddwv wg mpog¢ 10 Xpovo (o€ OeUuTEPOAETTTA) TNV
2KAnpornra

Opdada CUPPETEXOVTWY N Méoog 6pog TuTmikA omokAIon
TUTTIKA 6pacn 28 200,321 18,81
OTITIKA avaTtnpia 30 213,066 34,86

AxohlovOnoe Eava éleyyoc t-test tov péowv TwOV Yo oveEdptnrta detypota
(Independent Samples T-test) mpokeévov vo dwomotwbel avt) ™ Eopd €Gv vVIapyEL
GTOTIOTIKE ONUOVTIKY O1popd ToL Ypdvov ota oVvo eVAd. Omwg mpokvmTEL ANd TOV
TOPOUETPIKO EAEYYO AVEEAPTNTOV OEIYUATOV OEV VIAPYEL CTOTIGTIKA GNUAVTIKY] O10pOopdL
(t=0,359, df =56, p =0,721) peta&d TV EOA®V. E1dikotepa, ot Avipeg e TUTIKT Opao
KOl Otk avamnpio onpeiocav vynidtepo péco 6po (M = 208, SD = 23,4) amd 6t o1

yovaikeg e Tk Opaon Kot omtiky ovarnpio (M =205, SD = 33,9).

Mivakag 64

Méoo¢ Opoc¢ kai Tutmikiy ArékAign tou @UAou wg mpo¢ 10 Xpovo (ag BeutepOAeTTTa) aTnV 2KAnpdoTnTa
PUAO CUUPETEXOVTWY N Méoog 6pog TutriKA atmékAion

AvTpEg 30 208,23 23,44

YUVaiKEG 28 205,50 33,94
Yrephymon

Epappootmre éleyyog t-test tov péowv Tuov vy avedptnta  delypoTa
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIhpPYEl OTOTIOTIKG
ONUOVTIKT 010(popd TOL ¥pdvov 6T 000 opdoes. Onwg TPOKHMTEL AMO TOV TUPAUETPIKO
Eleyyo aveapTNTOV SEIYUATOV VITAPYEL OTATIOTIKA ONUOVTIKY dapopa (t = -2,381, df =

50,010 p = 0,021) petaé&d TV opddmv. Eduotepa, Ta dtopo Le TUTIKY OpooT onueiocay
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yopunAdtepo péco 6po (M = 194, SD = 25,2) and 6t ta dtopa pe ontikn avammpio (M =

214, SD =39,1).

Mivakag 65

Méaog Opoc kai Tutmikn) ArékAion Twv Ouddwv wg mpog¢ 10 Xpovo (o€ OeUuTEPOAETTTA) TNV
Yrrepuywaon

Opada CUPUETEXOVTWYV N Méoog 6pog TutrikA atrokAion
TUTTIKI) 6pao 28 194,21 25,27
OTITIKI] avaTtrnpia 30 214,66 39,10

AxolovOnoe Eavd EAeyyog t-test tov pécov TiudV Yoo aveEdptnta delypaTa
(Independent Samples T-test) mpokeévov vo dwumotwbel avty ™ Qopd €av vVIAp)EL
GTOTIOTIKE ONUOVTIKY 01popd ToL Ypdvov ota 0o eVAA. Omwg mpokvmTEL ANO TOV
TOPOUETPIKO EAEYYO AVEEAPTNTOV OEIYUATOV OEV VIAPYEL CTOTIGTIKA GNUAVTIKY] O10pOopdL
(t=0,494, df =56, p =0,623) peta&d TV EOA®V. Edikotepa, ot Gvtpeg pe Tumikn 6pacn
Ko OTTIKY avornpio onueimoov vymiotepo péco 6po (M = 206, SD = 28,0) and 611 o1

yovaikeg e Tk Opaomn Kot omtiky ovarnpio (M =202, SD = 40,5).

Mivakag 66

Méoog Opocg kai Tutrikry ArékAion tou @UAou wg mpog¢ 10 Xpovo (o€ deuTeEPOAETTTA) OTNV
Ymepuywaon

PUAO CUUPETEXOVTWY N Méoog 6pog TuttikKA atmékAion
AvTpEg 30 206,96 28,07
YUVQIKEG 28 202,46 40,59

6.5 Opddéa kot 6OVoL0 COGTOV ATAVTI|CEMV

Epappootmre éleyyog t-test tov péowv THOV Yoo aveEdptnta  delypoTo
(Independent Samples T-test) mpokeévov vo damictwbel €bv VIhpPYEL OTOTIOTIKG
ONUOVTIKT O10POPA TOV GLVOAOL TV GOGTAOV OTAVINGE®V OTIC 000 OHAdES (GTopo e

TUTIKT) OPOOT) KO OTOLOL [LE OTTTIKY OVOTnpiat).

Onwc mpokdmTEl OO TOV TOPAUETPIKO EAEYYO aveEapTnTOV JEIYUATOV, VTAPYEL
oTOTIOTIKG onuavtikny dwoeopd (t = 2,192, df = 50,057, p = 0,033) peta&d oV ouddmv.

Apo, amoppinteTon 1 UNdeviK vobeon kot dexOHACTE TV EVOALAKTIKY] LTOBECT OTL OL
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pécot 6pot ToV GLVOAOD TOV GOGTAOV ATAVICGEMV OPEPOVY OVAUESOH OTIG OVO OUAOEC.
Ewdwotepa, to dropo pe Tomiky 6pacmn mapovcstdlovy vynadtepo péco 6po (M = 53,2, SD
=5,6) avaQopiKa Le TO JEIKTN «ZVVOAO CMOTMOV OTAVINGEMVY» GUYKPITIKA LLE TO ATOUO UE

ontikn avamnpio (M = 49,0, SD = 8,6).

Mivakag 67

Méaog Opo¢ kai Tutmikr) ATékAion twv Ouddwv wg mpog¢ 10 ZUVOAO Twv ZwaTwV ATTavinoewy
Opada CUPUETEXOVTWYV N Méoog 6pog TutrikA atrokAion
TUTTIKA 6paon 28 53,25 5,62

OTITIKI] avaTtrnpia 30 49,06 8,68

6.6 ®VA0 KOl GHVOLO COGTMOV UTAVTI|GEOV

Epappootmre €leyyog t-test tov péowv TwovV vy aveEdptnta  delypota
(Independent Samples T-test) mpokewévov vo damict®wbel €bv VIhPYEL OTOTIGTIKG
OTLLOVTIKT] S10pOPA TOL GLVOLOL TOV COGTOV ATAVINGEMV OVapESa ota OAN (AvTpeg Kot

YOVOIKEQ).

Onwg mpokdmTel amd ToV TOPAUETPIKO EAEYYO aveEAPTNTOV JEIYUATOV, dEV VITAPYEL
oTaTIoTIKG, onpavtikny dwgopd (t = -0,639, df = 56, p = 0,525) peta&d TtV ELAOV.
Ewdwdtepa, ot avipeg pe tomik] 6pacn Kot OnTiKN avornpio. Topovstalovy yaunAdTepo
péco 6po (M = 50,4, SD = 7,3) avopopikd pe 1o deiktn «ZHVOLO GCOOTMOV ATAVINCEDV»

oLvyKpLTiKd pe T1g yovaikeg (M = 51,7, SD = 7,9).

Mivakag 68

Méoog Opocg kai Tutrikiy ArokAign Tou @UAou wg TPog 10 20voAo Twv ZwaTwv ATTavinoEwV
QPUAO CUPUETEXOVTWYV N Méoog 6pog TuTtIkr améKAIon
AvTPES 30 50,46 7,34
YUVQIKES 28 51,75 7,94

6.7 Opdda Kol 6GVVOMKOGS YPOVog
Epopudotnre €heyyog t-test tov péoov THOV Yo oveEdptmra  dstypota

(Independent Samples T-test) mpokewévov vo damict®bel v VIAPYEL OTOTIGTIKA
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ONUOVTIKT O10pOPA TOV GLVOAKOD YPOVOL GTIG dVO OUAdES (ATOWO LE TLTIKY OpaoT) Kot

dtopo pe omTIKY avamnpio).

Onwc mpokdnTel amd ToV TOPAUETPIKO EAEYYO aveApTnNTOV JEYUATOV, LITAPYEL
oTOTIOTIKG onuavtikn dagopd (t = -2,108, df = 41,092, p = 0,041) peto&d TV ouddmv.
Apo, amoppinteTon 1 UNOEVIKN VITOOEoN Ko OEXOUOOTE TNV EVAALAKTIKY] LTOBEST OTL OL
HECOL OPOL TOV GLVOAIKOD ¥POVOL OlAPEPOVY avdpesa oTiG dvo ouddec. Ewdwotepa, ta
Gropa pe tumikn Opaon mapovctdlovy younidtepo péco 6po (M = 2707, SD = 210)
AVOPOPIKA LE TO OEIKTN «ZVVOMKOG YPOVOS» GUYKPITIKA LE TO. ATOLN L€ OTTIKT avamnpio

(M = 2904, SD = 464).

Mivakag 69

Méoo¢ Opoc¢ kai Tutmikry AmékAion twv Ouddwy wg mpog 10 2uvoAiké Xpdovo

Oudda cuuuETEXOVTWY N Méoog 6pog TuttiKA atmokAion
TUTTIKI 6pacon 28 2707,25 210,90
OTITIK avaTtrnpia 30 2904,66 464,09

6.8 ®VL0 Kol GVVOMKOS YPOVOg

Epappootmre éleyyog t-test tov péowv TwOV Yoo aveEdptnta  delypoTo
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIhPYEL OTOTIOTIKA
ONUOVTIKT O104pOPA TOV GLVOAKOD YPOVOL GTIG dVO OHAdES (ATOWO LE TLTIKY OpaoT) KoL

dropa pe onTikn avamnpio).

Onwg TpokdmTeL and TOV TUPAUETPIKO EAEYYO AVEEAPTNTOV JEIYUATWOV, dEV VITAPYEL
OTOTIOTIKG onuavtiky oagopd (t = 1,144, df = 56, p = 0,258) peta&y tov QOA®V.
Ewdkdtepa, o1 dvipeg pe tuomikn 6pacn Kot ONTIKY avamnpio Tapovstdlovy vyniotepo
péco 6po (M = 2863, SD = 343) avapopikd pe 1o deiktn «ZuvolMKog ypOVOC») GUYKPLTIKE

pe 1§ yovaikeg (M = 2751, SD = 403).

Mivakag 70

Méoog Opocg kai Tutrikiy ArékAign tou @UAou wg mPo¢ 10 2uvoAiké Xpovo

QPUAO CUPUETEXOVTWY N Méoog 6pog TuTtIkr améKAIon
AVTPEG 30 2863,60 343,63
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YUVaiKeG 28 2751,25 403,88

6.9 IIponyovpevn gumerpio pe AmTIKY GLOKELT] AVAOPOONG

Epopudotnre €heyyog t-test tov péoov THOV Yo oveEdptnra  dstypota
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIAPYEL OTOTIGTIKA
ONUAVTIKY O10pOpE TOL GLVOAOV TOV COGTMOV OTAVTICEMY OVALESH GTO, ATOWO LLE 1) YOPIG

TPOTYOVEVT] EUTELPLQ LLE OTTIKT) GUCKELT] OVASPOONG,.

Onwg mpokdntel omd Tov TOPAUETPIKO EAEYYO aveEApTNTOV deIYUATOV dEV VTTAPYEL
oTaToTkG onuavtikn daeopd (t = -0,896, df = 28, p = 0,374) peta&d TV OpAd®V.
Ewdwdtepa, To dtopo ta omoia eiyav mponyoduevn eumeipio onueiocoy YouUnAdTEPO LEGO
6po (M =49,3, SD = 7,41) om6 611 T dropo wov dgv giyav (M = 51,5, SD = 7,66).

Mivakag 71
lMponyouuevn Eurreipia ue Xprion 2uokeuwv Avadpaaons Kai 20voAo SwaTwv ATavinoswv

[Mponyouuevn euTTEIpia PE TN

XProN OUCKEUWV avadpaong N Méoog 6pog TuttiKA atmokAion
val 12 49,33 7,41
oxl 46 51,54 7,66

6.10 Exnaidogvon o€ antikd vAkd, Tépav TG ypapns Mmpary

Epappootmre éleyyog t-test tov péowv TwOV Yoo aveEdptnta  delypoTo
(Independent Samples T-test) mpokewévov vo damictwbel €bv VIhpPYEL OTOTIGTIKG
ONUOVTIKT O10pOPA TOV GVVOLOL TOV COGTAOV OTAVINGEMY AVAIESH GTO ATOUA (e OTTTIKN
avammpio) pe N yopic ekmaidevon o€ antikd VAKO, TEPAV TG YPaens Mmpdry.

Onwg mpokOTTEL OO TOV TOPAUETPIKO EAEYYO AVEEAPTNTMOV OELYUATWV OEV LIAPYEL
oTOTIOTIKG onuovtiky dwagopd (t = 0,131, df = 28, p = 0,897) peta&d t@v ouddwv.
Ewdwotepa, ta dtopa pe omtiky ovomnpio to omoio glyov eKmOdEVLTEL 0E AMTIKO VLAIKO
(mépav g Mmpdry) onueimoay vymiotepo péco 6po (M = 49,3, SD = 7,82) and 611 Ta
dropo pe ontikn avamnpia wov dev eiyav (M = 48,8, SD = 9,51).

Mivakag 72
Ekrmraideuon oe ATrTikO YAIKO, Tépav NS ypaens Mimpdiy, kai 20voAo 2woTwv ATTavinoewyv
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Exmaideuon  oTn XPAON

QTITIKOU UAIKOU, EKTOG

Mrpaiy N Méoog 6pog Tutikr) amékAion
val 13 49,30 7,82

oxl 17 48,88 9,51

6.11 Katdotaon 6pacns TOV ATOR®V PE OTTIKN avamTpio,

Mo t1g avhyKeg g oTATIOTIKNG avdAvong, dnpovpyndnke po véa PeTafAnt pte
OVOLLOL «KOTAGTAOT] OPACTIG», 1) OO0 TEPLEYPOAPE EAV O CUUUETEXWV £iye OMKT TOQA®OT-
coPapo TpoOPANLa dpacnc N LEWWUEVT OPAGT).

Epappootmre €leyyog t-test tov péowv TwovV yoo  aveEdptnta  delypota
(Independent Samples T-test) mpokewévov vo damiot®wbel €bv VIhPYEL OTOTIGTIKG
ONUAVTIKY O10PpOPE TOV GLVOAKOV APLOLOD TMV COGTAOV ATOVIGEDV AVALESH GTO (TOLLOL
pe oAk ThpAwon-coPapd TpdPAnLa OpaoNg Kot Le LEWOUEVT Opao.

Onwg mpoxvmTel amd ToV TOPAUETPIKO EAEYXO aveEAPTNT®V JEIYUATOV VIAPYEL
oTATIOTIKG onpavtiky dtapopd (t =-2,199, df = 28, p = 0,036) peta&d TV opnddwv. Apa,
amoppintetol 1 Undevikn vdOeoN Kot SEYOUACTE TNV EVAALUKTIKY VTOOEGN OTL O1 PéEGOL
Opol TOL GUVOAOL T®V GMOOTMOV OTOVINGEDV OlPEPOVV OVAUEGH OTIG OV0 OUAOES.
Ewwotepa, to dtopa pe oAkn tOQAwon-cofapd mpdfinua  Opaocng onueiowcav

xopunAotepo péco 6po (M = 46,7, SD = 8,75) amd 6tL ta dtopo pe petwpévn opacn (M =

53,7, SD =6,71).

Mivakag 73

Kardoraon Opaong kai 20voAo 2waTtwv ATTavinoewv

KartdoTtaon épaong N Méoog 6pog Tutikr) amokAion
OAIKr] TUQAwon - oofapd 20 46,75 8,75
TPOBANHa 6pacng

Melwpévn 6pacn 10 53,70 6,71

6.12 Xvoyétion NMKIOS KOl TOV GVVOAOL TMV 6MOGTAV UTAVTI|CEMV
YmoAoylotTnke 0 GUVTEAEGTIG GLGYETIONG I TOL Pearson mpokeEVoL Vo S1opavel 1

GLOYETION TOV XPOVOL MG TPOGS TIC COOTES ATUVTNOELS O KAOE TEDT.
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Amo TOoV TiVaKo TOV AMOTEAEGUAT®V GLUTEPAIVOVUE OTL OEV VTLAPYEL CTATICTIKA
YPOUUIKY] cLOYETION HeTalh NG NMAKING TV CUUPETEXOVTOV, TG NAKING EUEAVIONC
OTTIKNG ovomnpiog, TS NAKING OTOAELNG 0PACEMS MG TPOS TO GUVOAO TMV COCTOV
amavtnoe®v. Avtd 0Tl N p-T Yo To dimdevpo Eaeyyo eivar p = 0,099>0,05 (Hhwio
OA®V TV cvppetexoviov), p = 0,922>0,05 (Hlkio epedviong ontikng avomnpiog), p =

0,191>0,05 (HAikio am®dAE0G 0pAGEMG) KOl O CUVTEAEGTNG GLOYETIONG EvaL UNOEVIKOC.

Mivakag 74
Zuoxénion HAKkiag Twv Zuppetexoviwy, HAkiog Ep@dviong OTtmikig Avarnpiag, HAKiog
AtmtwAgiag OpAoews WG TTPOG TO ZUVOAO TWV ZWOTWYV ATTAVTHTEWY

2UVOAO CWOTWYV ATTAVTIACEWY

HAIKia TWV CUPPETEXOVTWV 2uoxétion Pearson -0,219
sig (2-tailed) 0,099
N 58
HAKiag eu@dviong oTITIKAG 2uoxétion Pearson 0,019
avaTrnpiag sig (2-tailed) 0,922
N 30
HAIkia aTTwAgI0 0paoewg >uoxéTtion Pearson -0,246
sig (2-tailed) 0,191
N 30

6.13 XvoyéTion 6GUVOMKOD YPOVOL KUL TOV GUVOAOV TOV COGTMOV UTUVTIICEMV
Ymoloylotnke 0 GUVTEAEGTIG GLGYETIONG I TOL Pearson mpokelévou vo S1opavet 1
GLGYETION TOV GLVOALKOV YPOVOL MG TPOS TO GLVOAKO 0PLOLO TOV COGTMOV OTUVTGEMV.
Amd 1OV TiVoKO TOV OTOTEAECUAT®OV GUUTEPOIVOLUE OTL LTAPYEL CTOTIGTIKA
YPOLUIKY) GLGYETION HETAED TOL ¥POVOL KOl TOV GUVOAOL TV COGTMV OMAVINGE®V. AVTO
SotL | p- T Y to dimhevpo €reyyo eivon p = 0,000 (p<0,001) kot 0 GLVTEAESTNG

ovoyétiong ival vyniog apvntikog (r = -0,479).

Mivakag 75
2UOXETION 2UVOAIKOU XpOvou Kal 2UvOAou 2ZwaTwv ATTaVTHOEWY
>UVOAIKGG XpOVOG
2UVOAO CWOTWYV ATTaVTACEWY 2uoxétion Pearson -0,479**
sig (2-tailed) 0,000
N 58

Inueiowon: **p<0,01
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7. Lolntnon — Xopnepaopata - [Ipotdoeg

7.1 Xvintnon

H ocv{nmon tov anotelecpdtov akolovbel ) celpd pe v omoia spEavicTnKOV
TO  OMOTEAEGUOTO, TANV OPICUEVOV  opadoTomce®my. ®a apyicovpe, Aowmdv, va
npoypotevopacte ta (eOyn ve®dv (VTOTEST) Ta OToio CNUEIMGAV UEYOADTEPO TOGOCTO
emruyiag évavtl TV vroloinwv. Xe avtd 10 onueio Bo dievkdAvvay TOV avVayvMOGTN Ol

EIKOVEC OAMV TOV TEGT Ol OTOlEC TapaTiBEVTAL GTO TOPAPTNLLOL.

Ta 10 koAvtepa avayvopica (evyn vemv, BACEL TOL TOGOGTOV EMTVYING CWOCTOV
OTOVTICEDV KOL OTOV GUVEMENTE TO TOGOGTO PAGEL TOL YPOVOL OvVOYVOPLONG, €ivol Ta
axoiovBa katd eOivovcsa cepd Yo Ta dtopa pe Tumky opaon: 4B (100%), 4A (96,4%),
10A (96,4%),4Z (96,4%), 11A (96,4%), 8E (92,9%), 11T" (92,9), 10B (92,4%), 4E (89,3%),
4A (89,3%) kat yio ta dtopo. pe omtikn avamnpio: 1T (86,7%), 2Z (86,7%), 10A (86,7%),
Tppn Z (80%), 11Z (80%), 11T (80%), 4E (80%), 1Z (76,7%), 4A (76,7%), Tpipn E

(76,7%).

H omddoon kot tov dvo opddwv 6to vrotéotr 111N icwg opeidetar otig teElelmg
OLQOPETIKEG HOPPEG OV  ypnotpomomOnkay oTlg 000 €IKOVEG, HE OMOTEAECUO O
ouUUETEY®V v TS avTihapuPdvetar amevBeioc. H pia ewodva amoteleiton and cuveyeic
oplovTIEG YPOUUES, VO M GAAN atO TOAD LUKPEG OMOCTMUEVEG YPOUUES SLOPOPETIKMV
KATELOVHVGEWDV KOl JPOPETIKOV HeYeODY. AAAa KO VToTéST amotelovv 10 4A Ko 4E,
oTO OmoioL 1 HOPON KOl OTIG TEGGEPLS EKOVEG €lvarl TAAM Ot 0plOVTIEG YPAUUES HE TN
Spopd OTL TOPO VILAPYEL EVOALAYT GTNV TLKVOTNTO peTalld tov eikdvov. H avayvopion
LTV o UTopovGE Vo, amrodobel 6TV VKoMl AVAYVAOPLIONG OV TOPOVGIALEL 1| LOPPT TNG
oplovtiag ypapuns. H gukolio pmopel va mpokdmtel amd 10 Tt o1 optlOVvTIES YPOUUES MG

ovpupolra givar Kowvotuma oty Kabnuepwvotnta evog avBpdmov. TToArd avtikeipeva g
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kabnuepvng Cmng mapovstalovy ypoukn popen. EmmAéov, n evaliayn g mokvottog
OTI] GUYKEKPIUEVT] LOPPT YIVETOL O POvVEPT] KATA TNV Kivnomn. AnAadn, 1 dvckoAio otV
elevbepia (LeydAng) xivnong Tov CLUPETEYOVTO NTAV MO ERPAVIG OTAV NTOV TUKVEG Ol
YPopUEG o€ avtifeon pe 0tav NTav apatés. 210 vtotést 10A To VYNAO TOGOGTO EMTLYING
KOl TV OV0 OUAOWV UTOPEL VO OTIOA0YNOEL OTIC SLOPOPETIKEG LOPPES TOV EIKOVAOV, OTWG
€ytve Kau oto vrotéot 111N, H pa ewodva amoteleiton amd pikpd TeTpdymva LETOED TOV
omoimv vapyel dvokoMa meptynons. H dvokoMa, amd T oTiyun mov 0ev LIAPYEL E0M
EVOALOYT TUKVOTNTOG, TPOEPYETOL Ao TV TpayvTnte. H dAAn ewodva amoteieitor amd

Aemtob Thyovg cuveyelg opllOVTIES YPOUUECS.

Méypt otrypng emonuavnkay to Levyn ve®v (VTOTECT) UE TN LEYOADTEPT EMLTUYIN
amd OAQ TO TEGT, TOPA UTOPOVUE VL O0VUE TTowo LEVYN VO®OV EVIOTIGTNKAV YPNYOPOTEPQ
amd Tovg cvupetéyovies Pacetl g emtvyioc. Ta (ebyn voav 4B, 417, 4A, 8E, 10B, 10A,
11Z xon 12I', ota omoio To dropa pe Tvmkn Opaoct onueiocov nadve and 80% emtvyio,
eglvar amd avtd mov avoayvopiomKay TO  YPYopa. X OVTAV TNV OUAdL TV
GUUUETEYOVIMV, O EAIYIGTOC LEGOG OPOG G TTPOG TO YPpOvo oe dAa o {evyn vV gival Ta
31 devtepdrenta. Ta mapoamdve Cevyn Ppédnkav cwotd oe 31 éwg 32 devtepdienta KoTd
péco 6po. Ta Cevyn voav 1T, 12,417, 4Z, 10B, 10Z kou 11Z, oto. omoia To. ATOHO LLE OTTIKN
avamnpio onueiwoay maveo ond 75% emrvyio, eivor and to {evyn vEOV TOL
avVoyvVOPIGTNKAY T YPNYOoPa. TN GUYKEKPEVT] OUAON OTOU®V, O EAAYLOTOG HEGOG OPOC
aVOQOPIKA e TO ¥pdvo oe OAa ta Cevyn ve®v givan ta 32 devteporenta. Ta Tapamdveo
Cevyn PBpébnkav cwotd o 33 émg 35 devtepdienta Kath HEGO Opo. AV Kot VINPYOV Kot
dALa Cevyn VOOV oE aVTIGTOLXO YPOVIKO SAcTNa diymg TOoN emttvyia, Ao TN GTLYUN TOV
apKeTd meTVYMUEVO CELYN VOOV oNUEi®TOY TOV EAAYLGTO YPSHVO Bo LTOPOVGE EVOEXOUEVMS
va emmbel Tmg 0 TOAVG XpOVog de Asttovpyel amapaitnta fondntikd Yo Tig 60 OpAdES MG

TPOG TNV €VPECT] COOTOV amavinoewv. Emiong, mapammpeiton 6tL T mopoamdve edyn
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VOOV KoL TOV 000 OUAd®V TTEpAaUPavovTon oxeddov OAa oty Katnyopia tov 10 kaAlvtepa
avayVOPICIL®OV VEOV. ZUVETMG, EAAYIGTOS ¥POVOC Kol VYNAO TOGOGTO EMTLYING PAivETOL

va cuvovalovral.

Oocov apopd oTig €MOOCE TOV OTOU®MV HE TUTIKN Opoon Yo TOo KAOe TE0T
Eexwplotd, ol meEPIGGOTEPEC CMOTEG amavinoelg 00Onkav ota Teot 4, Teot 10, Tpipm,
Teot 12 kou Teot 11 katd @Bivovsa cepd. Avtod eényeiton amd 10 yeyovog o0t 10 Teot 4
elvar ovtd mov TEPLEYEL OMOKAEIGTIKO KOt HOVO oplOvTieg YPOUUES HE EVOALOYM
TUKVOTNTOS OC TOTELEC O TO GUYKEKPUEVO TEGT VO TPOTOPEVETOL KOTA TOAD EVAVTL TOV
vrohoinwv. H gvkoAia avayvopiong tov oplldvtiov ypappmv €xel mpoavapephel. Znv
épevva tov Martinez kot Aowmmv (2013), n wo anodotiky pébodoc, Paoet Tov ypdvov Kot
TOV EMOOcEDV GTIG oplovTIES YPAUUES, amedelyOn N avddpacn dOvnong HECH NG aPNg
(vibrotactile feedback) cuykpitikd pe ™ ypnom tov doyTvAOL Kot T cvokevry Phantom,
EVD M XEWPOTEPT OTOS00T LLE TN GLGKELT avadpaong Phantom. Kowo tov vroloinwv teot
elvar  SloQOpETIKN) €MAOYN HOPONG o€ KABe pio amd 11 téooeplg ewdves. Otav o
GLVOLAGHOG VOMV GE £VAL TECT OMOTEAEITAL OO TEAEIWS LAPOPETIKEG LOPPES, TOV KOOLGTA
EVOEYOUEVMS O gVKOAN avayvopiotpo. Onog €xel emwbel ot Bewpnrtikn Oeperioon, N
HETAPANTOTNTO TNG VONG ONUIoVPYEiTOL HE TN YPNON OLLPOPETIKOV HOPPAOV KOl TNV
evairoyn otn tokvottd toug ([aradonoviog & Kovotpiapa, 2015). H Tpipr| cvykprrikd
pe v ZxkAnpotto Kot v YepOhymorn NTav amd To o €0KOAN TECT, OTMG Eiye apyiKd
dwmotwdel and tovg cvupetéyovies v ®po mEPApatos. Ot TéG TG OTOTIKNAG Kot
duvapukng tpng, ot omoieg Exovv d0bel, amd Ot Qaivetal givor ot KATAAANAEG Yo va

KEAVOUV £QIKT T O14KPIoN TOV TECCAP®V EKOVDV TG Tp1prg.

Q¢ mpog TIC EMOOGELS TOV OTOUMY LE OMTIKN avommpio, Ol TEPICCOTEPEG COGTEG
aravtnoelg onpeliwdnkay oty TpiP1], ota Teot 10, Teot 4, Teot 1 kot oty Yrepdywon.

H omoteleopotikotnro tov Teot 1 iowg ogeileton otnv éviovn tpoyvInta Omov
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OMUOVPYOVLVTOV AOY® TNG EMAOYNG TNG CLYKEKPIUEVIC HOPPNG OE GLVOVOCUO HE TNV
TOKVOTNTO, PEPVOVTAS QVTEG TIC LOEG 0 UEYAAN avtiBeon pe avtég Omov Tapovsidloviay
mo apaes. Oco yo v Yrepdymaon, ot TIHEG oL EMAEYTNKAV Yo TO PAB0C evogyeTot va
glvol o1 KaTdAANAEG Yoo va d1aKpivovTol Ol TEGOEPLS EIKOVEC. ATTO GLYKPITIKNG OITOYEMC,
OlOMOTAOVETOL OTL TO TECT HE TIC OMOTEC OMOVINGELS MHETOEL T®V OVO OUAd®V
mapovctdlovy opoldtnteg, onwg 10 Teot 4, Teot 10, n TpPn ko to Teot 1. To televtaio,
av Kol 0gV ovOQEPONKE GTNV TPOTN OUAdA, NTOV TO AUECMG EMOUEVO UE VYNAO aplBud
oWOTOV AmaVIAGE®V Kol pe 1610 oyedov péco opo (1" oudda: 4,0 kor 2" oudda: 4,1).
Inuoavtikn owpopd gvtomileton ot Teotr 11 ko Teot 12, dmov ta dropa pe OmTIKY
avamnpio £xovv yaunAdtepo pnéso 6po. Qg mpog 1o Teot 12, Ba Aéyape mwg axodun Kot Qv
0 GLVOVAGCUOC VOOV APOPE JPOPETIKEG LOPQOES, OTOv ol emheyBeioeg pHopeéc eival
YEMUETPIKES (TETPAY®VO, KOKAOG, TPiywvo), TOTE WAAAOV OVOKOAEVEL TO GTOMO TNG
OgvTEPNC opadag (GTopa He OMTIKN avamnpia), VO To ATORO NG TPAOTNG OUAdNS TO
evromilovv gvukoia. Amopia mpokvmtel ¢ mpog 10 Teot 11, Tov omoiov ot popeég eivan
tedelmg Oopopetikés petald tov ewdvov, ondte kot Bo mepyévape vyniod péco 6po

GMOTMOV ATOVTIGEDV.

Avopopikd e TIC AaVOUGUEVEG AMAVINGELS, TO. TECT LE TO TEPLGGOTEPA AAON lvan
T axorlovBa Katd eBivovoa cepd: ZxkAnpomra, Teot 6, Teot 5 (Yo Ta dropa pe TOMKY
opaomn) kor Teot 6, Teor 9, Zkdnpomta (ywo To Gtopo pe omtikn avoamnpio). H
ZKANPpOTNTO SUOKOAEYE 1010ATEPO. TOVG GULUUETEXOVTEG, Ol Omoiol, OmMWG ONAWVOV, OeV
UTOpOoLGaV Vo, BPouV TuYOV daPOPES, AALL TOVG Qaivovtay 6Ty TAglovotTnTa id1a. Avtd
delyvel Tmg ot TIES oL £yovv 600l 6T ZrkAnpdtnTa dev elvar o1 KATAAANAES Yo Vo yivel
N O0dkpion peta&d TOV TEGGAPOV EIKOVOV. XT0 Teot 6 ov Kot TOAAOL GUUUETEYOVTEG
SVOKOAEVLOVTOV VO EVTOTICOVV SLoPOPES. YTNPYE OUMG Kol GUUUETEX®OV O 0010 Oyl LOVO

eVTOMIGE TN OPopd HETAh TV VO®V, OAAG £0WCE Kol TANPN TEPLYPOPN CVTOV.
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XoapaKTnploTikd eine mmwg acdvetol KovkKideg Tig omoieg kot apibunce cwotd. Amod avtd
TO TOPAOEYU, T EMIOO0T TOV OTON®V umopel vo amodobel oty aviiAnyn kot ot
GUYKEVTPMOT] TOL GLUUETEXOVTO KATA TN OBPKELD TOV TEPAUATOS. AKOUN, LEGH OVTOV
TOV TOPUOELYHOTOG, OMOOEIKVUETOL Kol 1 aKpifelo mov mopéyel N GUYKEKPIUEVT] OITIKY|

GLOKELT aVAdPOoNG.

INUOVTIKO €0PNUO OTOTEAEL 1 OTOTIOTIKO ONUOVTIKY O10@opd UETAED TV OVO
OUAd®V 6T0 GHVOLO TV GCOGTMV OTAVTINGEMY KOl GTO GLVOAKO YpOvo. Q¢ TPOG TO TPAOTO,
T GTOWO LLE TUTIKY OPACT] TOPOLGLALOVY KAAVTEPES EMOOCELS GTNV OVAYVAOPLOT VOADV LE
™MV antiky ovokevn avadpoong Phantom Omni cuykpriikd pe ta Gropo pHE OTTIKA
avamnpio. To edpnua avtd Epyetan oe avtiBeon pe Ta AmOTEAEGUATA TNG EPELVOS TOV
Kornbrot kot Aowmdv (2007), cOupova pe T0. 0moio. 4V VIAPYEL CTOTIOTIKG GMULOVTIKY
Oweopd avapeso oTo GTOUM [E OTMTIKN ovomnpio. Kot 6Tovg PAEMOVTEG ©C TPOS TNV
avtiAnym g TpoydTNTOS G€ €KOVIKO TEPPAALOV e TN ¥PNONG TNG OTTIKNG CLGKELNG
avadpaong Phantom. Axdun, oopeova pe v épevva tov Petrie kot Aowmdv (1999) 1o
amoTEAESUATO TNG £PEVVAG TOVG Ogiyvouv KOADTEPN €MIOOCT TV ATOUMV LE ONTIKN
avamnpio. MG TPOG TNV avTiAnyn g TPaYOTNTAG EKOVIKOV EMUPAVELDY WE TNV OITIKN
ovokevn avadpaong Impulse Engine 3000 évavtt tov otOpmV pe TUTIKT Opaot). Mmopei ot
TAPOTAV® £PEVVEG VO SLOPEPOVY UE TO OKPPEG AVTIKEILEVO TNG TOPOVGAS £PEVVAS, OAA
KOwO onpelo amotedel 1 YPNON ONTIKAOV GLCKELAOV AVAOPUCNS GE EIKOVIKEG VPEG avApEGOL

OT1G 0VO OHASES, KOOIGTMOVTAG EVOLLPEPOVTO TO ATOTEAECLATO AVTAOV.

Agv mpénel va. Tapadelpbel n €TONUAVOT TOV TOGOGTOV EMTUYING KOl TV 00O
OUAO®V MG TPOS TO GUVOAD TOV GMOOTMOV AmavToewV. Ta dtopa pe Tomkny 6pacn, Pacet
TOV PEGOL Opov, onpeimoav 68% emituyia, eved Ta dropa pe ontikn avarnpio 63%. Kabng
ot gpeuvNTIKEG néBodoL pe TNV antikny cvokevn avadpacnc Phantom eivar kouvovpleg yia

TOVG CUUUETEXOVTEG, 1 EKTOUOEVON KO 1] TEPOUTEP® EUTELPIN AVOUEVETAL VO BEATIOGOVLY
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TIC 0m0ddGES TOVG. 2 MPOG TO O£VTEPO, OTATIOTIKA GNUOAVTIKY] O10POPA CTUEIDVETOL
UETOED TV 000 OHAO®V OVOPOPIKE LE TO GLVOAMKO YpOVO TOV YPELCTNKAY Yo VO
avayvopicovv TV opoldTNTo-010popd TV vVe®V. To Tpofddicua Aapupdvouvv to dToua pe
TUTIKT OPOGN TO OTTOLdL Y¥PELAGTNKAY AMYOTEPO YPOVO Y10 VO OTTOVTIIGOVV OO OTL TOL GLTOLLOL
pe ontikn avammpio. to onueio avtd umopel vo avagepbel 1 OTATIOTIKG ONUOVTIKY

YPOLUIKT) GUGYETIOT) TOL GLVOAKOD ¥POGVOL KOl TOV GLVOAOD TOV COGTMV UTAVTI|GEMV.

INUovTikd amoTéAECUO OmOTEAEL 1 U] OTOTIOTIKE GNUOVTIKY O1POPA OG TPOG TIG
emdOcel ota TEOT WeTald ovip®dv Kot yovaik®v. Eudwodtepa, ov kot ot yvvoikeg
VIEPTEPOVY TOV AVIPDOV GTO GUVOAO TOV COOTMV OTAVINGE®VY, 0& SPEPOLY GE TETOL0
Babud dote va Bewpnbel oToTIoTIKMG oNUOVTIKO. TNV £pevva Tmv Martinez kot Aowtdv
(2013), ot Gvtpeg amédmwoov oNUAVTIKE KOADTEPO OO OTL Ol YUVOIKES GTNV OVOYVAPLOoT
VOOV YPNCLOTOIDVTAG OLVOULKT Kot OepUATIKY] avdodpacn. Ta aroteAéopata petah Tov
QOAOL G TPOG TIG EMOOCELS, 1oYVLOLV Kol Yo TO YPOHVO. AnAadr, oV Kol Ot AVTPES
YPEWCTNKAY TEPIGGATEPO YPOVO YOl VO OVUYVOPIGOLV TNV OUOIOTNTA-OL0POPE TOV VOOV

Ao OTL 01 YOVOIKES, EVTOVTOLS 1 O10POPE TOVG eV EIVOL GTATIOTIKG GNULOVTIKY.

A&iler va avaeepbel To yeyovog Ot 1 VTapEN TPONYOOUEVNG EUTEIPIOG LE OTTIKN
GUOKELT OVAOPAONG KOU M EKTOidELON GE AMTIKO DMKO OEV OMOTEAOVV GTUOVTIKOVG
TOPAYOVTEG YIOL VO OONYNOOLV GE GCTOTICTIKA CNUOVTIKN OpPopd OTIC EMOOCES TOV
ovppeteyoviov. Ilo ovykekpuéva, To GTOMO TO OTOlOL ElY0V YPNOLUOTOUCEL TAAL
GLUOKELT aVAdPUOT G amEdMoaY AlyOTEPO amd 0Tl To. dtopa ywpig eumepio. To moOpopa
oVTO OmOSIOETAL EVOEYOUEVMG GTOV TOAD UIKPO aplfud ToV aTOU®V HE TPOTNYOVUEV
eumepio o€ T€TO10L GLGKELT] EVOVTL TOV ATOU®V Ywpic epmepia. Ot televTaiol vrepTepOHV
KOTA TOAD aplOuNTIKd g eTakOA0VO0 Vo aIvETAL TG VIEPEYOVY KOl OTIS EMOOGEIS. Ag
VIOYPOUUIGTEL OTL TOL ATOUO UE OTTIKY OVOTNPIC TA OTTOlo £XOVV EKTOOEVTEL G OMTIKO

VMKO NTOV 7O OTO0O0TIKG GTOL TEGT OO OTL TO ATOWA UE OTTIKY avammpio o omoia dgv
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elyav ekmondevtel. Elte pe exmaidevon oe antikd LAIKO gite ywpig ekmaidevon, iowg va
mePiEVe Kavelg mmg o ATopo Pe onTikn avamnpio Bo mapovcsialav, OTmMG Kol vo £xel,
KOADTEPEG EMOOCEIC AOY® TOL OTL €V omovciot &vOg ouoOnTnplokod KovoAlol, 1
avTiotdOon avtol yivetal HEc® GAAOV KOVOMOV, Yo TOPAOELYUA OVTO TNG OKONG Kol
™G aens. Eav opwmg éupaon £xet 600el otnv axon mapd oty o], TOTE N TEAEVLTALN VIO
ypPNoonoleitat, omote eEnyovvtal Toxdv 1d1eg emddoel petald towv dvo opddmv. Tt
yivetal OUMG 6TV TEPITTMOOT OTOV TO. ATOUO LLE TLTIKT OPOCT VIEPTEPOVV GTIG EMOOCELS;
H ontikr avtiinym tov atdépov pe tomky 0pacn OPEépel amd VT TOV €K YEVETNG
LDV, KoB®OG M aicBnon g apng €xet tpomomomBel amd TV omTkn eumelpio
(ITamaddmovrog, 2005, 6.116). Béost avtov Ba pmopovce va artiodoynbetl n oToTIoTIKA
onNUavTIKy dtopopd pnetald Tmv 600 OpAd®V, TO 0010 GNUAIVEL TG 1 OTTIKY EUTELPI TOV
aTOU®V HE TUTIKN Opact, 1 omoila UE TN oepd TG emnpedlel TNV ONTIKY OVTIANYT,
mOovadg amoterel mopdyova Yo T SLVUTOTNTA KOAVTEP®V EMOOGEMY GTNV OVAYVMOPIOT

EIKOVIKOV VOOV GUYKPLTIKA LLE TOL ATOLLOL LE OTTTIKN avampia.

KoBbhg ot avdykeg evog atdpov pe petmpévny Opaocr kol VoG TVEAOD pmopel va
SlQEPOVY, EIVOL CNUAVTIKO VO UNV VIEPYEVIKEVETOL 1] GVON NG OMTIKNG Ovamnpiog
(Manduchi & Coughlan, 2012). ‘Etot, Aoov, oty £pevva dloy®picTNKOV TO GTOWO LE
TOpAwon-coPapd TpoPAnua dpacng and to dtopa pe pewwpévn o6paor. H avdivon tov
Ocdopévev €5e1EE OTL O GULUUETEXOVTEG LE HEWWUEVN OpaocT] Tapovcstalovy KOAVTEPES
EMOOCELS GUYKPITIKG L€ TOVS CLUUETEYOVTEG e TOPA®ON-coPapd TpdPAnue dpacnc. H
EMGNUOVOT] TOG 1 OTIKN OVTIANYT TOV ATOU®V e TUTIKY OpaoT] SLOPEPEL ad VT TOV
€K YEVETNG TVOADV, KaODG 1 aicOnon g aeng £xel tpomomomBel amd TV OnTIKN eUmEpiaL
(ITamaddmovrog, 2005, 6.116), icwg artioAoyel Kot €00 T d10.Popd EMSOCEDV PETAED TOV

CLUUETEYOVI®OV HE TOQPA®oN-coPfopd TpOPAnua Opacng kot pe peltopévn Opacrn. Ot

141



TeEAELTAIOL SLOOETOVY VITOAEITOUEVT] OPOCT TO OTTOI0 PAVEPMVEL TOV EVOEXOLEVO PonOnTikod

POLO TOV OTTIKOV KOVOALOD GTNV OITTIKN OVTIANY).

7.2 Zvunepdopata

H mpototumia ¢ epyoaciog elvar o) n oMuovpyio T@V EKOVIKOV VOOV, 1
UETOPANTOTNTA TOV OTOIMV EYIVE UE TN YPNOT OLLPOPETIKMOV LOPPOV KOl TNV EVOALXYN
OTNV TLUKVOTNTA QLTOV, B) 0 OPKETH HEYAAOS aplOUOg TV SOKIHAGIOV KOl Y) 0 aplOpdg

TOV GUUUETEYOVIMV LE OTTTIKT avamnpio.

[Ipog amdvinon tov epguvniikodv epotnudTov, Bo Aéyoue apyikd, mT®OG TO 7O
avayvopicio (edyog ve®V Yid To. ATOpA e TUTTIKY] Opaot ftav 1o 4B ayyilovtag to 100%
Kol to Ayotepo avayvopioywo to 11E pe 25% emroyio, evd yio to Gropo pE OTTIKY|
avammpio o o avayvopicipo (edyog tav to 1IN pe 86% emrvyio kot To Atydtepo Tav T0
6Z pe 16%. To ocvunépacpa mov pmopet va degoydel eivar 60TL  pLope1| TV 0plovTILV
YPOUU®V ivor amd OTL QoiveTon N O TETLYNUEVY, EVAD 1| LOPPT TV TUKVAV KOVKKIO®V

Ntav N Ayotepn TETUYMNULEVT).

Ta Cevyn vedVv ta omoia iyov VYNAO TOGOGTO emTLYiNG NTOV OO TO TO YPHYOPaL
avayvopicyo. Avtd dsiyvel TOG 0 CLUUETEY®V Yoo va Bpel TN COOTH omdvtnorn o€
yperaletal oA ¥pdvo. Apa, 0 GLVOLAGUOG EAAYIGTOV YPOVOL KOl COGTAOV OTAVTNCEMY

EMUPEPEL LEYAAVTEPT EMITVYIO OPIGUEVES POPEG,.

O cVVOLAGLOG VP®V aVA TEST LE TN HEYOADTEPT emttuyio NTav To Teot 4 Kot pe ™
Myotepn emtvyio 0 Teot 6. Emopévog, mpokvmtel 10 1010 CUUTEPAGHO LUE TO VTOTECT
(Cebyn vodv) O0tTL OnAadn, M Hopen TV OopOVIIOV HE TNV EVOAANYN TUKVOTNTOG
ONUELDVEL TIG TEPIGGOTEPES GMOTEG AMOVINGCELS, EVAO 1N LOPON TOV KOVKKIO®V Ue, emiong,
TNV EVOALOYN TLUKVOTNTOG OMUEWMVEL TIS Teplocdtepeg AavBaouéves amovtioeic. H

aAANAoETIOpaoT TNG ONAdNG Kol TOL VA0V MG TPOG TIG GMOTEG KOl TIG AMVOAUGUEVES
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OTTOVTIOELG 0V EIVOL GTATIGTIKA ONUOVTIKT. XVVETMDGS, B0 pmopovoe va dtotvmmOel 6Tt edv
0 GULUUETEY®V €lval AVTPOG N YOVOIKO [LE TUTIKY OPACT| 1] OTTIKY OVOTNPio OE PAIVETOL VO

€xel onuocia ylo Tig EMOOCELS TOV.

YThpyel OTOTIOTIKA ONUAVTIIKY O0popd HETOED TV OVO OUAO®MV MG TPOG TO
GUVOAO T®MV COGTMV ATAVTNCEMV KOl MG TPOS TO GLVOAIKSO ¥pOévo. Mmopovpe Aomdv va
GUUTEPAVOVLE MG TPOG TO TPMTO, OTL Ol GLUUETEYOVIEG LE TLTIKY OPOCT| TOPOLGLALOLV
KAAOTEPEG EMOOGELS OGOV QPOPE GTNV AVAYVOPLCT] EIKOVIKAOV VOOV OO OTL TAL GTOUO, LE
otk avommpio. EmumAiéov, dev mpémer vo maparerpbel 6tL o1 £mddcelg Kot TV 600
opddwv (1" opdda: 68% war 2" opdda: 63%) deiyvouv TG Ol VPEG AVTEG UTOPOVV VO
YPNOLOTOMBOVV Y10 TNV TOPOVGINOT| TPIGOAGTATMV OVTIKELLEVOV KOl WOL0TATOV TOVG. L2G
TPOS TO OEVTEPO, O XPOVOG OV YPEWCTNKE 1 TPAOTN OUAOA Yo Vo amavINcel o€ OAa To
TEGT NTOV AMYOTEPOG Ad TO YPOVO NG deVLTEPNS OHAdAC. QG €K TOVTOV, 1 TPAOTY OULAd
avtihapupévovtay mo ypryopa  dwpopd-opordmra petald tov vedv. Emmpocheta, edv
0 ovppetéyov sivor avtpoag M yovoiko dg dadpapotilel onuoviikd poAo o0TE OTIg

eMOOGELS OTA TEGT OVTE GTO YPOVO OTOKPLONG GE AVTA.

H mponyoduevn eumelpio pe amtiky] GLGKELT] AVAOPOONC, 1 EKTOLIOEVOT) GE AMTIKO
VAMKO, N NAKio TOV GUUUETEXOVTOV, N NAKIN ELEAVIONS OTTIKNG avamnpiog Kot 1 NAtKio
OTOAELNG OPACEMG OEV OMOTEAOVV OEIKTEG GTATIOTIKA GNUOVTIKNG O1POpPaS O TPOS TIG
EMOOGELS OTNV OVAYVOPLON EKOVIKOV vo®v. H xoatdotaon Opmc g Opacng tov
GUUUETEYOVTO OMOTEAEL OEIKTN GTOTIOTIKNG OCNUAVTIKOTNTAG. AVTO delyvel T onuacio Tov
vo Olokpivovionl To. GTORO HE OMTIKN ovommpio o€ VO OUAdES: younAn Opacmn Ko

TOPAMOT), KBNS ATOTEAOVV OUAOES LE OLUPOPETIKA YOPAKTIPLOTIKA KO OVAYKEG.

H onuoocia 6Awv tov mapondve mopicpdtov ykertor oty aglomoinorn avtdv o€

UEALOVTIKEG EPEVVEG KOL TNV EPOPLLOYN TOL LITOPOVV VO OITOKTI|GOVV GE TPOKTIKO EMITEDO.
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H avayvopion eovikdv veodv HECH SPOPETIKOV HOPP®Y SiVEL TN SVVATOTNTO TNG
TPOGPOCILOTNTAG GE ATOUO [LE OTTTIKY ovotnpio ot eikovikd mepiBdAiovta. H yprion g
EIKOVIKNG TPAYLATIKOTNTAG Umopel var amoteAécetl podnotokd kot Bondntikd epyareio mg
TPOG TN GLAAOYN YOPIKNG TAnpogopiag. Or veég umopodv va yapoaktnpilovv ta
avTIKeipeva mov vdpyovv og £va xwpo. Etol, 1o dtopo pe omtikn avamnpio pmopet va
avyveDGEL KOl VO OTOKTIOEL L0 VONTIKY] EIKOVO TOV YMDPOL oL emiBupel va emokeptel. O
OoTOYUOG VO TTAEL £VOG OTTTIKG OVATNPOG GE VOV AyVOGTO YMPO EYEL OC OMOTELEGLO TOV
ATOKAEIGHLO TOL 0md Tov €€ KOopo. Otav opme Oa tov divetor 1 vkapia va yvopicet tov
YOPO vopitepa, HECH TNG EKOVIKNG TPUYUOTIKOTNTOC, TOTE N TPOoSPaciuotnTa £ivol

epktn. H mpaktikn epappoyn de otopatdet £0m.

Mécm aT®V TOV EIKOVIKOV VOOV dOVATOL 1] LETAPPACT] TOL YpOUATOS. To YpdL
amotelel éva ONUOVTIKO TPOMO EMKOWVOVIOG GTO OYOAIKO KOlU OTO OIKOYEVELWNKO
nepifariov (Ramsamy-Iranah, Maguire, Gardner, Rosunee & Kistamah, 2016). Edv d00¢i
OTO GTOUO L€ OTLTIKN avompio 1) SLVOTOTNTA VO EUTAAKOVY GTOV KOGHO TOV YPOUATOS, Hal
toug Pondnocet va givor mo akpiPeig kot amodotikol oe kabnuepvég dpactnplotnreg, va
yivoov mo aveEaptnror (Ramsamy-Iranah, Maguire, Gardner, Rosunee & Kistamah,
2016), va popdalovtor eumelpieg e TOLG PAEMOVTEG KOl VO TANPOPOPOVLVTOL YO TO.
ypopota tov avikeévov (Hamilton-Fletcher & Ward, 2013+ Ramsamy-Iranah, Maguire,
Gardner, Rosunee & Kistamah, 2016). ‘Etot, diapopetikd ypopato 0o petappdlovion o

OLPOPETIKES VPEG HEGM TNG YPNONS OMTIKOV CLOKEVMV OVASPOONG.

7.3 Ilepropiopoi Epevvag

Xe autd onueio Kpivetan amapaitnTo va AneOovv vIOYLY Ol TEPLOPIGUOL GTOVG 0TOT0VE
vrokeLTon 1 Epgvva. Q¢ TEPLOPICUOG TNG EPELVAG AVAPEPETOL 1| NAKIO TOV GUUUETEYOVTI®V,
N omoio aPOPA GLYKEKPIUEVO GTOVS VENPOVS EVINAKEG, G CULVEMELD 1) OTOOOYN T®V
OTOTEAECUATOV VO UMV WITOPEL VoL YEVIKEVTEL Y100 OAEG TIG NMKIOKEG OULAOES.
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7.4 MelhovTIKEG EpEVVES

[TBavn perdhovtikn épevva Bo amotelovoe 1 HEAETN TOV VILAPYOVTOC BEUATOC Kot
0 OAAEG MMKLOKEG OUAOES, OTTMC TOL TTAdLd, Ol £PNPoL, 01 HECMKES KO Ol MAKI®UEVOL.
Emnpocheta, o¢ cvuvéyeto tov vd diepevvnon Bépatog, Bo umopovce va givar n xpnon
QLTOV TOV VOOV OTNV TOPOLCINCT] TPLoOACTATOV avTIKEWEVDY. TEAog, 1dwitepa

EVOLPEPOV, Ba NTOV 1] LETAPPUCT] OLTOV TOV VOOV GE SLAPOPA, YPDILATOL.
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