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Hepiinyn

H aicOnon g mapovoiog amoterel facikd yopakTnpiotikd g oAANAETidpacng EVOG ypoT
e £€va GUOTNHO EIKOVIKNG TPOYHOTIKOTNTAG. TEXVOAOYIKA YOPOKTNPIOTIKA, OTOMUIKOL
TOPAYOVIEG TV YPNOTOV KOl  YOPOKTINPIOTIKE TOL  TEPIEYOUEVOL  €VOG  EIKOVIKOV
TEPPAALOVTOG UTOPOVY VO EXNPEAGOVY TOL EMIMEIN TOPOVCING TOV YPNOTAOV. LTOXOG TNG
TAPOVGAG EPEVVAS EIVOL VO, SIEPEVVICEL TNV EMIdPaCT TOV HeYEBoLG TG 006vNG TPpofoAng Kot
TOV EVILPEPOVTOS TMV YPNOTMV TPOG T0 BELA TOV elkoVIKOV TEPIPArAovTOg oty aichnon g
TOPOVCIOG KOl 0TA LOONOLOKE OTOTEAECUOATO LETA TNV OAANAETIOPAOT) LE VO EKTOUOEVTIKO
gwcovikd mepiardov pe Bépa v apyaio eAAnvikny ayysoypaeio. To amoteAéopata £dei&av
ot 10 péyebog tng 006vng mpoPoing dev Exel kopia enidpacn oy aicbnon mapovoing Kot
ot pofdnolokd amoteréopata. To evilapépov TV YPNOTOV TPOS T0 BERN TOL EIKOVIKOV
nepaiiovtog cuvdéetarl Betikd pe v aicbnon mapovoiag evd vynin Betikny cvoyétion
mapatnpeital ovapeoa oty aictnon Tapovciog Kot ToV aVTIANTTO PEAMGO TOV XPTOTOV.
AEE1G KAWL Topovaia, EIKOVIKG EKTOLOEVTIKG TEPIPAlLovTa, nabnoioxd amoteléouoo.

1. Evoayoyn

Ta cvotpata Ewovikng [paypoatikotnrag (EIT) amotedovdv éva 1oxvpd Kot ToALG
VTOGYOUEVO EPYOLEID OTNV EKMAIOEVOT, AOY® TOV TEXVOAOYIKMOV YOPUKTNPIOTIKMOV
KOl TOV HOVOOIK®OV 1010THT®V TOL TPOKLITOVV amtd avtd. Baoikd yopaktnplotikod
Katd v oAnAeniopaon pe évo cvotnua EIT amotedel n aicOnon tng mapovsiog, N
VTOKEWEVIKT aicOnon onAadr] tov ypnotn 0Tl PpioKeTol Kol EVEPYEL GTO EKOVIKO
TEPPAMLOV Kot Oyl GTOV TPAYHATIKO KOO0, XapaKTnploTikd evoc cvotpatog EIT
KOl T®V ¥pNoTdv pmopodv vo emmpedcovy to emimedo aicOnong mapovciog mov
Blovouy o1 ypNoTeg KOTA TNV AAANAETIOPOCT] TOVG e EVa EIKOVIKO TEPIPAALOV.

"Eva Exnadevtikd Ewkoviko Iepipdirov (EEIT) opiletar o¢ €va sikovikd meptpdAalov
mov Paciletor oe KAMOWO GLYKEKPUEVO TodUy®YIKO poviélo, mepthauPdver M
VTOOEIKVVEL £VOV 1] TEPIGGOTEPOVG EKTALIEVTIKOVG GTOYOVG, TAPEYXEL GTOVG YPNOTES
eumelpieg mov eivon adbvoaro N amibBavo vo PudGoOLV GTOV TPAYUOTIKO KOGUO Kol
odnyel oe ovykekpuéva uabnowaxd omotedéopata  (Zoyaprig, Ndrtone, &
Mukpdmovrog, 2008).
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H pofnooxn eumepio kot to padnoiokd amotedécpoto katd tnv ypnon evog EEIT
OLVOEOVTOL UE  TEYVOAOYIKOL  YOPOKTNPIOTIKE, OTOUIKODG TOPAYOVIEG TMOV
EKTOUOEVLOUEVMV KO YOPOKTNPLOTIKG Tov Opatog mov mpokettar va didaydel (Lee E.
A..L., Wong, & Fung, 2010; Salzman, Dede, Loftin, & Chen, 1999). Ev® ouwmg 0
aicOnon g Tapovciog amoterel facikd apaKTNPIoTIKO TNG dAANAETIOpaoNg e Eval
EEIT n mBoavn cvoyétion g pe 1o pobnotlokd amotedécpota dev éxel uehetnei
emapkmg (Persky et al., 2009), pe amotéleouo vo, amOUTELTOL TEPOUTEP® £PELVA
OYETIKA LE TOVG TOPAyovies oL emmpedlovv v aicBnon g mapovsiog kol To
amoteAéopatd e, ewwkd ota EEIT (Dalgarno & Lee, 2010; Mikropoulos & Natsis,
2011).

210%0 NG TOPOoVoag EpYOciag omoTeAel N Slepedvnon TG EMOPUOTG TEYVOLOYIKADV
yopoaktnplotikeov ¢ EIl kot atopikdv mapaydviov tov ypnotav oty aictnon g
TOPOVGIOG Kol 6To pHodnolakd arotedéopuato Kabdg kol 1 depebvnon ¢ mOavNC
oLoYETIONG ¢ aictnong g mapovoiag pe v emitevén Oetikdv padnolokov
OTOTELECUATOV.

Q¢ teyrvoroykdg mapdyovioag emiéyOnke 1o uéyebog g 000vng mpoPoinc. To
EIKOVIKO TEPIPAALOV TPOPANONKE GTOVG YPNOTEG GTEPEOCKOTIKG HEG® 006vng 227
Kot péc® mpoPoréa otov Toixo (LEyeBog 006vng Tpofoing 1207), pe xpnon tov idtov
Tpoc®Tikoh vroroyloti. H otepeocskomikn mpofoir dnuovpyel v yevdaicOnon
tov Pdabovg ko g Tprodidotatng (3A) OmEKOVIONG GTOVG YPNOTEG HECH TNG
TPoPorNg OlPOPETIKNG €kOVOG o€ KABe pdatl. QG OTOUIKO  YOPAKTNPIOTIKO
EMAEYONKE TO EVOLAPEPOV TOV ¥PNOTOV G TPog To B¢pa tov EEIL dniadn v téxvn
TV apyoiov ayyeiov. To evolapépov mpog to Béua evog etkovikoy mepipdAlovtog, av
kot Oempeitor Ot givor mOavd vo cvvelceépel oty aictnon mapovciog Kabmg
Umopel vo TPOKOAESEL TNV €KOVOLN ETIKEVIPMOOT] TNG TPOCOYNG TOV YPNOTOV CE EVa
ewcoviko mepipdirov (Wirth et al., 2007), dev £xer uehetBel enaprmg (Sacau, Laarni,
& Hartmann, 2008). Eniong, digpguvdtol 1 enidpoot TOV Topomdve TEXVOAOYIKMY
KOl OTOUIK®V Topayoviov otov avtiAnmtd psolopd (perceived realism) tov
XPNOTOV Katd v oAAnAenidpacn tovg pe o EEIL Xe avtiotoyyio pe tov opiopd tov
McGloin, Farrar, & Krcmar (2011), o avtiAnmtog peaiiondg opiletonr wg o Pabuog
OTOV OmOl0 TO EIKOVIKO TEPPOAALOV TPOGOUOUDVEL TO OVTIGTOL(O TPUYUOTIKO
mepPdAlov Gyt HOVO MG TPOG TNV OANBOPAVELD TOV YPOPIKMV KOl TOL YOV OAAG Kot
OG TPOG TIC EVEPYEIEC KOL TIC CLUTEPLPOPEC TAOV EKOVIKAOV YOPOKTNPOV Kol
OVTIKELLEVQV.

2. MeOodoroyia,
2.1 EpgovnTikd gpotipoto,

Ta gpgvvmrikd epoTata TG TOpovSUg Epyaciag elvat:
e Tlow eivar n emidpaon Tov peyéBouvg ™ 006vnc otov avtiAnmtd peaAIoUd, GTHY
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aicOnomn mopovciog Kol oTo HoONoloKE OmTOTEAEGHOTO TOV YPNOTOV WUETE TNV
olorAnpwon tng aAAnienidpaong toug pe éva EEIT;

®  YTApyel GLUGYKETION AVAUESH GTOV AVTIANTTO PEOAGUO, otV aichnon mapovsiog,
010 evdlPépov TV ypnotav mpog 1o Bépa tov EEIl kou ota pabnoiokd
AMOTEAEGLATO LETE TNV OAOKANp®GT TG aAANAETidpacng Tovg pe éva EEIT;

2.2 Agiypa

To deiypa anotélecav 60 portnTpieg /teg (52 yvvaikeg, 8 dvopeg, péon Ty (L.T.)
19.32, tomkr| andkion (t.0.) 2.43, edpog nAkiag amd 18-32 etcdv) Tov Tardoaywyikond
Tunpatog Anpotikng Exnaidevong (ITTAE) tov ITavemotpiov loavvivov.

2.3 E€omthopnog

‘Evog mpocomikdg vmoroyiotig pe kdpta ypoeikdv NVIDIA Quadro FX5600
ypnowonomdnke kol ot dvo ouvvOnkeg mpoPforng. To ewovikd mepiPdAiov
npoPAnOnke otoLG YPNOTEG O©E oL otepgookomiky 006vn (22") N péow
01€pE0SKOTIKOV poPoréa otov Toiyo (120"), pe ypnon tov mpoPforéa CHRISTIE
Mirage HD6 1080 HD DLP®. Katd v ypfion tov npoPfoiréa, ot ypnoteg Kaboviav
3u. pokpd omd tov Toixo. Kot otig 600 cuvbnkeg mpoPoing ol ypnoteg popecav
otepeookomikd yoold STEROGRAPHICS Crystal Eyes 3®. I'a v oAAnienidpacn
TOUG HE TO EWKOVIKO TEPIPAAAOV  YPNOUOTOINCAY TOV GLUVOLOCUO TOVTIKL —
TANKTPOLOY10.

2.4 Ewoviké nepipdaiiov

To ewovikd mepifdriov avamapiotd Eva yopo avackapns (Ewkéva la), otov omoio
APYLKAL O YPNOTEG EMOKENTTOVTOL TV GLAAOYN LE TO OPYOLOEAANVIKG aryyeia, 1) omoia
AMOTEAEITOL OO QUPOPEN Kol OKO(QO YEMUETPIKOL pubpov, Afkvbo Kot TviKlo
£puOpOHOPEOL PLOLOD, Kpathpa kot VIpio peavopopeov puOrov (Ewova 1p).

Eixova 1a: EEwtepinog ywpog avaokopns Eixova 14 Xvlloyn ayyeiwv

Kotd v mepmynon tovg otn GLAAOYN pHE TO Oyyeild, Ol YPNOTEG GLAAEYOLV
mnpogopiec, pe T Ponbeio evog ewovikov  Eevayov. To k@Be  ayyeio
TANPOPOPOLVTAL TO OVOUE TOV, TN ¥PNON TOL, TO PLOUO S1OKOGUNGNG GTOV OToio
aVIKEL Kol TO BOCIKE YOPOUKTNPLOTIKG TOL PLOHOD SlKOGUNONG. XTN GUVEXELL
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umopobv va petafodv otov e£mTepkd Y®Po Omov Tovg {mreitar, amd Evav GAAO
EIKOVIKO YOPOKTNPO, VO GULYKEVIPMOOOLV KOUUATIO ayyeimv epuBpopopeov Kot
Ye®UETPIKOV puOpov ta omoio. Ppickoviar otnv avackoen (Ewdva 2a). Téhog,
petafoivovy oty omobnkn o6mov Tovg (nreitol va tomobetioovv To ayyeio TOV
Bpiokovtol oto péco g amobnkng ota avtictolyo Pabpa To omoio £XOVV TOUTEAES
ue to ovouata tov oyysiov (Ewova 3).

o

Ewxova 2a: Emiloyn kouuatiod ayysiov Ewxova 2f: TorwoOétnon ayyeiwv oe fabpa
2.5 Awdikaocio

H aAlnlieniopaon tov ypnotov pe to EEIl mpoaypatomominke o€ okotevny Kot
AMOLOVOUEVT  aifovGo TOL  €PYOCTNPIOV  EIKOVIKNG  TPAYLOTIKOTNTOS —OTNV
exnaidevon tov [ITAE Ioavvivov. Ot yprioteg katd v aei&n tovg, tomobetOnkay
Toyoio o€ Mo omd TG dVvo mEpopaTikeg ocuvOnkeg (mpoPforn tov EEIl oty
otepeookomikn 086vn 1N wpoPoin tov EIl péocw otepeockomikod mpoforéa oTov
toiyo). IIpwv v &vapén g emioKeYNng 6TO E1IKOVIKO TEPIBAAAOV, Ol GULUETEXOVTEG
OTAVINCOV OTO OMUOYPUPIKG GTOLEI TOV EPOTNUATOAOYIOL KOl GE EPWOTNOELG
OYETWKECS JLE TIG YVAOOELG TOVG (G TPOG T apyoio ayyeia.

Apéomc petd v eniokeyn oto EEIT ardvinoav 6to epotnuatoldylo u€tpnong tov
avTUNmToh PECAICUOD, TG aicnoneg ¢ ToPOVGinG, TOL EVOLNPEPOVIOC TPOC TO
0épua mopovcioong tov EEIl kabhg xor o tpeig epmtioelg a&loAdynong tov
LoONCLOKAOV OTOTEAEGLATMV.

2.6 Khipakeg pétpnong

Metd v oAANAETIOPOOT [LE TO EIKOVIKO TEPIPAAAOV OAOL OL YPTOTEC CLUTANPOCAY
TO  UETOQPOOHEVO  ©TO  eMAnVIKG  epotnuatordylo MEC  Spatial  Presence
Questionnaire (MEC-SPQ). H gykvpémnta kot 1 aéomotio tov MEC-SPQ éyet
emPefarmbdei oe mponyovpeveg épevveg (Sacau, Laarni, Ravaja, & Hartmann, 2005;
Vorderer et al., 2004) kot emaAn0g0Onke axoun pa eopd oty mopovoa épgvva. O
ovvtedeot)g Cronbach a yio T VTOKAOKES TOV EPOTNUATOLOYIOV TOL AVOPEPOVTOL
otV aicBnon g mapovciog (IT) Kot oTo gvdloEEépov TV ¥PNOTOV TPOG 1o BEa
napovoioong (EN) frav .91 kot .88 avtictoyo.
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O avtinmtog peolopog alohoyndnke pe oktd epmtioelg Pabuovounuéveg katd
Likert, otic omoieg o1 ypnoteg kKARONKav vo amavioovy amd 1 énc 5 og Oéuata Tov
oyetilovtol pe TV aANB0QAVELD TOV OVTIKEWEVOV KOl TOV EKOVIKOV YOPOKTHPOV,
v gukoiio aAAnAemidpoong kot v avoarpo@odotnon tov EIl. O cvvieleotnc
Cronbach a ftov .82.

Téloc, yio v a&loAdynon Tov HoBNcloKOV omoTEAECUAT®Y, 0L XPNOTEG KANONKAY
VO, QTOVTNGOLY GE VO EPMTNOELS avoLyTov TVTOL: «Ilotovg PLOLOVS dLaKOGUNONC
apyoiov ayyeiov yvopileig» ko «Ilow givol ta Pacikd otoryeio Tov Kabe puOLOD;»
KaOd¢ Kol o€ po epmtnon avtiotoiynong: «Eméleée yia ke ayyeio T ypnon tovy.
H dprot Pabuoroyia nrav 12.

3. Amoteléopato.

Y 28 dropa (5 dvopeg, 23 yovaikeg, p.t. 19.82, t.a. 3.5, gvpog nhciog 18-32) to EEIT
wpoPAndnke oe otepeockomikn 006vn evd og 32 dropa (3 dvopeg, 29 yuvaikeg, W.T.
18.88, 1.0.. .42, evpoc nMkiog 18-20) péow otepeoskonikov TPoforén oTov TOlYO.

[Ma Vv andvinon 6to TpdTOo gpeLVNTIKO epdTNUa. dlevepynOnke t-test aveEdptntov
delypudtov, ovykpivoviag tn péorn Ty Tov eEapmuéveov petafAnTov (avTiAnmtog
peoMopog, aicOnong mapovoiag, evolapépov mpog 1o 0éua tov EEII) otig dvo
ouvOnkeg mpoPoAng. Agv PBpébnke GTATIOTIKA GMUOVTIKY dl(pOPE GTOV OVTIANTTO
peoAopo yio tnv 086vn (n.t. 3.84, t.0. .64) kou tov mpoPoréa (p.t. 4.00, T.0. .57),
t(58)=-1.00, p=.32. Emiong, 6ev Ppébnke oTATIGTIKO ONUOVTIIKY Ol0pOopd oTNV
aicOnon g mapovciog TV xpnoT®dv 6tovg omoiovg to EEIT tpofAndnke oty 006vn
(w.t. 3.98, 1.0. .62) ko 6€ avtovg oL TO EIT poPfAndnke ctov toiyo uéow mpoPoréa
(w.t. 4.00, 1.0.. .55), t(58)=-.11, p=.91.

Q¢ mpog 1o, pobnolokd amoteAéopata, oL ¥PNoTEC TG opddag e o8dvne eiyav
KOADTEPT EMIO0ON OTIC EPOTNGELS KATAVONONG UETA TNV OAOKANPMOT TNG EIKOVIKNAG
eumeipiog og oyxéon pe Tov ypNnoteg otovg omoiovg to EEIT mpofAndnke otov toiyo
péow tov mpoPoréa. Qotdco, M OTUTIOTIKN avAivorn €0e1e OTL dev LEAPYEL
OTOTIOTIKA CTUOVTIKY Olpopd GTO, LoONGLOKA OTOTEAECUATA TOV XPNOTOV GTOVG
omoiovg o EEII mpoPAndnke otn otepeockomky 006vn (p.t. 8.89, 1.0. 2.67) Ko Tedv
xpnotav otovg omoiovg to EEII mpofinbnke otov toiyo pécm mpoPoréa (p.t. 7.88,
1.0.. 2.87), 1(58)=1.42, p=.162.

Mo v andvinon oto de0TEPO EPEVVNTIKO EPMTNILO YPTCLULOTOIONKE O GUVTELEGTNC
ovoyétiong Pearson. Ta amoteléoparta yio tnv 086vn mapatiBevion otov [ivaxa 1,
eV Yo Tov mpoPoiréa otov [ivaka 2.

Ilivaxag 1. Xvoyetioeis avaucoa otnv aicnon moapovoiag, oto evolopépov, oTtov
ovTIANTTTO peadiouo ko ato podnolaxd aroteléouoza (00ovn)

Mertafintég 006vn (N=28)
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1 2 3 4
I (1) 1
EN (2) 33 1
AP (3) 60%* 24 1
MA (4) -19 .08 04 1

Iivakag 2: Xvoyetioels ovaueoa oty aicOnon mopovoiog, ato evolapépov, oTtov
aVTIANTTTO peadiouo ko oto uodnaolaxa aroteléouoza (Tpofoléag)

ITpoPoréag (N=32)

MetofAntég 1 2 3 4
1 (1) 1
EN (2) A4* 1
AP (3) 62** A4** 1
MA (4) 17 13 -01 1

Onwg TpokOTTEL O TOVE TOPATAVE TIVOKES, PpEOnke Lo toyvpn BeTikn cvoyETion
avipeco otnv aichnon mopovciog Kol TOV OVIIANTTO PEOAMOUO TOGO Yo TNV
nepintoon g 006vng [r=.60, n=28, p=.001] 660 Kot yio TOV TPpoPoréa [1=.62, n=32,
p<.001], emouévwg vynidtepa emineda aicOnong mapovciog ocuvvdovtal e
VYNAOTEPO. EMMEDD AVTIANTTOD peoliopov. Avtifeta, dev mapatnpnOnke cuoyETIoN
avdpeco oV aichnon g mapovsiog Kol 6To LoONCIOKE OTOTEAECUATO GE KO
amo TIc 6V0 cLVOTKES TPOPOANC.

Téloc, BeTikn cvoYETION TAPATNPEITOL GTNV TEPIMTOOT TOL TPOPoAEn, avapesa 61O
evolapEéPov mpog To Béua mopovcioong kol v aicnon mapovciog [=.44, n=32,
p<.05] xor aviueco oTo €VOLPEPOV KOl TOV OVTIANTTO peoiioud [r=.44, n=32,
p<.05], 6mov vynAdtepa emimedo evOLEEPOVTOC TPOC TO Ofuo. mapovcioomg
ouvdEovTal e LYMAOTEPQ EMimEdD aicONONG TOPOVCING KOl AVTIANTTOD PEUAIGHOV.

4, Younepaopoto,

Ta amoteléopata deiyvovv 0TL T0 p€yebog tng 006vng mpoPoing dev €xel emidpaon
OTOV  OVTIANTTO  peoMopd, omv  aicbnon mopovoiag kot oto  pabnolokd
anoteAéopato. H aicOnon mapovsiog ftav vynin kot otig 000 cuvOrKeg TpoPoing,
evo ot avtifeon pe dlheg épevveg (Laarni, Ravaja, & Saari, 2005; Youngblut, 2007),
dev moapaTnpnOnKe dlopopd OVALESH GTOVE YPNOTEC TMV OVO TEIPULATIKOV OUAIMV.
Qo106G0, GTIC TMPONYOVUEVEG EPEVVEC Ol YPNOTEC Oev OAAMAEmidpacav e Eva
eXTadEVTIKO elkoViKO TepPdAilov kot 1 TpoPforn) Tov TePPAAAovIoc dev MTaV
GTEPEOCKOTIKT].

Yynin Ogtikr ovoyétion mapatnpinke avapeso oty aicOnon mapovciog Kot Tov
QVTIANTTO PEQAIGHO KO YO TIG 600 GLVONKES TPOPOANG, OMOTELEGUA, TOV GUUPOVEL
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ue tovg Shafer, Carbonara, & Popova (2011) kot tovg McGloin et al.(2011). ®aiveton
OTL TO VYNAO eMMESO OAANAETIOPAONC KOl O PEOAMOUOG TOV EIKOVIKDV YUPUKTIPOV,
tov 3A ayyelov Kol Tov Kovikov TepBdAlovTog elval TEXVOLOYIKOL TOPAUYOVTEG
TEPLGCOTEPO ONUAVTIKOL 6TV SLapOpPmao tng aictnong g mapovoiog amd 6Tl T0
uéyebog g 006vnc TpoPfoing.

To evduopépov mpoc 10 B0 TOPOVGINoNS TOL EKOVIKOD TTEPBAALOVTOG GUVIEETAL
Betikd pe v aicBnon g mapovoiag oty mepintmon tov tpoforda. Eivar mbavd ta
dropo mov Ppiockovv evdlapépov 1o Bépua tov EEIl va €yovv xivmtpo va
EMKEVTIPMGOLV TNV TPOCOYN TOLG OTO EIKOVIKO TEPIPAALOV, OTMG OVAPEPETOL KO
amd tovg Wirth et al.(2007).

Ocov agopd to pobnolokd omotehécuato, oev Ppédnke cvoy€Tion TOvg HE TNV
aicOnon mapovoiag. To amotéleoua avtd givor o cupemvia pe ovtd Tov Persky et
al. (2009) xotr tov Natsis, Vrellis, Papachristos, & Mikropoulos (2012), aiAd
avtifeto amd avtd ¢ £pevvag tov Winn, Windschitl, Fruland, & Lee (2002) ot
omoiol vrooTipilav 6Tl N aichnon Tapovsiag anotelel TPOYVMOSTIKO TOPAYOVTA TNG
uabnong, 6mog kot g perétng tov Mikropoulos (2006), 6mov o vYNAG enineda
alobnong mapovciag TV ¥pNOTOV  TOLG PoNOncav  OTIV  OMOTEAEGUOTIKY
oAoKANpmoN TV podnolakdv dpactnpotitov. O wkpog aptBpoc avTiKpovouevmY
EUTEIPIKAOV OEOOUEV@V OEV EMITPETEL TNV YEVIKELOT Y1 TN OYECN NG aicbnong tng
TOPOVCIOG KOl TOV UAONOIKOV OTOTEAECUAT®V OV TPOKLATOVV Ond TNV YPNon
EIKOVIKDOV EKTOULOEVTIKAOV TEPIPOUALOVI®V.
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