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MepiAnyn

Ymv napovoa PiAOypa@Ikl) avaokomnon £Xovpe @G BACIKO OTOXO VA IIAPOLOIACODHE TOV TPOMO pe
tov omoio ot Texvohoyieg ITAnpogopiag Emxoweviov (TTIE) anavtodv ota epotpata mov Bétet 1)
owdaktikn) g Broloyiag. Eidikotepa, eotialovpe otV OMTIKONOINOT €VOG TPLOOIACTATOD PEANIOTIKOD
KOO0V omov Aapfavoov yodpa ola ta Podoykd @awvopeva Kat aAAnAemdpovy ot Proloyikég Sopeg,
péoa oe pia Swodwaotatn exnadevtikn npayparikotnta. I[lapovowadoviatr {ntrjpata mov apopovy
yevikotepa T xprion tov TIIE otig Oetikég emotpeg kat avalvovtatl PEATioTeg SIOAKTIKEG IIPAKTIKEG
oo katopfmvoov va genepdcovv ta epmodia moov Badet 1) emotrpn ¢ Bloloyiag (péom tov Wiaitepov
XAPAKTNPOTIKGV T1)G), 0TV Ipoonddela avaniaioi®ong g oxoAkng ekdoxr|g g BloAoyikr|g yvaong.
‘Exovv emi\exbel MPAKTIKEG ITOL €KTOG AIIO TNV EVOLAPEPOLOA EPAPHOYI] TOvg €xel dramotmbel xat
onpavtiky Bektioon ot pabnowakrn dadikaocia. ONoxAnpovovtag, ovlTape yia EMUIAEOV AIIALTHOEL
g oxoAkr)g exdoxnig g Bloloyikrig yvmong kat myv apwyn) v TTIE oe avtr) v mpoxAnor).

A€€eig KAe01a: Broloyia, Texvoloyieg ITAnpogopiag Emxoweviov (TITE), Tpiodidotaty Anekovion,
Orntikonoinon).

Elcaywyn

H évtaln tev TIIE (web-based epyaleia, epappoyég, ovokeves, eSomhiopodg dtdaokaliag kat
pabnong, ovokevég mobile, pgbodot avaktnong mepteyopévon, AOYIOHIKA) OTNV eKIaidevorn)
Oev apkel ywa va em@épet Oetikég ovvemeleg ot pabnowaxr) Siepyaoia. Ot texvoloyieg
pIIopovv va vmootpiovy kald opyavepéva oxédia pabnpatog, opeg Oa mpémet g
xpnong va énetat n Stepedvnon g amoktndeioag yvwong kat eviexopevng Behtioong oe
emiredo Selot)toV Kat otacemv. Amatteitat éva kKald opyavepévo niaiowo pe Sexabapeg
nadaynyikég Olepyaoieg, otev) oovepyaoia pe OAa ta epmiekopeva pépn (Zxnpa 1) xat
KATAANNAL eMPOpQ®OT1) TOV eKadedTKOV oote va PeBaimdet i) Oetwkr) enidpaon) tov TIIE,
Wwaitepa otlg Oetikég emotpeg Kat 11 avadelll] WPOXOKOWOVIKOV 1KAVOTT®V OH®G
apaxivnor), avto-ektipnor), avronenoidnon (Gras-Velazquez, 2016).

IMpoxovntoov mpoxArjoelg, aA\d Kat evkaipieg, yia OAa ta epmlekopeva pépr), Kabmg ot
eKTIaOELTIKOL TIPETIEL VA TIPOETOLUACODY TOLG HaABNTEG yia évav KOOPO, O OIol0g AOY® TRV
MOKIA@V  KOWW®VIKOOIKOVOHIK®V HAPAYOVI®V Kal Trg Texvoloylag, petafdlietat
nowk\opopga. Oleg opwg ot mapepfaoelg tov TIIE omyv exnaidevon Oa mpémet va
otnpifovtat oe epeovnTika dedopéva (Dix, 2007), agpoo ta eNkutr) ototyeia ovyva epdovovrat
Yia TV KPUTKY) oty eknadevtiky) texvoloyia (Trucano, 2011), av katl Tig IePLocOTEPES
POPEG TA ePeLVNTIKA dedopéva Iapéxovy vIIooxEoelg yid mbaveg alhayég oty eKIIaidevorn
pe ) xprjon tov TIIE (Ilomaki, 2008).
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Zxnpa 1. TIIE otig Ostikég emotnpeg - EpmAexopeva pepn
IInyn: Gras-Velazquez, 2016.

H xpion twv TME otig OcTikEG EMOTANEG

Ot véeg texvoloyleg PIIopody va xpnotporowfodv yud vd evioydoovV TV eVVOLOAOYIKI)
KATavonot) Kat vd IPodyouy Ty drmoKtnon oynAoo emurédov 6eSlotrtov okéyng, my idwa
otypr) oo 1) S19aoKalid TV eTK®V emoTp®V Exel @G 0ToX0 TNV KaAepyela SeSlotrjtov
ON®G MAPATPNOl, MEPAPATIONOS,  OpPYAvV®ON-OXedlaopog, — aStohoynorn,  emivorn)
POPANpATog, apalpetikog Kat Aoykog obANoytopog, kA (Gras-Velazquez, 2016). Emuréov,
o€ évav KOO0 IO TO eKIAldenTIKO MeptexOpevo alddet kat eprmovTifetal 1000 ypryopd, 1
TeXVONOYLA EMITPETIEL OTODG EKTIALOEDTIKODG VA AVAVEMVOLV TO OOAKTIKO MEPLEXOPEVO TODG
®OTe 1) eKIaidevon va pny ompifetat oe eKTOIOHEVA OXONKA eyxelpidla o¢ PAotkeg mnyég
EPLEXOPEVOD, He TEAKO OTOXO Op®G va PNV €oTldfovpe OTO WnPako epyaleio Iov
em\éyetat ald OTov TPOHo He Tov omoio avutd Ba mpooappootel otovg pabdnotakovg
otoyovg (LeBaron & McDonough, 2009).

H texvoloyia emrpémnet v epappoyr] dpKeTov eVAAAKTIKOV 1OAKTIKOV TIPOOEYYIoEDdV
omv tady), oneg 1 ovvepyaoia (Goddard, 2002) xat 1 e§atopikevpeévn pdabnon (Becta, 2003).
EmunAéov, 1) amoBnkevorn xat 11 avaioorn) eknadevtikov dedopévav (educational data) armo
AOYIOPIKA avAKTNong ODANPOPOPL®V, IAPEXEL T OLVATOTTA KATAVONONG TOV dlepydoiov
IIOL IPAYHATOIOLVTIAL o emimedo atopov (pabntr)), tadng kat oyoAelov ot peydleg
xpovikég meptodovg (Learning & Teaching Analytics). H yprijon tov TIIE otig Oetikég
EMOTIPeG EMTPEIIEL TO OXEDAOPO OOAOKANIDV, IOV LIIOOTNPI{oLY pHoVTEAa StdaoKaliag Kat
pabnong ta omoia aAAnAemOpodY pe eQAPHOYEG TOD MPAYHATIKOD KOOHOD KAl MEPEXODY
ermu\éov dovatotnteg epevvag, oxediaong, avaloorng, ovvleong xat emxowvaviag (Goddard,
2002).

H emtoxrig xprjon tev TIIE otig OetTikég emotrn)peg arattel GDOXETION He TA IPOYPAPPATA
onovdav, Tovg dtabéorprovg pabnolakovg mOpPovg, TV Texvoloyia, ) SIOAKTIKY] KAl OMOT)
Olayeiplon ®ote va o@eAnfoov olot ot pabntég. Xe OAn avtr v mpoomdbela etval
Anapaiti 1 €Rm\OKI TOV EKIAOELTIKOV: VA XPI OO0V MEPIEXOPEVO WPNPLAKO, Va
éxoov Oetikr) Swdabeony wg mpog tig TIIE (Hsu, 2016), va avamtoéoov otadtaxda
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armoteheopartikny madayoyikda Owaokalia pe emikevipo Tig TIIE oOmweg onpavtikég
mpoondbeteg mpog Vv katevbovon Tov  oxedlaopov, TG IMpoeTolpaciag, TG
avatpo@odotong tov pabnpatev (Gras-Velazquez, 2016; Buntting, Williams, & Jones,
2015). Ta epyaleia tov TIIE pmopoov va ovmoPonfrooov ) Owbaokaiia emedr) ot
Texvoloyleg HIIOPOLY va OleDKOADVOLV TNV KATAOKEDI] TG YVOOong, TV evioxvon Tov
oLVOEoN®Y (YA®OOES, TIEPLYPAPES), TO OLAPOPAOPO TNG WPHPLAKI|G HANPOPOPIAg KAl TOV
Oedopévev kat v alnlenidpaon pabntov petald toog aAAd Kat pe ToV eKIAtdeuTIKO
(Anderson, 2005).

Ot Osborne & Hennessy (2003) yapaxtrpilav v naday®yikr] HEXpt eketva Ta xpovia
apKeta oovinpnuky] kabog ot Paowr) g dopn mepieyoviar ot Swahédelg TV
EKIIAELTIKOV, eV® Olamotevetratl neg 1 taxvmrta eéhéng tov TIIE eivatl tpopaktikda
ypnyopn. Ot Betikég emotnpeg Kat 1) épeova ot ddaokalia kat padnorn avamtdocovat pe
pia npoPAenodpevn xavovikotta, emrpenovtag otovg Katz & Golden (2008) va piArjooov
ywa tov ayova Opopov petald texvoloyiag kat exmaidevong. IMapadooiakda, ot TTIE
Xpnotpomotovvtal otig Oetikég emotpeg oe téooeptlg Paocwkeg meproxég dpdaong: diaxeipion
Oedopevev, mMnpogopida, emxovevia Kat egepedvnorn Kat kKabe pla amo avteg tig Oepatikég
ePloxég KAALIITEL éva eDPOG AOYIOHIK®OV KAl P XAVIKOV Pep®V (Zxnpa 2).

Kataypadeig MpocopowaoeLg Awadiktuo HAekTpOVIKA
AeSopévwv Epyaheia oAnAoypadia
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Ixnpa 2. EpyaAeia TIIE otig Oetikég emotrpeg, Inyn: Gras-Velazquez, 2016.

Towg otav Oa Ppedel n xpvor)] Topr] HETASH TG «LIAPXOLOAS TexVoloylag» Kat g
exraidevong, 1 texvoloyia va Ppioxketat 1on akopa éva Prjpa HIPOOTd OH®G ILY. HE TO
Internet of Things (IoT). To IoT, agopd ) dovaromta diaodvdeong ATOPMY, PNXAVOYV,
OLKIAKOV CDOKEL®V, ANADV AVTIKEIPEVOV KAl S1AdIKACI®OV, MOTE PE0® TNG EMKOLVOVIAG Kat
aMnAemidpaocng Tovg va emTOYXAVETAL ADTORATIONOG Kat avtaliayr) Oedopevav, pe TeNkr)
KatdAndn v adlomoinon OAovV avtdv ot TO0O Olapopetikd emimeda evola@épovtog
(emyeprioetg, vyela, exmaidevor), mepiParlov, vrmodopes, égomveg moAetg, KTA). 'H axopa oe
o mpoxopnpévo eminedo, Onwg diamotavetat oto Zxhpa 3, pe 11g «40 OepeAdiodelg xat
avadvopeveg texvoloyieg yia o péAhov» (40 key and emerging technologies for the future)
(OECD, 2016). Onwg Owamotovetdat, oto péAdov O0a pag amacyoArnoovv ot Kpavrtikoi
DIIOAOY1O0TEG, TA DIIONOYIOTIKA OOVVeEQd, 1) avaloor Oedopévav, ktA. Eidwkotepa, oty
exnaidevor) 1 avalvon péta- Kat péya- 6edopévmy, 10oo Katd T SdaoKaAia 000 Kat Katd
m pddnon (Teaching and Learning Analytics), Oa emtpéypet v emiloorn eKHaOeLTIKOV
nmpatev oe eminedo oxolkr) povadag, 1) tadng, 1 TUApAToS, 1) akopa kat padnt). H
peAét) kot 11 amotipnon twv dedopévav Ba evioydooov v e{atopikevpévn pdbnon),
IIPOCOOKMVTAG 08 KAADTepa padnolaxd amoteAéopata.
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Zxnpa 3. 40 Bepediwderg kat avadoopeveg Texvoloyieg yia to péNov.
IInyn: OECD, 2016, o€A. 79.

H ¢pevva TALIS (Teaching and Learning International Survey) (OECD, 2014)
oamotaver g ot TITE yprotpomotodvtal Atydtepo Oe OX€OI e MePLOcOTEPO MAbNTIKEG
OwdaxTikég otpatnyikes. ITave amod 1o 70% TV eKIAIOELTIK®V TG EPELVAG AVAPEPEL TIMOG
eCetaCoov 1o TETPAdlo epyaci®v TV pPadnt®v Tovg apketd ovyvd, eved pOAlg to 38%
avagépet g xpnopomnotet ooxvd Tig TITE, av xat otig meploootepeg XMPEG IIOL ODHIHETELXAV
ot TIIE xprnowponowodvtatr katd kopov oe dlMovg Ttopelg. Evleiktikd, ot ovvexmg
e€eAl00OEVOL TPOIIOL EMIKOLVOVIAG KAl PETAPOPUS OedOpévmV EmTPEnony Tov amevbdeiag
é\eyxo g Texvoloylag, eve 1Ly. Stebkolovvoov Tr pdbnon pe maiyvidia (game-based
learning) xat to dlapolpacpd deSopEVOV Katl apyxei@Vv pe omotodrmote Slenpopévo HiKTLO
ovvepyatav (Israel et al., 2013).

Ot Chisalita & Cretu (2012) avagépoov g 0 TeXVOAOYIKOG YPAPPATIONOG Oivet épgaot)
oto va yvepilel o xprjotng Img AetTovpyodV KAt PIIOPoLV Vd XP1OHoIIow0ody T0 AOYIoHIKO
KAl TO PNYAVIKO pEPOG TOL DIIOAOYLOTI, £V® O WIPLAKOG €YYPAPATIONOS £0TIAdel OTOVG
TPOIIODG HE TOLG OIOLODG HITOPOLY VA EPAPHOOTOLY YV®OON Kat 0eSlotnteg (ote va
emALOOLY OLYKEKPIpEVA Epya, Omwg ot exrnaidevtikeg Opaotnprotntes. Ta mapamndave
1oXbOLYV DIIO TNV AlPEOT) IMAG Ol COPHETEYOVTEG £XOLV MIPOOPAoT) oTig KATAANAEG vITOOOEG
(yneraxég ovoxeveg, vrmodopég dradikToaxn)g mpooPaog, eAevbepia diaxivnong dedopevav,
ktA). H avamoln tev TIIE pe ) pop@n TovV @Oopnidv OLOKELAV, ON®OG @opntoi
DIOAOY10TEG, TAPMAETEG, éSpmva AéP@Va, TapdAnAd pe v avamntodn oo Stadpactikon
Web 2.0 xat Tig epappoyég odvvepov (cloud), priopovv va evioyvoovv ) didackalia xat
pabnon (Barak et al., 2011) agod xataypagetl xat OeTikr] cvoxétion petald ToL MooooTOL
pnviaiag xpriong eKmatdevTikod AOYIOHIKOD KAl TOL XPOVOL Hov dAIIaveltdal otV evepyo
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pabnon (EDASMO, 2009). Ecteo Kat 1 HEPIKI] XPHOL TOV NAEKTPOVIKOV DIIOAOYIOT®V OTd
oxoleta, éyet kalvtepa amoteléopata oe oxéon pe Toog pabntég mov Oev xXPIOLHOMIOLObY
kadoloo.

H AidaokaAia tng BioAoyiag

Ta waitepa xapaktnplotkda g Blohoyiag, priopodv Katd v avan\aioi®on TG OXOAKI|g
exboxfig g Proloyikrg yvoong va evioyofodv, va OlEDKPVIOTODV KAl va
petaoynpatiotody pe v xpnon tov TTIE (Ztaowdxng, 2016; Ztaowvaxng & KoAtomovhog,
2009). Xapaxmnplotikd onwg 1 MOALDIAOKOTNTA, 1) aAANAEmiOPaor), 1) 1OTOPKOTTA Kl
OAAG GAAQ, PHOPOVLV VA AITOTEAECODY SIOAKTIKA AVTIKEIPEVA, 1] AVAIIAAIOIOO0I) T@V Onoimv
ovvemkovpeitat aro Tig dovartotreg Tov TIIE. Qg xapaxmpotikda g épprag vAng, mov
peletda n Boloyla, avagépovtat 1) MOADINOKOTNTA-0PYAV®OL), 1) XKL POVAdIKOTN T, 1)
IowOTNTA, 1) POVAdIKOTNTA KAt PetaPAntomTa, 1 OIapdn yeveTlkod MIPOYPAPPATOS, 1)
LOTOP1KI] QOOT), 1) QOO emhoyr), 1) anpoodoptotia (Mayr, 2008, om. avag. ZTaotvdaxng,
2016, oeA. 173-174). H ovotnpuikr) peétn) evog BloAoyiKod ODOTIHIATOG, QEPVEL TOV EPEDVITY
KAl TOV eKHaOevTIKO AVIIPETOIIO HE TOV IMPAYUATIKO/ PLOKO KOOPO, O Omoiog eivat
TPLOOLAOTATOG KAl IIOADIIAPAYOVTKOG.

Onwg éyoov dwamotwoet ot Tuckey, Selvaratnam, & Bradley (1991) n wavotuta
amnekoviong dopov 3d eivat pia onpavtikn kat OepeAdiodng de§iotnta- amovoia g ot
pabntég Ba éxovv onpaviikég SLOKOAlEG KATA TNV eKPABNON TOV EMOTNHOVIK®V Oepdtov
oo anatrtody mv wavotmta 3d amewdviong kat avtAnyng, oneg yia mapddetypa ot
popakr Proloyia kat ) Proynpeia. Eopalpévn ameovion t@v KOTTAP®V O PLKPOTEPES
nhikiaxég tadetg, Onprovpyel povipeg mapavor|oelg mov axolovBovv tovg pabdntég oe
OAOKAT P T1] OXOALKI] TOVG EPIIELPIAL.

O Norman (on. avag. oto Vijapurkar, Kawalkar, & Nambiar, 2014) emonpatvet nog ot
nalatotepeg avtilryelg poopet va amodetyBoov moAd avBextikég otig alhayeg, ald av 1
o1daokalia propet va mpoo@épet e§Nyr0etg, OIMG YTl ALTEG Ol AVTIAYeLg dev PITopovy va
elvat oooteg, 1 avrtiotaon propel va Semepaotet. ITpooBétet pakiota nwg n Stdaokaiia mov
eotwaletal otV omtikornoinon pmopet va Aettovpyroet &g pia emefynon kat n épevva
o@eilet va Oeiet peyaldTepo evOlaQEPOV OTA YAPAKTPLOTIKA Pidg TETOLAG OITIKOIIOO)G.

211 oodntrioetg petald padnrev - epeovntav (Vijapurkar et al., 2014) ywotav avtnmtd
g ot pabntég Bempovoav ta KOTIapa ®¢ OOpég KAl OXL MG AELTODPYIKA OTOLKEld TOL
oopatog. H Swamiotwon aotr) odrjynoe oto ooprépaopd nog ot pabntég eixav pia
AavOaopévn ekova yia ta {@vtavd KOTtapd, og anotéheopa g Aaviaopévng avtinyng
oL elyav yla Td KOTTOpAd Kot Ti§ KOTtapikég pepPpaves. Movo otav ot pabntég
KATAVO|ooLy ta KOTtapd ¢ 3d-00opég T®V OmolmV Td KOTTAPIKA TOLXOHATA Kl Ot
pepppaveg oxnpatifoov em@dveleg mov HePPAAAODY KAl E0OKAEIODV KOTTAPOIAAOHA KAt
opyavidia, pIopoovy va eKTIPO0DY MG Ta KOTTapa eivat ot Béoeig omoo Aapfdavoov yopa
noikiheg Aettovpyixég Stepyaoieg.

Ot TIE avanapiotouv toVv Tplodidotato BIOAOYIKO KOOUO UECA OTIG OXOAIKEG
aibouosg

e mpooartn ¢peova ot de Oliveira & Galembeck (2016) atohoynoav 97 mobile epappoyég
ano tpelg Sagopetikég myeg: Apple, Google Play, Amazon. 48.4% ano avtég Ppiokoviav
otV Katnyopia g exnaidevong, 26.8% ota matyvidia kat 15.4% oty evotnta g WaTpiKIg.
'OAeg o1 epappoyég agpopoboav Tov TPOIO J1e TOV omoio HIopovv va mapaotabdodv ot
Tprodaotateg Sopég evog kottapov. H katnyopilomoinory tovg Onptodpynoe €51 TOIong
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povtehomoinong: 32% pe 3d-amekovion, 25% pe 2d-amewovion, 14% pe peakiotikd oxedia,
14% pe animations, 11% pe xKAipaka xat 4% pe natyviedn Tpomo. Ao Tig epappoyEg, avtég
pe mv 3d-amekovion mheovektodoav Kabmg PIropodoav va IapEXouV avaloyikeg KATaKeg
peyéoug TV opyavidiav, yeyovog Moo eMETPEE TNV KANDTEPT) eVOOOKOI O] OTO KOTTAPIKO
povtého. Ta pealotikd poviéAd Kat Ta animations HTav AIOTEAEOPATIKOTEPA OT)
Olepedvnon TG SLVAPIKOTNTAG ITOL XAPAKTPilet TV KoTTapiki) Aettovpyia. Emmpoofeta,
emonpatvoov 6Tt ot mobile epappoyég dtabétooy dovatotTeg YeIPLOPOD TOL dev CLVAVTA
KAIIO10G 0 avTioTol a AOYIOPIKA yid DIIOAOYLOTEG, eival MeplocoTePO AAANAOEIOPAOTIKES,
eve emtpémoov Tr) dovarotta npooPaocng navioov kat ndavia (de Oliveira & Galembeck,
2016).

Ot Hati & Bhattacharyya (2016) opydaveoav éva epyaotnplaxd padnpa yia Qottnteg.
Ztoxog fjtav va dddafoov T oxéorn Sopr)g-Aettovpylag TV HAKPOHOPIOV XPIOLHOMIOI®VTAS
povtehomoinon kat mpocopoilmorn pe vmoloywotés. Ewdikotepa, Sievkpiviotnke 1 oxéon
petadp dopr)g, duvapikng Kat Aettovpylag otig npmteiveg. Me ) xprion edikd oxedtaopévev
EPYACTNPIAKAOV IPOTOKOA®GV £y1VE OITIKOIOINON T1)g OEDTEPOTAYODS KAl TETAPTOTAYOLS
OOHIG TV HPATEIVAV, AVANDOT] TOV UI-OOOIOAK®V AANNAEMOPACE®V HETASD IPOTEIVOV
Kat GAA®V COPIAOK®V, eve avarrtoxdnkav tpodidotata poviéha Soprg yia véeg mpateiveg
Baoet g mpwtoTayodg Tovg dour|g Kat peAetr|fnKe 1) GUVAHIKI| ITOL AVENTLSAV Ol IPWTETVEg
ya va katravonfobv ot Aettovpyieg Tovg. Me ToV TPOIo avto ot @ottnteg Katopbaoav va
Katavorjoovv o Pabdog ) SLVAPIKY] TOV HPOTEIVOV, onpavtiky delotnta mov covoeet Tov
xapévo xpixo petadd dourig kat Aettovpyiag (Hati & Bhattacharyya, 2016).

Ot Stasinakis & Nicolaou (2016) xprnolpomo®VIAG AOYIOHIKO —TPLOOIOTATNG
OIITIKOTIOL0N01)G, £DMOAV £UPAOT) 0TV KATAVON Ol TOV ENUIEODV 0PYAVAOLG TOV IPDTEIVOV
®oTe oL pabntég Tovg va oLoyETIcoLY Tr] SOpL) IOV IIPOEPYXETAL ATIO TO POPLAKO EMTedo He T
Aettovpyia moo epgavifetal oto KoTtapko emimedo. H Sidaxtikn mpotaor vAomou)Onke oe
225 pabnrég mg B Avkeioo. Me v emeypévr) omtikornoinon ot pabntég katavonoav ta
emneda opyaveong tToV IPOTEVOV Kat Tig AANAemOpdoelg mov MPOKVIITODY 0TI OXE0I)
dopr)-Aettovpyla. Xe opdda ooppeteXOVi®V mpaypatonoujdnke doxipr) mpwv Kat pHetd v
napépPaon: dramotadnke nog avéndnke n kavotnta KPITkg okeyng oe Bepata Bioloyiag,
ol pabntég avt\@bnkav mog Ta HAKPOPOPla €XOoOV OOpI) OTO X®PO KAl EMUINEOV
ovoxétoav T yopodopr) pe Tig Aettovpyieg tovg. Emiong xataypagnka evotdoelg Kat
adovapieg yia 1o oopPatiko eknadevTIKO DAIKO IOV prjotpomnoteitat (GXoAKo eyxelpidlo)
xafag mepiexet povo 2d-ameikovioelg, dev mapovotddetl ToV IMAOLTO TOL PIKPOKOOHOD, EV® e
agpoppr v napépPaon optopévol pabntég ekdNA@OAV To eVOLAPEPOV VA XPIOLHOIIOU 00DV
TO AOYIOPIKO OTOV IIPOCMITIKO TOLG XMPO KAl APYOTEPA VA EPYAOTOLY 0t KAAOO pe Oépa tig
TpLodlaotateg Sojeg TV HAKPOpopiay.

H Roy (2016) xpnowporowwvtag pia dpaompiotmta 3d-poviedonoinong, katopbwoe va
OITTLKOIIOW Ol T1] Stadikaocia Tov KOTTApkod Oavdrov. Zoykekpipéva, 1 dpaotmplotnta
a@opovoe T HOPLaKy] povielomoinon Kai 1) dopikr) avdalvon tov npoteivov tov TNF
(tumor necrosis factor - mapdayovia VEKP®ONG KDTTAP®V, HE ONUAVTIKI emidpaocn) otnv
eppavion preypovadmv PAapov omwg 1) pevpatoetdr|g apbpitda) kabaog kat Tov vrodoxea
too TNF (TNF-R1). Apgotepa ta ototyeia dwadpaparifoov omovdaio polo ot Satr)prorn
NG OpPaAI)g AELTODPYIAG TOL AVOOOIIOWTIKOD pag ovotrpatog. Katd 1 obvdeon too TNF-R1
pe tov TNF evepyonoteitat o petaypapikog napayovtag kappa B (NF-kB) oo odnyet otnv
amoITeOor) 1j KuTtapiko Bavaro. Z1oxog oo oxediaopou eivat va ovoyetiobel i) tplodidotarn
dopr) plag oelpdg SlAPOPETIK®OV PAKPOHOPI®V KAt 1] HETAld Tovg aAAnAenidpaot), je dpeorn
EIMUIITOOL) OT1) AELTOLPYIA TOL AVOOOIIOUTIKOD OVDOTILATOG.
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Ot Caine et al. (2015) katraokevaocav éva 3d-poviédo g dikhevng é\ikag too DNA
XPNowponolOvTIag amd dAkd amo matyvidia. Me aotd tov dapeco, ac@alr), ¢bnvo tpodmo
KAatopOmoav va OITIKOIIOU|00LY TO ONUAVTIKO pakpopoplo DNA, agoppevtag pia oetpd
amno epotoelg mov oxetifovral pe ) dopry Kat T Aettovpyia too popiov. Me pia apxeta
am\y kat Owaokedaotikr] Swadikaoia evémeSav tovg pabntég toog oe pia hands-on
OpACTNELOTTA, EVIOXDOVIAG TNV KATAVONOL] TOLG KAl OOHMVTAG VONTIKA £vav armodeKTo
TPOIIO agopolmong evvolmv Kat diepyactov moov Ba gavoov 0iaitepa xpropeg OTav ot
ovvexeta Ba Behrjoovv va d1dadovv Proloyikég diepyaoieg mov ooppetéxet 1o DNA, onmg
AvVTypa@t), HETAYPAPI) KAl PETAPPAOT).

Axopa kat 1 Xpnon ewKovikov xoopev Oev amovolalet amnod v mpoordabeia 3d-
povtehomoinong (Nussli, Oh, & McCandless, 2014). Ouv epeovntég mpoonddnoav va
£10aydayovuV eKIaldevTIKODg OTNV £VVOld TOV EIKOVIK®V KOOU®V HEO® TOL IIALXVIOLo0
Second Life. Me v oloxAnpworn g mapepPaong ot ekmaidevtikoi Katopbooav va
AIOKTH|o0LY BETIKY] AIIOWN yid TOLG TPLODIACTATONG EKOVIKODG KOO0V KAl VA EMOI®KOLY
va tovg xprotponotrjoooy otr) dtdaokalia Kat ) pabnon eg éva emrpoobeto epyaleio moo
O0a evoopateverat otlg Spactplotteg avaloyd pe Tovg emOI@KOPEVOLS pabnoiakoig
otoyovg. ONot oOPPGOVIOAV MIOG AIALTeital oxedlaopog mPLy amnod onotadnIoTe G1OAKTIKY
mapépfaon pe ) XP1jo1) EKOVIKOV KOOP®YV, VA EVIOMOAV TV AVAYKI) Yid OOVEQYAOLA S
Baowr) otpatnywkr) mlorjynong oe pia tetowa dpdor). Etot 1 Xprion TV eKOVIKOV KOOP®OV
pmopel va mapaxivioet Kat tovg pabntég av xpnowpomnowfel ota mAaiola Kdmoag
OLVEPYATIKI|G OpaotnPlOTNTAG: Ol OLPPETEXOVTeG epmAeéKovTal oe depyaoieg eSepedvnong,
evepyolg dpAong Kat IKAvoroinong armo Tt dpaotnplomoinor] Tovg o éva IP®TOYVAPO,
ooxva adopnto Kat eleyyopevng Kavovikottag meptPdilov  kabog ot kavoveg
rpoodlopifovtat amd Ttovg O10Dg TOVG CLPPETEYOVTEG Kat oxedlaotég tov meptPallovtog
(Nussli, Oh, & McCandless, 2014).

Me 1 PonyPea g 3d-extdnoong epevvrteg katopbwoav va napdaloov 3d-povtéra (500
Popég peyaldtepa amo To mpaypatiko péyedog) avlpamvev poikev vev wote va didaybet
Sabepatikd 1) évvola tov ovotpdatev ot Blodoyia (Bagley & Galpin, 2015). H napéppaon
apopooe TV KATAOKELI] POVTEAOL PLIKIg tvag (Zxrpa 4) amo opdda @otttev, oo
E\aPav poika xottapa amnod edelovty copgottnt tovg. Ipetapyuol otoxotl g dpdong
nrav va épboov ot gottntég oe emagr) pe moAAamhég texvoloyleg (3d-extonmor, ooveotiaxkd
HIKPOOKOITO, KTA), VA KATACOKEDACOLY KAl VA XPIOUOIOU)00LY KATd T Pabnolaxr tovg
Sladikaoia amtd povTEAa GOTe Va PEAETO0DY TV KOTTAPIKI| OPYAV®OT] KAl T1) pop@poioyia
MG HOIKNG 1VAg KAt va MAPAKIVI|OOLY TODG COPQOLTNTEG Tovg va pdabovv meptoootepa
OXETIKA He TOV aOPATo HOPLako koopo. Ot epevvntég Bempovv nag avaloya poviéha Ba
HIIOpOovOav va avrjoovy TV Katavonorn tov pabnteov yia 6opég mov eivat Tptoditaotarteg
al\d epgavifovtat povo otig 6vo draotaocelg (Bagley & Galpin, 2015).
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3D Anddoo

3D MovtéAo KAipakag

)

Zxnpa 4. 2d npofoAr, 3d amodoon, 3d Prom\actiko poviéro avBpomvng poikig ivag
(pey¢£Bovon 500 @opég). MmAe: poo-mopnveg, Kokkivo/Pol: xkottapo
IInyn: Bagley & Galpin (2015), oe\. 405.

Ot Ferdig et al. (2015) yia va a&loAoyrjoovv TV amoTeAeCUATIKOTTA TS XPLIoNg
OTEPEOOKOIIKAOV €KOVQY oTr) Owaokalia Ploloykev evvolwov, éleyav T xpron
texvoloyiag 3d oe 6vo pabnpata, 6vo Srapopetkav oxoleiov. H pelétn kat ) odykpion
PeTadd TV SLapopeTikOV OpddmV g épevvag, £deile g ot pabntég mov xpnotporoinoay
3d ewoveg métoyav emoOOEL, OTATIOTIKA ONAVTIKEG, OE OXE0L) € TOVG COPPABNTEG TOLG ITOV
owdaybnkav xopig ) xpron 3d ewovaev (Ferdig et al., 2015).

Onwmg damotabnke 1 xprion oV 3d (0TepeooKomK®mV) ekovay Katopbmoe va PeAtiooet
m pdbnon tov ev AOYy® AVIKEWPEVOD, TG avatopiag tov avipomov. Xto pdbnpa pe tig
ewoveg DNA-pateivov, diamotodnke mog 1) Stdaokalia rjtav mo dtaokedaotikr) yida toog
pabntég (yia 1o 68% xat 70% tev pabntov ot 3d amewkovioelg ftav ot npwteg 17 devtepeg
emMAOYEG MG IIPOG 1) HOPEPL| TOL LAWKOD 1ov Oa 1)felav yia ) 1daockalia Tovg, avIioToixwg).
To id10 woxvel kot yia T1g 3d napovordoeig: 70% tov padntov emieéyoov 3d wg mpot 1
devtepn) embopia tovg yia v ontikonoinon tov DNA, 48% tov pabnteov embopovoav Tig
3d amewkovioeig yla va xatavorjooovv 1) 6opr) oo DNA (Ferdig et al., 2015). Ot epeovntég
Slamotavouv meg 1 xpnon 3d ewovev oto mhaioclo g evoopdroong tov TIIE oty
pabnowaxr) Swadikaoia, mpoogépet T povadikr] evkaipia va Semepaoctovv ovpPartikd
npoPAfjpata (M. HEPIUIAOKEG VEDPOAVATOPIKEG OOPECG) KAt TEAIKA o1 pabntég va ovoyetioovy
dopég, wote va katavonOet 1) ekaotote KoTTaptk) Aettovpyia. Ot pabntég prmopoovy va doov
moAvobVOeTeg e1KOVeg Oe Eva avadoopevo, AAANAeIdPaocTiKO Kat moAvdidotato meptBailov.
'Onwmg, Oa mpénet n xprjon oty eknaidevTik:) dadikaocia va yivetat emAeKTIKA, TO00 K¢ IIPOG
10 Oépa ddaokaliag 0co kat @G MmPog TNV emAoyr] Tov DAoL, kabwg Oa mpémet va
obvodedovTal amod MArpelg e§nyr)oetg, 00N yleg KAl apKeTd avacTtoxaopo (padntav-pabntov,
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PabnTOV-eKIAOELTIKOV) MOTE VA DIAPXEL amrjxnon otn didaokalia xat 1) padnon (Ferdig
etal., 2015).

Tupnepdopata-MNpotdoslg

Onwg Owmoteovetat amd Tt PPAOypa@QIK] avAOKOINo!n IOV IPAYHATONOU|OApE Ot
peAeT) pag, eivat apxetd ooyvr) 1) xpron 1ov TTIE oote va omtikorowBet / povtehomownOet
0 TPLodlaoTaTog KOoHog ormov Aapfavet xoapa pia Broloyikr) Aettovpyia 0To QOOKO KOOHO.
Y1 mepurtooelg mov 1 éviadn tov TTIE yivetal opyavikd, otoxevpéva kat ota mAdaiowa
KataMnAa oxedlaopévov SI0aKTIKGOV OTPATYIK®V IPOKLITOOYV IMONAIAA OQEAN] yid 1)
pabnotaxr) Swadwkaota. Tooo oe eminmedo katavonorng, 6co Kat oe eminedo alAnAemidpaong
petady oV COPPETEXOVTIQV.

Zmv ENaba, n dppnxtn oovdeon g Owdaokaliag g Bioloyiag pe to oxoAkd
EYXEPIO0 EXEL WG ATIOTEAEOPA VA PNV eQAPPOCOVTAL TIPAKTIKEG TPLOOIAOTATIG AIIELKOVIOTG.
Axopa xat otav epappoloviai, ILY. O COKIO€l OMITIKIG HIKPOOKOIAS 1) HIPOTLIOV
HOVTEAG@V OII®G MEPLYPAPOVTAL OTA OXONIKA eyXEPidLa KAl TODG ePYAOTIPLAKODS 0O YOOV,
Olvetat peyaldtepny onpacia oOto0  IAPATPNOLAKO/KATAOKEDAOTIKO — HEPOG TG
SpaotpoTTag Kat Atyotepo oty avdadelln g Aettovpylag TOV IAPATPODHEV®OY HEPROV
1)/ KAt OOVOAOD O€ £vav TPLod1AoTATO KOOPO. Oa mpéret OAO KAt IO CLXVA Ol EKIIAOEDTIKOL
va xpnowonowov Tig TIIE yia va HIpoKaAéoovv/IPOCEAKDOODY TO eVOLAPEPOV TRV
pabntov kat enumAéov va Semepdcoov pabnotakd eprmodia moo 1) i01d 1) VONTIKI| avdartodn
TV pabntov kat 1) 01dakTike) mpootyyion avadekvoet yia ) Swdaockalia g Blooyiag.

2to mhaiolo avtd, i xpron v TIE kat tev ovotmpdtev dwayeipiong pabnong yia
pabnuata Tov oXOAMKOD IPOYPAPPATOg IOV evidooetal 1) BioAoyia, omwg 1 «epeovnTiKn
epyaoia» (Stasinakis & Kalogiannakis, 2015) kabag xat n épgaorn) oy ITadayeykn I'voon
meplexopévov Kat 1 KatdMnAn empopeoon tov xabnyneov Bioloyiag (Stasinakis &
Kalogiannakis, 2017) 6a propovoav va mpowdnioovv oe onpavtiko Pabdpod Tig IPoomTikeg
IIOD AVOLYOVTAL J1€ TIG IPAKTIKEG TPLOOIAOTATG arelkoviong ot dwaokalia g Blooyiag.

Zobpe og evayv TpLodldotato KOOHO Iov amoteleitat aro épPieg dopég oe OAa Ta eminmeda
(pOpPlLaKO, KOTTAPLKO, OPYAVIOPIKO, EPBANNOVTIKO, KTA.), AIIOTENEOPATLIKI] TIPOCEY YO0 TOV
onoi®v propel va yivet HOVO av Tig PeAeT)OODHE Og ALTOV ToV Tprodiaotato Koopo. Mia
GAA1) OMITIKY| avolyeTal PIpootd pag Kat 1) pelétn) g BloAoyikrg emotnung otr oXoAKr)
1A avtamokpivetdatl otV OIpaypatikottd.
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