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INEPIAHWH AEZEIZ-KAEIAIA:

210 mhaioto g paydaiag 100800 KALVOTOP®Y TeEXVOAOY1®V OTr) S10AKTIKI) (P(?PI]TS'G ODOKEVEG y

npaln, 1 petaxelplon Kwntov oLOKELOV AvaEAiveTal ®¢ pia MOAA paquqg, neptpaidovri
. , , . , exraidevon yua my

DIIOOXOHEVI] MALOAY®YIKI] IIPOOEYYLOL), IO Katevdvvel oLOLWOMSG TOLG e1000la. 1aBNT

pabntevopévong pog TV Tpoxd g Pootpng avdmtodng. g ek ToLTOoL, 1) popd, HAVITES

' : ' ) 1 Hapeppatikd
mapoboa epyaoia  amomelpdtal  pia  ovotnpatikyy  PiBAoypagixr) npoypappata,
AVAOKOIIN O] OTOV TOPEd TNG EI0AY®YIG POPNTOV OLOKELAOV PAbnong otnv ovoTPATIKY
neptPallovtiky) exmaidevon yua v asipopia. EmoxomnOnkav mévte BipN\oypagkr
epmelpikeg peléteg Onpootevpéveg oto Owaotnpa 2017-2020, ot omoieg aVaoKOINon

avalnmnkav, altodoynbnkav xat avalvdnkav DAnpoviag avotnpd
IIPOOIAYEYPAPPEVA KPLTPLA, DOTePA amod TNy mepujynon oe 43 Oedveig
EMOTNPOViKEG Pdoetg dedopévav Kat v avdoopor 86 covaQoOV Iy®V.
ZOpQOVA pe TAd KOPLA OLPIEPACHATA TNG E€PYAOIAS, TAd &V AOY®
NAEKTPOVIKA epyaleia yprotponouifnkayv otr Gdaokalia covOLAOTIKA Je
EQPAPHPOYEG AOYIOPIKOD Kal TeXVOAOYld KMOKOV YPIyopng dIIOKPLOLG,
axkolovBaovtag moAvaioOntnplakés, PadnNTOKEVIPIKEG KAl OLVEPYATUKES
npooeyyioelg. H mieloyn@ia Tov epedvov TEKPNPLOVEL OTL 1] HAOAY®DYKL
XPNON T®V KIVITOV OLOKELQOV aIIEPePE T PEATINON T®V OWKOAOYIKGOV
YV®OOEDV KAl TOV AEUPOPIK®V OTACEDV TOV HAONT®V, OH®G KAl TG ENAPI|G
toug pe T @ovon. Avdloya, evioxOOnkav 1 EMKEVIPWON TV
eKTIAIOEVOPEVOV Ot OdakTikr] dwadikaoia, 1 amoddopevn alia amo
ekelvovg oe avtr)v, aA\d Kat 1] padnotakr) auTendpkela Kat Olaokedaot) Tov
pabntevopévav. AStoonpel®Ta, ol yV®OeEL, Ol OTAOElg Kat 1 padnolakrn
eoyapiotnon Nrav  IEPLOoOTEPO  IMPONYHEVEG  OTOLDG  VEOTEPOLS
Owdaokopévong, evw ot pabnipleg eiyav  mpofddiopa  otig
evatoOnronmowmpéveg otdoelg. Ta amoteAéopatrd TG AVAOKOINO1G
KATadelkvboLy 11 O@AlPIKI] DIOOTNPKN TV eKIaldevopévav Paoet
POPNTOV TEXVOAOYIKOV IMOP®V, HApAMnla pe Tt Owao@dalion Tg
EMIEPIOTATOHEVT)G OIIOLOT|G TOVG OTr| Braotjr) avamtody.

Elcaywyn

H ava xeipag epyacia otoyedel OTnV eMKALPOIIOUIEVT] AIOTOIIMOOT TG AMOTEAECHATIKOTITAG TNG
adlomnoinong gopnt®v ovokevav pabnong omyv IepiBarlovtky) Exnaidevon yua v Aswpopia
(TTEYA), peo® PpAtoypa@ikig avaokonnong.

H pdbnon dwapéoov opntav cvokevwv (mobile learning/ m-learning) ooviota ovlevdn tng
nAextpovikng pabnong (e-learning) xat 1@V QopnT®V BIOAOYIOTOV, HEPIAAPPAVOVTAG TA KVNTA
mAepova tedevtaiag yevidag (smartphone), toog vmoloytotég mvakidag/ TapmAeteg (tablet) xat
Tig avtiotolyeg epappoyeg Aoylopikoov tovg (apps) (Bannan, Cook, & Pachler, 2016- Burden &
Kearney, 2018). Eite pepovaopéva eite oovovaotika pe al\eg texvoloyieg g mAnpogopiag Kat
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TOV EMKOWOVIOV, 1] QopnToTNTa (adlomotog aoLPPATOS YAPAKTINPAS) TV OLYKEKPIHEVOV
OLOKELOV OlELKOALVEL TNV HaAvtayoL Iapovod pdadnon tev eknaldevopevev (ubiquitous
learning- Liu & Hwang, 2010), elaylotomowwvtag TOXOV AKAPIITODS X®POXPOVIKOUG
neploptopovg (Kumar & Mohite, 2018- NetNewsLedger, 2019 Traxler & Kukulska-Hulme, 2016°
UNESCO, 2013). H aveaptnoia x®poov kat Ypovov T®V HIPOCOIDV IIOD ASIOIO00V (POPNTEG
ODOKEDEG EMTPEIIEL T PHETAPOPA KA EMEKTAOT TNG O1OAOKAAIAG KAl 08 ATLIIA DAoL, TIEPAV TNG
npoxkaboptopévng oxolkr|g aibovoag, 11 xat oe e§@oxoAkd meptBallovia ehevbepng emAoyr|g
tov aviponov (free-choice settings), 0Omg oe 10TOPIKA KT)pLa, povoeia, evodpeia 1) {®oAoykodg
krjmovg (Aguayo et al., 2016° Bukharaev & Altaher, 2017). Enurhéov, n 61dadoor tov eKAotote
pabnotakod LAKOL pe OlaLAO IPONYHEVEG (POPNTEG OLOKELEG IMPOOIADETEL TV €LENIKTD,
eSATOPIKELHEVT), aLTOOLVAI KAl OLVEPYATIKI)! pabnorn, mapéxovtag otovg S1I0ACKOPEVODG TNV
EMOITELD, TOV €AEYXO KAl TNV IPOOApPHoYT) g pabnorg tovg (Burden, Kearney, Schuck, & Burke,
2019- Keengwe & Bhargava, 2014- Pachler, Bachmair, & Cook, 2010).

Ta televtaia ypovia, 1 evpeta didbeor) edXPNOTOV KAl AETTOVPYIKOV QOPNT®V ODOKEL®V EXEL
EVOOPAT®OEL EKTETAPEVA OTIG TEXVOAOYIKA DIIOOTPL{Opeveg Tadaymykég mpooeyyioelg (Keser &
Semerci, 2019 Merchant, 2012- Prensky, 2016), npoobdidovtag oty eknaidevon pia dnpo@uin,
nayvimon mapdpetpo (edutainment: Aksakal, 2015 gamification Costello, 2022). IToAd
HPOOPATA, TO IIAYKOOHIO eVOlaQEépOoV YLP® dIIo Ta KWvNTd péoa pabnong avabeppavOnke
eCattiag g padkng eSanmwong g mavonuiag xopovoiod (COVID-19), omov emkpdtnoav
EKTAKTA IPOypPappata e anootdoeng eknaidevong (Saikat, Dhillon, Wan Ahmad, & Jamaluddin,
2021), ta omoia é&xet amoxkalv@fet ott evbvvovtav yiwa mocootd 83,50% g OLVONKIG
EIMMOIKOOOUNTIKNG epmeplag 627 xpnotmv Tovg nAikiag 9-17 xpovev otmv Kiva (Yuan, Tan, Ooi, &
Lim, 2021). Zwmv EMdada, exer dwamotwbei nwg 1n xpron @opniov pabnolakeov mopav
avtotdipioe Ta  EMKOWOVIAKA  EAAEIPHATA TRV  HIPOTOYVOPOV OLVONK®OV  KOWVOVIKOD
eykAetopoo (lockdown) xata 47,25-61,32% oe obykplon pe 1) Owa {wong ddaokalia, oe Oetypa
341 pabnrav 8-15 etov (Giannoulas, Stampoltzis, Kounenou, & Kalamatianos, 2021).

H TIEyA é&yet oplotet @g 11 pabnon mov tpogodotet to atofnupa Oeprtod kabrkoviog teov
anodeKTOV g yua my tmpnorn Puwotpeyv tponev daPiwong (lifestyles), eppoomvtag toog pia
diapkrn agooiwon oty  avafeoyovnorn, TV AIOKATAOTAON Kat TNV IPOoPOLAAS) TV
IOADIAELPOV LOOPPOIIMY AVAHESA OTA AVOP®IIOYEVI] KAl TA QLOWKA CLOTHHATA TOL IAAVIT)
(Kronlid & Ohman, 2013). H TIEyA Sanvéetatr anod ta 18e0dn tov depehiadov avBpomvav
datwpdtmy, g eSalewyng g OKOVOPLKIG EVOELAG, TG KATOXDP®ONG THG DYELAS, TG ELPNVNG
kat g Onpoxkpartiag, tng meptpaloviikng SagovAalng, xkabog kat g EPPULANG  Kat
dramoAttiopikng wottag ava v venAto (Maina-Okori, Koushik, & Wilson, 2018 Martusewicz,
Edmundson, & Lupinacci, 2011- Wals, 2020). H emdwwkopevn vootporia/ xoopobempia
avanyng dpdong twv pabntevopeveov oTpePeTal IAVToTe IPog TNV Kabolikn meptParlovTikn
alayr|] pe Oetiko mpoonpo (UNECE, 2012), evomoli®vidag ToV OWKOAOYIKO TODG YPARHATIOHO
(ecological literacy) pe TG KOW®MVIKEG KAl OKOVOHIKEG EKPAVOELS THG OPAOTNPLOMIOINOIG TOLG
(Kopnina, 2015 Kozak & Elliott, 2014).

Ot eAkvotikég Aettovpyieg @V Popntev epyaleinv pdabnong eival dvvatov va evioyvoovv
ohotika v TIEyA évavit «mapadootak®v» OOAKTIKOV MPAKIIK®V, EVOLVAR®VOVIAS Td
pabnolakd Kivntpa TV eKIAOELOPEV®Y, TV EVEPYITIKI] TODG OOPHETOXT| KAl TV AIIO €KELVOLG
oe Pdabog evvololoyikry cOMNYn g agipopov/ Puwotpng avamtodng (Anderson et al., 2015
Zydney & Warner, 2016). ANwote, €xet kataypagei ot to 65,37% 1.450 apepikaveov padntov
nAkiag 6-18 etwv yprnotpomnotel Kvntég NAEKTPOVIKEG ODOKEDEG EKTOG OIITION Yl TOLAUXIOTOV
dvo wpeg xabnpepwva (Larson, Green, & Cordell, 2011), evao peoa otov Iovvio tov 2007
katapetpnOnke neog omv lanevia 53,6 ekatoppvpra xproteg 15-19 xpovev ocovdebnkav oto
d1adiktvo amoxAeloTikd ammod 1o Kvnto tovg TNAEP®VO, apldpog mepimov icog pe 0oovg etyav
teTowa mpooPaon povo amo otabepd vmoloyiotr (53,7 exat.: Comscore, 2007). Xapaxtnplotikd,
éxoov amnoypaget 7,26 dloeKatoppdpla XProteg KIvn TG THAEPOVIag otov onpeptvo KOOHO, HE
6,65 OloekatoppLvpla € ALTOV VA Elval KATOXOl ELIVOV KIVNT®V THAePOvev. Ot avetepm
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appol emikewvtatr va gxyoov oxedov eflombet éwg to 2025 (7,49 xat 7,33 dioek. avrtiotoya:
Ericsson, 2021 Turner, n.d.).

Ztov avtinoda, éxel amooagnviotel mog ot pedodoloyikég empuldalelg 406 Ppetavov
EKTIAOEVTIKAOV ©G TIPOG TV IEPPAarAovVTIKY] O1OaOKaAia pe QopnTr] DIIOAOYIOTIKY] TexVOAOyia
eKT0g Talng amotperovv aStoloya v ekkivnon t€towwv pabnotaxev npooeyyioewv (Dillon et
al., 2017), mepropifovtdg teg @¢ emi to MmAeloTov O evOOOXOAKA IAaiola, pe T1 petaxeipion
oovr)fwv eyxeypdimv (Barbalios, loannidou, Tzionas, & Paraskeuopoulos, 2013 Monroe et al.,
2016° Nikolopoulou, Gialamas, Lavidas, & Komis, 2021). Tnv idwa otiypry, oty eppavia, 1 xprion
KIVITOV TEXVOAOYIKOV PEOMV €xel evtomiotel 0Tt mapwbetl v vAomoinon didaxtikev oevapiov
pe Oépa v aswpopila Katd T PETEmElta ernayyeApatikr) otadiodpopia 89 mpomtoylakd
kataptilopevav gottntav Brodoyiag (Schaal, Gritbmeyer, & Matt, 2012).

Axopa, 1 eoxeprig aMnAemidpacn T®V  AnodeKT®V MHePIPANOVIIKOV — EKTIAIOEDTIKOV
HIPOYPAPPATOV  dlapéoov @opnt®Vv OvoKeL®V propel  va «bnoet v  e§ENln  tov
EMKOWMOVIAK®V,/ Olanpooemkev deSlottov tov padntevopévev (Jeong & Hartley, 2018-
Ruchter, Klar, & Geiger, 2010). Tavtoxpova, n dieyepon g dSNPIOvPYIKIG OKEYNG TOV XPNOTOV
PE0® TOADPEOIK®V AVAIAPAOTACEDV TOV MEPPANOVIIKOV QAIVOPEVEVY elval epiktod va
vrooTNPEiel T  PEANOTIKI), C@QAIPETIKY] KAl KPUTIKY  OVTIPETOION  avfeviik®v — Kat
MOADOIAOTAT®V OKOAOYIKOV {NTPAT®OV (LY., KA\tpatikn) vroPddpion, eSaviAnon Tov QuoKoL
KepaAlaiov, Aewpodpla, ovoepnAndoopodg,  EMOITIOTIKY)  Kpion  K.0.) KAl avTiotolyov
OKOOLOTIIK®V Otepyaoctmv, dtopbwvovtag Tig mapavornoelg tov padntov (Holloway & Mahan,
2012 Soykan & Uzunboylu, 2015). Etot, oe oovdptnorn pe ta eAdyiotd IPOaIaitovPeVd XHPOoL
KAt XPOVOD IIOL MEPIKAELEL 1] XPNOTIKOTHTA T®V OVOKELMOV KATA TNV EKIIOVNOI TOV IAOAYDY KOV
SpactploTT®V, KAAMIEPYOOLVIAL 1) OLKOAOYIKI] EVIHEPOTNTA TOV OOAOKOPEVAOV KAl Ot
¢@uomeptpalovtikeg (environment-friendly) toog otdcelg (Hwang, Wu, Chen, & Tu, 2016).
[Tepattépw, dopovvtat ot ovveTég IPO-IePIPANNOVTIKEG OLHUIIEPLPOPEG TOL PABNTIKOD KOvoD, 1)
atofnon oovvoeorig tov pe 1o QLOKO Tov mEPPaMov (Aguayo Corvalan & Eames, 2017
Uzunboylu, Cavus, & Ercag, 2009) xat 1 etowpotnta vmedbovng Afyng amo@aosm®v yid T
SragoAadr) oo ot Paon g owkoAoyikng molttetotntag/ moAttotntag (ecological citizenship:
Paul & Byron, 2014 Sebastidn-Lopez & de Miguel Gonzalez, 2020). Emumpoobetag, 1 gopnt)
Texvoloyla eveéyel IMPOOMITIKEG EKIIALDELONG TOV ATOPOV OTHV HIPOANYI KAl TOV HETPLAOHO TV
KWVOOV®V QUOK®V KATAOTPOP®V, OLIHOPPOVOVTAG HIAd OXOAIKI] KODATOUPA AO@PAAELAg Kt
avBextkotntag (resilience Baytiyeh, 2019- UNISDR, 2015).

Meypt otiypr|g, Ta mpoavagepbivia eoprnpata éxoov emxopmbel amod Tig mAéov mpooQarteg
ovotpatikég PPAoypapikég avaoxommoelg (pe xpovikn epPéleta kaAoyng amno to €rog 2000 £mg
kat to 2019), ot omoieg mpaypaTedTNKAV SEXO®PLOTA TV ASOMOLN01) KIVIT®V OLOKELDMOV KT T
pabnon péow Siepedvnong ot OevtepoPabpta mepiPaloviikr) exmaidevorn (Bano, Zowghi,
Kearney, Schuck, & Aubusson, 2018 Liu, Zowghi, Kearney, & Bano, 2021- Odabasi, Uzunboylu,
Popova, Kosarenko & Ishmuradova, 2019) 1j otnv Tomikr| Kot atoIn) eKnaidevon ya v asupopia
o€ ONO TO NAIKIAKO QAOPA T1)G OXOAIKI|G Poitnong tov atopwv (Burden, Kearney, Schuck, & Hall,
2019 Viberg, Andersson, & Wiklund, 2021). Emopéveg, 1 ovvdvaotikr) BipAoypagixr)
avadignon g e0aymyrg opntov naday®ykov texvoloywwv oty ITEyA motedetat neg
evdelkvotatl yla Vv KAtaAAnAn Katatomon tov evolapepopevav ddAOKOVI®V, EMKEPANG
Oeopav xapadng exmmatdenTiKr)g MOAITIKIG KAl EPEDVITAV, TIAPEXOVTAG TOVG EVA IPDTOTLIIO KAl
PePEYYDA  XAPTOYPAPNHEVO TIANPOPOPLAKO oOVOAO BéATiotov mpaktkev (Qureshi, Khan,
Hassan Gillani, & Raza, 2020° Reid, 2019- Sonmez, Gé¢mez, Uygun, & Ataizi, 2018).

Aappavovtag vroyr) Ta Dapardave, avadvudnke 1o Katmot epevvnTIKO epdTHa:

1. Tloteg etvat ot MO ATIOTENEOPATIKEG AVTUIPOOMIIEDTIKEG EPAPHOYEG TOV KIVIT®V OLOKELOV
pabnong oty ITEYA;
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MeBodoAoyia

H BipAoypagikn) avaoxomnorn) eixe og Oetypa tng (n) mevie ayyhoyAwooa dapbpa, ta omoia
avaokomn)OnKav v1o0eTOVTAG pia COVEKTIKI IIEPLYPAPIKT)/ APIYNHATIKI] TEXVIKI], IIOL 001)y1)0E
OTNV IIEPLEKTIKI] IIAPOVOLAOT TI)G DPLOTAPEVIG EPEVVITIKIG OPACTPLOTITAG KAl TNV EMOTAHEVT
avadeln veéov taoemv peletng (Galvan & Galvan, 2017- Knupfer & McLellan, 2014+ Siddaway,
Wood, & Hedges, 2019). Ot xopteg ¢@doelg (Prjpara) tng Owadikaoiag emednyovviat
Swaypappatika oto Ipdenpa 1. Evioovtolg, g Ieploplopol Trg avAoKOMNong, a@pevog,
o@loTavtat 10 HIKPO XPOVIKO €0POG TOV IO MIPOOPATOV IEVIE €TV KATA TA OIoid
dnpootevdnkav ot avaokor0eloeg IAPATIOPITEG, OOVEKTIHOVTAG TV AVAIIOPEDKTA EDPETAPANTN
egeNEn g ovvapoLg Epevvag oTo eyyLG 1) AIOTEPO PEAAOV, KAl 1] IIOLOTIKI] AVOHOLOYEVELD TOV
peB0dONOYIK®Y eMAOYOV TOV OLYYPAPLE®Y TRV HEALT®V (A.X., I HOWKINA TOV EPEDVITIK®OV
oxedlmVv Tovg, Ta SNPOYPAPIKA YVOPIOPATA TOV ODHHETEYOVI®V TOVG, Td €0 TOV PETPOVHEVOV
petapAntov, 1 dtapbpwon eV napepPatikov oovedptov K.da.). Ta g ave {ntpata epmodioav
TV €KTEAEOH PlAG HeTa-avaAlvong (meta-analysis) ylia TOv ODYKEVIP®OTIKO ITOCOTIKOIIOU|HEVO
(pabnpatiko) vmoloylopo Tev emoxkonovpevav eopnpatov (Cardoso Ermel, Pacheco Lacerda,
Wolf Motta Morandi, & Gauss, 2021- Kitchenham, Budgen, & Brereton, 2016). I'ia tovg i6tovg
Aoyovg, Oev katéotn dovar 1 PipAoperpin) xaptroypagnon (bibliometric mapping) tev
oAtyapOpev apbpwov mov avaoxkomiOnkav g THHpA TG AKAONPATKIG MAPAY®YIS Yid TO
eCetalopevo Oepa, opadomoiwvtag avaloya ta petadedopéva (metadata) twv Onpootedoemv
(m.x., evpetpiaon [indexing], meprodkd, xpovid xat yeoypagikt) diaomopd g dnpoocievong Tov
mnyov, Tithot kat Aégetg-kheda toug k.a.© Ball, 2017+ Todeschini & Baccini, 2016). Agetepov, o
ATIOKAELOPOG EPELVAV YPAPPEVOV Ot aMeg EEveg yAwooeg extog g ayyAkng (A.x., xweQukn))
evOeXOHEV®G EAATI®OE TV eTepoyeveld Tov TeAkov PipAoypagpikod oopartog (Fink, 2019) xat
mbaveg vrnewon\de pepoAnyia ot oovletikn) eneepyaoia tov epeovntikod LAKoL (Dwan,
Gamble, Williamson, Kirkham, & The Reporting Bias Group, 2013 Efron & Ravid, 2019-
Newman & Gough, 2020 Onwuegbuzie & Frels, 2016).

4 7\
1. IHpoypappatiopds xar avmxapieviky  Bedpyon: (i) otoyEwobimon  Tov
npobndpyovteg mhatoion, (i) s€axpifwon g viag Pfhoypagur)g otoyobeatag,

L (iii) Tapaywy1) Tov IpRToKOANOL cLpIEPIAYIG TV YWV )
4 ™
2. ZoMoyn xm alioddyyoy tov Ssbopdvov: (i) avalfmor Kai IPOKATAPKTIKOG
£\eyy0¢ TOV DAPAIIONII®Y, (i) YaPAKTNPOpog Kat SIIayoViki TAagivoprnon Tov
peNET@V

J
s N
3. Avalvoy kar sppnusia: (i) e1g PaBog epappoyr) 1oV xpliplev emAe§ipdtnTag Tev
gpeovay, (i) Swefodukr), smavalapPavopsvi) omowds] TV EPELVITIKGOV £pYATLOV,
(iii) oLYKPOTNON OWAKGV TEKpNPl@V, (iv) vonpartks) amodoon Tav sfayopevay
.

\
4. Zovmady war éxfzon: (i) sokpwi)g KAl opoyevemoupévi) GOpnon T@v
Piphoypagxav  mpogopwwv, (i) oplotiks]  ocovayeyr —abpowotkav
OLHIIEPAOR®V

"y

CLLLL

I'pagnpa 1. Bacwka otadua tng fipAoypagikng avaokonnong*
*TInyn: Ipooappoyr) anod Bennett, Lubben, Hogarth, xat Campbell (2005) xat Randolph (2009)

XX€e01acpo¢ tn¢ BiIBAloypagikng avackomnong Kal EpeuvnTikn dladikacia

Ot mnyég avaxktmfnkav KAatomyv piag ouothuatikyg, pefodikr)g Kat eviatikrg avadrtnong
(Cooper, 2010- Gough, Oliver, & Thomas, 2017). H avadrjmon éAafe xopa (i) otig 35 diebveig
akadnpaikeg Pdoelg Oedopevov «Academic Search Complete», «Africa-Wide Information»,
«American Psychological Association (APA) PsycNet», «Australian Education Index (AEI)»,
«British Education Index», «Communication & Mass Media Complete (CMMC)», «<EBSCOhost»,
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«Education Full Text», «Education Research Complete», «Elsevier», «Emerald Insight»,
«Environment Index», «Education Resources Information Center (ERIC)», «Gale», «GreenFILE»,
«Information Science & Technology Abstracts (ISTA)», «Informit A+ Education», «Institute of
Electrical and Electronics Engineers (IEEE) Xplore», «International General Insurance (IGI)
Global», «iSeek Education», «Journal Storage (JSTOR)», «MEDLine», «Multidisciplinary Digital
Publishing Institute (MDPI)», «Microsoft Academic», «Peer-Reviewed Instructional Materials
Online (PRIMO)», «ProQuest», «PubMed», «Routledge», «SAGE Journals», «ScienceDirect»,
«Scopus», «SpringerLink», «Taylor & Francis», «Web of Science» xat «Wiley»- (ii) otig yneuaxég
BiPAobnkeg «Association for Computing Machinery (ACM) Digital Library», «CiteSeerX»,
«Educause» xat «LearnTechLib»* (iii) ota O&wadwtoaxka amobetpla twv @opiéwv «My
Environmental Education Resource Assistant (MEERA)» xat «North American Association for
Environmental Education (NAAEE)»* xabwg xat (iv) otig pnyavég avadrtnong «Google Scholar»
Kat «<Summon». Exet, Stapéoov prag epapyikng otpatnykng avadnnong (Jesson, Matheson, &
Lacey, 2011), mAnktpoloyndnkav apyikd HEPOVOPEVA KAl OTI) OLVEXEWM He MOADAPIOpODg Kat
IIEPLOCOTEPO TOADIIAOKODG OLVOLAOPOVLG petald Tovg ot 6vo opddeg AéCe@v 1) PPACEDV -
KAedwwv ov napatibevrat otov ITivaka 1 (ot Opot aviAfdnkav amod to ePeTPlo ANPPATOV TG
Bdong «ERIC», oe evboypappion pe 1o T0épevo epevvTIKO ep@tnpa). Téhog, pe pia Texviky)
a\voworng (chaining technique) 1 OJetypatoAnyia xwovootrpadag (snowball sampling),
avadnufnkav toxov napaleupbeioeg avagopig otovg Kataloyovg 6onv apbpav eiyav 1n
avevpebet (Babbie, 2017 Ridley, 2012).

ITivaxag 1. ZopPolooeipda (string) tov onpacioloyikd 10o08ovap®v opemv avalnitnong mov swofydnoav
otig Paoceig edopévav

Opot nov oxetiovrat pe v IIEyYA Teheotyg Opot mov ovveyovtat pe ) padnon péow
(POPNTAOV OCVOKELGDOV

(«environmental / conservation education» AND («mobile pedag*» [«xivn 1) madaywyikry»]
[«mepiParrovTikn) exniaidevorn/ exnaidevor OR («mobile didactics» [«popntr)
owatrpnong»] OR «environmental education d1daktikr)»] OR «mobile learning
for sustainability/sustainable development» device*/educational technolog*» [«xivntég
[«mep1ParrovTikn) exniaidevon yia v OLOKELEG PABNONG/ KIvITr) EKIIAOEDTIKI)
agwpopia/ Prwotpn avdamroln»] OR texvoloyia»] OR «mobile technology
«nature/nature-based school*» [«oyoAeio ot supported/ enhanced learn*»
@vonp»] OR «outdoor classroom*» [«vraifpia [«Texvoloyikda vroPonBodpevr/evioyopévn
taln»], OR «school garden*» [«oxoAkog popntr) padnon»] OR «digital/ wireless
kfjrrog» | OR «forest school*» [«daoiko oxoAeio»] learn®» [(«yneiakr)/acvppatny pdbnon»)]
OR «school-aged learner*» [pafntrg/pabdntég OR «mobile technology
oxoAwkn)g nAikiag] OR «student*/ pupil*» supported/enhanced teach*» [«texvoloyika
[«pabntrg/pabntég»] OR «child/children» vnoPonBovpevn/evioxvOpEvI) Qop1 Ty
[«madi/ maidia»] OR owaokaliar] OR «mobile phone*» [«kivito
«youth/teen*/adolescen*» [¢pnPog/epnPeial mAepavor] OR «smart mobile
OR «instructional/educational program*» device*/smartphone*» [«£€vmvo Kvijto
[«exmmatdevTiko poypappa»] OR mAépavor] OR «tablet*/iPad*»
«intervention*/interventional program®*» [vroAoytotr|g mvakidag/ Tapmiétal OR
[«apépPaon/napepPatiko npoypappar] OR «mobile learning application*» [«popntr
«educational context*/setting*» «[exnaidevtikod EKTIALOEVTIKI) EPAPHOYT] AOYIOHIKOD»])

m\aioo]» OR «primary/elementary education»
[«mpotopddpia exniaidevon»] OR «secondary
education» [«8evtepoPabpta exnaidevon»] OR
«middle/high school» [«yopvdoio/Adkelo»])

Znueioon. Ot xopPikol 6pot avalrtnong IAve OTovG OIoI0DG edPACTIKAV Ol DIIOAOUIOL OG CLVAOVOLHOL,
emonpaivovtal pe éviovny ypaer). I'ia tov dtayopopd tev opev avadritnong, o Boolean teleotr)g «OR»
eretpeye v evallayn avapeoa oe dvo 1) meploootepeg AéCelg — kAewdid, eva o Teheotr)g «AND» emégpepe
TV TALTOXPOVI] IAPOLOIA TOV HANKTIPOAOYNPEVOV Op®V ota amoteheéopata. Opoimg, o aotepiokog «*»
eréotpeye OAeg Tig mBavég pop@eg piag exaotote AéCng (.., «student» 1} «students»* Rao & Moon, 2021°
Xiao & Watson, 2019).
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Aladoyn Twv pEAETWV

H avadrmon amédwoe 86 apyeia eyypagov (N), ta omoia Katay®pilotnkav oto AOYLOHIKO
«EndNote 20» (Clarivate, 2022) xat exkkabapiotxav amno 15 durhotona (17,44 % emi too obvolov).
Ano g enopeveg 71 vnoyrgleg napanopég, anoppipdnkav ek véoo evvéa (10,45%), kabooov
dev vmayovtav ota d0O0 HP®TA TETAPTNHOPLA TNG KATATASNG TEPLOOKOV Pdoet tov Oeiktn
amrxnorg tovg (impact factor- Guerrero-Bote, & Moya-Anegon, 2012) amo t) Stadiktoakt) mdAn
«SCImago» (n.d.). Ev ovvexela, ano tig evamopeivaoeg 62 mmyég emAéxOnkav ot Tehkég mevTe,
01Tt ovppopP@VOVTAV PNTA pe ONeg TIg MAPAKAT® mpodnobéoelg évradng: (i) tn) ooppetoxr)
padntov nhikiag npotoPddptag 1)/ xat devtepoPadptag exnaidevong (péxpt kat 18 ypovav),
efattiag g LHOXPEM®TIKNG PLONG avtav TV Pabpidwv, oe avtibeon pe v TpLrroPddpa
exnaidevor (Harden & Thomas, 2010)- (ii) ) deSaymyr) evog mpoypdppatog/ napéppaong otnv
ITEYA vnootnpi{opevon armd @opntég ovokeveg padnong (iii) v mapdabeon mpwmtoyevov Kat
petpriotpwv (evidence-based) dedopévav Bdoet g XOP1)yNO0NG EPELVNTIKOV epydleimv: (iv) v
IKAVOIIOUTIK®OG  AEMTOPEPT] AIOTOIMOL TOV IMAPERPATIKOV MPOYPAHHATOV, OHMG KAl TOV
EPELVITIK®OV ep@TNPAT®V/ vrobéoemv kat pebodwv, Tov epyaleiov ovAloyrg dedopévav Kat
TOV EDPNUATOV TOV PEAETOV" (V) TNV KANDWYI) TOLACXIOTOV £VOG KPLTNPLOD eyKDPOTNTAG KAl EVOG
Kp1tnpilov adlomotiag amno ta Petayelpl{opeva epebvITIKA epyaletar kat (vi) ) dnpooievon Tov
EPELVMV Ot E€yKplta (peer-reviewed) emotnpovikda meplodika tnyv tehevtata mevraetia (2017-
2021' Dundar & Fleeman, 2017- Gough, 2007 Hempel, 2020- Petticrew & Roberts, 2006). H
MIEVICAETI)G  XPOVIKI] Oldpkela Katd Ty omnoia OnpootedOnkav ot IMIAPdAIopmeg Iov
avaoxonr|Onkav oopPadilet pe 1o Srdotpa KANLYNG AVANOY®V OOOTHATIK®V BBA0Yypa@iKov
EMMOKOINOEDV, TIOD €CETACAV TV IIPOTOMOPLAKI] ASIOIIOIN0T TOV VE®V TeXVOAoYl®V Kab’ OAn v
ropela g LIOYPEDTIKNG eKTIaidevong twv padntevopévav (Qazi, Hardaker, Ahmad, Darwich,
Maitama, & Dayani, 2021- Wen, Gwendoline, & Lau, 2021). Ze xdfe emheyeioa pelétn 6obnke
évag povadikog oelplaxkog apipog tavtonoinong (ID). Ztov Ilivaka 2, mapovoialovrtat
EMYPAPPATIKA TA ODYKEVTIPMOTIKA OTOLYeld TV PIPAOYPAPIKOV ava@op®V oL avaoKonnkav
otV gpyaota.

ITivakag 2. Zoykevipotikd dedopéva tov avackonnfeiomv nnyeov

A/A  Zoyypageig Baon Xopa Exn/kr) BaBpida doooyvepia too  'E€odog oto  Ilepipariovrika Mn
(xpovoMoyia) avaxtnong napeppatikon PVOKO anoteAéoparta nepfpalovuka
IPOYPAPPATOG nepialiov npoiovta
A'/opua B'/Bpa ENA E=
M1.  Crawford et «Scopus» Kavadag Owoloyixég Mabnoaxn
al. (2017) YV®OELS, TALTLON anoAavor)
EZ0 pe ) poon,
v v v otdoetg
rep1ParAovTiKig
péppvag
M2.  Kalogiannakis = «ERIC» ENada TeptparhovTikeég Mabnowaxn
kat Papadakis v v EM avtnyetg evAPEOKELA
(2017)
M3. Cheng et al. «Web of Taipav I'vooeig vOpofrag  Xovern)
(2019) Science» owoloyiag, Stevbétnon
v v Oxt O1KOKEVTPIKEG npofAnpatey,
otdoelg ovANoYKI)
avtonenoibnon
M4. Lee xat Yoon «iSeek HITA TTpoBéoeig AO
(2020) Education» evovvaiobnong
v v v Oxt EVOIIOV
enane\odIEVOV
[€10)Y
M5.  Siu-Yung Jong «ScienceDire Kiva Avtadia tov Mabnowaxn
(2020) ct» _ ePBAAAOVTIKOV IIPOOOXT),
v v EEO EQIIELPLOV AUTENAPKELT KAl
avTanodoTIKn

yoyxayoyia
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Znueioon. ENA = Evdooyohwr) napéppaor), EE = E§moxolwkr) napepPaon, EZO0 = ESoloxArjpov €6000g ot
@vorn, EM = Ev pépet ¢é€odog oty oo, AO = Aev opiCetat.

AmoteAéopata

Katapyag, ot Crawford, Holde, xat O’Connor, oe toyatomoumpéve) eeyxopevr doxipr) to 2017,
otov Kavadd, mpoodiopioav v emevépyela g PETAYEIPLONG PLAG EPAPHOYNG YA (POPNTEG
ovokevég ot pr tomkn IEyA pabdnrov nadwkng xat egnpurg nAikiag, mov gottovoav ot I
Anpotikov éwg kat ) B' I'opvaotov. Ztn pelétn oopmep\ripbnkav 747 ooppetéyovteg (51%
ayopua) 9-14 etov (Méon Hhwia [Mmpwia] = 12,50 xpovia £ 3,29 prjveg), 229 ex tov onoiev nrav
12-13 xpovev (Mmuia = 12,90 €1 £ 1,16 prjveg) ko 102 frav 13-14 etov (Mpwia = 13,40 xpovia +
4,18 pnveg). To delypa mpoepyxotav amo evvea aotikd oyoleia. Ot pabnrevopevor draxpibnkav pe
Toxaio tpomo oe Tpelg opddes. H mpwtn € avtov (292 dropa) emokeépbnke évav texvitd
dapoppapévo vypotomo ota Opta g nOoAng Kalykapt, eva 1 devtepn opdada (223 peletmpevor)
Kat 1) tpit (207 exnadevopevol) MPaypatornoinoav eniokeyn) oe éva ekteveg Apadt xat oe évav
E0MTEPIKO TPOIIKO KIIIO OTO KEVTPO 1§ 1d1ag moAng avtiotorya. H mepu)ynon tng xdbe opadag
du)pxeoe 45 Aemrtd kat vAomouwynke ava 10-15 dtopa, pe T oLVOOEla TOV EKIAOEVTIKOV TOV
ddaoxopévav. Ze kabe opada, oxnpatiotnKay Tpelg dIAPOPETIKEG ePELVITIKEG OLVOr|Keg. XtV
p®T) oLVONKI), otovg padntég mapaywprndnke pia ovokeor) tapmiétag «iPad» pe eykateotnpévn
mv epappoyn Aoyopwkov «Agents of Nature». H epappoyr) emétpene otovg xprjoteg g va
avaxkatenfovlodv oty ekmovion SpactnPoT)TOV JAKPLONG W00V YAPAKTNPLOTIKOV TIG
XA@ptdag kat g mavidag tng MmePloxng OLAPEoOD eVOg NPOA KIVOOHEVOV OXedldV e Hop@r)
Cwov, votepa amod T} 0APwOor KAdKAV ypryopng amnoxkplong (Quick Response [QR] codes) ota
KAtd TOmovg onpeia tov yopov. Ot gpevvepevol mov eiyav avatebet ot Oevtepr) ovvOnkn
Sevayr|fnkav oto exdotote mapko amo eSedikevpévong exmatdevtég TIEYA. TTépav avtov,
IPoPAEPONKav LIIOOPAOEG ENEYXOV, Ol COPPETEXOVTEG TOV OIOI®V EKAVAV XPI)OT) EVOG EVIDIIOD
Xaptn kabe torobeoiag oe oLVOLAOPO e TV AIIO eKELVOLG eppNVELd TG ONIAVONG - IVAKIO®V
g Owadpopng mov akolovOnoav. Ilpwv xat peta amo xkdabe eSopunorn, ot exmatdevoOpevVol
oopnrpeoav tig otadpiopéveg kAipaxeg «Inclusion of Nature in Self (INS)», «Connectedness to
Nature Scale (CNS)» xat «Disposition to Connect to Nature (DCN)», wote va daoagpndet 1
TavTION NG IPOOPITIKOTHTAG TOVG e TO QLOKO Tovg IePPallov. Emumpoobeta, énetta ano v
eImoKeyrn) Tov delypatog, eKEVO AIIAVINOE O £VA EPOTHATOAOYIO ADTOAVAPOPUG IOV OTOXEDE
ot oxklwaypdegnon tov Pabdpod Saoxkédaong TV HPEAETOHEVOV KATA TV OLKOAOYIKI] TOLG
EPIEPLA, TOV AEWPOPIK®V TODG OTACEMV OO0V APOPA OTN PPOVTIOA TNG MEPLOXTG MEPU)YTONG
TODG KAl TOV YVOOEDV MEPIEXOPEVOD TODG Yla TI) PUTIKI Kal (k1] PlonoNoTTa oL eiyav
yveoptoet. Bacet avaloong Staxovpavong (ANOVA) tov 6edopevev g peAeTng, To péoo atobnpa
oovdeong twv padntov pe ) @von avlnbnke otatiotikwg onpavika (p < 0,001) ywa oAovg
(36,80%, 35,38% xat 32,79%) xat ot mpo-nmeptBar\ovTikeg otdoelg tovg avartvxdnkav eSicoo
(19,24%, 15,86 % xat 16,57 %), acxeT®g Ao To IAPKO MOV elxav emoke@del Kat Tov TPOMIo Mov To
etyav npoonehdaoetl. Opwg, ot eKIatdenOpeVoL oV elXaV ASIOMOU)OeL TV TEXVONOYIKI| EQPAPHOVT)
otV exdpopny toog Vv anrAavoav mo moAo (19,95%, avti 17,46% xat 15,05%) kat kateiyav
IIPOX®PIEVEG OIKONOYIKEG YVAOELG O OX€OT) e TG dAAeg dvo opadeg (54,62%, evavtt 40,35% xat
32,68%), aveSaptnta amo to medio mov eiyav efepevvrjoet. KataAnyovtag, pe yvopova tov
oovteleotr) ovoxetwong Pearson r, ta eSayopeva g épeovag téOnkav oe yapnAny apvitikn
OLVAPELT P1E TO NAIKLAKO e0POg Tov detypatog (r = - 0,28, p < 0,05).

ITpoexteivovtag, épevva dpdong twv Kalogiannakis xat Papadakis (2017), otwv EMdada,
OKLaYPAPNOE T OLVELOPOPA EVOG OLYKEPAOHOL Popntav texvoloylwv otnv ITEyA ®g mpog
BeAtimon oV mEPPANOVIIKOV YVHOE®V PAOBNTELOPEVROV e@nPIKg NAKIAG KAl T®V OTACEDV
KAVOIIONOT|g TOVG O€ 0,TL APOPd T1) O1I0ACKAAIA TOLG. XT1) OVYKEKPIPEVT) epevva EAaPav pépog 50
pabntég (30 xopitowa) 15-16 xpovev (Mpwia = 16,20 £t £ 4,27 prjveg), mov fav eyyeypappévor
otV A" tadn evog enapylakoov Avketoo g Kprtng. Ot ooppetéyovteg avatédnkayv toxaia og pia
[Tewpapatikyy Opada (T10) 26 pehov kat oe pra Opada EAéyxoo (OE) pe 24 péhn. Zmv OE
Stexmrepatwbnke éva ebelovtiko oxédlo epyaoiag (project) ITEyA otoxevpévo otov epmmAovTIORO
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TOV YVOOE®V TOV O0A0KOPEVAOV yia TV evOnpikn xAwpida xat navida too Poovod Wnhopeit
(opooepa 16n), oto mhaiowo evog Otemotnpovikod oxoAwod pabnpatog. To exmaidevtikod
HPOYPAPHa dU)pKeoe £va OYOAKO £T0G, pe ovxvotnta 6vo wpeg avd eBoopdda. H nadaywy)
mpoogyylon Paciotke ot OLVEPYATIKI] KAl OLANOYWKY) pdabnon, Tt Sapopomoupevn
ddaokalia, myv emthvon TPoPANPAT®V Kt TV aASlonoinor HOAAIA®V IANPOPOPIAK®V YOV
KAt OOPBATikK®V TEXVOAOYIKOV PEO®MV, OIIMG EVAL Ol AEKTPOVIKOL DIIOAOY10TEG, TO H1adiKTLO Kat
ot PwteornpoPoleig. Ot dpaotnprotnteg ekToAlYOnNKav otV Tady), 10 IPOALALO TOL OYOAELOL Kdl
Tov mepPAailovia x@po Tov. ADTH I IPAKTIKI) akoAovdnOnke armd tov 1810 eknadevTikd Kat
otV I1O, og cLVOLAOPO He TNV EVODPATMOOL KIVITOV TNAEPOV®OV [ EYKATEOTHEVT] pia O®PEAV
eQPAPHOYL] AOYIOHIKOD Yla TV AIOK®OKOIOINOoI éVILHMV 1] YPHPLIKOV KOOKOV YpIiyopns
anoxpong. Awapéoov tov dradiktoaxkov epyaletov «QR Treasure Hunt Generator» oxedidotnke
éva maiyvidt «kovnywod 6Onoavpov», Omov ot Xproteg MAPAIERIIOVIAV Yid IINONYNOI O
ITOADTPOIIKA KEIPEVA, 10TO0EAOEG KA OITIKOAKODOTIKO DAIKO, IIOD AIICNTOLVTAV Y1d TV €MALON)
OPLOPEVAV YPIP®V (quiz) KATOMmY TG OAP®ONG TOV AVTIOTO®V KOOIK®OV YPI)yOpng AIIOKPLoNS.
Ot ypigot eotialav otV KATOVOPAoia YOIPAKINPIOTIKOV PUTOV Kdl {O®V, TNV HEPLYPAPI) TOVG
Kat TV avaloorn Tov Botonmv toug. ITptv kat petd amnd v napepPaot), 0tovg COPHETEXOVTEG
dtavepnOnke éva epo@PATOAOYl0 avtoava@opds, yia va eSakpiPwbel 1o emimedo TV
OKOAOYIKOV TODG YV®OEDV, KOl EKEIVOl OLHOANP®OAV T OlayveOoTiky) Ookipaocia
«Environmental Education Efficacy Belief Instrument (EEEBI)», o0twg wote va npoodiopiotet o
Babpog g kavormoinor)g Tovg arod TV eknaidevor) Tovg. Yotepd Ao Vv epappoyt) empépoug t-
test ota epmelpika dedopéva, emonpavinke 1 otatiotikeg onpavikiy (p < 0,01) péon nmpoodog
TV avtAyenv g I1O oe avtuiapaBolr) pe v OE oxetikd pe v alnAedaptnon petadd g
KOW®VIKI|G OKaloovvng, TG DYLOVG OKOVOPIAg KAl TOL IIOLOTIKOD (PUOIKOL IMePPANAOVTOG
(54,22%, avti ywa 25,74%), T AeAOY1OpEVT] EKPETAANEDON TOV PLOKGOV TOP®V (48,12%, évavtt
37,60%) Kat Tig OKOOLOTIIKEG 100PPOITEG AVAHREDA OTN) PUTIKY Kat T {@ikr) Blomowiotta
(31,64 %, avti yua 19,71%). ESicov, avagépObnke mpoPadiopa g ITO avagpopika pe ta atodrpata
xpnowpottag g mnapépPaong, kabmg xat evOOLOLAOPOL KAl MQPEAELAG TOV AIIOOEKTOV TG
(mooootiateg dragopeg mporjynong 16,43%, 19,76% xat 8,91% avtiotorya). ASloonpeinta, OAa ta
EOPIPATA IIPOEKLYAV aAveSAPTTA Ao TO POAO TOL Oetypatog,.

Yo avaloyo okentiko, nepapartiki) épeova twv Cheng, Hwang, xat Chen (2019), omyv
TatBav, anotonmoe ) cOPPOA evog Propatikod cootpatog pabnong Paoctopévoo oe Qopnt)
texvoloyia oty npoaywyn) tov delottev entlvong npoPAnpatev padntev modwg nAiag,
TOV Padnokov Tovg emdooe®Vv, T®V HePPANOVIIKOV TODG OTACE®V KAl TG A0 KOlVoL
YV®OOTIKI]G TODG AIOTEAEOPATIKOTTAG. 211 peletn ovppeteiyav 50 pabnreg (50% ayopia) 9-10
etV (Mpwia = 10,07 xpovia £ 2,19 prjveg) oo gottovoav otn A’ Taln evog OnpoTikov oxoAeiov, ot
omoiotl yoptotnkav pe toyaia osipa oe pia 25peln) 1O xat pua wappn OE. Znv T1O ewonxOn
Pla  epappoyr) AOYWOHIKOD yla  TAPMIAETA, OIIOL IMPOCOHOI@VOTAV £VA  OWKOOLOTNHA
evoOpelonoviag (aquaponics). Exel, avarmapiotovtav 1 oopPlotiky) oxéon TG TavTOXPOvig
EKTPOPIG WPAPL®V KAt g KAAEPyelag gutmv diapéoov g adlomnoinong tov anoPAftov Ing
Ovoxal\iepyetag yia v vOPOIOVIKI] AVAIITLLN TOV PLTMV KAl TG WPENELAG TOV PAPLDV AOY®
g dufnong tov vddatvev amnobepdtov amo ta gotd. To mpoxeipevo S1adPAOTIKO NAEKTPOVIKO
epyaleio mepeddpPave Evav prxaviopo eRIIELPIKIG KAl OLVEPYATIKNG pabdnong mov empuepi{otav
oe pwa tpdmefa aoknoe®v omov {nrovvtav Ploolpeg MPOCAPHOYES TOV 10OPPOI®Y  TOL
OLKOODOTHATOG (O®G Elval 1) OLXVOTNTA OLTIONG TOV OPYAVIOP®V KAl 1) HApoXl) POTOG OF
ekelvovg), pa Paon Oedopévev ekmatdevpTKod LAWKOD, évav Sadiktoako pabntikd Tomo
oo(rmong  (forum), pla DAATPOPHA  OLAPOPACHOD TANPOPOPLOY KAl VA  IIPOORIIKO
Xaptopuldxio pabnong (portfolio). Ot Sidaokopevol mpoéPrnoav oe evdelexr) MAPATPNOL TOV
OLKOODOTHIK®OV YVOPIOPATOV TOL HePBAalovtog (Onmg v oot ta, ) eppoxpaoia xat v
oSLTNTA TOL VEPOL), APNPNPEVE] OOANNYT] TOV PLOAOYIK®OV OlEPYACIOV TOD KAl AVAOTOXAOTIKY
toug eneCepyaota. H OE oloxAnpwoe to 1010 mpoypappa vdpoPiag otkoAoyidag xprotHoIoim®vTag
POVO Rl QLOIKI] HIKPOYPAPLd OUKOOLDOTIHATOG £VOOPELIONOVIAG KAl OOPIANP®VOVTAS £VIDIIA
@ONa epyaotag. Ot madaywyikég mpooeyyioelg kat otig dvo opadeg dujpkeoav Teooeplg
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gpoopadeg, xabodnynbnkav amod tov id0 exmadevtiko, eviaxbnkav oto pdbnpa @oowaov
EMOTH®V TOL OXOAeloL TOL detypatog kat vAomou)fnkav oe vnoopadeg twv 3-4 atopwv. [Ipv
KAl PETd amno Td IPOYPAPHAtd, ot padnTenopevol anavinoav oe 000 SoKIpaoieg avTOavaPopas
1oL ATEPAENIAV OV AIIELKOVIOI] T®V YVOOEDV DOPOPLAG OKONOYIAG TOV EPEDVOPEVMDV KAl TNG
Kavottag tovg yia opboloyikr) emihoorn npoPAnpdarev. Extog avtmv, ota madid xopnyndnxkav
ot toronoumpéveg WPoxopetpikeg doxipaoieg «New Ecological Paradigm (NEP)» kat «Motivated
Strategies for Learning Questionnaire (MSLQ)», mpokeijiévoo va aviyvedfody ot OIKOKEVTIPIKES
OTAOEIG TOV EKIIAOELOPEVAOV KAl 1] OpadIKI) Tovg avtonemnoibnon oe oyxéon pe ) pabdnor] tovg
avtiotoya. Exovtag Otevepyrjoet povomapayovtiky) avdalvon ovvOolakLpavong (one-way
ANCOVA) ota dedopéva g epevvag, Bpédnkav ta otatiotikmg onpaviikda (p < 0,05) evioyopéva
pabnotaxa emredypard, ot Ipo@dnpéveg mepPArNOVTIKEG OTAOELG KAl AVEITTOYHEVI] COVEPYATIKI)
avtenapkewa g I1TO oe avtidiaotolr pe myv OE (mocootiaieg Stagopég mpoPadioparog 11,24 %,
9,17% ka1 13,59% avtiotoiya). ITapopoia, n deSaywy) t-test yia aveSaptnta detypata katédetle
v onepoxn) g 1O kata 16,68% avagopikda pe v evdedetypevn emilvorn npoPAnpdrov amo
m\evpdg tov nawdwwy. Ilepattépm, Paoet avalvong damAng ovoxetiong, onpewwbnke n perpla
Oetikr) oovagela g teevtatag petaPAntnig pe tig alAeg tpetg (r = 0,41, p < 0,01).

ZopnA\npopatikd, peletn nepimroong twv Lee xat Yoon (2020), ot Néa Yopkn tov HIIA,
extipnoe v emidpaon g  OLVOLAOTIKIG adtomoinong  Texvoloylag — emavinpévng
IIPAYHATIKOTITAG O€ POPITEG ODOKEDEG KA EVILIION DAIKOD 0TIV KATAVONOT 1) HEPBANAOVTIKIG
agwpoptag anod padnrég nadwng kat epnPxng nAikiag, dotepd amod TV AVAYV®OOL OLVAPOVS
pabnotaxoo meptexopevon. Xt pelétn) evenhaknoav oovolkd 30 ooppetéxoveg (16 xopitoa) 8-
13 xpovav (Mpwia = 12,05 €1 £ 1,26 prjveg), 16 ex tov onoiwv anotéhecav v I1O xat 14 v OE.
Ot peletopevor mapakolovbovoav ) I'' Anpotikov pexpt kat tv A' I'opvaoioo. H napéppaon
O1erxOn aropikd, oe éva aotikd e§mOYOAKO KEVTIpOo @ppovTidag madiwy, pe dwapketa 40 Aermta
Kat eiye og O¢pa tnv mpootaocia edwv navidag ovmo eSagaviorn). H 1O enefepydotnke eva
ewovoypagnpévo PipAio emt Tov ev mpokepeve Bépatog oe aAAnAemdpacn pe pia eQAPHOVT)
AOYIOHIKOD enavSnpévng MPAaypatikoTnTag yid KvnTto TAEP®VO, 1) OOl EVEPYOIIOOVTAV AV
oeAida tov PiPAiov mpocopol@vovTag dpaotnplotnteg eKTPOPg pag apxovdag panda. H OE
aveélaPe myv ankr avayvaeor tov idtov PipAiov. [pv kat petd amo Tig oovedpieg, o1 peAetmpevot
andvinoav oto teot «I'wo Major Environmental Value (2-MEV) Scale», pie oxomo v anotoneoon
¢ petaPolng twv mpobécewv evoovaiobnorg tovg amévavtt ot Plootpotnta Kat ) OtagoAadn
e0ONDTOV €WV navidag. Alapécov POVOIAPAYOVTIKYG avalvong Olakvpavong (one-way
ANOVA), napatnpnOnke otatiotikag onpavtiki (p < 0,001) Pertioon xat tov dvo egetalopevav
owokevipkav Owabeoewv g 1O (kata 19,66% xau 18,59% avtiotoya), eve owmyv OE
rporjxOnoav povo ot PAéyelg mpog ) H1aomon enaretA\ovpevey ayplov (Owkov ewov. Emtong, n
epappoyn t-test avederle ot ot exrmaidevopevor oty 1O pe nhikia 8-10 etwv eiyav peyalotepn
Oetikr) aAAay1) TV OTACEDMV TOLG CLYKPLTIKA pe 000vG eiyav nAikia 11-13 ypovav, eve otnv OE n
nAwia tov Oetypartog Oe pavnke va ennpeddet Tig oTAoelg ToL. MANoTa, adlakpit®g ePeLVNTIKIG
oovOnkng, anotonebnke 1 otatotiky onpavukomta (p < 0,01) tov petapal\opeveov otdoemv
HOVO TV padntplov.

Kata\nktikd, oto owovel melpapatiko oxédio tov Siu-Yung Jong, to 2020, omyv Kiva,
anotyur|Onke 1 oovpPolr} TG XPHONG POPNT®V OLOKELMOV 0TI PAONOlaKY) KlviTomoinon
pabntevopévev mawdikng NAKiag Katd wy amod pEpovg tovg dievepyela épevvag mediov oe
vnaifploog meptpaloviikotg yopovs. Zoppeteiyav 148 pabnteg 10-11 etov (Mpwia = 10,04
xpovia + 1,15 prnveg), mov @ottovoav oty E' 1dln evog aotikod dnpotukod oxoAeiov Kat ot
orotiot yeptomkav kata toyaio tpomo oe dvo opddeg (ITO kat OE), xabepia amd tig omoieg
oopnepttape 74 naidid. Kat ot 6o opddeg emoxepOnkav yia tpeig mpeg eva IAapKo LYPOTOIIOD
oto Xovyk Kovyk, oto mlaiowo evog Owabepatikod oxoAwod padnpatog tovg. H TIO
xpnowpornoinoe v epappoyr) Aoyopikov «EduVenture» peom Kivntod TNAepmvoo 1) TapmAETag,
dlapéoon TG Oroiag Ol EPELVMHEVOL elYAV IIPOOPAOT) 08 EVAV PNPLAKO XAPT TG Ireptoxns. Exet,
evtomfotav 1 0¢on Tov Odaokopévav péowm onpatog ovmnpeoiag «GPS»  kat avtot
kabodnyovviav yua TV €KIOVIOl] OLYKEKPIPEVOV  OPACTHPLOTITOV  OMTIKOAKODOTIKOD
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MePLEXOPEVOD avd Torobeoia Mov eMOKENTOVIAVY, OIIOG T AW POTOYPAPLOV, TNV I)XOYPAPN 0L,
) PvTe0oOKOMN O Kat T oOvOeon evVVOlOAOYIKOV XAPTOV OYETIKA PE TN Yewpop@oloyila Tng
neploxr)s. Ot ooppetexovieg otnv OE oloxArpwoav avaloyeg doKIOelg PEom EVIDIMV POANDV
gpyaoiag, Orov Aaraviovoav xelpoypaea kat oovédetav okitoa. Ot Opdoeig xat Tov dvo opddmv
¢ywvav oe ovmoopadeg TV 4-5 atopov kat Swapbpmbnkav otg @doelg Tov  APXIKOL
IIPOOAVATONOPOD, TG Olepedvnong, TG OLVAYDYG OLHIEPAORATOV KAl TOL KPLTIKOD
avaotoyaopoov. Emetta amd v  emiokeyrn, oto detypa yopnyndnke to otabpiopévo
epotuatoloylo «Instructional Materials Motivation Survey (IMMS)», amofAémovtag va
adtodoynbovv 1 MPOOHA®ON T®V HEAETOHEV®V OTO eKIAdevTIKO IPOypappa, 1 adia tov
aroxTtN0elomOV OKOAOYIK®V EHIEP®V OV pabnteov yia tovg idtovg, 11 avamtodn g
aoTonEenoidnorg Tovg Mg MPOg T JleKIePAi®Oon eMTOM®V MEPPANAOVIIKOV AOKI)OE®V KAl 1|
Kavoroinory Tovg og  O,TL  dopovoe TA pabnowakda Ttovg emrtevypara. Emurkeov,
npaypatornouw)dnke pia opadikr) npdopnpévy oovevTendn pe Tpla Toyaia emeypéva pén amo
kabe opdada exmaldevopevmy, pe eotiaon ota npoavagepdevta onpeta evoiagpepovtog. Karomv
g LAoIIOINONG empePOLg i-test yia aveSaptnta detypata, Kataypd@nke OTATIOTIK®S ONHAVTIK)
(p < 0,05) aovdnon ng deopevong (2548%), g avrtoanoteheopatkotrag (24,51%) xat g
avrtamnodotikng evxapiotmong g IO (19,63%) ocvyxprtika pe v OE, eveo de onpewwbnke
dragpopomnoinorn petalvp 1wv 60O OPAdOIOUICEDV AVAPOPIKA HE TO DYNHAO aioOnpa g adiag tov
Propatev tov ooppetexoviov. Ta avetépn eoprjpata enalnfedtkav amod Tig ovvevteDSELS,
Pdoet g Oepatikg avaAvong ToL IEPLEXOREVOD TOVG,.

Jupnepdopata

XV napovoa epyaoia, emyelpr|fnke pla avaokomnon oty PipAoypapia avapopikda pe v
AIIOTEAEOPATIKOTITA TG EL0AYMDYI)G POPNTAOV OLOKELOV padnong otnv [TEYA.
Avakepalaiovovtag, Ta facikd Hopiopata g epydactag HIopody va OOVOWIoTOLV @G e5NG:

e e Tpelg amo TG Mmevie peheteg mov avaoxombnkav (Crawford et al., 2017+ Kalogiannakis
& Papadakis, 2017- Siu-Yung Jong, 2020), ot xwntég ovOKeLEG pdbnong
xpnotporowfnkav oto nAaiolo emokéPenv 1oV padntov oe avbevtikd meptBarlovika
nedia tov vraibpov (location-based learning, outdoor learning), eppfadovovtag v in situ
pabnotaxn) epnetpia 1OV H1OAOKOPEVOV KAl OLAOTAVPOVOVTAG TV TOIIIKI] KAl Y1 TOIILKL
eKTIaiOenor] Tovg. Xe ONeg T MAPEPPAOELS, Ol QOPNTEG OLOKELEG OLVOLACTNKAV He
eQPAPHOYEG AOYIORIKOD pe 0TOX0 TNV moAvatodntnptaxr) kat padnroxkevrpikr) didaokalia
kat eviappovovtag ) padntikr] avtevépyela Kat ouovepyaoid, eve 00O IPoypPAappata d-
§lomoinoav Kat v OlKOVOHIKA IIPOOLTL) TEXVOAOYIA TRV KOOKMOV YPIyopn g AaroKplong
(Crawford et al., 2017+ Kalogiannakis & Papadakis, 2017). H Aettovpyia tov napanave
epyalelov ovvadel pe TI§ YERXDPLKEG TeEXVONOYIEG KAl TA OLOTHHATA YEMIIANPOPOPIKI|G
(r.x., «Google Earth» xat «Google Maps»- Baker et al., 2015).

o Tpeig ano tig nevte epevveg (Cheng et al., 2019- Crawford et al., 2017+ Kalogiannakis &
Papadakis, 2017) xatéypayav v eSeAN TOV YVOOEDV TOV EKIIAOELOPEVOY o8 Oepata
Aettovpylag OKOCLOTPATOV Kt Aaelpopov mePParllovTiki)g Stayeiptong.

e e tpla ano ta mevie napepPatikda npoypappata (Cheng et al., 2019 Crawford et al.,
2017 Lee & Yoon, 2020) onpeindnke PeATioon TV OKOAOYIK®OV IIPOCOOKIOV KAl OTACEDV
TV O10A0KOPEV®V, Ol OTIOL0L YAV EVIOXDHEVI] TAVTION HE T YLOT).

e Tpla ano ta nmévte npoypdppata (Cheng et al., 2019 Kalogiannakis & Papadakis, 2017
Siu-Yung Jong, 2020) enédpaocav Oetikd oTg WoyxokowmVvikég delotnteg TRV
ODPPETEXOVIOV  TOLG, aLSAVOVTAG TNV  MPOCHA®OL] Tovg ot Owaokalia, 1)
vonpatodoTon] TG amo €Kelvovg, TV avtorenoifnor) toog yta oovAoyikny pabnon xat
oV euxdapoto xapaktpd TG Ot @g Ave IAEOVEKTIKOL MAPAYOVIEG COVAVIMVTAL
Waitepa Kat ota yneuaka yeonayvidwa (geogames: Schaal & Lude, 2015 Schaal,
Schaal, & Lude, 2015 Schneider & Schaal, 2018).
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MOYTZINAZ, KAPAMATZOYKH & KAPATIANNIAHZ

e Oleg ot mapepPaoelg nNrav eno@elelg yia tovg padntevopévoog aveSaptnta amod To
NAKaKo toog edpog (8-17 etwv). BePaia, Siamotabnke mpoPfddiopa te@v vedtepadV
EKIAOEVLOPEVOV ®G TIPoG Tig mePBallovikég Tovg yvwoelg kat otaoelg (Lee & Yoon,
2020), onwg xat v yoxaywyia toog oty Swdaokaiia tovg (Crawford et al., 2017), oe
OOYKPLON] He TOLG peyaldtepovg pabntég. Opoiwg, ot pabhrpleg eiyav mo
eoatobntomoupeveg owkokevipikeg otdoelg (Lee & Yoon, 2020).

Xe yevikég ypappég, 1 avaokomnndeioa PipAioypagia mpoéPale TV AIOTEAEOPATIKOTTA
SAPOoP®V TOIOV KIVITOV TEXVOAOYIDV O YVMOTIKEG KAl KOWVIKEG TToxeg g [TEYA, xatda
S1daokalia apkeT®V pabdnolaKk®V avIKEPEVOV O PIKTEG NAIKLAKES peploeg.

Ta amotehéopata g avaoKoIong COPIIUITOVY HE TV £PELVITIKA entPefat@pév) avarrtodn
NG HePBANAOVTIKIG TADTOTTAG TOV HAONTOV Olapéoov TG DAdayMYIKIG EL0AYDYIG POPNTOV
ovoKeLOV padnong, ot omoieg dev delyvoov vd MEPLOIIOLY TNV MHPOCOXL] TOV EKIIAOELOPEVDV
(Karimi, 2016- Peffer, Bodzin, & Smith, 2013). To mpoxkeipevo yeyovog avtikettat otV mieor) oo
éxet aoknOel LAy POVIKA OTIG KIVITEG TEXVOAOYIKEG KAVOTOpLEG IEPT DITOVOPELONG TG Iedapyiag
otig oyoAwkég tadelg (Corbett, 2018+ Heizer, 2018). Toovavtiov, 1 epyovOpiKr) QOpnTtoOTHTA KAl TO
artd ovotnpa Oenagrg (interface) avtwv tov epyaleiov éxel Ppebel mwg Aettovpyodv wg
E0MTEPIKA KIVITPA YA THV AIIOKTNOI] OKOAOYIK®V YVMOEDV dIO Tovg O10a0KOPEVODG KOt T
Babovtepr), ooveldnt) oovaoOnpatiky ovvdeor) toog pe ) Qoon (Anderson et al., 2015), 1ding
npw ano v epnpixr) nAikia (Lieflander, Frohlich, Bogner, & Schultz, 2013).

ESioov, ta eCayopeva tng epyaociag enboypappiotnKayv pe e0PrHata EPELVMY OIIOL DIPXAV 1)
apeorn) dtabeopotnta kat o anevbeiag Siapolpaopog — dLAXLO YVOOEDV OTIG POPNTEG OLOKEDEG
XeWPOg omovdnIote KAt omotednmote, oaAd kKat 1) oxedov avtoparn, OwaPadpiopévy
avatpo@odotnon (scaffolding) t@v xpnot®v amo Tig eKAOTOTE €PAPHOYEG AOYIOHIKOD X®PIg
onwodnmote TNV nAPepPoAr] evnAikev. XTig peléteg avtég eovordnkav 1) aVAKAALIITIKI),
dlepeovnTiKn)2 Kat Kputikr] pabnon tev didaokopévav, 1 pabnotaxr tovg avtoppvOpon -
avtovopia (Chang, Chen, & Hsu, 2011- Ruchter et al.,, 2010- Sung, Chang, & Liu, 2016), n
evbovowwdng ovvepyatkotmta tovg (Freeman, Adams Becker, Cummins, Davis, & Hall
Giesinger, 2017 Huang, Lin, & Cheng, 2010- Pedaste et al., 2015) kot 1) nayioon tov didaybeiomv
yvwoeav Tovg (Otterborn, Schonborn, & Hultén, 2019).

[Tpaypati, otav ot pabntevopevol ePIAEKOVTIAL 08 KOWOTHTEG MPAKTIKI)G OOVOHNAIK®Y, TO
ripo@i\ Tovg eSeAiooetat pe 1) SrapecolaPnon g eykabdpopévng pabnong (situated learning)
oe KA\ipa apopatdotnrag, alnooeaocpon, alnleyydng kat amokevipwpevng evdovng (Bressler,
Bodzin, & Tutwiler, 2019 Gilliam et al., 2017). Kat’ avtov tov tpomno, ot pabdntég emdeikvooov
avotepeg vontikeg delotnTeg mépav TG PNYAVIOTIKIG CAIIOPVIHOVEDONG, ON®MS TNV emilvon
OPOPANPAT®VY, TV EHAYDYIKI) KAl TV damoxkAivovoa okéyrn, Kabdmg KAt Tr HETAYVOOTIKI)
emtyvoor (Altomonte, Logan, Feisst, Rutherford, & Wilson, 2016° van der Haar, Segers, & Jehn,
2013), ot omoieg ovykataléyovtat otig deSlotteg tov 2lov awva (Lai & Hwang, 2014). H
pabntikn) aovtodvvapia (student agency) etvat edbAoyo OTL diémetat Ao Ta MAPANIAV® IPOTEPT-
[OTd, TA OHOld AIIOKTOVTAL PETA AIO Pld EOKEPPEVT) KAl IIPOVONTIKY IPAYHATOOL pabnolakmv
evepyelwv aro meopdg tov ddaokopevev (Bernacki, Greene, & Crompton, 2020- Christensen &
Knezek, 2018). Md\iota, ot {ntovpeveg Pn@laxég IKavotnteg TV padntevopévav epintooy otig
nmeg Oelotnteg (soft skills), ot omoieg éxoov exkAngbel wg amapaimteg ya 1o peANOVIIKO
avOpeIvo SLUVAPIKO OAXV TOV X®P®V OTHV IAYKOCHLIOIOUIEVT) I AYOPd EPYAOLAG, EKTOG ATIO
TA MOTOIOUpEVa Texvokpatikda rpooovta (Prezioso, Ceci, & Za, 2021).

Evtéhey, 1 npoaymy1) Tov IEPPAAOVIIK®OV OTACE®V TV eKIIAtOevopevev Ba prmopovoe va
arodobet ot pdbnon péow e§aoknong oOto MAAIO0 EPIPAKTOV KAl KvaloOnukov
dpaocmplot®v pe @opnty texvoloylda, omwg eivat ot k@dwkol ypryoprng amoxpiong H
errakoAovln epPodion 1oV xpnotev oto enavinuevo, tpodidotaro (3D) mepiexopevo dvvatat va
petaoynpatioet Betika Vv epmelpla Tovg X@PIG va TOLG EmMPEPEL DYNAO YVOOTIKO POPTO
(Crompton, Burke, & Gregory, 2017- Wang, Fang, & Miao, 2018), aA\d xat va tovg otkodoprjoet
npoonmiko atodnpa emoyiag (Hwang & Tsai, 2011 Liu et al., 2014). To npoPddiopa tov
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PabnTpl®V OTIG OKOKEVIPIKEG OTAOELG 10®G OPeiAeTal OTNV DIIEPOXT] TNG CLVALCONPATIKIG TOLG
vonpoobvng, o avtuapdaBolrn) pe tovg appeveg pabntég (Salavera, Usan, & Teruel, 2019).

MoAataovta, 1 éviovr arodoyr] TOV PopnTHV IAOAYDYIKOV TEXVOAOYIDV AII0 TOvG padntég
PAAOV vrodekviel €va XAOPA AVAPESd OTNV EAAUTL| IIAPOLOIA TOV KIWVITOV OLOKELMV OTO
OXOAel0 KAl TV HAPATETAPEVT] ESMOXOAKT] eVAOXOAN o1 Tov padntikod mAnboopod pe ta gopnta
vroloytotikda peoa (Burden & Kearney, 2016). Omnote, emttaooetat 1 pl{ooIIAOTIKI] AVAVEDOT] TOV
TPEXOVI®V OXOAK®V IIPOTOI®MV KAl IPOYPAPPATOV OIIOLO®MV IO TO MPIOPA TG AIIPOOKOIITHG
pabnong (seamless learning), mov Otam\éxket pe SaKPlTiky) emdeSlOTTA TA PLOKA KAl T
ewovika g opua (Jagust, Boticki, & So, 2018 Kearney, Schuck, Burden, & Aubusson, 2012) xat
YEQPLPOVEL TNV EMONL POLTION TOV OIOACKOPEV®V HE TIG AVEILONHES YVMOELS TIOD Ot 10101 arIo-
KOpi{ovv ormopadikd, COPITOUATIKA KAl akovolda oty kadnpepvi) tovg (wr) (Khaddage, Miiller,
& Flintoff, 2016 Lai, Khaddage, & Knezek, 2013- Suarez, Specht, Prinsen, Kalz, & Ternier, 2018
Wong, 2013).

Me dMa Aoyia, ooviotdrat 1) Katappuyn g 1oxvpng d1YoTopikrig COANOYIOTIKIG PETASD TNG
TOINKIG KAl Tng dronng 1) pn tomkig padnong (Churchill, Fox, & King, 2016° Martiniello &
Paparella, 2016), 8101t o1 debTEPEG PITOPOLV VA TPOIIOMIOU)COVY TNV MPMTH O OCOPIIAELON) HE TG
pabnotaxég poutiveg KAt IPOTIPNOEG TOV AIOOEKTOV KAl TOV TPV KAl va Bopakxicoov tnv
avtoekova tov aviponwov (Chan, Walker, & Gleaves, 2015 Reychav, Dunaway, & Kobayashi,
2015 Viberg et al., 2021). Evlewctikd, avapeoa otig epappoyég tmg texvoloyiag «Web 2.0», ot
IIPOOIITIKEG TTOL £XOLV dlavoilel Ta peod KOWmVikig diktdwong (social networking media) yia
Vv avfopunty pdbnon tov xpnotev toug fempoovvtal egéxovoag onpaotag, eneldr] CLYKPATOOV
TO TEXVOAOYIKA IIPOePXOHEVO CryXog (technostress) Twv mPoomneV otV KATAOTAON AVEONS IOV
eSao@alilel 11 WOWOTIKY XP1On TOV KvNTov ovokevav (Bano et al., 2018 Greenhow & Lewin,
2016° Loh et al., 2021- Pimmer, 2016- Sharples, 2015). Xt Pwota, ot vmnpeoieg «Facebook»,
«Twitter», «WhatsApp» kat «Viber» ¢yoov amotiundet wg xatd 28,6-31,9% mpotipdtepeg amo mv
exnadevTiky) matpoppa «Moodle», amo pépovg 1.795 didaokopevav 11-16 etov xat tov 540
d1daokovi®v tovg oto pabnpa v @uokev emotpev (Zharova, Trapitsin, Timchenko,
Skurihina, 2020). Ztig pépeg pag, 1) KOWaV1IKI) arootaotonoinon (social distancing/ self-isolation)
IIOD THPELTAL Yd TV AIIOQLYT TG PETAOO0O0TG TOL KOPOVOTIod IPootdldlel 0TV AIIOPAKPVOHEVT)
exnaidevon twv pabntov pe @opntr texvoloyia (Dhawan, 2020). Etoy, apPAovoviar ot
OLOTNHIKEG aviooTtnteg ot BApog TV Mo eonabmVv eKIaOELOPEV®Y, Ol OIOleg AIIOAI)YyOLV Ot
oxoAr| dtappor| Tov padntuwov kowvov (The World Bank, UNESCO, & UNICEF, 2021+ UNICEF,
2022). Ex mapaAinjlov, oe evappovion pe to adiopa g avtoaywyng (heutagogy) tov atopav,
xpewaletal va toug exkywpeitat n dvovaromta va kabopifoov exelva pe avToxkvplapyia Tig
npodiaypagpég g Sdaokaiiag tovg (Kearney, Burden, & Schuck, 2019- Selwyn, 2017).

ZOpDANPOPATIKdA, o@eilovv va kabiep@bodv evaAlaxTkol Kat avdatperntikoi polot eV
eKIadevTIKOV mépa anod v eniPAeyn), mv kabodrynon, v Oapoyr) DANPOPOPL®V KAl TNV
emideln (Burke, Schuck, Aubusson, Kearney, & Frischknecht, 2018), xabiotovtag tovg
Pabntevopevong TOLG 1COTIHODG OLVOLAPOPP®TEG TOL HAAYWYIKOL Tovg LAoL (Caldwell,
2018 Fenwick, 2016° Lazonder & Harmsen, 2016° Schuck, Aubusson, Burden, & Brindley, 2018).
[Tepattépm, etvat avaykaio va dtevkpiviotet 1) éppeca S1eDKOALVTIKE) OOVOPONT) AOUI®V ETAlP®V
ot1) OWAKTIKI) IPASH), ONI®G elval Ol COUVOPNALKOL KAl Ol OIKOYEVeLeG TV PabnT®V, ImyEg ot omoieg
Oa emxopwooovv pe tprywvonoinon (triangulation) ta evprjpata tov napepPaoewv (Liu et al.,
2021 Odabasi et al., 2019). Zoyxpovmg, emPaletat va arooagnviotet 1o Oepa edv ta gopnta
YPNPLaKa epyaleia Aettoopyoov og aAnivda avamnoonaoto TRNPA TV EKACTOTE IPOYPAPPATOV 1)
vIIoKaloTOLY em@avelakd ovvnbiopeveg nawdaymykeg texvikeg (Burden et al., 2019).

MeMovtikd, xkafott éxet mapatnpndel O0tt 11 Kowevikry) 0¢on tov Sdaokopévav ermmpeddet
AvVTOTPOP®S aAvAAoyd TNV aVIAIOKP1or) ToLG OTO YLOLKO Tovg meptBdAlov (Hartig, Mitchell, de
Vries, & Frumkin, 2014+ Kossack & Bogner, 2012), mpoteivetat 1 O1epedV0n) TG EMEVEPYELAG TOV
KOW®VIKOOIKOVOHIKOD KAl KOW®VIKOIIOATTIOHIKOD EMUIEO0D TV HAONTEDOPEVOV KAl TOV
OLVENAYOPEVOV IIPOBIIAPXODOMV WPNPLAKOV Tovg OeSlottev ota anotehéoparta g ITEyA oo
Aappavoov pe 1) xprion @opnte®v ovokev®v. Emiong, epooov exel amotonebel miog 1 ENAewyn)
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TeEXVONOYIK®V MOP®V,/ DIIOOOP®V eVOEXETAL VA EYEIPEL AVIAYDVIORO OToV padntko mAnboopo
(Gifford, 2014- Rogers, Connelly, Hazlewood, & Tedesco, 2010), ovotrjvetat va ocoykpibei n
AITOTEAEOPATIKOTTA TG ATOHIKIG KAl TG OPAOIKI|G XPNOLOIOU01G TOV (POPNT®V OLOKELGOV
amo tovg exnatdevopevovs. Ilpoextetvovtag, Oa pmopovoe va emednyndel eav 1 ovotaon
SaNAKlak@v dvddwv 1] avIioToy®V OpAd®V OLHHETEXOVI®V amoPaivel @@EAN yua TN
Swayeveakr) pdabnon (intergenerational learning) twv pabntov emt g ITEyA (Chineka &
Yasukawa, 2020 Fitzpatrick, 2020). Axopa, kpivetat dokipn 1 avidlaotoAr] TNG HOPPDTIKIG
anodoTIKOTTAG WMV KIVITOD DAOAY®YIKOD SOMAOPIOD oL 1)101) £XOLV 0TIV IPOOWIIIKI] TOLG
W0oKTNola ot Xproteg (He TA OIOla AVAMPEVETAL OTL VAL ITEPLOCOTEPO ECOKELMHEVOL)S, pE
ovokeveg Tov Oratifevtat amd tovg Sopyavetég tng kabe mapepPaong, eav vmotebel Ot 1
AettovpyKOTNTa TOV epyaleiov Pploketat oe dpeon ooLVAPTNON HE TA TEXVIKA TOLG
Xapaxtnpotikd (Santos & Ali, 2012- Schuck, Kearney, & Burden, 2017 Song & Wen, 2018). Zov
T01g dANOtg, Ba mmpenetl va mpoodloptotel 0 AVTIKTLIIOG eVOOYEVMY Kat e§@YEVOV IAPAYOVIOV TOV
EKTIAIOEVOPEVOV OTIV IIAPOTPLVOT| TOLG IIPOG TNV MADAY®YIKI| HETAXEIPLON KIVITMV OLOKELMY,
n omota deiyver va efaolevel xata ) petdPaon amo wyv mpotoPdbdpia exmaidevon ot
devtepoPadpa (Palmer, Burke, & Aubusson, 2017). Téhog, amd to oAtydpifpo mArfog twv
EPELVMV IOV emoKomnOnKav, ytvetat gavepo ot To kabaoto Bépa g ava yelpag avaokomnnong

xp1Get mepattépa OlepedVNONG.

SUMMARY

In the context of the rapid introduction of innovative technologies in teaching practice, the usage of
mobile devices emerges as a particularly promising pedagogical approach that essentially directs
apprentices toward the trajectory of sustainable development. Therefore, this work attempts a
systematic literature review in the field of the introduction of portable learning devices in
environmental education for sustainability. Five empirical studies published during the period 2017-
2020 were reviewed, which were searched, screened and analyzed adhering to rigorously prescribed
criteria, after having browsed 43 international scientific databases and accessed 86 pertinent
references. According to the main conclusions of the paper, the scrutinized electronic tools were used
in teaching in combination with software applications and quick response codes technology,
following multisensory, student-centered and collaborative approaches. The majority of the studies
document that the pedagogical usage of mobile devices has led to the improvement of students’
ecological knowledge and sustainable attitudes, as well as of their contact with nature. Comparably,
the focus of the trainees on the instructional process, the value they attributed to it, and their learning
self-sufficiency and amusement were strengthened. Notably, knowledge, attitudes and learning
enjoyment were more advanced in younger learners, whereas female students demonstrated a lead in
sensitized attitudes. The results of the review exhibit the comprehensive support of learners based on
portable technological resources, whilst ensuring students’ thorough delving into the notion of
sustainability.

Avagopég

**TIpoxettat yia peléteg ot onoieg andptioayv to PIPALOypa@Kod corpus TG AVAOKOIOng

Aguayo Corvalan, C., & Eames, C. W. (2017). Using mobile learning in free-choice educational settings to enhance
ecological literacy. Teachers and Curriculum, 17(2), 7-14. doi:10.15663 / tandc.v17i2.159

Aguayo, C., Higgins, B., Field, E., Nicholls, J., Pudin, S., Tiu, S. A. & Mabh, J. (2016). Perspectives from emerging
researchers: What next in EE/SE research? Australian Journal of Environmental Education, 32(1), 17-29.
doi:10.1017/aee.2015.57

Aksakal, N. (2015). Theoretical view to the approach of the edutainment. Procedia - Social and Behavioral Sciences, 186,
1232-1239. d0i:10.1016/j.sbspro.2015.04.081

Altomonte, S., Logan, B., Feisst, M., Rutherford, P., & Wilson, R. (2016). Interactive and situated learning in education
for sustainability. International Journal of Sustainability in Higher Education, 17(3), 417-443. doi:10.1108 /IJSHE-01-2015-
0003



MEPIBAAAONTIKH EKMAIAEYZH TA THN AEI®OPIA

Anderson, C. L., Miller, B. G,, Eitel, K. B., Veletsianos, G., Eitel, J. U., & Hougham, R. J. (2015). Exploring techniques for
integrating mobile technology into field-based environmental education. Electronic Journal of Science Education, 19(6),
1-19. Retrieved from https:/ /www.learntechlib.org/p/189820/

Babbie, E. (2017). The basics of social research (7th ed.). Boston, MA: Cengage Learning.

Baker, T. R,, Battersby, S., Bednarz, S. W., Bodzin, A. M., Kolvoord, B., Moore, S,, ... & Uttal, D. (2015). A research
agenda for geospatial technologies and learning.  Journal of  Geography,  114(3),  118-130.
doi:10.1080/00221341.2014.950684

Ball, R. (2017). An introduction to bibliometrics: New developments and trends. Cambridge, MA: Chandos Publishing.
doi:10.1016/C2016-0-03695-1

Bannan, B., Cook, J., & Pachler, N. (2016). Reconceptualizing design research in the age of mobile learning. Interactive
Learning Environments, 24(5), 938-953. doi:10.1080/10494820.2015.1018911

Bano, M., Zowghi, D., Kearney, M., Schuck, S., & Aubusson, P. (2018). Mobile learning for science and mathematics
school education: A systematic review of empirical evidence. Computers & Education, 121, 30-58.
doi:10.1016/j.compedu.2018.02.006

Barbalios, N., Ioannidou, I, Tzionas, P., & Paraskeuopoulos, S. (2013). A model supported interactive virtual
environment for natural resource sharing in environmental education. Computers & Education, 62, 231-248.
doi:10.1016/j.compedu.2012.10.029

Baytiyeh, H. (2019). Mobile learning technologies as a means of maintaining education delivery in crisis situations.
International ~ Journal of Information and Communication Technology Education (IJICTE), 15(3), 21-30.
doi:10.4018 /IJICTE.2019070101

Bennett, J., Lubben, F., Hogarth, S., & Campbell, B. (2005). Systematic reviews of research in science education: Rigour
or rigidity? International Journal of Science Education, 27(4), 387-406. doi:10.1080/0950069042000323719

Bernacki, M. L., Greene, J. A., & Crompton, H. (2020). Mobile technology, learning, and achievement: Advances in
understanding and measuring the role of mobile technology in education. Contemporary Educational Psychology, 60,
101827. doi:10.1016/j.cedpsych.2019.101827

Bressler, D. M., Bodzin, A. M., & Tutwiler, M. S. (2019). Engaging middle school students in scientific practice with a
collaborative mobile game. Journal of Computer Assisted Learning, 35(2), 197-207. d0i:10.1111/jcal.12321

Burden, K., & Kearney, M. (2016). Future scenarios for mobile science learning. Research in Science Education, 46(2), 287-
308. doi:10.1007 /s11165-016-9514-1

Burden, K., & Kearney, M. (2018). Designing an educator toolkit for the mobile learning age. International Journal of
Mobile and Blended Learning (I]MBL), 10(2), 88-99. d0i:10.4018 /1]JMBL.2018040108

Burden, K., Kearney, M., Schuck, S., & Burke, P. (2019). Principles underpinning innovative mobile learning:
Stakeholders’ priorities. TechTrends, 63(6), 659-668. doi:10.1007 /s11528-019-00415-0

Burden, K., Kearney, M., Schuck, S., & Hall, T. (2019). Investigating the use of innovative mobile pedagogies for
school-aged students: A  systematic literature review. Computers &  Education, 138,  83-100.
doi:10.1016/j.compedu.2019.04.008

Burke, P. F., Schuck, S., Aubusson, P., Kearney, M., & Frischknecht, B. (2018). Exploring teacher pedagogy, stages of
concern and accessibility as determinants of technology adoption. Technology, Pedagogy and Education, 27(2), 149-163.
doi:10.1080/1475939X.2017.1387602

Butera, F., & Buchs, C. (2019). Social interdependence and the promotion of cooperative learning. In K. Sassenberg &
M. L. W. Vliek (Eds.), Social psychology in action: Evidence-based interventions from theory to practice (pp. 111-127).
Cham: Springer. doi:10.1007 /978-3-030-13788-5_8

Caldwell, H. (2018). Mobile technologies as a catalyst for pedagogic innovation within teacher education. International
Journal of Mobile and Blended Learning (IIMBL), 10(2), 50-65. doi:10.4018 /IJMBL.2018040105

Cardoso Ermel, A. P., Pacheco Lacerda, D., Wolf Motta Morandi, M. L., & Gauss, L. (2021). Literature reviews: Modern
methods for investigating scientific and technological knowledge. Cham: Springer. doi:10.1007 /978-3-030-75722-9

Chan, N. N., Walker, C., & Gleaves, A. (2015). An exploration of students’ lived experiences of using smartphones in
diverse learning contexts using a hermeneutic phenomenological approach. Computers & Education, 82, 96-106.
doi:10.1016/j.compedu.2014.11.001

Chang, C. S., Chen, T. S, & Hsu, W. H. (2011). The study on integrating WebQuest with mobile learning for
environmental education. Computers & Education, 57(1), 1228-1239. doi:10.1016/j.compedu.2010.12.005

**Cheng, S. C., Hwang, G. ]., & Chen, C. H. (2019). From reflective observation to active learning: A mobile experiential
learning approach for environmental science education. British Journal of Educational Technology, 50(5), 2251-2270.
doi:10.1111/bjet.12845

Chineka, R., & Yasukawa, K. (2020). Intergenerational learning in climate change adaptations; limitations and
affordances. Environmental Education Research, 26(4), 577-593. d0i:10.1080/13504622.2020.1733494

Christensen, R., & Knezek, G. (2018). Reprint of Readiness for integrating mobile learning in the classroom:
Challenges, preferences and possibilities. Computers in Human Behavior, 78, 379-388. doi:10.1016/j.chb.2017.07.046

Churchill, D., Fox, B., & King, M. (2016). Framework for designing mobile learning environments. In D. Churchill, J.
Lu, T. Chiu, & B. Fox (Eds.), Mobile learning design: Theories and application (pp. 3-25). Singapore: Springer.
doi:10.1007 /978-981-10-0027-0_1

Clarivate (2022). EndNote: Accelerate your research: Save time, stay organized, collaborate with colleagues and get published
with EndNote 20 [Computer software]. Philadelphia, PA: Author. Retrieved from https://endnote.com/

31



32

MOYTZINAZ, KAPAMATZOYKH & KAPATIANNIAHZ

Cochrane, T., Antonczak, L., Keegan, H., & Narayan, V. (2014). Riding the wave of BYOD: developing a framework for
creative pedagogies. Research in Learning Technology, 22, 24637. doi:10.3402/rlt.v22.24637

Comscore (2007, September 20). Mobile phone web users nearly equal PC-based internet users in Japan [Press release].
Retrieved from https:/ /www.comscore.com/Insights/Press-Releases/2007/09/Japan-Mobile-Phone

Cooper, H. M. (2010). Research synthesis and meta-analysis: A step-by step approach (4th ed.). Thousand Oaks, CA: Sage.

Corbett S. (2018, June 22). No, mobile phones should not be banned in UK schools. The Conversation. Retrieved from
https:/ / theconversation.com/no-mobile-phones-should-not-be-banned-in-uk-schools-98717

Costello, R. (2022). Future directions of gamification in education. In Information Resources Management Association
(Ed.), Research anthology on developments in gamification and game-based learning (Vol. 1, pp. 141-150). Hershey, PA: IGI
Global. doi:10.4018/978-1-6684-3710-0.ch007

**Crawford, M. R., Holder, M. D., & O’Connor, B. P. (2017). Using mobile technology to engage children with nature.
Environment and Behavior, 49(9), 959-984. doi:10.1177/0013916516673870

Crompton, H., Burke, D., & Gregory, K. H. (2017). The use of mobile learning in PK-12 education: A systematic review.
Computers & Education, 110, 51-63. doi:10.1016/j.compedu.2017.03.013

Dhawan, S. (2020). Online learning: A panacea in the time of COVID-19 crisis. Journal of Educational Technology Systems,
49(1), 5-22. d0i:10.1177/0047239520934018

Dillon, J., Rickinson, M., & Teamey, K., Morris, M., Young Choi, M, Sanders, D., & Benefield, P. (2017). The value of
outdoor learning: Evidence from research in the UK and elsewhere. In J. Dillon (Ed.), Towards a convergence between
science and environmental education (pp. 193-200). New York, NY: Routledge. doi:10.4324 /9781315730486

Dundar, Y., & Fleeman, N. (2017). Applying inclusion and exclusion criteria. In A. Boland, M. G. Cherry, & R. Dickson
(Eds.), Doing a systematic review: A student’s guide (2nd ed., pp. 79-92). London: Sage.

Dwan, K., Gamble, C., Williamson, P. R., Kirkham, J. J., & The Reporting Bias Group. (2013). Systematic review of the
empirical evidence of study publication bias and outcome reporting bias - An updated review. PloS One, 8(7),
e66844. doi:10.1371/journal.pone.0066844

Efron, S. E., & Ravid, R. (2019). Writing the literature review: A practical guide. New York, NY: The Guildford Press.

Ericsson  (2021). Ericsson  mobility — report (No. EAB-21:010887). Stockholm: Author. Retrieved from
https:/ /www.ericsson.com/4ad7e9/ assets/local /reports-papers/ mobility-report/ documents /2021 / ericsson-
mobility-report-november-2021.pdf

Fahmi, F., Setiadi, I., Elmawati, D., & Sunardi, S. (2019). Discovery learning method for training critical thinking skills
of students. European Journal of Education Studies, 6(3), 342-351. doi:10.5281/zenod0.3345924

Falcione, S., Campbell, E., McCollum, B., Chamberlain, J., Macias, M., Morsch, L., & Pinder, C. (2019). Emergence of
different perspectives of success in collaborative learning. Canadian Journal for the Scholarship of Teaching and
Learning, 10(2). doi:10.5206/ cjsotl-rcacea.2019.2.8227

Fenwick, T. (2016). Wanted: The innovative professional. In T. Fenwick (Ed.), Professional responsibility and
professionalism: A sociomaterial examination (pp. 77-92). Abingdon: Routledge. doi:10.4324 /9781315750354

Fink, A. (2019). Conducting research literature reviews: From the internet to paper (5th ed.). Thousand Oaks, CA: Sage.

Fitzpatrick, A. (2020). Towards a pedagogy of intergenerational learning. In M. Kernan & G. Cortellesi (Eds.),
Intergenerational ~ learning in  practice: Together old and young (pp. 40-59). Abingdon: Routledge.
doi:10.4324/9780429431616

Freeman, A., Adams Becker, S., Cummins, M., Davis, A., & Hall Giesinger, C. (2017). New Media Consortium (NMC)/
Consortium for School Networking (CoSN) Horizon Report: 2017 K-12 edition. Austin, TX: The NMC. Retrieved from
https:/ /library.educause.edu/~/media/files/library/2017/11/2017hrk12EN.pdf

Furtak, E. M., Shavelson, R. J., Shemwell, ]J. T., & Figueroa, M. (2012). To teach or not to teach through inquiry. In J.
Shrager & S. M. Carver (Eds.), The journey from child to scientist: Integrating cognitive development and the education
sciences (pp. 227-244). Washington, DC: American Psychological Association (APA). doi:10.1037/13617-011

Galvan, J. L., & Galvan, M. C. (2017). Writing literature reviews: A guide for students of the social and behavioral sciences (7th
ed.). New York, NY: Routledge. doi:10.4324 /9781315229386

Giannoulas, A., Stampoltzis, A., Kounenou, K., & Kalamatianos, A. (2021). How Greek students experienced online
education during COVID-19 pandemic in order to adjust to a post-lockdown period. Electronic Journal of e-Learning,
19(4), 222-232. Retrieved from https:/ /academic-publishing.org/index.php/ejel/article/view /2347 /1974

Gifford, R. (2014). Environmental psychology: Principles and practice (5th ed). Colville, WA: Optimal Books.

Gilliam, M., Jagoda, P., Fabiyi, C., Lyman, P., Wilson, C., Hill, B., & Bouris, A. (2017). Alternate reality games as an
informal learning tool for generating STEM engagement among underrepresented youth: A qualitative evaluation
of the source. Journal of Science Education and Technology, 26(3), 295-308. d0i:10.1007 /s10956-016-9679-4

Gough, D. (2007). Weight of evidence: A framework for the appraisal of the quality and relevance of evidence. Research
Papers in Education, 22(2), 213-228. doi:10.1080/02671520701296189

Gough, D., Oliver, S., & Thomas, J. (2017). An introduction to systematic reviews (2nd ed.). Thousand Oaks, CA: Sage.

Greenhow, C., & Lewin, C. (2016). Social media and education: Reconceptualizing the boundaries of formal and
informal learning. Learning, Media and Technology, 41(1), 6-30. doi:10.1080/17439884.2015.1064954

Guerrero-Bote, V. P., & Moya-Anegén, F. (2012). A further step forward in measuring journals’ scientific prestige: The
SJR2 indicator. Journal of Informetrics, 6(4), 674-688. d0i:10.1016/].j0i.2012.07.001

Harden, A., & Thomas, J. (2010). Mixed methods and systematic reviews: Examples and emerging issues. In A.
Tashakkori & C. Teddlie (Eds.), Sage handbook of mixed methods in social & behavioral research (2nd ed., pp. 749-774).
Thousand Oaks, CA: Sage. doi:10.4135/9781506335193



MEPIBAAAONTIKH EKMAIAEYZH TA THN AEI®OPIA

Hartig, T., Mitchell, R., de Vries, S., & Frumkin, H. (2014). Nature and health. Annual Review of Public Health, 35, 207-
228. doi:10.1146 / annurev-publhealth-032013-182443

Heizer S. (2018, June 27). We asked five experts: Should mobile phones be banned in schools? The Conversation.
Retrieved from https://theconversation.com/should-mobile-phones-be-banned-in-schools-we-asked-five-experts-
98708

Hempel, S. (2020). Conducting your literature review: Concise guides to conducting behavioral, health, and social science
research. Washington, DC: American Psychological Association.

Holloway, P., & Mahan, C. (2012). Enhance nature exploration with technology. Science Scope, 35(9), 23-28. Retrieved
from https:/ /www.learntechlib.org/p/113534/

Hood Cattaneo, K. (2017). Telling active learning pedagogies apart: From theory to practice. Journal of New Approaches
in Educational Research (NAER Journal), 6(2), 144-152. d0i:10.7821/naer.2017.7.237

Hooser, A., & Sabella, L. (2018). Inquiry, discovery, and the complexities of teaching: Learning from the research of
practitioners. Journal of Practitioner Research, 3(1), 41-47. d0i:10.5038/2379-9951.3.1.1110

Huang, Y. M,, Lin, Y. T,, & Cheng, S. C. (2010). Effectiveness of a mobile plant learning system in a science curriculum
in Taiwanese elementary education. Computers & Education, 54(1), 47-58. doi:10.1016/j.compedu.2009.07.006

Hwang, G. J., & Tsai, C. C. (2011). Research trends in mobile and ubiquitous learning: A review of publications in
selected journals from 2001 to 2010. British Journal of Educational Technology, 42(4), 65-70. doi:10.1111/j.1467-
8535.2011.01183.x

Hwang, G. J., Wu, P. H.,, Chen, C. C, & Tu, N. T. (2016). Effects of an augmented reality-based educational game on
students’ learning achievements and attitudes in real-world observations. Interactive Learning Environments, 24(8),
1895-1906. d0i:10.1080/10494820.2015.1057747

Jagust, T., Boti¢ki, I, & So, H. J. (2018). A review of research on bridging the gap between formal and informal learning
with technology in primary school contexts. Journal of Computer Assisted Learning, 34(4), 417-428.
doi:10.1111/jcal. 12252

Jeong, H., & Hartley, K. (2018). Theoretical and methodological frameworks for computer-supported collaborative
learning. In F. Fischer, C. E. Hmelo-Silver, S. R. Goldman, & P. Reimann (Eds.), International Handbook of the Learning
Sciences (pp. 330-339). New York, NY: Routledge. doi:10.4324/9781315617572

Jesson, J. K., Matheson, L., & Lacey, F. M. (2011). Doing your literature review: Traditional and systematic techniques.
Thousand Oaks, CA: Sage.

**Kalogiannakis, M., & Papadakis, S. (2017). Combining mobile technologies in environmental education: A Greek case
study. International Journal of Mobile Learning and Organisation, 11(2), 108-130. doi:10.1504/1JMLO.2017.084272

Karimi, S. (2016). Do learners’ characteristics matter? An exploration of mobile-learning adoption in self-directed
learning. Computers in Human Behavior, 63, 769-776. doi:10.1016/j.chb.2016.06.014

Kearney, M., Burden, K., & Schuck, S. (2019). Disrupting education using smart mobile pedagogies. In L. Daniela (Ed.),
Didactics of smart pedagogy: Smart pedagogy for technology enhanced learning (pp. 139-157). Cham: Springer.
doi:10.1007 /978-3-030-01551-0_7

Kearney, M., Schuck, S., Burden, K., & Aubusson, P. (2012). Viewing mobile learning from a pedagogical perspective.
Research in Learning Technology, 20(1), 1-17. d0i:10.3402/rlt.v20i0.14406

Keengwe, J., & Bhargava, M. (2014). Mobile learning and integration of mobile technologies in education. Education and
Information Technologies, 19(4), 737-746. doi:10.1007 /s10639-013-9250-3

Kellam, H. (2021). A conceptual framework and evaluation tool for mobile learning experiences. International Journal of
Virtual and Personal Learning Environments (I[VPLE), 11(1), 1-22. doi:10.4018 /IJVPLE.2021010101

Keser, H., & Semerci, A. (2019). Technology trends, Education 4.0 and beyond. Contemporary Educational Researches
Journal, 9(3), 39-49. doi:10.18844/ cerj.v9i3.4269

Khaddage, F., Miiller, W., & Flintoff, K. (2016). Advancing mobile learning in formal and informal settings via mobile
app technology: Where to from here, and how? Journal of Educational Technology & Society, 19(3), 16-26. Retrieved
from https:/ /www jstor.org/stable/jeductechsoci.19.3.16

Kitchenham, B. A., Budgen, D., & Brereton, P. (2016). Evidence-based software engineering and systematic reviews. Boca
Raton, FL: CRC Press. doi:10.1201/b19467

Knupfer, N. N. & McLellan, H. (2014). Descriptive research methodologies. In J. M. Spector, M. D. Merrill, J. Elen, & M.
J. Bishop (Eds.), Handbook of research on educational communications and technology (4th ed., pp. 1196-1212). Cham:
Springer. doi:10.1007/978-1-4614-3185-5

Kopnina, H. (2015). Sustainability in environmental education: New strategic thinking. Environment, Development and
Sustainability, 17(5), 987-1002. d0i:10.1007 /510668-014-9584-z

Kossack, A., & Bogner, F. X. (2012). How does a one-day environmental education programme support individual
connectedness with nature? Journal of Biological Education, 46(3), 180-187. d0i:10.1080/00219266.2011.634016

Kozak, S., & Elliott, S. (2015). Connecting the dots: Key strategies that transform learning for environmental education,
citizenship and sustainability (2nd ed.). North York: Learning for a Sustainable Future (LSF). Retrieved from
https:/ /1sf-Ist.ca/media/LSF_Connecting_the_Dots_full EN_web.pdf

Kronlid, D. O., & Ohman, J. (2013). An environmental ethical conceptual framework for research on sustainability and
environmental education. Environmental Education Research, 19(1), 21-44. doi:10.1080/13504622.2012.687043

Kumar, B. A., & Mohite, P. (2018). Usability of mobile learning applications: a systematic literature review. Journal of
Computers in Education, 5(1), 1-17. d0i:10.1007 / s40692-017-0093-6

33



34

MOYTZINAZ, KAPAMATZOYKH & KAPATIANNIAHZ

Lai, C. L, & Hwang, G. ]. (2014). Effects of mobile learning time on students’ conception of collaboration,
communication, complex problem-solving, meta-cognitive awareness and creativity. International Journal of Mobile
Learning and Organisation, 8(3-4), 276-291. d0i:10.1504/]JMLO.2014.067029

Lai, K. W., Khaddage, F., & Knezek, G. (2013). Blending student technology experiences in formal and informal
learning. Journal of Computer Assisted Learning, 29(5), 414-425. doi:10.1111 /jcal. 12030

Larson, L. R, Green, G. T., & Cordell, H. K. (2011). Children’s time outdoors: Results and implications of the National
Kids Survey. Journal of Park and  Recreation  Administration  29(2), 1-20. Retrieved from
https:/ /js.sagamorepub.com/jpra/article/view /1089

Lazonder, A. W., & Harmsen, R. (2016). Meta-analysis of inquiry-based learning: Effects of guidance. Review of
Educational Research, 86(3), 681-718. doi:10.3102/0034654315627366

**Lee, S. Y., & Yoon, S. Y. (2020). Exploring augmented reality for mobile learning: A case study with children’s
readings on environmental sustainability. International Journal of Smart Technology and Learning, 2(2-3), 151-165.
doi:10.1504/IJ]SMARTTL.2020.112152

Lieflainder, A. K., Frohlich, G., Bogner, F. X., & Schultz, P. W. (2013). Promoting connectedness with nature through
environmental education. Environmental Education Research, 19(3), 370-384. do0i:10.1080/13504622.2012.697545

Liu, C.,, Zowghi, D., Kearney, M., & Bano, M. (2021). Inquiry-based mobile learning in secondary school science
education: A systematic review. Journal of Computer Assisted Learning, 37(1), 1-23. doi:10.1111/jcal. 12505

Liu, G. Z., & Hwang, G. J. (2010). A key step to understanding paradigm shifts in e-learning: Towards context-aware
ubiquitous learning. British Journal of Educational Technology, 41(2), 131-139. do0i:10.1111/j.1467-8535.2009.00976.x

Liu, M., Scordino, R., Geurtz, R, Navarrete, C., Ko, Y., & Lim, M. (2014). A look at research on mobile learning in K-12
education from 2007 to the present. Journal of Research on Technology in Education, 46(4), 325-372.
doi:10.1080/15391523.2014.925681

Loh, X. K., Lee, V. H., Loh, X. M., Tan, G. W. H., Ooi, K. B., & Dwivedi, Y. K. (2021). The dark side of mobile learning
via social media: How bad can it get? Information Systems Frontiers. Advance online publication. doi:10.1007/s10796-
021-10202-z

Maina-Okori, N. M., Koushik, J. R, & Wilson, A. (2018). Reimagining intersectionality in environmental and
sustainability education: A critical literature review. The Journal of Environmental Education, 49(4), 286-296.
doi:10.1080/00958964.2017.1364215

Martiniello, L., & Paparella, N. (2016). Educational research between on devices and mobile learning. Research on
Education and Media, 8(2), 5-9. d0i:10.1515/rem-2016-0012

Martusewicz, R. A., Edmundson, J. & Lupinacci, J. (2020). Teaching for the commons: Educating for diverse,
democratic, and sustainable communities (2020). In R. A. Martusewicz, J. Edmundson, & J. Lupinacci (Eds.),
EcoJustice education: Toward diverse, democratic, and sustainable communities (3rd ed, pp. 275-304). New York, NY:
Routledge. doi:10.4324/9780429020049

Merchant, G. (2012). Mobile practices in everyday life: Popular digital technologies and schooling revisited. British
Journal of Educational Technology, 43(5), 770-782. doi:10.1111/j.1467-8535.2012.01352.x

Monroe, M. C., Ballard, H. L., Oxarart, A., Sturtevant, V. E., Jakes, P. ], & Evans, E. R. (2016). Agencies, educators,
communities and wildfire: Partnerships to enhance environmental education for youth. Environmental Education
Research, 22(8), 1098-1114. doi:10.1080/13504622.2015.1057555

Moya, S., & Camacho, M. (2021a). Developing a framework for mobile learning adoption and sustainable
development. Technology, Knowledge and Learning. Advance online publication. doi:10.1007/s10758-021-09537-y

Moya, S., & Camacho, M. (2021b). Identifying the key success factors for the adoption of mobile learning. Education and
Information Technologies, 26(4), 3917-3945. d0i:10.1007 /510639-021-10447-w

Bukharaev, N., & Altaher, A. W. (2017). Mobile learning education has become more accessible. American Journal of
Computer Science and Information Technology, 5(2), 1-5. d0i:10.21767 /2349-3917.100005

NetNewsLedger (2019, June 25). Why mobile learning is the future of education on the go. Retrieved from
http:/ /www.netnewsledger.com/2019/06/25/why-mobile-learning-is-the-future-of-education-on-the-go/

Newman, M., & Gough, D. (2020). Systematic reviews in educational research: Methodology, perspectives and
application. In O. Zawacki-Richter, M. Kerres, S. Bedenlier, M. Bond, & K. Buntins (Eds.), Systematic reviews in
educational research (pp. 3-22). Berlin: Springer. doi:10.1007 /978-3-658-27602-7_1

Nikolopoulou, K., Gialamas, V., Lavidas, K., & Komis, V. (2021). Teachers’ readiness to adopt mobile learning in
classrooms: A study in Greece. Technology, Knowledge and Learning, 26(1), 53-77. doi:10.1007 /s10758-020-09453-7

Odabasi, M., Uzunboylu, H., Popova, O., Kosarenko, N. & Ishmuradova, I. (2019). Science education and mobile
learning: A content analysis review of the Web of Science database. International Journal of Emerging Technologies in
Learning (iJET), 14(22), 4-18. d0i:10.3991/ijet.v14i22.11744

Onwuegbuzie, A. J., & Frels, R. (2016). Seven steps to a comprehensive literature review: A multimodal and cultural approach.
London: Sage.

Otterborn, A., Schonborn, K., & Hultén, M. (2019). Surveying preschool teachers’ use of digital tablets: General and
technology education related findings. International Journal of Technology and Design Education, 29(4), 717-737.
doi:10.1007/s10798-018-9469-9

Pachler, N., Bachmair, B., & Cook, J. (2010). Mobile learning: Structures, agency, practices. New York, NY: Springer.
doi:10.1007 /978-1-4419-0585-7



MEPIBAAAONTIKH EKMAIAEYZH TA THN AEI®OPIA

Palmer, T. A., Burke, P. F., & Aubusson, P. (2017). Why school students choose and reject science: A study of the
factors that students consider when selecting subjects. International Journal of Science Education, 39(6), 645-662.
doi:10.1080/09500693.2017.1299949

Paul, A., & Byron, M. (2014). What are environmental education outcomes? In A. Russ (Ed.), Measuring environmental
education outcomes (pp. 6-8). Washington, DC: North American Association for Environmental Education (NAAEE).
Retrieved from https:/ /cdn.naaee.org/sites/ default/files/eepro/resource/files/ meeo-2014v2.pdf

Pedaste, M., Mideots, M., Siiman, L. A., de Jong, T., van Riesen, S. A., Kamp, E. T,, ... & Tsourlidaki, E. (2015). Phases of
inquiry-based learning: Definitions and the inquiry cycle. Educational Research Review, 14, 47-61.
doi:10.1016/j.edurev.2015.02.003

Peffer, T. E., Bodzin, A. M., & Smith, ]J. D. (2013). The use of technology by nonformal environmental educators. The
Journal of Environmental Education, 44(1), 16-37. doi:10.1080/00958964.2012.688775

Petticrew, M., & Roberts, H. (2006). Systematic reviews in the social sciences: A practical guide (2nd ed.). Malden, MA:
Blackwell Publishing. doi:10.1002/9780470754887

Prezioso, G., Ceci, F., & Za, S. (2021). Is this what you want? Looking for the appropriate digital skills set. In C.
Metallo, M. Ferrara, A. Lazazzara, & S. Za, (Eds.), Digital transformation and human behavior: Innovation for people and
organisations (pp. 69-86). Cham: Springer. doi:10.1007/978-3-030-47539-0_6

Qazi, A., Hardaker, G., Ahmad, I. S., Darwich, M., Maitama, J. Z., & Dayani, A. (2021). The role of information &
communication technology in e-learning environments: A systematic review. Institute of Electrical and Electronics
Engineers (IEEE) Access, 9, 45539-45551. doi:10.1109/ ACCESS.2021.3067042

Qureshi, M. A,, Khaskheli, A., Qureshi, J. A, Raza, S. A., & Yousufi, S. Q. (2021). Factors affecting students’ learning
performance through collaborative learning and engagement. Interactive Learning Environments. Advance online
publication. doi:10.1080,/10494820.2021.1884886

Qureshi, M. I, Khan, N., Hassan Gillani, S. M. A., & Raza, H. (2020). A systematic review of past decade of mobile
learning: What we learned and where to go. International Journal of Interactive Mobile Technologies, 14(6), 67-81.
doi:10.3991/ijim.v14i06.13479

Randolph, J. J. (2009). A guide to writing the dissertation literature review. Practical Assessment, Research, and
Evaluation, 14(1), 1-13. doi:10.7275 /b0az-8t74

Rao, S., & Moon, K. (2021). Literature search for systematic reviews. In S. Patole (Ed.), Principles and practice of
systematic reviews and meta-analysis (pp. 11-31). Cham: Springer. doi:10.1007/978-3-030-71921-0

Reid, A. (2019). Blank, blind, bald and bright spots in environmental education research. Environmental Education
Research, 25(2), 157-171. d0i:10.1080/13504622.2019.1615735

Reychav, I, Dunaway, M., & Kobayashi, M. (2015). Understanding mobile technology-fit behaviors outside the
classroom. Computers & Education, 87, 142-150. d0i:10.1016/j.compedu.2015.04.005

Ridley, D. (2012). The literature review: A step-by-step guide for students (2nd ed.). London: Sage.

Prensky, M. (2016). Education to better their world: Unleashing the power of 21st-century kids. New York, NY: Teachers
College Press.

Pimmer, C. (2016). Mobile learning as boundary crossing: An alternative route to technology-enhanced learning?
Interactive Learning Environments, 24(5), 979-990. doi:10.1080/10494820.2015.1128211

Rogers, Y., Connelly, K., Hazlewood, W., & Tedesco, L. (2010). Enhancing learning: A study of how mobile devices can
facilitate sensemaking. Personal and Ubiquitous Computing, 14(2), 111-124. doi:10.1007 / s00779-009-0250-7

Ruchter, M., Klar, B., & Geiger, W. (2010). Comparing the effects of mobile computers and traditional approaches in
environmental education. Computers & Education, 54(4), 1054-1067. doi:10.1016/j.compedu.2009.10.010

Saikat, S., Dhillon, J. S.,, Wan Ahmad, W. F., & Jamaluddin, R. (2021). A systematic review of the benefits and
challenges of mobile learning during the COVID-19 pandemic. Education Sciences, 11(9), 459-673.
doi:10.3390/ educscil1090459

Salavera, C., Usén, P., & Teruel, P. (2019). Contextual problems, emotional intelligence and social skills in Secondary
Education students. Gender differences. Annales Médico-psychologiques, Revue Psychiatrique, 177(3), 223-230.
doi:10.1016/j.amp.2018.07.008

Santos, I. M., & Ali, N. (2012). Exploring the uses of mobile phones to support informal learning. Education and
Information Technologies, 17(2), 187-203. doi:10.1007 /s10639-011-9151-2

Schaal, S., Griibmeyer, S., & Matt, M. (2012). Outdoors and Online-inquiry with mobile devices in pre-service science
teacher education. World Journal on Educational Technology, 4(2), 113-125. Retrieved from http://archives.un-
pub.eu/index.php/wijet/article/view/4-2-4/pdf_102

Schaal, S., & Lude, A. (2015). Using mobile devices in environmental education and education for sustainable
development - Comparing theory and practice in a nation wide survey. Sustainability, 7(8), 10153-10170.
doi:10.3390/su70810153

Schaal, S., Schaal, S., & Lude, A. (2015). Digital Geogames to foster local biodiversity. International Journal for
Transformative Research, 2(2), 16-29. doi:10.1515/ijtr-2015-0009

Schneider, J., & Schaal, S. (2018). Location-based smartphone games in the context of environmental education and
education for sustainable development: Fostering connectedness to nature with Geogames. Environmental Education
Research, 24(11), 1597-1610. doi:10.1080/13504622.2017.1383360

Schuck, S., Aubusson, P., Burden, K., & Brindley, S. (2018). Uncertainty in teacher education futures: Scenarios, politics and
STEM. Dordrecht: Springer. doi:10.1007 /978-981-10-8246-7

35



36

MOYTZINAZ, KAPAMATZOYKH & KAPATIANNIAHZ

Schuck, S., Kearney, M., & Burden, K. (2017). Exploring mobile learning in the third space. Technology, Pedagogy and
Education, 26(2), 121-137. d0i:10.1080/1475939X.2016.1230555

SCImago, (n.d.). SJR - SCImago Journal & Country Rank [Portal]. Retrieved from http:/ /www.scimagojr.com

Sebastian-Lopez, M., & de Miguel Gonzalez, R. (2020). Mobile learning for sustainable development and
environmental teacher education. Sustainability, 12(22), 975-988. d0i:10.3390/su12229757

Selwyn, N. (2017). Education and technology: Key issues and debates (2nd ed.). London: Bloomsbury.

Sharples, M. (2015). Seamless learning despite context. In L. H. Wong, M. Milrad, & M. Specht (Eds.), Seamless learning
in the age of mobile connectivity (pp. 41-55). Singapore: Springer. doi:10.1007/978-981-287-113-8_2

Siddaway, A. P.,, Wood, A. M., & Hedges, L. V. (2019). How to do a systematic review: A best practice guide for
conducting and reporting narrative reviews, meta-analyses, and meta-syntheses. Annual Review of Psychology, 70,
747-770. doi:10.1146 / annurev-psych-010418-102803

**Siu-Yung Jong, M. (2020). Promoting elementary pupils’ learning motivation in environmental education with
mobile inquiry-oriented ambience-aware fieldwork. International Journal of Environmental Research and Public Health,
17(7), 2504-2520. d0i:10.3390/ijerph17072504

Song, Y. (2014). “Bring Your Own Device (BYOD)” for seamless science inquiry in a primary school. Computers &
Education, 74, 50-60. doi:10.1016/j.compedu.2014.01.005

Song, Y., & Wen, Y. (2018). Integrating various apps on BYOD (Bring Your Own Device) into seamless inquiry-based
learning to enhance primary students” science learning. Journal of Science Education and Technology, 27(2), 165-176.
doi:10.1007/510956-017-9715-z

Sonmez, A., Go¢gmez, L., Uygun, D., & Ataizi, M. (2018). A review of current studies of mobile learning. Journal of
Educational Technology and Online Learning, 1(1), 12-27. doi:10.31681/jetol.378241

Soykan, E., & Uzunboylu, H. (2015). New trends on mobile learning area: The review of published articles on mobile
learning in science direct database. World Journal on Educational Technology: Current Issues, 7(1), 31-41.
doi:10.18844 / wjet.v7i1.22

Stern, M. J.,, Powell, R. B., & Hill, D. (2014). Environmental education program evaluation in the new millennium:
What do we measure and what have we learned? Environmental Education Research, 20(5), 581-611.
doi:10.1080/13504622.2013.838749

Suarez, A., Specht, M., Prinsen, F., Kalz, M., & Ternier, S. (2018). A review of the types of mobile activities in mobile
inquiry-based learning. Computers & Education, 118, 38-55. doi:10.1016/j.compedu.2017.11.004

Sung, Y. T.,, Chang, K. E., & Liu, T. C. (2016). The effects of integrating mobile devices with teaching and learning on
students’ learning performance: A meta-analysis and research synthesis. Computers & Education, 94, 252-275.
doi:10.1016/j.compedu.2015.11.008

The World Bank, United Nations Educational, Scientific and Cultural Organization (UNESCO), & United Nations
International Children’s Emergency Fund (UNICEF) (2021). The state of the global education crisis: A path to recovery -
A joint UNESCO, UNICEF & World Bank Report. Washington, DC: Authors. Retrieved from
https:/ /unesdoc.unesco.org/ark: /48223 / pf0000380128

Todeschini, R., & Baccini, A. (2016). Handbook of bibliometric indicators: Quantitative tools for studying and evaluating
research. Weinheim: John Wiley & Sons.

Traxler, J., & Kukulska-Hulme, A. (2016). Mobile learning: The next generation. New York, NY: Routledge.

Turner, A. (n.d.). How many smartphones are in the world? May 2022 mobile user statistics: Discover the number of
phones in the world & smartphone penetration by country or region. BankMyCell. Retrieved from
https:/ /www.bankmycell.com/blog/how-many-phones-are-in-the-world #1579705085743-b3697bdb-9a8f

United Nations Economic Commission for Europe (UNECE) (2012). Learning for the future: Competences in education for
sustainable development. Geneva: Author. Retrieved from
https:/ /unece.org/DAM/env/esd/ESD_Publications/Competences_Publication.pdf

United Nations International Strategy for Disaster Reduction Secretariat (UNISDR). (2015). Sendai framework for disaster
risk reduction 2015 - 2030. Geneva: United Nations Office for Disaster Risk Reduction (UNDRR). Retrieved from
https:/ /www.preventionweb.net/files /43291_sendaiframeworkfordrren.pdf

UNESCO  (2013).  Policy = guidelines  for ~ mobile  learning.  Paris:  Author.  Retrieved  from
https:/ /unesdoc.unesco.org/ark: /48223 / pf0000219641

UNICEF (2022). Where are we on education recovery? New York, NY: Author. Retrieved from
https:/ /unesdoc.unesco.org/ark: /48223 / pf0000381091

Uzunboylu, H., Cavus, N., & Ercag, E. (2009). Using mobile learning to increase environmental awareness. Computers
& Education, 52(2), 381-389. doi:10.1016/j.compedu.2008.09.008

van der Haar, S., Segers, M., & Jehn, K. A. (2013). Towards a contextualized model of team learning processes and
outcomes. Educational Research Review, 10, 1-12. d0i:10.1016/j.edurev.2013.04.001

Veldman, M. A., & Kostons, D. (2019). Cooperative and collaborative learning: Considering four dimensions of
learning in groups. Pedagogische Studién, 96(2), 76-81. Retrieved from
https:/ / pedagogischestudien.nl/download?type=document&identifier=691230

Viberg, O., Andersson, A., & Wiklund, M. (2021). Designing for sustainable mobile learning - re-evaluating the
concepts “formal” and “informal”. Interactive Learning Environments, 29(1), 130-141.
doi:10.1080/10494820.2018.1548488

Wals, A. E. (2011). Learning our way to sustainability. Journal of Education for Sustainable Development, 5(2), 177-186.
doi:10.1177 /097340821100500208



MEPIBAAAONTIKH EKMAIAEYZH TA THN AEI®OPIA

Wang, C., Fang, T.,, & Miao, R. (2018). Learning performance and cognitive load in mobile learning: Impact of
interaction complexity. Journal of Computer Assisted Learning, 34(6), 917-927. doi:10.1111/jcal. 12300

Wen, Y., Gwendoline, C. L. Q., & Lau, S. Y. (2021). ICT-supported home-based learning in K-12: A systematic review of
research and implementation. TechTrends, 65(3), 371-378. doi:10.1007 /s11528-020-00570-9

Wong, L. H. (2013). Enculturating self-directed learners through a facilitated seamless learning process framework.
Technology, Pedagogy and Education, 22(3), 319-338. doi:10.1080/1475939X.2013.778447

Xiao, Y., & Watson, M. (2019). Guidance on conducting a systematic literature review. Journal of Planning Education and
Research, 39(1), 93-112. doi:10.1177 /0739456 X17723971

Yuan, Y. P, Tan, G. W. H,, Ooi, K. B, & Lim, W. L. (2021). Can COVID-19 pandemic influence experience response in
mobile learning? Telematics and Informatics, 64, 174-185. doi:10.1016/].tele.2021.101676

Zharova, M. V., Trapitsin, S. Y., Timchenko, V. V., & Skurihina, A. I. (2020). Problems and opportunities of using LMS
Moodle before and during COVID-19 quarantine: Opinion of teachers and students. In S. O. Shaposhnikov (Ed.),
Proceedings of 2020 Institute of Electrical and Electronics Engineers (IEEE) International Conference “Quality management,
transport and information security, information technologies (IT&QMEIS)”, Yaroslavl, Russia, September 7-11, 2020 (pp.
554-557). Saint Petersburg, Russia: IEEE. doi:10.1109/ITQMIS51053.2020.9322906

Zydney, ]. M., & Warner, Z. (2016). Mobile apps for science learning: Review of research. Computers & Education, 94, 1-
17. d0i:10.1016/j.compedu.2015.11.001

1O opog «ovvepyartir] pdabnon» eivar 11 eMAvik peta@paon tv evvowmv «collaborative learning» xat
«cooperative learning», ot omoieg oopmintoov oto onpeio Ott dev Taptaloov pe TV mabnTikr] Kt HETOIIK)
Owbaokaiia (Qureshi, Khaskheli, Qureshi, Raza, & Yousufi, 2021* Veldman & Kostons, 2019). ITapoia aotd, o
IPWTOG 0pog IPooPAenel otV ATOPIKI] pAOnTik] Ipoodo Katd Ty €0eAOVTIKI] EMITEAEOT] €VOG aIld KOvoL
Kaboplopévoo OTOXOD, OLPPIKVEVOVTAS ToXOV avapeln twv Otdaokoviev (Falcione, Campbell, McCollum,
Chamberlain, Macias, Morsch, & Pinder, 2019). Avtifeta, otr dedteprn nepintmor), ol ATOPLKEG APHODLOTITEG TOV
pabntevopévev TiBevtat o adidxomnr OLaIPaypdaTenor) otV eKAOTOTE OPAdd Katl KabioTovy epepaveg vrmoAoya
Ta PéA TG Y TV emtToyia g IO Tov 0paTod cvLVTOVIoHO Tov exnaidevtikod (Butera & Buchs, 2019).

2 To avaxaAvrtiko (discovery learning) xat to Stepeovntiko poviého padnong (inquiry learning) Siagépovv wg
IIPOG TO KPP0 I®G TO HPMTO elval Saokalokevipikd kat 1o Oevtepo pabdnroxevipiko. Eidwotepa, otnv
avaxkaiontiky] 91daokalia, 1 ekAoyr] TOV IPoPANEAT®V IPOG AIIdVINOL), Ol TAKTIKEG epyaociag, ta dabéoipa
Oedopéva KAl 1] avaxoyn Pwag AOYIKIG ADONG IOV EUIEPIEXEL AITIOOEL OXE0ElG HETASD TOV QPALVOHEVQOV
enagieviatr ot odnyieg tov O0wdokovtd, eve otn Otepevvntiki] didackaiia ta avetépe damnogacifovral
Staiobnuikda amo tov avtevepyod padntikd mAnbvopo (Furtak, Shavelson, Shemwell, & Figueroa, 2012 Hood
Cattaneo, 2017). Qotoco, ot 6bo Opot ot Oedvi) Piphoypapia og emi To MAEloTOV evaAAdooovidl ®g
TALTOONHOL, VATl AIIOCKOIOOY ApPOTEPOL OTNV OELVOT TG EPIPAYHATIG KAl SIAVONTIKIG KPLTIKIG KAVOTHTAG
1oV padntevopévev (Fahmi, Setiadi, Elmawati, & Sunardi, 2019 Hooser & Sabella, 2018).

3 TIpoketrtat yua TV Hatday®@yikr) HETAQOPU G EMXEPIPATIKYG MOATkT|G «Bring Your Own Device (BYOD)»,
YVOOTG KAl ®¢ KATavaAotopd nAnpogopikr| (Information Technology/ IT consumerization), omov
EMUTPENIETAL OTOVG EPYACOPEVODG 1) XPLOL TOV OK®V TODG TEXVOAOYIK®V ODOKED®V Y1d TNV EKHETANEDOL] TOV
povopiev mov mapegxet o kabe gpyaoctaxog xmpog (Cochrane, Antonczak, Keegan, & Narayan, 2014+ Kellam,
2021). H npoxeipevrn mpoogyylon Oeopeltal g oLVEIOPEPEL OTNV MAPAYDYIKOTTA KAt Ttd atodnpara nowrg
aotoavtAnyng Kat TexVOAOYIKIG AVEONG TOV ATOP®V, dV KAl £XOLV EKQPAOTEL evOOLAOPOlL Og OXEor pe TNV
mBavotnta napapiaong epmotevTikov/ anoppntev dedopévav tov xprnotov (Moya & Camacho, 2021a, 2021b-
Song, 2014).
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