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Abstract
The study presents the results of a pilot project in which digital games were used for
teaching units from the mathematics' course to fourth-grade primary school students. In
general, Mathematics is not an easy teaching subject; students do face quite a lot of
problems. On the other hand, digital games are highly compatible to students' mentality
and skills. Indeed, the relevant literature suggests multiple benefits for students when
using digital games for teaching a wide range of learning subjects, Mathematics included.
By exploring and experimenting in the game students can discover useful mathematical
relations and strategies, and learn new concepts and rules. The development of
mathematics-related  skills, problem-solving skills, understanding of abstract
mathematical concepts, increase in students’ motivation as well as their interest in the
subject matter of Mathematics, and the improvement of communication and collaboration
between students and teachers were also reported. On the other hand, the educational
potential of digital games with regard to Mathematics is still understudied. Having that in
mind, a pilot project was designed and implemented having as a target group fourth-grade
primary school students (ages 9-10). The units that were selected were related to decimal
and compound numbers. The teaching method was based on constructivism and
specifically on Driver- Oldham's teaching model. The games were developed by the
class's teacher using Microsoft's Kodu Game Lab. The learning outcomes were compared
to two other groups of students. In the first, students worked in groups, while in the
second, the teaching was conventional. A total of 63 students participated in the study
and the project lasted for four two-hour sessions (for each group of students). The main
research question was whether the use of digital games for teaching the previously
mentioned subjects yields better learning outcomes compared to other more conventional
teaching methods. The attitude of students towards the digital games, as well as the time
needed for their development, were also examined. Research data were collected using
questionnaires and evaluation sheets. Results indicated that the students in the games
group outperformed, in most cases, the students that were taught conventionally, but not
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the students who worked in groups. The views of students for the games was highly
positive and no problems were reported. Also, the time needed for the development of the
games raised questions whether an amateur (as was the teacher who developed the
games) can cope with such a task. Although the results are in agreement with previous
studies that indicated that conventional teaching is not an effective method, they also
emphasize the need to further investigate the use of digital games. It is also suggested that
the integration of educational games for teaching mathematics in primary school can be
considered. For that matter, software engineers have to develop easier-to-use tools for the
development of games. More importantly, there is the need to change the educational
system by providing support to teachers that want to use innovative methods during their
teaching.

Keywords
digital educational games, Kodu, mathematics, primary school students

Hepilnyn

H epyacia mapovoidlet ta amotedéopata TAOTIKOD TPOYPAUUATOS Yo T SdackaAio
gvotteVv Tov podnpatog tov Mabnpotikedv oe pabntég me A" tdéng Tov dnpoTikov e
TN YPNOT NAEKTPOVIKOV EKTALOEVTIKMV Toyvidtdv. Ta woyvidio KaTaoKevaoTKay ord
TOV EKMOLOEVTIKO TNG TAENG YPNCULOTOUDVTAS TO TPOYPALULO KATACKEVTG TPICIACTATOV
noyvidiov Kodu Game Lab tng Microsoft. T vo eivar dvvati m odykpion tov
HobNoloK®V amoTELEGUATOV, cLYKPOTHONKAY 300 EMMAEOV EPEVVITIKEG OUAdES. TNV
TPOTN o1 pabntég epydomkay opadikd, eved otn dgdtepn M dwdackario £ywve Kobapd
ovpfotikd. Epgovntikd  dedopéva cuAdéxbnkov pe  epomUaTolOY KOl QUAAQ
afloloynong. Amd v avilvon tovg mpokdmrel OTL 1 oudda TV uabnTtdv 7oL
xpnoyonoince to moyvidw Eemépace, OTIG MEPIOCOTEPES TEPIMTMOGELS, TNV OUAdA TOV
ddaydnke ovuPatikd, aAAd Oyt TV opdda 6oL ot pabntéc epydotniay opadikd. Ot
amoOYELG TV padnTdv yio To Totyvidia nrav wioitepa Oetikéc. Ta amoteAéopoto 0dnyovy
oV avaykn mepoitép® dlepedvnong tov Bépatoc, efetdlovtag mopdAAnia, T
SuvatdTa EVIOENG TOV EKTAUOEVTIKAOV TOLVIOI®V Y10, T S10acKaAin TOV LoONUOTIKOY
GTO OMUOTIKO GYOAElD.

AéEarc-Kheo1d
NAEKTPOVIKG, EKTOIOEVTIKG TaLyVIOia, ualnuatika, uadntés onuotikod, Kodu

1. Ewayom

2116 veopés Ko pukpég nkies, eoaivetat va vapyet pio oxedov "Epeutn" oxéon pe v
teyvoroyia oe tétolo Pobud mov o Prensky (2001a) avogépetar og WneLOKOLE
avtdyboveg (digital natives), kaBdg ot véot xepiCovrar kar a&lonotodv To YyneaKd péca
Kot gpyolreio pe eEotpeTiky] Aveon. AvTi M TPOYUATIKOTNTA OEV APNOE OVETOPO TOV
TPOTO Yuyaymyiog g vEag Yevids, kabog n mietoymeia g QoiveTol vo SoyeTeVEL £va
a&loloyo uépog Tov Ypdvov ¢ mailovtag NAEKTPOVIKG oty vidia. AKOUA KOl TO TOAD
UIKpG Todid ypnotpomoovy ta Pvteomaiyvidln ©g Pocikd HEGO WYuyaymYiog TOVG
(Barlett, Anderson, & Swing, 2009; Zhang, Liu, Wang, & Piao, 2010), xofdg n
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Kwnmpog 6Ovaun mov ta bel eivar 1 S00KESAON OV TOVG TPOGPEPOVV KL TO
gVYaP1oTO YNELKO TEPIPAALOV.

Epyouevor oty exnaidevon kot 101KOTEPA GTO ONUOTIKO GYOAEID, SOTICTMOVETAL OTL TOL
pobnpuotikd amoteAovv €va ddaxTkd avtikeipevo pe woplapyn 0éom oto oyxoikd
TPOYPOLUO. ZOUPMVO HE TO OVOADTIKO TPOYPOUUUN OTOVO®OV, GKOTOG TOV &ival M
avantuén ¢ avVOALTIKNG Kot GULVOETIKNG OKEYNG TOL HoONTH, OOTE VO OTOKTNGEL
gupiTO KOl AgrtovpykodtTnta o€ moldanhd enineda (YIIABM®, 2003). Qotdco, dev
amoteAel va AVTIKEILEVO €DKOAO OTNV KATOVONGOT TOL. AGY® TOV TPOPANUATOV TOL
avtipetonilovy ot pafntég oty KoTavonon kat xpNnon HoBNHATIKGV EVVOLOV Kol
pnefddwv, viobetodv pion opvnTIK OTAGN OTEVOVIL GTO GULYKEKPLUEVO SOOKTIKO
avtikeipevo. O o0poc padnuatikoeofioa (Math phobia) kotadewvier Tov oo kot v
avac@iiela Tov aisBdavovtal, otoyeio o omoio exNPedlovy GUECH KOl apVNTIKG TNV
enidoon tovg oto ovykekpyévo pabnua (Brown, Collins, & Duguid, 1989). O1
dvokoAieg evieivovtar otav epapudlovior poviéha ddaokariog mov Pacifovral otnv
TAPASOGLOKT TOLOAYMYIKT] TPOGEYYIOT, OOV 0 EKTOLOELTIKOG AELTOVPYEL WG ovBevTial Kot
ot podntég, mg madntikol anodéktes, amid avorapdyovy ) yvoon (Kokkotag, 2002).
Eivon epoovig Aomdv 1 avéykn yuo Ty eQoppoyn ddaktikdv pefddwv Kot mn ypnon
HECOV OV TPOGEEPOVV GTOLG HabNTEG emowkodounTikés evkaipieg yw pddnon oto
GLYKEKPILEVO YVMOTIKO OVTIKEILEVO. AVOPOPIKE [LE TOL LECO, APKETA TPOEPYOVTAL O TO
x®po ¢ [Inpoeopiknc, Yo mapdderypa, Le T xpNon eEEWBIKELIEVOL AOYIGHLKOD YioL TN
dwdaokorio podnpatikedv evvoidv. H oyxetikn Ppioypapio sivor apketd extevig, evod
Kot 6TOV EAAASIKO YDPO VIEApYoLY TéTown Tapadeiypata (evdsktikd, Avkookoven, 2005;
Zaranis, Kalogiannakis, & Papadakis, 2013). Ouwc, Aiyeg oyetikd &pevveg £xovv
apoypatonomOel oyeTikd Pe T XPNON NAEKTPOVIKOV TOLYVIOIOV Yo TN OdacKoAin
HOONUOTIKOY EVVOLDVY, TopOTL VITOGTNPILETOL OTL TO NAEKTPOVIKG TTayVidla, 6& OAEG TOVG
TIG MHOPQEG, umopolVv va  ypnoiwomombodv ot SdacKoAMo TOADY  YVOOTIKOV
avtikewévav (Mayo, 2009).

Me Bdon v mopamndve Topathpnon, yevvnOnke o TPoPANUATIGHOS Yo TO OV Ol
ekmadevtikol Bo pmopovcav va a&lomomoovy omOTEAECHOTIKG TN duvor oxéom
TUSLOV-NAEKTPOVIKOV T VISI®V e oKomd va mpowbnbodv d1dakTikoi 6TdX0L OV Vo
apopovv ta pobnuatikd. To Pacikd epdTnUa TOL TEONKE TPOG dlepedvNnon NTavV TO EQV
KO KATO TOGO 1 YPNON NAEKTPOVIKOV TOLYVISIDOV 6T S1800KaAMO TV HaONUOTIKOV GTO
dNpotikd oyolelo empépel KaAHTEPO LOONCLOKE ATOTEAEGLATO OE GYECT] LE CUUPOTIKES
pedodovg dwackoriag. ' To Adyo avtd, oyeddoTnke Kot vVAoTOMONKe €va TMAOTIKO
TPOYpPOLHO OV Elxe ®¢ opdda-otdyo pabntég e A’ dnpotwov. H pebBodoroyia
0pYavmoNS Kot T amoTEAECUATE TOL TOPOLSLAiovTaL Kot ovaAHOVTOL GTIG EVOTITEG TOV
AKOAOLOOVV.

2. MoOnpatikd, TIE kot niektpovikd moryviore

Iapott kamoor Bewpovv 6Tt Ta padnuotikd Bo émpeme va eivon evyapiomon (Tutte,
1995), n mpoypatikdtnTa givar Swapopetiky, dwitepa o€ OTL apopd ™V EAAVIKY
exmondevtikn mpoktiky (KoAéla, 2006). Ymdpyer pio ogpd omd mopdyovieg mov
oyetiCovral pe T didaoKorio TOV LOBNUATIK®V OV €nNPEALoVY TOV TPOTO LIE TOV OTOI0
avtd petadidovrotl. TETolol Tapdyovies ival To EKTOUOEVTIKO GVLOTN O, 1] PVOT TOV 1010V
TOV HOONUOTOC, OTOMKOL TOPAYOVTES, TO OVOAVLTIKG TPoypappoto, o datiBéuevog
xpévog yo ) Swoaokorio kot o oddokarog (Kopayempyog, 2003). Otv pobntég
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amokopifovv tn -AavBacpévn- evtinTmon Tog Ta Labnpatikd ivat Lovo Pnyovikol Tomot
Kot apiuntikég Tpdéels, e anotélecpa va acbdvovtal amostpoen, Oxt LOVO Yo VT
aALG Kot Yo Tig BeTikéG emoTneS YevikoTepa (XaAkid, 2012).

Kémow Aom oto mpdPfAnpa mpoceépel m xpnon epycreimv mov mpoépyovial omd To
x®po g [IAnpogoping. H Pektioon g kpitikng Kot Lobnpoatikig okéyng, oAAd Kot 1
amoknon Oe&loTHTOV Tov aEOPOVY To, HabNUATIKG (EVOEIKTIKG, KT YOplOmoinom-
tagwounon, avayvoplon apludv kot gukoAiio otig Tpdéelg), cvumepthapupavovtal ota
ONUOVTIKG 0QEAN amd TN xphion epapuoydv ¢ ITAnpoeopikig yia ) SidacKaiio TV
pabnuotikov (Lieberman, Bates, & So, 2009). Epoppoyéc énwg Aoyiotikd @oAlo Kot
EQOPUOYEG KOTAOKEVNG YPOUPNUATOV, EMTPETOLY TNV  TPOKTIKY/AvOEVTIKY ypnion
pabnuotikov evvordv (Nunes, Bryant, & Watson, 2009). Eriong, ot gpoppoyég g
[MAnpogopikng emrpémovy v avEnpévn ovtovopio tev pantov. O éleyyog g
pabnolokng mopeiog omd TOLG 1010VC, EmMTPEMEL TN OMUoLPYio. €VOG  oLBEVTIKOV
TePPAAAOVTOG LAONGNG, OV KOl oVTO EMOPE GTNV ATOKTNOT YVAOCE®Y Kot dEI0THTOV
mov apopovv ta pofnpoaticd (Nunes et al,, 2009). Opwg, ko m kobodnynon Tov
EKTOOEVTIKOD, TOPAAANAQ HE TN YPNON EPAPUOY®OV Yoo TO podnpotkd, €yet
EVOLOPEPOVTO OTOTEAEGHLOTO, AVOPOPIKE LE TIG OeELOTNTEG TOV UTOPOVV VO 0toKTN OOV
(McManis & Gunnewig, 2012).

Epyoduevol oto nAektpovikd moryvidila, amd v eUeavion Toug Bewpnnke 6Tl pmopovv
vo aélomomBovv oty ekmaidevon (evdewtikd, Egenfeldt-Nielsen, 2005; Prensky,
2001a). H pabnon Paciopévn oto mayvidt (MBII), 1 dmoyn dnAadf Oti To Tonyvidio
givar ypiowa eknoudevtikd epyaleio (Prensky, 2001b), dpyioe va Bpickel epappoyn oe
OAec TiG Pabpideg Tic ekmaidevong Kol 6 TOAAG YVOOTIKG avTikeipeva. Ot vTooTnpyTég
mg MBII depevvodv Tpdmovg €viaéng OoKOHO KOl EUTOPIKAOV TOYVIOIOV GTNV
EKTTAUOEVTIKY] TPOKTIKY, £T6L DOTE VO EXLTELYHOVY Ol YVOGTIKOL 6TOYOL TV pobnudtov,
va avEndel 1o evolapépov TV LodNT®V Kot To KiviTpa Yo pédfnon Kot yio ) dnpuovpyio
Oetikdv othoswv eite amévavil o cvykekpyéva pabnipoto €ite 6to ohHVOAO NG
ekmaidevong (evdewtikd, Bottino, Ferlino, & Tavella, 2007; Egenfeldt-Nielsen, 2005;
Ke, 2008; Papastergiou 2009; Robertson & Miller, 2009; Shaffer, 2006; Tiiziin, Yilmaz,
Soylu, Karakus, Inal, & Kizilkaya, 2009).

"Eva otoyygio mov mpémel va toviotel ivar 6TL Ta oy vidla Bewpeitol 6Tt givan Waitepa
amoteleopatikd otig pukpéc mikieg (Prensky, 2001b). KataAvtikd poéro oe oavtd
eaivetar vo mailel to yeyovog Ot ot pantég divouv peyaAddtepn mpocoyr o€ i
pabnolokn dpacTnPLOTNTH/ AVTIKEIpEVO, OTAV 0VTO TOPOVGIALETAL HECHD EVOG TTOLYVIOOD
(Garris, Ahlers, & Driskell, 2002). Eniong, £xet mapatnpndei 6t 6tav ot pabdntég nailovv
EKTOOEVTIKG oL VidlaL, TEVOLV VO APLEPOVOLY TTEPIGGOTEPO YPOVO GTO Vo pdbovv, KATL
7oV pmopei vo. emnpedlel telkd to pabnotoxd anotedéopata (Tobias, Fletcher, Dai, &
Wind, 2011). 'Eva GMo yapoktnploTikd Tovg &ivar 0Tl TPpoceépovy  Gueon
avaTpoPodOTNoN” 0l HoBNTEG PTOPoHV VL JOVV GUECO TO ATOTEAECLLOTO TOV EVEPYELDV
TOVG 1 av andvinoav cmotd og Kamowa gpdtnon (Prensky, 2001a). Eniong, ot pabntég
evBoppOvovial vo eEgPELVIGOLY KOl VO TEPAUATIOTODV, OOMYOVUEVOL €TGL GTNV
avakdioyn vémv evvordv kot otpatnyikdv (Kirriemuir, 2002). Téhog, ta NAEKTPOVIKA
eKTadELTIKG TToyvidia Bewpeital Ot1, pakpompodecpa, uropel vo emnpedoovy Oetikd ™
otdon Tov pedntodv arévovit o Eva yvootikd aviikeipevo (Hidi & Renninger, 2006).
Epyouevol ota pobnupotikd, to MAEKTpoviKG mowyvidto Oewpeitor OtL pmopodv va
npocpépovy  opketd. ‘Evoag opbpog amd avtd sival, katd Pdaom, eeoppoyéc -

Cren | Edacation

80

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 12/01/2018 17:26:47 |



http://epublishing.ekt.gr

Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 13, Number 2, 2017 Section one. © Open Education

emovaAapupavopevng- e£Goknong yw TNV KOTAKTNon 7oAV Pacikdv  pobnpotikdv
de&lomtov, OmmG, Yoo TOPAdEYHA, TIVOKES TOAAATAACLOCUOD Kol TPAEELS e
kporovpevo (Miller & Robertson, 2011). Yzdpyovv dumg kat moryvidio tov otnpilovra
ot Puwwpatiky pabnon, omv e€epedivnon Kol TovV TEWPAUATIGHO, Tov Bonbodv otnv
KOTOVONon HOONUOTIKOV EVVOLDV, GYECE®MV, oTpatNYIKOV kot Kovovev (Kebritchi,
Hirumi & Bai, 2010; Van Galen, Jonker, & Wijers, 2009). X¢ pabntég dnuotikod, o
mayvidlo TalA eaivetol vo Exovv OETIKEG EMNTMOGELG OTIC VITOAOYIOTIKEG TOVG deEI0TNTEG,
otV akpifelo ko v TorydTNTa SeEaywync apduntikodv npdéeswv (Robertson & Miller,
2009). 'Evo. €id0¢ matyvid1dv oL XPNGILOTOI00VTOL GLYVE 6TO LobnUoTika sivat Too mini-
games, cUVTOpO. TOLyVidlo, €OKOAQ OTN YPNON TOLG KOl ECTINCUEVO GE €V TOAD
ovykekpévo Oépoa (Frazer, Argles, & Wills, 2007; Jonker, Wijers, & Van Galen, 2009;
Panagiotakopoulos, 2011). E&attiag tng guypnotiag Tovg, g ouvVToung StipKELRS Tovg
KOl TOV IKPAV OIOITHGE®VY 0t0 TO VAIKO, UTOPOVV VO TOUYTOVV GE EVEMKTEG YPOVIKES
OTIYHEG KOl KOT' EMAVOANYT, YOPOKTNPIOTIKA YPNCIUE GTHV EKTOIOEVTIKY ¥PHON TOV
noyvidiov (Kebritchi, 2010).

Amd oyetikég MEAETEG TPOKVMTEL OTL UE Tr YPNON EKTOUOEVTIKOV TOLYVIOIDV OTa
pobnpotikd, o eninedo SNUOTIKOD GYOAElOV Kot G eMinEdO EMiTELENG TOV LOBNGLOK®V
OTOYMV, EMTVYYAVOVTAL TOVAJXLOTO Ta idta amoTeAécata pe SOaKTIKEG neBddovg oTIC
onoieg dev ypnowomorovvrol woryvidio (Ke, 2008; Rosas et al., 2003; Shaffer, 2006). Xtig
MEPIMTOCELS OOV TO, TALYVIOLO XPTCLOTOMONKAV Y10 APKETA LEYAAO YPOVIKO JAGTN LA,
Bpénke o0T1 evioyvbnkav o1 de&idtnteg emilvong mpoPfAnudtov (Bottino et al., 2007).
Enpoavtikny avénon ota Kivntpa Yo pibnon Kot yio To eVOIPEPOV Yo TO. LOOMUOTIKA
éyouv emiong avapepbei (Ke, 2008; Robertson & Miller, 2009; Rosas et al., 2003;
Shaffer, 2006). KaAdtepn ovvepyocio peta&d tov podntdv, oAld Kot peta&d poadntodv
Kot dookdAmv, onueidveron amd dideg Epsvveg (Rosas et al., 2003; Robertson & Miller,
2009). Epevvntég onuewdvovv eriong tn digvkdivvon dnpovpyiag vrobicewy, gAéyyov
TOVG Kol £AymYNG CLUTEPAGUATOV, KOODS TV Tpo®ONeN Kot TV avATTLEn TG KPLTIKNG
okéyng (Bottino et al., 2007; Lowrie, 2005).

Téhog, a&ilel va onueimBel 611 68 CLGTNUATIKEG avaoKoTnoels T PipAoypapiag, e Eva
obvolo 259 eumepikmv peretdv, amd to 2000 fwg to 2014, poig 16 Ppébnke va
a@opolV ta padnuatikd kot pdiioto og OAeg Tig ekmaudevTikég Pobuidec (Boyle et al.,
2016; Connolly, Boyle, MacArthur, Hainey, & Boyle, 2012; Hainey, Connolly, Boyle,
Wilson, & Razak, 2016). Apketéc pahorta, iyav gite pukpd deiypa (Bai, Pan, Hirumi, &
Kebritchi, 2012) gite anovciale opdda eréyyov (Vogel, Vogel, Cannon-Bowers, Bowers,
Muse, & Wright, 2006). And to mopamdve mpokdntel Twg, mapdtt Bempeiton OTL TO
NAEKTPOVIKE Toy VIS UTOopobV Vo TPOCPEPOVV OPKETA GE BEHOTO TOL APOPOVV TaL
HoBNUOTIKE, OTMG TOPOVGIACTNKE OTLG TPONYOVUEVES TAPAYPAPOVS, VIAPYEL OPKETOG
XDPOG Y10 TEPULTEP® EPEVVEG,

3. EpguvnTikog 6)YE010610G, KATAGKEDT] TOV TOLYVIOIOV KUl VAOTOIN G THS £PEVVOG
Onog Mo avoeépinke, Poowdc okomds ™G epyaciag MTov 1 dlepevvinon TV
LOONCOK®V  OTOTEAEGUATOV TOL  EMTLYYXOVOVIOL UE TN YPNON TNAEKTPOVIK®V
EKTAUOEVTIKOV ToLVISIDV, e6TIAlovVToG ot padnuatikd Kot og padntég tov dnuotikon
oyoieiov. O Baoikég epeuvntikég vToBEcelc NTav:
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= Yl. H ddackoro LoONUOTIKOV EVVOLDV LE TN YPNOT NAEKTPOVIKMV EKTOLOEVTIKMV
TOLYVISIDV EMTVYYAVEL KOADTEPO AUECH LAONGLOKA ATOTEAEGLLATO OE OYEOT| e AAAES
HopPEg S1dacKaAiog.

= Y2. H yprion nAeKTpoviKdV eKTOOEVTIKOV ToyVISIdV EAKVEL TO eVOOPEPOV TMV
poONTdV Kot Tovug KivnTomotel doTe vo, pabouv.

= Y3. Ot ekmatdevtikol UmopovV Vo, KATOGKELAGOLV UOVOL TOVG OMOTEAECUOTIKG,
EKTOUOEVTIKG, TTaLyvidia.

3.1  Epsovntiki pé0odog, deiypo ko drapkela

INo va diepguvnBodv T0. TOPOTAV®, VAOTOWONKE €va TAOTIKO TPOYPOLLO GTO OTOi0
ypnolpomomdnke 1 olovel mepopatiky uébodog (quasi experimental method), pe
ekmadevTiKég TapeUPaoel; mov  mpaypatomombnkov oe pobntég g AT tééng
YOPICUEVOV GE TPELG ORLADES, P TepapaTikn Kot 000 ehéyyov. H cuppetoyn avtodoiov
Taéev pabnTOV otV €peuva Kol M emakOAovOn avdAivon dedopéveov amd avTég,
TEKUNPLOVEL TNV EMAOYN 0wTo TOL gpguvnTikoy oyfuatog (Creswell, 2012). Ztnv npdTn
opado eréyyov m Owackario €ytve ovufotikd evd otn devTepn alomomdnkay ot
oVUyxpoveg amdyels yuo T OOaoKOAlL TOV HOONUOTIKGOV. XNV TEPAUOTIKY Opdda
yxpnopomomdnkay MAEKTpoviKA ekmadevtikd moryvidio. O TpdmOg opydvewong twv
EKTOEVTIKOV TOPEUPACEDV TAPOVOLALETAL OTIC TAPAYPEPOVS TOL AKOAOVLOOVV.

Ipw ™ de€aywyn g pHeAéns, TpooeyyioTnKay, SlEPELVNTIKA, ONUOTIKA GYoAeio TG
Zavtopivng Kot evIomioTKaV TAEELS TOV TANPOVoAV TIS TAPUKAT® TPodioypapés: (o)
dev eiyav dwdaybel oto TopeABOV KAmO0 JBOKTIKO OVTIKEIUEVO HE TN YpPNoN
niektpovikdv  moryvididv kot (B) oe eminedo oOVOEONG, KOWMOVIKOOIKOVOMIKNG
TPOEAEVONG KOl OYOMKDOV EMBOcE®V avtikatontpilov pio tumkn/cvvnbwopévn A" téén
EMNVIKOD dNoctov dnpotikod oyoleiov. Me Bdaon Tig amdyelg tov Creswell (2012), to
delypo yopaktnpiletor "ovvnbiopévo", "tomikd" war "mpoottd". To apywd deiyua
amoteAovtay amd 67 pobntég, omd tpion tuqpate ™G A” Tdéng (TPLdV ONUOTIKGOV
oyoieiwv). e kdbe Tupa ovatédnke, e Toyaio Tpdmo, pio omd T1g didaktikég HeBddovg
mov Topovactdovtal oe exdpevn evotnta. H viomoinon g épeuvag difpknoe 600 pUNveg
(péoa OxtwPpiov pe péoo AekepPpiov, 2016). Ilpwv and v mpayuatomoinon TV
mapepPhoe@v evnuep®ONKAY Ol YOVEIS TOV LOBNTOV Yoo TV €PEVVA Kol TOPELAV TV
£YypaQn OLYKOTAOEST TOLG YO TI OULUUETOY TOV TOWBIOV TOVG. ATO TOLG
ekmodeutikovg dnke vo punv d1daEovv pe Kavévav GAAOV TpOTo TTEPAV amd aVTOV
OV TPOPAETOTAV Y100 TNV KAOE OPASCL.

3.2 Yiké

AvalnmOnkoav evotnteg ota Pifiia TV HoOMUATIKOV TOL TPOGPEPOVTIAY Vil LETOTPOTY|
og ayviolo. Qg tétoleg Bewpnnkav ot evdmreg "Oupdpon Tovg dekadikovs aptfuovg”,
"Nopiopata kot dekodikoi apBpoil”, "Metpd kot ekppalm to pnkoc" kot "Metpd to
Bapoc", tov PPAiov g A" thEnc. Ot evotteg anTéc givan €vvololoyIKE GULYYEVIKEG
(e€etalovran o1 dekadikol Kot ot ovppyeic  apbuoi), Egovv  epappoyn oty
KoOnuepvoémMTo TOV podntdv (xpnon VOUoUAT®V, HOVAS®mV UHETPNONG UNKOVLG Kot
Bapovg) evd, Tapdiinia, Tapovcstalovy Evav apketd avénuévo Babud duckoiiac.

Mo ™MV KataoKev| TV Tor VIOV XPNCILOTOMONKE TO TPOYPAUUATIOTIKO TepBdilov
Kodu, oL avomtoyOnke and ™ Microsoft Research Labs
(http://www kodugamelab.com/). To Kodu emitpénel 6to ypniotn v mTEPWyNon o€
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TPLEOIoTATOVG KOGUOVG Kot TN OMUovpyio TpoypoppaTiCOUEVOY XOPOKTNP®Y KoL
ypopwdv. H yYAdooo mpoypoppaticpod mov ypnotponotel £xet oxedlaotel anokAEloTIKd
Yo TV KaTaokeLn) oy vidudy. [Ipoxettat yio éva Aoytopikd mord euhkd, yioti n yYAdooo
TPOYPOUUOTIGHOD gival AN KOl TPOGITH] AKOUO KOl G€ HKPOVG G€ MAio Kot xopic
YVOGELG TPOYPOLLUATIGLOD YPTOTES.

To Wwitepo otoyeio o€ avTO TO KOUUATL TNG €pgvvog gival OTL Ta moryvidlo dev
KOTOOKEVAGTNKAY amrd KOTolo opdda e0K®V, oG and to ddokaAro g Tédéng. Avtd
ywti Osopfnke oxdémipo vo peretndei to wOHGO SVGKOAO Elval, GE TPAYHOTIKEG
GLVONKES, 0 EKTOOEVTIKOC VO KOTOOKELAOEL O 1010¢ TO VAIKO oV Oor aflomomoel oty
TGEn 1ov. ‘Etol, o exmoudevtikdg, mov Ogv gixe mpomyoduevn eumeipion oto Kodu,
mapaKoAovOnce éva evtatikd cepvaplo ddpkelag 30 mpdv kot glxe otn didbeon tov
£VTLTTO KOl OTTIKOOKOVGTIKO VAIKO OTI| PAGCT) TG KOTOOKELNG TV oy vidimv. Ot odnyieg
oV EAaPE Yo TNV KATAGKEDT] TOV TOYVIOIOV GTNpixdnKov 0TI KOTELOVVTINPIEG YPOUUES
tov Gee ov apopoHv Tov KoAd oyedtacud tovg (Gee, 2009, 2005): ta maryvidio va givot
amAd OCTE VO, PNV omoTpocsovatoAifovtal ot pantég, vo mapéyovv omAd pUnyoviopd
eléyyov/ypnong, To YVOOTIKO VAKO va givol co@dg kaBopiopévo, vo TopEXovtal
EVYAPLOTEG EUMEPIEG KO VO EMTPETOVY GTO YpNRoTh/podnt va kabopicel T dkn Tov
nopeia. Evdewctikd, oto Iloapdaptmmuoa, mapovcidletar to ogvdplo, GTIyHIOTUTO Kot O
TPOTOG LAOTOINGNG TG EVOTNTOG TTOL CPOPOVGE TO VOUIGHLOTAL.

MHopdAinio pe ta moygvidww, &ywve ovyypoen QUAAOV gpyocldV mov Tmepleiyav
dpaoctpldtres 101ec 1 TAPOUOLES LE VTEG TOV GYOALKOD £yyelpdiov. X avtd, Wiaitepn
éupaor d60nKke 61N GUVOEST TOL EKAGTOTE YVMGTIKOD OVTIKELWEVOL LE TO PudpOTE TV
pobntadv. Avtd yoti, Omeg MO avaeEpONKE, Kol Ol TPELS EVOTNTES APOPOVCAV
avtikeipeva ta omoia ot padntés ypnoyonoovy o kabnuepwi Baon (povadeg Bapovg
KoL UIMKOVG Ko YP1LOTaL).

3.3  Awdwkacia
Apywd, opiotmke 10 Oewpnrtikd mhaiclo kot M SwdokTiky pebodoroyia. O
KOVOTPOLKTIBIGHOG Tapeiye TO €upvTEPO MAGIo0. TOHQOVO HE ovTOV, Ol HabNTéEC
Kataokevalovv T yvoon pe Paon tov Tt yvopilovy MO KOl TG GUVOEGES TOL
SMUIOVPYOVV PETAED VEDV KOl TOAULDOY TAPOPOPLOV, LE OTUOVTIKOTOTO pOo Vo wailet
1 €vepyog cLUUETOYN TOVg otV OAN dadikacio (Ertmer & Newby 2013). Eniong, Bacikd
ototyeio avthg g Bedpnong yio T Labnom, oALE Kot GAL®Y GUYYPOVAOV ATOWEWDV, gival
n ouadwrn epyacio (Tolmie et al., 2010). 'Etot, n didaxtikny pébodog Paciotmke ot0
KovoTpoukTiBiotikd didaktikd povtédo (constructivist instructional model) kar mo
ovykekplpéva oto  poviého mov  mpoteivouv ot Driver ko Oldham  (1986).
Avolvtikotepa
= Y116 PACELS TPOCAVATOMGLOD Kot ovAdelEng Wedv, ot LabnTég epydotnKay yopig ™
YPNON TOV T VISV, aAAE a&lomoOnkay To GUALA £PYACIOC KOt O EKTOEVTIKOG
elyxe evepyo ovppetoyn. ‘Etol, 0 ekmoidentikde ékave pio pukpn 160y@yr, OVIAOVTOG
nopadetypato and v KabnuepwotTo. XTn cLVEXELD, ol HaONTES, YWPLoUEVOL OF
Cevyapla, extEAOVGOV TG  OPUOTNPLOTNTEG/OCKNOES oTa  QUAAD  EPYACIADV,
Kataypdeoviog TG amdyelg kKot TG 10éec tovg Yoo Tic mbavég Avceig. O
EKTOUOEVTIKOG, G€ aVTN TN @AoT gvOappLVE TN cvppeToyn Kot T cvlntnon peto&d
TOV LoONTOV.
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= ¥t @don S avadounong, apyxloe M xpNon TOV MAEKTPOVIKOV moyvidiwv. H
TPOGPOPE TOV YVMOOGTIKOD OVTIKELEVOL YIVOTAY LE TN HOPON LioG LEYOANG KEVIPIKNG
mioTag.

= Y716 PACELS TNG EQPUPUOYNG OE VEEG KOTAGTACELS KOl TNG AVUCKOTNONG, Ol HobnTég
e€ooknnkav otnv enilvon TPOPANUATOV GYETIKOV HE TO SWOOKTIKO OVTIKEILEVO,
nailovtag oe emmAiéov miotec. Kdbe miota frav mposPaciun 6tav olokAnpovotav
EMLTLYMG 1) TPOTYOVLEVN.

= Ot podntég dovAeyov cuVEPYATIKG, YWPIoHEVOL g {guydpla, YPNCILOTOLDVTOS TOVG
VTOAOYIGTES TOV GYOMKOV £py0oTnpiov. Mg Tov Tpdmo avtd, TEPO 0o T0. OPEAN TOL
€YeL M ovvepyoTiky padnon, Eemepdotnke T0 TPOPANUA TOL TEPLOPIGUEVOL 0PLOOD
TOV VTOAOYIGTMV TTOL £XOVV TO. GYOAKA EPYAGTIPLOL.

= O ekmodevTIkds, Katd TIC edoelg Tig ddaokodiag 6mov ot pabntéc "émalav" To
mayvidia, giye pondnTikd/copfovientikd poro kat exevéfaive HOVO GTIG TEPITTMGELG
OV VINPYE KATOW0 TEYVIKO TPOPANUA 1 €4V KOl €pOGOV Tapovclaldtay KATolo
TPOPAN L GE KATOL0 OUAd.

H «é0e evomta 518ayOnke o éva didaktikd dimpo. [Tpofrépdnke eniong éva S1daKTIKO

diwpo mpv Vv €vapén tov mpoypdppatog yi v efotkeimon tov pobnTdv pe to

neppdArov epyaciog (Katackevdalovtag éva pkpoTepo mayvidl Yo avtd to AdYo). Avtd

T0 diwpo amodeiybnke apketd, yati ot padntég eEokel@bnkav moAd ypiyopa Kot dgv

AVTLLETOTIOAY SVOKOALES.

INo va vapéet n dvvatdmra epunveiog ™G onpaciog Tov HadncLIKOV OTOTELECUATOV

amd ™ YPNoN TOV TAYVISIOV, OVTE GLYKpIONKav pe To ovtioTold OmOTEAEGUOTO

SPopeTIKMOV SdakTIK®V TTpooeyyicewy. 'Etol, dnpovpyndnkoav 600 emmhéov opddeg

poabntav. H pio 510ay0nKe tig idteg evOTNTES, XPNOLOTOLDVTOS TO GYOAMKO EYXEPISIO Ko

TOL TETPASLO. EPYACIDY, YMPIC ot padntég vo, epyactovv opadikd mn Sdackolio NTav

kabapd dackarokevipikn. H dAAn opdda d1ddyOnke a&lomoidvtag 10 o)oMKd eyyEpidio

aAAG kot Ta OAAD epyacidv/avadedpnong. H epyacio tov pabntov rav o {edyn ko n

ddaockario akolovOnoe, kot whAL, to povtého tov Driver-Oldham. Zvykekpwéva, otig

QAGELG TPOGAVATOMGOD Kol avAdEIENG 1€V 1 gpyocio TV Hadntdv HTay 8o OTme

KO g TNV Opdda Tov XpMoLoToince to, oy vidta. XTig PAGELS TG avadounong Kot g

epappoyng a&lomombnke to oxoAMKd gyxelpidlo KAl Ot dPACTNPLOTNTEG OV TEPIEYEL.

Téhog, ot QAo TNG AVACKOTNONG, Ot Hadntég emaviABov ota EUALO €PYACLOV Kot

éleyEav T1g oAAOyEG OTIg 106G Kot TIG amOWYELS TOVG, TOL TPOEKLYAY e BAcn Ta doa

dWdayOnkav. H dibpkela didackariog g kibe evotnTag e AVTESG TIG Opddes NTav dVO

SWOAKTIKEG DPEG, OMMG KAL TNV OLAS0 TOV XPNCIUOTONGE TO Ty vidiaL.

3.4  Epyoleio cvrhoyng dedopivov

lNo ™ ovAloyn epsuvnTikdv dedopévav ypnoyomomdnikov: (o) pre-test, yio va
eleyyBolv o1 mpdTePEg YVMOGEIS TV HobnTdV Kot Yo va emiPePoiwbei n kown yvootiky
apetnpia, (B) delayed post-test, mov 860nke nepimov dekomévie PLépeg LETA TO TEPAS TMV
nopepfacemv ywoo vo gheyybel M STNPNOWOTTA TV YVOCE®V Kot (Y) (QUAAL
a&loAdynomg, ta. omoia. YopNyoLVIoV opécm®G UETE To TEAOG NG kabe ddaokaAiog, pe
GKOTO VOl AIOTUTDOCOVV Ta GpEST. LLoBNGLOKE OTOTEAEGHOTO TV SIOUCKOMDY.

Ta mopoamdve SayvemoTikd TeoT, KOO o€ OAEG TIG ouddec, meplapfovay Kupimg
EPMTAOELG KAEIGTOD TOTOV (0OTOV-AGO0VG, TOALUTANG ETAOYNG, CUUTANPOONG KEVAOY
Kol cvpumApoong mvakev). Emmpocbeta, nepinov 10 1/3 t0v epotioemv agopodos
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emilvon mpoPAnpdtov. Ot epmTioels/acknoelg NTav 101G, TaPOUOES 1| EUTVEVGUEVEG
amd TIG AVTIOTOLYEG TOV GYOAMKOV £YxePLdiov. Xyedtdotnke eniong, £va cOVIOHO QUALO
Kotaypapnc evivndoemv (15 epotioeig tomov Likert) mov 860nke petd v ohokAfpwon
TOV JBOKTIKOV TopeUPAcemy otV opdde TV pobntdv mov ypnoluonoince Ta
moyvidw, yo va amotu@body ol amdOWELS Kot Ol GTACES TOVG YW OUTd. ATO TOV
eKTadELTIKO (NTNONKE VO, KOTOypAYEL TO YPOVO OV OTTOLTHONKE Y10 TV KOTUOKELT TV
T VISV, KoBME Kot To TPOPANLLOTA TOV OVTILETOTIGE KATE TN SLodtKooio oV,

4. Avaivon omoTeELECPATOV

Amd v avdivon omokAeiommkav O6col pantég omovciolov o€ pio 1 TEPLGCOTEPES
dudaokories. O teAkog aplBuds tov pabntdv mov cLupeTeiyav ot peAétn NTov 63,
yopopévolr oe 3 ouddec tov 21 modiwv. Tnv Opdada0 avikav ot podntég mov
ooppetelyav otn ovpfatikny ddaokorio, oty Ouddal ot pobntéc mov epydotnkav
opadikd ko oty Opdda2 ot pabntég mov ypnoonoinoav o maryvidio oto Kodu. Ta
TNV aVAALOT| TOV OTOTELEGUATOV 6T PUAAN 0E0AdYNoNG (Tepthapfavopévov tov pre-
kou tov delayed post-test), avtd Pabporoyndnkav pe Pdon TG cOOTEC OMAVTAGELS.
Ztoyeio ywoo ™ péon Pabporoylo kot ywoo TV TULMIKY OmOKAON, Ovd  opdda
GUULETEXOVTIMV KOl vl QUALO aloddynong, mapovotdlovtot otov [Mivaxa 1.

Mivexag 1. Avdlvon amotelecpudtev OAA®V a&loldynong

Opadeg padntov
Opéda0 Opédal Opéda?
(N=21) (N=21) (N=21)
M SD M SD M SD
Pre-test (max = 30) 10,38 3,98 11,10 4,27 11,05 4,17
®OMo a&oroynong 1 (max = 12,86 3,69 13,43 4,51 16,00 4,18
23)
dOMo a&loroynong 2 (max = 12,48 5,15 12,14 4,09 13,71 4,78
21)
®oMo a&oroynong 3 (max = 10,19 4,63 12,81 6,24 15,90 5,69
27)
dOMo a&oroynong 4 (max = 14,48 5,02 14,86 4,37 16,43 3,63
22)
Delayed post-test (max = 27) 14,71 4,06 15,81 5,72 18,48 5,07

Avolooelg daomopdg piog katevbBuvong (One-way ANOVA) enpdketto va de&oyBodv

Yo va 6uYKplBovv ot BaboAoyieg Tv padntav ot euAla agloAdynong Kot pe Bdon Tig

TPELG OpadEg TV pabntdv. Ipv yiver n avdivon, eAéyydnke to Katd 1660 TANpovVTaL Ol

mpovmobécels yia tn dteaymyn awtod Tov gidovg TG avaivong. Alamictddnke otu:

= Oleg ot opddeg kot oe Oho To QUAAD 0&loAdynong vanpyxe o idwog apduog
ovppeteyoviov (N = 21).

= Y1g Pabporoyieg OAwv TV QUAA®V 0ElOAOYNONG OtV LENPYOV akpoieg TUEG
(outliers).

=  Ta dedopéva og OAa o PO a&lOAGYNONG EIXOV KOVOVIKY KOTAVOUT], OTOG oVTO
gktuinke omod Q-Q ypagruata ko to Shapiro-Wilk test (p > 0,05).
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H opowoyévela g draxdpavong dev mapafidotnke, Onmg exktyundnke amd to test
Levene (p > 0,05).

Agdopévov 0Tt mAnpovvtav OAeg ot mpobmobicelg, Nrov dvvarn M deoywyn TV
avalvoemv. Ot avaldoelg eiyav ta e&Ng amoteléopata

¥to Pre-test, n puébodog didaokariog mov ypnoyonomdnke dev gixe emidpacn oTIg
cvvolkég Babuoloyieg tov 3 opddov tov nabntav [F(2, 60) = 0,196, p = 0,823].
Y10 ®VvAlo a&loroynong 1, n uébodog didackariag mov ypnoylomombnke &iye
emidpaon ot cuVoAKES Badporoyieg Twv 3 opddmv Twv nabntodv [F(2, 60) = 3,43, p
=0,039].

Y10 ®OAAO a&ordynong 2, N néBodog didackariag mov ypnoponomdnke dev gixe
emidpaon oTig cLVOMKEG Pabporoyieg Towv 3 opddwv Tov padntdv [F(2, 60) = 0,653,
p =0,521].

Y10 ®VvAlo a&lordoynong 3, m uébodog didackariag mov ypnopomomOnke &ixe
emidpaon otig cuVoAKég Babporoyieg Twv 3 opddwv Twv pabntav [F(2, 60) = 5,55, p
=0,006].

Y10 ®OAAO a&ordynong 4, N néBodog didackaring mov ypnoonombnke dev giye
enidpoon ot cuvolikéc Pabuoroyieg tov 3 ouddwv twv podntodv [F(2, 60) = 1,18, p
=0,324].

Yto Post-test, n pébodog ddackaAiag mov ypnoomomdnke eixe emidpacn oTig
oLVOMKEG Babporoyieg Tmwv 3 opddmv tov padntodv [F(2, 60) = 3,15, p = 0,046].

Post hoc cuykpioeig ypnoponoidvtog to Tukey HSD test die€fydnoav og 6o ta mbava
Cevyn tov kabe DOALOV a&loddynomg, €tol dote vo dmoT®bodV Ol GTATIGTIKA
ONUOVTIKES SLoPOopES LETAED TOV OpAd®Y TV padntdv. Alomot®bnke ott:

Pre-test. Agv die&nybnoov post hoc cvykpicelg epdoov dev vINPXOV CTOTIGTIKA
ONUOVTIKESG O10popEG UeTAED TV OUAd®V.

®OMo a&ordynong 1. H Ouddo2 (M = 16,00, SD = 4,18) dev &iye oTATIOTIKA
onuavtikn daeopd pe tv Opddal (M = 13,43, SD = 4,51, p = 0,118) oAl giye ue
v Opade0 (M = 12,86, SD = 3,69, p = 0,044). Exiong, ot ouddeg 0 xar 1 dev giyav
petaé&h ToVg GTOTIOTIKG onpovTiky dtopopd (p = 0,896).

DOMo a&lordynong 2. Aev dieEnfydnoav post hoc cuykpicelg epdcov dev vInpyav
OTOTIOTIKG GNUOVTIKEG OLOPOPES HETAED TV OOV,

dOMo agoroynong 3. H Opdda2 (M = 15,90, SD = 5,69) dev eixe otatiotikd
onuavtikn dapopd amd v Opadal (M = 12,81, SD = 6,24, p = 0,177). Eixe 6pwg
OTOTIOTIKG oNpavTiky dwpopd and v Ouddel (M = 10,19, SD = 4,63, p = 0,003).
Ot opddeg 0 kot 1 dev giyov peta&d ToUg 6TOTIOTIKA onpavTikn dogopd (p = 0,283).
DOAL0 a&ohoynong 4. Agv de&iynoav post hoc cuykpicelg epdoov dev vrnpyov
OTOTIOTIKA ONUOVTIKEG OLOPOPES HETAED TV OOV,

Post-test. H Opéda2 (M = 18,48, SD = 5,07) dev &iye oTaTIOTIKG ONUOAVTIKY S10popd
pe v Opadal (M = 15,81, SD = 5,72, p = 0,202) aird ixe pe v Opddod (M =
14,71, SD = 4,06, p = 0,046). Emiong, ot ouddeg 0 kot 1 dev giyav peta&d tovg
oTaToTIKG onpavtiky dwapopd (p = 0,758).

210 6HVOAS TOVG, AVTA TO ATOTEAEGHLOTO TPOTEIVOLY OTL:

Cren | Edacation

Y10 Pre-test dev vafpyov GTOTIOTIKG ONUAVTIKEG OL0QOPEG UETAED TV OUAd®V.
Joven®dc, OTL  OlPOPOTOMNGCELS TOPOVCIACTNKAY GTN] OCULVEXEW, UTOPOLV  va
01000000V OTIC SLOPOPETIKEG SIOUKTIKEG TPOCEYYICELS.
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= Yo ®VAo afoddynong 1 (Bupdupor tovg Sekadikovg opBpovg), oto DHALO
agoroynong 3 (Metpd kor ekepdl®w 1o pfkog) kor oto delayed post test
(drnpnowdmro yvodoemv), N Opdda? Eenépace v Opddal, evd gixe 1wwodvvopa
amoteréopato pe v Opddal. Ot opddeg 0 ko 1 giyav peta&d tovg wodHvapa
amoTeELEGLOTOL.
= Y10 ®VAAO afordynong 2 (Nopiopota kot dexodikoi oapduoi) kor oto ®OAAO
a&lorloynong 4 (Metpd 1o Bapoc), OAeg ot opadeg dev eiyov peTa&d TOVG GTATIOTIKA
ONUOVTIKEG O10(POPES.
H otatiotikny aviiven 0rmg TapovuclicTNKE TUPOTIvVE, ETOANOEDEL HEPIKMG TV TPAOTY
gpevvnTIK vedbeon g epyoaciag. Daiverar, dnradn, OTL 1 YPNON EKTULOEVTIKOV
TUYVIOIOV ETLTUYYAVEL KOADTEPO LOONGLOKG OTOTEAEGLOTO O GYECN LE TN CLUUPATIKY
ddaokorio kot ta 101 o oyéon pe pio ovyypovn ddaktiky péBodo. To otoryeio avtd Ba
avalvBel TEPALTEP® GTNV EMOUEVT EVOTNTOL.
To epotnuatordylo mov 860nke otovg pobntég g Opddag2 petd 1o mEPAS TV
ddaoKoMmV, glye okomd Vo AVASEIEEL TIG TPOCOTIKEG TOVG OTOWELS Y10 TOL EKTOLOEVTIKG
oy vidio Tov Emauéav. AT TIG AmAVTNGELS TOV LAONTOV QAvKe 1 Woyvpd Betiky dmoym
TOVG YO TO. OV, €V TOVTOXPOVE OTOTLIAMVETOL 1) EVKOALOL YPMONG TOVG KOl 1|
amovcia SuokoMmv, emBefardvovtas £Tot TN deVTEPN peLVNTIKN VIdOET. ZToLKEin Yin
T1G epOOoELS mapovotdlovtat otov [Mivaxa 2.

Iivakag 2. Ot amovtoels Tov Hodntdv 610 EpOTUOTOAIYI0

Epdtnon M SD
Ta avtikeipeva Kot To TEPPAALOV TOV TOLYVIOUDV 4,50 0,86
H povowm 3,95 1,21
O yepiopodg tov iy 4,30 0,99
. H ovvepyacia pe tov cuppabnt 4,40 1,14
M6oo dpeoe O mAnpogopieg oTig TioTES 4,00 0,87
To monyvidia Tov Enongeg 4,73 0,63
O1 nioTteg pmbvovg 3,91 1,19
H v60gon mov &iye to kbe moyvidt 4,73 0,63
[1660 Gov Gpece Tov o€ avtd To padnpato Erales Kol EKOVEG 4,81 0,39
uéaon o tantdypova;
[Toca vopilelg 6Tt Epabeg amd o moyvido,; 4,27 0,77
Ta woyvidia 6ov Pavnkay SVGKOAN 6T XPTON TOLG; 2,09 1,38
[1660 dVvokolo ftav va HAbELg To KOLUTIA TOV XPELUGTNKES Y10 TOV 1,36 0,73
YEWPoUd TOL TOLYTN;
Oa NOeleg va KAVELG Kot GAA0 padn oo pe TETolo Tty vio, 4,95 0,21
[Motevelg 6t av ékaveg ta pabnpata and to PPAio avti tov 1,86 1,17
Ty VSV , Bo pdbaveg TeplocoTEP;
Ba TpoTEWVEG 08 AAAOVS PIAOVG GOV va TaEoLV KoL Vo Labouv pe 4,77 0,53

OVTA TO TOLY VIO,

Téhoc, avo@optkd pe TO XPOVO TOV YPEWOTNKE VO KOTACKELOGTOOV TO oLy vidla,
mapatnpeital 0Tl avTodg EPaIVE LEIOVIEVOG 000 O EKTOLSEVTIKOC TG TAENG amoKTOvoE
gumepia (Ilivaxkog 3). Ot dpeg OV AVOEEPOVTOL GTOV TIVAKO 0QOPOVV TO GLVOAKO
xpOvo amd ™V apyikn GVAANYN £w¢ T0 TEMKO mpoidv. A&ilel va avapepBei 0TL, OT®G

Cren | Edacation

87

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 12/01/2018 17:26:47 |



http://epublishing.ekt.gr

Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 13, Number 2, 2017 Section one. © Open Education

EMONUOVE O 1010C, APKETOC ¥pOVOS omaTnONKe yio T cOAANYN Tov Gevapiov Tov KABe
oy vidoy. Eniong avépepe onpavtikég duokoAieg oty LAOTOINGT TOV TOLXVIOLOV TOV
dev mpoépyovtav amd SVOKOAEG OTOV TPOYPOULOTIGHO, OAAG amd Tn OvoKoAio va
VAOTOMGEL AVTE TTOV OKEPTNKE AOY® TOV TEPLOPIGUEVOL OPLOLOD TV OVTIKEIUEV®V TOV
nepappaver to Kodu. T mopddetypa, dev mepihopPdvetor Luyapid, mapodtt frov
amoADTMG omopaitnTy Y TNV vAomoinon tg teAevtaiog evotntog. ‘Etol, émpene va
gmwvonoel dAlovg tpomovg va "Cuyilovtan" To ovTIKEIMEVA, KATL TOL ATOUTOVGE KoL
oKEéYN Kol Topovcioce Sdvokolieg otnv viomoinon. To edv emainbeveton M Tpity
gpeuVNTIKN LVILOBeom dev gival edkolo va amovtnOei kot o Bépa Oa avarvbel nepartépm
GTNV ENOUEVT] EVOTNTOL.

HMivaxog 3. Xpovog avantuéng Tmv oy vididv (0t TLES EIVOL GE MPES KOL TPOGEYYIGTIKA)

Evomra ApOpdc moTdOv Xpébvog
Ioyvid eEdoxnong 1 5
Evémra 1" 1 kevipikn, 3 eEdoknong, 3 avackonnong 80
Evomra 2" 1 kevtpkn, 1 e€doxnong, 2 avackdTnong 70
Evomra 3" 1 kevtpikn, 2 e&doxrnong, 2 avackOToNG 60
Evotnro 4" 1 kevipkn, 3 e€doknong, 3 avackonTnong 60

5. Xvitnon

H Paocwn epevvntikn vmedbeon Mrav 611 1 ¥pNoN EKTUOEVTIKMOV TOLVIOLOV OTN
SdaokoAio Tov podnpatikedv g A’ TdEng emeépel KOADTEPA LabNGLOKG ATOTEAECLATOL
o olOykplon pe TG cvpPatikés pebddovg ddackariac. To cuykekpyévo avtikeipevo
emAéynke AdOyo Ttov  SvokoMdv mov  &ovv ot padntég (KoAéla, 2006).
Xpnopomomfnkay NAEKTPOVIKA EKTOLOELTIKA Toyvidta Yol Oempeitot 0Tt HECH AVTOV
npodyeton M koatovonon pobnupatikdv evvoiov (Mayo, 2009). T va gheyyboov ta
pobnolokd  amoteAéopata,  XPNOLLOTOMONKAY  TPES  OLOPOPETIKEG  OLOUKTIKEG
TPOGEYYIGELS.

And v TpOTN aviyvoon ToV OESOUEVOV, QAIVETAL OTL VTAPYOLY SLOPOPOTOINCELS
ueto&d Tov pre- kar tov delayed post-test kot otig tpeig ouddeg (Mivakog 1). Tvvenmg, to
EPOTNLO. TTOV TPENEL Vo omovTnOel ivar av kdmolo opdda giye KAOADTEPO ATOTEAECUATA
o€ oyéon HE TG GAAEG. ATtO TV aviALon TV SES0UEVOV QAVIKE OTL GTO TEPLOGOTEPA.
@eOAa a&lodoynong (mephapPavopévovr ko tov delayed post-test), n opdda mov
APNOYLOTOINCE TO NAEKTPOVIKE TTatyVvidla To T YE KOADTEPO GE GYEON LE TNV OUAda oV
ddayOnke coppartikd (oe Tpelg and TIG TEVTE TEPMTAOCELS). ATO TV GAAN OU®G TAEVPA,
o€ Kopia mepintwon dev Eemépace v opado mov dddyOnke pe pio chyypovn S100KTIKY
nmpocéyylon. A&lonpdoekto ival emiong To yeyovog 0T, Ge Kapia mepinTwon, ot dvo
opadeg eréyyov (ovpPoatikn kot opadikn ddooKoAin) dev €0V GTATIOTIKA GTLLOVTIKES
Sdwpopés petald tovg. I'evikdtepa, to amoteléopata, e po TpadTn Bedpnomn, eivor
apKeTA dvoepunvevta. [ T0 Adyo avtd 1 Pactkn epguvntikn vdbeon yivetar dektn
pévo katd 1o okéAog ekeivo mov agopd T cvuPartikn Swackaiia, kATl 6TO 0OMOio
oLV yopovv Tponyodueveg épevveg (evdektikd, Brom, Preuss & Klement, 2011; Ke,
2008; Rosas et al., 2003; Shaffer, 2006; Ulicsak & Wright, 2010).

Qo16060, T0 TOpAUTAVE amotéespa Oo pmopovoe va Bempnbel ko and pio SoPopeTIKT
omTIKY Yovia. Oo pmopovoe dnAadn vo vrootnprydel g sivorl BeTikd otoryeio to 4t M
ddooKoAo pe Ta NAEKTPOVIKA Tanyvidto eixe v idwo emtuyio pe pio ddackario Tov
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ompiyxbnke og opadikn epyacio Kot yevikotepa o€ pic oOyypovn SO0KTIKY TPOCEYYIOT).
H eicaymyn tov nhekTpovik@v moyvididv ot ddackaiio, Tapdtt KATL TpOTOHYVOPO Y10
ToVg pabntéc, dev Tovg amocuvtdvice Kat dgv dlatdpale To KAipa g téEng. Avtibeta,
dnpovpynce éva guydpioto pabnoaxkd mepPdirov, péoo amd 10 omoio ot pabntég
Kotékmmoav akplodg 1o 1010 eminedo yvdoemv 6€ OYEON PE AVTOVG TOV EPYAOTIKOAV
OLLOSIKA.

[pénel va toviotel éva akopa onueio. Ot padntég katd T Paoelg g d1dackaAiog 6mov
alomomnkay To MAEKTPOVIKA Tauyvidla, €PYAoTNKOV HOVOL TOVG, YOPIG TNV
kaBodnynon tov ekmodevtikov. To yeyovog OTL TETLYAV IKAVOTONTIKG pHoBnCLoKd
amoteAéopata, oivetar vo emPefaidvel TG OmOYES GAA®Y EPELVNTMV, Ol OTOioL
Bzwpovv 0Tt o1 podntég pe vynAd Pobpd avTOVORiaG HTOPOVV VO TETOXOLV KOAEG
emdodoeig (Hong, McGee, & Howard, 2000; Mayer & Moreno, 2003; Nunes et al., 2009).
Epocov, oumg, or pabntég dovAeyay opadikd, emPefaidvovial TavtdXpova oL OTOYELS
aVT®OV OV VIOoTNPILOVV OTL KOG OTOTEAEGHOTO EMTVYYAVOVTOL UEC® TNG OUAOIKNG
gpyaoiag (Cummins, 2005; Tolmie et al., 2010). H empPePoivon tov kovomomtikoh
EMMESOV GLVEPYUSING EPYETAL OO TIC OMAVTNGES TOV LOONTMOV OTN GYETIKY €PAOTNON
oV gpotnuoToroyiov. H ocvvepyacia eivor katd tov Gee (2008) otoyeio to omoio
KoAMepyeiton péca and cvvaeeig podnotaxég dodkacies. H didackolia pe niektpovikd
EKTOOEVTIKG  TToyVIOld, QOIVETOL TG EUMAEKEL €VEPYA TOLG MaONTEG HEC® TOV
TEWPALOTIGHOD, TNG cvvepyaciog kot Tov avtaymviopov (Westera, Nadolski, Hummel &
Wopereis, 2008).

Ymv  emitevén TOV  pOONCWOKAOV  OTOTELECUATOV, @OIVETOL VO  GUVTEAEGE O
TOLYVIOOMS/SGKESOOTIKOG YOPAKTNPAG NG dwdaokaAiog, o omoiog mbovdg va Edmoe
neplocOTepo. Kivtpar yuoo padnon. Kartt tétowo Swkpivetor 610 £p@TNUATOAOYLO
EVIVIOOEMVY, OOV, OTIG CYETIKEG EPWTNOELS, Ot nantég e&éppacav dlaitepa OeTikéc
amoyels. To guydpioto KApo Tov dnuiovpyeitan Katd ) Sidpkelo TG EVacYOANGNG Le
niekTpovikd moryvidwa emonuaivetar and tovg Kebritchi et al. (2010), wov, pe tn oepd
Tov, odnyel o abEnon Tev Kvtpev Yo pddnon (Binsubaih, Maddock, & Rommano,
2006; Ke, 2008; Robertson & Miller, 2009; Prensky & Prensky, 2007; Rosas et al., 2003;
Shaffer, 2006).

Emumdéov, 610 £pOTNLOTOLOYIO EVIVADCE®MY, 1] TAELOYNPIO TOV LOONTOV AmdVINGE TWG
ToVg Gpecav ta dtdpopa ototyeior Tov mwoyvidloy (LOVGIKY, TIOTEG, OVIIKEILEVL KOt
oevapla) Kot 6t To Tpotipovy omd o Pifiio. H edkvotikdma TV ynolokmyv epyoieimv
pnébnong emonpaivetor ko o GAleg épevveg (evdeiktikd, Papastergiou, 2009) kot givon
plo woyupn évdelEn Yo T0 TOGO EVIPOGOEKTOC &fvarl VO EVAALUKTIKOG TPOTOG
dwaokaiiog amnd to moudid. Ewdwcdtepa yio to Kodu, ta ypogwd Tov Ko 0
KOPTOLVIGTIKOG YOPAKTNPOS TOL POIVETAL OTL TALY GTOLXEID TTOAD EAKVGTIKA Y10l TOL TTOLOLEL
pikpdTepNG Nhikiog, dmwg enonpaivovy ot Parsons kot Haden (2007).

Ot podntég dev aviyetdmoov mTPOPARUATE YPNONG TOV ToyViddV Kot HAAloTo
gEokeldbnkav pe tov Edeyyd Tovg TOAD Ypryopa, OT®S AAAmoTte dAmcay kot ot idtot. H
oxéon mov &yovv Ta WS pE TNV TEXVOAOYioL (aiveTol vo eivol pEYOAN Ko
npooappdlovtor gdkoda oe avty (Prensky, 2001b; Whitton, 2007). Mmopsi va
vrootnpydel 4tL N ypron VIToAoYIGT®V gival cvufatn pe TIg epmelpieg Kot Tig 6eE10TNTEG
tovg (Goodwin, 2012; Heinrich, 2012). Eivar Aowdv Aoyikd to 6TL dev mapatnpnonkay
mpofinuato.
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Téhoc, mpémer va. avapepbel 6tL 0 ¥pdvog mov amouthONKe Yy TV AvAnTLEN TOV
NAEKTPOVIKOV — Toyvidtdv  Mtav  apketd  peydrog. Ilapoétt 10 Aoyiopukd  mov
xpnoyomomOnke dev Bempeiton Wwitepo dVokoAo otV exkpddnon tov, epoOGOV
amevBivetal Kol o€ MO, EVIOVTOS 1 TMOPAYWOYY] OAOKANPOUEVOV EKTOULOEVTIKMV
oy VOOV, ard KATowV un-edikd, frav pio ypovofopog dwadikacic. Y7o oplopéveg
pdAiota cuvOnKeg, Yo TOPAdEYpO, Yio pobpato mov €Yovv TOAD GLYKEKPIUEVOLG
pabnotakovc otdyovg, pia tétolo Tpoomdbeio umopel va gival acOUPOPT € GYECT LE TO
teMko podnoaxd anotédeopa (Kluge & Riley, 2008). Avtd 1o otoyeio éxel cvvéneleg
YO UNYOVIKOVG KOl OYESAGTEG AOYIoUIKOD. AESOUEVOD OTL O EKTAUSELTIKOL gV givarl (Kot
dev mpémel vo, glval) €01KOl GTOVG VTOAOYIOTEG KOl OTOV  TPOYPOUUATIOND, Ol
KOTOOKEVOOTEG AOYIOUIKOD TPEMEL VO GYEOIAGOVY QIAIKG TPOG TO YPNOTI EPYOAEiQ
avantuéng epappoydv. ‘Evo akoun mo onpoaviikd kafnkov givol vo erovacyedidcovy
oAOKAN PN TN Sradtkocio SNUIOVPYING EPOPLOYDV Kol VO TNV KOTOOTHGOLVY O EVEAMKTN
KOl ELQLT], TPOKEWEVOL VO. LELOGOLY TO Xpdvo Ttapaymyng (Scacchi, 2012).

O peydAog ¥pOvoc KOTACKELNG TMV TALYVIOLDV, GE GUVOVUCHO LE TO OTOTEAEGILOTO. TOV
emurevynkav, avadeikvoel €va  okdua ototyeio. To moyyvidie mov avémtvée o
ekmondeutikog Ba pmopovoav vo yapakinplotovy "epactteyvikd". Kdmolog, aokmvtag
évtovn kpurikn og awtd, Ba pmopodoe va ta xapaktnpicet eAmn 1 6t dgv vAoToHoaV
o®OTA TOLG pafdnclokovg otdyovs. Qg éva Pabuod, katt tétoro oydel. MdAota, ot
eMelyelc avtég pmopel va emmpéacav apvntikd to podnotokd aroteréopota. Opmg, dev
VILAPYEL AVAAOYO EKTOLOEVTIKO VAIKO OV var €Yl TOTOTOMOEL Y10 TNV EKTOLOEVTIKY TOV
adlo Kot ywoo TV opTidTTe. TG KOTOUOKELNG TOV. AVOJEIKVOETOL £TGL 1 €VOED TTOL
VTOPYEL, GE EMIMEDO KEVIPIKOD EKTALOEVTIKOD GYESIUGLOV, OVOPOPLKE [LE TNV VTTOGTHPIEN
TOV EKTOSEVTIKOV IOV ETBVHOVV VO E160YGyOVV KavoTOUES OpAcels mov oyeTilovTan e
T1g TIIE oty xafnuepvi Toug ekmodentikn mpoktiky. Ilapd tig apétpnreg épevuveg mov
mapovoldlovv To OeTikd amoteAéopaTo OmO TN XPNON OLAPOP®Y EQPAPUOYDV TNG
[MIAnpogopikng oe JUPopa. YVOOTIKA aVTIKEILEVD, Ol EKTOUOELTIKOL gival ywpig
ovolaoTiky] vrootpén and tovg VEEKOVVOVG GE KEVIPIKO EMinedo. ZmopudIKEG
EPEVVNTIKEG TPOOTADEIEG 1| 1] KOAAY| 1G0T HELOVOUEVMV EKTOIOEVTIKADV, OEV TPOKELTAL
VO £(0VV KOVEVO OLGLOCTIKO OTOTEAEGHO GTO GUVOAO TNG EKMOIOELONG OmTOLToVVTOL
ONUOVTIKEG KOl CUGTNUOTIKEG OAAAYEG GTNV EKTOIOEVTIKY TOMTIKY Kol oyedtacpd. Eva
evBappuvTikd otoryeio mov mpémel vo. peivel amd TNV EPELVNTIKN] TPOoTAbE 7OV
TAPOVOIAcTNKE €lval OTL gpocov pia "epactteyvikn" mpoomdbeln glye apKeTd KOAN
amoteAéopata, pmopel vo Bewpnbel oyxedov dedopévo OTL pio. MO  GUGTHLOTIKY
npoondfeta Oa elye Katd TOAD KOAVTEPA.

6. Xvopmepdopata

To Poaockd gopnua g epyociog NTav OTL ot poBNTEG KoTavonoav TiG OO UOTIKES
évvoleg mov SddyOnkav og wavomomTikotepo Pabud oe cOykpion He T SLUPOTIKN
dwbaokorio. Koataypdenke emiong to avénpévo evdapépov Kot o evBOLOLAGHOS TOVE.
Amd v GAAN Opmg TAELpd, pio KOAG OpYOvVOUEVN Kol GTNPLYHEVY] GE GUYXPOVES
Sdaxtikég pebddovg ddackoia, EEPePE Ta 1010 LOONGLOKG OTOTEAEGLOTO.

IMopott To amoteAéopaTo KPIvovTol EVOLQEPOVTO, VIAPYOVY EPELVNTIKOL TEPLOPIGLLOL
7oV Tpénel vo, ANeOovy voym. To deiypia, ov Kot ETOPKES Y10 GTUTIOTIKY AVOAVGT, TOV
APKETO TEPLOPIGUEVO TOGO aplfuntikd 660 Kot yeoypagikd. Eival, Aowtdv, opketd
d0oKoAN 1 Yevikevon Tov arotedespudtov. H didackario meplopictnke o Alyeg oyeTikd
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évvoleg. H odwdaockaiia mepiocdtepov evvoldv Bo emétpene tnv  katavonon Tov
eEetaldpevovr mpoPAnpatog oe peyaAddtepo Pabog. H ypron mepiocdtepov  kon
SLPOPETIKMY  EPELVVNTIK®DV  gpyareimv, Om®MG Yy TOPASELY[O, GCUVEVTIEVEELS Ko
mopatnpnoelg, 0o emétpemav TOADTAELPN Kol AETTOUEPYT| KOTAYPOQT EPEVVNTIKOV
dedopévav. Télog, ommwg oe kGOe €pevva, ol podntéc, pmopel vo unv NTav amdlvta
EIMKPIVEIC OTIC OMOVTNGELS TOVG OXETIKG UE TI EVIVIIMGELS TOLG OO TN YPNON TOV
TAVISIDV, GUYYXEOVTAG TN OteEaymyn TG EPEVVAG LE KOO0 LopPT 0ELOAGYTONG.
MeAlovtikég €pgvveg Ba PmOpPOLGOV VO KOTOGKEDAGOLV KOl VO YPTCULOTOCOVY
NAEKTPOVIKG TTOY VIOl TOV VO, KAADTTOUV HEYAADTEPO TN TNG VANG TV HodNHoTIKOV
™mg A" 1 ko AoV tédéewv. Katt tétoto givar vAomomcipo, av oyl oe OAES, Giyovpa e
apketég ddaxtikég evotntes. 'Etol, Bo vmdpyel peyoAdtepo €0POG OMOTELEGLATMV.
Eniong, Oa pmopovoov va mepiinebovv peyokdtepo deiypata pobntodv Kot oo
Spopetikég meployés. Téhog, perlovrtikég epyacieg Ba pmopodoay va ¥p1GUYLOTOCoVY
KOl VoL GLYKPIVOLV Kt GALEG S10aKTIKES EBOSOLG.

SVUTEPOUCUATIKG, 1 AVAYKT Yo TPOCAPHOYN TNG S1dacKAANG TOV pHadnUATIKAOV 6T VEQ
dedopéva Kot 1) amayKioTpmaon g and cupUPatiKég SIOaKTIKEG Tpooeyyioels, elval oxedov
avtomddektn. H ypnon NAEKTpoVIKOV EKTAOEVTIKOV TALYVISIDV TPOCPEPEL Lia OpKETA
evolopépovca evOALaKTIKY 080, Tov a&ilel Tov komo va depevuvnOel mepiocotepo. TIpog
avty VvV Kotedbbvvomn, 1 EPELVNTIK OpAdL OYESALEL EKTEVEGSTEPO TPOYPALLLLOTOL
napeppdocwv, ta omoia Bo emTpéyouy TV amdKINOT LiOG O OAOKANP®UEVIS EIKOVAG
YOO TNV OOTEAECUATIKOTNTO TMOV TMAEKTPOVIKMOV ToyVIdudV o1 OdacKaMa Tov
OO UOTIKOV.
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Hapéppa

To maryviol g evotrtag "Nopiopata kKot dekadtkol apBpol.

To mayvidr a&lomotel v e&oikeimon TV mAdIOV pe T0 Yvootd mayviot "Movomoin".
Kartackevdotke n "Evpodmoln” kdvovtag tig amapaitnteg tpomomomoels (Ewova 2).
Ipw v évapén tov Tayvidiov gpeavifovtol o évo TAAIGIO 01 KOVOVEG TOV Kot yiveTan
N Aoy TOL TaiyTN (XOPUKTAPO TOL ToLYVISLOD).

Zuvolwoi névrou: 0

G T T -
- 24761

~ NN . Aerced: 50

Ewoéva 2. [Tavopapuikn dmoyn e yneokng KapTELAS TOL TatyviSon

Ot podntég mpoomabovv va ayopdcovy 0G0 1O SvvoTdv TEPLOCOTEPE OWKOTEDQ,
katafdrriovrag Kabs eopd to mocd mov amarteitar. H minpopn yivetar emiéyovtag pe
TOV J€IKTN TOL TOVTIKIOD TO KATAAANAO YopTOVOUioHaTo 1 KEPHOTO TTOV gppavifoviov
otV 006vn. Otav ohokAnpdvetor 1 TANPpoUY epeavifetor pivope ayopds g KApTog
KOl 0 PETPNTNG TOV ypnudtov pundeviletol avtopato ®ote va gival £TOWOG yio TV
endpevn ovvaAiayn (Ewova 3).
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MnpaBo!!!
Mipwae
H 086¢ ABnvag eival Sikr cou!

ra va ayopdoels tny 086 ABnVag
npENEL v TANPOOELG

v . 5

Ewoéva 3. ITAnpo@odpnon yio To avTitylo g KAPTog, EMTUYAG OAOKANP®OT GUVOALAYNS, YNOLOKO TOUTAO

TOL TOYVISIOV, OTOV PAIVOVTAL TA YOPTOVOUICHATO, TO KEPLATA, TO KATUBANOEY TOGO Kat Ot KepSIGHEVOL
TOVTOL

INo vo katopBdoel o maiytng va. ayopdoet ToAlo¢ TitAovg Wtoktnoiag, o wpémet va
UTOpEl Vo PETATPEYEL OKEPOLOVG OAAG Kot SEKOSIKOVG aplOpovg (TIHES 01IKOTEO®MV) GTa
avtioTol o ¥pNUATIKA Tood (vopicpata tov tapmaiod). ‘Etol, péoa amd v emaveilnpuuévn
ayopa owonédmV ot padnTéG e£0IKEIOVOVTOL LE KATACTAGELS OVTUALOY®DV KOl ETTAEOV
EUMESDOVOVY TN YPNON SEKOIIKDY apludv Yo T0 GUUPBOMGUS S0POP®Y YPNUOTIKOV
TOCAOV.

Q061660 VILAPYOLY KAl GAAOL GTOYOL TOV TTPETEL Va. EMTELYOODV, OTWS O GYECELS HeTAED
TV vopcpdtmv. IIpog avutd 10 okomd ypnoipomolovvtal ot "amoPAacels”, ol omoieg
divoov v avtiotoyn yvodon, oAG Kot Téooeplg oTabpoi, oL omoiot Yy va
"katakBoOv" mpénel 0 TaiyTNG VA EYEL KOTOVONGEL TO TEPLEYOUEVO TOV OTOPACEDV KOl
vo givar wovdg vo To aVOKOAECEL OTI UVIUN TOL KOl VO TO YPYCULOTOUCEL Yo VoL
anovtioet cwotd (Ewoveg 4 ko 5).

‘Adoya!!! O Ztabudg Aapiong eivat
51ko¢ oou!

[E) = 10 képpara Twv

Ewova 4. Apiotepd 1 anekdvion v oToabUdV 6To TOUTAO Kot EVOEIKTIKY EpATNOM.
AgELG pMvV O BVOITPOPOIITNONG TPOG TOV YPNOTN
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[ATODASH]

MABe 1o kat képdioe 10 ndvrouc!
® [Z€] = 10 képparta Twv
=100 képpata touIh]

Ewove 5. H aneicdvion Tov anopdoemv ndved 6To TOUTAO Kot EVOEIKTIKO uivopa ardeocns.

2116 emmAEOV WOTEG VIIAPYOVY EPMTIOELG GYETIKEG LE TN OYE0N LETOED VOUIGUAT®V, Yo
Topadetypa, ovykpilon keppuatev 1A. kat 1€ (Ewdva 6).

Ewoéva 6. [Tepintmon epdmong cOykpiong dvo Keppitmv.

Téhoc, oe pion GAAN katnyopio. SPAGTNPOTATOV O YPNOTNG TPEMEL VO LETATPETEL TO
XPNHOTIKO Tocd Tov Tov divetar, Yo mapdderypa, Eva xapTovOpIopa TV S€ Kot éva
KEPUA TOV 5 AenTADV, 61OV 606710 dekadikd apopd (Ewkdva 7).

Ewova 7. [lepintmon doknong cwotig emAoyng
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