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IHepiinyn

Y10 apBpo avtd TOPOLCIALETAL O OYESCUOG KOL Ol SLVATOTNTEG €VOG OAANAETIOPOCTIKOD ToYVIdo0 GE
VIOAOYIGT Yoo TN pabnon Pacikdv apydv tov Svadikod cvotiuatog omd patntég e IpwtoPadiuog
ekmaidevone. O oyedIAGHOG QVTOD TOV TOLYVISIOD GTNPIXONKE GTIG GUYYPOVES KOWVOVIKEG KOl ETOIKOOOMOTIKEG
fswpnoelg yio T yvoon kot T pabnon kabohg emiong kot ot oyxetikn PiPAoypoaeio Yo 10 GYESAGLO
EKTOLOEVTIKMOV TOYVISIOV. £TO TAICIO TOV TToyVidtov avTov, ot pobntég Kahobvtot va maifovv evavtiov Tov
VIOAOYIOTN €Va Tty Vidtl e KAPTEG Ol 0TTOiEG avaypa@ovV dvadikovg aptfovg. I'a va propécovy ot pabntég va
EUTAOKODV GTO TOUYVIOlL HE EMITUYIC, TOVG TOPEXETOL 1) EVKOLPIO, OPYKE, VO YPNCLLOTOUGOVV KAPTES LE
deK0dKOVG aptBLoVS Kot T GUVEYXELDL VO XPTCLLOTOM GOV TIG KAPTES e TOLS dLadkovg aptBpods. Me avtd
TOV TPOTO, Ol LaBNTEG EYOVV TNV gVKALPIC VO AVOCTOYAGTOVV TAV® GTHV TPATEPT YVMOGT TOVG Yo, TO SEKAIIKO
GUOTNLO DOTE VO SNULOVPYICOVY GLUVOECELS OYETIKES e T OOUN Kot Pacikég apyEg TOL SLAKOD GLGTAHLOTOG.
To cVompua mapéyet dureon avatpoPoddTNOoT GTIS EVEPYELEG TV LANTAOV Yo avToddpHOoT Kot SLPOPETIKA
€10m Pondetag yro v opoAn Tovg petdfaon amd o dekadKO GTO SLUSIKO GUGTHLLA.

A&Earg KAEWOWA: dvadiko obotnua, vroloyiotikd woaiyviola, Ilpwtofidbuio extaidsvon

Abstract

This paper describes the design and features of a computer interactive game for the learning of basic aspects of
the binary system by primary level education pupils. The design of this game was based on modern social and
constructivist theories of learning, at the same time acknowledging the research literature related to educational
computer games. In the context of this game, pupils are asked to play against the computer with cards featuring
binary numbers. To be successfully engaged with the game, pupils are provided with opportunities to review
their knowledge of the basic structure of the decimal system by using cards with decimal numbers and
subsequently to make connections between the knowledge related to this system and the structure and basic
aspects of the binary system. Pupils are provided with immediate feedback so that they may make self
corrections. Hints are also provided to assist pupils to make a smooth transition in understanding from the
decimal system to the binary system.
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1. Evocayoym

H onpaocio g eumiokng tov Hobntdv o evyEpIoTES KOl LE VONLLO Y10, UTOVG OPACTNPLOTNTES, £XEL
AVAYVOPIOTEL OO OPKETOVG EPEVLVNTEG, OC OMOPACICTIKNG oNUAciog Yoo T dackolMa OA®mV TV
YVOOTIK®V aVTIKEWEVOV KabdG emiong kot yio T ndbnon evvoldv mov apopovv atnv [IAnpopopikn
KO YEVIKOTEPO OTIG EMOTNLES TV VIoAOYloT®V (Jonassen, 1999; Bell, Witten & Fellows 2002). Ta
oy vidw Bempovvial ®¢ TO apyoOTEPO Kot dtaypovikd afldloyo Oynua ekmaidevong (Crawford,
1982). Ouwmg, ta mouyvidlo dgv amoTEAODY HEGO LOVOV Yo TV TPOKANGN TOL EVIPEPOVTOS TMV
pontov otn pabnon tovg oAAd ovolacTIKG PTopovV va. fondncovy oIV KATAKTNON CNUOVIIKOV
YVOOTIK®V, KOWOVIK®OV, ocuvalshnpotikdv kol teyvikev oe&otntov tov podntov  (Piaget,
1948/1962; Kamii & DeVries, 1980). Eidikdtepa, o EKTUIOEVTIKG TOLYVIOWO UE KAPTES OVOPEPETOL
ot maifovv  onpavtikd poAo otn pabnon Tev pednTov 6e S1aPopa YVOGCTIKG OVTIKEINEVO OTMC:
pofnuotwcd (Bright & Harvey, 1985; Ng et al., 2007), ynueio. (Pieroni, Vuano & Ciolino, 2000),
yAdooa (Odenweller, Hsu & DiCarlo, 1998). EmmAéov, n épevva ota maryvidla £0€1Ee, OTL o1 TaiyTeg
Uopoy vo, 0dMyNnHovv ce pio KOTAGTAGN ‘POong’ OOV £Y0VV EUTANKEL GTO TOLY VIOl 6€ TETO0 Pabud
®oT1e Timote A0 va punv Toug evotapépet (Csikszentmihalyi, 1990).



M celpd and gpguvntéc, £xovv emiong avagepbei, 6To OTL Ta TOYVIOW GE VITOAOYIGTY] ATOTEAOVY
éva onuovtikd TAaiclo yio tn pabnon tov pedntov (Papert, 1998). Avtd ta moryvidle puwopovv va
TOPEXOVV EVOVOLO GTOVG LAONTEG Yol TNV EIGAYMYT TOVG OE VEO OVTIKEILEVA, EVVOleg Kat deE10TNTES
T OTolaL UITopPoVV va, GLVEXILOVY Vo J1EPELVOVY KOl GE AALEG YPOVIKEG OTIYUEG UECM OLUPOPETIKMY
dpaotnprottev. KatdAinio oyedloopuéva EKmOOEVTIKG Totyvidle, G€ VTOAOYIOTH) UTOPOVV Vo
vrootnpi&ovv tn padnon tov padntov pe dideopovg TpdToVG OT®MG: oAANYY TNG MLoONCLOKNSG TOVG
CUUTEPLPOPAC KOl TOV TPOTOV OKEYNG Tovug, Pondela ot ydpaén Kol EmTLYIO TPOCHOTIKMV
GTPOTNYIK®V KOOMG EMIGNC KOl ovVATTUEN TNG IKOVOTNTAG TOVG VoL ouvepPYAlovTal OLOAG Kal PE VEOLG
tpomovg (Fromme, 2003). Méow g eUTAOKNG TOVG GE KATAAANAC EKTOIOEVTIKA Ty vidla o1 pobnTég
UTOPOVY VO ovVOTTTOEOVY TOIKIAEG OMNUOVTIKEG 0eE10TNTEG UAONONG OM®G: AOYIKT OKEWYT, IKOVOTNTO
emilvong TPOPANUATOC, GTPUTNYIKT GKEYT], GYESUOUOC, eMKOVOVia, deEIOTNTEC JATPAYIATEVGNG,
AMyM amoéeacng o€ opdda Kot xepiopog dedopévav (McFarlane et al., 2002b).

Xyxetikd pe ™ pabnon Pacikov evvorwv g IIAnpogopikng and v Ilpwtofadua ekmaidevon
vrooTnpieTal 6Tt 01 PaBNTEG OO TNV TPOGYOAIKT] EKTAIOEVOT] EIVOL GNUAVTIKO VO £X0VV UKL GYETIKY
EMOQN UE POCIKES £VVOLES TOV OVTIKEIUEVOD DGTE VO, UTOPECOVV LE eMITLYIO Vo evTaBoOV mg ToAiTES
oty Kowwvia tov 21 aidvo. Avtd kpivetar okomipo 010t n IIAnpogopikn €xel o TEPACTIO
enidpacn otov Tpomo (N OA@V TV avOpOT®V Kol To 7o Thovo givarl 6Tt Oa cuveyicel vo emdpd
kot oto péAAov. Qg ex TovTOL, 1M KoTOVOMom Poacwkedv apydv g IIAnpogopikng omd TNV
[Ipwtofdbua eknaidevon Bempeitar ovorootikn. o 10 Adyo avtd €xel mpotabel £vo avolvTiKO
TPOYPOULO TEGCUPMV EMMEI®V TO O0TOI0 aPopd. oTovg UadnTtég amd t0 Vmaywyeio £m¢ Kol TNV
terevtaia t@d&n tov Avkeiov (ACM, 2003). Toviletar, 6Tt 1 KkOTOVONGT POCIKOV EVVOLDV NG
[Mmpopopikng amd 1o Anuotikd cyoreio Ba Bécet Ta Bepélia yio TNV TANPESTEPT KATAVONON| TG GTO
eninedo g AgvtepoPaduiac ekmaidevonc. ‘Etotr Aowdv, oto 1° emimedo ToL TPOYPAUUOTOC TOVL
wpoavaeépOnke mpoteiveton 1 pabnon Pacikdv evvordv ¢ [IAnpoeopikng Kot TG aAyoptOutkng
okéyng kabmg Kot 1 andkIon PacIKOV YVOOTIK®V de€l0TNTOV. X& 0VTO TO TANIGIO 1) KOTHVON O
Bacikov apy®v Tov SLUSIKOD GLGTAUNTOS OTd TOVG HOONTEG amoKTA Mol 110iTeEPN ONpacio Kot
amoteLel Lo Pacn yio v eXiteLén TOV GTOY®V TOL TPOYPAULATOC TOV TPOUVAPEPONKE.

AopPdavovtog vmoyn OAd TO TOPOTAVE®, OYESICHUE £€VO VTOAOYIOTIKO Totyvidlt pHe KOPTES
TpoKkeEVOL va fondncovpe Toug nabntég g Ipotofdduiag exmaidosvong vo Katavoncovy Pactkeg
KOl GTOUYELMOELS OPYEG TOV SLOJIKOD GUOTNUATOG GE EVa EVYAPLOTO TTEPIPAAAOV. € 0VTO TO onpeio
a&ilel va avaeepOel, OTL TEPAUATIKEG EPEVVEG AVOPEPOVY OTL KATOAANAO GYESUGUEVO VITOAOYIOTIKA
oy viow e KAPTEG €xovv avapepBel ¢ amotelecUATIKG epyoreion Yoo T UAONON MG CEPAG
YVOOTIK®OV OVTIKEWWEVOVY 0Ttmg: Pucikr (Smith & Munro, 2009), Madnuatika (Caldwell, 1998) kot
IMNaooo (McGraw, Yoshimoto & Seneff, 2009). "o To oyedocpd owToD TOL TALYVIOOL TAPONKAY
VIOYN KOWMOVIKEG KOL ETOIKOOOGTIKEG Bempnoelc Yo T yvoon kat ) uddnon (Vygotsky, 1974;
Jonassen, 1999; Papert, 1980; DeVries, 2004). Zoupovo pe avtég tig Dempnoeig, n uddnon amoterel
L0 EVEPYNTIKY, VITOKEWEVIKY] KOl KOTOOKEVAGTIKY dpactnplotnta 1 omoia Aapupdver yopo oe
avBevticd mepiPdAlovto to. omoio. TPOKAAOVY TO €vOlPEPOV TOov pobnti. EmmAéov, o polog tmv
KOATAAANAQ OYEOIOCUEVOV YNEOK®OV HECOV Elval KaBopPIoTIKOG GTO GUVOAKO TAGICIO GTO 0moio
ocuvvteAeitar  pabnon. Ze avtd 10 TANIc0 Ta TOYVId o€ VITOAOYIGTH Tai{oVV EVOV TPOTOTOPLOKO
poro (Prensky, 2001). Boowéc epmtioelg mov Qo mpémel va amacyolodVv TOvg OYEONCTES
EKTAOEVTIKOV Toyvidldv Bewpovvtar (Prensky, 2001; oeh. 179): a) eivar 10 mouyvidl apketd
S100KESUGTIKO MOTE KATOL0G TTOV OEV EVOLAPEPETAL KOl TOGO Y10, TO YVAOOTIKO OVTIKEIUEVO VoL EmBvpel
va mailel ko tehkd vo pmopei va pobaivel omd avtd; B) pmopovdv ot dvBpwmol 6tov mailovy va
OKETTOVTOL TOV £0VTO TOVG MG TAiYTN KoL Ol WG LaBNTN; Y) UTOPEL VAL TPOGKOAAMVTAL O TTOiYTES LIE
Kkdmolov ebiocud oto vo mailovv avtd TO TaVidL, 6) UTOPOVV Ol SLAPoPEC OEIOTNTEG TOV TALYTAOV,
OYETIKO UE TO avTikeipevo pdnong, va Pertiobovv onupoviikd kol og ypryopo pvbud 6co mailovv
avtd TO A Vidy, €) umopel To oy vidl va evBappuvel Tig SLOdIKAGIEG OVOOTOXOCHOD TV HadnTodv
07O OVTIKEILEVO TNG LABNONG TOVG;

O ovvdvacudg TG EVEPYNTIKNG CUUUETOYNG TOL TOLYTN LUE TNV OAANAETIOPACTIKOTITO TOV TOLYVIOLOD
o€ éva TAic1o otkeio aAAL veE®TEPIOTIKO Yo TO HoBNTN 68 cLVOVAGHO pE EgKABapovg HobNoLoKoDs
otoyovg avayvopiletor emiong onuavikog (Kirriemuir, 2002). Zyetikd HEe TO EKTOOEVTIKO



TEPIEYOUEVO EVOG TTALYVIOIOV, OVOPEPETAL, OTL TPETEL VO, Elval £YKLPO, KOTAAANAO Yo TV NAKiK TV
pobntav kol koA evtaypévo oto moryviot (Fisch, 2005). AnAadn, o maiytng 0o mpénel va Oempel 6Tt
To TEPIEYOUEVO LAONGONG KOl 01 dPACTIPLOTNTEG TOV TPOAYHUTOTOEL TAILOVTOG OTOTEAOVV TPOYLOTIKA
otolyeio Tov mayvidlov (Fabricatore, 2000). EmimAéov, avayvopiletal 6Tt 1 dour Tov oy vidto avt
KaBavT KIvnTomolel TOVG TOiYTEG VO, EUTAAKODY GTO TToLYVIdl OMOKTMOVTAG E6mMTEPIKO KivnTpo (Van
Deventer & White 2002). Q¢ onuovIiKd YOpOKTNPIOTIKO TOV apOpoVV oTn oM €VOG ToLyvidlon
(Prensky, 2001) ta omoio pmopohv vo KIvnTomou|covy ToVG ToiyTeS avapEpovTal: o) evyopiotnon, B)
Toyvidy, y) Kovoveg, 0) otdyol, €) Oddpaoct, () amoteAéopOTO Kol avadpacm, M) Vvikn, kat 0)
avtoyoviouog/mpokinon/ avtiBeon. Ta yopakInPIoTIKE VT HTopovV va, evBapphVoLY TNV EUTAOKN
TOV TallyTN O1OTL LWITOPEL Vo TPOKAAEGOVV avTicTolyd: o) ¥apd B) évtovn Kot pe mdbog evaoyoinomn )
opybvmon 6) Kivnrtonoinon, €) evépyeta, {) uabnon, n) wovomwoinon tov eym, Kot 0) aymvia.

OvclooTikn onuocio exiong, amoktd 1 oxediaon g avadpacng mov Ba 600l otovg pabntég otnv
nepintwon AdBovg kot 6tav avtol ypeidlovrar fonbeio Tpog v katevBovvon g avTodopbmong
(Fisch, 2005). Emnpoceta, vrootnpiletar 6Tt 0 fabudc dvckoriog evac moryvidlov Tailel onuavTikd
poOAO; Yo va dlackeddlovv Ta modid tailovtag, To motyviol dev o mpémel va eivar 00TE TOAD EVKOAO
oAAd ovte kol moAv dvokolo (Papastergiou, 2009). Téhog, o poAog NG Swopecordfnong Tov
EKTOOEVLTIKOD TOPAUEVEL CNUOVTIKOS, S10TL [e TOIKIAOVG TPOTOVG Umopel va evBapphvel T pabnon
TV uontav; 6mwg to vo, mopéxel eENyNoelg, vo BETEL oNUOVTIKEG EPMOTNOCELS KOl VO TPOKOAEL
katdAnieg cu{nmoelg (Kirriemuir, 2002). Aapfdavovtag vaoyn o TAPUTAVE, KOTOCKEVAGTNKE TO
VIOAOYLIOTIKO TToyvidl mov mpoavapiépdnke Tov omoiov o1l Asttovpyieg meptypdpovtal d1e£odikd oTnv
EMOMEVT €VOTNTO KOl cu{ntovvrol mhovEG YPNOES TOV HE pobnTéc. Xe autd To onueio TPEMEL va
avaeepBel O6TL, o TP Ekdoom Tov Tayvids avaeépetol oto Sikiniotis, Kapros and Kordaki,
(2008). Téhoc, mapatifevtol GLUTEPAGLOTO KOl TPOTAGELS Y10 TOPOUTEPD EPELVA.

3. Ta opoKTNPIGTIKA TOV TPOTEVOREVOL TOLY VIGO0V

H Zerrovpyio «Aexodiko Zoornuor: O 6komdg avthg g Asttovpyiag gival vo mapgyel oTovg padntég
gVKaIPiEg AVACTOYOCUOD GTNV TPOTEPT] YVAOOT] TOVS Y0, TO JEKOOIKO GUGTNUO MOTE VO UTOPOVV VL
TPOYWPNGOLY OUOAG TTPOG TO SVASIKO GVOTNUM, KAVOVTOS aVOAOYIKEG GuVvdEaelg uetald Tov 000
GLOTNUATOV.

Decimal System Binany to Decimal with help
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Zyipa la: Evo wopaderypo ypnong e Zyipa 1B: Evo mopaderyua g lertovpyiog «Avadiko oe
Aertovpyiag «Aexadko Zootnuoy Aekadiko pe Pfornbsion

Otav 1o xovuni «Néa Kdpta» matn0el , to mpdypappo toyoio Stodéyet po véa Kapto eppavifoviog
éva dekadkd apBpd pe 1o moAv 5 ymeia. O pabntig mpénel vo yopicel Tov apldpd ce deKAdES
YMASES, YIMAOESG, EKATOVTADES, OEKADEG Kol LOVADES. TNV GuVEXELR HOALG 1 Agttovpyia « EAeyyoo»
natn0el To mpdypappa eAéyyel v axpifeia g amdvinong tov uadnty. To kovuni «Kabopiopogy
ade1alel Tov oYeTIKO Tivoka GGTE 0 pabnTig va umopel vo Eekivioel amd v apyn Ue €va GO0



wivaxa. ‘Evo této10 mopddetypa mapovotdletor 6to oyfuo la 0mov to mpoypoupa £xel toyoio
dnuovpynoet tov dekadikd aplfud 62181. O padntéc npénet: (o) va daomdcovy Tov aplipd Ommg
mopokato: 62181=60000 + 2000 + 100 + 80 + 1 (B) va. COUTANPDOGOLY TO, KEVEL LE TO. OTOTELECLLOTOL
kat (y) va Totoovy o kovumi « ‘EAeyyoo» mpokeipévon va eAéyEovv av 1 andvinon eival cootr. Ot
emhoyég «Eleyyoo» kot «KoabBopiopogy cvvodevovv kdbe Aettovpyio tov matyvidiov. Ouwmc, yio
AOyovg cuvtopiag -ota endpeva- dev Ba avapepBodpe Eava og aVTES TIg EMAOYES .

H Jerrovpyio «Avadixo oe Aekooixo ue fornbeiorn: O oKomdS avtig TG Asttovpyiag ivat va Bonbnoet
TOVG MOONTEG VO KOTOVONGOUY TTAOC VO, UETATPETOVY SVAdIKOVE o€ deKadkove aptOpodg pe v
Bonbela evoc mpotdmov Pondeiag. Avti N Aettovpyio Oempeital amapaitnTn TPOKEWEVOD Ol HoBNTEG
va gotkelmBodv e TN dopr| Tov dLOSIKOD GLOTNOTOG KOl VO KOTOVOTGOLV TNV OXE0T METAED TNG
0éomg kdBe ynoiov kot g a&iog Tov. Otav 1o kovumi «Néa kaptay mTatndel To TPOYpapUa TV
StoAéyer o véa Kapta eppavifovtag éva duadikd apBud pe péxpt mévte ynoio. O podne npénet va
petatpéyel owtd tov aplud otov avtictoryo dexodikd apBpo. o va Ponbnoel ce avty v
HETATPOTN TO GVOTNHA Tapovstdletl Eva mpoTumo Ponbelag (ue TV Hopen €vog oyediov) Kdtw amd
TIG KApTeC. AVTO TO GYEd0 amewovilel v a&ia kdbe ynoeiov Tov dvadikod aplBUoy GTO dEKASIKO
OLOTNUO KAVOVTOG £TCL TNV LETATPOTY EVKOAN LLE TO VO LETPOVVTAL 01 KOVKiIdEG 6T0 Kibe opBoydvio
oy€dro. o mapadetypLa, otV TEPITTOON EVOG TEVIOYNOLOV dVAdIKOV apBuov, n atia g 6€ong tov
TPAOTOL YNEiov omd aploTePd, ovamoplotd tov apud 16 010 dekadikd GOLGTNUN, TOV OEVTEPOL TOV
appo 8, Tov tpitov tov apud 4, Tov TETAPTOL TOV APBUd 2 Kot Tov TEUTTOL Tov opdud 1. Eav
TOAMUTTAOGLAGOVLE KAOE YyNnoio evog dvadikov aptBuod pe v a&la g 0éomng Tov Ko TpocBEcovpe
To EMUEPOVG OmoTEAEGUATO TOTE Do mTPOoKDWEL 0 avticTolog dekadikog apBudc. Xto oynua 1B,
TopovctaleTal £va Topaderyua aLTAS TNG Aettovpyiag: 1 Tuyoio Kapto eupavifel Tov dvadikd aptBud
11001. To oyédio kdtw omd Tig Kapteg Ponbd Tovg pabntéc vo Katavoncovy v aia Tav ynoiov
Tov kéBe apBpov. ‘Etot, yio tov dvadikd aptBpd 11001 o dekadikdg 1oodvvapog sivar o apBuog 16 +
8+1=25.

H Jeirovpyio « Avodiké oe Aekadiko ywpic fonbeiay: O okomdg avtic tng Aettovpylog eivon va
evBappvveL TOLG HLaONTEC Vo LABOLY TG VO LETOTPETOVY SVASIKOVG G OEKUOKOVS aplBovg ympic
Bonbewa. H Aettovpyio avtn givar akpipadg 1 idwe 01mg n mponyoduevn (Avadtkd oe Agkadikd yopig
Bonfeln) ekTOG OO TO YEYOVOG OTL TTPEMEL VO EKTELEGTEL YPig TNV XpNoT €vOG Tpotdmov Ponbetag.
Av1o givan ovvBwg To emduEvo Prpa, apov o HaBNTAG VIMGEL KATO ALTOTENOIONON Yo TO MG
AELTOVPYEL M| HETATPOTN GO OVAGIKO GE SEKOSIKO GUGTI LA,

H Jerovpyio «dexadiko oe Avadikoy: O oxomdg owTNG NG AETovpyiog eivar va vrootnpi&el Tovg
pofntég oto va HETOTPEYOLV SEKUSIKOVG Gg dLadIKOVS aplBpodg pe TNV YPNOoN €VOC TPOTLITOV
BonBeiac. Otav to kovuni «Néa Képtay motnbel, to mpodypappo daAdysl tuyaio pio véa KApTo
eppaviCovrag éva dekadikd aptBud amd to 1 €oc 10 63. Avto gival To deKadKd 1600VBVaUO EVHC
dvaducon apBpov pe péxpt 6 yneio. O podnmge mpémel va petotpéyel owtd tov aplud oe éva
16odvuvapo dvadikd apBpd. I'a vo Pondnbel o puabntg o€ vty TNV UETATPONH, TO GVUGTNLO
enoavifel éva mpotvmo Ponbelog KAt amd TG KAPTEG ONTMG ALTO TOL YPNolomombnke o
Aertovpyio «Avadikd oe Aekadikd pe Bonbeion (TpodTumo 6 KOPT®V aVTH TNV EOopa). Avtd Bonbdet
omv petotponmn ¢ €&ng: Apyilovtag amd opiotepd mpog Ta defud, ot pabntég ypewdletor va
dNuovpynoovy dvadikég povadeg ‘17 otig KatdAinieg 0ol Tov eoynelov aplBpov, £Tol MGTE O
OLVOMKOG dekadKOC aplBuog ( pe v PéTpnon Tov Kovkidmv) vo gival 10060VapIOG e 0VTOV TOL
onpovpyndnke amd To GHLGTNUA.

To moyvior ue wg xapteg. AvT0 To Toyvior eivor pio eVOAAOKTIKY €KO0CT TOL TOLVIO00
«Blackjack», &vo¢ moyvidlov KOPTOV TOL Ol TOUYTEG GLYKEVIPOVOLV KAPTEC Kol ypelaletol va
Kepdicovy TNV pava emtvyydvovtag apotopa 51 otig képteg mov Exovv Tpafnéetl. 1o mayvidt pag,
ol KApTeG moL Tpaflovviol gival 0TO SVAOIKO GUCTNUO KOl O OeKAOIKOG aplBog otdyog Yo va
kepodioelg ivor 51.

Hotovrag to kovuni «Néa Kdapta», o pabntig toyoio dtodéyel v TpdTN TOL KAPTA. L€ QLTO TO
onueio, TPEMEL VAL KAVEL TNV UETATPOTN Kol Vo yvopiler mowa givor 1 dekadikn avomapdotacn yio
ovtd Tov apBud. Iatwdvrog to kovumi «Néa Kdaptay ocvveydueva, o padntmg cvveyilel va tpoapdet
Kdptec. Metd amd ke wdpta, o padntig ypetdletol va Ppel 10 cOTO EVOLAUEGO GDPOIGHO GTO



dekadikd cOOTNO TPOKEWEVOL Vo, cuveyioel va Tpafdel kaptec. Eqv dev cuumAnpdcel 10 6moTo
G0poiopa To GOGTNUE JEV TOV EMITPEMEL VAL GUVEXIGEL TO TTayVidl HéxPL Vo PpeL TNV 6®GTH andvnon.
O maiktng pmopel vo otapatiost va tpafdel kapteg o€ omolodnmote ornueio Bewpel KATAAANAO
GOLPOVA UE TNV OTPATNYIKN Tov okoAovOel. [Tapdia avtd, av dev EKTIUNGEL GOGTA TV KOTAGTAON
kot TpaPnéel miveo amd 51 ydver apéowg to moyvidlt. Otav o ypnomng £xel TeEAeidoel va Tpafdet
KépTec umopel va matnoel To Kovuni «Mdavoy. [TAéov glvan oelpd g «pdvag» va apyilel va tpafdet
KapTEG OLTONATO Ko Vo Tpoomafel va Kepdioel Tov maiktr. To moayvidt &xel Eva viknt Kot propel va.
moytel 606G Popéc o maiytng to embvuel. [Hotdvrag to xovumi «Kabapiopdey o padntig adsidlel To
Tpaméll Kot eivar £TOHOG Yo €va vEO YOpO.

Game with cards Game with cards
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Zynua 2a: “Evo otiyuiotomo tov moryviolob ye 2ynua 2f: Evo otiyuotomo tov moryvidiod omov i
KApTES d0AdIKDY 0p1OUdY «Mdvoy kdnke kot o podnTig képoioe

Ot ekmadevTikKol Pmopolv v KOAECOUV TOVG HOONTEG OMECHOC UETA TNV EUTAOKN TOLG UE TN
Aertovpyia ‘dexadicd Lootnue’ vo YpPNGILOTOMGOLY 0VTO TO TaLyVidl He dVO TPOTOLG: o) va Tai&ovy
katevbeioy avTd TO TOVISL KOl VO YPTCUYLOTOGOLV TIS AEITOLPYIEG TOL TPOUVAPEPONKAY GTIG
evotnreg 3.2, 3.3 kot 3.4. og ‘Bonfetec’ yia v KATOVONGOT TOV KOPT®OV Kot ) Vo KAAEGOVY TOVG
panTéc va Eekviioovy TpMTO Vo TEWPOUATICOVTOL HE TIC AEITOVPYIEG OUTEC KOL OTN GLVEXELN, TO
Toyvidt autd va ypnowwomombel yioo v a&loAdynon g YvOONG WOV OMEKTNGAV LE TOV
TEPOUATIOUO TOVG LLE AVTEG TIG AELITOVPYIEG TOL TPOAVUPEPOT KA.

4. Enihoyog ka1 oyédra yro mopanépa £peuva

Ye ot TV €PYNCio TOPOVCIACTNKE £Va SOOPUCTIKO VITOAOYIOTIKO TouyVvidl PE KAPTEG Yo TNV
péonon tov dvadikdv aplfudv amd pabntég g mpotoPabuog ekmaidosvong. H Pacikn 8éa tov
oy vidov givar 6T ot pabntéc pobaivouy guydpilota moilovtag EvavTiov TOV VTOAOYLIOTH e KAPTEG
7OV TToPOoVGLAlovy dLadIKoVG aptBovS. Ot LadNTEC TPETEL VO LETATPEYOVY TOVE SLUSTKOVG aPO0HS
OV AMEKOVILOVTOL OTIC KAPTES KOl €MiOTG VA TPOcHETOLY aVTOVG ToLG aplBuovg pali Eavd kot Eavd.
To ocvotpa mapéyer Pondeleg mov vmootnpifovv TOVE HOONTEG Yio TNV €0KOAN LETATPOT T®V
dvadik®v apumv mov ameikovifovral 6T KAPTEC o€ KATAAANLoLE dekadikovg aplfuovg. Emumiéov,
TO GUGTNUO TPOCPEPEL AUEST AVOTPOPOOOTNGT £TGL MGTE Ol LABNTEG Vo ELEYYOLV v Ol TPOCTADELES
TOVG VO, LETATPEYOLV Kal v TPpocBEésovv dvadikods apBpods eivar opbéc. Emmpdcbeta, 1o svotnua
givorl Sounpévo £Tol MOTE VO TOPEYEL TOVE LOONTES TNV SLVATOTNTO VO OVOGTOYAGTOOV TNV TPATEPH
TOVG YVOGT Y10 TO dEKOIIKO GUGTIO TPOKEUEVOD VO KOTAVOTIGOLV TNV dladtKacio TG LETATPOTNG
010 O6vaokd. To chomue glvar emiong SOUNUEVO YO VO ETITPENEL GTOVG UAONTEG VO LETATPETOVV
ToLG deKadIKOVE aplBovg oe dvadkove Kat avtiotpoea. Ot padntéc mailovtag, otoyebovy va Kévovy
OMOTEG UETATPOTEG KAl TPOGHECELS TV SVAdIK®DY aplOU®Y Tov ameikovilovTol 6TIG KAPTES Yo Va.
KePOIoOVY TOV VTTOAOYIOTH SLOOKESALOVTOC KOl IKAVOTOIMVTOG TNV avVAYKN TOVG Yo, vo. kepdilovv. Ze
éva TETO10 EKTAOEVTIKO TaLyvidl ot pobntég pmopodv vo Pidoovv v guyopiotnon HECHO NG
EUTAOKNC TOVG G EVaL TALYViOL, OOV LE OYOVio TPETEL VO TEPIUEVOLV VO SOLV TO SVASIKO aplOUd NG
Kkd0e kaptag mov Tpafodv Kal va Tov TPocHEGOVY 6TO GUVOMKO GOPOIGHA TV KAPTOV TOL KPATOVV,
TPOKELEVOL VO ATOPAGIGOVV 0V Bol TPETEL VO, PLOKAPOLY KoL VO GUVEXIGOLV, Y10 VO, KATOPEPOLV VL
KkePdicovY TO TOVidL evavtiov Tov vIoloyloTh. Avauéveral oti ot padntéc Bo mpoonabdincovy va



moiEouy TO TPOTEWOUEVO TOLYVIOL OpKETEG Popég uéxpt va kepdicovv. Oumg, €pgvveg mov Oa
SOKIUACOVV TO TPOTEIVOLEVO TTALYVIOL LE TPUYUATIKOVG HOONTES, Eival avayKaieg, yio T dlepedvnon
g eMIOPOCNG TOL GTNV KIVNTOToiNnomn oAAG Kot ot udbnon tovg.

Evyapiotieg

Evyopiotieg oto cuvadehod pog k. [avvn Tayovddko, yio t Pondgia Tov GTIC TPOYPOLUATIOTIKES
LLOG TPOCTAOEIEG Y10 TNV VAOTOINGT TOL TOLYVISI00 TOL TAPOVCLALETAL GE (VTN TNV EPYACIA

Biproypagio

ACM (2003). A Model Curriculum for K-12 Computer Science: Final Report of the ACM K-12 Task Force
Curriculum Committee.

Bell, T., Witten, I. & Fellows, M. (2002). Computer Science Unplugged. Available online at
http://www.unplugged. canterbury.az.nz

Bright, G. W. & Harvey, J. G. (1985). Using games to maintain multiplication basic facts. Journal for Research
in Mathematics Education, 11, 379-385.

Caldwell, M. L. (1998). Parents, board games, and mathematical learning. Teaching Children Mathematics,
4(6), 365-367.

Crawford, C. (1982). The Art of Computer Game Design. Available online at www.vancouver.wsu.edu/
fac/peabody/game-book/Coverpage.html

Csikszentmihalyi, M. (1990). Flow: The Psychology of Optimal Experience, Harper & Row, New York.

DeVries, R. (2004). What Is Constructivist about Constructivist Education? The Constructivist, 15(1).

Fisch, M. S. (2005). Making educational computer games "educational". Proceeding of the 2005 conference on
Interaction design and children, Boulder, Colorado, pp. 56 — 61.

Fabricatore, C. (2000). Learning and videogames: an unexploited synergy. Available online at
http://www.learndev.org/dl/ Fabricatore AECT2000.PDF, accessed 10 February, 2008.

Fromme, J. (2003). Computer games as a part of children’s culture. Game Studies, 3, 1. Available online at
http://gamestudies.org/0301/fromme/

Jonassen, D. H. (1999). Designing constructivist learning environments. Instructional design theories and
models, 2, 215-239.

Kamii, C. & DeVries, R. (1980). Group games in early education: Implications of Piaget’s theory. Washington,
DC: National Association for the Education of Young Children.

Kirriemuir, J. (2002). The relevance of video games and gaming consoles to the higher and further education
learning experience. Techwatch Report TSW 02.01. Available online at www.jisc.ac.uk/index.cfm?name=
techwatch_report 0201, accessed 10 February, 2008.

McFarlane, A., Sparrowhawk, A. & Heald, Y. (2002b). Report on the Educational Use of Games, TEEM
(Teachers Evaluating Educational Multimedia). Available online at http://www.teem.org.uk/

McGraw, 1., Yoshimoto, B. & Seneff, S. (2009). Speech-enabled card games for incidental vocabulary
acquisition in a foreign language. Speech Communication, 51, 1006—-1023.

Ng, N., Bin, L., Pat, CM. & Teo, S. (2007). Great Achievement Towards Mathematics Excellence (GAME):
The Use of Card Games to Teach Additional Mathematics. Proceedings of the Redesigning Pedagogy:
Culture, Knowledge and Understanding Conference, Singapore, May 2007.

Odenweller, C.M, Hsu, C.T. & DiCarlo, S.E. (1998). Educational Card Games for Understanding
Gastrointestinal Physiology. Advances in Physiology Education, 275, pp. 78-84.

Papastergiou, M. (2009). Digital game-based learning in high-school computer science education: Impact on
educational effectiveness and student motivation. Computers and Education, 52(1), 1-12.

Papert, S. (1980). Mindstorms: Children, Computers, and Powerful Ideas. New Y ork: Basic Books.

Papert, S. (1998). Does easy do it?: Children, games, and learning, Game Developer, 88. Available online at
http://www.papert.org/articles/Doeseasydoit.html, accessed 10 February, 2008.

Piaget, J. (1948/1962). Play, dreams, and imitation in childhood. New York: Norton.

Pieroni, O.I., Vuano, B.M. & Ciolino, A.E. (2000). Classroom Innovation: Games to Make Chemistry More
Interesting and Fun. Chemistry Educator, 5(4).

Prensky, M. (2001). Digital game-based learning. Mc Graw-Hill, New York.

Sikiniotis, S., Kapros, H. & Kordaki, M. (2008). A Computer Game for the Learning of Binary System by
Beginners. Proceedings of IADIS International Conference “e-Learning 2008, Amsterdam, The
Netherlands, 22 - 25 July 2008, Vol. 1, pp. 29-36.

Smith, D.R. & Munro, E. (2009). Educational card games. Physics Education, 44(5), 479-483.

Vygotsky, L. (1974). Mind in society. Cambridge, MA: Harvard University Press.



