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Iepidnyn
O Khaowds kOPog tov Rubik givan éva tpiodidototo malA pe pabnpotikny doun

mov M emthvon Tov amotel TV gpapuoyn &vog oiyopiBuov. Opwopéva dropa
eppaviCovior 101Tépmg wavd omv  emilvcr] Tov Aol dpovv pebodikd Kot
AmOPEVYOLV TIC TUYAIES Kot ¥POVOROPEC KIVIGELS TTOL 0O1YOLV OTIG 4,3X10" mhaveg
KOTOOTACELS TOV KOPov.

[Tpokatapktikn épevvo deENyxOn oe aoTiK) TEPLOYN HE OKOTO Vo, e£ETAGTOVV OL
GLYKEKPLUEVES YVOOTIKEG O10OIKOGIEG TOV EVEPYOTOLOVVTIOL KOTG TNV ETIALGY TOV
KOPov. v épevva cvppeteiyav 11 de&oxepa mandd péong nikiog 10.01 ypdvev,
T omoia dokipdoTnKav otnVv eniivcn Tov KOPov 3X3 aEov TPOTA EKTOOEVTNKAV GE
avtv. Emiong tovg yopnynbnkav Aokwacies A&ohdynong evikng Nonpoovvng,
Ewdwkadv Madnclakdv Avokoldv kot AcOnnplokadv AeSlotitwv.

Ta epevvNTIKA EPOTAUATO OLPOPOVSAV TN GYECN TNG TOYLTNTOAS EMIALONG TOL
KOPov pe 1) ) vonuooovvy, i) Tig YAwookég de&lotnteg, i) T Aentn) KivnTikdtTTo
Kot V) 10 ypdvo ekmaidevong oty exilvon Tov KOBov.

Ta gvprjpata g peAETNG €0e1&av OTL 1) TOLTNTO EMIAVLOTG TOL KOPOL GyeTilETON
feTicd pe ) Un AEKTIKN VOMUOOULVT KOt TN AEMTY] KWNTIKOTNTO, VO 1 UEIOUEVN
tayvTNTa emilvong oyetileton pe T1g YAmoowés dvokories. Emmpocheta svpébn ot n
duwpkelr  ekmaidevong omv emilvon tov kVPov de oyetileTor pe T vonupoouvvn
®oTOG0 oYeTilETOl OPYNTIKA, GE OTOTIOTIKA ONUOVTIKO Pobud, pe TG KvnTikég
oe&1ot e,

SOUTEPOAGUATIKA, 1) TIAOTIKN EUTEIPIKT EPEVVA OVEDEIEE OTL 1] EIAVOT TOL
KOPOVL TOKIAEL AVALESH GE ATOUO LE OLOPOPETIKT YVAOOTIKY SLVAUIKY] Y®PIg ®GTOCO
va umopel va mpocdlopiotel £ykvpa n outoroyio. To Oépa yperdleton mepartépm
Otepehivnon pe HeYOADTEPO JelyHa Kot TOV EAEYYO EKEIVOV TV eEWYEVOV LETAPANTOV
ov emmpedlovv ta dtopa T6G0 KATd TV EKUAONCT 000 KOTd TNV €mMilvom TOL pE
andtePo okomd TV aglomoinon Tov kuBov Rubik oty extadevtivyg dadikacia.

AgEarc-Kheona: Kopog Rubik, adyopibpog, vonpoovvn, yAmookég de&1otnteg,
AETTA KIVNTIKOTNTO
Abstract
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The original Rubik’s Cube is a 3-D puzzle with mathematical structure which
demands an algorithm procedure for its solution. Certain people appear to be highly
capable in solving it since they act methodically and avoid accidental or time
consuming hand movements which lead to 4,3X10™ possible ways of solving the
cube.

A preliminary study conducted in an urban area in order to analyze specific
cognitive processes which are activated during the solution of Rubik’sCube. The
subjects of the research were 11 right-handed children with an average age of 10,01,
who were tested on solving the cube 3x3 after having been trained on how to do it.
They were also given tests measuring the general intelligence, special learning
difficulties and sensory-motor skills.

The research questions examined the correlation between the speed of cube’s
solving and i) intelligence, ii) verbal skills, iii) fine motor skills and iv) the time of
training.

The findings of research showed that the speed required to solve the cube
correlates positively with the non- verbal intelligence and fine motor skills,while it
correlates negatively with the language impairment. In addition it was found that
theextend of training does not correlate with intelligence whereas there is a negative
correlation with fine motor skills to a statistically significant degree.

In conclusion, the pilot experiential investigation showed that the way of
solving the cube varies among people who have different cognitive dynamic while the
etiology wasn’t determinable. This issue needs further investigation with a larger
sample and the control of these exogenous variables which influence the people
during the training as well as during the solving process. The ultimate goal is the
utilization of Rubik’s cube in the learning process.

Keywords: Rubik’s Cube, algorithm, intelligence, linguistic skills, fine motor
skills

Ewayoyn

H mapodca mpokatapktiky £pevvo ekmoviOnKe 610 TANIGIO TOV TPOYPAUUOTOS
Emowog E&ewikevong omv  Ewwn)  Ayoyn tov  EBvikovKamodiotpiokov
[Tovemomuiov Abnvov ved v emifreyn tov KOOMYNTR  WYLYOQLGLOAOYIOG
[Momaddtov TMévvn kor v vrootpién g Ap Kovépn Kvprakng. To 0épa g
épevvag eivar M emilvon tov kOPBov tov Povumik «Rubik’sCube» and pabntég
Anpotikov.

1. TENIKH AIATYIIQXH TOY EPEYNHTIKOY
ITPOBAHMATOX

H wéa g mopovcag pelétng mponAbe amd tnv avdykn evioyvong g
CLYKEVIPMOONG TOV TOWWDV OTn OdpKEW NG EKMOWELTIKNG Oladikaciog. H
evooudTmon &vog maryvidov-talh oe avt Beopnbnke 01t icwg Ponbovcoe oty
eMitevén ™G GLYKEVIPWONG TOVS 6€ dvoKoAa padnpato, 6mwe oo Mabnpoatikd Kot
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[\wooa. O Rubik’s Cube Bpioketon avapeoa ota mo Onpo@id malA kot Eva TETo10
oy violr iowg umopel va e€rtdpet Toug pabntég, aAld tavtdypova va tovg fondnocet
VO KOTOVONOOLV TN ONUOVTIKOTNTA TV aAyopifumv 0w yio Tapadetypo Tov
otadiov oty emilvon evog mpoPAnuatos. Kdavovtag pio pikpn mopéupoocn oe
KAmolovg pobntég mapatnpndnke mog o kOPog dwbéter pia dvvapkny mov GvTeg
ocvvapralel tovg pantéc. Ilico amd v emiAvon Tov OpmG, evtomioTnke OTL
EVOEXETOL VO OToUTOOVTOL OELOTNTES Y10 TNV VAOTOINGT TNG. LVVETMG, 1| TOPOVGO
épevva, gotiace, péow TG TpoPAnuatikig tov puzzle, otov gvtomiopd ekeivov Tmv
de€lotTmVv mov amartovval yio. TV enidven tov Rubik’s Cube kot kabiotd opiopéva
dropotkavd vo Tov ETAD0VY 6€ KAAGLOTO OEVTEPOLETTOV.

2. ANAXKOITHXH THX BIBAIOT'PA®IAX

Kotd ™ PBifrioypagikn avackOTnon Tto OeOOHEVO OV  GLYKEVIPOOTM KOV
aPopovGaV KLUPimg TOV dNULOVPYO Tov TalA, TNV aitio Snuovpyiag Tov, TV eniAvon
Tov KOPov, TO oTAdW EMIALONG,PEKOP EMIALONG, EQUPUOYEG YOO TNV TEXVNTY
vonuocuvn, Ta YnoloKd GLGTNHOTOL Kol mv avTOVOUN
oonynon.Evtonictroavkevaot BiAoypapio mov kaAdmtovy to 0épa e mapodcog
épeuvag Kot ovtd Vv Kabiotd npomtotunn. H pedém eotidotke oy eEétaon tov
YVOOTIKOV S1a01KOCIOV TOL EVEPYOTOLoVVTOL Katd tnv eniAvon tovRubik’sCube. T
vo. AbBel oRubik’sCubegaivetar 61t amartovvior Se€10TNTEC OMTIKEG, YOPIKEG,
avayvoplong, opydvmongs, enetepyoasiog Kot avakAnong tinpogopidv. H vonpocsivn
Tapd To OTL eivor ave&ApTNTN Ao TN HOONUOTIKY KOvOTNTO, EPEVVEG OELXVOLY OTL 1|
TPMOT, Ol TPOPOPIKES OEEIOTNTES KO Ol OTTIKO-YWPIKES de&10tnTeg oyetilovtan pe
pobnpatikn enidoon (Fleischner, 1994).Ta moudid pe mpofAnpata oty ovTiinymn tov
ADOPOV, SVGKOAEVLOVTUL GTO VO AVTIANEOOVV TIG OMTIKEG OLOPOPES, VAL AVayVOPIGOLV
Kol vo. pUNVEDGOLV TO OVTIKEILEVO TOV YDPOV, VO TO OKOAOVONGOLV ONTIKA, VvV
owakpivovv 10 8eEl amd to apiotepd (IavieAiddov&Mmotcag, 2007). EmmAéov, ta
oLl aVTE GLGKOAEVOVTOL GTNV 0KOAOLOia cOVOET®Y 0ONYIDV, GTNV aVTIANYN Kot
dtakpion ovvbetov popeav kot oynudtev (ITolvypoévn, 2006). Ov AllowayT.P.,
AllowayR.G., 2010, Allowayetal 2009 Bprikav 61t 1 epyalouevn pvniun dev ival
amhd pio Evoeldn yia to dgiktn gveuiog, oAAG Eva d1PopeTIKd LETPO TPOPAEYNS Yo
T podnotokd anotedéopata.O Rubik’sCubeamattel avtopotomoinon, pa de&dotnta
OV OTOKTATAL LETA Amd ££ACKNGN KOl XpOVO avdAoyd Le TO €Minedo OLGKOAING TNG
EVEPYELOG KOl TNV 10101TEPOTNTO TOV KABE atdpov. Yrdpyovv evoeifelg 6Tl To moudid
pe pobnotokéc SVoKOAMEG OLGKOAELOVTAL KATA TNV EKTEAECT] LOG EVEPYELNS COGTA
KOl [E ELYEPELD YOPIG TNV ATOAVTY] GUUUETOYN TNG TPOGOYNG, TNG OKEYNS KOl TNG
ouykévipoone. Toco ot ekmadevtikol 060 Kot ot gpeuvntég vootnpilovy OTL TO
o VioloL UITopovV VoL AEITOVPYNOOLY MG EKTTALOELTIKE epyaieia yloti Tapsyovy Eva
HEYAAO €VPOG EVVOLOV HECH TNG  EMOVOAAUPAVOLEVNG  OVOTTOPOY®YNS  TNG
TAOCIOUEVNG EKTAOEVTIKNG TANPpOoPopiag, TG ekmaidevong o deE10TNnTEG EMIAVLONG
npoPinuatwv[Gee,(2003),Rieber, (2005), Gros, (2007)].ITapora avtd, ot padnciokég
dvokorieg (YA®OowES) mov €xovv TOAAG modld OAANAETOPOVYV LE TV KAVOTNTA
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TOVg va emAbovv mpoPfinuate mov meptlapfdavovy ekpmvnon (Miller&Mercer,
1997).

3. XKOIIOX THX EPEYNAX - EPEYNHTIKA EPQTHMATA
3.1 Xkomég — Avaykarotnto Epgvvag

XKomdg G €pevuvag €ivol 0 TPOGIOPIGUOS TOV YVOOTIKOV OlUdIKAGIDV TOL
EVEPYOTOLOVVTOL KOTA TNV ETIAVOT TOV KOPOV MOTE VO TPOGEYYIGTEL 1] AUTIOAOYIO TTOV
OpPIGUEVA ATopO EPEOVICOVTOL IOOITEPMG IKOVA GTNV EMIALGT TOV KOPOV.

3.2 EpgovnTika epotipato

[ tovg okomovg avtovg Kot pe Pdon ta evpriuato g PAoypoaekig
AVOOKOTNOMNG, TO EPELVNTIKA EPOTHILOATO OLPOPOVV GTN GYECT TNG TOYLTNTOS ETIAVONG
oV KOPOoVL pe:

I. TN un AeKTIKR vonpoohvy
I, T1c Yhwoowkég deE10t e
iii. ™ Aent) KvnTIKOTNTOL
IV. t0 xpdvo ekmaidevong otny enilvon Tov KOBov
4. MEGOAOAOITA
4.0 Xvvontikn Ileprypaon g Epevvnrikiig Avodikaciog

Me oKomd TV avOKAALYT OTOVTIGEDV GTO EPEVVNTIKA EPOTILLOTO, TPOPNKAUE GE
TPOKATOPKTIKY (TAOTIKY) €pevuva oe po. aoTikn mepoyn. H €épevva dtevepyndnke
otov Nopd Attikrg v mepiodo AekéuPprog 2016—Mdawog 2017. To detypo ¢
épevvag amotéhecav 11 delloyepa modd mov @ortovcsov Ge OMUOTIKE GYOAEia.
[Tpokeévov va ohokAnpwBel n dadikacia exidvong tovkHPov Kot va avakaAvedodv
ot 0gfl0TNTEG TOL  AMOITOLVTOL YO OVTY, TPOyHaToTomOnKav 8 TOovVAdyIGTOV
GLVOVTNGELS e KABE Tandl 6To YMPO TOVS. ApyKd, avTANONKaY TANPOPOPIES Y10 TOVG
Babuovg tev modiwv oto podnuote tov Mabnpoatikov ko g Adocag. Eneita
&ywve evnuUEPOOT TTOOLOV Kot YOVEWV oYeTikd pe tov Rubik’s Cube kot tn dadikacia
mov Ba akoAovOnbel Yo v emidvon tov. Emonuavinkav ot okomoi tng £pevvag Kot
1 01GEAMOT TNG AVOVLUTOG TOV GUUUETEYOVTOV. Ta Tondd cvppeteiyov eBehovtikd
otV €peuva Kol OgV LANPYE KATOO OVTAAAOYUO YO0 TNV GLUUETOYYN] TOLG. XTN
GUVEYELN Ol YOVELG TV TOdIDV EVEKPIVAY 1) YL TI CLUUETOYT TOV TOOUDY TOLG GTNV
apovoo PEAETN. Ot ENOUEVEG GLUVOVTNGELS APOPOVGOVINY EKTAIOELON TOV TOIUDV
frua-prpe oy eniAvon tov KOPoL, N oroic AVoM dVOTAV 6T TOLY Kot YOPIoTNKE
oe 7 empépovg otddlo. Xe KABe ocvvavinom YwoTav KATOUETPNON TOL YPOHVOL
emitevéng N emonuoivoviav n un emitevén, kabmg Kot tao Addn M To UmdON. TOL
cuvavtovoay to Tadtd. O ypdvog mov aplepmbnke yoo v kédbe cuvavinon/mondi
Kopovotay omd o] dpa EMG KoL 2 MPES,AVAA0YQ TNV TEPITTOOT. AVTO ATOOEIKVVEL
KOl TIG OLOKOMEG TOv gppavioTnkoy Kotd T Jwdikacio, wapd To YeEYOvog OTL
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EMOEIKVOOVTOV 1 AVoN. MeTd ™V OAOKANP®ON TNG GLAAOYNG T®V JEGOUEVOV
aKoAoVONONKE 1 KOTOXDPNOT KOl 1| GTATICTIKY TOLG avdAivon. H épevva avt) Aoyw
TOV UIKPOV OEIYHATOG OeV UTOPEl va. EYEL YEVIKEDGILO OMOTEAEGLATA.

4.1 Xoppetéyovreg

[Tewpapatikn opdoo g mopovoas Epevvag amotédecav 11 de&loyepa modd (6
ayopo kot 5 Kopitola) nAkiog and 7,7 £wg kot 12,1 etdv. O pécog 6pog nhkiog twv
modtov frov 10,01 €. Enuewdvetor 6t 0 apyikdg mAndooudg e perétng ntav 60
Ol TOV POLTOVV G€ OMUOTIKA oyoAeion Tov Apapovsiov kai g Iletpovmoing
Attikng. H apyn éywe pe ta 21 and avtd, dpmg telkd éuevav péxpt t€hovg to 11.
Ot cvvovinoelg pe to modld €mpene va glvanl ouyvég kat dev cvuPdolov pe to
TPOYPAUHOTO OA®V TV Todidv. Ot fabpoloyieg TV Tod1dV Tov emAEXONKAY NTOV
A 1 B ota padnpata g IMNdocog kot tov Madnuatikdv. Xe 6da to toudid didoviov
TANPOQOPieg AEKTIKEG ALY KO OTTTIKES, KAOMG Tar pKpOTEPA TASIEL TOV VOl GTNV
YPOVOLOYIKN MAKio KAT® omd 9 €TV TPOTILOVV TNV OMTIKY KOOWKOTOINGT, aKOUN
kot Otav  eglvar  dwBéoyun M oovoroyik]  kodwomoinon  (Hitchetal,
1988;Hitch,Woodin&Baker,1989; Walker,Hitch,Doyle&Porter, 1994). An6 tv dAin
mAevpd, ta modd mov eival mOve omd 9 €tn eivol Kova Vo YPNGLULOTOOLV TN
(QOVOAOYIKY] KOIKOTOINGN KOl GTPOATNYIKEG TTOL TEPLEYOLV (PMVOAOYIKY] OAAG Kot
OTTIKN Y0Pk Kmdtkonoinon (McKenzieetal,2003). To detypo tehkd anotédecav 3
Todld pkpdtepa M ioa v 9 etV kot 8 Toudid peyorvtepa twv 9 etdv. To moudid
doKIAoTKAY TNV €milvor Tov KOPov 3X3 a@od TPMTO EKTOOEVTNKOV GE AVTAV.

4.2 M£60, 60ALOYNG OEO0PUEVMV

[Ma 115 avaykeg g mapovoag Epsuvag yopnyndnkay ota mondid 3 dokipacies Kot
tovg mapeiyope Eva Rubik’sCube3x3. Zvykekpuuéva:

1. 'EyypoueglIpoodevtikécMntpecRaven
(ColoredProgressiveMatricestest-preparedbyJCRaven)

2. Awyvootikogpyareioaviyvevoncdvore&iog Bangor Dyslexia Test
(Miles,1983)
3. AwcOnmpilokd teoT (0paoN-aKON—KIVNTIKOTNTO)
4. Kvpog Rubik 3x3
Ev ocvveyela,avapépetom kdbe dokipacio kot 1 xpnodTNT TG TNV TOPOVCH
épevva.

1)Ot ‘Eyypoueg TIpoodevtikég Mntpeg Raven mepidappdvovov 36 mpoPinuata
yopwopéva oe  1pion set (A,AB,B) tov 12 Jdoxyoocwdv. Ta mpofiquota
napovstalovial vd popen pNTpag 3x3 M omoio mEPLEXEL EITE YEOUETPIKA GYNULOTO
glte oyéola. Ocov apopd ta oyédio vdpyel KAmoov €idovg Aoywkn akolovbio m
omoio TePLYpAPETOL OO KATO0 Kovova 1 Kavoveg mov Kabopilovv tnv mpododo twv
oxedlmV KaTd PNIKOG TOV CEPAOV N TOV GTNAGV Kol ovTov¢ KoAgiton to moudl va
avaxoAdyet. To televtaio @oTvio TG UNTPOS P VETOL KEVO Kat amd To tondi (nteiton
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va Bpel oo and To 6 Y€ TOL VIAPYOVY KAT® AT TN UNTPO TOPLALEL DOTE Vol
ocoumAnpwbel KatdAAnia 10 Kevd ooatvio. Ilpv v évopén g dokiuaciog
e€nyovdvtay 610 Tondl T0 £pyo OV ENPOKELTO VO EKTEAEGEL. O £YYPOUES TPOOIEVTIKEG
UNTPES UETPOVV TN UN AEKTIKN KAVOTNTO TOV OTOHOL VO €EAYEL CUUTEPACLATO, GE
OTTIKO-YWP1KO TAaicto. O kOPog amotedel TPIOSIACTOTO AVTIKEILEVO OV amantel omd
To TOUOLE VoL £XOVV OVOTTUYUEVT] OTTIKN-YOPIKN OVTIANYT. XKOTOC NG YOPYNoNS
Tov Te0T Raven eivat va e&gtaotel 1 avaALTIKN IKAVOTNTO TOV TOOIDV GE GLVOVOGUO
pe v aichnon mg dpacnc-cuuUETpiog KOOMS Kol TS IKOVOTNTAG TOVG VO UTOPOHV
va ovoyetilovv ovpuPora ko oynuate petacd tovg. H xhpaxoa Raven,amoteAeiton
amd 216 SLQOPETIKA GYE Kol TPOCPEPEL OPKETEG TANPOPOPIES Yo BEPNTIKES Kot
TMEPAUATIKEG AVOADCELS TNG GLUTEPLPOPAS TOV EMOEIKVVETOL KOTA TNV ETIAVOT TOV
npoPAnuartog (Court&Raven,1982).

2)To Bangor Dyslexia Test givat évo otadpucpévo doyvootikd te6T a&loldynong
10 omoio yopnynonke yio vo damotwbel n vmapEn N un moddv Tov epgaviovv
YOPOKTNPIOTIKE TV dSvoAeEikdY. Mo T€To10 TEPINTOOT TOOVOTATA VO OTOTEAOVCE
éva emmAéov eumodlooTnV emilvon Tov KOPov, aveEdpmmTa Oomd TIC EKACTOTE
dvokoiiec mov eueoaviCer o Rubik’s Cube wg wdlh. To Bangor Dyslexia Test dev
amoterel éva admoto péco yia v ddyvmon g dvoAediog,aAld cupPfaiiel ot
Swyvootikny owdtkacio. To 1e0T ypnopwonombnke yio vo. amocapnvicel OWels e
TPAYUOTIKNG KOTAGTACNG TOV TOd00 6€ OTL apopd 6TV KavOTNTd TOoL Vo pobaivet
Kot Tog M teAevtaio propel va fondncet oy TayvdTEPN EnthAvon Tov KOPov.

To Bangor Dyslexia Test amoteleital and T1c £€NG doKILAGIES:

1.é\eyyo¢ entyvmong aplotepov-0e£100 ¥EPLOL (TPOGAVATOMGUOC GTO YDPO).
2.£\eYY0G 1GTOPIKOV TPUVAGHOD

3.€Aey(0G XPNOMNG EWIKMV GTPATNYIK®OV KATA T TTPAEN TG apaipeong
4.€Aey(0G eMTVYOVG Oy YOG TG TPOTAIdELOg

5.H cepd tov pmvov

6.01 unveg avtiotpopa

7.¥nolo epumpog

8.Ynoia avtiotpopa (éAeyy0oG OLGKOM®OV GTNV OTOUVNUOVELGT] TNAEPOVIKOV
aplOudOV 1 0ONYIOV).

9.xopnynonAé&emv mov mepthapfdvovy to ypappato P-0-EAeyxog cvyyLONG Kot
opBoypapiog

10.avalrtnon mbavadv mopdHolmyV SVGKOMMDY TPOEPYOUEVOV OO TNV OIKOYEVELDL
TOL TTodLoY.
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3)H Alemtr kwnuikdtnto eivor pio Pacikn kwvntikny oe€ldotnta, mov omottel

GUVIOVICHO KOl €AEYY0 MKPOV HLIK®OV opddwv. Ot dpactnploTnTeg AEMTNG
KN TIKOTNTOG OTTMG 1) EMIALGT TOL KVPOV, BonBovv Ta TdLd Vo YPNGYLOTO|GOVY Ta.
YEPLOL TOVG PE EMOEEIOTNTO EMTVYYXAVOVTOG GUVTOVIGUO OTTIKNG-KIVITIKNG AVTIANYMG
KOL AETTOV KIVICEDV TOV YEPLOV. LKOTOG TOL TECT KIVNTIKOTNTAG Eival 0 kaBopIopog
tov Pabuod kwvnTkoéTHTOC MOV £Yel 0 paBnc. XapnAioi Pabupoi mOavov va
opeilovtal og EAAEUUATIKY OPACT|, GE OVOPLOTNTO, OVETOPKN TPOCOUVATOMGUO GTO
Y®Po N aotdbel oV oPeileTan 68 cLVAGONUATIKY £vTOoN. AVOALTIKY UEAETN TV
OTOTEAEGUAT®V OTOV TOV TECT Ba pag Pondnoel otov eviomoud g aucOnmplakng
avATTLENG Kot TNG MPATNTOS TOV VELPIKOD GLGTHLATOG TOV e&eTalOUEVOV.

4)Iotopikn avodpoun: AVAUEGO GTO ONUOPIAN Ty vidlo Tov KOGHOL givar Kot
oRubik’sCube, éva tpiodidototo unyovikd ik (Ewova 1.).0 dnuovpyog tov koBov

etvar o Ovyypog yAvmTNng kou Kobnyntig g apyrtektovikng Erno Rubik, o omoiog
vevwnnke to 1944.To 1970 o Erno dovAeve 610 TUNHO KAADV TEXVOV Kol GYediov
tov [Mavemompuiov g Bovdanéotng kot mpocmtabovse va avokaAdyel po HEBodo
v va fonfncet toug podntéc tov va KotaAdfouv ta TPIodidoTaTo aVTIKEIEVO Kot
£tol dnuovpynoce tov kOPo mov apyikd ovopoce «Maywd Kopo». To 1975
Katoyvpwoe tov kKOBo ommv Ovyyopio. O Rubik’sCube eivar to malA pe g
HEYOADTEPEG TOANGCELS GTNV 1oTOpPia, APoD £xovv TOVANOEl TayKoGUimG TEPLGGATEPOL
a6 300.000.000 xovpor.

Ewodva 1. Rubik’sCube

Ymv EAAGda katackevaletar o «V-CUBE» mov sivor pio eAAnvikn motévta
Kkatoyvpopévn and tov EAlnva unyoavikd Hovayidm Bépvi (Ewdva 2.).
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Ewova 2. KvPog V-CUBE

4.3 Awodikacio
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‘Evoc khoowkodg koPog Rubik 3X3X3 amoteleiton amd 27 pukpodtepovs KOPovg
(xvPdxia). Amod avtovg ol 26 givar opotol Kot 1 KpupoOg 6To KEVIPO TOV AMOTEAEL TO
UNYOVICUO TEPIGTPOPNC OV €ivor VIEVOVVOG Yo TNV TEPIGTPOPYT] TOV EOPDV UE
amotélecua va cvyyéovtal o ypopata. O kvPog dabétel 6 £0peg mov N Kabepd
elvar KoAvppévn amd 9 e&dypopa avtokdAINTO (AeVKO, KOKKIVO, KiTpvo, TPAGLVO,
umke Ko toptokoii). o vo Avbel mpémet kdbe £3pa Tov va amoTELEITOL ATOKAEIGTIKA
amd aVToKOAANTO TOV d1ov Ypdpotoc. Otav Ta ypdpaTe cuyxEoval ToTe YOAAeEL M
apPYIKN YPOUOTIKT opolopopeio Tov kKOPov (Ewdva 1.) kot mapotnpeiton 11 KGO
npoomddeio va emavéABeL o kOPog otV apykn tov katdotaon (Ewdva 3.) eivor pia
amod  TIg 4.3x10" mOavEG KOTOOTAGELS TOV, GOTe €lval advvato vo emAvOel
EMYEPAOVTOS TUYOIES KIVIOELC.

Aopn Tov KVpov

O «VPog anotereiton and 8 ywvieg,12 akpés kot 6 KEvpa.

i

v,

Kévtpo (Center) I'wvio (Corner)

Axun (Edge)

Ewéva 3. Ta dwapopetikd €idn and kuPakio mov amotedeital o KOBOG

Ot yovieg kaAdmTovTol amd Tpio SIPOPETIKA XPOUOTO, Ol OKUES od 0VO Kot Ta.
Kévipa and éva ypopo. Otav o KuPakia mepioTpépoval, ot £0peg aAlalovv Béaelg
aALd Oy €1006. Ta kévtpa kaBopilovv To ypdua 0AdKANPNS TG £dpag. [Tapadooiakd,
TO KOKKIVO KEVTPO Pploketor amévovTt amd To TOPTOKOAL, TO AGTPo AmévavTl amd To
KITPIVO Kot TO PTTAE AMEVOVTL OO TO TPAGIVO KEVTPO.
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Ewoéva (4): Avamtoypa tov kOpov

O «vfog Adveton epapuolovtog po cap®s KoBoploUévn Kol TETEPACUEVT] GE
apBpd axorovbio Kivnoewv, oniadn évav adydpiBpo. And v epedviorn tov KOov
puExpL kot onuepa £xovv avortuydel mhpa woAloi akydpiBuol ot omoiot 0dnyovv o
Aon tov. O pé€cog 6poc TV KIVIGE®MY OA®V QVTAOV TOV aAyopiBumy £xel vmoloyioTel
otig 55. O Topag Pokixkt anédei&e ot amoutoHvtal 10 TOAD 22 KIVAGELS Yo va AvOel To
oA and omotadnmote apykn 0éon. O eddyiotoc aplBuog kivnoemv onuepa givor 20
Kot Bempeitor apBpdc Tov Oeov pag Kot povo €va OV e VITEPPLOIKES dvvapELS Ba
eivan oe Oéom kdbe Qopd va evtomioel kol vo gpappdcel to Maximum tov 20
KWVIGEDV Y10l VOL ETOVOPEPEL TOV KOBO GTNV 0PYLKT TOV KATAGTACT).

AkyoprOpog emidvong Tov KOPov

O aAyopBpog mov epapuodcTKe YOpiotnKe o€ 7 EMPUEPOLS GTAdIO KOt EMAEYOKE
AOY® ¢ oTadlokng avEavopevng SVCKOAMOG TOV GTASIMV TOL ATUITOVVTIOV Y0 VO
epnpaviotel 0 k0Poc oe Avuévn popen.Ta otddie d6OnKav ®g pa akolovbio amd
KIVAGELS Kal 1) EQpOpRoyn kdbe 6tadiov amattodoe TV LAOTOINGT TOV TPOTYOVLEVOL
oTadi0L TPMOTO.

O Kvnoelg €xovv Tig €ENG 1010TNTEG:

v yivovtor ovpeova pe TV Katevbuvon Ttov SEIKTOV Tov Poroylov,
Bewpovrog 0Tt fAETOLLE UTPOGTE OGS TN TAEVPA TTOV KIVOULLE.

v yivovtor pe @opd avtioctpoen TV SEIKTOV TOL PoAoYloD, OTAV
axoilovBovvror and tévo ().

v dev  em@épovv  kopion  omoAvT®C aAAay otov  kOPo, Otav
akolovBovvrtal and avtictpopég Tovg my RR'.

v gpappolovtar tooeg Popég doeg deiyverl o apBudg Tov Bpicketan KAT®
og&d, my N kivnon Rz yiveton pe ™ @opd TV SEKT®V TOL POAOYLOV OVO
POpPEG.

Enenynon pacikov kivijoemv
[Mapakdte mapovcsialovrior oe 3-D ot dwapopetikég kivioelg mov gpeaviCovton
otoug aAdyopiBuovg. O kOPog elvar apyikd oe Avpévn popoen (Ewcova 3.).

ﬁ PR (right)

Ewova 5. Kivnon R



V..

Ewdvab. Kivnon R’

ﬁ -Rz

Ewéva7. Kivnon R,

i i L (eft)

Ewéva8. Kivnon L

ﬁ -

Ewéva 9. Kivnon L’

ﬁ U up)

Ewéva 10. Kivnon U

ﬁ _

Ewova 11. Kivnon U’

ﬁ -Uz
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Ewéva 12. Kivnon U,

Ewova 13. Kivnon F

ii —c

Ewéva 14. Kivnon F’

W

Ewdéva 15. Kivnon D

ﬁ -D’

Ewéva 16. Kivnon D’

Y1aowo grilvong Tov Koffov

H apyn yivetar pe tov k0o va givor og divtn popen (Ewova 1.).

3 eminedo

2 eminedo

1 eninedo

21aow 1

Anpovpyio GoTPov 6TAVPOV
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Yvvi0mc,ot speedcubers emiéyovv ™ Agvkr €6pa Yo vo EgKviicovy, dnAodn
OMovpyovV Tp®@TO T0 AeVKO 6Tavpd. Ta TOdAETPETE VAL TOPATNPTICOVV TO, XPDUATO
a0 TIG AKUEG TTOV TEPLEYOVV AGTPO YPpdLa Kot T¢ o TomoBetnBovv ot cwot Béon
Y10 VoL S1LLoVPYHGOVY TO GTALPO.

210010 2
Anpovpyio oAOKANPNG TS dompng £0pag

H Jdwdwacio Eexwvaer Pplokoviog (oo yovio 7wov  mEPLEYEL  AOTPO
ypoOpo.Metagépetar n £5pa TOV TEPIEXEL T YOVIQ OVTY GTO 1° eninedo aKPIPOG KATM
and 10 3° eninedo mov Oa Ntav cmotd tomobetnuévn n yovia. Epoapuodletor o
kavovacR'D'RD  péypt va yivel cwoti ) tomobétnon.

b 1

Ewova 17. Kavovag R'D'RD

216010 3
Anuuovpyia 2 emmrédov

Y1oyo¢ eivor M dnuiovpylo pe  ypouatiky opotopopeio.  tov2”emimédov,
tonofetdvtag akpés. [vetonr gbpeon pg axkung mov vo unv éyet kitpwvo. Ta
ypouoato tov 2% emmédov eivor to KOKKWVO, UTAE, TPAGIVO KOl TOPTOKOAL.
Eniléyetan, pa térota axun. O xoPfog tomobeteitan pe 1€t010 TpOTO, OCTE «1 ACTPN
£0pa va Bpioketar amd KAt kot 1 Kitpvn £6pa va eivar 6To TaAve HEPOCH.

Ewova 18. Mopoen kOPov pe kitpivn £€0pa va «KO1TAeL) TPOS TO TAVE® KO AGTPN
£0pal V0L «KOLTAEL TPOG TAL KAT®.

Metagépetar n emAeyuévn akun oy £€0pa IOV OElYVEL TO YPOUO TOV «LOG
KOLTAEL).

Eul
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Ewéva 19. Emoyn akung kot TomobEtnon otny £€0pa mTov JelYVEL TO YPDLO TOL
«UOG KOLTAEL).

«AdyvETO M OKUN pokpld amd v 0€om mov o Empene va tomrobetnOel.

[Ty To mpdotvo kuPaxt mpémetl va «umey ot 0£61 TOL KOKKIVOV.

Ewova 20. [Tapdodetypo emAoyng akpung

Awdyvetot 10 Tpaotvo pakpld amd tn 0£6m ToL KOKKIVOUL.
C

Ewéva 21. Kivnon U

AvePaiver n kéBetn omin omv omoia OB émpeme va PpiokeTor m akun mwov
emAEYONKe.

Ewdva 22. Kivnon R

Emotpéopet 10 3° eninedo o0 OMoio BprokoTav M eMAEYOUEV OKUY).

TP

Ewéva 23. Kivnon U’

KoateBaiver n kaBetn omin omv onoia Bo émpene va Ppicketor n emieyduevn
oK UN

4

Ewéva 24 Kivnon R’
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Anovpyeitan éva «TopydKy 6To 3% gninedo,mov omotekeiton amd Vo YPOUOTOL
Kol 670 EMTEPIKO HEPOG EXEL AGTPO YPDLLOL.

Ewova 25. To «mupydk»y mov dnpiovpyeiton

Metaépetat To «mupydKy otnV £8pal TOL JEYVEL TO YPDOUN TOV KKOLTAEL) TPOG
T TAVO.

m |

Ewéva 26. To «mopydky 6tn oot £0pa.

AvePaivel 1 kGBetn oTNAN TOV OTOUEVEL.

Ewéva 27. Kivnon L’

Emotpépel 10 «mupydkyy dcTE TO AOTPO TOL VTAPYEL GTO EEMTEPIKO UEPOG VAL
tomofetnBel mhve ond ta dompa KuPdkia wov Ppickovion oty kGBeT GTAAN TOL
eppaviomke amd To mponyovUeEVO Priua.

———

<€

Ewéva 28. Kivnon U

KoateBaiver n kdBetn othAn mov mepiéyet ta dompa KuPAKLO, DOTE VO ELPAVICTEL
ocwotd 1 dompn £6pa (610 KAT® PEPOG).

Ewéva 29. Kivnon L
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Y1aow0 4
Anuovpyia 2° kitpvov cTavpod eTnv Kitpivy £6pa.

TomoBeteitar o kKOPoOG AGTE 1 AOTPN £Jpa VO KKOLTAEL GTO TATOUA KOt 1] KITPIvn
GTOV 0VPAVOY». Ze aVTO TO GTASI0 08 LOG ATACYOAOVY TO YPDOUOTO TOV VITAPYOVV GTIC
yovieg. Lt kitpvn £5pa avdAioya pe TNV KoTdoToon Tov KOPov Ba epeavictovy pio
a0 TIG TOPOKAT® HOPPEC(LE TN GEPE).

Ewéva 30. Ot drapopeTikéc poppéc mov epeavifoviot 6to X1adto 4.
Epappoletar okavovag: FURU'RF’

X14010 5

EvOvypappion kitpivov ctavpod.

[Mveton ebpeon oG oKUNIG GOOTA TOTOOETNUEVIG.

Ewoéva 31. Emloyn axung cwotd tomobetnpévng

O «OPog dwnpeitar €tol OOTE 1 «AOTPN £0PO VO KOLTAEL GTO TMATOUO KOL 1)
kitpvn otov ovpavoy kol epapuodletor okavovasg: RUR'URULR’. Xy mepintmon
mov N Koatdotaon tov KOPov Pydler 2 cwotéc TomoBenuéves akUEC,TOTE
TEPLOTPEPETOL TO 3% eninedo, hote vo unv givor Kopd akp cootd torodetnuévn.
Epopudletar o mapamdve kovovae kor uohg evBuypapuiotei n 1" oxun,tote
«kortdue» tov KOPo amd v €0pa mov £xEL TN GMOOTE TOmMOOETNUEVY OKUY Ko
epappoletat o kovovag GAAN pio eopd péxpt va vBVYPALIIGTOVY OAES Ol OKLES.

X160010 6
Tomo0£TN61M 2 TOVAGYLGTOV KITPIVOV YOVIOV.

INvetar evpeon piog yoviog cwotd tomobetnuévng, yopic amapoitmrta va givol
GMOTA YUPIGUEVT.

s
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Ewova 32. Ebpeon yoviog e cwot Béon.

EAéyxovtar ot vmoélowmeg ywviec ®ote va un Ppiokovrar otn cwoty 0éom.
TonoBeteiton n yovia mov Ppicketon ot cwotn Béon Ewova(33.), dote va Ppicketon
mhvo kot de€1d kat epapuoletor okavovag: URU'L'UR'U'L.

X1Gow 7
Tomo0éTnon TOV VTOAITOV KITPIVOV YOVIAOV.

TomoBeteitar o KOPog doTE N «dompPn €0pa vor KoLTdiel GTOV oVPAVE Kol 1) KiTpivn
o010 matopo». TomoBetovvtar ot «Adbog ymvieoy kdtw wor de1d kol epappoleTon
okavovog: 2(RUR'U").0 kbBog Ba givar Avpévog pe t popen g Ewovag(3.).

4.4 M£00001 oTuTIOTIKIG EMEEEPYOOIOS OEOOPEVAOV

Mo ™ Ztatiotikn Eneéepyacio tov dedopévav e Epguvag ¥pnoorodnke to
otatiotikd makéto R pe ) pébodo spearman pe okomd tn GLAAOYY, eneEepyacia Kot
avdAvon TV 0e00UEVAOV TOV OelyaTOC.

5. EYPHMATA

Tl RA ADEQUACY_OF_MOBI EXISTENCE_OF_DISABI
ME_D VEN LITY LITY
9 13

,3 1 3,5 2 1 0
1

0,11 1 20 97 1 1
14

9 1 5 0 1 0
1 11

0,6 2 5 8 0 0
9 12

,5 2 28 6 0 0
8 14

,5 2 25 9 1 0
1 11

2,1 2 0 1 0 1
7 12

7 2 15 1 1 0
1 11

2,1 2 7 9 1 1
1 13

0 |15 5 2 0

9 2 16 12 1 0
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1 .8 6
[Tivaxag 1. To amoteléopato TG HEAETNC.

TIME S RA ADEQUACY_OF_MOB EXISTENCE_OF DISABI
D PEED | VEN ILITY LITY
TIME_D
SPEED
RAVEN

ADEQUACY_OF_MOBI
LITY

EXISTENCE_OF_DISAB
ILITY

Computed correlation used spearman —method with pairwise-

detetion
[Tivaxog 2. ZTatiotikdg mivoKog TV OMOTEAEGLATOV TG EPEVLVIG.

Aoppdvovtag vroyn ta dedopéva amd TO OMOTEAECUOTO TOV TOODV GCTIG
OOKIHLOGIEG, OO TN GTATICTIKY AVAALGT KoL TO EPELVNTIKA OEGOUEVA, KATAAYOVLE GE
pie GEPE EVPNUATOV TOL OVTAVOKAOUV GE (TOUO. UE OLPOPETIKY YVOOTIKN
duvapukn.Meréteg delyvouv Ot 1) EVOGOANGT| TOV TAdIDV [e Ttoryvida, o fondd va
O1KOOOUNGOVV YVOOTIKEG OeE10TNTEG. MAMOTO TO. TTEPIOCOTEPO TTOLYVIOL EYOLV
oxedlooTel pe okomo TV enidvon evoc mpoPAnuatoc.O kvpog tov Rubik eaivetat va
amottel Kamoteg 6eE10TNTES Yoo Vo KOTOPODGEL KATOL0G VO, PTAGEL GTNV EMAVoN
t0v.01 ovoyeticelc mov  @aivovtalr otov Ilivoka 2 elvar  evdektikég TG
tdong,0edopévon 6Tt to detypa etvor pkpo.

6. EPMHNEIA TQN EYPHMATQN -XYZHTHXH

6.1 Avake@araimon TOV EOPNUATOV
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Awdypappa 1. Xxéon Aektikng Nonpoovvng- Taydtntog eniAvong.

1)Ocov agopd, T oyéon TaydTNTaS ETIALONG KOBOV HE TN VONUOGHVH,QaiveToL
ot vdpyetl Betikn cvoyétion. Ta mandd pe pHeyoAdTEPO VONTIKO SLVOUIKO ETAVOVY
tov kVOPBo tayvtepa. Epevveg €povv emPefordoet Tov kowvd TOTO TOV HOOMUOTIKOV,
TOV OAYOPIOHIK®OV SO0IKAGLOV, TNG UM AEKTIKNG VONUOCHVNG KOl TOV OTTIKMV-
yopikov de&lomtov.O Rubik’sCubeamaitel ektog TV GAA®V Kot AOYIKO-UaONUoTIKY
VONHoGUVI, 1 onoio €dpAleTOL GTO OPLOTEPO MNUICPOIPIO TOV EYKEQPAAOL KOl 0(POPA
NV IKOVOTNTO TNG AOYIKNG OVOADGNC, EPUNVELNG KOl OTOTIUNGNG TOV PVGIKOV KOGLOV
Kot Kot enéktaon moAdvmlokwv moalA (Sternberg,2007).0t pabnpotikés kavoTnTeS
opilovtal e O10POPETIKA YVOOTIKA KOl VEDPOWYVYOAOYIKA GUGTANOTA OGS Etvar 1)
YAOOOW, TO ONTIKO-Y®PIKO GUGTNLA, 1 OLATHPNCT TNG TPOGOYNG Kol 1 ETAOYY| TOV
ONUOVTIKGOV Kot oonuoviov otoyeiov (Geary, 2010). Ou ta&wouncelg, ot
eneENYNoels, ot epunveieg, N e&oywyn GULUTEPAGUATOV KAO®DS Kol Ol ATOTYUNGCELS
glval YapakmploTikd ototyeio g Aoyko-podnuotikng vonuoovvng (Iovpoavidov
[Tévy,2014), evdd M pn AeKTIKny vonuoovvn tov Todldv givor vrevbovn yoo v
e€aywyn ovumepacudtov o€ omTikO-ywpikd miaiclo (Petersen&Linn, 1985). H
YOPIKN okéym eniong, Oswpeiton Baotkn wkavotta yo. toug kKhadovg STEM (Science,
Technology, Engineering, Mathematics) [Uttal&Cohen,2012].To. 7moudid mov
OBETOLY oL KOAT YOPIKT KavOTnTe £ival IKavd Vo KOTOVOOUV Kol VoL TPt povV
YOPIKES oxéoelg HeTaED aVTIKELEVOVY, Vo YEPILOVTOL LE TO VOU EIKOVEG TOL YDPOL
K01l VO OTTTIKOTOOUV TOV TPOTO LE TOV 0moio GuoyeTilovial To EMUEPOVS TUNLLOTOL
evog obvbetov ovotiuatog (TheJohnsHopkinsUniversityCenterForTalentedYouth,
2013). Katd ™ oyolkn nmAikia, to moudld PBpickoviol 610 GTAS0 GLYKEKPIUEVIG
AOYIKNG oKéYNg Kot n avtiAnyr tov yopov avaPabuiletal eved Puovovv 10 Aoyikd
x®po. Ta Tod1d avtov 1oV oTadiov £YoVV SVCKOAIN TNV aENPNUEVN oKkEWYT. MeTaEy
4-9 gtyv, apyilovv v KOTKTOOV KOl VO, AVOTOPLGTOVV OVTIKEILEVO OO SLOPOPETIKES
OTTIKEG YOVIEG KATAKTMOVTAG TNV £vvola TG Tpoornttikng (Piaget, 1960). H vonpocivn,
Tapd To OTL gtvor ave&apTnTn amd TN HodNUATIKY KavotnTa, £pguveg deiyvouv OtTL I
TPMOT, 01 TPOPOPIKES SEEIOTNTES KO Ol OTTIKO-YWPIKES de1dtnteg oyetilovran pe
poadnuotikn emidoon (Fleischner,1994).X e avtd to onueio a&ilel vo avapepbei 6TL Ta
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OO0 HE aLENUEVN 1N AEKTIKT VOMUOGHVN TOPOLGIOCHV KOADTEPT KOTAVONON Kot
EQUPUOYT TV ahyopiBumv eniAvong.

11
10
9
8
7
6 W EXISTENCE_OF_DISABILITY
5 | SPEED
4
3
2
1
0 5 10 15 20 25 30

Avdypappa 2. Zyéon Toayvtntog emiAvonc-napovsio YAMGGIK®OV aduVady

2)Ocov agopd T oyxéon toxdTNTaG EMAVONG HE TS YAWOOoWKES de&lotTes, To
AMOTEAECLLATO TG £PELVAG E0EIEAV OTL 1] TAYVTNTO EMIAVONG CGYETIGTNKE OPVITIKA LE
TVIOPoLGia YAwookdv advvopuidv. Ta epguvntikd dedopéva vroostnpilovy 0Tt O
YAOOOKES advvapieg emnpedlovy T HoONUOTIKY AElTOVPYio EVOXOTOLDOVTOS KoL TN
pvnun. Xtig Pacikég evotnteg Tov podnuoatikov (apibunon, extéieon oiyopibuwmv
Kol AEKTIKG podnuotikd mpoPAiuota), m mpocoyn eivar M kvplopyn YvVOOTIKN
owowacio. Ymapyelr emiong ovvdoeonue TN PBpoaydypovn Kol TN HOKPOYPOVN
pvnun(Fuchsetal., 2006).X¢ épevva mov deényaye o AllowayT.P (2009) ce maidid pe
podnolokég Ovokoliec Ppnke OTL M YoOPNTKOTNTA NG €PYALOUEVNG UVAUNG
ovoyetileton Oetikd pe T1Ic poBNGLOKEG IKOVOTNTES Ko TNV TPO0SO TOL Hobntr 6to
oyoAeio. Emopévac, ta mondid pe edielppatikn epyalOpevn pvnun ducskoileboval vo
BounBodv odnyieg kaBmOg Kol vo TOPAKOAOVONGOLV e EVKOAMO paBNCLOKES
dpaoctnprotes. Emmiéov, €xel mapatnpnOel 611 o1 pobntég mov €yovv AAEUPOATIKN
gpyalopevn puvpun avtipetoniCovy dvokoAieg oto pabnuatikd (Bulletal, 2006).01
padnolokég dvokohMeg oyetiCovtal kol pe YAwoowkd wpoPfAnuata, eAAeippato oty
KOTOVONoN 0ONyudV, UEI®ON oI YOPNTIKOTNTO TNG AEKTIKNG UVNUNG, HE XDPO-
YPOVIKEG dvokoAieg kot mpoPAnuata akolovbiag (Rourke,1993).Téloc,epguvntikd
ogdopéva avaPépovuy OTL o1 YAMOOIKEG 0e10TTeC OYeTilOvVIOL ONUOVTIKA HE TN
pobnuotikny emroyion (SMith,1991) kot avtd EAiveTol Vo, OTOTEAOVYV OVAGTAATIKOVG
napdyovieg otn Avom evog malh 6mmg o Rubik’sCube.
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Awdypappo 3. Zyéomn endpkelog AETTNG KVITIKOTNTOGS - TOYLTNTO EMIAVOTG.

3)Ocov agopd ™ oxéon taydTNTog emilvong KOPov pE TN AETTH KWVNTIKOTNTO
avadeiytnie OTL 1 TPAOTN GYETIOTNKE OETIKG UE TNV EMAPKELN AETTNG KIVNTIKOTNTOG,.
Ta gpguvnTiKd dedopéva LAODY Yo GUGYETION TNG HOONUOTIKNG avATTUENG HE TIC
Kivntikég 0eotnres. Yrapyet pwor onpoavtiky ovoyétion (0,48) peta&d omtikod-
Kwnukov  delomrov ko podnuoatikov  (Son&Meisels,  2006). H  Aent
KivnTikotto,oxetiletor pe v kavdtTa Tov Tondlov Vo YPNoLonotel ta ddyTLAd
oV Yo va xewpileton pe emde&iomro ovrikeipeva 6nmg oRubik’sCube.Ot Aemtég
KIvNTIKEG OeE10TNTEG AmOITOVY OpKeETN TPOKTIK eEdoknon. Ot dpactnploTnTEG
Aemtnc KvnTikdétTog Ponbovv tar Todid v yivouv kavd Vo YpNGLLOTOI|CoVY T
¥€PLoL TOLG pE EMOEEOTNTA, EMTVYYAVOVTIOS TOVTOYPOVO, KOl GUVTOVIGUO ONTIKNG-
KWWNTIKNG ovTiANyne Kol Aentdv Kwvnoemv tov xepuwv (Zapaykoag X., 2006).01
pantéc pe  pobnolokés Svokoiieg €xouvv  eAAeippota  GTOV  OMTIKO-Y®PIKO
TPOCAVATOAMGUO, OTOYO WYLYOKIWVNTIKO GUVIOVIGUO Kol adLVOUIEG SlUKPIoNG HE TO
axpoddytvia (Rourke,1989;1993).
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Awdypappa 4. Xyéon taydtntog enilvong —ypovov ekpadnong.

4)Ocov a@opd T oyéon ToxdINTaS enilvonc KOBov He TO YpoOvo ekpabnong, M
perétn €oei&e Ot M mpotn oyetiotnke Oetikd pe to devTepo. H  toyvnTa
eneEepyaciag evOEYETOL VO AVTITPOCMOTEVEL iol LOVOSIKY Ty OLGKOAING Yo To
modld pe  poabnuotikés poabnoloxég dvokoAieg (Geary,1993).Avalntovtag TIC
E0IKOTEPEG OLGKOAIEG TTOV 0dNYOVCAY TOVG HLaBNTEG VA KaBVGTEPOLV TNV EMIAVOT TOV
KOPBOL, SOMICTOVETOL [0 GEPA TOAATAGY dvoKOM®DV. Ot podntég pe padnotokég
OVOKOAIECTaPOVGIALOVY EAAEIUIATO GTNV OMTIKN-OKOVOTIKY] OVTIANYT,0TN AEMTN
KWWNTIKOTNTO, £Y0LV  QTOYN MUVAUN,0V0KOAIEG O©TO AOYO KOl TOV  OQOIPETIKO
ovAloyloud  (Butterworth, 2010). Tloudidh pe avemdpkeld o©T0  TOPATAV®,
SVOKOAEVLOVTOV VO KATOVONGOLV KOl VO EPAPUOGOVVTOVS SLAPOPETIKOVS aAYopifpovg
Tapd TIC OmMTIKEG TANpoopieg mov Tovg Oivovtav.Emmpdobeta,un eheyyopeveg
TOPAUETPOL OTOC O TPOYUATIKOS ypdvog e€doknong, ol cuvinkeg (KOmwon, wpa,
OOTOOTEG KTA) amoTeEAOVGOV OVOGTAATIKOVS TAPAYOVTEG GTO YPOVO ekudOnong Kot
Katd cvvémeld Kot otnv TovTnTo €nilvong. No onueiwbei, 01t ot Tomkol padnTég
epappolav mokideg oTpaTNYIKES Ol omoieg oTadKE HeTéfovay Omd GTPOUTNYIKES
«emoovelokng emneepyaciagy oe otpatnyikés «Pabiic emeepyacioacy, eved ot
paOntég pe pabnotokég SOuoKoAleg apyomopoHGaV Vo KAVOLV TETOEG LETARAGELS.

3,5
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0 T T T T T T T T T T 1
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Awdypappa 5. Zyéon endpkelog AETTNG KvnTIKOTNTOG-XPOVOL EKLAONGTG.

5)OM0KANPOVOLLE TO OTMOTEAECUATO TNG EPELVOG UE TN O)ECT AEMTNG
KivnTikdttog kot 10 ¥pdvo ekpddnong. Awmiotobnke 0Tl 0 ¥poOvog eKPABNONG
GLGYETIOTNKE APVNTIKG GE CNUOVTIKO PBabuUd pe v emapkeld AETTNG KV TIKOTITOG.
Ot pobntég pe pobnotloxéc OvokoAieg ovtipetomilovv ovyva OLGKOMES OTIC
podnuotiKég emdooelg eattiog ateAovg dlayeiplong Twv TANpoPopldy. Avapeca o
avtég  eivar ot omtikO-ywpikég  (Garnett,1992), ot aKOLOTIKO-AVTIANTTIKEG
(Smith,1994), ot xwntikéc (Smith,1994) Kot o1 ONTIKO-AVTIANTTIKEG GVOKOAIES
(Torgessen,1990).ITaid1d pe datapayn TV podNUaTIK®V epeovilovv dVCKOAEG G€
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OTTIKO-Y®OPIKEG Ko OTTIKO-OVTIMNTTIKEG kavotnteg. H dvokoAio ot pabnuotikd
umopel va oyetileton pe advvapio oty avamtuén evog GTPOTYIKOD GXESIOL Yo T
Moon mapovcialopevav tpofinudtov (ITamaddtog,2010).

6.2 Ilepropiopoi TG Epevvag

To pukpd detypa g perétng eivar  advvapio mov meplopilel avomdPevKTa TN
duvatOTNTO  YEVIKELONG TMOV OMOTEAECUATOV.ZTOVG TEPLOPICHOVS NG  EPELVOC
mpootifevtar mn  advvopios  GUYKPIONG TOV  YEVIKOV  YOPOKTNPIOTIKOV — TOV
GUUUETEYOVI®MV HE OLTOVC TOL OEV GCLUUETElYOV Kol To. 7O 7Tov  givon
aploTePOYEPES N AUPOEEIOL. TELOG,06V UTOPOVUE VO TAPOAEIYOVE UT EAEYYOUEVES
TOPOAUETPOVG OTWG O TPAYUATIKOG XPOVOG £EACKNONG TOV OOV KOl 01 GLVONKEG
(k6T®ON, dpa, SCTAGTEG KTA).

6.3 IIpotdoeig Yio mepurtépo Epevva

H enilvon tov x0Pov mokiAder avapeco ce GTopa HE SOPOPETIKY YVOOTIKY|
dvvapuky. H diepgvvnon tov Béuatog o peyodvtepo detypa kpivetor avaykaio, apod
a6 10 BempnTIKd TANIGIO KoL TN GLVEPYOTIH TOV dOPOPMOV TAPAYOVTOV TOV UTOPEl
Vo EUTAEKOVTOL OTNV EKTAOEVTIKTY dtodikacio exilvong, eaivetatl 6Tt 0 kKOBog pmopet
Vo 0mOTEAEGEL ONUAVTIKO gpyaieio Yia TV emilvon TpofAnudtov oty AptOunTiky
kot v e€étaom  EMEWHITOV TOV  OAQOp®V  YVOOTIKOV JldlKAGIOV OV
gvepyomoovvtal Yy TNV emiAvon tovg. EmmAiéov,amonteiton M ovppetoyn
apoTEPOYEPOV KOl  OUEWEEIMY  atOp®V, KOOMG eVOEYETOL VO EQOPUOCTEL
dwpopetikny pebodoroyio. Oa mpémer emiong vo efetaoctel Ko o €Aeyyog TV
eEwyevov mopaydvTeVv oL EMOPOVY TNV eKpdONnom kot eniivon tov kvPov. TéAog,
Kkpiveton amapoitntn n depedhvnon g oxéong netald g epyalopevng Lvnung Kot
™¢ emilvong tov kOPov, kabdg oRubik’sCubeanattei omd tov ekdotote AT va
GLYKPOTEL GTO VOUL TOL OLOPOPETIKOVG AAYOPIOLOVS Y10l GUVTOUO YPOVIKO OLACTN A
Kot va Tovg emeepydletar voepd doTE va KATAANEEL 6TV €MIAVGT| TOV.

7. IMMPOTAZXZEIX I'TA MAIAATQI'IKH EOAPMOT'H ME BAXH TA
EYPHMATATHX EPEYNAX
Ta mpoavapepBévia supruota cuvadovv pe ekeiva g debBvovg Pipioypapiog
Kot TomoBETOVV G VAOTOMGLUES TIC 0KOAOVOES EVEPYELEG.

1)Xvvictatar n a&onoinon tov Rubik’sCubestnv exmoidevtiky dwdikacio. H
EVOoYOANoN TV TodlOv pe €va Tplodidotato malh omwg o Rubik’sCube, icwc
BonBnoer ommv avadelEn katavomons, ovaAvong Kot epunveiog TV EMUEPOVG
KATOoTAcE®V 1oL  gpoaviovtor oe éva  padnupoatikd mpdPfinua. H  emilvon
TpofAnudtwv otnv AplOuntikn amotelel YopokTNPIoTIKO GTotXEl0 TG LOOMUOTIKNG
ekmoidevong Kol ot polnTég O1pOoPOTOIOVVIOL OC TPOG TIS KOVOTNTEG EMIAVONG
npofAnudatwv. Gaivetor 6Tt o1 kalol AOteg TpoPAnuatwv d1abéTovy vonTikd oynuaTo
HE MO TOAAEG TANPOPOPIES KOl TEPIGGATEPEG GUVOEGEIS UETAED TV TANPOPOPLOV
AVTOV GE GUYKPIOT LE TOL VONTIKA CYNUOTA TOV HETPLOV N MYOTEPO KOADY ALTAOV
npoPfAnudtev(Chinnappan,1998). H emilvon tov Rubik’sCube mpodmobéter tnv
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gpunveia Tov adyopiBumv, 6tav avtol avalvBovv 6e d1aKPITA Kot PIKpOTEPO PrpaTa
oL ekTeEAOVVTOL dtadoykd.H aiiniovyiaavti odnyel oty enilvon Tov KOHBoL TOL
dev glva 1 Lovadikn Yo TNV niTELEN TOL GKOTOV.

2)Amonteitoin e@oproyn mo ypnyopmv alyopibumv mpokeipnévon va ereyybei av
o1 paBnTég mTov SVOKOAEHOVTOL GE LLOKPOGKEAEIS 001 Yieg TEAIKA, £Y0VV EAAEiLOTO GE
GLYKEKPIUEVES YVOOTIKEG 0e10TNTEG TOL TOVG EUTOSILOVV Vo EMAVGOLVY TOV KOPO
TaOTEPQL.

O Rubik’sCubeeneidr| amotedel évo malh-mouyvidl, @aiveror vo Pondd ot
TPOCOYN T®V TOdLDOV. APKETOL EPELVNTES VIOGTNPILOVY T®G Ot LabNTEG pmopohv va
elvar  ovykevipopévol  oe  moyvidle Yo ®peg,  &xovv  avénuévo
EVOLIPEPOV,aVTAYOVIoUO,cuvEPYalovTol peta&h Tovg,elval TPOoAVATOAMGUEVOL GTO
010)0 Kot avalntovv gvepyd minpoeopieg kot Avoelg (Prensky, 2003).01 Warschauer
ko Matuchniak (2010) avoaeépovy 0Tt Ta KOAOGYESIOOUEVE TTOLYVIOLOL UTOPOVV VO
BonBnoovv tovg maiyteg va avantOEovy 0e€10TNTEG OMTMOG £lvat 1 OLPUPETIKOTNTAL,O
TEPALATIOUOG,T) CLVEPYAGTO KO 1] KPLTIKT) GKEYT.



1481

Bipioypaogia

Zévn frioypagia:

Andrew R.A.Conway,Michael J. Kane and Randall W.Engle (2003) Working
memory capacity and its relation to general intelligence,547-552

Astrid F.Fry, Sandra Hale(2000) Relationships among processing
speed,Working memoryand fluid intelligence in children,1-34

Berndt E.Schwerdtfegr (2015) Solving Rubik’s Cube,1-9

Daniel Kunkle,Gene Cooperman(2008) Harnessing parallel disks to solve
Rubik’s cube,872-890

Hareesh B.N,Sangappa Kuragod,Mahesh K.Kaluti(2015) Rubik’s Solving
Approach by Edge —Centric Matching In Artificial Intelligence,687-691
Kimberly P.Raghubar, Marcia A. Barnes, Steven A.Hecht(2009)

Working memory and mathematics:A review of developmental, individual
difference, and cognitive approaches,110-122

Minna Kyttala,Pirjo Aunio,Jarkko Hautamaki (2010) Working memory
resources in young children with mathematical difficulties,1-15

N.J. Mackintosh, E.S. Bennett (2005) What do Raven’s Matrices measure? An
analysis in terms of sex differences,663-674

Richard E.Korf(1982) A program that learns to solve Rubik’s Cube,164-167
Richard E.Korf(1997) Finding Optimal Solutions to Rubik’s Cube Using
Pattern Databases,700-705

Tracy PackiamAlloway,Phd(2008) Effective screening tools for children with

working memory impairments,1-7

EXAnvucn Brroypaoio:

Avdpéov Mapia H.(2009) Awdaxtopikn dwatpin:H doun g cuvausOnpotikng
€VPLTG Kot 01 GYECELG TNG LE TN YVOOTIKY| IKOVOTNTA KOl TV TPOCHOTIKOTNTO

Boowdikov  Ovpavio(2015)  Metantoyokn — epyacia:Atgpgdvnon g
TPOTIUNONG XePov oe detypo povoluyoTikdv Kot SlVYOTIKGOV JdOU®V

padntov oty TpoTtofadua kot devtepoPdduia ekmaidevon,1-12



1482

BAdyog ®ilimmog, Avopéovlewpyion (2009) Eykepoiikr] acvpupetpio Ko
ekmoidevon,61-81

[Mcodpog Anuntplog(2015) Aumhopatiky epyacio: oyvidokevipikn YvooTIK)
EKTTAOEVOT e VTOGTNPIEN VTTOAOYIGTDV

KaBovpag Mapivog,Aappa ABavacio, Kokia Mapyapita,Kovta&akn Zoeia,
[Tavomovdlog  T'ewpyrog, Topary EAEV(2016)  Emomun Teoypoapikng
[TAnpogopiag-Oloxinpopévn Ilpocéyyion kot Ewdikd Oépata,166-173.
Kwbnn Zoopio ot ITlovdwov Kovotoavtiva(2014)[Ituyoxny — epyoacio:
AlTapoyEC YOYOKIVITIKNG KOl YVOOTIKNG OVATTUENG 0 Todld TPOCYOAKNG
KOl TPOTNG OYOMKNG NAKiaG pe pabnolakésg SVoKOATEG

Avtpiavn Awatepivn—Iodvva(2006) Auhopotiky epyoacio:Ot oyéoelg g
Anuovpywotntag pe ™ Nonpoovvn kon tn Avon IpoBfinudtov.
Moavpodnuntpakdakng Avioviog(2014) Iruyiaxn epyasio:Epappoyn tov Teot
npowng oviyvevong Avcieflog oe modld  TPOGYOMKNG MAkiog Kot
TPOTEWVOUEVEG  OOKNOCELS  OTOKOTAGTOONG oto. ol pe  avdioyn
coumtopatoroyia),11-20

24pPa Mupoedpa(2014)IItvuyioxy) epyacio:Poyokivntikny evnuepodTNTOL KO
avantuén mpopobnuotikedv gvvoldv. Ilog n dwdikasio avt Asttovpyel ¢
VOPabpPo VELPOYVLYOAOYIKNG ®MPOTNTOS Yo Ol HE OoTapoyES oTal
MoaOnpatikd)

Zappidov Erévn, Zmoavovdng T[Maopyog(2008) Zyéoelg petald péovoag
vonpoovvng kot gpyalopevng pvAung:  I'vootwés kol avoamtuiokég
npoonTikés,806-820

Zayratlioov ITedayia(2014) Or Aetrtovpyieg TOL EYKEPAAOL KO Ol YVOOTIKES
Aertovpyieg 6TIG €10KEG OvATLELNKES LoBNGLoKEG dOuoKOATeg,38-47.
2xomvakng I[Molvkaproc—X0AAoyos Exmawdevtikov IIAnpoeopikng Xiov
AlyopiBuot Enidvong tov kvfov 3X3X3,1-33

TCPwikov, X. (2015) Mabnoiakég duokoAies- AdaxTikéc TapeuPacelg, 2-7
Toéunpov, Aquntpa-Mapia & IMomaddrov —Ilactod Mapiétta(2010) Meta-
avdAivon: Nonpoovvn kot [Ipotiunon Xeprov,1-17

TovpPaAvva A.(2013) Awoaktopwn Aatpi:I'vootikés Zvppetafintéc e
Avantveodpuevng Nompooovng: H ovuPoAn g epyalopevng pwviung ,mg
tayvtog eneepyaciog kol Tov eAEyyov emefepyaciog oty mpoPreyn g

Nonuoovvng ce dropa 7-18 ypoveov



1483

» Toaovong Iwdvvne (2008) Metpovtog tn yopo-ovTiAnmtiky woavotnto: H
avAmTLEN KOl TO WYUYOUETPIKA YOPUKTNPLOTIKA TOL TECT AVTIANyNg Xmdpov
(TAX), 411-431

= duttd  Ayyedkn(2016)  Avéamtoén  WPnoewkod  Zvotiuatog(YAkov kot

Aoylouikod) yio Ty enidvon tov kbpov tov Rubik
Biphia

= NickyHayes- BifAio Eicaywyn otv WPoyoloyio (A tOH0C)
»  Jlomaddatog I'avvng-Poyikég datapayés Ko pHobnolokéc SVGKOAES TadLDY

Kot epnpov
IInyég amé 61001KTVO-16TOGELIDES:

= https://eu.rubiks.com/

= https://www.v-cubes.com/

= http://www.motus-software.com/rubix.htm

O1 3-Dekdveg 6t mapovca epyocio viomomOnkay pe mv epappoyn Rubix.



1484


http://www.tcpdf.org

