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Hepiinyn

H avantoén tov Oewpiov Emihvong IlpoPinuatog 0éter oto emikevipo Ttov
EVOLPEPOVTOC TNV YPNON NG €KOVAS ®¢ avamapdotacn. H yevikeopévn amotvyio
TOV padnTov, akdpo, Kot 6ty enilvon omidv aplfuntikdv tpoPAnudtov odnyet
edhoya Tovg gpeuvntég oty avalnmon ortiwv. H mapodoa épevva amotehel o
Tpoomdheln. OLEPELYNONG TOV OUTIOV TOL GYETIOVTON HE TNV EUEAVIOT OVTNG TNG
YEVIKELUEVNG amoTvyiag og TANBLGHOVG TodldV pe cuvopopo Down mov gottovv e
Ewdwd Zyodeia kot n xpovoroyikn tovg nikia givor and 7 éwg 14 etov (M=10,07,
SD=2,06). Ta dedopéva cuAAEXONKOY KATA TN SIIPKELD TOV TEAEVTOIOL TPLUIVOL TOV
2013, péow SpactnploTitev mov yopnyndnkav oto modid pe cdvvépopo Down tov

detypotog. Ta armoteAéopata KATESEEOV OTL Ol EMOOCELS TOV OOV GVGYETIOVTOL
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ONUOVTIKA HE TNV VmapEn eEOTEPIKMOV OVOTOPACTACE®Y OKOUO KOl GE OTAQ
apunTkd wpoPfAnquata. Ta evpiuato cvinTodvTol TPOKEWEVOL Vo avadeLBovv ot

TPOKTIKEG EPAPUOYES TOVG OTNV EKTALOEVTIKT S1AOTKAGTAL.

AéEerg-khedrd: ovvopopo Down, emilvorn mpofiniuatog, apBuntikés delotnreg,

eEOTEPIKEG OVOTOPUCTACELG

Abstract

Thedevelopmentof problem solving theories addresses external representations as
the focus of research. The students’ general failure in solving simple arithmetical
problems leads the researchers to find answers. The present research is also an attempt
to investigate reasons of this failure in populations of children with Down syndrome
enrolled in special school programs, aged between seven and fourteen (M=10.07,
SD=2.06). Data was gathered during the last term of 2013 via tasks administered to
children with Down syndrome of the sample. Results indicated that children’s
attainments are highly correlated with the existence of external representations in a
simple arithmetical problem. The results are discussed in terms of placement and
curriculum.

Keywords: Down syndrome, problem solving, arithmetic skills, external

representations

Ewayom

Me tov 6po civdpopo Down meptypd@etol 1 O YVOGTY| YPOUOCOUIKY| YEVETIKY|
dwrapayn. H epedvion tov cuvdpdpov eivar amotélecua tpioopiog, OmAadn Eva
emmpdcebeto ypopdcopa tpootifeton oto (evydpt 21, avédvovtag Tov TeAkd apliuo
ypopocopdtov o 47, avti 46 (Baxter et al., 2000). H cvyvémrto euepdaviong tov
QoiveTor vo cuveéetarl oTeva e TNV NAiol TG UNTEPOS KOt 1) LECT) CLYVOTNTA TNG
enpaviong tov cvuvopopov givar 1 og kabe 600 pe 800 veoyvda. Amd v Biproypoeia

TPOKLATEL OTL M AOENON ™S NMKING TNG UNTEPOS EMLPEPEL ONUAVTIKT oENOT 6TV
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mlavotnto amdKTnong madov pe cvvopopo Down. Qotdco, 10 80% TV ToddV pe
2Hvopopo Down yevviovvion and puntépeg mov eivar vedtepeg tov 35 etmv (DSAWM,
2010). H d1dyvoon yivetoar katd ) yévvnon N Ayo apyotepa AOY® TOV QUOIK®OV
YOPOKTNPIOTIKOV TOVG (LKpd KeQAM, eminedo omd micw, déppa yoAapd, KOVTOg
Aopdg, patio Ao&d, pkpd otopa, HeYOAN YA®ood K.6). Avtd £xel g OMOTELEGLOL VO
TopEYETOL TPOWUN TopEuPfacn Kot vo  ovTipetomilovior  £yKopo To  EYYEVN

npoPAanuata vyeiog (IToAvypovomovrov, 2012).

g YEVIKEC YPOAUUES, Yo Ta ool pe Zuvopopo Down, mapatnpeitol kabvotépnon
o€ OA TOL OTAOLOL TNG OVATTTVENG, T OTTOl EMTAEOV, SLOPKOVV TEPICGOTEPO O’ O,TL
oto tumikd moudld (IToAvypovomovAiov, 2012). Ot dapopéc otV avAmTLEN HETOED
TOV TV pe XHvopopo Down kot TV VTOAOUT®V TOdIDV YivOVTol ELPOVECTEPES
oTIG pHeyohOtepec MMkieg kot oyetiCovror Gueco pe v mopoyn TAOVGIOV GE
epebiopata mepiPdAlovtog oe veapég nikies. Omwg YopaKTNPIGTIKA OVOPEPOVLY O
Patton (1996 6.a. oto Butler, Miller, Lee & Pierce, 2001) “ot mpatapyikoi 6tdyot g
ekmaidevong yio Tovg pantég pe ovvopopo Down ahAd Kot YEVIKOTEPO LLE VOTTIKN
votépnon givat ot eENG: M emTVYNG EvTaEn 0TO GYOAElN KOl OTIG SOUEG TG KOWVMVING,
N EMOYYEALOTIKY amoKatdotaot, N avesdptntn dwfioon Kot  avartuén Pacikdv
deClomtov dPioons” (oeh.20). Ewwdtepa, ov Pacikéc apBuntikés 0e&10TnTEC,
Om®G TO Vo Yvopilovy vo HETPOLV Kot Vo AOVOVV oAl apluntikd mpofAnuata ivot
amopoitnteg Yo v emitevén g aveEdptnng owPioong (Brigstocke, Hulme, &
Nye, 2008) xot yio avtd 10 AOY0 £XOUV OMOTEAEGEL OVTIKEILEVO UEAETNG OPKETMV

EPELVITOV.

Qo16060, N MiAVoN AEKTIKOV OpOUNTIKOV TPOPANUATOV oV KOl Y10, TO, TUTIKMG
OVOTTTUCOOUEVO TOUOLL €YEL OMOTEAEGEL OVTIKEIUEVO HEYOANG KOlU OLCIUCTIKNG
dwmpaypdtevons (Verschaffel & Van Dooren, 2014), dev 1oydet 10 1610 Kot yio Tig
ouades pabntav pe vonrtikn votépnon. To yeyovog avutd cuvOEETAL GTEVA LE TNV
Vmapén YOUNADV TPOGOOKIOV Yl TO. YVOOTIK( EMITEVYUATO TOV €V AOY® TOOLDOV
(Rynders et al., 2007). Baowod oxond tng moapodoog HeAéTng omotelel a@evog m
evioyvon TV andoyemv Tov vrootnpilovy 0Tt Ta madd pe cHvopopo Down pmopodv
VO KOTOKTGOLY EVVOLOAOYIKA TNV £vvold TOV aplBpod Kot aQeTEPOL VAL GUVEIGPEPEL
oTN SUOPP®CT VYNAITEP®V TPOGIOKIOV TOGO Oomd YOVEIS ToudIdV pHe GVVOPOLO
Down, 000 kol amd €WIKOVG TOV YMPOL TNG EWIKNG aywyns. Axodupa, Kpiveton

AmOPOITNTN 1M TOPOYN TANPOPOPLOV YO, TOV CYEOGUO TNG KATO TO OLVOTOV
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OTOTEAECUOTIKOTEPNG TapPEUPAONG OTOV  TOHEN TNG OOOCKOAMOG OTOWYELMID®V

AEKTIK®OV TPOPANUATOV TPOGHEGN KO OpOIPESTC.

To MaOnpotiké Ipofinqpua ko n ovvoeon g Emidvong tov pe 116

Eotepikéc Avomapaotacelg

[ToAAEC @opég otV KAONUEPIVOTNTA LOG XPNOLUOTOOVUE TOV OpO «TTPOPAN o).
Kobévag avtpetonilel pe kaBapd VIOKEEVIKO KPITHPLO TOV TPpoavapephEvTa Opo,
KaB®OG 0 YOUPOKTNPIGUOC HIOG KOTAGTUONS OC «TPOPANLHOY SETETOL OTO VITOKEUEVIKA
kpunpa. Qotdéco, o Ba pmopovoe va cvpPaiver to 1010 KOl GTOV TOUER TMV
MoOnpatikov, oO6mov Poaocwkd (nrodpevo eivar M avotnpr opobétmon TtV
ypnopomoovpevoy gvvolwv. Katd cvvénewn, coppova pe tov Kapaysopyo (2005)
o¢ Madnpatikd [pdPinua opiletar kabe epyacia yio tnv omoia to dtopo mov TNV
avtipetonilel, 0éhel N €xel avdykn va v kdvel, dev €xel Etoyun dodkacio yo va
TNV EKTEAEGEL KOl TPETEL VAL KAVEL KATO10 TPOOTADELDL Y10 VO TNV EKTEAEGEL, ONAON
va Bpet ) Aon. Ot 1peig avtég mapauetpor eivar peilovog onuaciog kabmg m
OWoKTIK Tovg oa&lomoinom oyetiletor otevd pe TNV O0ACKOAMO GTPATNYIKAOV

enilvong TPoPANLATOg GTOVG LoBNTES.

Koatd ovvéneia, 10 mpdto oTotyeio mpoimobEtel TV Tapovsiocn Tov TPOPANUATOS
amd TOvG OOACKOVTEG WE EAKVLOTIKO TPOTMO, TPOKEYEVOL VO OUYUOA®TICOLV TO
evolapépov tov pabnt (Kapayewpyog, 2005). Kiwvoduevor pe aEova tov mopamdve
WGYLPIOUO, ONTEPMG Y. TOVG pobntég pe ovvopopo Down, oAAE Kot vOnTikh
avammpio ev yével, elval amapoaitnn 1 (PNON AVTIKEWWEVOV TNG KoONUEPVOTNTAC
TOVG, NG Gpeong avtiAnyng tovg. I'a Tovg padntég pe ohvopopo Down, ot apiBpuoi ev
YEVEL O APNPNUEVES £VVOLES, GOIVETOL VO ONovpYolV o emmpdcsOetn duokoAia, M
omoio. Opwg pmopel vo eEarelpBel Otav o apBuog 3, vy mapddetypa, apopd 3
SloKPITA aVTIKEILEVA TNG AUEONS aVTIANYNG Ko Kadnuepwvottdc toug (m.y. unia,
poAvPia, vepoumoyiéc, K.4.). ['a v avtipetdmion npofAnudtov mov oyetiCovrot pe
™V advvopio YEVIKELONG Kol LETAPOPAS TNG CLYKEKPIUEVNS YVAOOTG B LTOpovGE Vo
elvat guepyeTiKn M XPNOT AVTIKELEVOV, OTTMC Yo Tapddetypio ELAAKLO, aptOunTipLo N

aKOpOL Ko pukpd TovPAdKia, Katd T pétpnon. Me avtdv tov TpoOTo givor mo DKOAN
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Kot 1 petdfoaon amd tov aplfud oty TAndikdtra evog cuvorov (IToAvypovomoviov

Kot ovv., 2011).

Ocov apopd 610 debTEPO GTOLYNElD, OmauTEl o Py SVGKOALD, VIO TV EVvold
OTL o dueon epapuoyn €vog oiyopibpov dev wbel tov pabnty oty Kotdknmon
oTpoTNYIK®V emilvong mpoPAnuoatog. Téroc, 10 Tpito otoryeio oyetileton pe TO
yeyovog OtL 0 podntig mpémer vo KoatafdAer mpoomdbelo yi TV emilvom TOv
npoPAnuatog. Ta mpoPfAnuata mov tifevtol and tov dddokovta opeilovv va givar
emieypéva Katé TETO0 TPOMO 7OV VO OVIOTOKPIVOVTOL OTIC OUVATOTNTES TOV
exaotote padnti. O Tinbooudsg Tov padntov pe cbvopopro Down givat ovopo10yEVIG
WG TPOG TIG HLOONUATIKEG TOV EMOOCELS, OLPOV VILAPYOLV JUPOPES GTH YVMOT|, GTNV
gumelpio, oTNV 1KOVOTNTA, OTO €VOLLPEPOVTO M KOL GE GAAOLG TOPAYOVTEG TOV
eMdpovV oV vonrtiky avamtuén tov padnt. Katd ocvvénewo, éva €pyo 10 omoio
pmopel va amoteAéoel TpoOPANUa Yo Eva pobnty|, pumopet va unv etvan TpoPanpa yo

KATOloV GANO.

Boown emdioén tov ekmodevtik®v amd ) dwbackaiio eniAvong mpofAnudtov,
o€ OAOVG TOVG palNTéG, elvatl dyt HOVO M KOAMEPYELD TOV VONTIK®OV IKOAVOTHTOV TOV
pontov, ahdd Kot 1 oAdmAgLpn avAnTLEN TG TPOocOTIKOTNTAS ToVG (Kapayedpyod,
2005). Qotoc0, Yo Toug pabntég pe cvuvoporo Down vrdpyel Kot ol o OVGLOING

emdim&n mov agopd v avantvén tev Pacikav de&lotntov dafinong (Patton,1996).

Amod oOca avoeépbnkov mopamdve kobictotor coeég OTL 1 O100CKOAID TOL
pofnpatikod mpoPAnuatog tiBetor 6to emikevipo TOL TPoPAnpaticpov. Baowm
emdimén TV €PELVNTOV TOL AGYOAOVVTOL HE TN OWOKTIKY TOV HOONUOTIKOV
amotelel M Kotd T0 duvaTOV amhomoinom g oackaiiog TV TpoPAnudTOV. XNV
VAOTTOINGM TOV TAPATAV® GTOYOV, Pactkd poAo dwwdpapatilovy ot Avarapactdoels,
1660 ot Ecwtepikéc, 6co ko ot EEmtepikés. Ot Avamapaoctdoelg amotelodvtor amd
ocvupora 1 onueia ta omoio. AVIUTPOCOTEHOLV KATL CLYKEKPIUEVO OTOV €EMTEPIKO
KOGUO Kot T0 0moio pwopet va ival £vol avVTIKEIREVO, (o aenpnuévn éa, o Tpaén
N akopa Kot pio oyéon ovapeoao o ovtikeipevo kol tpagels. ITo ovykekpyéva, ot
Ecotepikés  Avomopoaotdoelg  (Internal — Representations) — omotehodv OV
eCatopkevévo TPOTO pe Tov omoio €va GTOUO KIVNTOTOLEL TIG YVMGES TOL ATV
Bpioketon omévavit oe €va mpoPAnuo. Ot e0OTEPIKES OVOTOPACTAGELS £ivat

OTOTEAECLO, TTPOVTOPYOVCMV YVACEMY KOl EUTEIPUDY Ol ONOIEG HOPPOTOOVV KO
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TPOGOIO0LV GUYKEKPIUEVES ONUOCIES OTIC OVTIOTOUKEG EEMTEPIKES OVOTOPACTACELS

(Kaput, 1991).

O E€otepicéc Avamapaotdoelg (External Representations) dpovv wg epebiopot
0Tl aehnoelg kot cvviotavtal amd SoypapIaTe, TIVOKES, YPOPIKES TOUPUCTACELS,
SLAPOPO. LOVTEAL, YPOPIKE NAEKTPOVIKOV VTOAOYICTMOV, KAO®MG Kol TUTIKE cOUBOA
Kol GAAEG TOPACTAGELS TNG YA®Gog Tov Mabnuatikdv (Mavpikiog, 2004). Qotdco,
ovpowvo pe v Koiéla (2003), o podrog TG avomapioToonG TNV KOTAGKELN TNG
yvoong Kabdg kot o tpdmog pe tov omoio auth Onpovpyeitor givar to Pacikd
KPLTNPL0L LEG® TOV OTOI®MV OOKPIVETOL 1 AVATOPACTACT] GE ECOTEPIKN N EEMTEPIKT).
OvoloTikd, aVTd TOL ONUEWVETAL €ivol OTL 1 HOPEN TNG OavamapdoTaong Oev

amotelel TO PacKO KPITHPLO Yo VO YOPpaKTNPIOTEL 0G EEMTEPIKN 1] ECMOTEPIKN.

Algpeivn o1 TG TPOEAEVOTNS TOV LUONUATIKOV OVCKOAAV GTI|V KOTORETPN O
KOl 1] OLOYETION TOVG ME TIS OVOGKOAIES EMIAVONG AEKTIKOV Tpofinuateov

npocOeonc KoL aaipeonc

H avéntuén deClottov npdcheong amotedel pia meployn O104TEPOL EPELINTIKOD
EVOLLPEPOVTOG KLPlG eEanting TG GmOLOAOTNTOS TNG CLYKEKPLUEVNS OeEIOTNTOC
otV Yevikdtepn avdmtuén g podnuatikng okéyng tov moudov. Av eggtalape to
Omuo amd eEeMktikn mAevpdc Oa pmopovcape vo avaEEPOLIE OTL 1 EKTEAECT
oTOYEIOMV Tpochécemv yiveton pe Pdon ™ oe&dtmra g amapibunong. H
aropifunon eumnpetet Tig avaykeg g entivong tpofAnudtov tpdocheong pécw dvo
SpopeTik®V oTpotnyik®v. H mpdtn vl n amAn otpotnykn “pétpnong OAmv”,
OmoL Yl va. ekTEAESTEL M| TPOGOeoN peTpohvTal OA Ta AVTIKEIPEVA €K VEOL. ALTN N
OTPATNYIKN XPNOOTOlEiTal KVuplmwg 6e Todd NAKiag pKkpdTeEPNG amd vt TOV 6
etov. H dedtepn otpatnykn, elvar avt) g “cuvéyiong g pétpnong’, Kot v
omoia. apyilovv pe to HIKPOTEPO OpOUd Kol peTpovV omd ovTtov (N Aeydpevn
oTpaTYIKn Tov Aayiotov). Téhog, udvo otav apyicovv va pabaivouvv Tig apOuntikég
oY£GE1S, LTOPOVV va. apyicovv va Tig avakaiovy avtopato. H eEglktikn avt mopeia
OLVIOTOTOL OTNV OVLCLICTIKY OAAQYY] O©TN oLVOEC TV  GTPUINYIKAV OV

ypnoporotovvron (Brigstocke et al., 2008).
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XOoupova pe tovg Brigstocke et al. (2008) “n onuovpyia, otnv pokpdypovn
UV, KOG o0voeons HETOED TV TpoPAnudtov pe akepaiovg (m.y. 3+4) kot tng
amdvtnong mov dnuovpyeiton (7), mpoomartel eEAGKNOT 0TNV EKTELEST] TV PACIKMOV
vroAoylopudv” (ceX.75). H avantuén g otpatnyikng g QeSS avakAnong sivol
EMImOVN 010 01KOGI0L Kol TTPOKVATEL UOVO MG OmOPPOln TNG EKTEAEONC TOAADV LN

OLTOUAT®V VITOAOYICU®DV GE TPOYEVEGTEPO YPOVO.

Amd 1o mpoavapepBivta kabicTator cagng 1 GUESN GLGYETION TNG OTOTLYIOG
emilvong AekTikdv mpofAnudtov mtpdcbeong pe v advvapio avamtuéng Pacikmv
de&omTv. AKOUO, VLTAPYEL GOPNG GUVOECT TNG YEVIKELUEVNG OmOTVYIOG UE TNV
OVETAPKELDL TNG Ppoaydypovng Kot HOKPOYPOVNG UVAUNG TOV &V AOY® Hobntov,
efartiag g omolag advvatohV VO KOTOOKELACOVV  QUTOLOTOTOMUEVOVC

VTOAOYIGHOVG GTN LOKPOXPOVI LVILLT TOVG.

Me0oooroyia Epgovog
M£6060¢

Mo v depeghivnon TV EPELINTIKOV EPOTNUATOV TOV TEOMKAY 6TO TAAIGLO TG
napovcosg HEAETNG ypnotpomombnke ikt pebodoroywkn mpocéyyion. Ot Miktéc
Mebodoroykég [lpooeyyicelg amoteAobv po dd1Kacio yio tn cLAAOYN, avdAvon
KOl TNV GUUTANP®ON TOGO TWV TOGOTIKAV, OGO KOl TOV TOOTIKOV OEOOUEVOV GE
KAmO0 oTAd0 NG €PELVNTIKNG OladIKaGIOG, 7oL aPopd o eviodol  HEAETY,
TPOKEEVOD VAL VILAPYEL KOADTEPN OTAVTIOT TOL EPEVVITIKOV EPOTILOTOS OV £XEL
te0el (Creswell, 1999. Tashakkori & Teddlie, 1998). H Aoywmn otnv onoia Baciletonn
xpNon HKT®V pueBodoroyikadv mpoceyyicemv oyetileton Pe 1o yeyovog OTL OVTE Ol
TOGOTIKEG, OVTE 01 TOLOTIKEG PEBOSOL EMapKOVY, Omd UOVES TOVG YL VO TEPLYPAYOLV
emaxppac o katdotaon (Ivankova, Creswell & Stick, 2006). ITo cvykekpipéva, ot
HEBOBOAOYIKES TEYVIKEG TTOVL YPNGUYLOTOMOMNKAV Y10 TNV AVTANGN TOLOTIKOV GTOLYEIWV
nTav 1 YopNYNoN Mo GEPAES SOKIHAGIOV (TUTIKAOV Kot GTLUT®V) GTOVG HoONTEG UE
ovvopopo Down, m dounuévn mopatinpnon Ttov padnToOvV Kotd T Jdikacio
emilvong TpoPANaTOg, KOOMG Kat, 1) SOUNUEVT] GLVEVTELEN GTOVG EKTALOEVTIKOVGS Yo
v enoAnfevon TV VPNUATOV TTOV TPOEKLYOV OO TNV TOPATHPNON KATA TN

YOPNYNON TOV SOKIUACIOV TV HLoONTOV.
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Epgovntika Epomipata
H mapovca épevva emyelpel va amavtioel To TOPOKAT® EPELVNTIKA EPOTILATOL

e [low elvan 10 eminedo TV emddce®V TOV HAONTOV pE GOVOPOUO
Down omnv enilvon Aektikdv mpofAnudatov tpdcsbeong 1 apaipeong;

e Mrmopei 10 mhaiclo (context) pHEC® TOL OMOIOVL JTLIIMOVETOL £Vl
AeKTIKO TPOPANUO TTpOGOeEoNC N apaipeons vo Asttovpynoel emiBondntikd
otV enilvon Tov amd padntég pe ovvopouo Down;

e Ymndpyer emidopaon tov Efotepwodv Avamapoctdcewv (External
Representations) otnv otadkacioo emilvong Aektik®v mpofAnudrov ond

naontég pe ovvopopo Down;

Agtypuaroinyia - Zopupuetéyovreg

Mo v emdoyn Tov delypatog YPNCILOTOMONKE 1| GOUTTOUATIKY|] OELYLOTOANYOL.
Emiléybnke, g 0 mhéov kataAANAOTEPOG TPOTOG dEdOUEVOL OTL MTOV OITAPaiTTO OL
OUUUETEYOVTIEC VO TANPOLV CLYKEKPYEVES mpovimobéoelg. Aniadr, va  eivon
dwyvoopévor pe obvopopo Down, va @ortodv ce Ewdwd Xyolelo kot vo €gouvv
vontikn nAkia omd 4:00 mg 7:05 kot va etvon TpdBvpot o1 Yoveic Tovg vor emTpéyony

OTOVG HLOONTEG VO GUUUETAGYOVV GTNV EPELVOL.

[T ovykekpyéva, oty épevva ovppeteiyov 40 podntég pe ovvdpopo Down
¥POVoAOYIKNG NAkiag, petald 7:02 ko 14:07 (£n:unvec) €1®V, TOL POITOVCOV KOTA
10 6Y0AMKO €106 2013-2014 ¢ E1dikd Anpotikd ZyoAeia g Attikng. To péyebog tov
delypatog eaptdton omd 10 yeEYOvOg OTL 0 TANOBLGUOG TV panTdV e cHVOPOUO
Down eivan évoc watd yevikr] opoAoyia ¢@Bivov mAnBuouog (egoutiog TV

TPOYEVVITIKOV EAEYYMV) KOl OPETEPOV TOV TEPLOPIGHOL Tov O€tel M emhoyn g
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CVUTTOUOTIKYG  OgtypoatoAnyiog otov  kobopiopd tov  deiypotog.  Emiong,
YPNOLOTOMONKAY Kol 01 £101K0T EKTOOEVTIKOT 01 0Toi01 didaoKay Ta €V AdY® Tond1d
Kot to oyxolkd £toc 2013-2014. O ocvvolkdg aplOpdc TV GUUUETEYOVI®V
EKTAOEVTIKDV 0vAOe 6TOVG 27, YEYOVOG TO OTO10 GLVOEETOL GTEVA KOl LE TOV aplOpd
TOV TV pe cvhvopopo Down ava Eidwo Zyoleio, o omoiog dev vepéPaive ta tpia

oo TO PEYIOTO.

Epesvovyrika Epyaieia

Ot Tomcég doKpacies o1 0moieg ¥pNOLOTOOINKAV MG EPEVYNTIKO Epyaieio Yia T
OlEPELYNON TOL EMMEIOV TOV EMOOCEMV TV AV e cvvopopo Down oty
emilvon Aektikdv mpoPAnudteov mpocheong kol agoipeons, aviAndnkav amd to
otabepévo yoyouetpikd Kpiripio lpwuns Mobnuatixng Enapreiag e Ovtpéytng
(Utrecht Early Mathematical Competence Test), yio woidia nhikiog 4.00 — 7.05. To
TPoavVaPEPHEY epeLVNTIKO epyareio eivar a&OMGTO (VYNAEG TIWES TOV GLVIEAEGTN
ecotepkng ovvénewg Cronbach alpha xou epoppoyn g peBodoov g SurAng
a&loAoynong test-retest) Kot £ykvpo 1060 G TPOS TO TEPLEXOUEVO, OGO KOl MG TPOG
TNV €VVOL0A0YIKY] TOL KoTookevy (Mmapumag kot ovv., 2008). [Tio cvykexpuéva,

ypnoiponomdnke to 37° ko to 38° épyo tov kprrnpiov (Hapdptnua 1).

Ov dromeg dokacieg NTav Kuplowg Aektikd mpoPAnuota mpocheong (5) won
agaipeong (5), ta onoio frov mapodlayéc tov 37 kar 38%Y £pyov Tov KkprTnpiov Tov
dev mepeddpPavoy ewkovo (Tlapoptnuo. 2). Tw v KoTAoKELN] TOV ATLIOV
doKIacIdV, 0dNyo amotédece 10 Avaivtikd Tlpdypappo Zmovddv LITOYPEMTIKNG
exmaidevong  ywo  poOntéc  pe  pétplon Ko €Aa@pd  vONTIK  LOTEPTOM

(IToAvypovomovAov kat cuv., 2011).
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Aroteléouara

Ocwpeitor onuavtikd va avagepbet 6T, o1 €MOOGES TOV HaNTdV, 6GTO GHVOAO
TOV dpacTNPLOTATOV TOV Kprtnpiov, Ntav youniéc. ITo ocvykekpéva, to 80% Erafe
Babuo [poiung Mabnpartikrg Endpkelag kdto tov pécov dépov (E 1 A), pe to 47,5%
TOV padnTov, dNAadn TePimov Tovg oovg Lantég Tov detypotoc, vo Ppioketot oty
Katototn o&oddoynon g kKAipokag ™c [powng Mabnpatikng Erdpkelag (E).
Mo, o 20% katdeepe va agloroynOel pe Babud (' B 1 A), evd n mieovomnta
g€ avtav (to 15%) agoroyndnke pe Padbud I, yeyovog avapevopevo kabaog to detypa
aQopd LoONTEC e VONTIKY LOTEPNO).

Qo1660, Katd TN Yopnynon Tov Kpumpiov onuewwdnkav otabepd oynuoTo
YVOOTIKOV EUTOdI®V TOV apopodsav TO GOHVOLO TV HOONTOV TOv delyuatog, He
e€aipeon Tig dvo pabnTpeg mov agloroynOnkav pe Pabud Ipodywne Mobnuotikng
Endprerog A 1 B xar oyetiCovror pe to eminedo 1tV £mdOGE®V TV HOONTOV pE
ovvopopo Down oty emilvom Aektikodv mpofAnudtov mpdsbeone M aeaipeonc.
Eniong, mopammpnOnkav ot oynuoata  acvvibioto vyniov  eTOOCE®V  CE
OLYKEKPIUEVOL €PYO TOL KPUINPIOL Y10 TOVG TEPIGGOTEPOVS OO TOLG HOONTEC TOV
detypatog. To 37° kor 38° £€pyo tov kpumpiov Arav petald towv £pymv oto onoio

onpewdnKav ot TpoavapepOeices, oNUAVTIKA VYNAOTEPES, EMOOGELC.

[T cvykekpéva, oto 37° £pyo 10 1060010 emtvyiag fTav 45%, dnladn mepinov
ol piool Mrov oe Béon va emAvovv AekTiKO TPOPANUa agaipeong, O6tav avTO
SlrtvmeVOTAY LE TN (PNOT EIKOVAOV. XTO TAAIGI0 TOV GLYKEKPIUEVOL £pyov, (nthOnke
amod Tovg panTég vo deiEovy TV €IKOVO PE TAL UTOAGKLO TOV TOUG OMEUEVAV, OV
yxboovv 3, dedopévov Ot apykd eiyav 9. Ot pantég elyav otn 61dbeon tovg o
apyIKn ewovo pe 9 umoAdkio Kot GALES 3 ekoveg pe TIG TOUVES OmaVINGELS OO TIG
omoieg o1 pantéc umopovoav va emAEEOVY Kol 6TIG omoieg amewcoviovtay 4, 5 kot 6

UTTOAGKLOL.
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Kot’ avedoyia, o mocootd emitvyiog tov podntov oto 38° épyo frav 42,5%.
Ankadt], ovolootikd, OAot ot podntéc mov amdvincov cwotd oto 38° épyo,
anavinooy cmotd Kot 610 37°. ZntodUevo ToV GUYKEKPLLEVOL EPYOV NTAV Vo ETAEYEL
N edva He TIC KOTEG TOV GLVOAIKA glye €vag avOpmmog, av apyikd eiyxe 8 kot émetta
ayopooce dAheg 2. Ov poOntég eiyav otn dwbecn tovg S5 ewdves. Ztig O00
anewoviCovtay ta dedopéva, onNAaodT, ot 8 kot o1 2 KOTEG avVTIoTO(O, EVD OTIS TPELS
dAec amewoviCovtav 10, 11 ko 12 koOteg, avtiotoyo, ot omoieg amoTEAOVGAV

OVGCLOOTIKA OAES TIG EVOEYOUEVES OTMAVTINCELS DGTE VO, EMAEEOVV TNV CWOTY].

Ao 1o mapoandve kabictatar eavepd 6Tt 1 diepedvnon TG TOUVIG LTIOAOYIKNG
Baong tov @oawvouévov, amotedel meployn 1Owitepov £vOlaPEPOVTOS. Metald twv
KOOV TapapéTpov Tov eAEyyOnKav, 6To TANIGIO TNG TOPOVCAS EPELVAC, NTOV M
TUXOLOTNTO, TOV OTOVINCEOV TV padntov, to [Tlaioio(Context) uéow tov omoiov
dturdveTal £va AekTikd TpoOPAnUe Tpdcobeong 1 apaipeonc, Kabmg Kot 1 exidpaon
tov Ecwtepikwv Avorapootaoewv (External Representations) — Ewovwv yio v
OVOTOPOTTOOH OE0OUEVOV Kol (NTODUEV@Y, GTNV dodKAcio ETIAVONG TOV AEKTIKMOV

TPOPANUATOV.

Apywcd, eléyyOnke n mBavOTTA TVYOIOG ELPAVIONG TOV POVOUEVOL, LECH TNG
xpoNG ™G uebodov test-retest, m omola €QapPUOCTNKE GE €va AGPUAEC YPOVIKO
neplldplo Tpidv gROONAd®Y, LETA TNV TEPOdo TV omoiwv, exavayopnyndnke 10co
10 37°, 660 kat 10 38° £pyo, TPOKEUEVOL Vo EAeYyO0VV SLOKLUAVGELS OTIC EMBOGELG
TOV ATOVINGEOV TOV LoNTdV, KoOMOG Kot evOEXOUeVT DTTapEN TUYOIOV ATAVTGE®V
and Toug pobntés. Amd to dedopéva TPOoEKLYE N VTapEN SPOPOTOINCNG OTIC
OTOVTNCELS TOV HoONTOV, HE OTOTEAECUO TOV OTOKAEIGUO TOVL EVOEYOUEVOL Ol

OTOVTIGELS TOV LAONTOV VO NTOV TUYOLES.

Kotomv, yio tov €heyyo g emPondntiknig Opdong Tov mMAOLGIOL, TOL
YpPNoWonomdnke yw v €MALON TOV AEKTIKOV TPoPANUdTOV mpodcheong Ko
apaipeong, yopnyndnke €vo cvvolo doKpaciov — mpoPfAnudtov mpdcheong Ko
apoipeons, To omoio. OTLTAOVOVTOV Ol UOVO AEKTIKG, OAAQ Kol HE TN Xpnon
avanopactdcemy. Baown emdimén g cvykekpipévne mapépufaong Nrav n ovamtuén
oTPATNYIK®OV enilvong mpofAnpatog Paciopévov oty ypnon ancikovicewv. TOco o
Babuog dvokoAiog, 00O KoL TO OVOUEVOUEVH WHAONCLOKE OTOTEAECUATO TV

dokiuacidv mov dev mepieiyav eikdva ftav tavtdéonua pe owtd tov 37% ko 38
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€PYoOV TOL KPLTNpiov, KabMS Kol TV VTOAOUT®V TPOPANUAT®OV TOL TEPLEi OV EIKOVA
Kol ypnotporomdnkay 6to miaicto ¢ mapéuPaons. H povadikn dtapopd ftov n un

VopEn amekdVIoNs 0ES0UEVOV KOt EVOEXOUEVOV ATOTEAECUATMV.

Ye avtd 1o onueio a&ilel va onuelmbel 0 oNUAVTIKOG TEPLOPIGHOG TOV COGTMOV
amovVToE®V TOV podntov oty debtepn mepintmwon. [lio cvykekpyéva, ot povol
nafntég mov umdpecav vo €mMADGOVV TO AEKTIKA TpoPAnuata mwpdcobeong kot
apaipeong ympig T xpnon eovag NTov eketvor ot onoiot a&loroyndnkav pe 4 7 B
pabuo Ipowuns Mabnuotixng Exopreras (2 pobntég and tovg 40). Axodpa, givat moly
onUovTiKO va avoeepbel to yeyovog OTL Ol TEPIGGHTEPOL HOONTEG OTNV TEAMKN
YOPNYNON EMESI®KAV TN XPNON OVOTOPACTACEDY Y10 TNV ETIAVOTN TOV TPOPANUATOV,
KAl T0 omoio dev mapaTNPNONKE GTNV apPYLKN YOPNYNOT Kot £ivorl AUEGO ATOTEAEGLLA
g evdidueonc yopnynong tov 37% kar 38 épyov, To. omoia epmepiEiyay KOV
Emiong, Ntav apxetol or padntéc mov mpoomabodoav avemTLY®S, MGTOCO, VO
OEIKOVIGOLV T OVTIKEIPEVA TOL TPOPANUATOG TOL TOVG divovtav KaOe popd. Koatd
ovvénela, Packd evpnua amoterel n emdiwén tov padnNTOV va eviomicovv Kot 61N
oLVEYXEWL VO ypnoonomacovy o ECwtepiky Avomopdotacy Yo, TNV €MIALON TOV

AEKTIKOV TpoPANpHaTOV Tpodcheons Kot apaipeong.

Zolijrion

Youewva pe tovg Fidler, Philofsky, Hepburnkot Rogers (2005), n avamtuén
oTPATNYIK®OV emilvong TpofAnuatog and pabntég pe cuvopopo Down, mpooyoiikng
OAAG KOl TPMTNG GYOMKNG NAKiaG, elvarl cagéotata VTodeEsTeEPN OO EKEIVY TOV
pafntov tomikhg avémtuéng. Onwg mpokvTTEl Omd TNV GTATIGTIKY] OvVAALGY, N
ATEKOVION TV 0edOUEV@V, 0AAL Kal, TOV TOAVAOV OTOTEAEGUATOV TOV AEKTIKOV
npoPAnudtov tpdcsbeons Kot agaipeong eival 1O1UTEPMG GNUOVTIKY Y10, TANOVGHOVS

padntov pe ovvopopo Down kabwg cvviotd éva emPonOnTikd-vTOGTNPIKTIKO
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mA0ic1o HECM TOV OTO1oV Ol €V AOY® HaBNTEG UITOPOVV va. ETAVOLV TPOPAUOTA, TO
omoio. €KTOC TANIGIOL 0gv UTOPOLV Vo, OloyEPLoToVV. TOo GUYKEKPIUEVO YEYOVOG
épyeton oe avtifeon pe To eupUOTA EPELVAOV GE TANOLGUODE HOONTOV TLTIKNG
avamtuéng, ovuemva pe TG omoieg M omewkdvion (representational illustration)
AeKTIKOV TTpoPAnuatwv mpocHeonc, agaipeong, oAAG kal, amapiBunong doev dpa
emPondntca (Dewolf et al., 2014). Qotdc0, N Vmapén T€T010V TOTOV AVTIPATIKOV
nopaTnPioemV ot dudikacieg enilvong TpofAiuatog petald Tov dHo mAnbvoumv
etvar oAy mBavov va oeidetal oto Yeyovog OTL ol unyavicpoi udbnong tov
padntov pe cuvopopo Down etvar dtopopetikoi, amd EKEIVOVE TOV HLOONTOV TUTIKNG
avamtoéng pe dueco omotélecuo ol anewkovioelg (representational illustrations) va
EMOPOVV  JOPOPETIKG OTN JOIKAGIOL GYESAOUOD  EMAVONG TPOPANUATOS TV
padntov tov dvo mAndvcudv. OvclaoTikd, HEGH TV EVPNUATOV TNG TAUPOVCHG
épevvac, olakpivovpe cogelg evdeielg OTL M emOPOOT TNG OMTIKNG UVAUNG OTN
dwdkacio pddnong tov pabntodv pe cvvopopo Down givor kabopiotikig onuaciog
Yo v emitevén tov padnolokav otoywv mov tibeviar, pe GUECO AvTiKTLTO TNV
avadeltn g ewovag o€ KOUPIKN TOPAUETPO Yoo TNV O0AGKOAMO TOV AEKTIKOV

aplOuNTIK®OV TPOPANUAT®V.

Onwg &xel oM avaeepbel, aloonueio elvar n mpoyevéotepn deEodkn perén
Kol EVOGYOANGT TOV EPELVITMV LLE TN JEPELVNON TOL GLYKEKPLUEVOL (NTNUATOG GE
TANOLGLOVG Lo TOV TVTIKNG AVATTVENG, ®GTOCO, OV GLUPBAIVEL TO 1010 KO YLl TOVG
mAnBvopovg padntodv pe vontikn votépnon. Katd cuvéneio, n mopovca Epevva i6mg
dtvel 10 évoucpo Yoo TNV GTPOPY] TOL EPEVLVNTIKOL EVOLOEPOVTOG TPOG TNV
EKTEVECTEPT KOL OVOAVTIKT LEAETN TOL POIVOUEVOD TNG YEVIKELUEVNG OTOTVYIOG TV
ponTodVv oty emilvomn AeKTIKOV TpofAnUdtov, pLe speavn T odbeon epunveiog tov

(QOLVOUEVOL KOl TTOPOYTG TPOTAGEMY Y10 TNV AVTILETMOTIGT) TOV POLVOUEVOV.

2ournepdouaro
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Onwg avadeiydnke amd o E0PAUATO TNG TOPOVCOS EPEVVOC, | YPNON TS EKOVOG
elval kopPikng onuaciag yio v emiAvon AEKTIKOV TpoPAnudTov mpdcheons Kot
agaipeong yo Toug padntéc pe ovvopopo Down. To bwaitepo Tpoeid TV ev Ay
pontov  0étel  meploptopohs otV IKOVOTNTA TOVG v TPOSAauPdvovy, va
xPNooTolovV, oAAd Kot vo emeEepyaloviat TIG TANPOPOPieG £T61 MOTE VO, EMAVOVLV
mpofiuata. Katd cuvéneia yio tov oyediacud mopepacemv mov oyetilovrol e v
CUYKEKPILEVN YVOGTIKY] TEPLOYN Kpivetal amapaitnn 1 xpnon €woveov 1060 Tmv
dedopévmy, 660 Kol TV TOOVAOV OTOTEAEGUATOV TOL €kdoTtote mpoPAnuatog. H
amovoio Kelwévov, omAaon, M un vmopén avoykoadtntog Yoo emeepyocio TV
npoPAnudtov ce YAwoowod enimedo dpa emPondntikd ce mAnBucpovg pabntov pe
ovvdpopo Down, pe amotérecpa va dnuovpyet Eva mhaicto (context) uéca oto omoio

ot podntég pe ocvvopopo DoOwn umopovv va emAHOLY AEKTIKA TpOoPApaTa.

Ilpotdoeig yia Lysoraouo Hapéufoocng

Efaitiog toov wWiutépmg vyniov emddce®V o AEKTIKA TPOPANUATO  TOV
nepleAdpfovoy Koveg Bo UTOPOVGALE VO IGYVPICTOVUE OTL Yo TOVG HoONTEG pe
ovvdpopo Down glvarl oA mo e0K0A0G 0 XEPIGUAC AEKTIKOV TPOoPANpdTmV, dtav Ta
dedopéva Tov mpofAnuatoc mopovstalovrol vird ™ popen ewkovas. Etot, Bempeiton
ONUOVTIKO, Yio Topddetypa, Otav 0 04oKoAog BEAEL va d1OAEEL Eva AeKTIKO TPOPAN LA

TPOGHESTG 1] APOIPESN G GTOVS £V AOY® HaBNTEG, VO TO KAVEL LE YPT|ON EKOVOV.

Mo mapddetypo ag vrobécovpe 61t {nroduevo givar va ddaybBovv ot pabntéc to

TOPOKATO TPOPANUA :
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“O Tiapyog eiye 4 avtokivytakio ko1 1§ UOUE TOv, TOL ayopooce diia 8. Ilooa

ODTOKIVHTOKLA ExEl oVOAIKG, 0 I 1wpyog;”

Ba umopovce eVaALOKTIKA Vo Tapovotactel og ENG :

Aglyvovpe otov pafntr v gikova mov PpiokeTon mOve oploTeEPA Kot TOL AEUE OTL
o [opyoc elye 4 avtokvnréxio. 1N cuvéyela Tov AEpE OTL 1| papd Tov aydpace GAla
8 deiyvovtog Vv KOV TAV® SeELE KOt TEAOG POTAUE, OELYVOVTOS TIC 3 KAT® EIKOVEG

ol amd avTEG Hog deiyvel Tooa avtokvnTdkio £xet o [dpyog cuvorkd.

Agdopéva:

Eivor oyedov PéParo, 6tL oty apyn o pobntig Bo amaviiost apkeTtés Oopég

toyaie, OAAG, HEe TNV KOTOAANAN TPOTPOTY| UTOPOVUE OTUSOKE Vo TOV mOncoveE
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otV Kotdktnon deflottov  emilvong mPoPANUATOC KOl 6 (GAAO  TAaiclo,
amoALaypéEVo omd ewkoveg aflomolnvtag tn uEBodo g oTadlaKNg amdcPeons Tov

ontiko¥ epebiopatog (Zmaptdin kot cov., 2011).
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Hopaptyuo 1 : Kpitipio Hpowns Mobnuatixng Emdpxeios s Ovtpéytng yio
moudia amo 4:00 éwg 7:05 (étn:unveg).

‘Epyo 37: (O E&etaotg delyvel nv eikdva pe ta 9 pmoldkio.) Xe avtiyv Ty eKova
PAémerg 9 umordxia. Av xdoeig ta 3, moca Oa cov petvovv; Agie pov og mowo amd
aVTEG TG €KOVEG LILAPYOLY oo pmaAdkia, 6ca cov guevav. (O E&etaotg deiyvel

T1G EIKOVEC GTNV KAT® GEPAL.)
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"‘Epyo 38: (O E&etaotng deiyvel v mave apiotepd swkova pe g 8 koteg.) ‘Evog
dvBpomoc elye avtég €00 T 8 KOTEC. Meth ayopace dAleg 2. (O E&etaotrg deiyvet
v Tave deid ewova pe Tig 2 kotec.) [looeg koteg €xel TOpa; Agile pov v gikdva

pe ™ cwotn andavinon. (O E&gtaotng deiyvel v KAT® GEPA e TIG EIKOVEC.)
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Na AvBovv Ta Tapakdto TpofAnpoTa

1. O INwpyog apyikd elxe 9 pmaldkio. Av éyoce ta 3, TOCH TOV EUEVAY;

2. H Mopia eiye 7 kopapéres. Av Epaye Tig 2, TOGES TIG ELEVAV;

3. H EAévn eiye 10 kodkdeg. Av ékave dmpo otn ¢iAn g, v Kdrtua, T1g

4, m6oeC KOOKAES TIC EPEVAY;

4, H Koatepiva eiye 4 otohd. Av €dmwoe otnv papd g to 2, Téca g
guewvav;
5. O Nwohag eilxe 8 kapafakia. Av édmwoe ta 3 6ToVG PiAOVS TOL, TOCH

TOV EUEVay;

6. "Evag avBpamog elxe 8 k6tec. Metd aydpace aAleg 2. [1ooeg kOTEG ExEL
TOPO,;
1. ‘Exo oto Palo 4 xapapéres. Metd aydpaca dAles 2 ko Tic EBara kot

avtég péca oto PBalo. Ildoeg kapapéreg Exm topa;

8. H Koatepiva elye 3 poivpio péoa oty kacetiva mme. Metd aydpace
Ao 2 kon To EBaAe Ko avtd péco otnv kooetiva g [1oca poivPia £xet

TOPA;

9. H EAévn eiye 4 mepiotépro. Metd ayopace aiia 2.116c0 mepiotépia

EXeL TOPA;

10. O Nwohrog elye 2 okviakwo. Metd aydpace dAra 2. T16ca crvAdkio

ExeL TOPO;



