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AIEPEUVWVTAC TIC KEIEC TWV OXOKAAWY
NG MPWTORXOUING EKMRIBEUONG
OTQ MOXONUATIK&

Y6via Kkagouan, Métpos XaBidpns

Maveniothpio Aiyaiou

D Mepidnyn

2TnNV gpyaoior ouTn OIEPEUVWVTOI O AVTIANWEIG TWV EKTTAIOEUTIKWV TNG TMOW-
TOB&OUING EXTTAIOEUONG OXETIKG UE TIC Q&ieC TOU OIGUOPPWVEI N U&ONON Ko N
OI0GOKOAIO TwV UXONUOTIKWY. XTNV EPEUVX OUUUETEIXOV 48 eKTaIOEUTIKOI TTOU
OiOOOKOV OE TEOOEPO OXOAEIX UE BIXPOPETIKG KOIVWVIKOOIKOVOUIK& KOI TIONTIOUI-
K& XOPOKTNPIOTIK&. H guAoyn Twv 0e00UEVWY OTNPIXONKE OTN CUUTTARPWGON EVOG
gpwTnuaToAoyiou. Ta armoteAéouaTa 0c1&av 611 N oU{ATNON TwWV KEIWV UE TOUG
EKTOUOEUTIKOUG UITOPET VoI KImOTEAEDEI Evor TPOOPOPO TTACIGIO MPOBANUCTIOUOU
VIO TIG EMOUUNTEG OAOYEC OTN UOBNUTIKA EKTTAIOEUON.

) Eilcaywyn

Tig TeAeuTaieg OekaeTieq N MaPadOX 60wV EUTAEKOVTAI 0TN BEATIWON TNC NXON-
MOTIKAG TIXIDEING OTI 0 OKOTIOG TNG MOONUOTIKAC eKMaideuong dev €ival omA& n
“améKTNON” TOU HOONUOTIKOU TIEPIEXOUEVOU, AN KUPIWG N GvATITUEN IKAVOTATWV
mou BonBolv To PadNTA va a€lohoyel To POAO TwV PABNUOTIKWV 0T olyXpovn
Kolvwvia (BA. evdelkTik& NCTM, 2000; van de Walle, 2005; Mpdypouua Zmoudwv
yIo T MaBnuaTiké otnv YmoxpewTiKA Ekmaideuon, 2011), kaBI1oT& 10 EvTovn TNV
QVAYKN PIcg oulATNONG YIa TIG a&ieg TTOU OIUOPPOVEI N JIDXOKOAICK Kol u&onaon
TWV HOONPOTIKWY 0TN 0XOMKA T&EN. O TIPOGOIOPIoUOC CUYKEKPIMEVWY IKAVOTATWY
TWV JOONTOV WG ONUAVTIKEG emNEe&ieTal oo a&ieq Ko 0dNYel o€ TTPOKTIKEG TTOU
OIGUOPPWVOUV TNV TRUTOTNTA TOU MaONTA WG MEANOVTIKOU TTONITN. Z0PPWVa Je
Tov Bishop (2008p) o oxediaouog TNG HaONUATIKAG eKMaideuong oe k&Oe XHPo
eNMNPeGleTl QMO TIG TTOMTIOUIKES TNG OEIES, TIQ GEIEQ TWV KOIVWVIKWV KOI EKTTOI-
OEUTIKWV BECPQV TTOU TN JIKUOPPOVOUV, GAAG KO TIG 0EIEq TWV EKTTAIDEUTIKOV KA
TWV HoONTOV 0T HEBNPOTIKE OTIWG KUTEG EKPPGIOVTAI TNV KAONUEPIVI TTPOKTI-
KA TNG oXOoAIKAG T&ENG. QoTdoO0, N u&ONoN Twv GEIWV TTOU CUVTEAEITOI OTIG OXOAI-
KEC TREEIQ TWV PABNUOTIKWY VIVETOI CUVABWS CIWTINP&, eV TAUTOXPOVA Ol a&ieg
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0V KOTOYPXPOVTAI UE OOPAVEIX OTK KVOAUTIKX TIPOYPXUMOTO TWV JOXONUATIKOV
(Bishop, 2009).

H avayvpion Kol cuveldnTomoinon ormd Toug eKmaideuTIkoUg Twv GEIWY TIOU Ol
id101 DID&OKOUV €ivai ONUAVTIKA, KKOWS N YEAETN TNC oxEong Tng u&onong oy
KOl TN OIDGKTIKAG TTPOKTIKAG TWV EKMTAKIOEUTIKWV EMITPEMEI VX TIPOCDIOPIOTEl UE
OOPAVEIX N TTPOCPOPG TNS HOONUATIKAG EKMTAIOEUONG OTIC TTPOYUATIKEG OUVOAKEQ
NG XOMKAG T&ENG. O1 ai€ieq TwV EKTAKIOEUTIKMV SIXUOPPOVOVTOI IO TO TTOMITIGUI-
KO TOUG UTIORABPO, TIG YVWOEIG, TIG OTROEIC KO TIG GVTIAAYEIG TOUG VIO TN JoONuo-
TIKA EKTTIXIOEUON, VD TRUTOXPOVK TTHEOXKOAOUOOUV KOl EAEyXOUV KGOE DIOGKTIKA
KaT&OoTOON, 0ONYWVTOG o€ €MAOYEG, amop&oeic Kol dpdoeic. Emopévwe umopoldv
va BewpnOolv we YecOAXBNTES KA TTIPORYYEAOI TNG CUUTIEPIPOPAC TOU EKTTIDEU-
TIKOO 0TN OXOAIKA T&EN TwV PaOnuaTik®v (Doruk, 2012). 1NV Mopolox epyaoia
YiveTal piok apxIKA diepelvnon Twv a1V Twv EMAVWY daok&AwY TN MPwToR&OI-
0Q EKTIXIDEUGNC OTOL OONUOTIKA.

) OswpnTIKOG TAKicIO

Av Ko UTTGPXOUV OIGPOPETIKES TIPOOEYYIOEIG YIa TNV Evvoia TNG a&iag (BA. evdel-
KTIK& Seah & Bishop, 2000), uymopodue va emonuévouue 6T ol aieg gival yevi-
K& ouvdedeuéveg e TNV mepIoxf Twv ouvaloBnuéTwy (affective domain) ko pe
EPWTAOEIC TTOU GPOPOUV Qv «EIVAI ONUAVTIKO KG&TI (V& yivel)», KOG oe auThH TNV
mepimTwon K&molog mpémel v k&vel emMAoyEQ Kal var A&Bel amogpdoelc (Bishop,
2008a; Seah & Bishop, 2000). 20ppwva pe Toug Seah ko Bishop (2002) (BA.
Dede, 2006), av ol emoIOAoelg (beliefs) oxeTilovTal pe K&TI TTou €ivail oAnBIvo Kol
UTT&PXEI 0€ EVO OUYKEKPIPEVO TTAXIGCIO, Ol &&leq OXETI(OVTAI e K&TI TTIOU EIVAXI ONUG-
VTIKO XWPIG ava@ops o€ K&ToI0 TAKIGIO.

01 a€ieq umopolv va Bewpnbolv we «dIMPOCWTTIKES Kol ONUOCIEG CUUPWVIEG
OXETIKX UE TO TI OPEINOUV VO KAVOUV O OUPPETEXOVTEG O€ IO KOIVOTNTK TIPXKTIKAG
TTPOKEIPMEVOU V& EIVAI AEITOUPYIKA PIX KOIVWVIKA ou&do» (Atweh & Seah, 2008, o.
3). AuTA n B&on emTPEMEl Vo vadoyioToUpE OTI 01 GEIEG OE MI KOIVOTNTO OUVEXXGQ
op@IoBnTolvVTal Kol avadlopyavwvovTal. EmmAgov, deixvel 0TI ol a&ieg evog oTd-
MOU eival amoTEAEOUO TNG GAANAETIOPOONAG TOU WE TO PIEAN HIG KovOTNTAG: «Ol
a€ieg eival HEPOG TN KOUATOUPOG MIG KOIVOTNTOG Kol BonBolv va ka®odnyoulv TiC
EVEPYEIEG TWV PJEAQV TNG, TNV KOIVOTNTK WG Evar OAO GAAG Kol TN oX€on TNG KE TIC
GANECQ KOIVOTNTEQ TIOU UTTOPET VO EXOUV JIGPOPETIKEG a&ieq» (Tan, 1997, oto Seah
& Bishop, 2000, o. 5).

JTO XWPO TNG HOONUATIKAG EKMTAIOEUONG EXOUV TIPOYUATOTIOINOET Aiyeg EpEUVER
OXETIKEG ME TIG afieq OoTa PaONUATIKG. K&moleg amd auTéQ €oTIG{OUV 0TI aieq
mou pNT& A olwmnE& SIKUOPPOVOUV TO GVOAUTIKG TTPOYPXUUOTH KOI T GXOAIKG
EYXEIPIOI TWV PABNUOTIKWY KOl KATTOIEG EOTIGLOUV OTIC OEIEC TWV EKTARIOEUTIKOV
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Kol Twv podnTtwv (Bishop, 2008y; Dede, 2006, 2009; Doruk, 2012; Leu & Wu,
2004; Liman, Salleh & Abdullahi, 2013; Sam & Ernest, 1997).

YOppwva pe Toug Sam kol Ernest (1997), o1 a&ieq oTax paOnuaTikG prmopolv
vo opadoroin®olv og TPEIC KATNYOPIES: &) 01 EMOTNUONOYIKEG aiieg, oI omoieg
apopolv oTnV amOKTNON, TNV GEIOAOYNON KOl TG XXPOKTNPIOTIK& TNG MOONUKTI-
KAG yvwong, 6mwg N aKpiBei, N ouoTNUATIKOTNT Kol 0 opBoloyioudg, B) ol Kol-
VWVIKEQ KO TIONITIOUIKES a&ieg, TTOU OUVOEOUV TN YOONUGTIKA eKMaideuon Ye TNV
KOIVWVIX, OTTWC N ouvepyooia, N dIKaKioalvn Ko N EKTIUNGN OTNV OPOPPIX TWV PO-
ONUATIKWV K&l Y) 01 GTOUIKES a&ieg, Tou emnped&iouv Evar &TOUO WG YadNTA, 6Mwe
N UTTOMOVH, N GUTOTTEMOIBNON K& N dNUIoUPYIKOTNTA. O CUYKEKPIPEVOI EPEUVNTEG
MEAETNOGV TIC OEIEC OTO HOONUATIKG OTON GVOAUTIKG TTPOYPGMMOTO TNG MoAXIoiog
KOOMOC Kal TIC GEleC TwV EKTIRIDEUTIKWY OTO aONUaTIKG. Xe oxéon e To delTEPO
{ATNUG, Ta mOTEAEOUGTG Toug EDEIERV OTI O VATIOYWYOI EdWOOV EUPOON KUPTWC
OTIQ EMOTNMOAOYIKEG O&leg, 01 OGOKOAOI TNC TPWTORAOUING EKTIRIDEUONG AVOPEP-
OnNKav KOl OTIC TPEIG KATNYORIES GEINV, EVRD Ol EKMTXIDEUTIKOT TNG OEUTEPOPRXOUING
eKMaideUong E0WONV EUPAON KUPIWC OTIG ATOUIKES aieg.

J0ppwva he Tov Lancaster (2006), ol a&ieq umopolv va avahuBolv oe Tpic
mAaiolo: o) To TTOAITIONIKO Kol 10TOPIKO (cultural and historical context), B) To Kol-
VWVIKO-TIONITIKO (socio-political context) kau y) To aTouikd (individual context). To
TPWTO TMAKIOI0 oUVOEETAI e aieg TTou OXeTI(oVTal pe TO oefaoud oTn dIcpope-
TIKOTNTCK, TO OEUTEPO PE TNV EVTIMOTNTX K&I TN GUVETTEIX AOYWV Kol TTPGEEWY KA
TO TPITO Pe TNV uTeUBUVOTNTA. EOTIGlOVTOG OTO TIPWTO MAGIOIO VIG TIG aiieq oTx
MaONUOTIK& Tovilel OTI TPOKTIKEG OMwG N olvdeon TNG avAMTUENG UOONUATIKWV
EPYOAEIWV KO EVVOIWV UE TIC GVTINAWEIQ KX TIG BEIES TNC GUYKEKPIUEVNG KOIVWVIOG
MEOO oTNV ommoia avamTiXOnkav dieukoAdvel Tn diaudpPpwaon TNG a&icg TNG armodo-
XAG TOU «&ANOU» KO TOU «DIGPOPETIKOU» GO TOUG aONTEG.

2Tn OIKA PO EpEUva oTNPIXOAKOKE 0TO BewpnTIKO TAXICIO Tou Bishop Kol Twv
OUVEPYOTMV TOU, TO OTTOIO TTXPOUCIXLETAI OTN CUVEXEIX OVOAUTIKG, KOOWMG EOTIGLE!
ue ueyohlTepn COPAVEIX 0€ BEIES TTOU OUVOEOVTHI PE TO HOONUOTIKG.

O Bishop (2008B) diakpivel OUo €i0N a&IWV: TIC a&ieq oTX PaONUATIKG (Mmath-
ematical values) ol omoieg OxXeTI(OVTaI PE TN MAONUGTIKA OKEWN K&l TIG TTXIDN-
YwYIKEG aieg oTa paOnuaTikG (mathematical educational values) o1 omoieg, wg
OTTOTEAEOUC TWV GEIDV 0T HXONUATIKG KO TWV YEVIKOTEPWV TTXIDRYWYIKWV GEIQY,
EVOWUOTOVOVTOI OTO GVOAUTIKG TTPOYPAUUOTO, T OXOAIKG EYXEIPIOIO KOl TIC TIPO-
KTIKEG 0T OXOMKA T&EN. H mapoloa epyaoic e0TIGIEI OTIC GEIEC OTO UOONUOTIKE.

YOppwva pe Tov Bishop (20083, 2009) n av&Aucn TwV GEIMV OTA JOONUOTIKG
WTIOPET VO TTIPOOEYYIOTET e BAon TPEIQ BAOIKES ouVIOTOOEC: o) TNV 1I0g0AoYIKNA (ideo-
logical), B) Tn ouvaxioONUATIKA (sentimental) kai y) TV KolvwvIoAoyIKA (sociologi-
cal). AvoAuTIKOTEPOK:
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o) H 10e0AoyIKf cuVIOTOOX apop& oTIC a&ieg Tou opBoAoyiouod (rationalism) Ko
TOU avTIKEIUEVIOUoU (objectism).

H o&ia Tou opBoAoyiopol cuvdEETAI e TN AoyIKA av&Auon, To GUANOYIOUO, TO
EMIXEIPNUO Kol €ival Towg N a&ix TToU ol TTEPIoOOTEPOI GvOPWTIOI CUVOEOUV UE TG
MaONUOTIKE. TMveTou EUPAVAG KAT& TN JIOGKTIKA TTPOKTIKA 0TN OXOMKA T&EN Twv
MOONUOTIKWY 0TV OIVETAI EUPOON OTNV QVATTTUEN emxeIpnuaToloyiag, oulnTAoe-
WV JE QVTITOPGOEON GTMOYEWV KOI OTNV KATAKOKEUN AMOJEIEEWV.

H oupmAnpwpoTikA ol Tou opBoloyiopod givail 0 aVTIKEIUEVIOUOG, TTOU EUTTE-
PIEXEI TN OUYKEKPIYEVOTIOINGN TWV NXONUOTIKWV 10€WV K&l TO OUUBOAIOUO. O1 po-
OnuaTiKoi, o€ 6AN TN OIXPKEI TNC I0TOPING TOUC, EXOUV dnuIoupyhoel TOAMamAolg
TOTIOUG QVOITOXPGOTOEGNG, Ol OTTOI0I CUVABWS XPNOIWOTIOIo0VTaI wg B&on yia Eva
enoduevo emnedo apaipeons Kotk Tnv EENIEN TNG HOONUATIKA okEWNC. EKkpp&le-
TOI 0TN JIDGKTIKA TMPOKTIKA HEOW TNG evO&PPUVONG TWV PaONTOV VO EMIVOOTV T
OIK& TOUG GUMBOAG VIO VO GVTTOPOOTAOOUV TN OKEWN TOUG A V& XPNGCIKOTIOIN0V e
eUENIEIr OIPOPETIKG EPYOAEIR (TT.X. XEIPOATITIKE, TEXVOAOYIKK) OUVOEOVTOC DIPO-
PETIKEG TTEPIOXEQ TWV HOONUATIKOV.

B) H ouvauoBnuaTikA cuvioTwoo epIAauBavel TiI a&ieg Tou eAEyxou (control) Ka
NG Mpoddou (progress).

H ol Tou eAEyxou GUVOEETAI E TNV EKTIUNON TNG KOPGAEING TTOU TK UOONUOTI-
K& TTPOOPEPOUV PHEOW TWV KAVOVWV KOl TWV OIGSIKXGIOV TTOU £XOUV OVOTITUEE!, KO-
Bw¢g pmopodv vo TTPORAETOUV KATOOTAOEIG KO VoL EQOPUOLOVTOI 08 KOBNUEPIVER
KoTaoThoeIG. H &l auTA eu@avileTal oTn OXOAIKA T&EN OTavV 01 pxONTEG EXOuv
TNV EUKXIPI Vo DIKXIOAOYOUV YIGTI JIa arm&vTnon Oev €ivail owaTh A YIGTI EVag oA-
yop16uog 1ox0el A va emme€epy&lovTal HXONUGTIKEG AUOEIC 08 KOIVWVIKG {NTAUGTC.

H oupnAnpwpaTiki afioe Tou eAéyxou eival n mpdodog, n omoic avapEPETA
oTnv €EENIEN TNG HOONUATIKAG OKEWNG MEOW JIPOPETIKWY BEWPIMV KOl UEBOIWV.
MveTal EPAVAG 6TV 01 HaBNTES EXOUV TNV EUKAIPIO V& ava{nTAOOUV BIGPOPETI-
kKoUg Tpomoug emiAuong evog MPOPBAAUOTOG A VO KGVOUV YEVIKENOEIG EEKIVOVTOG
oo €I0IK& TTHKPAOETYUATC.

Y) H KOIVWVIOAOYIKA OUVIOTWOX EUTIEPIEXEI TNV GEIX TNG AVOIKTOTNTAC (OPeEnness)
KO TOU puaTnpiou (mystery).

H avolKTOTNTO ouvOEETHI We TN ONuooIc uTTEP&OTTION TWV 1I0EWV, 0TV OAEG Ol
MOONUOTIKESG 108€C €ival avoIXTEC Vo eEeTaoToUv ammd 6Aoug. H evB&ppuvon Twv
MOONTOV V& TEOUGCIGIOUV OAEG TIG 1I0E€C TOUG KO VX TIQ UTIEPOOTII{OVTAI OTNV TGEN
AMOKOADTITEl UTA TNV OEICK.

H ouunAnpwuaTikh o&io TNG QVOIKTOTNTAC EIVOI TO PUOTAPIO, TTOU OUVOEETAI
ME TN yoNnTEIx TwV PHaONUATIKWY 10V, H evaox0Anon Twv puodnTv pe Eva modA
A N UEAETN 1I0TOPIKWOV OTOIXEIWV YI TNV EUPEVION PRONUATIKDOV IDE@V (OTTWC VI
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oP&IEIYUe TO UNOEV f TO &Melpo) pmopel va BondAcouV Toug HaBNTEG Vo avaAo-
yloTo0V OG0 EKTTANKTIK& UTIOPET VO EIVAI TO HOONUOTIKG EMTEIYUOTA.

JOUPWVA UE TOV OUYKEKPIUEVO EPEUVNTA, 01 G&ieC OTH YXONUATIKG avanTlo-
OOVTOI PEOOK OE GUYKEKPIUEVD KOIVWVIKO-TTOMITIONIKG TTAdioIo. O1 €peuvEg ToU UE
TOUG OUVEPYGTEG TOU OTNV AUOTPONIG E0eIEav OTI 01 EKTTAIOEUTIKOT SITNPOUV O&leg
OTO HOONUOTIKE Ko €MNPEGIOVTOI OO TO XXPOKTNPIOTIK& TNG KOIVOTNTAG TWV
HOONTOV TOUG, OTTWG TO KOIVWVIKO-TIONITIOUIKO TAQiOIO TNG K&Oe OXOMKAG T&GENG
TOU aVOOEIKVUEI OIOPOPETIKEG AVAYKES TWV HAONTOV TNG, A& KOl YEVIKOTEPK
TNV KOUATOUPG Tou oxoheiou 6mmou did&aokouv (Bishop, 2008B; FitzSimons, Seah,
Clarkson & Bishop, 2000). EmmA&ov, KaB®OC oI EKTTXIOEUTIKOI OUOKOAEUOVTOI VO
OITUTIWOOUV TIG GEiEq TOUG OTO PaONUATIKG, N UTapén pIcg BewpnTIKAC 0POAOYi-
og, OMwg n mponyolpevn, PAIveTol v BonB& oTn WMEAETN TOU CUYKEKPIUEVOU OE-
MOTOG.

D IKomOG TNG £PEUVAG

Onwg €xel onuelwdeT mponyolueva, ol GEieg TwV EKTIXIOEUTIKWY EMNPEX{OVTAI GO
TIC IPOUTTGPXOUGCEC EUTIEIPIEG TOUC (TTONITIOUIKES, KOIVWVIKEG, YWWOTIKEG KATT.) OAAK
TAUTOXPOVO PETOOXNUOTICOVTOI OUVEXMC MECHK OTO TAXKIGIO TNG KOIVOTNTOCG OTNV
omoia ouppeTéxouv. H mapoldoa gpyaoia diepeuva TAOTIKG TIG a&ieg ToU dITN-
PoUV 01 EKTIXIDEUTIKOI TNC TTPWTORGOUING EKMTAIdEUONG OTN XWPO MGG oTa Madn-
MaTIKG pe B&on To BewpnTikd MAaiolo Tou Bishop (20083, 2009). EmmAéov mipo-
onaBel va avixvelaoel dIGpPOPOTTIOINCEIG TTOU UTIOPET VO UTIRPXOUV OTIG a&ieq Twv
EKTIXIOEUTIKWV TIOU OIOGOKOUV OE OXOAEIK e DIKPOPETIKA KOIVWVIKO-OIKOVOUIKG
KO TIOMITIOMIKG XOPOKTNPIOTIKG.

H digpelvnon auTA Pmopei vai dMoEl TO EVOUCHX VIO TNV amOTOTTWON TWV GVOi-
YKOV TWV EKTTAIDEUTIKWV 0 aUTO To {ATNHO. KOT& TN YVOUN MGG, MEAETOVTAC TIG
MOONUOTIKEG OEIEC TWV EKTIIDEUTIKWY OIVETXI I EUKXIPIO VO ONUIOUPYAOOUME EVav
KWOOIKX EMKOIVWVIXG, TTou Ogv oTNnEI(ETal JOVO 0 WUXOAOYIKEG TTPOOEYYIOEIG TNG
MOONUOTIKAC eKMaideUong, dA& Bonb& oTnv av&nTugn piag oulATnong yipw armod
EPWTAMKTO TTOU OUVOEOVTXI HE TNV OEIX TWV TIPOKTIKWY TTOU ETIAEYOVTOI YIX TN
OIDOOKONI TWV HOONUATIKOV.

D MéBodog

TNV £PEUVE, TIOU TPayUaTOTIOINBNKE Tov Mevépn Tou 2012 otnv ABAVA, EMAEXON-
Kov TE0oEPO OWOEKAOEDIC ANPOTIK& OXOAEIR UE OIGPOPETIKG KOIVWVIKO-OIKOVOUI-
K& KO TIONITIOUIKG XOPOKTNPIOTIKG. XTal 000 oxoleia (ZA, I poiToloav uobnTég
ME PETPIO KOIVWVIKO-OIKOVOUIKO €mMTIEdO, €K TWV OToIwv 0To &vax (XA) poitoloav
25% oAAOOGTTON HAXONTEC. 2TO OXOAEIO PE UYPNAD KOIVWVIKO-OIKOVOUIKO ETTITTEDO UG-
OnTOVv (2B) 0e @oiToloav aANodOTTOl HaONTEG, eV OTO OGXOAEID (ZA) pE XXUNAO
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KOIVWVIKO-0IKOVOUIKO emimedo (oiToloav 75% oAModarol uabnTéG. XZTor OXOASia
ouT& didaokav 14 GvTpeg Kol 34 yuvaikeg. Evreka ekmaideuTikoi didaokav 1-10
€N, 19 exnaideuTikoi 10-20 £Tn Kol 18 eknaideuTikoi 20-30 £T1n.

H ouloyn Twv dedopévwy oTNPIXBNKE 0TN CUPTIARPWON evOC EPWTNUATONOYI-
ou, To oroio TePIAGUBave TEVTE aVOIKTEG epwTAoeIg: 1) MNa moloug Adyoug Bew-
peite 6T a&ilel va avamTiEel To Toidi aONUATIKA okEWN; 2) MNoieg JIBUKTIKEG 00Q
TTPOKTIKEG OEWPEITE ATTOTEAEOUATIKEG VIO TNV GVATITUEN TNG HOONUATIKAG OKEWNC
Tou Taid100; 3) Moleq MPOKTIKEG TWV PRBNTWV 0G BEWPEITE CNUAVTIKES VI TNV
QVATITUEN TN HOONUGTIKAG TOoug oKEWYNG; 4) MNoleg MPAKTIKEG TWV YOVIQWV OewpEiTe
ONMOVTIKEG YIO TNV QVETITUEN TNG HaBNUGTIKAC okEWNG Tou aidiod; 5) Nepiyp&uw-
TE TAK ONUAVTIKG OTOIXEIC TOU OXOAIKOU €yXEIPIOIOU TWV UXBNUGTIKWY TTOU BEWPEITE
OTI urmopolV Vo UTIOOTNPIEOUV TNV QVATITUEN TNG MABNUOTIKAG OKEWNC TOU TIXIDI-
00. To epwWTNUOTOAOYIO 0OONKE OTOUG EKMTAIDEUTIKOUG TWV QVTIOTOIXWV OXOAEIWV
MEOW Twv OIEUBUVTOV TOUG KO TOUG {NTABNKE voi CUUTTANPWOET o€ JIKOTNUO PItG
eBOOPBOOG.

O1 mopamévw ePWTACEIC EMAEXBNKAV YIX VO avadgiEouV TIC aieC TwV EKTTKI-
OEUTIKMOV 0 OXEON UE ONUOVTIKEG OUVIOTOOEG TNG &ONONG Kol TNG JIDKOKONIGG
TWV JoONUaTIK®OV (d&oKahog, uaBNnTES, yoveig, oxohiké eyxelpidia) (BA. Kagpolon
& XaBi&png, 2013). AVOAUTIKOTEPG N TTPMOTN €PWTNON CUVOEETAI e TNV &I TNC
MaONUATIKAG okEWNG oTn {wh Tou TaudIol. H delTepn GMOOKOTIEI OTNV QVEOEIEN
&IV TTOU oTNPICOUV TIG DIDOKTIKEG TOUG TTPOKTIKES. H TPITN K&I N TETRPTN €pMTNON
apopolv oTo moleg aieq ol EKMAIOEUTIKOT Dewpolyv GNUAVTIKES var oTNPIToUV TN
MOONUOTIKA 0paoTNPEIOTNTA TOU TIOI00 KO TN YOVIKA EUMAOKA avTioToIxo. TEAOG
N MEUTITN EPWTNON OXETILETOU WE TIG 0i€ieg TOU BewpPOoUV 01 EKTTAIDEUTIKOT WG ONUO-
VTIKEG VO OIGOPPOVOVTOI HECW TWV OXOMKWV EYXEIPIDIWV.

0 enmbuevog mivakog (Mivakag 1) degixvel TIG BAoIKEG AEEEIC KO EKPPEOEIC TWV
OVOUEVOUEVWY YPOTITOV GV(POPDV TWV EKTTAIBEUTIKMV Kol TN a0vOEOH ToUg HE TIC
o&ieg OTO HOONUOTIKE OUUPWVA UE TNV KATNYopIoToinon Tou Bishop (2008p).

01 AEEEIG-KAEIDI&X XPNOIUOTIOINONKAV yIt TNV avéAuon Tiepiexouévou (BA. ZT&uou,
Xpovakn & Zibya, 2007) Twv GIMAVTACEWY TWV EKTIXIOEUTIKWY. H TEXVIKA auUTA
BewpnNONKe TPOOPOPN YIX TN CUYKEKPIYEVN PEAETN KOBWCS UTTOPET VO GTTOKADYE!
TO MNVOUOTO (OEIEG) OTO YPOTTA KEUEVD TWV EKMTAKIOEUTIKWV. Mg auTOV TOV TPOTTO
TTOOOTIKOTIOIRONKOV O GV(POPEC TWV EKTTAKIOEUTIKWY OE O&ieq o K&OE epWTNON.
2TOUC TMIVOKEG TWV KITOTEAEOUGTWY PARIVETOI TTOCOI EKTTAIDEUTIKOT AVAPEPONKAV OE
KoOepia aian.

D AnoteAéopaTa

Ta amoTeAEOUATO TNG EPEUVOG TTOPOUCIAIOVTAI GPXIKE ave ep®TNON TTEPIAUPBG-
VOVTOG OUYKEKPIUEVO TIOPAOETYUOTO amTd TIG KMAVTACEIG TWV EKTIIDEUTIKWY TIPO-



AIEPEYNONTAZ TIZ A=ZIEX TON AAXKANQN THE NPOTOBABMIAL EKIMAIAEYZHI LTA MABHMATIKA

Agieg oTa pABONUATIKA

NEEEIG-KAEIDIX OTIG AVAPOPEG TWV EKMAISEUTIKWV

IdeoAoyikn ZuvioTWoX

OpBohoyiouodg

AOYIKOG GUAOYIOUOG, OTOBEIEN, ETIXEIPNUATOAOYIX, CUUTIEQO-
ouat

AVTIKEIUEVIONOG

€Mvonaon ouuBoAwv, XpAon epyaAEiwV

ZuvaiodnUAaTIKA ZUVIOTWOX

‘EAeyxoc QVEAUGN TWV OAYOPIOUWY, EQPARPPOYA TWV HXONUATIKWY OTNV
emiuon MPOBANUGTWY TNG KABNUEPIVAG {WAG, KAVOVES
Mpbodog EVOMNOKTIKEG OTPOTNYIKES, YEVIKEIOEIQ

KoivwvioAoyikn ZuvioTwoo

AVOIKTOTNTX

OIKaloAOynon pIg 10€ag oTnVv T&EN, ou{ATNON OAWV Twv Aloe-
WV TWV RISV

MuoTAplo

10TOPIO HXONUATIKQWY, TIXIXVIOIG PE YPIpOoUg, BUUNOUOQ

Mivakag 1. A&ieg oTo aONUATIKG

KEINEVOU VO evTommioTolV TUXOV €0TIKOEIC N EMEIYEIC 0E OUYKEKPIUEVEG aéieg TTOU
OIEMoUV TN ASITOUPYIC CNUGVTIKWV TITUXWOV TNG MOBNUOTIKAG eKMaideuong. XTn ou-
VEXEIX YIVETOUI Ik CUYKPITIKA TTEPIYPOPA TwV dedOUEVWY TNG Epeuvag TO0O o€ oxE-
on Je TIg a&ieg mou avadUBNKaY OTIQ JIGPOPETIKES CUVIOTWOEC TNC MAONUATIKAG
EKTIRIOEUONG 600 KOl 0E OXEON UE TO DIGKPOPETIKA KOIVWVIKO-OIKOVOUIK& XOPOKTN-

PIOTIK& TWV OXOAEIWV.

IXETIKG e TIG a€lEQ OTIQ OTTOIEC AVAPEPONKAY 01 EKTTXIOEUTIKOI I TNV QVETTTU-
&N TNQ HAONUATIKAG oKEWNG Tou TaxIdI00 (1" epwTnon: Mo moioug AByouq BewpeiTe
011 aéifer va avarTU&el To maiIdi UXBNUATIKA OKEWN;), TO TTHPAKATW XITOOTIOUO
ard TNV om&vVTNON PIGG EKMTAIOEUTIKOU €IVaI GIMOKXAUTITIKO YIG ThV EUQAon Tou
Oivel n idIa o a&ieg 10€0A0YIKOU Kol oUVAICONUATIKOU XXPOKTAPO:

«H avamTUEN TNG NABNUOTIKAG okEWNG oTn diadikaoia emAuong TPORANUETWY
KOANIEQYET TNV KPITIKA K&l TN ONUIOUPYIKA OKEWN Kol BonBa&el otn dioxeipion
TTPOBANUOTIKOV KATKOTROEWV TNG KaBNUEPIVAC {wAC. ANUIOUPYET Kol avarTdo-
o€l AoyIKEC DIBOIKOGIEG KO 0ONYET 0 XGPAAR K& ONOKANPWUEVO CUUTTEPROUOTO
AopB&vovTag umown 1o dedopéva Kal TIG mMBavOTNTES. Tou divel TN SuvaToTNTA
VO OIGXEIPIOTET UE EUXEPEIX TIG VEEC TEXVOAOYIEQ KAOMG AUTEG OXETICOVTAI E G-
ONUOTIK& 0UUBOAX KO TIOOOTIKEG EMEEEPYRTIEG.»

H ouyKkekpiyévn eKMaIOEUTIKOC OVOPEPETAI O TPIO GNUAVTIKG, KOXT& TNV &TOWA
NG, GMOTEAECUATA TNG QVATITUENG TNG MABNPOTIKAG oKEWNC Tou TTaudiod: o) TNV
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IKavOTNTO DlaxeipIong MPOBANUETWY oTNV KaBNPePIVA Tou {wh (a&ia eAEyxou), B)
TNV QVATTITUEN AOYIKMOV GUANOYIOUOV KOI CUUTTEROOUGTWY (a&iak opBoloyiouol) Kol
y) TN xpAon epycAeiwv kol cUPPBOAwY (a&ice avTIKEIYEVIOPOU). O EMOUEVOQ TIVOKOG
(Mivakag 2) mapouai&lel TIG a&ieg TTou avadiOnkav ord TIG AMAVTACEIG TWV EKTIX-
OEUTIKWV OTNV TTPWTN EPWTNON.

AZieg oTNV QVATITUEN HOONUATIKAG OKEWYNG ApPIOPOG KT/ KWV 20-
A
5A | =B | =r | = |V

IdeoAoyikn ZuvioTWoX

opBoAoyiopdg (m.x. «To moudi avanTioosr hoyikég diadi-| 10 6 12 | 8 | 36
KOoiEQr, «TO TIXIOT YIVETOH IKOVO VoL GUAOYILETON UE OTTO-
O€i€eigr, «to MaIdi avoyvwpilel TIG YETAPBANTEG evog TIPo-
BAAuGTOC KOl oUVOEEl T DEDOUEV VI V& PTAOEI OE Mk
AOonp)

QVTIKEIMEVIOMOG (T1.X. «TOU Oivel T duvaToTNTA vax dioixel-| 1 - - - 1
PIOTEN UE EUXEPEIR TIG VEEG TEXVOAOYIEC KABWG QUTEC OXe-
TI(OVTOI PE HXONUOTIKG GUUBOAC»)

2UvaIoONUATIKA OUVIOTWOO

éAeyxog (T.X. «n poONnuaTIKA okéwn Bonb& otn diaxeipl-| 9 9 7 6 | 31
on TPOBANUATIKOV KATAOTAOEWV 0TNV KaONnuepIv {wh»,
«BonO& TO TIXIdI VO GVTIMETWTTIOE! TIC XMAITACEIG TNG KOI-
VVIioQ»)

mMP60d0¢ (1.X. «TO TaIdT HABKIVEI VO XPNOIWOTIOIET OTPATN-| 2 1 5 1 9
VIKEQ VIO VO TIETOXEI TOUG OTOXOUG TOU»)

KoivwvioAoyikn ZuvioTwoo

QVOIKTOTNTA - - - - 0

puoTfpio - - - - 0

Mivakag 2. MaBNUaTIKA oKEWN

O TePIoOOTEPES AMAVTACEIS TWV EKTTXIDEUTIKOV (36 avaPOPEL) CUVOEOVTOV e
TV o&ioe Tou opBoloyiopod yiIx TNV AVETITUEN TNG MAONUATIKAG OKEWNC TOU TTCI-
0100. Emiong, ol eKMaIGEUTIKOI €0TICKOGV TIEPIOCOTEPO OTNV G&icx Tou eAEyxou (31
avapopée) oe oxéon pe TNV a&ia TNG MPoddou (9 avapopée), eV ol aEieg TNS avol-
KTOTNTOC K&I TOU PuoTnpiou dev avapEpOnkav. Ta amoTeAéouaTa dgixvouv 0TI N
MPOoPoP& TNG avATTUENG TNG MOBNUOTIKAG OKEWYNG og Eva TIaidl GUVOEETOI YICK
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TOUG eKTAIOEUTIKOUC TOU OEIYUOTOG KUPIWG YE TNV GVATITUEN AOYIKWV GUANOYIGHGY
Kol TN Slaxeipion MPOPRANUGTWY OTNV KABNUEPIVOTNTA TOU.

0 NMivakag 3 mou akkohouBel MapouaI&lel TIG GEIES TTOU KATAYPEPNKAY KT TIG
OTOVTAOEIC TWV EKMTAIOEUTIKWY 0TNn delTEPN €pWTNON TTOU Gpopoloe TIC JIDAKTI-
KEQ TouC MPAKTIKES ([T01eG JIOAKTIKEG OOG TTOOKTIKEG BEWPEITE KITOTEASOUGTIKEG
yIG TNV avanTuén TNG HabnUATIKNG OKEWNG TOU TTAI0I0U;).

Agieg oTal paONUATIKG ApIOUOG KT/ KWV Zlvolo
OTIG TPAKTIKEG TWV EKMTXIDEUTIKWV sa | 5B | 51 | A
IdgoAoyikn ZuvIoTWOX
opBoloyiopog (Tm.X. «va Xpnolgormolel epwThoelg| 1 3 2 - 6
OTIWG: WG EPTAOEG 0€ AUTO TO CUUTIEPOOUX;»)
QVTIKEIMEVIOPOG (TT.X. «N XPAON TNG GPIBUOYPaUuAG, | © 6 |10 | 3 25
MVEKWY Kol JIGYPOUMATWY VI TV QVOTTOPEOTAON
TWV HOONUATIKOV TPORANUGTWV», «n XPAON VEWV TE-
XVOAOYIDV»)
ZUvaIoONUATIKA ZUVIOTWOX
£Aeyxog (1.X. «0 oXedIOoNOC dPAOTNPIOTATWY TTou Oi-| 6 3 5 6 20
vouv A(oeIg o€ KaONUEPIVE TIPOBAAUTON)
mpdodog (1m.X. «va MPOWOEl TNV avanTuEn diopope-| 6 1 2 - 9
TIKQOV TPOTTWV ADoNG evog MPOPBAANGTOG armd To TIAXI-
016, «v&x GWPAVEI TO TTAKIOIG VO AUTOOXEDIKLOUV»)
Koivwvioloyikn ZuvioTwox
QVOIKTOTNTA (TI.X. «Vot EMTPEMEl TN oulATNON WETOED| 5 - 3 - 8
TWV PoONTOV yia TIG mMOavES Aloelg evog TIPOBAANO-
TOQ», «TOk MMAIOIG Vo epY&{OVTQI 0 OU&OES Bpioko-
VTG EMIXEIPANGTY, KPIVOVTAG K&I EAEyXOVTaG AoEIg
VI VO PTROOUV OE EVOX CUUTIEPOOUON)
pUGCTAPIO - - - - 0

Mivakag 3. MPAKTIKEG EKMTRIGEUTIKWV

Ye avTifeon pe TIC a&ieq TTOU avaPEPONKOV YI TNV QVETITUEN TNG MOONUOTIKAG
okEWNG Tou TaIdI00, 01 a&ieg ToU avadUoVTaI G TIQ AMOVTACEIC TWV EKTIXIOEUTI-
KWV OXETIK& PE TIC TTPOKTIKEG TOUG OUVOEOVTAV TIEPIOOOTEPO YE TNV GEIC TOU QVTI-
Kelueviopol (25 avapopés) oe oxéon e TNV aiot Tou opBoAoyiopol (6 avapopEg).
To MOPOKETW GMOCTIOUG GO TNV GMEVTNON €VOG EKTIXIOEUTIKOU EIVAI QVTITIPO-
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OWTTEUTIKO, KABWCG avadelkviel we ONUOVTIKA TIPOKTIKA 0TN 010GOKOAI TOU OTX
MOONUOTIK& TNV GEIOTTOINGN QVATTPOOTATIKWOV EPYXAEIWV Kol HEBOOWV:

«H omTIKoTIoiNON MOONUATIKWV EVVOIOV BIWPOTIK& PE UAIK& KOI TTRPOOEIYUOTO
oo TNV KAONUEPIVOTNTG TOUG, UE OKITOX, {WYPAPIES KO DIGYPEUUATX PONG, TTi-
VOKEG OEQ0OUEVWY KAl {NTOUUEVWY.»

EmmAEov, o1 eKTTXIDEUTIKOI E0TIONOQV TTEPIOOOTEPO OTNV &Itk Tou eAEyXoU (20 ava-
Ppopég) oe oxéon pe Tnv afice TG mMPoddou (9 avaPopis), evw n afiot TNG avol-
KTOTNTOC avapEPONKe eAGXIOTA (8 avapopEg). Me &AM AdYIX, Ol EKTTAIOEUTIKOT
Bewpolv 0TI HEOW TWV TTPAKTIKWY TOUG eVICXUETOI KUPIWG N IKAvOTNTO TWV JaOn-
TV VO GVTIUETWITI{OUV KOONUEPIVEG KATROTAGOEIG TTOU GTMXITOUV JXONUOTIKG YIx
N AJon Toug péow Kal TNG XPAONG KATGANNAWY EPYOAETWV.

Me Béaon Tov Mivaka 4 TTou akoAoUBEl, 01 GMAVTACEIG TWV EKTIXIOEUTIKWY TTOU
apopoloav oTIc aieg o1 omoieg OewpPolvTal CNUAVTIKEG yI' UTOUC VO JIUOPP®-
VOUV TIG TTPOKTIKEG TWV PJONTWV Toug paiveTal 6TI KaBodnyolvTal armd Tnv aia
TOU eAEyxou (28 avapopés) (epwTnon 3: Moleq MPAKTIKES TwV UABNTWY 00¢ Bew-
PEITE ONUOVTIKEG YIG TNV OVATITUEN TNC HOBNUOTIKAG TOUG OKEWNG;). ITO TIPO-
KATW OMOOTIROUOT YIVETOI POVEPRA N CUYKEKPIUEVN €0TIOGON Kol €I0IKOTEPK OTNV
o€l TNG «EPOPUOCUEVNG» UAONUATIKAG dpaoTnPIOTNTAC Tou TaidIod TO0O EEw
armd TNV T&EN 600 Kol KATG TN OIDXOKOAI TWV PHABNUOTIKOWV:

«H gvaoxdAnon Tou pe omAG HodnUaTIKG TNV KaBNuepIv Tou {wA (TT.X. OTH Y-
VIO TNG OIKOYEVEIRG) KOI OTN XPOVOAOYNOoNn CUUB&VTWY (TI.X. YEVEOAIX, 10TOPIKG
YEYOVOTO)».

«ZUVOEOVTOC EUTIEIPTEG GTTO TNV TTPOYUATIKA TOUG {wA PE TN HRBNUATIKA EUTIEIRIN
oTnv T&EN»

EmmAéov, n aficc Tou avTIKEIPEVIOUOU Oev avaPEPONKE WG ONUAVTIKA o&ia Twv
TTPOKTIKOV TWV JOONTWV o€ avTIBEDN PE TIC AVAPOPES TOUC OTIG OIKES TOUG TTROKTI-
KEC (6 aVaPOPELS - 25 VOPOPES, AVTIOTOIXK). ZXETIKG UE TNV &I TNG AVOIKTOTN-
TOG, Ol EKTTAKIOEUTIKOT TTOU VA PEPBNKAY 0 aUTH (9 avaPOPES) E0TIONV KUPIWG OF
TTPOKTIKEG TWV HOONTWV TTOU apopolv oTn dIKXIOAGYNon TN opOOTNTOG A KN WIKS
am&vVTNONG OTOUC CUMUOONTES TOUG.

AZiec oTa poONUATIK& ApIBUOG EKTI/ KV Sivoho
OTIG TTPAKTIKEG TWV MAONTWV sA | 5B | 31 | =A
10g0AoyIKN ZUVIOTWOX
opBoAoyIGHOG (TM.X. «N Opy&vwon TNG OKEWNG TOUG WE 5 6 _ _ 3
AoyIKA»)
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QVTIKEIMEVIOMOG (TT.X. «vak AOVOUV TTPOBAAMGTA XPNOIUO-
TTOIOVTAC XPIOUOYPOUUES, VEEG TEXVOAOYIEQ KAT )

2UvaIoONUOTIKA ZUVIOTWON

£Aeyxog (1.X. «vot A\OVOUV TTPORAANOTO 0TNPIZOUEVOI OTIG
EUTTIEIPIEG TOUQ», «V& BPIOKOUV UOVOI TOUG T AGON Toug», | 8 3 9 8 28
«WQ& EIVAI GTYOUPOI VIO Ta OWOTR BAUKTN O pIck AUGN»)

nmpdodog (Mm.X. «vo avanTOEouV TIC SIKEC TOUG KTUTIEG
OTPOTNYIKES )

KovwvioAoyikA ZuvioTWoo

QVOIKTOTNTA (TT.X. «vo oulnToUV PE TOUG OUMUAONTEC
Toug mMOavVEQ AloeIg o Eva TTPOBANUO)

MUCTAPIO (TT.X. «VO TTO{OUV PE TGN KO MOYIKG TETPG-
YWVO»)

[Mivaxag 4. Tpaxtikég podntodv

>Tn ouvéxelix, o Mivakag 5 mapouoidlel TIG aEieg oTo HOONUOTIKG TTOU ovadUoVTA
omé TIG AMTAVTACEIG TWV EKTTRIDEUTIKWY OXETIK& e TO PONO TwV YoVEWV (ep®OTNON
4: oleC MPOKTIKEG TWV YOVIWV BEWPEITE ONUAVTIKEG YIX TNV av&TTuén TNG LUabn-
UOTIKAC OKEWNG ToU TTa110U;).

AZiec ot podOnpaTIKG Ap1BU6G EKIT/ KGOV Sivoho
OTIG TIPAKTIKEG TWV YOVEWY sA | 5B | 3r | A
I0g0AoyIKN ZUVIOTWOX
0pBOoAOYIGHOG (TT.X. «hE TN XPAON TTAIXVISIDV VO KGANIEP- 1 _ 1 B 5
yoUOv TN JoONUaTIKA OKEWN TwV TTRIBIMV TOUG»)
OVTIKEIMEVIONOG - - - - 0

JUvVaIoONUATIKA ZUVIOTWO

Q

£Aeyxog (m.X. «vox dEXOVTOI TO AGON TWV TXISIMV TOUCH,

P P p . 151 9 |11 | 7 42
«wO T evBOPPUVOUV VO BPICKOUV JOVG TOUg TN AUan»)

nmpd0odog (M.X. «vo Bpiokouv padi KiI GAAeg AJoEIg og évar
mPOBANHO)

Koivwvioloyikn ZuvioTwoo

QVOIKTOTNT (TT.X. «V& TOUG EMTPETOUV V& EKPPGIOUV TIG
OKEWEIC TOUG»)
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MUGTAPIO (TT.X. «<VO EMOKEMTOVTAI PE TO TTOISIG TOUG HOU-
ogioe Kol vor oulnTolv paOnuaTik& BEuaTa, va oulnTolv
ME TO TTOHOIG TOUG BEPOTO GTTO TNV I0TOPIK TWV PAONUO-
TIKQV Kol JIGONUOUG HaONUGTIKOUG» )

Mivakag 5. MPaKTIKEG YOVEWV

YOUPWVA PE TX KTTOTEAECUOTO TNG EPEUVAC, Ol EKTTAIOEUTIKOT BE®wpnoav OTI K& Ol
TTPOKTIKEG TWV YOVEWV OPEIANOUV VO KaBodnyolvTal oo TNV a&ict Tou eAéyxou (42
avaPopER). To MMPOKETW KMTOOTIOUO EIVOI KITOKKAUTITIKO VIO TN OUYKEKPIMEVN
eoTicon:

«Not 6ivouv oTa TaIdIX TO TIEPIBWPIO V' aVOAGUBA&VOUV TTPWTOBOUNIES VIO BEUOTO
TToU Ta ooV (T1.X. opy&vwon &pTI). Not EMTPEMOUV KOONUEPIVES CUVOAMAYEG
(mepinTepo, polpvog). Na mai{ouv pali Toug eEMTPAMECIN TIaIXVIdIx. No emITPE-
TTouv va S1axeIpifovTal To XaxPTIAKI Toug. No maxpakoAouBolv padi Toug €I0A0EIQ
KO Vo Toug €€nyolv OTI T YXBNUOTIK& KpUBovTal moavTol (0TnV MOMITIKA, 0TN
HOUGIKA, OTN JAYEIPIKA)».

TEAog, o€ OXEON PE TO OXOMKE EYXEIPIDIC TWV PABNUATIKWY (EpwTNnon 5: Mepi-
YO&WTE TO ONUAVTIKG OTOIXEIX TOU OXOAIKOU gyxeipidiou Twv MaONUATIKWY moU
Bewpeite 0TI Umopolv va urroaTnpiéouv TNV avanTuén TNG UXBNUATIKAG OKEWNG
TOU Ta10100), Ol EKTTXIOEUTIKOI TTOU CUMMETEIXOV OTNV Epeuva Be@pnoav OTI TTPETE
va KaBodnyolvTau Kupiwg ommd TIg a&ieg Tou EAEyXOU (27 avaPopPES) KO TOU QvVTI-
KeIueVIouoU (17 ava@opég) (BA. Mivaka 6). Eva evOEIKTIKO TOPEIEIYUK AvRPOPES
OTIQ TIOPATIOVW OEIEC ATTOTEAET TO TTPAKETW KTTOCTIOUOK:

«..l0 VO oipXIoOUV VO OKEPTOVTOI TOX JIKPG TIXIDIX PE HOONUOTIKO TPOTO €IVl
avaykaio voe Toug divel (evv. To BIBAIO) eUKaIPiEg Vo EEPEUVOUV KOI VO OPYRV(D-
VOUV UAIK& T1poTo0 Toug {NTNOET va XpnoIUOTIOIRGOUV apnpenuéva o0uBoAX.»

AZicc ot podnUATIKG ApIONOG EKTT/KWV

oTxX OXOAIK& EYXEIPIdIN SA | 3B | =r | =a

Z0volo

I6eoAoyikn ZuvIoTWOX

0pBoAoYIGHOG (T1.X. «OTaV T BIBATC TIEPIAKBAVOUV TTC-
POJEIYUOTA YIO TNV av&TTTUEN TNG AOYIKAG K&l KPITIKAG | 3 6 1 - 10
OKEWNG TWV HXONTOV»)

QVTIKEIMEVIOMOG (TT.X. «OTaV eMTPEMOUV TN dlepelvnon
OICPOPETIKWV AVATIRPXOTEOEWV», «OTOV TTPOTEIVOUV TN | 7 4 5 1 17
XPAON XEIPOTTIOTWY UNIKDV» )
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ZuvaIgdnUaTIKA ZUvVIOTWOX

EUTIEIPIEG TOUG)

£Aeyxog (M.X. «OTav 01 dPAoTNPIOTNTES BAOT(OVTAI OTIQ

7

3 | 10

27

npdodog (m.X. «d0Tav oTnpilouv TN digpedvnon dIcpo-
PETIKWV TIPOOEYYICEWY OTO JXONUATIKA TTPORAANOTON,
«OTOWV Oivouv OTO TIXIDT TNV EUKAIPIC VO OKEPTET DI PO-
PeTIKOUC TPOTOUG AloNng o€ Eva TPORANUON )

KoivwvioAoyikA ZuvioTwoo

oTnEIOTNTES )

QVOIKTOTNTA (TT.X. «OTQV TIPOTEIVEI OUVEPYATIKEG OPOK-

HuoTfpio

Mivakag 6. XX0AK& eyxeIpidia

O Mivakag 7 ToU OKOAOUBET TTXPOUGIGLE! CUYKPITIKG TIC HOONUOTIKEG a&ieg TTOU
QVOPEPOUV OUVOAIKG Ol EKTTAIDEUTIKOT OTO OIGPOPG BEUATH TNG UGONGNG KAl TNG

OIDOOKONIG TWV HOONUATIKOV.

Agieg ot HOONUATIKA TTPAKTIKEG TIPOKTIKEG | TPAKTIKEG | OXOAIK&

HOONUOTIK& oKEWN EKMAIOEUTIKWY | podnTwv | yovéwv | eyxeipidiax
opBoloyiouog 75% 12,5% 17% 4% 21%
QVTIKEIUEVIOUOCQ 2% 52% 15% - 35%
E\eyxog 65% 42% 58% 87,5% 56%
mP60d0¢G 19% 19% 12,5% 8% 17%
QVOIKTOTNTX - 17% 19% 15% 4%
MUGTApPIO - - 6% 2% -

Mivakag 7. ZUYKPITIKA TOXPOUCINGN TwV OEIMV OTA HOONUATIKE v ep@TNON

Eivoin evTumwolakd OTI ov Kol 01 EKTTAIOEUTIKOT OUVOEOUV TNV QVATITUEN TNG OG-
ONUaTIKAG okEWNG pe TNV a&ix Tou 0pBoAoyIouoU, WOTOCO N GUYKEKPIMEVN O&ix
Oev gival T6o0o 10XUpr 0 GAAEG TITUXEG TNG MXONUGTIKAG ekmaideuong. AvTiOeTa, N
OEI0 TTOU PAIVETTI VO KUPIXPXET 0€ OAG TG EPWTAMOTA TTOU TEONKOV EIVOI GUTH TOU
eAEYXOU. ZOPPWVK PE GUTG TX EUPAPOTS, KOl e B&an Ta OewpnTIkG epyaAeia TOu
Bishop, ymopodue va 1oxupioTolue 0TI N EUpaan mou diveTal oTn SIDXOKOAI TWV
HOXONUOTIKOV ard TOUG EKTIXIOEUTIKOUC OUVOEETOI [UE TNV GOPEAEIR TIOU TOX PaON-
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MOTIK& TTPOCPEPOUV JEOW TWV KAVOVWY KOl TWV JIKDIKOOIMV TTOU EXOUV avarTOEE!,
KOOWES Kol UE TNV EPOPUOYRA TOUG 0 KaBnuepIvég KaTaoTdoelg. Emiong, ye B&on
Tov MivaKa 7, XmOKOAITITETAI OTI N oI TOU OVTIKEIYEVIOWOU OUVOEETAI KUPIWG
ME TIC OIKEC TOUG TIPOKKTIKES KO T& OXOAIKG EyXEIPIDIC. AUTO TO eUpNUC UTTOPET VXX
0dNYAOEl OTO CUUTIEPOOMG OTI &V KOl N XPAON SIXPOPETIKOV EPYXAEIWV ATOTEAET
ONUOVTIKA TTASUPG TNG TIPOKTIKAG TOU EKMTAIOEUTIKOU, WOTHOO TO epYaAgion xuTé Oe-
WPEITCI OTI TIPETIEI VX «TTXPEXOVTKI» OTOUG HABNTES ammd Toug I010Ug TOUG EKTTIOEU-
TIKOUG KOl T) OXOAIKG eYXEIPIOIC KOl OEV aXIOTEAOUV OVTIKEIUEVO DIMPAYUATEUONG
KO KOTOOKEUNG TOUG IEDG TN OXOAIKA T&EN.

H o&ix Tng mpoddou, TNS AVOIKTOTNTOG KOI TOU PUOTNPIOU dev avapEPOVTAI
ouxvé oo Toug ekmaideuTikoUc. Autd To elpnua onuaivel 6T oToixeiot TNG {wAC
NG oXOAIKAG T&ENG TWV HAONUATIKWY OTTwe N edpeon JIKPOPETIKWY TPOTTWV Along
ommd Toug uadNnTEG, N Onuoaciomoinon Kol N au{ATNoN AWV TWV IOEOV TWV TTAIBIOV
MEoQ oTn OXOAIKA T&GEN Kau n olvdeon TNG JIDGOKOAIGG TWV POONUATIKWV PE TNV
IOTOPIG TOUG OV GEIOAOYOUVTOI WC ONUOVTIKE.

O1 3IPOPOTIOINCEIC AUTEG PTTOPET VO EpUNVEUTOUV PE B&ON TIG AVTIAQYEIQ TWV
EKTIXIDEUTIKWV YIa TOUC JIKKPITOUG pdAoug TTou Tpoadidouv OTIC OUVIOTWOES TTOU
ueAeTABNKAV oTNV Tapoloa Epeuva. Mo MRPAIEIVUO EVR PAIVETHI VO QVAYVWPI-
{ouv, pe JIGPOPETIKO OPWC BAOUO ONUOVTIKOTNTOG, TIG TTEQIOCOTEPES OEieC OTO
MOXONUOTIKE, TIC KATAVEUOUV 0 DIPOPETIKEG OUVIOTWOES EVOUVAUMOVOVTAG A &TTO-
OUVOHOVOVTOCG KETIOIEG GO QUTEG.

TENog o0 emOuevog mvakag (Mvakag 8) MaPoUsIG{El CUYKPITIKG TX XMOTEAECUO-
T Ye B&ON T XAPAKTNPIOTIKE TWV OXOAEIWV TTOU CUPMETEIXOV OTNV EPEUVAL.

ZxoAsia opeo)'\o- OVTIKEL- éAeyxog | mp6odog GVOIKTS- MUCTAPIO
yiouog MEVIoUOg ™MTa
A 16% 17% 41% 14% 8% 4%
2B 31,5% 16,5% 40% 7,5% 4,5% -
ar 17% 16% 45% 12% 10% -
2A 12,5% 17,5% 54% 8% 8% -

Mivakag 8. ZUYKPITIKA TTRPOUCIXGN TWV GITAVTAGEWY 0 OXEON
ME TX XOPAKTNPIOTIKK TOU GXOAEIOU

Me Béon 1o OedoEVO: GUTAG TNG TMAOTIKAG EPEUVNTIKAG TTPOCTIABEIRG Ppaive-
Tou OTI Ogv UTTGPXOUV ONUAVTIKES OlIpopoTIoIfoelg HETAED Twv oxoheiwv. QoTdoO,
umopolue vo emMonu&vouue KETIOI0 OTOIXEIX TTOU TTOPOUCIGIOUV, KAT& TN yvun
hog, evolapEépov. O1 eKTIOEUTIKOI Tou oXoAgiou B (UWNAS KOIVWVIKO-OIKOVOUIKO



AIEPEYNONTAZ TIZ A=ZIEX TON AAXKANQN THE NPOTOBABMIAL EKIMAIAEYZHI LTA MABHMATIKA

emnedo) gpaiveTal va divouv 101iTEPN EUPaon oTnv a&ia Tou opOoloyiopold doov
apop& TNV QVANTUEN TNC HOONUATIKAG OKEWNG 0€ OXEON WE TOUG EKTTAIOEUTIKOUG
TWV GANWV OXOAEIWV KO TRUTOXPOVO TIOPOUGIGIOUV TO HIKPOTEPO TTOCOGTO YIa TNV
a&ia TN avoIKTOTNTAG. ETTioNng, oI ekNMaIdEUTIKOI TOU OXOAEIoU A (XONAO KOIVWVIKO-
OIKOVOUIKO €TTiTedo) paiveTal va divouv IDIKITEPN EUPAON OTNV KEIC TOU EAEYXOU.
Av Kol 0ev €xel yivel TTEpAITEPW OTATIOTIKA Gv&AUON TWV &MOTEAEOUATWY, AOYw TOU
MIKPOU oPIOUoU TWV CUPUETEXOVTWY EKTTXIDEUTIKIOV OTNV EPEUVAR, TO TTOPATIGVW
elpnua umopei va odnyfoel otn digpelvnon Tng umdBeong 611 ol aieg Twv EAA-
VWV EKTIAIOEUTIKWV EMTNPEGIOVTAI IO TIG TIPOCGDOKIEG TOUG VIO TN HAONUGTIKA €K-
maideuon TWV JaONTWY, 01 OTTOIES OIXMOPPLVOVTHI KTTO T DIKPOPETIKK KOIVWVIKO-
OIKOVOMIKG KO TIONITIOUIKG XOPOKTNPIOTIK& TWV OXOAEIWV OTC OTTOIC dIOGOKOUV.

D ZulATnon

YOoppwva pe 1o BewpnTikd MAGicIo Tou Bishop yia Tnv av&Auon Twv oIV OTo
MOONUOTIKE K JE BEON TX XTTOTEAEGUOTO TNG EPEUVOC PAIVETOI OTI Ol KTTOPARTEIG
TWV EKTAIOEUTIKOV KOB0ONYOUVTOI KUPIWG OO TN OUVAIGONUATIKA Kol TNV 10€0A0-
YIKA ouvIoT@od. H ouvaiodnuaTik ouvioTwoo TepIAauBavel TIG a&ieg TOU eAEyXou
Ko TNG TPodoou, armd TIQ OToieg N MPMTN €ival Kupiapxn o€ OAEC TIG AMAVTACEIQ
mmou 060nkav amd Toug ekMaIdeUTIKOUC. H 10€0A0YIKA OUVIOTWOO GpOP& OTIG GEieg
TOU 0pBOAOYIOUOU KOI TOU QVTIKEIMEVIONOU, Ol OTIoIEG AVOOEIKVOIOVTAI WC ONUO-
VTIKEQ 0€ KATTOIEC QVOPOPEC TWV EKTTAIOEUTIKWV TTOU OXETICOVTAV KUPIWG PE TNV
QVATITUEN TNC MAONPATIKAG OKEWNC TOU TIXIDIOU Kokl TIC OIDAKKTIKESG TOUG TIPAKTIKEG.
AvTIOETH, N KOIVWVIOAOYIKI GUVICTOWOX TIOU EUTTEPIEXEI TNV &I TNG KVOIKTOTNTOG
KO TOU JUOTNPIOU OEV POIVETOI VO VAYVWPILETKI GO TOUG EKTIXIDEUTIKOUG,.

H ouykekpiyévn Epeuva ameudivonke oe &va UIkPO deiyuo eKmaIdeuTIKOV. H
OUOTNUOTIKOTEPN KATAYPOPA TWV 0EIWV TV OXOKGAWY 0TN XDPO YOG EIVOI, KATK
TN yVOUN MOG, XMOPAITNTN YIX TNV EEXYWY KOPAAECTEPWY CUUTTEQHOUATWY, KX
TN OUYKPION TOUG ME QUTEG TWV EKTAIDEUTIKOV GAAWV Xwp®v. EmmAgov, T600 n
TTPOYUGTOTTIOINGN EPEUVV PESK OTN OXOAIKA T&EN YIa TNV GVAOEIEN TWV GEIMV TTOU
Gueoa | EUPETt OIDXOKOVTOI OTO HKONUATIKE 600 KOl N JEAETN TWV KOIVWVIKO-TTO-
NITIOUIKQOV TTOPOYOVTWY TToU eNPE&GIoUV TN SIDXOKOAIX TOUG UTIOPET VO DWOE! HICK
TTANPECTEPN KATAYPAPN TNG UTTAPXOUCHC KATEOTOONG.

KAeivovTag Oa BEAaUE va emonuéGvoupe 0TI, AV UTIGPXEI CUUPWVIG JETOED TwV
MEAMV TNG €PEUVNTIKAG KOIVOTNTOCG KOl TWV EKTTAIOEUTIKWV POPEWY TNG TTOMITEING
yioe TN BeATiwon TNG HOONUATIKAG EKMTAIOEUONG OXETIKG YE TIQ aieg TTOU UTA ETTI-
OIWKEI Vo avarTuxBodv, TOTE TO EKEOTOTE EKTTAIOEUTIKO 0UOTNUO KO N DIDKOKOAICK
TWV JOOBNUATIKWV 0T OXOMKA T&EN TTPETEl Vo eEXOPAAIlEl EUKOIPIES GTOUC POON-
TEC VO TIG paxOaivouv. Mo cuykekpiuéva, av 0exbolue OTI n eMAUON HOBNUATIKOV
POBANUGTWY pEoa o TN dIXXEIPIoN KATAMNAWY PHaONCIGKWY dpaoTNPIOTATWVY
EIVOI aVOYKOIO VO UTINPETET Kol vor avadelkviel TIG a&ieg Tou GpEPOUV N AVETITU-
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&n emyxelpnuéTwy, N Gnuioupyic Kol XPAon epYOAEIWY, N AVETITUEN EVOANXKTIKOV
OTPOTNYIKWV &1 TOUG HONTEG, Kol N dNUOGIa UTTOOTAPIEN OAWV TWV HXONUATIKOV
I0E@V PE OKOTIO TN AQWN HIGS amodpaong amd To idIx Taw WEAN TNG KOIVOTNTAG TNG
T&ENG, TOTE N OUIATNON TWV GEIWY PE TOUG EKTIXIDEUTIKOUC UTTOPET VO ATTOTEAEDEI
Eval IPOOPOPO MAKICIO TTPORBANPOTIGUOU YIG TIC EMBUUNTES GANQYEG OTN PaBNPO-
TIKA ekmaideuon.

H ekmaideuon amookorel otn JIGUOPPWON &MV VI TO OXEOIOUO TOUu WEA-
AOVTOG. IDIiTEPO VIGK TO HOONUOTIKE, TG Omoi BewpPAONKAV YIok TTOME XpOVIX
«0UdETEPN» ETIOTAMN, €iVAI ONUAVTIKA N avalATNON TwV IOV TTOU PTIOPOUV VK
ovadelxboiv péoa amd Tov TPOTIO P&ONoNng Kot S1daoKaAiag Toug. O TPOTIOG YE ToV
OTT0I0 N MXONUOTIKA YVOON AVaTTUGOETKI 0T OXOAEIX UTTOPET VO OUVEIOPEPEI OTN
OIUOPPWON TWV EMOUPNTOV GEIDV OTNV KOIVWVIC.

D Abstract

In this paper we investigated the perceptions of primary school teachers about
the values that shapes the learning and teaching of mathematics. Forty eight
teachers who taught in four schools with different socio-economic and cultural
characteristics participated in this research. The data collection was based on
the completion of a questionnaire. The results showed that the discussion of val-
ues with teachers can provide an fruitful framework for reflection about desired
changes in mathematics education.

D Avapopég

Atweh, B., & Seah, W.T. (2008). Theorising values and their study in mathematics educa-
tion. In P. L. Jeffery (Ed.), AARE Conference 2007. Fremantle, Western Australia.
http://www.aare.edu.au/data/publications/2007/atw07578.pdf(15.09.13)

Bishop, A. (2008a). Mathematics teaching and values education-an intersection in need
of research. In P. Clarkson & N. Presmeg (Eds.), Critical Issues in Mathematics
Education (pp. 231-238). New York and London: Springer

Bishop, A. (2008p). Teachers’ mathematical values for developing mathematical thinking
in classrooms: theory, research and policy. The Mathematics Educator, 11(1&2),
79-88.

Bishop, A. (2008y). Values in Mathematics and Science Education: similarities and dif-
ferences. The Montana Mathematics Enthusiast, 5(1), 47-58.

Bishop, A. (2009). Researching family mathematical practices: background research and
future challenges. 210 ®. Kahap&ong, 2. Kagouon, M. Xiovidou-Mooko@oyhou, X.
YKouumoupdn & . Peodkng (Emy.), MoakTIK& Tou 3% Zuvedpiou ENEAIM, 43-53.
Pédoc.

Dede, Y. (2006). Mathematics educational values of college students’ towards function
concept. Eurasia Journal of Mathematics, Science and Technology Education,
2(1), 82-102.



AIEPEYNONTAZ TIZ A=ZIEX TON AAXKANQN THE NPOTOBABMIAL EKIMAIAEYZHI LTA MABHMATIKA

Dede, Y. (2009). Turkish preservice mathematics teachers’ mathematical values: Positiv-
ist and constructivist values. Scientific Research and Essay, 4(11), 1229-1235.

Doruk, B. (2012). Mathematical modeling activities as a useful tool for values education.
Educational Sciences: Theory & Practice, 12(2), 1667-1672.

FitzSimons, G. E., Seah, W.T., Clarkson, P.C. & Bishop, A. (2000). Conceptions of val-
ues and mathematics education held by Australian Primary Teachers: Preliminary
Findings from VAMP. In W.- S. Horng & F.- L. Lin (Eds.), Proceedings of HPM 2000,
vol.ll, 163-171.Taipei, Taiwan.

Kagodon, X. & XapBi&png, M. (2013). ZxoAIKA T&EN, OIKOYEVEIX, KOIVWVIO KOI UOONUGTIKA
ekmaideuon. Ekdooeig NaTdkn. ABAVA.

Lancaster, D. (2006). Values in mathematics. Values Education for Australian Schooling.
http://www.valueseducation.edu.au/verve/_resources/LeighLancaster_Values_
maths.pdf (15.09.13)

Leu, Y-C. & Wu, C-J. (2004). The mathematics pedagogical values delivered by an el-
ementary teacher in her mathematics instruction: attainment of higher education
and achievement. In M. J. Hoines & A. B. Fuglestad (Eds.), Proceedings of 28"
PME Conference, 225-232. Bergen, Norway.

Liman, M., Salleh, M. & Abdullahi, M. (2013). Sociological and Mathematics Educational
Values: An Intersection of Need for Effective Mathematics Instructional Contents
Delivery. International Journal of Humanities and Social Science. 3(2), 192-203.

National Council of Teachers of Mathematics (NCTM) (2000). Principles and Standards
for School Mathematics. Reston, VA: NCTM

Mpoypouuo oTTOUdWV Yo Tok MaBnuoTIK& oTnVv YmoxpewTIkA Ekmaideuon (2011). Ymnoup-
veio Maudeiag: http://digitalschool.minedu.gov.gr/info/news.php

Sam, L.S. & Ernest, P. (1997). Values in mathematics education: what is planned and
what is espoused? Proceedings of the Day Conference, BSRLM, University of
Nottingham, 37-44. http://www.bsrim.org.uk/IPs/ip17-12/BSRLM-IP-17-12-Full.
pdf (15.09.13)

Seah, W.T. & Bishop, A. (2000). Values in mathematics textbooks: a view through two
Australasian regions. Paper presented at the 81 annual meeting of the American
Educational Research Association. New Orleans, LA. (ERIC Document reproduction
Service No. ED 440870).

Seah, W.T. & Bishop, A.(2002). Values, mathematics & society: making the connections.
In C. Vale, J. Roumeliotis & J. Horwood (Eds.), Valuing mathematics in society (pp.
105-113). Brunswick, Australia: Mathematical Association of Victoria.

XtG&uou, I. A., Xpovakn, A., & Zibya, A. (2007). EmoTnuovikoi AOyol Kol EUPUAEG GVATTO-
POOTEOEIG 0TO OXOMKO UXONUOTIKO TEPIODIKO EUKAEIdNG A” . Epeuvor oTn AIDOKTIKA
Twv MabnuoaTikwy, 1, 63-89.

Tan, S. K. (1997). Moral values and science teaching: A Malaysian school curriculum
initiative. Science and Education, 6,555-572.

van de Walle, J. (2005). MabnuoaTika yia To AnuoTiké kou 10 Tuuvéoio: Mio EEEAIKTIKA
A1oaokaAio. (Emy. T.A. TpiavTa@uAiidng). TunwObATw-NoOpyog Axpdévog.



LONIA KA®OYIH, NETPOX XABIAPHE

AiguB0voeig alnoypagiag

Yovia Kapolon, NavemoTtApio Alyaiou
E-mail: kafoussi@aegean.gr

NMétpog Xapi&png, NavemotApIo Alyaiou
E-mail: chaviaris@aegean.gr


http://www.tcpdf.org

