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NepiAnyn

Zmv napodod epyacia napovolddeTal pia IPOoeyyon ToL Pabnpatog g GLoLKng g A' yopvaoioo
«Metprjoetlg Malag-Ta Awaypdappata» péoa arod T Aoyikr) Tov oxediaopov piag didaokaiiag STEM.
Joykekpipéva oto pddnpa tov padnpatkov SiddXTKAav ot KAPTEOLAVEG OLVIETAYHEVEG KAl 1)
dnpovpyia ypagikev napaotacemv. Katomy pe my altonoinon npoocopoioong, mov dnpiovpyndnke pe
to Moylopikd Geogebra, ot pabntég ava opddeg TPIOV ATOP®V OTO €QYAOTIPO MAPOPOPIKIG TOL
OxO\elov, «DIOAOYIOAV» TV AYVOOTH pada evog avTikelpévoo péoa amd v otadiaxr) dnpovpyia tov
avtiotoyov Staypappatog. H oA mpooéyyion Siapkeoe téooeptg (4) Sdaxtikég wpeg. H mapéppaon
ovvexlotke pe Tovg padntég OTO €PYAOTIPIO PLOK®OV EMOTNHAV, yid dvo (2) dibaxtikég mpeg. Ot
pabntég, ava opddeg TEOOAPOV  ATOP®V  APODL  KATAOKELAOAV TNV IHepapartikny owatadn,
IIPAYPATOIoinNoav Tig petprjoets, oxediaoav m ypa@kr napdotaon Padpovopnong too eAampiov mg
kdaBe opadag, vrioAdytoav mv pada tov PipAiov YLOIKI|g TOVg Kat ovdrtnoay Bépata mov AITovIat T0oo
MG IPAKTIKIG PDOEDG TOL TELPARATOG 000 KAt G BempnTiKI|g Tov eneSepyaoiag Kat eppnvetag.

A£€eig kKAe1d1d: Tpagikr) avanapdotaor), EAatpio, Geogebra

Elcaywyn

H aSomoinon tov TIIE otig dvowkég Emotrpeg kat Ta Mabnpatwd oovodevetat amod pia
eopela PipAoypagr) vmoowpin (Harter, 1991; Laws, 1991; Redish & Wilson, 1993;
McDermott, 1987), nj ooia avagépetat omy eKnatdev Tk Tovg adia Kat T pabnotakr) toog
arnoteAeopaTkottd. ITapoAn v eopdITa TOV gPELVITIK®OV dedopévmy, epyaocieg peta-
AavAADOIG TV EPELVMV KAl VIOKODHPEVTA AVAOKOMI01)G Oev vbroompifouv pe oagrvela 0Tt ot
IIPOCOHOIMOELS ATIOTEAODV EVA AVAVTIKATACTATO EPYANELO, TO omoio StevkoAvVel Kat avdavet
mv karavonon otg Pvowég Emotrpeg kat ta Mabnpatwd (Schacter, 1999; Osborne &
Hennessy, 2003).

21g gpotioetg tov Turkle 1o 1997 (onwg avagépetat ano toog Finkelstein et al., 2005):
«['tati Gekaegaypovot mpemet va TOIoPeTOBY EKOVIKEG XIHIKEG EVMOELS O8 EKOVIKA TOTI)PLA;
INarti GeKaoKTaxpovoL TPEMEL VA EKTEAODV EIKOVIKA €PYAOTIPLA OTO €PYAOCTIPL0 PLOKAOY
EMOTP®V;» O1 COYVEG ATIAVTIOELG EIVAL YATL 01 IIPOCOPOIMOELS KOOTI(OOV Atyotepa yprjpata,
yiarti dev ordpyoov oMot kabnyntég PuoK®V emompaV K.a. AN avtég ol aravtoelg
Hmpokalobv pe emitaon éva dalo epompa: «Mhneg adlomowodpe v Texvoloyla tov
DIOAOYIOT®V Oxt ylati S1ddoket kaAvTtepa, al\d yiarti éyovje yaoet TV HOATIKY] fovAnon va
XPNHATOOOTI|OOVHE TV EKIIAIOEDOT) EMAPKAG;».

Me avTov Tov xapakmpotko Tpomo tifetat, extog 1oV AA®V, To mpdPAnpa g PeAtioong
TOV eKIAWEDTIKOV KOPING OYERV TG XPIONG T®V IIPOCOHOIMOEMV KAl T®V DIIOAOYIOTOV
yevikotepa. H okenukioTikr| otdorn yia v aSlonoinorn) TV IPOCOHOIN0ERY eKPPAleTal Kat
ano myv Beatpir) epdtnon tov Steinberg (2000): “To stimulate or not to stimulate?”
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H napovoa epyaoia vobetel v anavinon tev Finkelstein et al. (2005): «Nat, av ot
Ipooopowwoelg etvatr  kataM\nla oxedwaopéveg kat epappofoviar oto  KATAAAAo
EKIIAOLLTIKO MAAIO10» Kat ermmhéov rrpoobetet 0Tt alifet va doxipaoTtel Kat 1) cLVOITApEL] Tovg

P EpYAOTPLAK TEPAPATAL.

To BewpnTikO MAaicio

Znpeilo agemplag g ovykekppévng epyaociag amoteAei 1 mpoxAnon too STEM (Honey,
Pearson, & Schweingruber, 2014).). To m\aioto too STEM mov Ba epappootet oty nepirtoon
110V eeTalet 1) Iapovod epydoia S1amAEKel fe CLOTPATIKO TPOTIO TIG OLVIOT®OES TOL (PLOUKEG
emotpeg, Texvoloyia, emotrpn Mnyavikoo, Mabnuatd), adtorotet ) S10axTikr) emmhoy)
tov TloMam\eov Avamapaotdoeov  (Ainsworth, 2008) xat emléyet OLYKeKPEVEG
EMMOTPOVIKEG TIPAKTIKEG Pe Tig omoleg Oa epmAaxovy ot pabdntég.

Ot Quowkég emot)peg EPMAEKOVTAL OTNV ODYKEKPIPIEVI] MEPITT®OON ®G IEPLEXOPEVO.
Meletdtat 1o aml\o QULOKO OLOTPA OMOPATOS - eAampiov KAt adlomolEital otov
IIPOoSLOPIOpO TOL PAPODG elte COUATOV OTA omoia To BAapog Tovg pag etvat 1181 yvooTo eite
0& OOPATA AYVOOTOL BApoug.

H texvoloyia avagépetat g TITE xat altonotet To Aoylopkoé Geogebra (Hohenwarter &
Lavicza, 2009). ITpoogpata to Aoyopko dapyloe va adtomoteitat xat o) Swdackalia g
poowr|s. Etot, yope amo to Geogebra “ytiomke” pia xowvomta pdbnong oxt povov yia ta
pabnuatikd, al\d yevikotepa yla T povielomoinon, kabwg kat yia T Onpovpyla
IIPOCOPOIMOE®V (Www.geogebra.org). Xmyv mapovoa epyacia to Aoywopwko Geogebra
adlonou)Onke pe okomo va vlomowujoel TV Iepimteon mov Oa avamrtoybel oe emodpevn)
IIAPAyPapo.

H emoupn wg Mnyavikng otnv mapovod epyaocia adlomoteitat omy  emiivon
HpoPANpaT®V Ta omola HApovolalovial KATd TNV €KTEAEOH TG IPAKTIKYG epydaoiag
(melpapatog).  ZoyKeKplpéva IPoodppoleTal To  EAATPO0 OV OLOKeLI] otPdng,
IIPOOKOANCTAL OTI) OLOKEDI] OT|PENG HETPIKI] Tawvia ®OTe va yivoviat pe peyaloteprn
akpifela ot peTPrioelg, eMAEYETAL TO BYOG THG CLOKELIG OTPISNG WOTE va eival Kavo va
EIMTPETIEL TIG AVTIOTOLYEG EMPNKOVOELG TOL EAATIPIOD KAt TENOG emAéyovTal TOoo ta otadpda
yvaootod Papovg (Ewoveg 1, 2, 3) mov Ba QoyiCovrat yia va pelemOet 1) emprjKovorn Too
ekampiov, 600 Kat o Tpomog mov Ba otnpiybel To oopa AyvoT g PAlag OtV OLYKEKPLHEVT)
nepimteor) to PAio mg Poowr|g.

Ewova 1. Meta ano «doxkipég» kpibnke okomuypn n emxoAAnon yaprotawiag
IIPOKEPEVOD Va onpelwBoidv ot evdeifeig tng emprkovong too ehatpion Kat oty
oovéxela va petpnfovv pe v xpron xapaxd.
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Ewova 2. H avaptnon too fipAiov @uoikng dev £ytve amo OAeg Tig opddeg pe tov id1o
TPOTO pe amoTEAECHA Va DIIAPEEL agoppr) yia ool tnon!

‘1--’

5

Ewova 3. Mua evoederypévn avaptnorn too fiphioo @ooikig.

Ta MaOnpatikda anotehovv to devtepo «Oepa» g ovykekpevng epyaotag. ASiomouiOnxe
IIEPLEYOHEVO ATIO TV EVOTNTA «ODOTH AT OOVIETAYHEV®DV».

2y emhoyr) oo STEM aokobvtal KPITikeég yia Tov TexViKo Kat feTikiotikd yapaktpa
tov. Etot, veotepeg mpooeyyioeig evoopatovoov oto STEM otoweia téxvng (STEAM, omov
A=art) (Henriksen, 2017) 1 ototgeia evoopdateong g yAaooag (STEAL, omov L= Language)
(Lems & Stegemoller, 2014) otoxebovtag oy evioyvor) ToL aAvOP®IIIOTIKOD XAPAKTPA TOD
STEM pe mVv apPAovor) Tov TexVOKPATIKOD TOD MEPLEXOPEVOD. TV ODYKEKPIPEVT] epyacia
etvat dovatov va npootebovv otoyeia amo v lotopia tov Emompev (HOS, History of
Science) ATt TOL IPOYPAPPATICETAL Ot EMOPEVES EQAPHOYEG TI)G. LVYKEKPIPEVA elvat Sovatov
va Sepevvnet o moAvdidorarog polog tov Kaptéooo (Decartes) ota Mabnpatikda, v
Doowr) kat myv Phooogia (The Scientific Revolution and the Enlightenment (1500-1780)).

H mep\nmtikr] KAt e0TAOpEVE 0TV IIAPOBOA HEPLTTOOL) IAPOLOLAOT TOL MAAGLIOD TOV
STEM olokAnpvetat pe mapoooiaot) tmg 01daktiki)g emhoyrg 600 onpavtikev fepdatav: (o)
TOV EMOTPOVIK®V IPAKTIKOV KAt (B) TOV TOAAIAGV avAIapacTtace@V.

Ol EMOTNHOVIKEG TTPAKTIKEG

H npaxtikr] epyaocia oe moAeg xopeg dwadpaparifet Packd polo oty ekmaidevon Tng
EMOTHUNG. XV IApodoa epyaocid pe To Opo “IPAKTIKY| AOKNOL)” evvoeitatl 1) MEPApATIKY)
Oadwaoia, 1 omota propet va Aappavetr xopa eite oe taln (pe petagopd tov KatdA\Anloo
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eomhopod) eite 010 OOAKO epyaotripro. H poper) g nelpapatkrg dStadkaoiag propet va
ep\apPavet meipapa emideiSng 1) HETOIIKY) EKTEAEOT] IEPAPATOV ar1to padntég oe opddeg.

To melpapa pmopet va ekmmAnpovet OUINO pON0. ZTOV IP®TO TOL POAO, etvat dvvatov va
PNV etvat anopovepévo 1 daxwpilopévo amd 1o avtioTol o MHepleXOpevo Tov padrpatog
(Bepia) avtibeta etvat SovaTtov va evioyveL TV EVVOIOAOYIKI| KATAVON Ol TV padntov Kat
va ) ovvOéet pe (mepapatikég) armodeidelg wote va emroyyavetat Babia karavonor mov etvat
anapaitt yia m) petagopd yvaong aro ) pia meptoxr) oe pia aAAn (Pellegrino & Hilton,
2012). Zyeuxkd pe to dedTEPO POAO TOV, TO TEIPAPA OLVOEETAL PIE TOV IMPAYHATIKO KOOPHO KAt
OLVELOQPEPEL 0TV KATAVONOT) TG Pvong g emotpng (NOS).

ZOPIAPOPATIKA pE TOLG SO POAOLG TOD, 1] évtalt) TOL HMEPAPATOS OTr) OXONKI) IIPAKTIKI),
ovvelo@épet oty avamtodn oeSlot|tov nov oxetiCovtat (AP Physics 1 and 2 Inquiry-Based
Lab Investigations, 2015): (a) pe 10 polo Te@v aptBpav, TV IocoTIKr| OnAadr) IPAypPATEDOT)
TV 5eBOPEVOV KAl E10IKOTEPA OV ASLOIIOIN0T) TOVG OTIG PETPIOELG KAl TODG DIIOAOYIOPOVS,
(B) pe Kataokevr) MVAKOV KAl YPAPIK®V IAPACTACE®V, (y) He avAADOI AIoTEAECUdT®Y,
eppnveia 6edopévav, atohoynon g axpipetag, (0) pe MPOPOPIKI], EKOVIKI] KAl YPAIIT)
EmMKOW®Vid, (€) pe TO EMOMPOVIKO emyeipnpa (1oXDPLOPOG, OKEMTIKO, arrodeifelg — claim,
rationale, evidence) (Sampson, Grooms, & Walker, 2009).

O polog g MPAKTIKAG epydotag Kat 1 &vtadn g ow| ddaokalia g emotung,
empedletat amno, aA\d TALTOXPOVA KAl CAVIAVAKAL, IOAMTIOPIKEG Kt (PUNOOOPIKES /
emotnpoloyikeg napadoxég (Koponen & Mantyla, 2006). Trjv tehevtata ewooaetia 1) évradh)
TOD MEWPCPATOG OTIV OXOAIKI] IPAKTIKI) TALTIOTNKE e Tov 0po “Sepamon” (inquiry).

'Opwg, 0 0pog “Oepwton” (inquiry) mapovoialet “moAvonpia” wg mpog ta mota etvat ta
waitepa yapaxtpotikd tov. Ot Asay & Orgill (2010) oe pa emoxomnmnon tov apbpav tov
eptodikod “The Science Teacher” amod to 1998 éwg 1o 2007 avagépovyv OLAPOPETIKEG
EVVOL0AOYOELG TOD OPOL. LDYKEKPIPEVA TIEPLYPAPOLY TOV OPO G AVAKANDIITIKY] pdbnon
(discovery learning) yeipomaotég dpaomprotmteg (hands on activities) mpooavatoAopo oe
avBevtikda mpoPAfjpata, dtahoyovg/ avtiloyieg (classroom debate).

2ta Next Generation Science Standards (NGSS, 2013), kafmg xat otov 00nyo
exraideotwkontov The College Board (AP Physics 1 and 2 Inquiry-Based Lab Investigations,
2015), 6pog “inquiry”. onmg xat covageig opot “emotnpoviki) pébodog”, “mpaxtikr) epyaoia”
avtikadiotavtat amd tov 0po “emoTHOVIKIY] IMPAKTIKY] 1) EMOTNHOVIKEG HpakTikes’. O
IIPOTELVOPEVOG OPOG “emotnpovikég mpaxTikes” oxetiCetat pe: (1) Tig epmtrioetg, (2) v egehdn
kat altonoinorn poviéhev, (3) Tov oxedlaopod Kat v mpaypdaronoinon nepapdtoy, (4) myv
avdaloor) kat v eppnveia 6edopévav, (5) ) xprjon pabnpatiki)g Kat DIIOAOYIOTIKIG OKEWNS,
(6) v xataokeor) (owodopnor)) eSnyroeav, (7) Vv AOKNOL) Ot EMLYEPHIATA ITOD IrydlooV
amo ototyela.

To Tt onpatver va dpa kat va dtaléyetat o pabnt)g og emotrpovag eivat pia npoxAnorn)
Y1d TO OXOAKO eKIaldevTKO ovotnpa. Ot menotdr)oelg Kat ot AOYeLg TOV EKIALDEDTIKAV Yid
TO PONO TG IPAKTIKIG epyaociag eivat KaBoploTikég yia v Ipomdnon evoopat®or) TEToLmV
HIPAKTIK®OV OTa padrjpatd toog kat éxoov pehetnfet ammo owdagopeg mhevpég (Staer et al, 1998;
Tsai, 2003). H mapotoa epyacia viobetel Tov 0po EMOTHOVIKEG IPAKTIKEG AVTL TOL OPOL
pabnon pe Sepotnon.

Ot emOtpOVIKEG IPAKTIKEG IPETIEL VA EUIAEKODY TOVG PAbNTég KATA TETOOV TPOIIO MOTeE
va evioxboov Tt pabnon, kabog kat va e§eNiooovy TV KPUTIKE) Toug OKEWn aANd Kat Tig
KAVOTNTEG TOVG yia v emthvor) mpoPAnudrav. Xt PrpAloypagia kataypdgoviat HOVTEAa
mov aflodoyodv Ta Owagopa emimeda eQPAPHOYG EMOTHOVIK®OV IPAKTIKOV IIOD
EMTOYXAVOVTAL He Ti§ melpapatikég dpaompiotnteg (Rezba, Auldridge, & Rhea, 1998, omag
avagepetat oto Bell et al, 2005). Zovr)fwg mpotetvovtat 4 1 5 enimeda adioAoynong
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apyiCovtag amo 1o eminedo 1, mg amhrg emxdpmong (0rmov ovokeves, dtadaota, TPOPANpa
Kat andavnorn etvat doopéva otovg padntég) péxpt to emiredo 4 g AvVoIKTG EMOTHOVIKIG
TIPAKTIKI|G (OIT0L OLOKELEG, dradikaoia, mPOPANPA KAl ATV oL elval avolkT) emAoYI) TV
pabntov) (Staer, Goodrum, & Hacking, 1998).

MoAAanAég EEwtepikég Avanapaotdoeig (Multiple External Representation -
MER)

To BewpnTko mAaioto g mapovoag epyaociag ompifetal oV aglomoinor TOV IMOAAIAGY
eCHTEPIK®V AVATIAPAOTACEDY TOV EVVOL®V TIOL £l0ayovv ot Pookég emotipeg Kat ta
Mabnpatikd. Ot moA\ar\ég eSotepikég avanapaotdoelg (Multiple External Representation -
MER) amotedodv mpovoptakd medio pelétg g 0wdaktikng twv Pvokaov Emompov
(Polizois & Valanides, 2010), tov Mabnpatwaov (Rau, Aleven, & Rummel, 2017.) xat tov
veoavadvopevoo mediov tov omrtikov ypappatopoo (Gilbert, Reiner, & Nakhleh, 2007).

‘Epevveg om 618aktiki) tov Pvowev Emompev (Meltzer, 2005), al\d xat avdloyeg ot
odaxtik) twv Mabnpatwkev (Tagar, 2010) éxoov kataypdyet GLOKOAiEG TV pabntav oty
adlomoinorn) tov noANamev avarapaotdoe®v. H dvvatotnta petappaocng tov mnpogopiov
amo pia avanapdotaon oe pia dA\An eivat “fotng” onpaotag yla mwyv Katavonorn otig
Pooikeg emotpeg kat ta Mabnpatwa (Ainsworth, 2008). H armoxtnon avtig g ikavotag,
kabmg kat ) dovaromTa va KatavooLvtdal 0Aeg ol MAPOPOPIeg MOV IEPEXOVTIAL O HLd
otatikn] 11 SLVANIKI] AVAIIAPUOTAoT), OXeT{OVTAal pe TOV ONTIKO eyypappatiopo (visual
learning) te@v padntev (Gilbert, 2007).

H xataokeor| vorjpatog pe my aglornoinon 1oV eS@Tepik@v avarapaotdoe®V 1oV PDoKOV
emoTp®V Kat v Mabnpatkev opietat og ontikonoinor (visualization) (Gilbert, 2007). H
omrtikonotinor) (visualization) covdéetal Kat j1e E0MTEPIKEG AVATIAPAOTACELS, VONTIKEG SAadr)
Kataokeveg Tov pabnt) (Rapp, 2005), alda omv napovoa epyaocia dev Ba aoyohnbovpe pe
aLTOV TOV TOIIO OITTIKOIION)ONG.

H omrtikoroinorn oovdéetat enfémg pe exetvn v mevpd padnong tov Pookev emotpov
Kat tov Mabnpatikev, mov oxetifetal pe v avamtodn kat v eSENEn MoloTK®V KAt
TOOOTIK®V povtéAav. H mapayeyn poviédav, n dwadwaocia dnAadr g povieAomoinorng,
OLVIOTA pia amo Tig Kopv@aieg emotnpovikég dpaotnplotteg. Emdindn g omtikornoinong
elvat va epIAaxkovy ot pabntég oe avtrVv )V eMOTHOVLIKY) OpaoTplotTa, Xelpt{Opevol Kat
OLAIAEKOVTAg PETASh TOLG TOCO MOWOTIKA 000 Kat moootikda povteda (Gilbert, 2007). Ot
pabntég oovBmg dev epmAékovtal oe SladIKAoie KATAOKEDLG KDV TODG HOVTEA®Y, TIOL VA
adlomotodV 1] VA OITIKOIOO0Y TI§ E§MTEPIKEG AVATIAPAOTACEL TOV PDOKAOV EMOTHOV Kt
tov Mabnpatkev, kabog 1 xkabnpeptvr) oYoANKI) IPAKTK) e0Talel Kata KOpo AOyo oe
@oppalloTkovs/ alyeBpikodg DITOAOYIOHOVG.

Avtifeta, oty gpyaotia aotr) emdi@Kovpe va epnAakovy ot padntég otmv eppnveia kat
Kataokevr) TIOAam\ov avanapactacemv. H déa nepthapPavet ) Sovatdtnta va xeptotody
AVAIapaoTAacelg KAt Vonpatd pe v kabodrynon Tov eKnaidenTik®v Kat Vd avarrtdiooy
oAoxAnpopéva povtéa. O Xelptopog avtodg (OITIKOIOoiNor)) 0voLaoTKA IepNapPavet: (a) Tov
é\eyxo Ttov pabnpartwov povtélov, (PB) T dpdon otig mOAAIAEG AVATIAPACTACES TOD
povtédoo H Spdon mave ot avarapaotdoel Tod povielov yivetatl pe eSedikevpéva
epyaleia (TToAvlwng, 2014). Ztmv napodod MePiITeOr) YiveTat pe To epyalelo KATAOKeDHG

Piag MOADY®VIKHG YPAPHIG KAt TO gpyalelo KATAOKEDHG TG YPAHILG TAONG TOD AOYIOHIKOD
Geogebra xat (y) T petatormnton aro o pabnpatiko povieNo 0To PUOKO.
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H nepintwon tng epyaciag
Xe TpornyobpevVT OXOAKI] XPOVLd évag amod Tovg ovyypapeig (Xnpikog) eixe Slamotmoet Vv
SLOKOA A TV pabnt®@v va Xpnotpornolody 1o opfoy®mvio cOOT A CLVIETAYHEVOY. MeTd amo
ov{fjtnon), anogaciotnke my TpExovoa oXoAr| xpovia (2018-2019) va npaypatomom et pia
epyaoia STEM pe oxono va Bonrjoet toog padntég va karavorooov to Kapteotavo cvompa
OLVIETAYPEVOV WOTE OTI) ODVEXELA VA EPAPHPOCODY TIG YVOOELG TODG O TIELPAPATA TG PLOIKI|G
OTO €PYAOT)P10 PLOIKOXTHELAG,

Anogaotomxke pa 01daxtik) akoAovbia tecodpmv (4) SI0AKTIK®V @P®V ota padnpatikda
1) omota KAatéAnye oV aglomoinot) piag Ipocopoimong pe to Aoytopiko Geogebra, {Oyiong
ompatog pe ) Porbera ehampiov. Katomy oto epyaotujpo Pvoikav Emotmpav ot pabnteg
ektéAecav To metpapa {oylong oopartog pe ) Porfeia ehatnpiov.

MeBodoAoyia: mePIEXOUEVO Kal TPOCEYYIoN

210 pabnpatikd meplexopevo ot padntég ava 6vo (2) epydomKav OTO €PYAOTIPlO
minpogopikr|g ITapaxate O&iverat évag mivaxkag Hpe T OLVONTIKI) IIAPOLOLAO TNg
pabnpatg mapéppaong.
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. . 1 4(5002)
opboymdvio ovompa | e € 08
1 150.4
OUVTETAYHEV®V. )| e Hisso.)
. " e (7.0 ©(200,0)
I) Ot pabntég epmedwvoov ta | T60 1(100,0)
. " K (0. 0,
napanave (BA. Ewova 6 kat | Aoy A0
7) von HIESRSERREIEEEIE L] woo
: , ) S o TR IR I TR Vil X
A) Ot pabntég enexteivoov Tig . -
SeClomTig To0g Ewova 6 ~ Ewova?
\ \ Epyooia 37 : Na romofemoere 1o ongtic A, B, ..., H 010 oployuno ouompa
KATAoKeLACOVTag pta MOAD- CUVTETEY VI K1 VO TS EVEDTETE (€ e TTOAYUAA YRS
IO qag KNRaxa yia 1oug dlove
yovikn ypappn (BA. Ewova ¢ nis e N “?\M o
8) (Sragopetiky) + - ((?005)1 »
avamnapdotaon:  «amod  td + r (150,15)
. . . 4 (200,20)
onpeia ot oovexr) ypappr») +4 E (250,25)
Z(300,30)
+ H (0,0)
S0 11 8 0 0 O A
+—t »
oployno olompe cuvrtTayptvey




‘Evtagn kat Xpron twv TME otnv Ekmaideutiki Aladikacia 265

2H Aldaktikn wpa

A) Ot padntég va «drapafoov»
Ha TOAD-Y® VKL YPApHL) KAt
amavioov  oe  Suagpopeg
epatoetg (PA. Ewkova 9).

B) Ot pabntég enmexteivoov Tig

deClottég oG ario-
TOIOVOVTAG  &vav Iivakd
Tpov  oe éva opboymvio

oLOTNHA OLVTETAYPEVRV (BA.
ewova 10).

I O pabntég kata-oxevaloov
Ha TOND-Y®VIKT| YO ApT) Kat
va e§ayoov ovpmepaopata
(BA. Ewxova 11). (SragopeTikr
avanapdotacn:«  amd Tov
IVakKda, ota onpeia xat otn
ovvexn ypappr»)

3H Awdaktiki wpa

2KOII0g oD HEPANATOG
pooopoioong eivat ot padntég
va Bpovv to BApog eVog KIvnTon
MAEPOVOL  XPIOLHOIIOMVTAG
évav  aotooxédlo  pnyaviopo
Goytong.

Awadikaoia:

Ot pabntég  «tomoBetovdv»
Sradoyka ta dwabéowpa orabpa
nave oto Qoyo: Ilapatpodv
TV EMPNKOVOI Tov eAatnpiov
Kat amoton®voouv 1mévte  (5)
petprioerg  oto  opBoyodvio
OLOTNHA  OLVIETAYPEV®V — TO
omnolo diverat oy em@avela
epyaotag tovg otov H/Y (BA.
Ewova 12).

[O apykog oxedraopog avtrg
m_g Stadikaoiag £ytve otav oty
VAn mg A' Tadng oo yopvaoioo
fHrav ta avaloya mood. Meta
my  a@aipeon  aotod  TOL
ONPAVTIKOTATOL KePAAALOL TO
HPOYPAPpPa OxedlAOTNKE ®OTE
va LIAPXEL IAVTA va OQAaipa
ot petprioelg (aotd propet
oxetidetal pe mwv OKOvPLd oL
evlexopévag  LIAPXEL  OTO
e\aT|plo, OTOV TPOIO IOL 1)
Oeppoxpaoia xat 1 vypaoia
ermpedfovV TV EMPIKLVOT) TOL

Epyooia 44 : I1o mapaxdrw oxApe SANETE 1O (ypog tvig Taliod ot oxlon
pemv nAida Tow (6mws @aiverm o yoveis Tou Sov xartypogav
To o Tou il frog.
- a) Na fipeire 1o &
1o ]ie™  Bavpoupamaasas - svous \ e foctn v dyos
T 4 erav

5 £) Na peire 1o dpog

1

90 V) Néouw env frev
To o dtav eixe
60 o toem:
&) Néowv cviv frev
30 10 oIl Grav eixe
l {50 0, L R S O 0 0 RN Upog 75cm;
(3 BT G S T S R e R )
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e\atpiov, v oovvdeon TOL [V | )
e\atnpiov oto Ppayiova KTA.). i
INa napddewypa, otav  évag
pabntig tomobetrjoet otov oyo
otabpa padag 10 ypappapiov
KA 1) EMPEIKOVOT) TOL EAATpion
eivat 7 £KATOOTd,
eravalappavovtag mv
Sadkaotia yia ta 10 ypappapia |
1 empnkovorn) dev eivat mhéov 7
€KATOOTA.]

Ot padntég pe v Porbera too
npoypdappatog  (dpdon  omv
AvVarapaotaor)):
KATAoKeLAooy T YPApuI)
taong (BA. Ewova 13) xat
«QoyiCovv» to KvnTo (BA. elkova
14) xat pe wmv Ponbea g
Ypapurg Tdong ovpmepaivoov
10 Bapog tov /pada tov.

4H Adaxtikn opa v h—;
Ot pabntég  extehodv Vv 3
rponyoovpevy Swadikaocia pe
OKOIIO TtV £0peoT] TOL Papovg /
pafag tov Kwvntov. Avtiv 11
POPAa OP®G TOLG MePpEVEL pid
ékmAnén (BA. Ewova 15). Aev
orapyet omyv o0Bovn Tovg TO
opBoymvio ovotpa
OUVTETAYHEVDV.

IMapoAda avta, €xoov otn
Oowabeor) TOoLG éva  @OLMNo
millimetre mave oto omoto Oa
AIIOTLIIOOOLY TIG PETPOELS, Oa
KATAOKELAOOLY TNV YPAPHL)
Tdong Kat Oa copmePAavovy Katd
pooéyytorn 1o apog / pada too
K tod.

oA r gy b aghanak
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Ewova 15

210 mePLEXOPEVO TG PLOIKNG ot padntég avd téooepelg (4) epydotnKav oTo gpyAOTI)PlO
dvowev Emotpev. ASonou)fnke yia 600 (2) S10axTikég dpeg TO HAPAKAT® POANO epyaoiag

(Ewova 16).

1H Atdaktikn opa:

Ytoog pabntég  dobnke  xpovog  va
KATAOKELAOOLV TNV MEWPAPATIK) didtadn
oo Oa Bewpovoav wg evOedetypévn Kat
ot ovvéyeta kabodnynonkav omy tehik)
nelpapartikn) dwdraln (ewoveg 1, 2 xat 3),
MOTE VA KATAYPAYWOLV TIG PETPIOELG OTOV
mnivaka tov eOAov epyaotag (Ewova 16).
Ot opadeg 1oL OAOKANP®OAV TG HETPHOELG
napaxivOnkav  va  §exiwvrjooov  mv
KATAOKELT) TOL Slaypappartog.
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>toug vno?xotnovg Haeqreg N Kataokeon T —, =, 2
oL Staypdappatog 600nke wg epyaoia yia = =
10 OriTL. ET. Evag dhioc tpémoc va vmoAoyicovus wia &yvwotn ;H ::
H L udta (mx. tov Pifhiov tnc @uowiic oas) sivmr va S— o
2H Aldaktikn wpa: Xenowonoicovus éva sAatripio = =
] . ' ' { @t —
H ovvepyaotia petadd tov pedov g kabe Tro ehatripio mov éxets ovov epyaoTnpiaxé oas méyxo S o—
opé{6ag 061J]Y1—]0€ omv 0}\01()\11”)@01] 00 xpepdote Swaboyixé udisc S0g , 100 xa 1509 i‘;:
R o , onustGvovTac xdfe Popd Tic avtioToies EmuNKIVIEC TOU ) 5
Staypdppatog amod Olovg tov pabntég Aanslon -
((')HOU Kpiel’]KS 01((')1'11}10 DHﬁpXS Kal 1 .‘.'n'} ouvvéysia xpeudate ro BipAio puoic oag.
, . Mala oc g | Emyixvven os
oovdpopr] Ttov Oddokovta) KAt ot (pauudpia) pes
' ) ' ' (exaroord Tov Ms Ti¢ yVWwoEIS MOV QUOKTIigats and o
OLVEXELA £Y1VE APXLKA [Ld EMCHPAVOT) TOV pézpou) B v iy
SUOKONGY TV }ICIGI’]TC'OV ota 61C'[(p0pC[ 509 KpoonadfosTs V& KaTaUKEVEOSTS. TO
) ) . 100g Sidypaupa Mdlag-emurxvvone xa va
otadla  KATAOKELN)G TOL  dlaypdppatog T Boeite tnv udta tov fufAiov @uaiiis.
kabwg kat n oolrmon yia mv PEATIO Bifikio vauic

eobela xat v oopnepilnyn o ATV TOL
onpetov (0, 0).

Ewova 16

Ka otig 600 napepBdoets. eKTOg ToV EKIIAOEDTIK®OV TG TASHG ITOL IPAYHATOIO0DoAV Td
pabnuata tovg. mapiotato xat dedTEPOG EKMAIOEDTIKOG, O 1010g Kat Tig OLO QOpEs,
IPAYPATOIOIOVTIAG COPHETOXIKI| IIAPATHPNOn. Me Tov TPOIo avtod 1) epyaocia evidooeTat
OTOV ODPHETOXIKO KAl OLVEPYATIKO XAPAKTHpd g épeovag dpdong (Katoapov & Todagog,
2003). Aotog o yapaktpag dnpovpyel éva xopo emwowvaviag (Kemmis, 2001), o omoiog
Oempeitat onpavikog napdyovtag Tov aAAnAemdpactikod dtaoyoo mov deddayetat petado
TOV EKITAIOEDTIK®OV, PE OTOXO TV AVTHETOMION JHEC®V IPAKTIKOV MPOoPANpdtev. X
ODLYKEKPLEVT) TIEPLITTOOT) elyxe ovpPmvnOel va kataypagovdy molotikd Oeparta mov oyetifovtat
€ TO YVOOTIKO AIOTENEONC, OTLg OLYKEKPLEVeG Bepatikég evotnTeg, mote va avalobodv kat
va otpi§ovV pia Mo AenTopEPT) IIPOCEY YO OtV endpev) xpovida. MeBodoloyikd Aourov 1)
rnapepPaon arnotélece Tov IpOTO KOKAO Tng epevvag dpdaorng (Kemmis & McTaggart, 2000).
Emu\éov emOioyOnke pe v evkaipia g COPHPETOYIKIG IIAPATL)PIONG Ot EKIALOEDTIKOL Va
£PYAOTOLY ATIO KOO KAt vd StapolpdoTtobdy pe evxapioTnorn tig Wdéeg Toug (Stevenson, 2008).

ZulNTNon TWV ATOTEAECHATWY Kal UTTOOEIEEIG

Oa napabécovjie COVOITIKA TA COPIEPACHATA TG IAPERPAOT|G PAG PLAG KAl 1Ag eVOLdpepe
IIEPLOCOTEPO 1] IOLOTIKI] IPOCEYYLON TOV O1OAOKAN®V Kat AtyOTeEPO 1] AEMTOpEPI) AVANDOT)
TOUG,
Metda myv npayparomnoinor) g Stadkaoctag eéxoov apPAoviet ) dookoAieg ota:
o Tuetval daypappa;
IMeog Pabpoloye tovg aloveg;
INog emAéye v KAipaka oe kabe afova;
Mrop® va éx® Stagpopetikr) KApaka;
INeg «alomoim» mv eobeia;
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Eva {qmpa mov oolnuibnke axpobiywg om) Oaokalia tov pabnpatikev kat pe
Aerrtopiépera, pe ) Porfeta 60O epOMPATOV, 0T SdAoKaNa T PLOKN|G etvat To Bépa g
apxns v alovev.

o Tlpmto epormpca:

K: «To (0,0) mpémer va Tomoletn Ol orovg ddoveg AnAadn eivar onpeio oo mpémer va mpootebet oTov
JTivaka 00 OOUTANPDOATE »

Ot amavmoelg TV pabntev ftav Oetikeg, pe didpopeg eppnvelieg, ONOG:

M1: «vai, y1a xaldTepo vmoloyropd»

M2: «vai, y1ati eivar 1 apyr TOV HETPHOEDU»

M3: «va, y1a va eoBoypappioovpe ooora T e0beia»

Me agoppr) v tedevtaia arrdvnon tédnke to:

o AebTepo epoTpa:

K: «®a mepva 11 evbeia amo 1o (0,0) ;»

Ot anavtoeig oV padntov nrav aoploteg ( M4: «efaprdarar and To mwdg Eyovpe kiver Ty

evfeia», M5: «avdloya pe 11 petproeig» e o mepinov ioo apBpo copgovia kat dagpaviag

HE TO ep@THQ).

210 onpeio aoto Sragpdvnke, pe Tov miéov kabapo Tporo, 0Tt ot pabnteg dev pmopeoav va
PETAPEPOLY T YVOOI) TOVG arto Td padnpatikda ot goowt). Eve to mpoypappa Geogebra eiye
KATAOKEDAOEL T YPAHHL] TACNG VA PNV IEPVA A0 TV dpXl] TOV aOvVeV, Oev PIIOpEoav va
AVAKAAEOOLV LT T YV®OI TOVG, EMYEIPNIATOAOYDOVTAS Yid TV «PéAtiom) evbeia» nv
eoleta 1ov mepva eyyLTEPA arIod dAa ta onpeia mov éxovv petpnOet.

AvaoTtoXaopoG- MPOTACELS - EMEKTACELG

O avaotoxaopog otV Ipaypatonoinot) ToV 010aoKaAov pag odnyetl otV enavalnypn toog
(devTEpOg 1] Kal TPitog KOKAOG €PeLVAS dpdorng) pe PAOKO OTOXO TNV KATAYPAPI) TOV
adovapiav v padntev 10co otav petafaivovy armo pid avarapdotaoct) oe pia aiAn ota
Pabnpatikd 1) ) QLOLKI), 000 KAl OTAV HETAPEPOLY TIG YVAOELS TOLG ATIO To éva pabnpa oto
alo. Koptog otoxog opng Oa eivat n pehém g yAwoodg Tov padntov.

H eioayeyn tov padntov oto Aoyo tov pabnpartikev Kdt g Quolkng avayvopidetat
evpéwg g mepimhokr) vrobeor). Ot pabntég épyoviat oto oyolelo pe avemionpovg TPOIong
opkiag Tovg omoiovg petagépoov oty oyoAwkeg Tagelg. H Owdaokalia ota oxolika
pabnpatikd kat ) oxoAKI) @ootkr) npénet va evlappovet tovg pabnteg oty petaBaor) aro
TV dromn opt\odHeVI] YAQOO OTNV Emonpn YAQOOd T®V Pabnpatik@v Kt TIg QUOLKIG
(Adler, 2002). H mnapadetypatuxs) pag mnepimtoon 0O0a emdwwiet ot padnteg va
VONHATOd0T 00DV TV EPYAcia TODG OTA HABNPATIKA KAt T1) QLOIKI| KAl VA HETAYPIYODV TIG
O1Kég TODG ATLIIEG EKPPCIOELG Ot AITOOEKTH] EMOTHOVIKL] Opoloyia.

Ot exnaidevtikol evyapot|fnKav wy oLVEPYAOLA TOLG KAl €YOLV CLPP®VHoeL OTL Ba
EMYELPODV VA PETAPEPODY TA COPIEPUACPATA TODG OTOV EPEDVITIKO XDPO, HE ODPPETOXT) OF
oLVESPLA, OTOXEDOVTAS € TOV EMIONO ALTO TPOIMO VA KATOXDP®VOLV EMOTHOVIKA THHHATA
eV fepatikev g owaokaliag tovg oo BeAtiovouy T pddnon v pabntov tovg.
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