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Hepidnyn

Z0 Gpbpo autd neprypapovrar TTvxés e pabnoiaxng Sadikasiog ota Habnuareg, OMHE TPOEKLYOY ard TNV £pYaciv
opddov pabmav E’ Snuomxod kar A’ yopvasiov, v epyGloviav pe yewpstpikd mpoPAfpatc AVOAOYIDY,
XPIOIHOTOIOVTAS KATEAATAL GXESACHEVO VIOAOYIOTIKG EpYUAEio TOMAMANG Ex@pacmc (apOuUNTIKAC Kot YOUPIKHC) TrG
HETAPANTOTTOS TOV TOPAUETPIKGY peyebdv. H épsuva mpayuatonomenke ond tov Topéa Hodoyeyuric Tov O©.ILY.
ABNVEG 6T0 TARIGIO TPOYPEULATOC CYETIKOD UE TV EQUPROYR OTNHY TEEN TEPOUOTIKDY SPACTIPIOTATAV Y1 TIC EVVOIEg
00 KAOROTOG Kat TG avakoyiag. ITo SUPRMOTO KATayPAQETaL 1 dovaynkr] g oEMOMGeNG OV SUYKEKPLUEVOD
EPYUAEIOD 01T BWBACKUAR TV LOBNHATIKGY, PEGH AN0 TIG GTPATNYIKEG TOV HABNTOV Kot TIC SYPUPOHEVES TOI0TIKEG
evdeifelg Tov eidoug g diepevvnong Tov gvvoet n ypron Tov.

Aggeig khewdrd: avadoyia, SiepevvnTicd Aoyopiko, epyodeto perafintémrag, Tomky agaipeon

Absract

This paper describes aspects of the leaming process in mathematics, as emerged during the implementation of
proportional geometric activities in the classroom. Pupils were working in pairs in a computer -based environment
using a piece of software specially designed for multiple representation (numeric and graphical) of the variation in
parametric procedures. The research was carried out by the University of Athens as part of a programme for the
implementation of experimental activities concerning the concepts of fractions and proportion in the classroom. The
findings document the potential of the specific tool for the teaching of mathematics by illustrating the pupil’s
strategies and the nature of investigation encouraged by its use.

Key werds: proportion, exploratory software, variation tool, situated abstraction

OcoprTiké mhaicro

O xdpog g pobnpatikic mondeiog sivonr nholo10g 0e EPEUVEC GYETIKG HE THV EVVOLL ™me
ovehoyiog. Avtd Swawohoyeital 1600 and TV TpoKTIKY oMuocic Tev avoloyidv omv
kabnpepwn Con Kot To oYoMKS avoAuTikd TPGYpoapue, 660 KAl am6 TNV Kevipikt] 8éom mov
KOTEXEL 1] AVOAOYIKT) OKEYT STV ovAITvén TUmK@V cvidoyiopdv (Piaget & Inhelder, 1958) xau
070 vonTiké medio tov moromlacwoTikdv Soudv (Vergnaud, 1988). IMapdddmho ue Ty
avadelEn e onuaciag e évvolag, 1 oxetik Selviig dpeuvor £xel KaroypliyEl TI Omapén
OTHOVTIKGOV TPoPANUGTOV 6Ty Katavénot g omd tovg padntég (Hart 1981, 1984, Tourniaire
and Pulos, 1985, Tourniaire, 1986, Behr et al, 1987), evd &yt aupoPnnbel
OMOTEAESUATIKOTNTO TOV SWQopmv Tpémmv Sidackaliag kon £xsl emonuavlel n Ehdenym
EMONTIKMV LEGOV OTIG EKACTOTE NIBOKTIKES T1)G TPooEYYioeis oTo oyoheio (Hoyles & Sutherland,
1989, Hoyles et al., 1989).

H xaravonen g £vvolog g avodoyiog Bswpeitar and T ovvBetdrepeg TV HOBNUATIKGY,
KoBhG cuvoeTar Ko Ue Hi Oepd dAAmY Baotkdv Evvoldy Tov ovaluTucoD TPOYPAUUATOG.
zoppwva pe tov Vergnaud (1982), xdbe pobnuotucy évvoln Hswpeitar 1O EMIKEVIPO €VOC
EVVOI0A0YIKOV Ttediov (conceptual field) kon Sev efvar moté amoctaconomuévy and TOVG TPOTOVG
XPMONG TG, TOVG TPOMOUG AVATIAPACTACTG TNG KOL TG GUYYEVEIC £VVOIEC IOV TpovmoBETEL ©
optopde ka ot xproes e, H &vvoin g avodoying, avapopikd t66o e ToV 0pIoUS TG 600 Kat
HE TIC KATOOTACELS OTIG OToieg epoaviletar, eivor oTevd cuvSedepévn Le Tic £Vvotes Tov Adyou Kot
mg opowmrog. O Adyog o/B amotehel ty apBunric £KEpoct GOYKPIONG AVALEGH GTO, LéPN
6vo nocotrov (Tpuavtagoiiidng, 1999) kor n avakoyia, oyetileton pe v iodvvapuio LETOED
800 Aoyov o/B=v/0 (Hart, 1984) xat v avayvdpiot| Toug wg (cwv § avikéviey oty b KAdom
wodvvapiog. H KaTtooKeby §00 OUOWV YEWUETPIKOV oynudTev wnopsl va enevyBel: (o) LE
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ypYHoN TG ovekoyiog TV pnkOV tev Thevpdv Tov KEOE oYAUOTOE, TOL TPEMEL va eivol
1wodvvapot Kat (B) 1e xproT Tmv AGYaV HETaED TV avTICTOY®Y HIKOV Twv §00 SYnpdtey, Tov
npénel eniong va givat wodbvapot.

Ot mhéov cuVNBIGUEVEG GTPATNYIKES TOV pabnTdvy yio ™y enflvot tov Tpofinuatey autdy eivat
01 TPOGOETIKEG, CVUPOVO [e OToieg OO0 TN TPOG Eve apyikd mpokhnTeL dTav TPosTEBOUY
oTO. UAKN TGOV TASLUPGOV TOV KaTGAAnho pfkm, uéxpt ovtd va egionbobv pe exetvo tav
avTicTOY MV TAELPGV TOV apykoy oynuotog. Ot O)eTkEG £pevveq OF UN VTOAOYIOTIKG
nepéiiovra Exovv avadeifel otu (o) Zta npofriuata peyibuvong A ORIKPLVETIG EVOS CYNHOTOG
ot podnrég Swkpivouv Svokora v avoroyie (Kuchemann, 1991), evd acyoiolueva pe
1166080 mov Ba AKOAOVONCOVV KL TOVG APIBUNTIKOVS VIOAOYIGHOVG, Egxvolv OTL TeEAKE Ba
TPEMEL VA TPOKVYEL oyfua Ouoo pe 1o apywd (Hoyles et al, 1989). (B) Ot mpocBetikég
CTPATHYIKES EMEVOLY Yiot TOALG YpOVIC mapdTt Heptcés Popés efvar wiaitepo kovpaoTikE (Hart,
1981, 1984, Grugnetti & Torres, 1993), yeyovdg mov katd tov Vergnaud (1988) &xel tn pilo tov
6710 OTL TOAAEC OMUAVTIKEG LAOMUATIKES £vvoles, OnmG: UETPNOT), GUYKPIOT], UETOOYNHOTICROG,
Srpopt, TANBIKOTNTA K.AT., GYETIloVTan Le TPOGBETIKES SOULG,

H ¢von ¢ napodoac Epeovag

H rnopovoa épevva evidoocetar oty katebBuven g ofomoinong ot Si0acKoAia Twv
LOBTUOTIKOY KOTOAATAO GYESIOUEVOV VTOAOYIOTIKOV EPYUAEiOV MOAAGTANG EKQPAGTIS TG
HETABANTOTITOS TTOPOETPIKMV HEYEBDY, HE KOPOVG GEOVEC: (o) TNV CUUPBOAIKT) EKQPUCT] TWV
ROBNUATIKOY EVVOIBV Kot Tn duvatdmro mewpapotiopod (B) v moAlamAt) avanapdoToot
HOONUATIKDY EVVOIDV KOL TOV GUECO YEWPIOoU6 uabnuatikdv avaropactioswny (Kynigos et al.,
1997) (y) 11 Suvatdtnreg oYESCOY SpaopotiTeV [LEGE Twv onolwy evuvoeital 1 avanTuln
EIKOCIOV, VIOBECEMV Kl OQXIPETIKAG kavoTntag Tov pobntav (Hoyles et al., 1989, Hoyles &
Noss, 1993, 1996, Sutherland, 1989) (3) tn onuocio Tng CLVEPYUTIKAG MAOMONG Kot NG
emowvaviag ot dbdackerio (Yackel & Cobb, 1996, Mercer, 1996). '

Ta ovykekpluéva epyoleia anoteAovv Tpéopopa medio HEETNS TG EvVOwg NG avoloyiog
xafocov: (o) H évvowr antf) TPOKVTIEL QVOTOPEVKTO T.Y. KOTG TOV OXESWOHO Kai Thv
avEopsimon evOg YEMUETPIKOD oyfuoTog pe ypnon petofantav (Hoyles and Sutherland,
1989, Sutherland, 1989) (B) H svwio popen tov nepoy®v g apBuntikfc, YPoQIKng Kot
SOUBOAIKAG OVOmAPAOTIOTG TV gvvoldV Umopet va Pondfcet oto 61t Ta moudid ‘Gexvoiv’ 1o
oyfuo xord T ueyéBuven N T ouixpoven (Hart, 1981). (y) Ilpomnyoduevn epgovntikn
gumepia Exel avodeifel TOOTIKEG S10POPONOUICEL; OTIG OTPUTNYIKEG KAl TI IKAVOTITEG IOV
emidetcviouy o1 palbntég otav epydlovral o€ voloyotikd nepaiiovio (diSessa & Abelson,
1981, Harel & Papert, 1991, Hoyles & Noss, 1996) kot e18iotepa ue npofAnato oavaroyudv
(Hoyles & Sutheriand, 1989, Hoyles & Noss, 1989).

To mhaioo g épevvag

H moapovoo épsvva exmoviBnke oTo mAaicwe 1OV TPOYPAUUOTOS AEKA'. T10 TPOYPOLLHQ
ovppeteiyov 4 dnudowr oyxorsic (2 dnuotikd kol 2 yvpvdow) mov OEETAV EPYROTTPI0
VTOLOYIOTMV. AT xGOs dNUoTIKG cvuusteixe évag ddokahog Kat and Kabe yvuvdoo 600
Ka@nynTée, £vag padnuartikos kol évog Kabnyntig mAnpogopikfic. Zyxedidotnkav 800
kotnyopieg dpaotnplotitov: pe Blopotikd” kot vroroyloTikd epyoleio. Ot dpaoTnpLoTnTeg

: «Mepetviion e Epyodefa yo ta KhGouoto xar tig Avakovieo (AEKAM, KILE., Engepncoxo Hpdypoytpua
Exnaidevong war Apyikie Emayyehuotikng Katdptiong, Zyorelion Eogoppoyfg ITewpopanikav Hpoypappdrav
Exnaidsvong (ZEITIE), YIIEN®, [Mudaywywd lvotitovto, 1998-99.

? T Bropaticd epyodeln sivar EDAvA 1 TAGCTIKG, MITIGOTATO KAt TPICSIACTOTY YEQUETPIKG GvTKeipeva, Ta onoia
LTTOPOVY VL %PNGILOTOMBOVY Y10, TV KUTAGKEVY GYNUATOV KOt HECWH QUTOV 6T SEpEhvion HOUONUATIKGOY EVVOLOY
émmc moMpoe, Saipeon, Khdouata, TPAEEg KAaoUdTey, 1ooduvaia kat ovykpton Kiaouatwv kAT H évapin g
SQUPHOYNG £YIVE HE SpaotnPidTnTeg PIOpUTIKGY EpYUAEIOV, TV oxetiCoviay Kuping pe ThY Evvold Tov KAUCHOTOS.
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souppooTnKay of &va tunupa xabe tafng (g E’ Anpotikov wat g A’ Iuvpvaciov)
TOUPEAAAG LLE TO pHEONI TOV HadnUaTIKGY Yol pia 1) 300 @peg kébe efdondda e SidoTnua 6
unvaov  (Iavovapioc-lovviog "99). H empdpewon 1oV eknondevtik®y £ywe o€ 600
STUOPOWTIKG oepvipilo. To ntpdto npaypatonombnke Afyo wpw v €vapén tng epapuoyig
kat to Oshrepo £va Tplunvo petd. Meydho. pépog twv oepwvaplov aQiepabnke otov
TEPUUATIONO TOV EKTUSEVTIKOV UE VTG KOl TNV eKTELECT) TV JpUcTNPOTAT®Y NG
eQaPUOYAG. 10 Tapdv Gpbpo avaEEPGUOCTE GTO KOUUATL TNG EPEVVAS TTOL GyeTileTon ue ta
VTOAOYIOTIKG EpYQAEio.

To vrohoyroTiké mepifdiioy

To vrohoyioTikd nepiBdiiov Tov ypnowonowdnke ovopdletan “Epyoieio Metafintomrog” kot
KUPLO YOPOUKINPIOTIKG TOV ival 1) duvordTnTo TOAAQTANG ovOmopdoTacng (opBunTikng Kot
YPOQUCC) TNG UETABANTOTTOC TOpAUETPKOV ueyebdv kot o Suvapds yepopds twv
apOUNTIKGY TWOV TOVG £YOVIOS TOPUAANAG KOl TO OVTIGTOWO GMOTEAECUC OTH YPUQIKY
avaropdotac toug (Kynigos et al, 1997). To nepdiiov avtd yopaxtnpiletar omo tmy
CLALETOLPYIO TPUOV BACIKOV VIOAOYIOTIKOV “YDpwv”, Tov ovoudlovior yreides (components)
kot giva (a) H yyeida Logo, mov napéyel dSuvatdtnteg cuUPOMKNG EKQPOOTG EVVOIRV UE TN
opon dwdikasiby, pe xpion evioddv pag Logo-like yAdooag mpoypaupotiopod. (B) H yneida
Zwypogis, OV TAPEYEL TN YPUQIKT QVOMAPGGTOOT TWV EVIOADY TG YAhooags. (v) H yneida
Metaffoléag, OV EMITPENEL TOV GUESO YEWPICUG NG apBunTikig petaoArc twv petafintov
ueyebov g dwduaociog.

O1 dpacTnploTnTEg TG EPAPROYIS

O1 dpaoTnPidtnTeg Ue T0, VITOAOYIOTIKG gpyakein apopovoay oty Evvowg TG avaioyiag, Onmg
avth speovileton ota 6powt oyAUOTA. XToug HofnTés 006nKav cLUBOMKES TEPYPAOLEg
OVTIKEWEVOV UECO Om6 Tpoypdupata mov “xataokevdlovy” ta avrikeipeva. Ta aviikeipeva
aUTE TOV EITE YPUPUKES CVOTTUPUCTATELS EVOG YEWMUETPIKOD oYAUaTog (1), opdoywviov) 1y evog
LLOVTELOD KO0 avTIKEWEVOL 1 copufBolov (m.y. ypaupoarog, oyediov omitiov). Ta mpoypappora
oy oyedacpéva €tol MoTe va petaPdilovion wévo ta peyédn ta omolo EMOIDKOUE VO
ovykpivovv kor vo petaBdilovv ot padntés, dote vo mopatnpricovy Tt cvuPaiver otig
TEPUTMOELG OV VIAPYEL T) Ot Oy €oT| avahoyiag,

Mo apddetypa, otV KOTUOKEDT] TOV KEQUANIOV YPOUHATOS TAY, TO npoypauua 7OV JWOTOV
oTovg pabnTéc kataokevale TO YPOUUA HE HETOPANTES TO KaTaKOpLEO () Kot TO opiovTIo
Tunuo (W) ko opyixég Tég =100, y=60. ' 1o yepoud x6Be petafintic epeavifoviay
ot 086vn 0o umdpeg pe petofeAlopeva aro 1o YpNoTH apBunTkd 6pa TGV Kot Bripna
uetaPoing. Le xkdbe oddayn TV oplBuUnTIKGOV Twdv pog petofAntic oto petaPoisa,
ELOOVICOTOV oUTOROTA KL 1) avTioToyn cAAayr mov emwovpPaivel 610 GO GT0 YDPO TV
YPaOIK®V (Zynua 1).

T& OM0 TO PETEMENTA SiGoTnUe LINPEE AAANAOSIUTAOKT OTNV SQUPUOYH TOV SPUcTNPOTHTOY Kl UE To 3¥0 £idn
epyareiov.
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Tyfpa 1: To unokoywmcé,néptﬁdkkov ILE fn Sabikaoio KOTAOKELTG TOV TOW.

E ¢ La-a-a Contanar Companant primitves
# oadad Avakase's Canvas camponsnl prmitives

FiLoaced ESlaw's Turts companent primitves

Ot paBnrtég kinonkav:

(@) Vo KGVOUV TEPGUOTA CXETIKG [E TN HOPYT TOV OVTIKEWEVOD YO SPOPETIKES TIHES TRV
petafintov, (B) va mpoteivovv kavoveg yio to mote Swmpeiton “id10” to oxfApe kdbe
OVTIKEWWEVOD YPTICWOTOWbVTaS 060 10 duvatéy Aryotepeg peTafAnTé, ue omdTEPO OTOXO T1)
yphon g petaBAmig yio k6Be oyédo. Ot opBunTiceg TES TV OUOWDY YPUUMATOV 7OV
{THBMKOV VL KATOGKEDAGTOVY oTN GUVEYEW, eixav emAgyel e TETOW TPOMO, MOTE T APAIPETIKN
1160080g vo. oKovTaeTEL 010 adiEE0do OTL éva amd To petofodddpeva peyédn kamow oTiyun
yiveton {60 pe 1o pndév (oo mapdderypa Tov Taw owtd cvpPaiver yio x=40).

MeBodoloyia

10 CUYKEKPYEVO TIEIPORATIKG TPOYPOLIe EMIUDYINKE T KoTaypa@eh Kor UEAETN Hog GEpag
YOUPOKTNPIGTIKGY TN exmandevtikic Swdkaciog o pobnocd teptBeilovio pobnpuoTkdy pe
GUYKEKPLUEVD. KOVOTOMIKG YopoKTnptoTicd (xprom epyoleiov Siepeuvnrucic pdbnong, opadu
GUVEPYATIKT] SovAEd) o §V0 eminedo: (o) of enimedo poONTOV, CYETIKG UE TNV KOTAOKEDH
podnpotichy vonuarov ko (B) oe eninedo 1&g, oXETKA LLE TO POLO TOV EKTOIGEVTIKOD KUl TNV
aKOAOVOOVLEYT] SIOOKTUCH] TPOKTIKT.

T ot To TAiclo oxolovdndnkov mooTikég wéBodor épsuvag mov oygriCovior pe v
nopatipnon avlporvev dpactnpotitay ot mpaypatiké ypévo (Cohen & Manion, 1994,
Yackel & Cobb, 1996), evd yia tqv avéivon viobembnkav otorgio and e6voypagikés
1eDodoug Kat TpakTIKEG avéiveng Swwréywv (Goetz & LeCompte, 1984, Mercer, 1996,
Kynigos, 1999) uéow tov onoimv ovadeuviovIal Kol UEAETOVIOL TOOTIKA TTVYXEG TG
pofnoloKig Kot SidaxTikyg Swdikaciag.

Zolhoyn Gedopivov

Tolkéymay Téoospa ion Sedoptvav: (o) YO aloddynomg TG EQUpoYNS, TOV AmOTEAEITHL
ané pnviada ko Tpymviade Seltio, katoypaeng dpaomplottev tov [LL kot e0lAa agioAdynong

OV GYESUCTNKAY 0TO TOVG EPEVVITEG KOl CLVOIEDAV Ta PVALL gpyaoiog KGBE dpaoTNPLOTITUG.

(B) Asbopéva mapathpnong omd TNV TGN, ONOG PVIEOCKOTNOELS, HOYVITOQPOVACELS KOl

OTMUEIDCELS TV epsuvTdv. (v) Hubopnéves ouveviedisis tov exnodeutikdv. (8) Epyacies

uolnTov.
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O ovvolkés ypévoc TOPUTAPTIONG TOV EPELVIITOV TOV VIOAOYIGTIKGY epyalsiny oro, oyorgia
Ntav 3 S6oKTKéES Ddpsg 010 Kabéva. O gEomhopde TapATHPNONG NTay Bvreoxduepa xou éva
SMNUOCIOYPAPIK Kooetopmvo. Kabe mpo, nopatipnong v t6En Bpickoviay, EKTOC amd Tov
déoxaro, dvo EPELVNTEG, 01 0T0{0L TOPaKOAOVBOHOAY Ko Hropotoay vo topéuBouy oTig opdoec.
O évog ex 1oV EPEVVITOV &iye TNV vBhvn XEWPWOUOD NG KOUEPGS KoL O &\Aog v
TOPAKOAOVBNON TG gpyaciog twv pabntdv kot TV ENREKTIKY KUTAYPOQR ene1c08iny uge 10
Kaoetopvo. H xduepa sonaCotov Kuping og uin oudda madidv (opdda eotiooTc), oALG KoTd
OWICTANATO UETOKIVEITO Ko oE GMeg ouddec, 6tav ouvéfave kTt afoonpsinte mov 1
KaTtaypaon tov ancrtodoe kot Afyn ewovag. Oho 10 YAKS Tawv Sedoptvey mapothpnoTc

arouayvITogeVIenKe yio v avéiuon.
Anoreléopara

1. Ipocéyyion avaloyidv

O mepapationdc 1ov todidy OTIV TPOCTADEI KATAGKEVTG oLV YEDUETPIKDOV GynudTmv

KotevBoverar ouyvd mpog ™mv avelinon piog OY£0MG OV GLVEEEL Ta HETpa TV dedopévov

TAELPAV, dote pe Bhon owTéy vor UTOAOYIOTOUV O1 Cnrodpeves. Ot oyeticée evoeiles otnv

TOPOVOU £PELVA APOPODY OTPUTNYIKEG TV HoBNTOV Yio! TV TPOCEYYIoN g avaloyio,

oVVHBg petd T Samictmon tov ad1e£680v TpocdeTikng/apapeTikhc nebddon. Ty Spa

TOV OTPOTNYIKOV ovtdv eEaptdvton, onwg Ba dolue aKoroVBwS, 1660 and To gidog g

Cnroduevng avaroyiog 660 kot ané to xpnoonoovueva otn Siepebvnon epyaiein,

Ebpeon kowo? BLopéTh TV pepdv TNG AvaAoyiag

Lg KAmoteg meputT@oElg Ta Tordid OVERTOERV STPATTYIKEG SlonpeTicoD "yewopot" wmag avoroyiog

otav 1 avadoyuc aydon tov HEPOV NTav ghroAa Sipury (m.y. OKEPOIOG 1) dekadikog). Tro

EMOUEVO EMEIGOS10 Hia OpdSa Toudidy ™ B’ Anpotikod &yet kataokevdost to TEPTYPOUD EVEG

oxediov omov pe Bhon TETPhywvo (0=60) kot oxen wookeAes Tptyavo (B=40) xar dpowo ne

ot6 ornitt pe 0=120 ue NmACIOoNS KoL Twy Sbo peyebav. Orov {nteiron 1 KOTOOKELT) Glo100

omiTiod pe =150, o padnmic Mi efnyel otov epsuvnmy (B) ™m oTpatnywh enflvong mov

OKOAOVOEL:

Mi: To 20 xwpder oo 60 Tpeis gopég. E, ato 40 ywpder 20 xa 20, xXwpder 5o popés. Aua mdue oto 150
70 30 yepder wpeig popéc ... 50 kar 50 | 00, 150. Apa. bo to Bdlovue [evv. to 5] 100.

£ 100 y1oi Ba féierc;

Ml Orw¢ k1 avtd pag éxave 20 1o 20, 40 ka1 20 60 ka1 1o Bdlaue 40, avtd Ba eivor 50 xcau 50 ] 00 xau
30 150 mov elroue, Gu eivar i1 avré 100,

(Bvieoorcmon ouddas, Anpoties Zyoisio 32, 25/5/99)

O M1 avarnticost o Hedododoyio ebpeonc tov Entoduevov apiBuoy pe xpriom xowob Swupétn.

Bpioket apyud éva xowvé dwonpétn (to 20) twv §vo HepdV g Soouévng Kotaokevng (tov a=60

icat 7oV $=40). Ztn cuvéyew enthéyer To Soupétn 50 tov o=150 NG VEUG KOTACKEVNG (0D ympdet

G& 0uTéV 660 Kat 10 20 610 60) Ko Bpiokel o Lnrodusvo apius maipvoviag owté to Swupén

500 popég (Soeg ywpdet kon 10 20 oTo 40). Zm ovvéysio o E. Swrictoos 61t 0 M1 umopovoe va

EPUPULOCEL auTd TOV TPOMO Ko o GAleg xoTaokevég 6mov o1 eUmAEKONEVEG ovodoyisg 8vay

téAeeg Swnpéoeic,

Iposéyyion avaroyidy pe Kidopara

Ze GAAeg TepuITOGEIS, 670V o1 EUTTAEKOUEVEG OTNV KOTOOKELY apBunTikés Tipée £8vay ATEAEIC

Slapéoelg, o1 pabnréc, B10ITEPWS TOV SnpoTico, dUCKOAEHTIIKAV GTOVC AVTIGTOOUG YEPITUOVC.

270 eMOUEVO EMEGO810 Lo OUGdQ HaBNTdV £xEl RSN KATAGKEVGOEL T S10QOPETIKDV Ueyeddv,

opow pe éva mov &ygt KATaKopveo tufua o=100 o opiovtio B=60 (avodoyia 3:5). v

TapovGE PAST TOUS CNTEiTaL VE KATaGKEVAGOLY ouowo tav ue B=11.

£ Mropeite va priddere éva axoun id10 ato ayua to Ko avtd [evv. to opilvrio] va sivar 11,

Ml: To 11 a0 60 ywpder 5 POPES chAd waer 53, Sev UTOpObuE va. To agaipéaovue To Ao / oite 1/6 yiari
©0te Oa wdel déxo avtd. Kar Sev vivetar va wodue 5 kbuua 5.
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M2 Now, devyiverar o S

Ml: - Hepiusve. Ouwg éua to wéue vo gbyer to 1/5 maer 35, dpuws av mée to 1/6 wder 10, 17 10 7 12 Go mder.
(Moyviropdvijon opédos, Anpotié Zyoleio X1, 20/5/99)

21OV Tapanive NGAoYo o a1 mpoomaBovy va Bpovy 1o KAaoHOTIKO Hépog Tov 60 mov
QVTUIPOCMTEVELTO |1, PNOLOTOIDVTAG YVOCTE TOVG KAGOHOTO. [Ipooeyyilovv 10 11 wg éva
LEpog avdpesn oto 1/5 kat 10 1/6 xat dev cuveyifovv Ue Gk K douato, aeol dev Bpiokovy
aképato 1 dexadd mniiko. H mupomdve mpoceyylotiky dwdwacio OMEKTICE TIEPLGGOTEPO
SUVOIIKO YOpaKTPA Ko akpiBeior oTig TEPTAOCELS TOV O LaBNTES YPNOIUOTOINCHY KATH TN
Siepedvnoty Tovg To spyoieio petapinrémrog, omme Ba dodue ot GUVEXEWL.

To Bripa 7pog Tov ToAAATAUGIOOUG _

H KOTOOKEDY YEQUETPIKGOVY GYNUGT®V 610 TeptPdAlov Tov epyareiov petafAntétnrog nepkisie
mv Suvarétnro ypriong g G petaAntig yio adiniefoptdpeva uey£om. H edpeon tov gldoug
™me oyéong awths (TOAMUMANCINGTIKY) KL TOV UETPOV TNG (M6yog) cuvbétovy Tig Bepehimdeg
TTUYES TOV GVOAOYIKOD hoyiopov. H petoxivnon amd my TPOCOETIKI/AOOIPETIKH] CTPUTTYIKY] 08
TOMITAACIHGTIKY dev yivetar avtépata pe T demicteon Tov adie§odov ¥pNong g TPMOTIC.
Y10 endpevo ensioédo o opddo moudibv g E Anpotikod npoomodel v KOTOOKEVAOEL TOL
6po0 pe docpévo, unkav o=100, B=60, ue véa T o=40. Evag uabnIng mpoteivel va
cvveyicovv pe ) Swipson 100 dw 40 Eexvdvtag omd v mapoTipnon ot miow ond ™V
KOTAOKELT) 70V Tow pe =100 ko B=50 10 edTepo vOOUEPO TPOKVTTEL A0 TO TPAOTO LE diaipeot

pe 2.

Mi: Edch) ato 100 kau oo 50 yiveran pio Siaipeon UeTaLD TOVG.

E: [loid daipeon;

Mi: 100 61 860 30 trpa, 100 S1a 40 Sev Ga yiver ... dev Ba fyer otpoyyvAde apLGuog.
E: 71 6o fyel;

Ml [Kaver  dwipeon] 2 kouua. 5.

E: Qpaia, n a1y Tievpd loirndy wéco Go etvar;

MI: Mmopotue va kdvovue uio agaipeay, 60 minv 2 kduua 3.

E: BOa Pyer 57 kduuoa 5.

(Mayvrropdvnon ouddas, Anpotiké Zyoieio 21, 11/5/99)

Eivar aftoonpeioto 611 svéd o M1 Bpioketat kovid oy TOATANCIOCTIKT GTPUTYIKT Kol Kavet

cmoTé T ovoyition Tov (evydv Tev aplBunTikdv TGV Yo TV gopeoT) TG avoAoYiag,

ypnoonoiel To amotéheoua TG Sipesng aPOUIPETIKG, TapOAO OV 0T 00TYEL 68 Eval Tow HE

oyedov ioeg mhevpés. BSG 1 apoipetiky dwducacio mpog Ty twwodvvapio twv Loyov tov 600

LevyGv 6powwv oynpaTey dev £xet OAOKATPOOEL

Teviké, 10 mepiddiov Tov epyodeiov petafAntétniag amodeiyinke mPOGEPOPO GINY

Sradikacio perdBoong ond TN GLOYETION OVAUESH OF UEUOVMUEVES TES dDO ugyebav oty

vevikevot] TG KoL 0mé KeL oTNV S1001Kacio KATAOKEVTG OOV oynuatwy. L1o oxoisio Z4,

o opddo, toudipv kadsttar omd tov kadnyneh (K) vo KoTaoKevdoet vi ue ECMTEPIKES YOVIEG

45° ko KoTaKOpLPES TAELPES 50,

K: Ed¢ch O&lovue va kavovue bva vi pe avtd 50 [evv. To kdBeto]. Eivou éva mpdpinua va OKEQYTEITE TOCO
npémel va. sival ToTo [evv. T0 Thdylo]. A1ydrepo, mepLeodTEPO ...

MI: E, 50 dev 8o vay,;

M2: Oy, mep1o0o0Tepo.

K: [ovveyilovtag] kar wéoo. Ilepioadtepo yiati;

M2: Tati efvan Thdyio.

K. H mhdyia o€ ayéon ue mv xabetn Oa eivau peyolitepn éxol;

MI: Katd wooo;

K: To katd wéoo Bo npéner va to Ppeite soeic. Kdvre Sokiués va fpeite kotd n6oo.

(Bivreookdmnon taéng, Zyoleio 24 (louvdoio), 12/5/99)

To {nrodpevo uAKog TG Swywviov oI GUYKEKPWEN KOTOOKEDT, Ppednke, HE SOKWIEG
HELOVOUEVOV TRV, Kovid oto 70, "mepimov pdpion Popd" TO UNKOG TV KATUKOPLO®WY,
veyovog mov anotekel 1o Tpdhro Pripa oTov EoTICUS TG diepevvNoNG oTN obyKplon Tav d0O
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ueyebmv. Z1o snéué\)() w’récmacma évag padntig kat o K ovlnoty Yo 1o gibog v petafintdv
IOV 0L XPIICLOTOGOVY Y10 T1] YPAE HaG YEVIKAG Stodaciog KaTaoKevhg Tov vi Tav 45°,

K: o H ula petofint eivar i1 xérma ko 1 6AAn 11 pog yperalera;

Mi: locto midyro.

K: Na dobue to mhdyio téoo umopei va efvar. To dlio ord UOVO TO 1} TOGES POPES TO MPEdTO UITOpPET Va
eivau;

Mi: I166eg popéc to mparo.

(Bivieoowdmnan waéng, Zyoleio 24 (Touvéoo), 1 2/5/99)

Me avté tov tpémo o MI mpotetvel v elaywyn HetaPAnTig yia 1o ‘méceg ©opic To TPMTO
Heyedog’ diver 1o mhdyo. Méow owthg g GuayETiong, Tov vmoopiytnKe and v SuvardTnta
TapaTHPNONG TG dAlayfic TV 300 peyeddv pe o petaforia, 001yelTaL 6TOV TOANONACGIGUS
Kot ypaget ) Stodikooio:

yiavi kA

UTpooTa k Seid 135 umpoatd :A*:k apiorepd 135 UTpOooTa, K

téhog ‘

O newpapotionds v k=50 Eexfvnoe pe A=1,3, T mov eiye Ppebel mpooeyyoTkG amd Tig
Hepopwueves dokyés, Otav ta nadid SwimicTooay Ot 1 TN ovTr dgv odnyetl o8 "ToAD koo™ vi,
avagiTnoav pe 1o petoforéo kadvtepn TPpOGEYYIoT 100 Adpda. Ta otédia avthg Thg Swdikaciog
TEPLYPEPOVTUL GTT) CUVEYELQ.

Ipociyyion avaloyidv pe to epyaisio uetafinrornrac

210 oyoheio X4 n mponyoluevn opdda TarSihv emtyelpel va Bpet ue ueyodtepn axpifeio
GXEGT] TOV KATAKOPVYOV KAL TOV TALYLOV TUARATOG 070 Vi TV 45°. O mepapationds Eekviet
v k=50 won A=1,5, T mov eiye Ppebel mpooeyyioTkd amd mporyoduevec doxiuée
HEHOVOUEVOV TGV, H T avth Swumotdvouy 611 Sev 00nNYel og cwOTO Wi, KABAMS 1 KGT®
0g810 ovpPoln TAGyIG KoL KoTAKGPYENS 6TO Vi karefoiver yapniotepa and v gvbeio Tov
opilovv o1 800 KoTaKGPVPEG TAEVPEC. Aol oyeditlovv o opléviia ypapur ot Baom tov
Vi yia tov gheyyo g opBoTTal NG KoTaoKevT, apyilovy Tov TEPQUATICUS, UETAKIVAVTOG TO
uetaPoréa oe Swupopeticég Tiés, uéypt vo Bektimdei 1 TP®OTY TPOGEYYIo-EiKacio A=1,5.

MI: [Tovw and | kéuua 3. Meroxvoiv to
K2: Kau kdrw amd 1 kduua 5 dev Gl ove; ueraflodéa.
MI: Nau.
K: Kau made duwe va uerafdlietor yio va méer axd to 1 Klupa 3 uéypr to 1

kSupa. 5 o1yd oryd. [16o0 mpémer va eivau to xdle Pruotdr,
M2: Mnoév kduua undév éva. AALégovy To
K: Axpifcos. ESch efvou oo 1 kduua 3. Maue 1 xéuua 31, 36, Prue oe 0,01.
Mi: Alyo axdua. 40, 41. Avtd efvar kald.
K To 41 Aére 4 1o 42; [AA)or amavrodv 41 xau dAior 42 /.
MI: Eva 41 ue éva 42.
K. g pmopovue pe to uetafoléa va OUVEYICODUE;
M2: Eva sopavrasvduion.
Mi: Na palovue undév kduua undév undév éva. Bélovv  puxpdrepo

Bripe.

(Mocyviropaorvnon ouddas, Zyokeio X4 (Muvéaio), 1 8/5/99)

Onwg paivetar omd 10 napandve ondonacua, pe KOTAANAES peTAKVIOEL TOV petafoléa Tov A
Bpiokovv kéBe popa ta dp1a TG KOAVTEPNG TPOGEYYIONG TG TG Tov L. Me ahhayh BrApatog
peraBoin and 0,1 og 0,01 Bpioxouvv Brod0y1Ke 6T 1) KaAbTEPN TPOGEYYIoT PpickeTon HETAED TV
L4l kar 1,42, AMAd ontd 1o Opia Sev kpivovtar opiotikd, O Ml npoteivel va guveyicovv ue
TPOGEYYIOT) YIAOGTOD Kot eivon o iS1o¢ oV o0 dihoyo avapépet 611 1} {rovuevn Ty eivon
“Eva 41 pe éva 42°. Ta onueio mov sivar iaitepne oNUaciag omd EpELVNTIKY KAt SIBOKTIKA
oxom givon o axéiovBe: (o) H telkn TPOCEYYIOTIKN TUF] TPOEKVWE UECH GG TT) GLOYETION
™G Kivnong tov petaBoléa kat Tng Suvopkig SIKOVIKTC QVOOPAOTOCTG TOV GYNUGLLOIEVOD VL.
Kari térot0 Ba firav dvokodo va mpayparomombel extdg Tov vroioyioTikob nepBddiovrog. (B)
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Méco and Tov TEPapaTIoNs avadeiynke 1o arépuovo g drdikasiog Tpoceyyiong xmpis va
doBel povaduc Aoon cAAG 1) KaAUTEPT TPOCEYYIOTIKY. AvToD oV gidoug 1 yphion Tov petafoléa
givan katodotuc ot Sadikacic Suvapkos xeipopold g oAloyfg svog SYANNTOS HECH TMV
apluUnTIK@OV cdAoydv wog petafintic, kabdoov péow avthg avomapiotator 1 cVpueTafolr,
duaducacio mov suvoel ™y avantvén ToniKdv apapeTikay dwdactdy (Hoyles & Noss, 1996)
IOV TEPLYPAPOVTOL AENTOUEPESTEPH OKOAOVBOG.

2. Xpiion puetaPinrav Kot yevikevon

To enduevo Brua, Letd v e0PEST] TG TOAAUTACIOOTIKYG TYEOTIC OV GUVEEL TOL VEX HEYEDN
oTig ueyedivoelg 1| Tig SUIKpOVOELS evog apykod oyfuatoc, stvon 1 xpfion wog petafantie ot
Sradikooio amd v omolo TpokvITOVY Gha To dpow oxuaTa fe TNV B avahoyikh) oyéon. Z1o
EMOUEVO EMEC6810 pio. opdda moudidbv £xet oM KOTUCKEDACEL TO MEPlypappa evOg ded0UEVOD
oyediov omitiod pe Baorn opboydvio (a=50 kat y=121) xar okent ioookerés tptymvo ($=70) xou
6poo ue owtd onitt ue 0=100 duthoocdlovtag kol T dvo peyedn. Otav Oyieitan 1 kataokevn
opotov onrtod pe a=1235 o1 pabnréc, petd and nEPapOTIoNd Kot SOKWES, OVOKOADTTOUV T
Sadikacics KOTAGKEVHG e YPNOT] TOAOMAACIOOTIKYG oydong. Kavouv apyikd Tig Sonpéoeic:
70:50=1,4 xon 121:50=2,42.

MI: BOa fdlw tpa [evv. yia Tov vTodoyioud ™ debtepns tlevpds] dlga emi 1 kduua 4.

£ Kau petd yia mv dAdn tlevpd,

MI: Ba rollarlooideovue o dypa ue to 121 dio 50. 2 xkduuo 42.

E: Aniadh av tdpa oag dwoer kGwoLog Eva. 6AA0 oyédio kar oog el fpe TaIdid 6 ovTO TO GxEDL0 TOG
divw avth ™V Tievpd amd ™Y omoia fexivdw, wd¢ Bo yivel va to ueyevBive;

MI: BOa Bdlovue mdvra 1o GAga, uetd dua Gélovue yia ta vrdloima Ba mollamiaocid{ovue to dlga pe

avtd wov Bélovue va peyoldwaoel, téoo GElovue va ueyalmoel.
(Bivreooxdmnon ouddog, Zyoieio X3 (Ivuvaoio), 25/5/99)
Me 1t dwmictoon o611 kdbg véa TR TOV GAQA TOAAUTAQCIALETOL UE £V GUYKEKPIUEVO TPOTTO
Y10 TOV DTOAOYIOUO TV voroinwv, o M1 Bpiloketon kovtd ot ypaen tne dadaciag ue
yonon wwog petafintic. Mopok’ avtd 1o madud €deyvav dvokodia oty ypricn Tov idiov
YPOUUATOC o8 OAa TO UEYEDN TUPOAO MOV AEKTIKG giyav eviomicer autf] TV avdykn. Z1o
EMOUEVO EMEICOS10, 0T0 oyoreio T4, o GAAN opddo madidv éxel pTdoel 610 1610 axpPmc
ONUED HE OWTO TOV TEPLYPAPTIKE TPOTYOVUEVOCS. AVO nofntég cuvepyalovTol yid Ty ypaen
g TeMkNg Sadikaciog KoTaokevrg Spowwv omumidv pe pw petafinti. ‘Exouvv 1o
KATAOKEVAoEL onrrdio ue Tiwég a=100, =125 kot a=120 v 70 GAQaL.
E: Av ovthh n hevpd tpa eivar dlga. o wpoorabeiote. [O E. arouoxpiveror]
MI: [Zrov M2] A vau, avti va efvor 120 Ba sivau dhga. I paye xérw diga o 50 ioov //
M2: Xu
Ml: Ondre y1 el Priva emi yopua.
M2: X1 exi frro ent yéuuo.

MI: Ao avtd ri mpoxbrTer,

E [Meté and Aiyo nincidler o epevvnig] I phyeis edcd dipa dia 50.
MI: Nau, yra va fpodue ™ diogopd.

E: Kai petd to frro givar wéoo;

Mi: To dApa da 50 exi o fhra.

E: 11600 nrave to firo mpwv;

Ml: 70.

E: ITax¢ Ba o ypawels oe o diaodikacio fdloviag udvo diga;

Ml: Alga mevinrootd eni 70.

(Bivreooromnon ouddag, Zyoleio Z4 (Tvuvéaoio), 18/5/99)

Eivan aEroonueinto 6t evd ot uadntég npotetvouy va ovopaoTel e véo ypaupa (i to mniiko
dgapo Soe 50, ot oVLVEXEIR VO SVOKOAEDOVIOL VO TO CLVIECOLY pe Ta peyébn Prita kot yapuo
xpnotonowdviag o petafin. Eivon mbavo 1 anopic Tov M1 (FAné avtd Tt ipokdnTey”) Tpt
v mapéufact tov speuvirn va oxetiCetar pe Tnv advvapio Tov va el o8 cLVOVACUS AL TO
YPGUUOTO OV avaeépdnkay otV ypaet] T dwdwaciag, Tapdio mov Eépet 6Tt Ba cuvdedolv
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roiamhaciectid, Enione Sev sivan capég av eEuxorovdel va flémer ta Brita kon yauuo wg véeg
METOPANTES Kot pOVO HETE TV epdTnon Tov o E. yia v apyid Tyin Tov Bita (70) CUUTEPQIVEL
0Tt avty Ba YpNoIONOWCEL 6T Ypaer g Telu Swdaociag. Metd v OAOKAPWOT NG
EKQPACTIG CAMV TV ueyeddv pe (o uetaPintf, o M1 umopel va meprypdyet cuumepucuaTIKE
g okpPag Ha Aertovpyhicer 610 oYARE “0 uMYaVIGHES TG OHOIOTNTAC:

E: Twopa dnladn pe avtd tov tpéro dmoia tyuwi k1 av fdlete oto dlga 11 TapaTnpeize;

MI: Ot ke popd. wov Ga félovue kdm ato diga Oa ueyoldver amid o Oykog ToV [evv. gufaddv] alid

T0 oy Ba péver Tavra o idio.

(Bivreooromijon ouddag, Zyolsio X3 (Tvuvo’calo), 25/5/99)

Zounephopara

270 QmOTEAECHOTO TTOV TEPOVCIACTNKAY KEVIPIKG polo xatéyst 1 aflomoinon Tov gpyaigion
HETOPANTOTTAG, TOCO AVAPOPIKE HE TIG SUVaTETNTEG SBAKTIKHC TPOGEYYIOTG TOV EUTAEKOUEVWY
HOOMUOTIKOV EVVOLDY, 6C0 KOl GYETIKA UE YUPOKTNPIGTIKG THG uabnoaxng dwducaciog and v
TAELPG TOV pabNTdv. O TEPUATIOUOS HE TO CUYKEKPULEVO EPYOAED frav KaboproTikds oTig
eTOYES VEOV oTpamYKAV omd To moudid otn dwdkacio Siepedviong Tav docuévav
npoBAnuértav peyébuvong ouikpuvernc.

[To ovykekppéva, 1 Svvatdétnto Tov epyaieiov va Sivel Gueon npbéaPacn oto YEWPIGUS TV
opOuUNTIKOY  TIAY  Tev  petaBoAlOusvav  peyeBdv kot TV TOUTOYPOVT]  YPOQIKT)
QVOTAPACTOCT TOVG, 08MYNOE OTHYV TOPUTAPNON TNG CVLUUETABOANG TMV S1aQOpPETIKOV
TUNUATOV TOV KaTaoKevhY, Bhipo anepaityro yio v eoticon g TPOCOYNG OTN oTaBepT
OVOAOYIKY oYEoN OV SEMEL TNV EKACTOTE AAANAEEAPTION TOVG Vit TV HETENELTH KOTOOKEVT]
TV opowwv oxnpdrav. o mepdderypa, n Svvordtnra ypfiong wog petoPAnTic ko
GLEOUEIRONG TOV TOPAYOUEVOD GYNLATOS, PYIKE, Y10, OMAES AVOAOYIES (m.y. 2:1), édwoe o¢
Kanoieg ouddeg Eva medio dokiung yioo ™V OVTIGTOWN KWOIGHNTIKY TOPOY®YR GAGY TmV
OLLOLDV YEDUETPIKDY CYNUATOV KA Y10 SUCKOAGTEPES VOAOYIKES GYECEI, '

Ze avt6 10 MAGICIO YiVOVTOL GOQEOTEPEG Ol AVOPOPES EPSVVIITAV GE TOTIKEG OPOIPETIKEG
Sudwcooteg (Hoyles & Noss, 1996) mov hapfdavouv ydpo oe 16t0w nepéAiovia, o omoio
HOP@OTO10BV TNV EEEMEN KL TOV YOPAKTHPOL TOVG LECK TOV TPOCPHEPOUEVMV SUVOTOTHTMOV 6TO
xpfiotn. Térowov Throv evprpota avoiyouy véa medio Epsuvag OYETUKG: (@) [LE TO YOPOKTPIOTIKG,
MG KOTAYPAPOUEVG YEVIKEVOTG NG TOVG HABNTEG, OTOG 7.y, Siepebviiong TG “TOMKOTTAS ThG
(B) ne mv petdBaon on’ tig npocbeTucic oTig TOAATAUGINCTICES OTPATNYIKES O mpofAfuaTa
avodoyihv, kKabdg eaivetor 6Tt auTd dev propet vo. peketdran aveEaptnio and Ta Stubioiu uéca
(y) e v moAomAotnTa TV TTUXGV TG podnuaticig apaipeonc (Frorer et al., 1997) ko toov
HéowV e o omofa 0 pabnTig Kataokevale ko SwyepileTar ExQPAGELS YeviKevong (Hoyles &
Noss, 1996). Tétowov €idovg epwriipata Tov avékvway and T pehém Hog etvol oKOmo vol
ueheBoby peldovikd péoa and peléteg epintmong yio peyoditepo Badog avaivong, wwitepa
vonukng, xobocov uehododoywd 1 mapoloa Epsuva eiys E6VOYPOQIKS YOPOKTAPO KO
TpoypoTonowdnke oty Taén.
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