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Iepitnyn

H epyacio avt) éxel og enikevipo ™ okéyn TV podntdv Katd Ty aviAvorn evog TpoPANHaToc ™G
kaOnuepvng {ong. H emilvon mpoPfAnudtov givor évag peydlog ymdpog €pevvag otn ABOKTIKY TOV
Oetikdv Emomuav Kot atotyeio xpnolonrolovvtol 6Ty Tpoonddeid oG Vo KATOVOiCOVUE T1 GNUaGio
™G TPOGEYYIoNG TPOPANUATOV amd Tovg padntég oto mhaico g I[TAnpogopikng. Ta  epgvvnTid
dedopéva avtng TG peAég €xovv cvAdexBel oto mAaiclo Tov pabNUOTOg «AVATTVUEN EPAPULOYOV GE
npoypappotiotikd mepPdrrovy me I'” Tééng Eviaiov Avkeiov. Ot amaviioelg tov pantdv 6tav toug
nmbnke va avoldoovv évo kabnuepvd mpoPAnpo peretibnikav Kot eviomiotKoy GLAAOYIoHOL Ot
omoiot  vmodewkvoovy  gvvololoyikd mpoPAfuato. Ta  gvvololoywd ovtd  TpoPAnuata  £xovv
katnyoplormombei kot mopovoidlovral. ABOKTIKEG TPOTAGELS YO TNV OVTIUETOTION TOLG cuinTodvTol
emiong.

AéEerg-Krerdna: Awoxtikn [TAnpopopiknig, Avaivon tpoPinuartog, [déeg padntav, Epmepucn Epevva

Abstract

This paper focuses on students’ thinking while analyzing a problem of everyday life. The problem
solving is a broad domain of research in science and mathematics education and experience from this
area can help us to understand students’ approaches to problem solving in the computer context. The
empirical data of this study have been collected in the frame of the subject “Development of applications
in a programming environment”, which is taught in the 3rd grade of upper secondary school. Students
have been asked to organize the solution of a simple everyday problem. Students’ responses have been
studied and types of reasoning have been identified, which show conceptual problems. These problems
have been categorized and are presented here. Teaching implications are also discussed.

Ewoayoyn

H swoayoyn mg ITAnpoeopikic otnv Exnaidevon €yel avoifel éva peydio kbkio cuintoemv
OYETIKG e TO POAO TNG OTNV EKTAIGELGT, TOV TPOTO EIGUYOYNG TNG, TIG TPOTEPULOTNTEG GTO
TEPLEYOLEVO, TNV 0pYAVOOT] J00KTIKOV Ttopepfdcemv (Makrakis, 1988, Kovtoylavvomoviov-
oAvdmpion, 1992, dirokdmpov k.a., 1994, Koung, 1996). v epyacio avt viobetodue v
amoym 61t 10 “mopdderypa’” g Adaktikng tov Madnpotikdv kot tov dvcwdv Emotmudv,
oL &yel avomtuydel o televtaio 30 ypdvia, Ba pumopovce va ypnoyoronel wg Tiaiclo yio
TIG €peLVNTIKEG Kol  OOOKTIKEG dpaoctnpotteg ™G Awdaxktikng g I[TAnpopopiknig
(Kovpovong & Zaniwtomoviov, 1999). To mopdderypa ovtd ompovpyndnke omd v
Kopapyio. TNG OX0ANG TG Yvdons, mov €xel kobiepmbel o¢ emokodoopog (constructivism)
(Tobin, Tippins & Gallard, 1994).
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Ye H0 EMOWOOOUIOTIKN TPOONTIKY, O GvBpwmog Oswpeitor 6T, pe Pdon o’ evog TIC
KavoOpYLEG TANPOPOPIEG TOV TOV TPOCPEPOVTOL KOl 0’ ETEPOV TG SLAPOPES TPOTYOVLLEVES
gumetpieg Tov and to TEPPAAAOV, OVATTUGGEL T GKEWT TOL KOl KATACKELALEL LOVOS TOV TNV
KOVOUPYLO. YVAOOT). ApO OTLOVTIKA Yo TN S00oKOAMo eivar dVO JESOUEVH: 0) TO YVOOTIKA
oynuato, To omoion 0 padnTg éxer oM oymuatioel kKo B) M SopN, TO TEPIEYOUEVO KoL M
opyaveoN TG KovoOpylag TANPoeopiac. Avtd to 6vo onueio kot 1 Heta&d Tovg ovvdeoT Ha
pmopovoe va wyvpiobei kdmolog 6Tt €lvar oNpepa dvo YEVIKEG 0pyég Yo T AWBOKTIKY o)XedOV
OOV TV LaONUATOV.

Ot poBntég map’ OTL PIopel va unv €YoV GUECEG EUTELPIEG OmO T XPNON TOV VIOAOYICTAV,
SNUIOVPYOVV, OUMG, OEEG Y10 TOV MAEKTPOVIKO VITOAOYIGTY, T1 AELTOLPYiD, TOV POAO TOL KOt
TG dladkacieg mov oyetiCovral Pe oVTOV amd TO KOW®OVIKOTOMTIOTIKO TePIUAiov Péca GTo
0moi0 HEYUADVOVY Kol amd EUMEPIES OmO GAAOVG YDPOLG TOV TOAVOV TOPOVSIALOVY KATOLN
oxéon pe T1g évvoleg g ITAnpoopikng. X’ avtd to onueio umopel va AETOVPYNOEL TO
ePELINTIKO ‘Topdderypa’ ™G AOKTIKNG Tov Oetikdv Emomuov kot otn Aoktikny g
Emomung tov Yrmoloyiot®v. Mmopovpe Aoimdv vo oxedldlovpe OmMOTEAEGUOTIKOTEPO TIG
SWakTIKEG pog moapepPdoelg ompilOUevol OTIC OVTIMYELS Tov ol uadntég €xovv MoM
dnuovpynoel. Avtd onuaivel 6Tt givor amapoitnn 1 SlEPELVNON, KOTOYPOP Kot EpUNVein
™G oKEYNG TOV LotV Yo S1dpopa BEHTO TS TANPOPOPIKTG.

H pelétn mg okéyng tov podntov otav apyifovv va mpoceyyilovv éva mpofinua gival to
enmikevipo avtng g peAétns. H okéyn tov pabntov, omog ekepaletoar péca amd Tig
GUYKEKPILEVEG GUUTEPIPOPES TOV HOONTOV KATA TNV OVTILETOMION €VOG TPOPALOTOG Kot
wWitepa oty TPMTI PACT, KOTO TNV 0vAALOT] Tov dnAadn, dlepevvatal Kot onpeio oypung
emonpoivovtor kot cvlntovviol oty gpyacia. avthy. H avédivon mpoPfinpatog pmopei va
BewpnBel og t0 GHVOLO TOV TPOT®V GLALOYIGUAOV TOV HOONTOV GTIG TPOSTAOELES TOVG VO
eMADGOLV Kdmolo wpoPAnua. H depyacio ovt pmopel va BempnBel og pia moAd onuavTikh
S10d1Kacio Yo 0To10dNTOTE YDPO, OAAG €0 OVTILETOTICETOL GTO TANIGIO TOV HOONUOTOG TNG

TANPOPOPIKNG.
Enildvon npofinpérov — Avalvon npofiqpatog

Evd to mpofAnpoata giyav pio kevipikn] 601 610 GYOMKA avOAVTIKG TPOYPALLNTO Od TNV
apyadTNTa 68 draPopovg Aaovg 6mws ot Aryvrtiot, ot Kiwvélot, ot Apyaiot EAAnveg, 1 emilvon
mpoPAnudrtov dev eiye Tpokaiécet To evdlapépov (Stanic & Kilpatrick, 1989). Mo to 1980
otmv Agenda for Action tov EBvikov Zvppoviiov tov Kadnyntov tov Madnpatikdv tov
HITA, n emilvon mpoPfAnpdtov yopoaKTpioTKe ©G Ho. Om0 TIG 0K «TEPOYEG Pucikdv
de&lottovy Ko d€xetal TV vrdbeon OTL vmhpyel dupeon oyxéorn avAUESH otV emilvon
mpofAnudtev oto padnuatikd kot oty enilvon mpoPAnudtev ce GAleg meproyes e Long
pag. Inpepa n emilvon wpoPAnpdtov Bewpeitar 6Tl amotedel pia and TIG KOPLES OvOpOTIVES
VONTIKEG OPACTNPLOTNTES, TOGO o€ eminedo Kabnuepvnig Long, 660 Kot 6€ EMIMESO AVAAVTIKMDV
TPOYPOUUATOV KUpimg Tmv Mabdnpuotikdv kot katd debtepo Adyo twv Ovoikov Emomumyv. H
okéym, N exilvon TPoPANUATOV Kot 1) Yvaon givorl £vvoleg mov oyeTi{ovtal Kot Yo TIG Omoieg
VIAPYOVY TOAD TPOTOL OPIGHOV Kot TOAAEG S0Q®VIEG avapesa oTovg YuyxoAoyovs. ‘Evog
ouppifactikog opopds eival avtdg mov datvmmdvetol amd tov Mayer (1983) og eéng: H
oKkéyn givar 0vtd Tov cvpPaivel dtav KAmotog AvveL Evo TPOPAN L, TOV oMUaivEL, OTL TOPAYEL
GUUTEPLPOPA TTOL KIvel TO GTopo omd o dedopévn Béon oe o BEon-ckond, 1 ToLVAdYIGTOV
nmpoonafel va emitdyel avt) v oArayn. ‘Etot o Johnson (1972) dpioe ™ okéyn o¢ “emilvon
mpoPAuatog” kot o Polya (1968) mpdtetve 611 1 emiAvon tpofAinquotoc Paciletol o yvmoTikn
Slodkacio mov £xel WG AMOTEAEGHO “TNV €VpeoT Uiag €£600V amd po duokoAia, EvOg dpOHOL
YOp® omd évo eumddlo, Ty emitevén evog okomov o dev gival dpeca emitedE0G.” Opmg Tt
€ldovg yvwoelg 1 vontikég diepyacieg oxetiCovion pe v emilvon tov tpofinudtov; o my
emiAvon evog mpoPpotoc o Mayer (1983) 1oyvpiletor 6Tt gumAiékovtor S1dpopot THTOL



2° [aveldjvio Xovédpio ue Aiebvip Zouustoyn 565

yvoong: yhoooikn yvoon (linguistic knowledge), yvdon copBoéinv Kol onuacidv (semantic
knowledge), yvmorn yevikoétepwv oynudteov (schema knowledge) m.y. yvoon €ddv kot
pope®v TpoPfAnudtmv, dadikaotiky yvoorn (procedural knowledge), yvdorn otpotnyikdv
(strategic knowledge) m.y. To va 6éte1g 6° éva mpoPAnpa vrootdyovs. O Greeno (1980) Bewpet
0Tt dvo onuavtikés 6e£0tTeg ypetdlovton Yo TOV YEPWOUO G’ QLT TNV TEPLOYN: O
oxe0100U0G, dNAAdT 1 xpNon UG oviAvong mov va odnyel 0€ KATOL0 OMOTEAEGO KOL M
avamwapaotaoy, MOV oxeTiletol pe TV katavonon tov mpoPAnuatog. IMapatnpovpe o
OHOLOTNTO GE EVVOLOAOYIKEG OVTOTNTEG OV oyeTilovTol pe v emilvon TpoPANUdTOV oTa
Mofnpotikd ko oty Emotiun tov Ymoloywwtdv. Avtég ot dvo de&idotnteg, Aowmdv, o
oxedloopdc Kol M avamapdotacn Hmopovv va Bswpnbodv @¢ M mpdT) @don Yoo TV
TETUYNLEVT ADOT| EVOC TPOPANLATOG KOt AroTEAODY TNV EVOTNTA “avAAVGT TPOPANLLOTOS”.

To 0épa g épevvag avtng oxetiletar pe v evotnta «AvVOALGY TPOPANLOTOS) TOL
HaOUaTog «AVATTUEN EQPOPUOYDOV GE TPOYPOUUUOTIOTIKO TepPariiovy. To pddnupo avtd
apopa Tovg pabntég g Tpitng taéng Tov Eviciov Avkeiov mov €xovv emidéEel Tov KOKAO
«IAMPOPOPIKNG KOl DINPESIOV» TNG TEXVOAOYIKNG KatehBuvong. H koAAiépysio delottav
OYETIKAOV HE TNV Katavonor, avdivon kot Avon mpoPfAnudtov Oewmpeiton o¢ por woAd
ONUAVTIKY] O140TOOT, TOCO TOL GULYKEKPIUEVOL HOOHOTOC OGO KOl TOV YEVIKOTEP®OV
KOVOTATOV, OV €vag Hobntig mtpénel va amoktd otn P/Oua exmaidevorn. H aiyopiBpkm
oKéY™ eival pio OpacTnploTTo GUesH oXETICOUEVT Le TN AOYIKY, aveEApTNTn TG YADOGOG
TPOYPUUHOTICLOV, amapaitnTo Kot Pactkd OgpéAlo yio TNV avAarTuén TOV TPOYPUUULATIGTIKMV
3e€10TNTOV KOl OG €K TOVTOL GUUP®OVOVUE pE TNV droyn TtV [ToAitn & Kopn (1999) ywo v
Waitepn onpocio ™e.

H évvoln «mpofinuo» omotedel tn Pdon yio TG €mOpeveg €Vvoleg Kol Ol0OIKAGIEG TOV
padnpatog. Baoikdtepog 6tdyog ivor vo mpocseyyicouv ot HaBNTEG TIC EVVOIOAOYIKEG OYELS
€VOG TPAYLOTIKOD TPOPANLOTOC KOl VO YPNOILOTO00V GUGTNUOATIKES TEYVIKEG, YLOL VO TO
OVOADGOVV GE ATAOVGTEPO VITOTPOPANLOTO TV 0ToimY 1 Abon glvar evkoldTepo va Ppebel 1
va oxedotel, amd OtL 1 Abon Tov apywod mpoPAnuatog. Ot pobntég pécwm avTig ™G
evomrtog mpoetodalovtor ywoo vo pmopécovv apydtepa vo pdbovv va diokpivouv To
TPOPANUATA TOV EMOEYOVTAL ADGELS LE TN YPNOT VIOAOYIOTI KO GTI] GLVEXELD VO GYESALOVV
tétoleg Moelg. H popen kot 1 dopn ant@v TV GUALOYIGH®V GE Lo TETOL0 VONTIKT dlepyacia
€xel Wwitepn onpocio, kabdg omotedel ™ Pdom TG KOWNAG AOYIKNG Kot €yl Eva
StemopUoviKd yapaktipd. O &VIOMICUOS TOV GUUTEPLPOPDOV KOl TOV OVGKOADV OV
epoavifouv ot pabntég O6tav ovaAdovv évo TPOPANUo amotehel onpeio ayung Yoo ™
SBOKTIKN TPAEN KOt OYELS TOVG LEAETMOVTOL KO GVENTOVVTOL TN CUVEXELA.

H épevva

Mo v mpaypatonoinon g épevvag ypnoyoromonkKe Evag TPOPANUATIGUOC, | HOPPY| TOV
omoiov mapovoidletar oto IMapdptnua. Tov TpofAnpatiopd avtipetdmicoy 17 pabntég evog
TUAMOTOG YevikAg katevbuvong tov 5% Eviaiov Avkeiov ITdtpag war 20 podntég tov
TUNUOTOG TEXVOAOYIKNG Kotevbuvong tov Ewviaiov Avkeiov IMapoiiog. Ta 600 tunipoto
enAéyOnkay, ®ote vo cVALEXHOVV dedopéva amd Eva KAm®S dlevpupévo delypa. Ltdyog fTav,
KUPl®G, 0 EVIOMIGUOG HOG TOIKIAAG TOLOTIKMY YOPOKTNPIOTIKOV TNG OKEYNG TOV HoONTOV
Katd TV avaivon TpofANHATOC Kot OYL O EVIOTIGUOG Ol0POPDY UVAIEGO GTO OVO TUNUATOL.
Kot otig dvo 1aeic mov mpaypatomomfnke avt 1 épevuva, TO OvTioTOlO HAOnuo gixe
dwdoybel mpwv omd apketd Kopd (oTnV apy TEPIMOL TNG GYOMKNG YPOVIAS) Oomd TOVG
Kafnyntég g TAENG e T ovviON NOAKTIKN TPOKTIKY. AVTOG NTav €vog AGYOG TOV GTOV
TPOPANUATIOUO GUUTEPIAPONKE 1| OAOKANp®UEVN avdALon VOGS AAAOL ool TPOPANLOTOC
wote vo Bupicel otovg padntég T facikd ototyeio Tov pabnuatog "avaivon TpofAanportog.
Kot ot 800 wpoPinpatiopol eiyov og 0o dpacTnplOTNTEG TOV EUTITTOVY GE KUONUEPIVEG Kot
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guydploteg Koataotdoels g Cong tov padntov. H epmloxn tov pobntov pe v
SpacTnPOTNTO SIPKEGE 10 SIOOKTIKT MPOL.

Av3ivon TOV anavTCEOV TOV podnTtov

Or pantég acyobnkav pe evoPépov pe TOV TPOPANUATIOUO Kol TNV ovAdAvomn Kot
TOPOVGILOOT] TOV GVALOYIOUAV Tovg. Kdmolog Oa ioyvpilotay ot Tov pio gdKoAN eTopia Yo
pabntéc I Avkeiov. IMap’ Oho ovtd 1 TEMKY OpyAvmdOoN TOV KOTNYOPLOV EUQPAVIGE
GLAAOYIOHOVG 7OV (QOVEPOVOVV EVVOLOAOYIKG mpoPfAinuata ot mpooeyyioels tovs. Ta
EVVOLOAOYIKG TPOPANUOTO TOV EVIOMIGTNKAV KOTA TNV OVAALOT TOV TPOPANLOTICHOD OV
d00nke otovg podntég mapartifevratl otn cuvErEln LE T GEPE TOL TAOOVS TOV ELPAVIcEDY
TOVG OTIG OMOVTAGELS TOV HLodNTdV. ETléyOnke vo Topouctastoy apyikd He T LOpPPT TOL
mivako OcTe va 30000V €101 OVaALTIKES EENYNOELS KAt TEPLYpapés 6Gov apopd ota £lo1 TmV
EVVOLOAOYIKOV TPOPANUATOV Kot Gt ouyvotnta eLeAviong tovg. Xt otqin "Ileptypoaen
€VVOL0AOYIKOV  TpoPAnpatog” mov axoiovbel eugoviletor 1 YEVIK WEPLYPOPYT| TOV
TPOPANUATIKOV GUALOYICUAOV OV EUGOVICTNKE OTIG OmavTNoElS Tov padntov. H dedtepn
oTAN epeovilel To TAN00G TOV OMAVTAGE®MV GTIG OTOlEg EVTOMIGTNKE TO KAOE TPOPANUO Kot
TO TOGOGTO ML TOL GLVOAOV TOV ATAVTHGEWV (1] TV HAONTOV).

IMIINAKAX I
IDn00¢g
Ieprypaen gvvorohoyik@v tpofinpdrov ATAVTI|CEWV-
% moc06To

Evvoworoyiké mpépinpa 1: 'Eva npopinpo avolvetol g vo povo vrompofAnpa oto 16
KOTOTEPO EMINEDO, TO OMOI0 OUMG givar Eva TOAD pPKPO péPOS ToL TPOPANLOTOG Kot (43 %)
VIGPYOVY TOALE AKOUN TPOPOVY HEPT] TOV TTOL TAPOAEITOVTOL.
Evvowohoywké mpopinpa 2: Kdrowo and ta vrompofinpata evog tpofAiuatog oty 13
TPOYHOTIKOTNTO OgV amoTEAEL HEPOG TOV TTPOoPAnpaTog, dev oyeTileTar dniadn pe To (35 %)
mpOPAnpa e TETO10 TPOTO TTOL Vo popei va OewpnOei pépog Tov.
Evvoworoyiké mpopinpa 3: Kanow and ta vronpofAnpoto evog npoPfAnpotog dev 12
TEPLYPAPOVY SLOPOPETIKG HeTAED TOVG TUAMATO 1) TTUXEG TOL TPOPANUATOS CAAG (32 %)
SPOPETIKES MOAVEG ATAVTNGEIS N ADGELS 6TO TPOPANLLQL.
Evvowohoywko npépinpa 4: Eva mpofinuo avordetar e éva povo vmompofine 6to 11
Kotdtepo eminedo, 10 0omoio OpMG OV TPAyMOTIKOTNTO &fvor TO 1510 akpPdg (30 %)
TpOPANUO OALG [LE SLAPOPETIKG GVONE M [LE TOLO OVOAVTIKT TTEPLYPOPT].
Evvowloyiké mpéPinpa 5: Aweopo vmompofAnuate  €vog  mpoPAnuartod, 10
Tom00ETOVVTAL GE YPOUUMIKI GEPA TO EVa KAT® and T0 AALO (TIOAVOV GULEOVA [E TT| (27 %)
YPOVIKN GEPA TOV aVTIOTOYX®V Jl0dKaclOV) ovti va TomofetBodv 6Aa oto id1o
EMINESO KAT® OO TOV TITAO TOL YEVIKOTEPOV TPOPBANLLOTOG
Evvowohoyiké mpopinpa 6: Ado mpofinpota 1 vrompofAnuato £X0vV TPOEUVMOS 5
Gpeon oyxéon aAAd Sev Tomobetodviol KATM amwd To idro TpofintLa. (14 %)
Evvowohoyiké mpopinpae 7: 'Eva onpoviikd tunpo 1 epdtnue €vog TpoBAnpotog 2
oxedibletar cav éva Eexoplotd LVITOTPOPANLL TOV 010V emTESOV pe TO TPOPANUQ (5 %)
avtd.
Evvoworoyiké mpopinpa 8: Kanowa vrorpofinipata cuvdéoviol Le neptocdTepo. amd 1
éva. vmepmpoPfAipato o avdtepo emimedo avdivong (yivetor avdivon Tov (3 %)
mpofAnpoTog oe AiKTLO Kt O)L 68 Aévdpo Omwg Ba Empene).
Evvowohoyké mpofinpa 9: ‘Eva npofinpo amotereitoar and mepiocdtepo omd éva 1
SL0QOPETIKA TPOPAVY] VIOTPOPAUOTE, GAAL OEV UVUADETOL GTO KATMOTEPO €MIMedO (3 %)
070, ETPEPOVG VITOTPOPANLATAL.
Evvowloyiké mpopinpa 10: ‘Eva vmompdfAinue eivor mold mo yeviké omd to 1
TpoPANpa Tov omoiov £xet 1e0el wg vmompOPANL, Enpene dnAad1 va Exel TomoOeTn el (3 %)
og vynidtepo emimedo avalvong kot Oyt o€ YounAdTEPO.
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Ext6¢ tov 6cwv meprrappdvovion otov ITivaka I, Eva mpdfAnua 1o omoio gviomictnke og OA
oyedov ta YpamTd TV LobnTdv fTav To Ot ot Tithol Tov £6wvav ot nadntég ota TpofAnpata
Kot T0. VIOTPOPANUATE TOV TPOSIOPaV TV AVAALCY TOVG, Ogv NTAV OPKETA GOQElS Kot
TePLEKTIKOL €101 MoTe va umopel €vag tpitog avayvadots va dafdost v avaivon Kot va
KaToddpel evkola o€ TL avapépetal To TpOPANUa. To cvykekpiévo €pyo OHmG gival KATL TOL
vevikd Oewpeiton por SVoKoAn vrodeor, akdun Kol dtav Tpooeyyiletal amd emaryyeALOTIO
avaAvt). OOTOg 1 GAA®DG Yo TOV EVTOTIGUO TETOWOL €i00VG TPOPANUATOV dev UTOPOVV vV
VIAPEOVY  GULYKEKPIUEVE KPUTNplo. £€T61 ®OTe Vo pmopel va Kototoybel petald Tov
"£VVOL0AOYIKOV TTPOPANHATOV" TOV Topordve Tivaka. [Tapdia avtd, T0 CLYKEKPLLEVO onpEeio
glvar kdtL oto omoio Ba mpémetr va divetan Wiaitepn EREOOT KOTd T SOOKTIKY drodikacio
®oTe 01 pabNTéG va suvednTomolohy TN onpacio Tov BEuatog.

Y10 Zynuo 1 mopovotdfovial To €VVOIOAOYIKG TPOPANIOTO TOL TAPOVGLACTNKOV OTIG
TPONYOVLEVES TOPAYPAPOVS, KATNYOPLOTOMUEVE HE TN HOPPY| €vOG "ovoTnuikolh diktvov"
(Bliss, J, Ogborn, J. & Monk, M., 1983), éto1 ®oTE Vo UmoOpel 0 AVAYVAOOTNG OVTNG TNG
gpyooiag, vo €xel pio KOAOTEPN EKOVO TOV GYEGEDV TOL VILAPYOVV UETAED TV TPOPANUATOV
mov evtomiomnkav. H xoatmyopromoinon avt yivetal pe Pdorn to evvoloroyikd TpoPAnpoto
OV APOPOVV o€ KATO10 VIOTPOPANUE TG avdALONG ToL HadnT. XT0 TeEAevTaio emimedo ToL
SIKTVOV AVTIOTOLYOVV 01 déKa Katnyopieg Tov ITivaka 1.

Ynonpd

Etvor To povo vmo-
TPOPAN L EVD TTPO-
] o@avic vrépyovy K
Ao
Bpioketon Agv avoldeTat
GTO 6T — | mepoutépo eved
eminedo eival Tpopaveg
avddinanc AT fver
_| Eivouomd- 3
Zyetileran vinon Kot ox
HE TO vronpopAnpa To id10
vmepnpd- || TPOPANLL pE
BAnuo Kéto ard o aAlo dvopa
| eninmedomov ]
Oarenpsns va Etvot mo yevikd omd
. Roicceran | 7o vnepnpoPAnpa
Bpioket
atLog
Adbog Evo éyel oyxéon pe
Binua 6o
vronpoPAn Lo, dev
Yrdpyet Iéve and to &yer Tomofen et
Kémota. eninedo mov kGt omd To B0
YPOLLLLKT 0o énpeme vo
Agv oxéon Bpioketon Bpioketon 610
|| oxeriCeton pe 010 enimedo e @
10 ] 70 TPOPANHO TOL
vrepmpoin Agv vrdpyset omoiov amotehet
po — np(?(pavﬂg hoyuen pépoc
oyéon e to
vePTPOPAN LY
Tapoveidlerat cav vro-
L | wpoPAinua teprocodtepov

amd €vo vIepTPOPANUATOV

Zynuo 1: Zvotnuio Aiktoo yio ta evvoiodoyika. mpofAnuato twv uodntawv



568 O1 Teyvoloyiec e Ilnpogopioc kor e Emikowvwvioc otny Exraidevon

Xvinton

Ot katnyopieg €vvOOAOYIKOV TPOPANUATOV 7OV amopBHOVVIOL GTOV TOPATAVE® TIVOKO
nepiappdvouv 6o ta TpoPfANpaTe TOV EVTOTIcONKOY O T HEAETN TOV OTAVINCE®V TOL
ovykevipooape. Ta mo ocvvnbiopévo amd avtd givar o €ntd TPAOTO Kot givol oVTd TOL
ypewdlovtar Wiaitepn Tpocoyn KoTd TN Sdackorio Tng gvotntag "avaivon mpofAnHaTog”.
Mop’ 6o 6Tt 10 7A0og TV amavtioe®v ota mpoPAfuote 6 Kot 7 eivor  pKpod
ovpmepthappdvovror peta&h Tov o cLVNOIGUEVOY, KOOMG avayvmpiocOnkov o¢ onrovTiKa
KOl HEGO OO TPONYOLUEVN] eUmElpior PE TIG vonTkEG Odlepyocieg Kotd Tnv oviivon
mpofAnpudtov E£m amd 10 mhaiclo g Epevvag. Ta mévte tedevtaio (¢ mPOg T cLYVOTNTO
EUOAVIONG) TpoPfANUATO, EVD givol TOAD onpovTikd (onuoaivel 0Tt o1 pobntég mov To £Kovov
£€xovv ToAD cofoapéc ehdelyelg oty evotra "avdAvon TpofALaToc"), deV GUVAVIMVTOL TOGO
ovyVva, eMEON cLVNOM®G Ol AVTIGTOYEG EVVOLEG YIVOVTOL EDKOAN KOTOVONTEG ATd TOVG HOONTEC.
Ta mTpofAqpaTe IOV CLVAVIMVTOL CLYVOTEPO GE YPOMITA TOV LOONTOV gival Ta TEVTE TPOTA
tov mivaka. To gvvotoroyikd mpofAipata 1, 4 ko 5 potdlovv peta&d tovg, kabdg Kot oTta
Tpia KGmoto TPOPANUA ovaADETAL GE £va PLOVO VITOTPOPANLO GTO APECHE KOTMTEPO EMIMEDO.
Ot pofntég avtol dev Exovv avtiAnedei 0Tt £va TPOPANLOL AVOADETOL GE KATOTEPO EMIMEDO AV
UTOPOVLE VO, EVIOTICOVUE Y10 OVTO TEPIGGOTEPO. amd £Va VIOTPOPANLOTO KOl GE TEPIMTOON
OV OEV VTAPYOLV TEPIGGOTEPH AO €vo TOTE OV OVOADETOL GE KatdTEPO emimedo. To
€VVOL0A0YIKO TPOPANLa 3 opeidetar 6To OTL 01 HOONTES dev Exouv KoTOAAPEL 0Tt KAOE KOUPBOg
(kovtdxl) g avdAvong tov mpoPAnpatog eivon emiong éva mPOPANUA mOL TPEMEL VO
emMADoOoLHE (NAOdN Vo OKEQPTOVUE, VO OmOPAGIcOVpE 1 va, dpdoovpe YU avtd). Agv €xovv
avTIANeOel, NAadn, 6TL 6TV avaivomn Tov TpoPANpatog dev PACOVLE TIG ATAVTGELS KATOL0V
EPMTANATOG, €KTOG KL av KdOe pio amd avtég amoteAel 1 idwo kdmwolo mpdPAnpa mov ypnlet
OVTUYLETMMIONG.

Mop’ 6Aec OU®OG TIG SVGKOAIES TOV TOPOVGIAGOYV GTO VO YPTCULOTOWCOVY THV £VVOL «ATO TO
YEVIKO 070 €101KO» oV cLpPoAilel Ta emimeda g avarvong (€falav oto 1010 eminedo Evvoleg
TOMD YEVIKEG KOl €vvoleg TOAD €IKEG), Ol HoONTEG QAVNKE OF YEVIKEG YPOUUEG VO
avtlopPdvovior Tt onpoivel avoAb® Eva TPOPANUO O OTAOVGTEPO LTOTPOPANLOATO Kot
EPYAOTNKAV LE OPKETO EVOLOPEPOV Y1l TNV CVAAVGT] TOV TPOPANIATOS.

Awaxtikég [Ipotdoseig

Ta tov Polya (1981) n emilvon mpoPAnudtov sivol pio mTpoktiky T€YVN, “OT®OC TO Vo
KOALUTAG, TO Vo KAVELS oKL, N va Ttailelg mavo”. O Polya vrébete 411 ovte N omAn emilvon
wpoPAnudtev amd povn g, Ympic kabodnynon odnyel oe PEATIOUEVT CUUTEPLPOPA, 0VTE OTL
N UEAETN YVOOTIKAOV GTOWEI®V, Y10 TAPASELYLO LOONUOTIKOV, omd HLOVI TG OVOTTUGGEL TO
YeVIKO YVOOTIKO emimedo. Avtifeta, avayvopile 0Tl ov teyvVIKEG emilvong mpoPAnudtov
ypewdletar va oklaypaenBodv and 1o ddokaro, va cul{nmBolv pe Toug pabntég Kot va yivet
€EAOKNOTN TOVG UE EVOV OVCLOOTIKO, U1 UNYXOVIOTIKO Tpdmo. EmmAéov, mapatipnoe 0Tt mop’
OM0 OTL HepKa TpoAnpata-poutiveg pumopel va xpnooroindodyv yo va eunedwbodv kdmoteg
TS0y OYIKEG AELTOVPYIEG GYETIKA LLE TNV YPNOT LG CUYKEKPIUEVTG CTPATNYIKNG 1 TN CMOTH
¥PNON KATOWOL Optopov, HOVOo HECH omd po. KPUTkn xphon £Euvev Kot TpoToTUT®V
TpoPANUdTOV pmopovv ot pafNnTéG Vo ovamTOEOLV TNV IKOVOTNTO Yol TNV ETIAVOT|
mpofAnudtwv. O pOAOG TOL EKTAIOEVTIKOY GE M0 TETOLOL EVOTNTO OTOKTO OMUOGio Yo TO
oYEOCHO TV SPACTNPOTNTOV, TOV JOUKTIKMOV YOUPOKTNPICTIKGOV Kol T®V OplceEmv TV
padnTov.

Ivetor €dkolo avTIANTTO OTL TOPAOOCIOKES OOOKTIKEG TPOCEYYIGES OEV UTOPOVV Vo
BonBnocovv tovg pabnTég otV avamTLEN TG OAYOPIOIKY OKEYNG. KOOGS TG EVOTNTOG gV
glvar vo. amopvnuovedoovy ot podnTég KAmoleg empavelakég £vvoleg, TIG omoieg Oa
OVOKOAEGOVV OE KOO0 TECT 0PYOTEPQ, OALN VO KAAAEPYHGOLY TNV AVOAVTIKY KOl GUVOETIKN
KOVOTNTA, TN ONUIOVPYIKOTNTA, T QOVTUGIO GTO GYESIOGHO, TNV OLGTNPOTNTO KOl GOPNVELL
™G €KQPOONG Kol TNG S0THTMGONG, VO avamTOEOLY IKAVOTNTEG LEBOSOAOYIKOD YapaKTIPO VOl
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KOTAKTNOOLV £vay TPOTO 0pyavmons TG OKEWNG KOl VO LTOPOVY VOl TOV EQOPLOGOVV TAV® CE
TPOYLOTIKE TPOPAALLOTOL.

Ta va ovtipeTomiefovv o1 Suokorieg Katd TV avaivorn TpofAnUaToV ival TOAD onUavTIKO
ot pafntéc va eumAakovv ot ot avoivovtog mapadeiypata Seopev TpofAnudtov ord v
kafnpepvn Lo, eite atopkd, eite epyaldpevol og opddeg péca oty téén. Av o pobntig dev
ovayKooTel vo el otn d10d1Kocion Vo oKEPTEL LOVOS TOV Kol OVOADGEL Y10 TOV €0VTO TOL TO
dedoéVa TOV TPOPAUATOG, O EKTAUOEVTIKOC dEV UTOPEL VO TOL TPOCPEPEL TIMOTE, ACYETO LIE
™V TEAEOTNTA TTopovciaong Tov Bépatog. Ot opadikég dpdoelg Wioitepa oe HKPEG OUAdES
éxet mpotabel OTL pmopel vo  AEITOLPYNCOLV YL TNV OPYAV®ON  AANAOTAEKOUEV@OV
vrootpypdtov (scaffolding) mov eivar évo evdudpeso otddo yw v emilvon TOV
npoPinudtov (Ericsson & Simon, 1984). H cuvepyacio katd tnv avaivon tov TpofAHotog
glvat ol oTHOVTIKN TOPAUETPOS Yo, TNV OVATTUEN TOV GLAAOYIGTIKMV S0dIKOCIDV, KOOMS Ot
ovALoyiopol Tov evdg padnt) “chpovv’”’ Tovg GLAAOYIGHOVS TV GAA®Y. AAAMGTE, KOl OTNV
EMOYYEAMLOTIKY]  amOoYOANON HE TNV «AVOTTUEN  €QOPUOYDY OE  TPOYPOUUATIOTIKO
nmepPaAlovy, givor moAd cuvndicuévo 1 avaAlvoT Kot 0 oYeSOoUOG ADGEMY Y10, SDGKOA KoL
TOAOTAOKO TTPOPANOTE Vo ovaTiOeTon Ol 6€ UEUOVOUEVO dTopa, OAAL o€ OUAOEG, TOL
HAAMoTOL TOAD GUYVE OTOTEAOVUVTOL Omd EMOYYEAUATIEG OLOPOPETIKOV EWOIKOTATOV HE TO
GUYKEKPIUEVO TPOPANLLAL

Ta Prpato mov eTAEYOVTOL Kot 0L GLAAOYIGHOL TOV ek@palovTal amd Toug padntég Ba mpénet
va emegepyalovtal amd TOV EKTALOEVTIKO [E W0iTEPT TPOSOY Kot va Tibevtal o€ cultnon.
H kodMépyeto de&l0ttov oxeTiloUEVOV LE TN S1ELPLVCT KOl OPYAVMOGT TOV TPOTOV OKEWTG,
mov amottel €va tétoo pabnupo givar omopoitnteg dote ot podntég va mpoceyyicouv
APMPNLEVEG EVVOLESG, OGS M £VVOLD TV JLOS0YIKAV ETMES®V TG avaivons (avdAivor and to
YeviKd 610 €101K0) N TG Katdtaéng oe Kotnyopieg pe Pdorn kowd ototyeio. H onpocio g
KOTOYPOENS TOV EVVOIOMOYIKOV TPORANUATOV TV pobntdv umopel 6° avtd 10 onueio va
oavel Wwitepa ypnon. Evog ekmoidentikodg evnuepmpévog kot evaistnromompévog pmopet
va OMOVPYNGEL KATAAANAES KOTOOTAGELS Y10, Vo S10AEVKOVOOUV axdurn Kot TpofAnpata, to
omoia dev €yovv yivel pavepd oe pia cvuykekpipuévn katdotoon. H pedém tov culnmoewnv
TOV HKPOV ORAS®V TPOGEEPEL EVOL CNUAVTIKO TTESI0 TANPOQOPLDY Yo TIG JEPYUCIES TOL
cuopfaivooy KOTG TN OApKEW TNG OVAALONG €vOG TPOPANUOTOG KOl amd TG omoieg o
EXTAdEVTIKOG TG TAENG Hmopel va ovTANncel ototyeior ywoo TNV mopeio. g €milvong Tov
TPOPIMUATOC. ATO TV GAAN HEPLE 1) AEKTIKT] £KPPOCT] TOV GLAAOYICUAOV TOV HoONTOV GTNV
voAowm opdda, Kotd TV ovaAvoT, gival po onpovTikny dwdikaoio yuo va opyaveoBoldv ot
OKEYELS TOV LLOONTOV.

H teyvucn g «avalvong» o6tav amoktnOei eivar Eva yprioipo epyoieio yio va aviipetonilovv
ol padntég mpoPAnpata, TOG0 G€ Ve GUYKEKPIUEVO TPOYPUULOTIOTIKO TEPBAALOV, 0G0 Kot
otV Kadnuepwvi toug {on. Avtd Opm¢ xpeldletal pio TPOGEKTIKN O180KTIKN TPOGEYYIoN, N
oToia. VO TPOGPEPEL GTOVG LOONTES uKaALPiES YioL TN YPNON TG AVOALTIKNG KOl GUVOETIKNG
okéyme, Eexabdpiopa Oepdrov mov oyetiCovior pe Kartnyoplomomoels, eupdduvon otig
AoYIKéEG dlepyacieg, mOv Ol amAéc dpaoTNPOTNTES WE TIG Omoleg eUmAEKOVTOL Ol UadnTég
emintovv yia v eniAvon Tovg.
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Mapaptqpa (O mpoPinpoticpos 6tmg 660nke oTovg padNTéS)

OvopaTeEn®VLLO:......
doro:  Ayopt Kopitot

Ipw va Eekivnoete Yo KOAOKAPIVES SLOKOTES, XPEWALETOL TPONYOVUEVMG VO, EXETE CKEQPTEL
KOl OPYOVOGEL LEPIKA TTpoypaTdKio, Onwg to mov Ba mdte, mov Oa peivete, mdéoo ypHLOTOL
€xete ywoo va odéyete, KA. Xpeldletor Aowmdv vo EYETE KAVEL U0 [UKPN «avAALGN TOL
TPOPANUATOS) GV KL VTN TOV TAPOLGIALETOL GTO GYNLLOL.

Ag vroBécovpe tpa, 0Tl BEAETE Vo KAvETE £voL TAPTL YO VO YIOPTACETE TO YEVEOAIA GOG 1
KOmolo AAAO evyaploTo YeYovos. Ki awtd eivan emiong éva «tpdfinuon (Loakdpt va fTov OAo
To. TpoPAnpate OG0 gVXAPIoTA) Yo TO O0moio ¥PEILETOL VO KAVETE 0L UIKPT «OVOAVOT).
Znteitor Aowmmov vo @TIAEETE €val OLAYPOLUO TOV VO OVOADEL OQUTO TO TPOPANUA,
neplappavovtag 6,1l goeig vopilete OtL Ba €mpene Vo OKEQPTEITE KOL VO OPYOVAGETE, Yo VOl
KAVETE TO TAPTL 00G (YPNOLUOTOUOTE TO YDPO GTNV WOoW GEADY).

Kolokarptvég
Swakomég
Ymohoyiopdg tov Témog draxondv Méco petapopdg
Swbéotumy ypnuaTov
Kot Tov Thovod
KOGTOVC
Emloyn tov témov ZEevodoyeio Képmvyx IInpogopieg yio Kpdnon
(amd yapteg, doudrio HECQ HETOPOPAG Béoemv
TEPLOSKE (x60710G,
SraKomdV, KAT) Spopordyta, KAT)
ITAnpogopieg yio Kpéton IMAnpogopieg Ayopd
TIHEG, douatiov Y10 TIHEG, e&omopon
Swbecpoma Swdpopr|, KA. (oKmvn, KAT)
dopotiov, KAt




