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Mepiinyn
m BProypapio avaxdmter N ovlykn yi TV aVOTTLEN £EEOIKEVUEVOV EKTOLOEVTIKMV
gpyareimv yio v vrooTpiEn g dbackaiiag Tov Avtikelpuevootpepovg [poypappaticpod
(AIT). Ta ekmaidevtiKg epyaAeio KOl TPOYPOUUATIOTIKA TEPPAALOVTO, AVTA EivoL avapeifoia
MyoTepa. KOl AYOTEPO GOPUE OO TO OVTIOTOWO Yol TO OlOOIKAGLOKO TOPASELYLLQ
mpoypappoticpov (procedural programming paradigm). H mopodoa epyacio amockonel oty
mapdfeon tov o S0dEdoUEVOV EpYaAEimV TTOv £xovv avamtuybel yioo ™MV vrooTHPIEN TG
padnoakng dwedikaciog tov Al Ta gpyodeio kot mepifdAiovta avTd cLYKpIvOvTOL COUE®VO
pe eEedwkevpéva kputnpe Onwg omtwkomoinon (visualization) Tov kAdoe®mV Kol TOV
OVTIKEWEV®V, OTTIKOTOINoN TG doung Tov mpoypaupatog pe UML, k.o. Ao T cuykpiikn
perétn Ppébnke 611 t0 gpyoireio Bluel vreptepel évavit dhdwv. Tlpog enippwon avtod Tov
mopiopatog, debnydn pia mAotikn pedétn a&loddynong tov epyaieiov and 18 goumtéc oe
avfeviikd mepiPdiiov ypriong oto miaicto dwdiktvakod pobnpatog (elearning course) oto
mpoOypappa petantoytok®v onovdov tov T.E.L Iepaud.
AéEarg  xhewwd:  Avukesuevootpepnc  Ilpoypouuotionds.  EKmOIdEVTIKG.  EpYaAEla,
TPOYPOUUOTIOTIKG, TEPIPELAovVTa

Abstract
Throughout bibliography it is noticeable that there is a lack of appropriate tools for the support
of teaching object-orientated programming. This paper aims to present the most popular of
these tools, and to evaluate them according to specialized criteria, such as: class and object
visualization, visualization of the program structure etc. Bluej was found to be most usable
one. To confirm these findings, 18 postgraduate students from the technological institution of
Piracus evaluated BlueJ during an e-learning course. We demonstrate the most important
findings.
Keywords: Object oriented programming, educational tools, programming environments
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1. H d1oackalia tov Avtikeiuevootpepovg Ilpoypouuatiocuod

> Biproypagia eppovifovror epeuvnTIkEg LEAETES Yol T dSVOKOAD EKPABNONG TOV
Avtikepevootpepovg [poypappaticpov (AIl) (Holland et al.,, 1997; Milne and
Rowe, 2002; Teif and Hazzan, 2004; Ragonis and Ben-Ari, 2005; Lahtinen et al.,
2005). Ze kamoleg amd TIG EPEVVEG SLOTLITMVOVTIOL GUOTACELS O1daCKAAING Yo TNV
amoeLYN TV dvokoMmv kot mapavoncewv (Fleury, 2001) 7 odnyieg (Kolling and
Rosenberg, 2001). Eniong éxovv dwotunwbel o oepd amd modoymyikd oyedlocTikd
npotuna (pedagogical patterns) mov apopovv atn ddackario (Bergin, 2006).

JUVAYETAL, EMOUEVMG, TO TOPIOUO OTL YO TNV OTOTEAECUATIKY O1daoKaAia tov Al
amotteitol n avanTtuEn GLYKEKPUEVOV OO0KTIKOV TPOCEYYICEDV UE EKTOLOEVTIKEC
apyég Kol erAocodia Tov o 0&10To10vY TO OTOTEAEGUATO TOV EPEVVNTIKAOV HEAETOV
mov £xovv NoN mpaypatorombei oto Ydpo avtd. Emiong, avaxdmel  avaykn yio v
avATTUEN EEEIOKEVUEVOV EKTIALOEVTIKAOV EPYOULEI®V.

Oumg to eKTOOEVLTIKA EPYAAEID KOl TPOYPOUUOATIOTIKA TEPPAAAOVTA OLTE givan
avapeifora Arydtepa Kot AydTEPO OPYLO OO TO CVTICTOLYO YO TO JOIKOGIOKO
mopadetypo mpoypappotiopov (procedural programming paradigm) (Kolling and
Rosenberg, 2001). H mapodoa epyocio amookomel otnv mapdbeon Ttov Mo
Ol00EOOUEVOV  EKTOLOEVTIKAOV EPYOAEI®V KOl EKTOOEVTIKAOV TPOYPOUUATICTIKOV
mepPorAOvVTOv mov €xouvv  ovamtuyBel Yy TV vmootnpEn ¢ UaBNolaKNg
dwdwkaciog Tov AIL Ta epyoireio kot mepfaiiovto avTd cLyKpivovTal GOUE®VA LE
eedkevpéva kpitnplo mov Exovv mpotabei ato (Mclver, 2002), 6mmg onticomoinon
(visualization) T@vV KAAGE®V KOl TOV OVTIKEWLEVOV, VTOGTAPIEN TNG LOVIEAOTOINGTG
(modeling), ontwomoinon t¢ dounc tov mpoypdupatog pe UML 1 UML-like
OYPAUUATO, OTTIKOTOINGN 1TNG  OLVOWIKNAG  EKTEAECTG TOL  TPOYPAUUOTOC,
dvvatotta arocpaipdtoong (debugging), k.o. Amd Tn cvykprtikny perétn Ppédnke
0Tt 10 ¢gpyoreio Bluel vmeptepel évavit dAhov. Ilpog emippwon avtod Tov
mopicpatog, 01enydn pio mAotiky] peAérn a&loAdynong tov epyoieiov omd 18
QorNTég 6€ awbevtikd mePPaAlov ¥poNE 0T0 TANICIO SLUSIKTLOKOD HOONUATOG
(elearning course) 610 TPOYPOLLLL LETOTTUYIAK®OY 6wovdmv tov T.E.I. ITepand. Ztnv
gpyacio Tapovstdlovrol To KHPLo EVPNLATA OVTAG TN LEAETNG.

2. llpoypapuatiotikoi uikpoxkocuot

Ot TpoypappatiotiKol pikpdkosuot (programming microworlds) avartdocovtal yuo
KkaBapd exkmadevTiKovg okomols, Pacifovtal cg Hio. PLOIKN peTapopd (metaphor)
(xeAdvo, poUTOT, KOYKOVUPO, TPLGOIACTOTO AVIIKEIEVO OE EIKOVIKOVG KOOUOVLS) —
oNAadn TpoTaymvictéc mov “Covv” péco oto mepPdAilov Tov HIKPOKOGHOV—, €lval
€0YPNOTOL, EVOMUATOVOVYV OLVOTOTNTEG OMTIKOTOINoNG kot kivinong (animation),
oLVNBMG YPTOYLOTOIOVY UId EKTUOEVTIKT] YADGGO TPOYPOUUOTIGHOD Kol TOPEYOVY
TN JVVaTOTNTA TNG OLVOUIKNG TPOGOUOIWONG TNG EKTEAECNG TOV TPOYPAUUATOV,



Aroaxtixég Ilpooeyyioeis yia tov Ilpoypaupoticud 103

onAadn ™ PApa mpog PrH EKTEAEONC TOL KOL GLYYPOV®OS OMEKOVION TOV
OMOTEAEGLLOTOG TNG EKTEAEONG OTNV KATAOTAGN TOL piKpokoouov. Ta mo yvootd
nepPaAilovta givar:

O KarelJRobot oamnotelel ) petdopacn mov o Bergin ékove oto pKpOKOGLO
Karel++ og apuymg yAddooo Java, dnAadn évo aviikeluevootpepég Java mepifdiiov
(Bergin et al., 2003). [Ipocpato ekdo6OnKe PifAio pe Tapadeiypoto Kol 0GKNGES YU
aVTOV 10 LKPOKOGLLO (Bergin et al., 2005)
(http://csis.pace.edu/~bergin/KarelJava2ed/karelexperimental.html).

O JKarelRobot (http://math.otterbein.edu/JKarelRobot/) eivar €vag pkpdkocpog
ypaupuévog oe Java, o omoiog vrootnpilel dwypaupato pong (flow charts) kot
SuvaTOTNTO  SLOLYPOLATIKAG  TOPOVCINONG TOL  MWPOYPAUMATOS HE TN  YPNoM
dwypappdrov doung (control structure diagrams, CSD) (Buck and Stucki, 2001).

O zmpoypoppatiotikds pikpoékoopog Jeroo (http:/www.jeroo.org/) (Sanders and
Dorn, 2003) ypnowponolel ®g petapopéa Eva omavio €idog NAaoTikoy TapOUO0 [E
TO, LIKPOCMLO. KAYKOVPO NG Avotpaiiag. Amd KoTackeLS To TeptPdilov eotidlet
oTIG €Vvoleg “avtikeipevo” kat “uébodog” Kot oTig dopéc eAéyyov (control structures).
Ynootpiler dVo oTVA YA®ooHV mpoypoppoticpov, éve Java/C++/C# xon éva
VB.NET otvoAh. Emiong dwbétel omtikomoinon 1ng Kivnong TV OVIIKEWEVOV,
OTTIKOTOINOM TNG EKTEAECNC TOL KMOWKO, TTapEYeL TN dvvaTdTNTa EKTEAEOTG Pripa
TPOG POl KOl GLUVEXOUEVO KOl ETIAOYNG TOYOTNTAG EKTELEOT|G.

To epyaieio Aoyiopukod Alice (http:/www.alice.org) eivar £€va TPLodAGTATO
odpooTikd mePPaiiov amewoviong (animation) 6TO OTOI0 ONTIKOTOOVVTOL TO
avtikeipeva kKot ot cupmepipopég tovg (Cooper et al., 2003). H tpiov dootdoenv
ATEIKOVIOT] “EVIOYVEL” TNV ONTIKONOINOT TOV OVTIKEWWEVOV TOPEXOVTOS L aicOnomn
TPAYLATIKOTNTOG YU OVTA Kol TOUPEYEL EVOL EDEMKTO KOl ETOIKOSOUNTIKO TANIGLO Y10l
TNV KOTOVONGoN TOV OVTIKEILEVOSTPEP®Y evvoldv. Ovclaotikd axoiovbel v
napddoorn tov pikpokooumv Karel mopéyovtag pia emmiéov didotoor. Ot tpidv
dlotdoemv  KOOUOL €ivol  TEPIOCOTEPO  PEAAOTIKOL GO  TOLG  OVTIOTOLYOLG
0160146TOTOVG.

O mpoypoppatiotikds  pikpokocpog  objectKarel, omotedei éva  a&ioroyo
exmandevTikd mepPdrdov 1o omoio Paciletan otov Karel++ (Xinogalos et al., 2006,)
(http://csis.pace.edu/~bergin/temp/findkarel.html). Enpoavtikég Tov TpwTOTLTIEG
amoteloly, M Vmapén tov €kddtn doung (structure editor) ywo TN Onpovpyio TOV
TPOYPOUUAT®V, 1 SLVOTOTNTO TNG EMEENYNUOTIKNAG OMTIKOTOINoNG (ONAadn g
EUQAVIONG EMEENYNOEMV YO TNV TPEYOLGO EVIOAN), N oepd padnudtov (e-lessons)
OV SLOBETEL 6T EAANVIKA KO AyYAIKE Kol TV dpacTnplotHTeV yio TV eEotkeinon
TOV 6TOLOACGTAOV UE TIC PACIKEG OVTIKEYUEVOSTPEPEIG EVVOLEG Kal TIC OOUEG EAEYYOL
KOl 1 SUVATOTNTO KOTOYPOUPNS TMV EVEPYELDY TMV CTOVOACTMY KOOMDC OMnIovpyoV
TPOYPapLaTe (KATOypoEr TOV TPOYPUUUATOV KOl OA®MV T®V UETOYAMTTICEDV TOVC)
Y10 TOV TPOGIOPIoUO SVGKOAIDV KOl TOPAVOT|GEDV TOVG.
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3. Exmoudevtind mpoypoupuaticTIKd TEPIfAiLlovTo.

Ta mo O10dedopévo  EKTOOEVTIKG  TPOYPULUATIOTIKA TEPPAALOVIO Yoo TN
dwaokoMo TOv  AVIIKEINEVOSTPEPOVG Tapadeiypatog Ilpoypappaticpod mov
YPTOLOTO0VV TN YADOood Java givat:

To BlueJ (http://www.bluej.org/) (Kélling et al., 2003) anotekei éva modd a&loroyo
EKTOOEVTIKO TTPOYPOULOATIOTIKO TEPIPAAAOV Yia v vwoBEToN g “object first”
TPOGEYYIoNG ot ddacKoMa. ENUAVTIKE YOpaKTNPIOTIKA TOV glval: o) 1 gvypnotio
TOV o€ oyéom HE AAAD OAOKANp®UEVE TpoYpappatioTikd TepiBailovta (IDEs), B) n
duvaTdtnTa Vo avTIAneOeig 0Tt Lo epappoyn gival éva cUVoAo amd cuvepyaloueveg
KAAGELS, Y) 1M OWTIKA LRWOGTOON TV KAAGES KoL TOV OVIIKEWEVOV, ) 1
OAANAETIOPOOT TOV EKTMOUIOEVOUEVOD HE TIG KAAGELS ONUOVPYDVTIOS OVTIKEIUEVA
(umopel  va “0er” ta  ovrikeipeva, vo  ehéyEer  (inspect) TG TIHEG TOV
W010YopoKTPIoTIK®Y Tovg (attributes), vo aAAniemidpdost pe avTd KAADOVTOG Kot
eKTEADVTOC HEBOSOVG KOl v TapaTnPNoEl kol €AEYEEL TOL OMOTEAECUOTO TNG
EKTEAECNG TOVC), €) T EVKOAO OTO TEPOACUE OMO TO ONTIKO mEPPAALOV GTO
TEPIPUAAOV KDOIKO KOOMDC Kot 1| E0KOAN LETAYADTTION LE EMICNLOVON TOV A0ODV
KaTeLOElOV GTO GLVTAKTN TOV KMOKAL.

To DrJava  (http://drjava.sourceforge.net/) amotedel éva  ToSOY@YIKO
TPOYPUUUATIOTIKO TTepPdAlov Java 10 omoio €1G6AYEL OPOAG TOVG CTOVOUCTES OTN
ovyypoor] Tpoypappdteov (Allen et al., 2002). Emtpéner v avantuén, tov €heyyo
KOl TNV OTOGOOALATOOT] TPOYPUUUATOV Java e dadpacTikd Kot ETENTIKO TPOTO.
Ynoompilel tov kokho “read-eval-print loop” (read, evaluate, print, REPL) o omoiog
KoL O1EVKOADVEL TNV EXAVENTIKT OVATTLEN TOV TPOYPOUUATOV. OVC100TIKG amoTENEL
évav olepunvevtn Java (Java interpreter) mov emTpémel S00PACTIKO EAEYXO TG
EKTEAEONG EVIOA®DV Kol OAANAEMIOpaoN o€ €MIMESO OVTIKEWEVOL, HEC® €VOG
S10dpaoTIKOL TAPaBHPOV GTO 0010 01 GTOVOUCTEG UTOPOVV VO EIGAYOLV EKPPACELC
Kol evtoAég Java kot vo douv GEGH TO OMOTEAEGUOTO TOUG Y®PIC TNV OvVAYKN
puebddov main() kot g ypnong evog efmtepikod petayiwttioty. [lopduoio
nmepPdriov, givar kon To BeanShell (http://www.beanshell.org/).

To Professord (Proulx and Gray, 2006) (http://www.professorj.org/), omoterel éva
TPOYPOUUATIOTIKO TTEPIPAAAOV Yiar TV Java, mov diabétel enimeda mapovsioong TV
doudv g YAdooog (Beginner, Intermediate, Advanced), mopéyovtag éva
OTAOTOINEVO EVOLALEGO YPNOTH OTO UETAPPUOTH Java Kol TO COUGTNUO EKTEAEONC
Java. Eilval eméxtaom tov mpoypappatiotikod ntepifaiiovrog DrScheme ¢ yAdocog
Scheme, aAla amoterel mepipdiiov Java. Kébe enimedo vrootnpilel £Eva vmosvuvoro
™m¢ yAdoococ. Me ovtd Tov TPOMO Ol GMOLONOTEG EL0AYOVTAL OTOSOKG OTIG
GUVTOKTIKEG KOl OTUOCLOAOYIKEG AEMTOUEPELEC TNG YADMGGOS, £XOvTag o1 odfeon
Toug évo mepPdilov 10 omoio axoAovBel TV mpdodo TOL pAOMUOTOG OV
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mapoakolovBovy, mov sivar o Pabuoio EkBeon oe owEavOpeEVNG TOAVTAOKOTNTOG
dopéc.

To mepipdrrov  JPie (Java  Programmer’s Interactive  Environment)
(http://jpie.cse.wustl.edu/) eivar éva eKTOIOEVTIKO OAOKANPOUEVO TPOYPOUUOTIOTIKO
mePIPUAAOV OYEOOGUEVO VO KAVEL TPOGITY] GE €UPVTEPO “KOwd” Tn SVVOUN NG
OVTIKEWWEVOGTPEPOVG avamTLENG Aoyicpkov. Eivor viomomuévo og Java kau givan
oupupato pe po TOKIATo amd TAATPOPUES. AVOTOPIGTA TO TPOYPAULATO YPOPIKE Kot
oyl pe xeipevo. Ymoomnpiler ) “Coviovi” kataokevn Kodwko o€ Java pe omntikd
TpOmo, HEC® GUECOV YEPIGUOD YPUPIKAOV OVOTOUPUCTACEDV TPOYPULUATICTIKMDY
evwoldv  (0QUPECEDV) Kol OOp®mV  (O0TMG KAACELS, VTOKAGGELS, UETAPANTEG
oTiyplotdmov (type kot scope), pHéBodotr, event handler pébodor x.d.). TToAlég
Aertovpyieg extelobvtar pe tn pébodo “drag and drop”. H dvvarotnto yeipiopon
EVVOLDV YPOQIKE Kot OYL O U0 YPOUUIKT GEPE YOPUKTNP®Y, GE GLVOLACUO UE TNV
vrootNpign “Covtavig’ petafoArng Tov AOYICUIKOD TOPEYEL EVOV PUOIKOTEPO TPOTO
avATTLENG AOYICUIKOD Kol aLEAVEL TO eMimedo TNG apaipeong.

Mo Aoyoug xobopd owovouicg YOPOL OVOMPEPOVUE HOVO OVOUOCTIKG KOl TO
TOPOKATO EKTOLOEVTIKG TPOYPAUHOTIOTIKA TepPdAlovTa mov eivar ta: Javiva,
iContract Kot JML (Turner and Zachary, 2001), GiniPad
(http://www.mokabyte.it/ginipad/english.htm),JGrasp(http://www.eng.auburn.edu/gr
asp/), jCreatorLE(http://www.jcreator.com/index.htm),D-ChK (Depradine and Gay,
2004), greenfoot (http://www.greenfoot.org) kot P-coder (Roy and Armarego, 2004).

4. Zoykpitiky wopoveiacy TV KUPLOV EKTAIOEVTIKOV EPYOILEIWV
KOl TPOYPAUUOTICTIKDV TEPIPAILOVTOIV

Ytov Ilivaka 1 divetar Ui GUVOAIKT] GLYKPITIKY] TOPOVCIOCT) TOV  KOPL®V
EKTOOEVTIKAOV  gPYOAEi®V  KOU  TPOYPOUUOTIOTIKOV — TePPUALOVIOV 7OV
TpoavaPEPONKaV e BACT) TO CTUOVTIKG YOPAKTNPIGTIKA TOV dlaféTovy 1 Oyl Kot TNV
OPOTNTA ¥PNoNG TOVG. Q¢ Pootkd yopakTnplotikd mov o mpémer va Angbovv
VYN OTI GLYKPITIKN TOPOLGiaoT TV gpyaleiwv-tepiParidvtov BewpnOnkav to:
amhomta (simplicity) tov mepidriovtog, duvatdtnta arinienidpaong (interaction)
(Onuovpylo  avtikelwévov kol KAon peBodwv  emi  ovtdv), ontikomoinom
(visualization) T@V KAAGE®V KOl TOV OVTIKEWEVAOV, DTOCTNPLEN TG LOVIELOTTOINGNC
(modeling), omticomoinon g doung tov mpoypdupotoc pe UML v UML-like
SWYPAUUATO, OTTIKOTOINGN 1TNG  OLVOMIKNG  EKTEAECTG TOL  TPOYPAUUOTOC,
dvvatdtnta Onovpyiog skeletons k®OKO amd TIG YPOPIKES AVATOPACTACELS TMOV
KAdoewv, Vmapén ypoeuwolh evOlIpEGOL, TANPNG VTOCTNPEN 1TNG YADGGOG
Tpoypoupatiopov Java, eOkoAn upetayAdttion (compilation), emiofpoven TG
YPOUUNG KOOIKO Pe cLVTOKTIKO AdBog, duvatotnta amoceaipdtoong (debugging).
Ta meplocOdTEPO omd TO TOPATAVO ovoPEPovIol oG Pacikéc kotnyopieg
YOPOUKTNPIOTIKOV Ol o7oieg Ba mpémel va AapuPdavovtol vadyn KoTd TN GUYKPLTIKN
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AVAAVOT EKTOLOEVTIKMY TPOYPUUUATIOTIKOV TepBaildviov oto Mclver (2002). And
To. TEPPUAAOVIO-EKTPOGAOTOVS TOV TPOYPOUUUOTIOTIKOD pikpokoouov Karel the
Robot, otov mivaka £xel meptinebei n vAomoinon tov JKarelRobot.

ATO TN GUYKPITIKN TOPOVGINOT], TPOKVTTEL 1| VIEPOYN TOL TePBaiiovtog Bluel, og
YOPUKTNPLOTIKG Kot opipotnto xpriong (Hagan and Markham 2000; Van Haaster and
Hagan, 2004). Avodeikvoetar m EAAEWYN TOL YOPOKTNPIGTIKOD TNG OUVOUIKNG
TPOCOUOIONG EKTELEOT|G TPOYPOUUAT®OV OTO TO EKTOLOEVTIKG TPOYPOUUATIOTIKA
nepiBdriiovta. To mepifdAlov greenfoot mov evoouat®vel emmAéov avtd TO
XOPaKTNPLoTIKO omotedel éva  meplPAAAOV  GYESOIGUEVO  YlOL  EKTTOMOEVOUEVOLG
OYOoAMKNG mMAkiog, mov oe GAAN Pobuido  ekmaidevong M ypnon TOL  io®G
YopaxTNPloTay “mondtkn” Kol EMioNg OEV VIAPYOVY YU AVTO OMOTEAECUATO YPTIONG
ot owaktikny Tpdén. Tov mepifdrriovioc Blue) axorovdei to jGrasp, aAld dev £xet
dokootel kol O6gv vmoopilel TMNP®G TNV OMTIKOTOINGN 0VTE TN o)ediaom
HOVTEA®V.

ATO TOVG MPOYPULUATICTIKOVG WKPOKOGHOVG O Jeroo 0100£tel 0pKETA OMUOVTIKA
YOPOUKTNPIOTIKA, 0ALG OEV TPOGPEPEL TI] SLVOTOTNTO TNG TANPOVG TAPOVCINCNG TNG
orocopiog tov All, apod and kataokeung dev vootnpilel KANPOVOLKOTN T Kot Ot
Jeroo yA®ooec vmootnpilovv povo pio KAGo™ Kot Tn Onpuovpyio pEYpL TEcohpmv
OVTIKEWWEVOY omd aLTAV. ZNUOVTIKO YOPOKTNPLOTIKO OmOTEAEl 1 cLVAPELD NG
YAoooag tomov JAVA/C++/C# tov mepifdirovtog, pe tn Java. Ot pikpdkoopot Alice
ka1 objectKarel axoilovBoOv oe yapokInplotTikd. Xyetikd pe tov objectKarel,
OmoTeEAEL COPMS Eva TANPESTOTO TETOOL €100VC MEPIPAAAOV (TPOYPULUATIOTIKOC
UIKPOKOGHOG) Yo TNV TOPOVCINGT TNG OVTIKEWLEVOCTPEPEWNG KOl TOV POCGIKOV
EVVOLOV-0PYDOV NG, HUE TO TOAD ONUOVIIKA YOPOKTINPLOTIKE TOL €KOOTN Ooung
(structure editor) tov omoio dwbétel kAl 0 omoiog eAayloTomolel TNV TOOVOTNTA
GUVTOKTIKOV AB®V Kol ToV LoBNUEToV Tov EVOOUOTOVEL KOTE EVOTNTEG,.

5. Iidotiky usiétn aéroioynong tov epyaiciov Blued

"Eyovtag dedopévo 6t 10 epyoeio Bluel yapaxtnpiletor og to mAéov KaT@AANAO Yo
mv vrootpiEn ¢ owackaiioc tov All o peAétn mpog emippwon avTov TOV
dedopévou deENydn katd 1o eapwvd e£dunvo tov 2006 610 TANIGLO SLUSIKTLAKOV
(elearning) petamTuylokoy pobnuatog To omoio dipkece dvouet unveg oto T.E.L
[Mepond. Aemtopépeleg yo T HEAETN KO TN OOOKTIKY TPOGEYYION VIAPYOLV GTO
(Georgantaki et al., 2007). Zoppeteiyav déxa oktd (18) petamtvylokoi eortntéc, 17
dvopeg kol 1 yovvaika, nikiog and 23 €og 52 etdv, ol onoiot mpoépyovtay omd
tuquota T.E.L (14 dtopa) kou tpnpate A.E.dL (4 dtopa). To kivntpo tov @ortntdv
YL TN OGLUUETOYN] TOVC OTO HAOMUO, NMTOV KLPIOC TO EVOOPEPOV TOVLE YO TO
avtikeipevo tov Al 1 Bektioon tov yvdoewv Kot Tov delottov tovg otov All ko
£MEITO. TO OTL TOVG YPELOTAV OTO TACICIO TOV HETOTTLYLOK®OV TOVg orovdmv. Katd
T d1dpKeo Tov pobnpatog Tpaypatonomdnkav tpeig (3) cuvedpieg cuVTOVIGHOD Kot



Aroaxtixég Ilpooeyyioeis yia tov Ilpoypaupoticud 107

emilvong amopidv. Or ovvedpieg avtég £ylvav o€ gpyactnplo kot 066nke 1
dvvatdtto otovg @outntéc vo  efaoknBovv kot va  gfoikeiwbodv  pe  ta
npoypoppatiotikd mepifdriovia Bluel kot SUN One Studio mov xAnOnkoav va
YPTCULOTO GOV Y10, TIG AVAYKES TOV PLoBLOTOG.

ZOUPOVO LE TO EKTOOEVTIKO GEVAPLO, Ol EKTTALOELOUEVOL OPOV TTaPATHPNCOV (LECH
NAEKTPOVIKOV OMUEIDCEDMV) TTOG O EKTAOEVTNG —0 0moiog £moule 10 POXO €VOC
€0IKOD OTNV  avATTLEN  OVTIKEYEVOOSTPEPOVS AOYIoHIKOV— ovéALCE, oyediaoe,
VAOTOINGE, OMOCPUAUATMOOE KOl EKTEAEGE LU0 QAT AVTIKEWLEVOSTPEPT EQAPLLOYT UE
 PonBeio Bluel, kAndnikav va kdvovv 1o 010 yioo TIG avAykeg UiOG OTOMIKNG
gpyooiag. Epyacio énpene va mopadobel oe empépouvg mapadotéa ta omoio gival To
OTOTEAEGLLOLTA, EVEPYELDY aVA PdoT avantuéng (avdivon-oyedioaon-vAomoinon).

Avdueco ota 0éuato mov epguvAONKOV OTNV TAOTIKY LT WHEAET NTOV M
a&loAdyNoN NG ELYPNOTIOG TOL EKTAUOELTIKOD TPOYPUUUOTIGTIKOD TEPIPAAAOVTOG
Bluel. Ot anavticelg TV Qortntadv o€ £va EPMTIULOTOAOGYIO GYETIKG [LE TO. OTLLOVTLKE
XOPAKTNPLOTIKA TOV TTepiBdAlovtog Bluel, paivovton otov [ivaka 2.

Onwg avopévovtav, ta “duvatd” yopoktnpiotikd tov Bluel, ftav n omtikomoinon
TOV KAACEOV KOL TOV OVIIKEWEVOV, 1 OoTAOTNTO TOL KOl 1 OLUVOTOTNTO
aAAnAenidpaonc wov mpoopépet (Kolling et al., 2003).

Hivakxag 2: A10l0ynon twv onuovtikoy yoapoxtnpiotikoy tov BlueJ

Iow amé Ta TepoKaTO YopokTNPLoTKd TV Blued cog fo1dnoav ot (;:)‘: :_?]!: 2,;
padnowok dedkacio; EmiéEre avtd mov vopilere. (max 18)
O1 KAGOELG KO TOL AVTIKEILEVO, ATOKTOVY OTTIKY VITOGTOOT). 12
EvkoAn dnuiovpyio avTikellévav Kot OTTIKOTOINGNg TOVG. 12
EvkoAia ypriong tov meptpdiiovtoc. 11
Ebdkolog £Leyy0G TOV TILMV TOV 1310(0PUKTIPIOTIKAOV TV OVIIKELEVOV. 9
Emupéneton va aAAniemdpds angvbeiog e Tig KAAOELS Kot ToL aVTIKEILEVA. 9
Ebdkolog mepapaticpog pe aueco amotéheopo (feedback). 8
Ebdkoln extédheon Tov nebddmv kot EAeyy0G TOVG (EDKOAO TEPOGLO TUPAUETPOV KoL 8
EMOTPOPY OTOTEAEGUATOC), YDPIS VA YPEIELETOL VO YPAYELG KOSIKO Y10LTO TO KOO
Ebdkolo compilation pe emionpoveTn T@V GUVIOKTIKOV Aa®dV amevdeiog oto 8
napafupo Tov editor pe LAVOLLO KL ETGTLAVOT] TG YPOUUNAG KOSKA e To Adbog.
AwoBéter oym “implementation” ko 6y “interface” ya 11g KAAGELS. 4
AwBéter debugger ebkolo o ypnon. 5

6. Xounepdouara

Eivar yeyovog 611 n ekpdbnon tov All moapovoirdlel dvokorieg (Satratzemi et al.
2003). T ™V OVIWETONION TOV OVGKOAMDV &£X0UV avamtuydel eKTOOELTIKG
npoypoppatiotikd mepiforidviov. To Bluej amotelel éva modd  €bhypnoto
mePIPAALOV 10 0Tol0 CUUPBAAAEL ATOTEAEGLOTIKA GTNV VTOSTAPIEN NG SdacKaAiag
avamTuéng epappoydv og Java. AVAUESH GTO GNUOVTIKA YOpoKTNPLoTKd Tov Bluej,
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T, omoia avaeépoviol T1oco ot Piproypagio 660 Kot ota Topicpato piog HEAETNG
aE10AOYNONG OV TAPOVGLAGTNKE GTIV EPYACIa oVTN, Elval OTL TapEYeL TN duvaTOTNTA
OTOVG EKTTOLOEVOUEVOVG VO, OVTIANQOODY OTL Lol €Qoproyn €ivol €va cOVOAO OTto
ovvepyalopeveg KAAGELG, OTL €ival EDKOAO TO TEPUGHLO OO TO OTTIKO TEPPAALOV GTO
meparAiov kDO, K.o. Meydho mAeovékTnuo Tov gpyoieiov elvar 6Tl glval
EMEKTAGILO Kot NON pior 6epd amd emovuvontopeveg ovrotnteg (plug-in modules)
OVATTUGGOVTOL.
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MMivaxog 1: Xvykprtiky mapovoioon [poypappatiotikdv Mikpdkooumv-Exkmaidevtikov [Ipoypoppoatiotikdy neptfailovioy
v ) ddackoiio Tov AT

Hpoypappatictikoi Mikpékocpor Exnadevtikd Hpoypapponictikd Meprfpariovia

JKarelRobot | Jeroo Alice | objectKarel | BlueJ | DrJava | Professor] | JPie | Javiva | GiniPad | jGrasp | jCreator | D-Chk greenfoot P-Coder

INpovTIKa Am\omTa v v v v v v v v v v v

AvvoromTa

aAAnlenidpaong v

FOUPAKTN-
v v v

1OTIKG
< S 7
Ontikonoinon pot Hot Ho aoa* RN appk® uh

Movrekonoinon

Ontikonoinon
dopfi
mpoypdppatog

SSANANEN
SSRNANEN

Omntikonoinon

Suvopknig v v v v

eKTELEONG
TPOYPAMIOTOG

\

Anpovpyia
skeletons kddka

YPAQIKO EVALapESO v v v v

npng
vrootpién Java

Evkoho
compilation

Emonpovon
YPORAG e
GUVTOKTIKO AdBog

SRNENAN
SRNENAN
SRNENAN

N ERNEENENANEN

ATOGPOAUATOTIAG v
(debugger)

NSRS ANEN AN
NN ERNIANEN AN
NENEENIEANENENEN

QpipdémTa Mukp| v v v

xpiong

Apxeti - Meydin v v

2 oL = 16VO OTTIKOTOMON AVTIKEWEVODY

3 YUE = YPUQIKES AVOTAPAGTAGELS EVVOLDV

* 100 = aQNPNUEVES OTTIKOTOMTELG BVTIKEWLEVMV

3 38Kk = devdpikn Sopn KAAGEDY — IS10THTOV - HeBOSmV
8 gk = OVTIKEILEVDL [1E LOPPT) KELWEVOD




