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Iepiinyn
H ddaokaiio kot 1 ekpdnon tov apydv Tov OVTIKEILEVOSTPAPOVS TPOYPUUUATICHOD, OGS
MPOKVTTEL OMO OYETIKEG HEAETEG, TOPOLGLALEL OPKETEG OVOKOMES. XTHV TOPOVGO EPYACia
Tapovctdlovtot ot SUGKOMES TPOTTLYLKDV POLTNTMV OV APOPOVV o€ ol OgpeA1ddn Evvola
TOV OVTIKEWLEVOOTPOPOVS TPOYPALLUATIGHOD — TNV EVVOLA TOV aVTIKEEVOL. Ta anoteléopata
BaciCovtar og o yparty e&étoon mov mpoypatonomdnke 6to mAiclo €vog MabNoTog
OVTIKELEVOGTPOPOVS TPOYPULLOTIGHOD TTOV YPNOLUOTOLEL TO EKTOUSEVTIKO TPOYPUUUATIOTIKO
nepifdirov Bluel. H didaktikn mpocéyyion mov vioBetnfnke gival avty tov SNUovpydv tov
TEPIPAALOVTOG, LLE OPIGLEVEG OVCLOOTIKEG TTOPEUPACELG TOV £YIVOV PETA TNV TTPAOTN EPAPLOYT
Kot 0EL0AOYN O TG O10ACKAAING.
ARl KAEWOWA:  OVTIKEIUEVOOTPAPHS TPOYPOUUOTIONOS, EKTOIOEVTIKO  TPOYPOLUATIOTIKO
TEPIPaliov, O100KTIKI] TPOTEYYION.

Abstract
Teaching and learning object-oriented programming (OOP), according to relevant studies, is
accompanied with several difficulties. In this paper we present the difficulties of
undergraduate students that refer to a fundamental concept for OOP — the concept of object.
The results are based on a written exam that took place in the context of an OOP course that
uses the educational programming environment of BlueJ. The didactic approach adopted was
that of the creators of the environment, with some important interventions which took place
after the first application and evaluation of the teaching.
Keywords: object-oriented programming, educational programming environment, didactic
approach.

1. Ewcaywyn

Ot dvoKOAleg OV OVTIHETOTILOLY Ol OTOVOACTEC KOTG TNV E160Y®MYN| TOLG GTOV
OVTIKEWEVOGTPAPT TPOYPOUUATIGUO £YOVV ATOTEAEGEL AVTIKEIUEVO UEAETNG TOAADV
gpevvntov (Carter & Fowler, 1998; Fleury, 2000; Hristova, 2003; Topor, 2002;
Truong et al., 2004; Ziring, 2001). Opiopéveg amd TIC OVGKOMEC QVTEG PAIVETOL VO
glvar  eyyevelic ommv  ekudbnon  TOV  apy@®V  TOV  OVTIKEWUEVOGTPOPOLG
TPOYPOUUATIONOD, v GAleg Ogv €pouvv tOoO éviovo yapaktipa. O PBabuog



92 4° Haveiiapvio Zovédpro Aidaxtikij Ty Iigpopopixic

EUEAVIONG TOVG HAAoTO ot Mo ddaokoMMa omotelel o kdmolo Pabud pétpo
aEloAOYNoNG NG OWOKTIKNG OMOTEAEGUOTIKOTNTAG TNG. Mo ONHOPIANG SdaKTIKN
TPOCEYYIoN TOL Qaivetar va viobetovv apketol ddAckovieg eivol exegivn mov
Baoiletar oto ekmardevticd mpoypappatiotikd mepiarlov Bluel (Kolling et al.,
2003), 11 S1BuKTIKEG 001YieC TOV €YOLV dlaTLTMGEL o1 dnutovpyol Tov (Kolling &
Rosenberg, 2001) kot - 6€ OpIGUEVEG TTEPINTMGELS - TO GLVOJELTIKO PBifAio “Objects
First with Java: A practical introduction using BlueJ” (Barnes & Kolling, 2004).

2NV TOpovca EPYACia ToPOLSLALOVTOL T OTOTEAEGLOTO EVOC LOONATOG EICUYMYNG
GTOV OVTIKEYEVOSTPAPT TPOYPAUHATIoNd oL Paciletor otn oepd Hadnudtoy Tov
mpoteivovv o1 Barnes ko Kolling 6to fifAio tovg (Barnes & Kolling, 2004) kot 6to
EKTOOEVTIKO TPOYPUUIATIOTIKO TTeptBdAilov Bluel. Xvykekpiuéva, mapovcidlovtot ot
OVOKOALEG TV @OUTNTOV oL oyetilovtar pe Tn Bepeldon Evvola Tov OVTIKEUEVOD
G€ GLVOVLUGUO LE GYETIKG OMOTEAEGLOTO TTOV KoTaypdpovtal ot BifAloypaoia.

2. lleprypagpn ™) O100KTIKNG TPOGEYYIGNHS

To meppdirov BlueJ, av ko vmootpiler v  avdntvén omolcdnmoTE
OVTIKELLEVOOTPOPOVG EPUPHOYNG o€ Java, €yel €VIOVO EKTOLOELTIKO YOPOKTHPOL.
XPpNOIOTOIDOVTOG TO OAANAETIOPUGTIKO evolaUeso Tov Bluel o1 cmovdactéc umopovv
YPTYOpO Kol €OKOAQ VO dNUIOVPYAGOVY AVTIKEIUEVA, VO KOAEGOVV TIg HEBOSOVG TOVG
péow evog avadvOUEVOD HEVOD KOl va, EAEYEOLV avA TACH GTIYUN TNV KATAGTOON
TOoLG YOPig va ypelaletal vo ypdwouv Kmdka. To mepiBdAlov cuvodevetal amd Evol
peydro mAN00G €QPOPUOYDV TOL UTOPOLV VO YPNCUYOTOIGOLV Ol 6movdacTtés. O
UNYOVICUOG OUTOC EMTPEMEL GTOV OOACKOVIO VO KOBVOTEPNGEL TNV TOPOLGINCT
GAAOV TEYVOALOYIDV EVOLAUECHOV KOl VO, TPAYLOTOTOMCEL o ddockaiios Tov Oa
Baciletor TpoyUATIKA GE PO TPOGEYYIOT KTPMTA-TA-OVTIKEILEVOY.

H mpocéyyion avty €xer vioBeBel kon oto Pifiio “Objects First with Java: A
practical introduction using BlueJ” (Barnes & Kolling, 2004), 1o omoio dAlmote
EMTACOEL TN XPNOT TOV 6 GLVOLOGUO LE To TTepBdAiov Bluel. H ev Ady® S1800KTIKY
TPOGEYYIOT] UWITOPEL VO GLVOYIOTEL G EENG:

“Ipdra-ta-oviikeiueva”: 0 OMOVOUCTNG ONUOLPYEL AVTIKEIEVO KOU KOAEL TIg
pneBoo0LVE TOVG Ad TO TPMOTO PABN L.

Eravolnmrixn mpooéyyion: emovalapfovOouevn TapovciocT EVVoLmy.

Hapovaioon TV apyav 100 OVIIKEUEVOTTPAPODS TPOYPOLUOTIOUOD YEVIKG KOI O)l
Aemrouépeles e ylwooog Java e10ika.

Opyavwon ¢ OAnc  Poocer  twv  Bsushiwdnv  epyaoiwv  avamtoéng  uiag
OVTIKEUEVOTTPOPOVS EPOPUOYAS Kal Oyl TWV OOUDY THS YAdooog Java.
Kaboonyoduevn amé étoya project mpooéyyio.

H dwaxtikn mpocéyyion oty omoio Paciletor 1o PiAio, extdc amd TV TPocEyyion
«TPAOTO-TO, AVTIKEIUEVO» VI0DETEL oTOYEI KOL GO TNV TPOCGEYYION «TPAOTO-TO
povtélo» (model-first) (Bennedsen & Caspersen, 2004; Georgantaki & Retalis,
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2007), aeov M VAN opyavovetol Bacet Tov BeUeM®OIDV EPYUSLOY OVATTUENG HLOG
€QOPUOYNG OV PacileETOl OTO OVTIKEWLEVOSTPOQES LOVIEAO Kol O)l OTIC SOUEG TNG
Yhoocag. Emiong, oto Pipiio ko xvpiog otn ddackario wov TEPIYPAPETOL GTNV
mapovoa epyacio akolovbeitar 1 &Ng Sladikacio yio TNV TOPOVGINCT VEDV EVVOLDV:
(1) meprypbdoetor Eva TpOPANUO OV Yoo TN AV Tov amoutel T dnuovpyia evdg
HOVTEAOV KOTTOIO0V VITUPKTOV, GUVIHOME, GUGTAKOTOS TOV KOGLOV, (2) Tapovoidlovtal
Baoikég évvoleg amd TN TEPLOYN TOL TPOPANUOTOC KOl Ol GUGYETIOES Tovg, (3)
dnovpyeitor éva vontd HOVTELD TOV GLOCTNUOTOG Kol avayvepilovtol To TUNHOTO
amd to omola €lval dounpévo To HOVTEAD Kol KOT EMEKTOCT TO OVTIKEILEVO OV
anoptiouv o TEdi0 0pIGHOL TOVL TPOPANUATOC, (4) To TpoavaPEPHEY vONTO HOVTELD
moapovctdleTot e T HopPn evog amlomompévou daypdaupatog UML 6mov gaivovtot
ol omoutoOpeveG KAAGES Kol o1 cvoyetioelg tovg, (5) vAomotovviol ot KAKGEL,
€10GYOVTOG - OTO TAQIGLOL TNG OVAYKNG VAOTOINGNG TOV HOVTEAOD - VEEG EVVOLESG KOl
douég, (6) mapéyovial GYeSIOOTIKA TPOTLTO, KOl TPOTLUTO, KMOIKO Yol TNV EPAPUOYY
TOVG GE OVTIGTOLYE TEPUTTDOCELG.

To mepifairiov Blue) kou n oepd pabnpdtov mov mpoteiveTor 610 mpoavapepbiv
BArio ypnoomolobvtor €d® kol Tpio ypovio Yo T dwdackaAio evog pabnpoatog
OVTIKELLEVOOSTPOUPOVS TPOYPOUUOTICHOD G€ QOotnNTéC Tov Tunuatoc Atoiknong
Teyvoroyiag tov Iavemotpiov Makedoviag. H d1dackario mov mpaypatonomiOnke
mv TPpOT™ Ypovid Poaciotnke otn OWOKTIKN TPOGEYYIST 7OV TPOTEIVOUV Ol
ovyypogeig Tov Bifiiov kot dnpovpyoi tov mepiPdirovtog Bluel. H a&loddynon tov
pafnuotoc €6eiée OTL 1| GLYKEKPIUEVN OOOKTIKN TPOGEYYION OMOTEAEL Lo KOAN
TPOTOOT Y0 TNV EIGAYDYT GTOV OVTIIKEWUEVOGTPUQT TPOYPOUUATIGNS. Q6TdG0, dev
glvar amoddaypévn and duokoAieg Kot TpofAnpata, kémolo omd To. omoio BewpodLE
OTL 0QeiAovTOL OTNV TPOTEWVOLEVN OOOKTIKN TPocEyylon (Xinogalos, Satratzemi &
Dagdilelis, 2006). To cvykekpévo pabnuo ovadiopyavmdnike kol dddydnke yuo
devTEPT YPOVIAL KAVOVTOG KAmMOlES TUPEUPACELS OTN OOOKTIKY TPOGEYYION TMOV
Barnes & Kolling (Xinogalos, Satratzemi & Dagdilelis, 2007): (1) Adnuiovpyio
avakeévwy kai kifon puedodwv ypdpovtas kwoika (xpion e main) omd 10 4°
uéonuo avti yio ta tedevtaio padnpata, (2) Xpron tov yapaxtypiotikov tov Blue)
Ue ueyadotepn mpoooyxn kou oyt kozoypnotika, (3) Zyedioon J100KkTIK®OV KATACTAGEWY
Kol Epyaciv Pacel TV gopHUGTOV THS OLI0AOYNONS THS TPWTHS EPOPUOYHS TWV
HaOnuarwv. XT1c enOUEVEG EVOTNTEG TAPOLGIALOVTOL KATOL OTOTEAEGHOTO OO CVTN
mv avaBeopnuévn ddaokario Tov padnpatoc.

3. Heprypopn ths uelétng

Ta ototyeio mov TAPOLGLALOVTOL GTNV EPYACIO TPOEPYOVTAL OO Lo EEETOCT TOV
ovupetelye ot SAPOPE®OT TOV TEAIKOD Pabpod Tov eortnTdv Kol 11 omoio EAafe
uépog petd ) defayoyn tov 6L mpodtov pabnudtov: (1°) Eoaywyikéc évvoreg:
avtikeipeva, khdoews, pébodot, o mepidiiov Bluel, (2°) Opioudc kldoewv: media,
KoTaoKevootéc, uébodot, (3°) AAnleniopaon avikeiuévav: SUOLPYiC OVIIKEIEV®V
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and oviikeipevo, ToAlamloi kataokevaotéc, (4°) Zratikéc uéodor: n nuéBodog main,
ektéheon yopic to Bluel, (5° & 6°) Ouadoroinon aviikeiuévawv: cLAMOYES EVEMKTOV
peyéBoug (ArrayList) koar cuALOYEG mpokafopiopévou pey€foug (Tivokeg).

Y10 mhaictlo NG YPAmThG £EETOONC TOV Tpayotomo|Onke, 660nKe GTOVE POITNTEG O
oKeAETOC 000 KAGGE®V: TG KAdong Candidate ywo TV ovamopacstacn vroyneiov
v ta wroyia ayyAkov Cambridge First Certificate ko Certificate of Proficiency, kot
™m¢ KAdong ExaminationBook, Yoo TNV OUAOOMOINGCT TOV VIOYNQIOV Yo To
npoavapepBévio TTuyio og 600 Japopetikéc opddeg. Tovg {nbnke va opicouvv
KOTOOKELOOTES Kol LeBOOOVG Y1 TNV VAOTOINGN TNG CLUTEPLPOPES TOV OVTIKEIUEVOV
TOV KAMAGEDV, VO SNUIOVPYHCGOVY AVTIKEILEVO Kot VO KAAEGOVV TIG Lefddovg TovG.

public class Candidate public class ExaminationBook
{ {
private String name; private ArrayList FCE;
private String title; private ArraylList PCE;

private int money; .o
} }
Adyw g meploplopévng éxtaong g epyaciag, O mapovsldcovpe HOVO T
amotelécpata Tov oyetilovior Gueca pe TNV EVVOlD TOV OVTIKEWWEVOD, OT®G
TOAAOTAOL KOTAGKEVOOTEG, ONUIOVPYIO AVTIKEWEVOL, KOl TPOCTELNCT) TV TESIWMV
€VOG AVTIKELLEVOL.

4. Ta amoteiéouata THG HEAETNS

4.1 IlolJamAol KATAGCKEVAGTES

Yta mhaicwe g ypoartig e&étaong (ntOnke amd Tovg PornTég va opicovv oTnV
KAdon Candidate 0600 KOTOOKELOOTES, OO TOVG OMOIOVG: O TPMTOG Bor déxeTON
HEC® MOGC TOPAUETPOL pPe OVOHO name T Yo To Tedio name kot Bo apyikomotet
KaTOAANAO To GALO TTedia, Kkat o devTeEPOg Bl dExeTAL LECH TAPUUETPOV TILES Yia, OAM
to, media. Baowog otdyoc tov ep@dTHUATOC aVTOL NTav 1 dlepgvvnon tov Pabuov
GTOV 07010 ep@avifovtal oTn GLYKEKPIUEVN dO0CKOAIN GVOKOAEG Kol TAPUVONGELG
oV £Y0LV KaTaypapel otn PAoypapio GYETIKA LLE TOVG KATOOKEVOGTES:

H yprion moAAamAdv KOTOGKELAGTOV TPOKAAElL cVYYVoN oTovg portntéc (Carter &
Fowler, 1998).

Ot apydplot TPOYPOLULOATIOTEG GLYXVA dNADVOLV éva KOTaoKeELootH oG MEH0dO
(Ziring, 2001).

Zoyvad, ot apydplol TPAYUATOTOI0UV VITOAOYIGHOVS GTOV KOTOGKELOOTY oG KAGONG
(Topor, 2002).

Svyyéovtol PeTaPAnTéC oTiypuotdmov kot tomikég petafantéc (Truong, 2004) ko
emokualerol po PeTafAnNT oTiypiotumov pe T OMAwon o€ pia pébodo g KAAoNg
WL0G TOTTKNG LETAPANTAC Tov €xel To id10 dvopa (Ziring, 2001).
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Ytov Ilivoka 1 mapovcidloviar ta otolyeic. mov agopodv ot OMA®OoN TOV
TOALOTTADV KaTOoKELAST®V Ko otov [livaxka 2 to AdOn tov gotntdv o Kabe €va
amd TOVG OV0 KOTOAOKELOOTEC. X& OAOVG TOVG TIVOKEG TOL TOGOGTH TOV GCOCTOV
ATOVINCEDV KOl T®V S10popov Aabdv avapépoviol otov aplfud TV QoITNT®V TOV
OTAVTNOOY GT] CUYKEKPUEVT €PMOTNON KOl OYL 6TO GOVOAO TV 64 QOITNT®OV TTOL
ovppeteiyav oty e€étao.

Ilivaxag 1: Op1oiog TOAOTADY KOTOTKEDATTOV.

Agv oplotnke KOvEVOS KATOGKEVOGTNG 11%
Opiotnkay 6OeTd Kol 01 V0 KOTUCKEVUOTES 32%
Opiotnke 6OGTA 0 £VOg 0O TOVG VO KATAGKEVOOTTEG 30%
Opilomke (elte cwotd gite AavBaouéva) o Evag Pdévo amd Tovg dVo 16%
AdOnie AdBog dvopa 6ToV Eva amd TOVG dVO KOTACKEVOOTES 7%
AodBnie AdBog dvopa Kot 6Tovg 600 KATACKEVOOTEG 2%

Hivaxag 2: AaBn otov 0pioid TOILOTADY KOTOOKEDATTOV.

Koartaokevaotig
LLE XPNOT TOL LE TEPAUGLOL
this TAPOUETPOV
Agv opilotnke 9% 2%
2wotog 35% 58%
Aabn
Hapduetpog 21%
- AapopeTid dvopa amd avtd mov {ntonke 19%
- Agilner ) mapdpetpog 2%
Apyixomoinon wediwv/yopaxtnpiotikwy 44% 33%
- AvdBeom TV TILOV U1 OPICUEVAOV OVAYVOPLTTIKOV 11% 7%
- AvaBeon pog AavBoouévng otabepng Tyng 18%
- Av Kol YPNOLLOTOI0VVIOL TOPAUETPOL OTO. TESI 5%

avatifevron otafepés Tyég

Ot onpavtikdtepes SUOGKOMEG TOV APOPOHY GTOV OPIGHO TV KATACKELOCTMV EIVOLL:

Apketol  @oumtég OvokoAgbovial vo, opicovy 600 N KoL TEPLGGHTEPOLS
KATOOKELAOTEG oTNV 10100 kKAdon kot opilovv éva pdvo Kataokevaotn 1 dgv divouv 10
010 Ovopa 0TOVG KATACKELOOTEG OT™G amarteital ([Tivaxag 1).

H ypnion tov this dvokoAievel Tovg portntés. Q61d60, 6ToV 1° KATOOKEVAGTH TOL
amotovoe TN YPNOM  TOL, Ol QoutNnTég Ogv  emoKiooov TN HETOPANTA
otypotomov/nedio (Truong, 2004; Ziring, 2001), aAld enéielov va ddoovv GALO
OVOLOL OTNV TOPALETPO TPOKEWEVOL VO OTOPLYOLV TN YpNon Tov this, 7
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Oewpdvtag O6TL dev pmopel va dnAwbel mapdueTpog mov £xel to 1o dvoua pe Eva
nedio (Iivaxag 2).

AvckoAieg avtiuetomilovy oL POINTEG KOl PE TNV OPYIKOTOINGCT TV TTEdIMV €VOG
avtikelévou og éva Kataokevaot (ITivaxag 2). Ta mo cuyvd Aabn sivar n avabeon
TOV TIWLAOV U] OPIGUEVOV OVOYVOPLIGTIKOV 0T TEPInT®on mov (nteital éva medio va
EVILEPDVETOL HECH TOPOUETPOL Kol 1 avabeorn Aavlacuévov otabepdv TiLdV ota
VOO,

4.2 Illpoonéloacn Ty Tedimy EvOg avTIKELUEVOD

Mo 1t odepedvnon TtV SVOKOMGY 7OV AVTIUETOTILOVV Ol QOITNTEG HE TNV
TPOCTELOCT) TOV TESIWOV EVOG UVTIKELEVOD, TOVG (nTNonke: o) va opicovv pebddovg
set Tov Bo d&yovtarl LEG® TAPOUETPOL piol T Kot Ba evriepdVOLY TO AVTIGTOLXO
nedio, P) va opicovv pebddovg ger yio TNV EXIGTPOPN TOV TUDV TOV TESI®V, ) Va
TPOOTEAACOVY Omd AAAN KAGom 1N amd T HéBodo main To private media
AVTIKEWEVOVY NG KAGong Candidate yio va KAVOLV KATO0 EAEYYXO TNG TIUNAG TOVG,
VoL TN (PNCLOTOMGOVY GE VITOAOYIGUOVE, VO TNV ELGUVICOVV 1 VA TNV HETOPAAOVY.

YyeTikég OVoKOAiEC TOV Exouv KoTaypapeil otn PipAtoypoeia givat ot €ng:

Xe plo non-void péBodo, m omoion B Empeme va emOTPEQPEL o TR €VOG
GULYKEKPIUEVOL TOTTOL, Agimel 1) evioAn return (Hristova, 2003).

‘Eva dAAo oyetikd AdBog apopd otn oNAmon AavBaoUEVOD TOTOV ETICTPEPOLEVNS
TnG Yo piio non-void pébodo (Ziring, 2001).

Zhyyoon peto&d g MAMONG TOV TOPAUETPOV GTOV OPIoUd oG nefddov katl Tov
TEPACUOATOG TAPOUUETP®V otV gvepyomoinomn g (Hristova, 2003).

KAnon pebddwv pe Mdbog opicpata (arguments) (Hristova, 2003).

Hoapdarenyn tov topevhicemv petd v KANon pog pebodov (Hristova, 2003).

Xpnon &vog kevoy petd and v tedeio Katd tnv KANon Hiog cuyKekpluévng pedodov
(Hristova, 2003).

Kion pog pn-ototikng pebodov amd tn pébodo main omevbeiog ko ympic ™
dnpovpyia avTiKEWEVOL Kot KARoNg Héow avtov (Ziring, 2001).

Mo néB0d0g oL EMOCTPEPEL KAMOLX TN gvepyomoteitat oG Kevn (void) pnébodog 1 g
EVIOM, HE OMOTEAEGHO M T 7OV emoTpéPetor omd T HEBodo va unv
ypnowonoteitan. Emiong, ovyvd vmapyer acvpPatotnto peta&h tov TOMOL TNG
EMOTPEPOLEVIC TIUNG oG HEBOdOL KOl TOV TOMOL NG UETOPANTAG OTNV omoia
amobnkedeTon | emotpeedpevn Tyun (Hristova, 2003).

Ta amoteAéopOTo OO TIC OTOVTHOELS TOV QOITNTOV Tapovstdlovtal otovg [ivakeg 3
Kot 4 ko cvvoyilovtotl og eENg:

Ot dvokorieg mov avtipetonilovy o1 portnTég Le TIg PeBOdOLE set Kol get apopovV
KaTé KOPLo AOyo ot SNA®ON TOV EMGTPEPOUEVOD TOTOL, Kol GE HKPOTEPO Pabud
o1 ONAMOTN TOV TAPAUETPO®V KoL GTn YpNon ¢ eviodg return (Iivakag 3).
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BéBata, ot dvokoAieg avTEG HmOPOLV VO YOPOUKTNPIOTOOV ¢ TUTIKES, OQOV
epeavifovror aveEaptnra amd To TOPAOELYLLO TPOYPOLLATICHOD TTOV YPTCUYLOTOLEITAL.
IHivaxag 3: Opioudc usdoédwv set kou get

M<£0ooor set M£Qoool get

Agv opiotnKav 19% 16%
Y00TOG OPIGUOC 56% 72%
Aaln
Emotpepduevos tomog 17% 19%
- YPNOLLOTOMONKE O TOTOG TNG TAPAUETPOL 12%
- mopoAeimETOL 4% 2%
- int og OAEG TIC TEPUTTAGELS 2% 9%
-void 6%
Hopduetpog 8%
- Aginel o TOMOC 4%
- Aginel n mopAapETPOg 2%
- XPMCLOTOLEITAL TAPAUETPOG YWOPIg AOYO 4%
- ypnowonoteiton To id1o dvopa pe ) pnébodo 2%
Evroln avéBeong 33%
- Xpnowywomoleital Qo EVIOAN] TOL  TLMOV: 12%
<medlo>.setTitle(titlel 1 <medio>)
Evtoln return 9%
- emoTpEPovTal AaBog TIéG 6%
- Aeimel 2%
-name.get (); Money.get(); 2%

IHivakag 4: [lpoonélaon private mediwv amoé oAl kAdon koi ) uéGodo main

poocnélaon amod
ailn khdon main

Amevfelag mpooméloon tov medlov ywpig v vmapén 41% -47% 42%
oTYHoTOHmoV: Zed (o
Amevbeiog mpooméLaoT TOL TESIOV <avT i ke (evo>.meS (0 5% -3%
[Ipooréhaon Tov 510V TOV GTIYUIOTOHTTOV VTl TOL TEdiov Tov  16% - 0%

Aginovv 1o opicpota og pebdoovg set 21%
Ot péBodor KohoLVTOL Yo TIG KAGCELS Kol Ol Yoo TO 6%
OVTIKEIEVA (GVYYLON OVTIKEUEVOV-KALOTG)

6%

Xpnon Tov ovOuaTOG TOL TESIOL TOL  TWPOKETAL VO
evnuepwbel mg dpopa o pebddovg set




98 4° Haveiiapvio Zovédpro Aidaxtikij Ty Iigpopopixic

‘Evog peydrog apBudc gortntadv mpooneAddlel ancvubeiag 1o private medio evog
QVTIKEHEVOL amd po eEmTepikn KAGon 1 T main, yopic otrypotono (Ilivaxag 4).
H ocvpmepipopd avtn evoeyopévmg amotelel Yevikenor Tov YEYOVOTOG OTL OL POLTNTEG
npoomeldlovy amevbeiog To media mov opilovrol o€ po KAGoN KOTd TNV avAanTuén
TV HeBOd®V TG KOl SLGKOAING KATOVONGTC TOV YEYOVOTOG OTL LITOPOVV VO VITAPYOLV
TAVTOYPOVA TEPIOTOTEPE amd £val avTiKeipeva g 1010g Khdong kot dev apkel va
AVAPEPOVLLE LOVO TO OVOLLO TOV TTEGIOV TOL BELOVIE VO TPOCTEAGGOVLLE.

4.3 Anurovpyio avrikeiuévoy

Extog and tig Suokolieg mTov avtipetonilovy ot portnTég pe Tov opiopd (ToALATAGV)
KOTOOKEVOOTMV, OVOKOMEC KOTAYPAPOVIOL KOU KOTO TNV KAAGN TOLG Yl TN
dnuovpyia aviikeywévoyv. Xto mAoicla T mopodoog HeAETNG (nmOnke omd tovg
QOUINTEG VO ONUOVPYNGOLY  OVTIKEIHEVA  YPTOYLOTOIDOVIONG Kol  TOVG  OVO
KOTOOKEVOOTES, TPOKEWWEVOL Vo Olepeuvnbel moleg amd TG KOTOYEYPOLIEVES
OvoKkoAieg eppavilovtal otn cLYKEKPIUEVT O100CKAALNL:

H ypfion tov Kotackevastd®v gival Tpoatpetiky, agol o udvog Adyog ¥pnong Tovg
glvor 1 apywornoinon twv petopfintdv tov ovtikeévov (Fleury, 2000). H
onovpyion €vog ovtikeévov pmopel vo emtevyfel ko pe o péBodo, €o0tm
set values, mov divel apykés TYES 6TIC LETAPANTEG TOL VEOL AVTIKELEVOL.

Ymv KAoN TOL KOTOOKELAOTH YPYCLLOTOOVVTINL ®C OPICHATO WY OPICHEVEC
petopintéc (Topor, 2002).

Ztov [ivaxa 5 kataypdeovtal Ta A4ON TV EOITNTOV TOV APOPOVV GTNV KANCN TOV
2 KOTAGKELAOTOV TNG KAGong Candidate yuo T dnpovpyic 2 ovVTIKEUEVOV.

IHivakxag 5: Anuiovpyio ovTikeluévwy.

Agv amdvtnoe 48%
20T andvinon 61%
ZOyyvon Tov oplopod ue TNV KAAGN TOL  KoTookevaot: new 9%
Candidate (String name, String title, int money)

21V KAOM TOL KOTOGKEVOOTY YPTCILOTOL00VTOL OG opiouata ta wedia 6%
Agimovv T0 0picHOTA GTNV KANOT| TOL KATOCKEVAOTN 15%
Agv ypnolonoteital To new 6%

Onwc paivetan otov [livaxa 5, opiopévol porntéc napaieinovy 6o 1 kémoto amd to
opiocpata Katd TV KANoN &vOg KATOOKELOOTN KOl oLYYEOLV 11 ONA®OT TOV
TOPAUETP®V GTOV OPIGUO TOV KOl TOV TEPAGLOTOS TAPUUETPOV GTNV EVEPYOTOINGH
Tov. BéPata, n duckoAio dev 0pOpd EOIKA GTOVG KATUGKELOGTES, OAAG YEVIKOTEPQ
otV KAnon pebodwv (Hristova, 2003).
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5. Jounepaocuara

H Boaocikdtepn €vvola TOV OVTIKELEVOGTPAPOVS TPOYPUUUOTIGHOD gival 1 €vvola Tov
OVTIKELLEVOL, N omola dev yiveTol €0KOAN KOTavoNTY ad Tovg 6movdacTés. TToAAE
Ao TIg OVGKOMEC TOL OYETICOVTOL [E TNV £VVOL0 0T UTOPOVV VO, OVTIUETOTIGTOVV
og peyaro Babuod ypnoonowdvrag to neppdirov Bluel.

Y1 ddackaiio Tov meptypdyate To mepipdiiov Bluel ypnoonombnke extetapéva
ota Tpio TpdTa pobfuata yuoo v €£otkelmon TV QornTdv pe TV €Vvold Tov
aVTIKEWEVOL UECH  €10IKA  oyedopévev  dpaoctnpothtov. H  ypnon tov
dvvatotitewv tov mepPdriovtog Bluel dev emextdBnke ce Olo ta podnuato, M
TOLAGYIOTOV OEV OMOTEAECE TO HOVAOIKO WEGO EAEYYOVL TWV TPOYPOUUAT®OV TTOV
avénTuéav o1 PorTES, oG Kot 1 a&loAdynon g Tpatne didackaAiog £6e1Ee OTL M)
TOPOTETAUEVT] YPNOT TOV TEYVIKOV ONTIKOTOINOTNG KOl Gpecng Owyeiplong Tov
nepipairovrog Bluel omuovpysl mpofAiuata Otav o1 QOUTNTEC KOAOUVTOL VO
emthyovy To. 10100 OmOTEAéCUATA  YPAPOVTOG KMOWKA. XTO TETOPTO  pabnuo
TOPOVCIAoTNKE 1 oTOTIKN HEB0doC main kot to mepifailov JCreator Kol oL OITNTEG
Eekivnoav vo dNUIoLPYODV OVTIKEIHEVO Kot VO KOAOVY peBddovg Ypapovtag KOdKd.
210 emdpUEVA LOONMUOTO, O POITNTEG ELYOV T SLVOTOTNTA ETIAOYNG TOV TEPPAAAOVTOC
7ov emifopoHoaV Yo TNV ETIAVOT] TOV OACKCEDV.

Kotd m Odpkeln tov OWAEEEDV KOL TOV EPYACTNPLOK®Y OPACTNPIOTHT®V Ol
POUTNTEC PAVNKE VO KOTOVOOUV TIG OYETIKEC évvoleg. Qotdco, 1 ypoamt e&étaom
£€0e1&e 611 M vAomoinomn tovg dev gival to 1810 gukoAn. o v aviyeTtoOmion TOV
SVoKOAMMV amalteitan oyediaon emmpochetmv dpactnplotitov. e v katavonon
TOL OMOTEAEGUATOC TTOV Bl £x€l £VOG KOTAGKELOGTNG 0 0moiog avabétel AavBaouéveg
apyIKES TWWEG o€ Kamow wedio pmopel, yio mopddelypo, vo ypnouyomombei o
EVOOUATOUEVOS OTOCPUALATOTNAG Y0 TN PNUOTIKY] EKTELECT] TOV KATAGKELOOTN HE
TOVTOYXPOVY] TapaKoAoVONoN TV cAloy®V TeV TIUOV Tov mediov. Koatd v
EKTELEDT] TOV HEDBOSDV EVOG OVTIKELWEVOL TTPETEL TAVTA VO, Elval 0paTd TO Topabvpo
eMBe®PMONG NG KATAGTACNG TOV, EVE GE MEPITTAOGCEL; OOV JEV YIVETOL KATAVONTO
TG OAAGLEL M KATAOTOON €VOC GVTIKEWWEVOL e TNV ekTédeon Ttwv uebddwv Ba
TPEMEL OVTEG Vo eKTEAOVVTOL Prpotikd. Xpnotlo eivarl emiong va mapovsialovrol
mapadelypoto AavlocuEvou KOdKa Kot va vTomilovtal Kot vo, avoAivovtat To Aadn
tove. TToAAEG POpEG 01 POITNTEG VIOBETOVY SIKOVE TOVE KUVOVEG KOl TOPAVONGELS Ol
omoieg elvar amapaitmro va katomohiepnBovv mpv va edparwbovv. H vmdpyovoa
YVOGON Y10, TIS TOPOVONGEIS KO TIG SLOKOATEG Umopohv vo fondncovy oVG1aGTIKA TOV
duddokovta 6N oXedlaon LG O OTOTEAECUATIKNG O100CKAAING.

TéNoG, GKOTEVOVIE VO TPOTOTOICOVLE/EUTAOVTICOVUE TIG OTOUIKEG EPYOCIEC TOV
avatifevtol oTovg PortNTéGg, £T0L MOTE VO, EQAPUOGOVV KATO TNV EKTOVION TOVS TN
OTPATNYIKY «TPMTA-TO-HOVTEAO» OV EPAPUOLETOL KOTA TN ddacKaiia (evotnta 2),
oAAG cuVNBG ayvoeital KOTE TNV EKTOVNON EPYOCIOV o Kot Bmpeitat ypovoBopa
otpatnywki. o va emtevyBel avtd Ba {nbei and toug eortntés, ota TAaiclo TV
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EPYUCLOY OV VTOPAAOLV: VO ATOVTOVV OE EPOTNHGELS OV APOPOVY GTNV TEPLYPUPT|
ONUEIOV-KAEOIDV TOL HOVTELOV KOl OTIG LETAED TOVG GUGYETICELS, VO, TEPLYPAPOVY TO
povtéro pe amlomomuéva draypappate UML, va mpocsdiopilovv Tig te)viKéS Tov Oa
EQUPUOCOVY (). OAANAETIOPOON OVIIKEWWEVOV, KANPOVOUKOTNTA) Kol TELOG Vo
VAOTOLOVV TO LOVTEAO.

Bilroypagia

Barnes, D. & Kolling, M., Objects First with Java: A practical introduction using
BlueJ, Prentice Hall, 2004.

Bennedsen, J. & Caspersen, M. (2004), Programming in Context — A Model-First
Approach to CS1, Proceedings of SIGCSE 04, 477-481.

Carter, J. & Fowler, A. (1998), Object Oriented Students?, SIGCSE Bulletin, Vol. 28,
No. 3, 271.

Fleury, A. E. (2000), Programming in Java: student-constructed rules, ACM SIGCSE
Bulletin, Vol. 32, Issue 1, 197-201.

Georgantaki, S. & Retalis, S. (2007), A Learning Research Informed Design and
Evaluation of a Web-enhanced Object Oriented Programming Seminar, Journal of
Information Systems Education, Vol. 18, Number 2, 243-254.

Hristova, M., Misra, A., Rutter, M. & Mercuri, R. (2003). Identifying and Correcting
Java Programming Errors for Introductory Computer Science Students. ACM
SIGCSE Bulletin, 35 (1), 153-156.

Kolling, M. & Rosenberg, J., (2001). Guidelines for Teaching Object Orientation with
Java. ACM SIGCSE Bulletin, Vol. 33 Issue 3, 2001, 33-36.

Kolling, M., Quig, B., Patterson, A., & Rosenberg, J. (2003). The BlueJ system and
its pedagogy. Journal of Computer Science Education,13(4), 249-268.

Topor, R. W. (2002), CIT1104 Programming II: Common (Java) programming
errors, http://www.cit.gu.edu.au/~rwt/p2.02.1/errors.html (Accessed June 2005).

Truong, N., Roe, P. & Bancroft, P. (2004), Static Analysis of Students Java Programs,
Proceedings of the 6th Australian Computing Education Conference, 317-325.

Xinogalos, S., Satratzemi, M. & Dagdilelis, V. (2006), Studying Students’
Difficulties in an OOP Course Based on Bluel, 9th IASTED International
Conference on Computers and Advanced Technology in Education, 4-6 October
2006, Lima, Peru, 82-87.

Xinogalos, S., Satratzemi, M. & Dagdilelis, V. (2007), Re-designing an OOP course
based on Bluel, Proceedings of the 7" IEEE International Conference on Advanced
Learning Technologies, 18-20 July 2007, Niigata, Japan, 660-664.

Ziring, N. (2001). Novice Java Programmers' Favorite Mistakes Page,
http://users.erols. com/ziring/java-npm.html#item9 (Accessed May 2005).



