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Mepiinyn

IToAloi kaOnyntég avripetonilovv coPapd mpoPfinuata étav diddokovy Aviikeyevootpeen Ipoypoappaticpd
(AIT). TToAAG amd avtd T mpoPfAnuate Bo pmopodoav va vaepviknbovv 1 vo TEPIOPIGTOVV UE TN YPNOT|
KatdAMAov epyoleinv. Mepikég amd Tig kOpleg amattioelg yio. évo mepifdriov ATl eivol TapOUOLEG LE EKEIVEG
Yo T YA®GGO: TPETEL VO TAPOVCLALEL TIG KOPLEG £VVOLEG KO TO EPYOAEID LLE TPOTO GUVET, KoL TPEMEL VO, EVOL
€0KOoAO ot ¥pNomn. Avtd onpaivel 6Tt xpelalOUacTE £VO UVTIKELEVOSTPEQPEG TEPPAALOV TOV Elval apKETA ATAd
yw. vo ypnowgomomBel ot dwdackoiic. T 1o okomd avtd avamtoybnke wANBog Exmaidevtikmdv
poypoppatiotikeov HepiBoarioviov (EII). Avotoymg, moAd Alya €ivar yvooTd Yoo TOV EKTOLOEVLTIKO TOVG
AVTIKTLTIO, 1] AKOL KOl Y10 TO TAOG VO, AELOAO0YNCOVUE QVTOV TOV OVTIKTUTO. ZTNV €PYacio dVTh TaPOLSLALOVLLE
dvo EIII, to Blue] & jGRASP, pe Bdon ta amotodpeva YopoKtplotikd gvog mepifdiiovtog yo tov All
Eniong cuvoyilovpe kot avaADovLE po ovTITPOGSOTEVTIKY GLALOYN AELOAOYNCEDY AVTMV TV TEPPAALOVTOV,
LLE OKOTO VO GUVELGPEPOLLLE G ENOUEVES AELOAOYNGELS TOVG,.

AéEarg xhewdnd: Avureiuevootpepnc [poypoupatiouds, Exraidevtino mepifdriov, Aiordynon

Abstract

Many teachers experience serious problems when teaching object-oriented programming. Many of these
problems could be overcome or reduced through the use of appropriate tools. Some of the main requirements for
an object-oriented environment are similar to those for the language. An OOP environment should present the
underlying concepts and tools in a consistent manner, and it should not be overly complicated to use. This
means that we need an object-oriented environment which is simple enough to be used for teaching. For this
purpose a lot of Educational Programming Environments (EPE) have been developed. Unfortunately, too little is
known about the educational impact of these environments, or even how to assess this impact. In this paper we
present two EPE, Blue]J & jGRASP, based on the requirements for an environment appropriate for teaching
OOP. Also, we summarize a representative collection of the assessments of these two environments, aiming to
contribute to their future assessments.
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1. Evocayoym

Ot meplocdtepec €peuveg OYeTIKO pe TN OWooKoAo kot pdlnon tov AVIKEWEVOSTPEPOVGS
[Ipoypappaticpov (All) eoticcav ot KaTaypagn TV AavOACUEVOV OVTIAYE®DV Kol SVCKOM®DY TOV
avTIHETOTICOVV 01 apYaplol, KoM KUl G TPOTACELS TPOGEYYIoNG TG dbackaiiog Tov AIl yio v
avTiet@mior] tovg. IToAd Alydtepeg aoyoAnOnkav HE TO YPNOLUOTOOVUEVO TPOYPOULUATIOTIKO
nepPdrriov. O Kolling (Kolling, 1999) emonuoaiver 611 1 emthoyn 100 KatdAAniov mepBdAilovtog
amotedel kpiowo mopdyovra yw v emtuoyio evog elcaywywkoy pobnuatog. Ilapdio avtd to
mepPdAlovta yio T SdackoAio kol pHadnomn Tov TPOYPUUUATICHOD KaOMG KOl Ol OTOITNOEL Yl
tétoto TepIariova £xovv TOAD Aryodtepo diepeuvnBet am’ Ot o1 YAdooeg Tpoypappoticpod (Mclver,
2002). Amd v PifAoypoagio gaivetal OTL 01 EPEVYNTEG EVOLAPEPOVTOL TEPIOGOTEPO Yo TNV €EETOION
TOV YAMGOIKOV YOPOKTNPIOTIKOV YVOPIOUATOV Kol oA Alydtepo Yoo TN Owomict®on Tov
TAEOVEKTNUATOV 1 TOV UEOVEKTNUATOV TMOV TPOYPOULOTIOTIK®OV Tepifarioviov. Tn televtoaio
deKaeTin OUMC  YPNOUOTOOVVTAL Ol  OVTIKEWLEVOOTPEPEIC YAMGGES TPOYPOUUUTIGHOD KOl 1|
daokario otpépetol emmAéov Ko oe Oépota Om®G: dokiur, S10pbmon Kol emavaypNCILOToinon
Kddwa. Avtd dnpovpyel v avdykn, apketd vopig, va eEETAoTOVV TOAATAG apyeio KOO Kot
oMo gpyareiov yio Ty avantuén tov Tpoypdupatoc. o vo ddoovpe o €vov omovdactn €&
apyYNG TN SVVATOTNTO VO AVTIUETOTIGEL QLTHY TNV AVEAVOUEVT TOAVTAOKOTNTA, KPIVETOL ATapaiTNTN



N vrooTAPLEN TOV 0md T0 KATAAANAO mepPdAlov. Apketd vopic emonudvOnke n avaykn ywo tnv
avantuén Exnodevtikav [poypoppatiotodv [epifarloviov (EIIT) yia tov AL

Yty gpyacio avtn yiveton pro ovykprikn peiétn dvo EINI, tov Bluel kot tov jJGRASP. H gmihoyn
avtav tov EIIIT éywve yio toug €€ng Adyovs: To Bluel onpepa icmg eivatl 1o TAEov xpNGIHLOTOIOVUEVO
EIIT (copupwvo pe tov emionuo wotdétono, www.blue.org, ypnoiponoteital oe 922 1dpvuara), ot
dnpovpyoi Tov vrootnpitovv ™ dwdackario Tov All pe éva Bipiio péow Tov onoiov mpoTabnke pa
véa mpocEyyion g dwackoiiag Tov All, dnpocievovtol dpBpa oyeTKA Le T ¥pnon katl aEloAdynon
TOV, gival éva evepyod project kot and to 2009 givar Aoyiouikd eAevBepov Kt ovolkToy kddwka. To
JGRASP ypnoiponoteitol (cOPUQ@VO He TOV ETIGNUO 1GTOTOTO, WWW.jrasp.org), o€ 319 1dpduara-
oYOAEld, KOAAEYLH, TAVETICTILA, OMHOGIEVOVTOL APOpa GYETIKG [l TN YPNOoN KAl 0EOAOYN oY TOV,
elvaw evepyd project, dwtibeton dwpedv ko vrootnpiletar g epevynTikd project amd to NFS. H
gpyacioa  olokAnpaveralr ocuvvoyilovtog Kol OvOADOVTOG UK OVTITPOCMTELTIKY  GLAAOYN
a&lohoyNoE®V AVTOV TOV TEPPUALOVI®V, e OKOTO VO GUVEIGQEPOVUE OE EMOUEVEG AELOAOYNOELS
TOVG,.

2. Avo Oroxinpopéve Exrardevtikd Mpoypappatiotika eprpariovra
Ot amoutnoeig yia éva EINIT yia tov All Swatunddnkav and tov Kolling (Kolling, 1999) kau sivat:

Evkolia ypnong (Ease of use), OloxAnpwuéva epyaieio (Integrated tool), vmootnpiln «mpwro
ovtikeiuevoy (Object-support), vrootipiln yio. v emovoypnoyonoinon kwoike (Support for code
reuse), vmootnpilny ualnons mpoypouuatiotikwv evvoiwv (Learning support), Aiobeciuotnra
(Availability). Xt cuvéyeld avaADOVE TIG KUPLOTEPEG O’ OVTEC.

1. Evkolia ypnons: To ocOomuo ypedletor vo glvar opkeTd amld, Yoo Vo PTOPOVV VO TO
YPTOLLOTOOVV Ol OpYAPlol UETE amd €vo. TOAD GUVIOUO YPOVIKO S1AGTNHO, OAAG KOl OPKETE
WYVUPO Y Vo KOAOTTEL TOAAOVC OmO TOVC OTOYOVG TNG OVATTLENG AOYIOHIKOD €OKOAN 1|
oVTOLATO.

2. Yroortipiln «mpdta avrikeiuevo: To avTIKEWEVOGTPEPEG TOPASELY IO Elval PACIGHEVO TNV 10€0
OTL TO. AVTIKEILEVO VTLAPYOVV aveEEAPTNTA TO £val A0 TO GAAO, Kot OLAPOPEG AEITOVPYIEG UTOPOVV
va ekterectovv 6’7 autd. Xvvemmc, £vag ¥PNoTNG GE VO TPOUYMOTIKO OVTIKEWWEVOGTPEPEG
mep1PaAlov avamtuéng mpénet va givarl o€ BEom va dNIIOVPYNCEL e AAANAETIOPOOT] UVTIKEIUEVA
omotlaconmote draBéoiung kKAdong, va ta xeplotel kot va kaAéoel Tig pebddovg toug. H ovvBeon
TOV OVTIKEWWEVOV GTO EMIMEDO YPNOTAOV TPENEL va. etvat duvorr]. AvTh 1 duvatdTnTa Eival YVOOTH
Kol w¢ wepfariov mpooavatoliousvo oo otryuiotono (instance-centred environment). Mo, T€tol
duvatdtnTa, €4V TOPEYETOL, O0ONYEL OTN OLVOTOTNTO TNG OTUSOKNG OVATTLENG EQPUPULOYDV.
Omnoladnmote pepovouévn KAdon pmopel va eetaoctel aveapnta HOAS OAOKANPOVETOL T
viomoinon . 'Etol, o éheyyog yivetaw mio €OkoAog oam' OTL GTO, SAOIKOCTIKG GLGTHUATO.
AvcTomG, OTO TEPICCOTEPO EMAYYEMUOTIKG OVTIKELEVOCSTPEPT TEPPAALOVTO, TO OVTIKEIUEVA
TPEMEL VO OTLLLOVPYOVVTOL HECH MG UN-OVTIKEYEVOSTPEPOVS Agttovpyiog (uéBodog main). Ev
TéEAEL O TPOYPOUUOTIOTHC TPEMEL VO YPNOUYOTOWOEL TO  OlOdOIKOOTIKO — TOPAOELY IO
TPOYPOUUATICUOD Y10, TNV VAOTOiINon oAAG Kot Tov €Aeyyo &vog mpoypdappatog. Kdrtt tétolo
amortel 600 TPOMOVG OKEWES: M0 OKEWYN YL TO HOVIEAO TNG EPOPUOYNG KOl M0 Yl TIG
aAAnAemdpacel; e 1o meplBdAdov. Iia vo amopevybel ovto 10 TPOLANUa, 01 KOPLES APOaLPETELS,
wov Bo. ypnoiuomornBodv koo v olinlemiopoon tov ypHoty ue 1o wEPLPaLiov, mpénel va eivol ot
KAGOEIS KOL TO. QVTIKEIUEVO KOl 00 TPETEL VO, AVTIUETWTIOTODY (G OVTIKELUEVO. OE ETUITEO YPNOTH,
Tavw ato. omoio. Qo UTopel Vo EKTEAEGEL AEITOVPYIES OLANAETIOPOVTOS LUE TIC LETAPES TOVG.

3. Ymoortijpién ualnong npoypauuotictik@v evvoimyv (Learning support)

3.1 Aiigiemiopaon/meipopatiouos (Interaction/experimentation) No  SevKOAOVEL TNV
OAANAETIOpOOT HE TIG KAGOES KOl TO OVTIKEIUEVO (DOTE VO VIOoTNPilel TNV Katavonon TV
OVTIKELEVOOTPEPDOY gvvoldv. H dvvatdtmra yio mopddetypo va  OnNUIovpyovviol TOAAG
avTIKeipeva amd pio KAGoM, He OAANAETIOPOOT), Kol VO SOMIGTOVETOL OTL ALTA TO OVTIKEIUEVA
CUUTEPIPEPOVTOL e TOV 1010 TPOTO v Kol £(OVV OLPOPETIKY VITOGTOCT KOl KOTAGTOOM,
S1EVKOADVEL TN KOTAVONGN TNG O10(POPAS AVALEGO OTIV KAAGT KOl GTO, OVTIKEILLEVO QVTHC.

3.2 Ortikormoinen (Visualisation) O évvoieg KAdon kol ovtikeipevo pénetl vo amewcovilovral
oV 000vn. Xe moAAEG Epevveg dOMOTMOONKE OTL 01 GTOVOACTEG GUVAVTOVV SVOKOAIEG e TNV



KATOVONGOT VTV TOV EVVOIMV Kol TNG oxEome mov Tig ouvdéel. O Adyog gival 6Tt T0 HOvVo Tov
PAémovv oy 006V givar ypappég kmduca. Eqv BéAovpe o1 omovdaoTtég va GKEPTOVTOL Kol vVl
P00V Yo TIG KAGOELS, Kol TIG GYE0ES LETAED aUT®V, TPEMEL TO TEPPAALOV VO TIG AVATOPIOTA
omtikd. To id10 pmopel vo emmbel kat yio To avVTIKEINEVO KOTA TO YpOVO EKTELEOTG: Ol GYECELG
petalld Tov aviikeévoy yivovtal KaAdTtepa katovontég otav eivar opatéc. ‘Eva mepipaiiov
TPEMEL VO, YPTCLUOTTOLEL Y10l TIC AVOATOPACTACELS TOV EVVOLDV QVTOV TOGO TO GYNLLO 0G0 Kol TO
kelpevo. H Swayeipion ¢ ypagikng N ¢ ovomapdoTaon Le Kelevo oG KAGong N evog
AVTIKEWWEVO TPETEL VAL Elval SuVATH EVOAAUKTIK.

Yfuepo, ov kor avortoydnkov opketd EINIT yw tov All, omwg to Bluel), JGRASP, DrJava «.d.
(Georgantaki & Retalis, 2007) ev To0T01G, TOAD Alyo £x0VLV YIVEL YioL TNV HEAETN TNG EKTOLOEVTIKNG
ToVg emidopaong otn owackaAio kot udnon tov AIl. Avtd mov givol yvooTtd Yo TOV TPOyUATIKO
avTikTumo avTOV TV TEPPaALOVTOV gival Wwaitepa meplopicpévo. Onmg avapéper o Guzdial
(Guzdial, 2004) «n uéyiotny ovvelopopd o’ avtov TOV ToéR eV Eivar va. avortoyBobv kor alia EITT
oAra va ueletnoovue owtd wov yovue». O Gross, Powers otnv gpyocia toug (Gross & Powers, 2005),
TapoLG1aLovv HeEAETEC oL £xovv devepynBel yio tnv aglodldynon 5 EINII. Znv epyacio tovg yivetal
QavePO OTL 01 O1APOpPES Epguves de ypnotponotovy v 8o pebodoroyia a&lordynong tov EIT kot
YU auTd TPOTEIVOUY €va TAAIGIO0 TVTTOTOINGNG TV KPLTNPIOY TOL TPEMEL VO YPTCLLOTOLOVVTOL Yo VoL
amotidrol n wodtnTa TV afloroyncewy twv EII

Yy evotra avtn yivetor pa cvykprtiky wapovoioon tov EINI Bluel kot JGRASP, pe Baoet ta
XOPAKTNPoTIKE mov 7pémel va dwwbétovv to EINIl kot to omoio avaAvOnkov mopamdve. H
TOPOVGIOOT YIVETOL UE OVOPOPEC GE dVO GTIYOTLTE, (Zyfue 1 kot Zyua 2) mov TpoépovTal omd To
010 eKTOOELTIKO GoEVAPLO, TNV ePappoyn dome V2, amd to PiPprio twv (Barnes & Kolling, 2006), tnv
01010 YPNOYLOTOLOVV Y10 TN SOAUGKAAIN TNG KANPOVOUIKOTNTOG KOl TOV TOAVLOPPIGLOD.

2.1 BlueJ

To Blue] onuepa Bswpeitar katt mepiocdtepo amd EINI yia v Java, a@od oavagépetor o €va
obvolo amd mopadeiypota kot myég (www.bluej.org), éva Biprio (Barnes & Kolling, 2006) yuo
dwackoio kot pddnon tov AIl pe ™ Java, éva mAOIGI0 TAOAYOYIKOV 0pYOV KoLl Lo 10101TEPT
Tday®yIKn TpocEyylon Yy v ewcaymyn otov AIl (Kolling & Rosenberg, 2001). To ypoagukod
evoldpeco Ponba t dbackaAio kol LaONon TG OVIIKEIEVOSTPEPOLS oyediaomg Kot vwootnpilel v
TPOGEYYIOT «TPATA-OVTIKEILEVAY.

10 Pacwd mapdbopo tov Bluel (BlueJ Version 2.5.3, 8 Oct 2009) gpepaviletal £vo, amlomoinuévo
UML &dypoppo xAdoewv tov ovowktod project (Zynuo 1, Bl) pe 1t Ponbein tov omoiov
KOTAOEKVOETOL €5 apyng OTL pia €poppoyn givar éva ochvoro omd KAACELS, v oto object bench,
KGT® TUAA TOL Bactkod mapaddpov, eppavilovtal, og eKovidia, To aVTIKEILEVA OV dNovpyoHVTaL
a6 kabe KAGoN. AVT 1 OTTIKOTOINGT EMOIOKEL VO, dNUIOVPYNGEL o vogpn (mental) Eupacn g
oxéong avAapecso oty KAGOT Kol 6TO OvTIKEipnevo. Me dueon duoyeiplon ETGV® GTO EIKOVIOW0 NG
k60 K dong (0tmdo rhix i 0eli Klix Tov TOVTIKIOD KO ETIAOYH Ao avadvouevo uevod): epeaviCel Tov
KOSk ¢ avtioToyng kAdong (Zynua 1, B7), petayrottilel ™ kAdon, dnuovpyel aviikeipevo g
KAdong to omoio gppaviletar 610 object bench, 6to kGt TURUA TOL Pactkov wapabopov (Zxnua 1,
B2). Me dueon dwyeipion emdve oTo €KOVIO0 TOL KOOE OVIIKEWWEVOL EMTPEMEL TNV KANOM
OTOLACONTOTE AMO TIG ONUOGIEC LeBOOOVE OV OPIoTNKAY GTY KAGOT] TOV AVTIKEWEVOL, TNV EUPAVIOT
NG KOTAGTOGOTG TOV OVTIKEWHEVOD HEC® TNG EMAOYNG Inspect, (Zyqua 1, B3).

2.2 jGRASP

210 Baockd mopdBvpo tov JGRASP (ékdoom: JGRASP 1.8.7 07, December 10, 2009) gppaviCeton 0
UML didypoppo Tev KAAGEDY TOL avolktoy project (Zynua 2, J1). 1o apiotepd TUNU TOV BAGTKOD
apafopov, avdroyo e TV KopTtéAa TOV glvar oparty], epeaviletal gite 1 doun TOL OVOIKTOV project
(kaptéla Browse), eite mAnpoeopieg Yy TNV OTOCEOAUAT®OON M Tn Pnuotikny eKTéAeon MG
epupuoyng (rkaptéla Debug), eite to. dnuiovpynuéve aviikeipeva (kaptéia Workbench). 1o Tunua
omov epopavifetor to UML Sdypappo o ypiotng €xel Gueon Oloyeipton a@ovd cOPOVIOG Kol
amofBétovtag To apyeio pog kKAaong (amd ) kaptéda Browse) pmopel va v tpocbécel 6° avtd. Metd
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oo kGfe PETOYADTTION OMpovpyovvTaLl ol eEUPTHOEIC TOV KAUCEDY KOl OVOTOPIoTAVTIOL YPAPIKA
(KANpPOVOIKOTNTO, GUGYETION, SLAGVVOEDT)).

Me dpeon dwryeipion emdived 610 gikovidwo g kdBe kKAGoNg (dimld klik 1 Jeli KAk Tov TOVTIKIOD KAl
EMLOYY OTO OVOOVOUEVO HeEVOD): gRQaVIlel TANPoeopiec Yoo T doun ¢ kdbe khdong (media,
KOTAOKELOOTEG, UEBodOL) otV Kaptéha UML info, eppavilel Tov KOJKA TG ovTiotoyng KAdong
Eymua 2, J7), petoylottilel T khdon, dnuovpyel avtikeipevo g KAdong kot to eueavilel oe dvo
HOPQES, HE TN HOpON €Kovidiov ((ukpd opBoydvio) Kot [e Tn HOPEY KEWEVOL, OTNV Kaptéla
Workbench m omoia yivetor avtdépato opath (Zyqua 2, J2 & J3). Me dueon diaygipion endve 6to
€1KOVid10 ToV KEOe aVTIKEWEVOL EMTPETEL: TNV KANGT 0TO0GONTOTE Ao TIg dNUOGIEG HeBddovg Tov
opiotTnKov o1 KAGOT TOL OVTIKEWWEVOL, TNV EUOAVION NG KATACTOONG TOL OVTIKEWEVOL OTNV
kaptéha Workbench ovtdpato 6tav autd dnpovpyeitar kot o€ Eeymploto topabvpo (Viewer) (Zynua
2, J3), 6mov emiong eppavifel ontikomomuévn o, ovvletn dour, OTMG OVTIKEIPEVA TG KAMOTG-
ovAloyng ArrayList (Zynqua J4.1), ™ dvvapikn dwyeipion tov avtikeévev (tapdbopo Viewer). O
ypNnot¢ pumopet: (1) va aArd&el To TOTO TOL OVTIKEWEVOL OE O0mOl00NmoTE GLUPATO TOTO (ETAOY)
Type, Zyquo 2, J8) wxat, (2) va aildéer 10 mhoiclo mpdoPacng Tov aviikeévov (emhoyn
Accessibility, Zyqpa 2, J8). Avtég o1 emAoyEg eMITPEMOVY GTO YPNOTI VO EPEVVNGEL TIS GYECELS
TPOGPacng Kol 0paTOHTNTUS TOV OVIIKEUEVOV TEPAUATILOUEVOS LLE OTOLOONTOTE OVTIKEILEVO TTOV
epoavifetor ot koaptéda Workbench | Debug. Ot melpapaticpol avtoi Bonbodv otnv katovoncn tov
EVVOLDV NG KANPOVOIKOTNTAG KOt TOL ToAvpoppiopov (Cross et al., 2008).

2.3 ZoYKpITIKI] TOPOLGiaGT

Ytov Ilivaxa 1 éxovv cuykevtpmBel o1 Aeitovpyieg exelveg mov VIOGTNPILOVY TO AVTIKEUEVOSTPEPES
mopadelypo Tpoypappaticpov (Object support) kot fonBodv otnyv pddnon tov (learning support). I
Kkd0e Aertovpyia dlvetar Kot o apBuog, péca og mapévleon, tng anaitnong, 6mwg opicOnke and Tov
Kolling kot mapovoidodnke nopomdvo. Xt 3" ko 4" othin tov Ilivaka 1 divovtal ta onueia, o
oyxéom pe to Zynuato 1 kou 2, 6mov eaiveton 1o kéOe mepiPdArov mtwg vwootnpilel TV avticToym
Aertovpyia.

Ilivaxag 1. Zvykpitiki mopovoioon Acitovpyidv tov BlueJ & jGRASP

Agwrovpyieg BlueJ JGRASP
1 Omtwomnoinom kAdong — avikeévoo (2) B1-B2 J1-J2
2 Omtwomoinon katdotaong avrikeévov (3.2) B3 I3
3 Ontkomoinon KoTAoTOoNG  OVTIKEEVOV-GUALOYN B4.1, B4.2, B4.3 J4.1
(my. ArrayList) (3.2)
4  Avamnapdortacn dopng kAdong (3) - (amd npdcbeto- xkaptéha UML info*
Class card) B5
5  Extéleon pepovopévng eviols/ ékepacng (java B6 (Code Pad) J6 (koptéra
interpreter) (3.1) Interactions)
6  Auypoppa dopng kadika (CSD) (3) - J7
7  KAqon g pebodov main pe dpeon dwoyxeipion (2) - (a6 mpdobeto) Nt
8  Avvopkn dwyeipion  aviikeyévov  (Kotd v - J8

EKTEAEOT), CAAOLYT} TOV TUTTOV TOL OVTIKELEVOL, 1)/KOL
Tov tpomonointn ntpdsPacng), (3.2)

* AOYm EMAeyng ydpov dev divetat oTrydTVTTO

21 ovvEKELD OVOADOVTOL 01 CNUAVTIKOTEPES Agttovpyieg, OTmG ot 2, 3 & 5 kaBdG Kot o1 Agttovpyieg
GYETIKA LE TNV EVKOAID ¥pNIONG KoL TN SEMAPT TOV dVO TEPPUALOVI®V:
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OTTIKOTOIN 01 KATAGTUGNG UVTIKEIPNEVOV & AVTIKELPNEVOV-6VAAOYT (7. ArrayList)

BlueJ

Orav dnovpyeitor £va avTikeipevo 1 Katdotaon Tov dev yiveta dpeca opatr. Xpewaleton va kinbei
N Aerrovpyia Inspect pe dpeon diaygipion Tov €1kKoVIdiov TOV AVTIKEEVOD. (MELOVEKTNLO)

Otov petafdAreTor 1 TR €vOG TESIOV OVTIKELUEVOL EVNUEPMVETOL SUVOUIKA KOl OVTIGTOTYOG
petafarietor n Tiun tov nediov oto avtiotoryo mapdbvpo Object Inspector (epdcov to mapdbvpo
Object Inspector givor avoiktod).

IMa v epedvion g KatdoTaons evOg avTIKEWEVOL-cLAAOYY (Y avTikeipevo TG kKAAong ArrayList)
0o ypelaotel o yprotg vo avoitel 3 mapdbupa (PAéme Zynquo 1, onueio B4.1, B4.2, B4.3) ko n
OTTIKOTOINGM TOL OVTIKEUEVOV-GLAAOYY, Ty, AVTIKEIEVO TG KAGonG ArrayList, dev elval avtiotoym
LLE T1] VOEPT] OVOTTAPAGTACT] TOV TIVAK®V 1 TV MoTt®V. (Metovéktnua)

jGRASP

H dnpovpyio evoc aviikeypévov mpokaet kot Tnv avtopatn epedvion g kaptéiag Workbench xon
TNV ELPAVIOT] TOV OVTIKEWEVOD G VTNV Y®pPIc emmAéov evépyeles. (I1sovekTnuan)

Otov petafdAreTor 1 TR €vOg TESIOV OVTIKEWWEVOL EVNUEPMVETOL OLUVOUIKA KOl OVTIOTOTY®OG
petafdrietor e tov mediov oto mapdbupo tov Workbench 1 610 avrtictoyo mapdbvpo Viewer
KoL 1) LETABOAN ONUEIDVETOL LE KOKKIVO Ypdua. (IIicovérxThua)

IMa v epedvion g KatdoTaong evOg avTIKEWEVOL-cLAAOYY (Y avTikeipevo TG kKAAong ArrayList)
0o ypelootel 0 gproTNg va avoilel Eva TapdBvpo, GVPOVTOG TO E1KOVIOO TOV OVTIGTOLYOV TEGIOV TOL
avTikelévou (epedvion tov mapabvpov Viewer, PAéme Zymua 2, J4.1). H omrtikomoinon sivou
avTioTOYT| LLE TN VOEPT AVOTAPAGTACT] TOV TIVAK®VY 1| TV Motdv. (I1lcovéxtiua)

Alnieniopaon/Ilepopatiopdg

BlueJ

Emitpénel t oOvtaén pepovopévng evtoang, péow tov Code Pad, ympig va evnuepdveTot To Ypoeikod
evoldeco, my. 1 onuovpyia avtikewévov pe ovvtoén evioAng oto Code Pad, dev gupoavilel to
onpovpynuévo avtikeipevo oto Object bench (Zynua 1, B6). (Meiovéxtnua)

jGRASP

Emitpémer ) oOvtaln pepovopévng evioAng, koptélo Interactions, Kot evrpepoveTol GUECH Kol
SUVOUIKA TO YPOPIKO EVOLANECO, Y. M OMUIOLPYID AVTIKEWEVOL pe oOVTAEN EVIOANG OTN KAPTEAQ
Interactions epeaviler To dnuovpynuévo avtikeipevo oto Workbench 1 610 avtictoyo mapdbupo
Viewer (Zynua 2, J6). (I1Acovéxtnua)

EvkolAia ypniong - I'pa@iké gvorapeco

BlueJ

Xe drapopetTika mopdbvpa epeavifetor To Pacikd mapabvpo pe To ddypappo KAAGE®Y Kol TO object
bench, 10 apyeio k®ddwka kabe KAdong, M katdotoon Kabe oviikelwévoy (oe évo M TEPLOCOTEPA.
avaAoyo OV OvVOQEPOVTOL GE avVTIKEINEVA GAANG KAGonc), Debugger. Evoeyouevn dvokoiio yio v
TOVTOYPOV EUPAVIOT] OLOPOPETIKMOV OVOTUPUCTACEMY OUPOPETIKMY EVVOLDV, OQOV OTULTEITOL N
dwyeipton amd 1o xpNoTn TG dleLVBETONG TV dapopeTik®dV Tapadvpav. (Meiovértyua)

H xotackevn tov UML Sioypdppotoc KAGCE®V Kol TV GYE0EMV UETAED OVTOV (KAPOVOLIKOTN T,
dwovvdeon, N e&aptnon) yivetor pe aueorn Swiyeipion (tomobétmon to&mv peTa&y EKovidimv
KAAGE®V) KOl QUEST] TOPAYOYH/EVILEP®OT TOV KMOKA. (IIAcovérThua)

H gppdavion tng dopng piag kAdaong (kataokevaotés, media, péBodot) dev cvpmeprlapfaverol oto
Baowd mokéto tov Bluel, aAld ce mpocheto eppaviCovrag tig mAnpopopieg kabe Khdong oe
dtopopetikd mapabvpo. (MelovékTnua)

jGRASP

Y10 1610 Topabvpo eivar duvatdv vo epeavifovtarl 3 SPOPETIKEG OYEIS EVVOLDV. TTY, TO OUYPOLLLLOL
KAdoemv, To Workbench kot to apygio kddika, Ady® Tng XpNomNg KOPTEADY TOV AVOTTOGGOVTNL 6TO. 3
SLpopeTIKd TUNpaTe ToL Pactkol Tapadvpov. AtevkoAvvel oty uadnon tov evvolmdv tov AIl agpod
EMUTPETEL TNV EVKOAN KOl TOVTOYPOVN ELPAVION TNG £VVOLOG GE LOPPT EIKOVOS KOl GE LOPPT KEUEVOL
Ko dev amontel tnv dievBétnon napabopwv. (I1lcovéxtnua)

Yroompilel dpeca v eueavion g doung pog kAdong (Kataokevootés, media, pébodol) ot
kaptého UML info. (I1Acovéxtnuo)



H xotackevn tov UML dtaypdppotoc kKAGcE®V Kol TV oYE0emV UETAED OVTOV (KANPOVOoKOTNTa,
dtaovvdeon, 1 e&dptnon) yivetan pe dpeon dloyeipton Kot GuTOUOTO ad TO GVOTNUA GALY Y®PIg TNV
dpeon evnuépwon Tov KmdKa. (Merovéxtyua)

Epopavier pe 3 dropopetikong tpomovg ) popen tov UML dwaypaupartog. Epeavilet pe dtopopetikd
xpopato tig kKAaoelg tov ypnot and T JDK khdcelg. H omtikomoinon tov UML Swaypdppoatog
elval TOPOUETPOTOMNUEVT, DOTE Vo gUEAVIfEl og OomAOTOMUEV HOPPY| TIG OYECES HETaED TV
KAMAoewV (T LOVO KANPOVOLUKOTNTO) Y0, OpYUPLOVE YPNOTEG 1| O EUTAOLTICUEVY] LOPON Yo
TPOYOPNUEVOVG XpNoTeS. (I1AsovérTnua)

3. A&woroyMosig

3.1 A&wroyiesis Tov Blued

Ot Haaster xou Hagan (Haaster & Hagan, 2004) mpaypoatomoincav épevva aloAdynong Tng
amotelecpatikotnTog Tov Bluel oty vrootipién towv otovdactdv otnv pdbnon tov All cg pottnTécg
tov [Mavemomuiov Monash mov eiyov cvumAnpmost 2 egdunva dwdackaiiog tov AIl pe Java.
Svppeteiyov 115 @orntéc Kot o 0ed0UEVE GLYKEVTPOONKAY amtd TIC ATUVINGELS TOV POUTNTOV GE
gpotnuotoroyia. Ta Pacwkd kprripla wov tébniav yo v agloddynon tov Bluel ftav: Evypnotia:
av eivol S1oB€01H0 KAl EDKOAO GTNV €YKATAGTACT], av givol otabepd Kot TPoPAEYIUN 1| CLUTEPLPOPE
Tov, av emttpénel v eatopikevon, av Voo Pilel TOGO TOVG APYEPIOVE OGO KOl TOVG E101KOVE
xpnotes  Ymootnpién tov [Mopodelypotog TPoypapuaticuod: ov YPNCIUOTOLEL L0l TUTOTOMUEVT|
€Kd00T NG YAMCGOG TPOYPAUUATIGHOD, OV YPNCULOTOLEL TOVG TUTOTOINUEVOVG GUUBOAMGHOVS Kot
opoloyia, av CUVOEEL EMTVYMG TO KMOIKO KAl TNV OTTIKOTOINGT TOV. Ao TOVG 6ToLdUSTEG {NnTNonKe
va agloloynoovv Tig ddpopeg ontikonomoelg tov Bluel. To 91% Ppnke ypfoyto 10 tovicud tv
AéEemv o1 ovvtaén Tov TPOYPAUNOTOS Kol Thve amd 1o 60% Pprke yproyo kabéva amd To
VILOAOUTO, YOPOKTNPLOTIKAL.

Ot (Ragonis & Ben-Ari, 2005) wpayuatomoincav £pguva yio v SOTIGTOGOVY AV VoL EPIKTO vV
ooyl o AIl og pabntég Avkeiov. H épevva dievepyndnke oe 18 pabntég to 2000-1 ko o 29
poabntéc to 2001-2 ko ypnowonomdnke to Bluel. To oavrikeipevo tng perétng tovg Mrov va
gpevvnlel 1 Sdwkacio g pAONoNg Kol TNg KOTOVONOoNG TOL HoONcloKod VAIKOV, Tapd va
a&loloynOel 1o cuykekpipévo pdbnua i to eninedo g amddoong tov padntmv. Ot Ragonis & Ben-
Ari avagépovv oyetikd yio to Bluel: «Eva kipio yopoxtnpiotixo yvapioua tov Blued eivar n ototikn
OTTIKOTOINGY TWV KAGGEMV KOI TV QVIIKELUEVDV, KOL 1] GUECH OAANAETIOpaon ue To. EkOVIOlo, OUTA,
o1evKOADVOVTAS THY Katavonon twv facikdv evvoiwy tov All. EmimAéov, ouwe, o1 6movdocTés mpemel
Vo, KOTOVONGOUY Kol TH POl EKTEAEOHS EVOS Tpoypauuatos, 1 orolo. otov All eivor opxetd ovovBern.
Aidaorovrog ALl ypnoworoiwvrag 1o Blued, evioriooue oofapés nabnoiaxés ovokolies oyetikd ue
OVVOIKY EVOS TPOYPOUuUoTos, T omoies 1o Bluel emidsivwoey» Alvovpe amoomicopoto omd To
TPOPAALOTO TTOL KOoTEYpayov Yo KaOe tomo dvokoAiog. Avokolio 1-Katdotoorn ovikeyévov
Avckolebovtal vo ovTIANEOohY 0Tt 1 KAfon pog pebddov emdpd otn KATAGTACT) TOV OVIIKEIUEVOL.
Av Ko vrdpyel n SVVaTOTHTO VO YpHaluomoInlel n emAoyn «inspecty mpLv Kol UETG OO THY KAHNOH HI0G
ueboodov n dvvorotnta avty dev LoROnoe TOVS GTOVOATTES VA, KOTAVOHGOVY THY EVVOLA. THS OALOYIS TS
KOTOOTOONS EVOS OVTIKEIUEVOD 1] OTOLO. UETOPAALETOL KOTO, T OLGPKELQ THG EKTEAEONS H10G WEBOIOD.»
Avokoria 2 & 3-Kinon pebddov & IMoapduetpor «Kata v kAnon uiog uedodov ue mapouétpovg, o
BlueJ cupaviler évo. mhaiolo aro omoio o ypnoTne UTOPEL Vo dWOoEL TYWES oTIS TopausTpovs. H emiloyn
oty onuiovpyel mpofinuata orovg omovdaotés. Emiong dvokoleboviol vo KOTOVONGOUY amd TOoL
TPOEPYOVTAL Ol TIUEG TOV TUPAUETPOV. EdV 01 omovdactes PIEMOVY oLYVA GEVAPIG OTO. OTOLO. Ol
TOPOUETPOL TOIPVOLY TIC TLUES amo T0 TEPIfailov, Leyvodv 1 ko dev avaloufavovial to Gevapio e
extédeons pag axolovbiog Kinoewv uedodwv ue g wapoustpovg 1ove.» AvokoMao 4-Emotpepdpeveg
TéG Agv KOTOVOOUV OV €MOTPEPOVTOL Ot TG pebddwv. H wdnon wias non-void uebodov uéow
OVAOVOUEVOD UEVOD TEPOKAAEL TV EUPAVION EVOS TAOLGIOD OOV EUPAVILETOL N ETOTPEPOUEVH TIUN. AvTh
N OVVOTOTNTO. TPOKAAETE OVYYLON 0TV KATOVONGN THG PONS OE0OUEVWYV KOTG TNV EKTEAEON MIOGC
axolovbiog eviodwv. O1 oLOVINOTES KOTAVONOGAY KOTO TPOTO TOWIKO OTL «N WeB000¢ EMOTPEPEL Ui
TN Y OLAG OEV KOTOVONGAY TH YPHOH HIOG ETOTPEPOUEVHS TIUHG a0 uio. non-void uéfodo. EmimAéov, n
EUPAVION THG ETLOTPEPOUEVNS TIUNG OTO TAQLOIO EPUNVEDONKE WG UIO. EVIOAN OVAAOYN HE QOTHV THG
gupovions tyuns.» AvokolMa 6-Katackevaotéc: «Otav kaleital 0 kKOTaOKEVAOTHS Y10, VO, ONuiovpynOel




EVa. OVTIKEIUEVO TOD OTOIOV 01 TOPGUETPOL Elval avTikeiueva, 10 Blue) emitpémer ty diadoyikn avabeon
VILOPYOVIWV QVTIKEIUEVWY OTO, TEDLQ, KAIKAPOVTAS 10 €1kOVIOlo Tov aviikeiuévov. Kata ovvémeia, ot
OTOVOAOTES ELOAV «TH UIOHY» GO THV TOPOTAVW EVIOA OTOV YPHOWOTOINOAY TO TEPLPAALOV yLa va.
ONULOVPYHOODY EVO. OVTIKEIUEVO, KOI OVYYXEODV TH «YELPWVOKTIKHY ONUIOVPYIO. OVTIKELUEVOD (UE TH
Sonbeio tov Bluel) ue ) «mpoyuotikny onuiovpyio. avIikelUEVo.»

Ov (Xinogalos, Satratzemi, & Dagdilelis, 2006; Xinogalos, Satratzemi, & Dagdilelis, 2008)
TpaypoTomoincay d1dpopec Epsuvec oyetikd pe tn didackaiio Tov AIl ko T ypron Tov Bluel. H 1"
épevva olevepyntnke og 45 devtepoeteic portnTég Tov TUNUaTog Aloiknong Teyvoloyiag, (e 6KoTo Vo
exTiunOei n enidpaong g ddaxTikng Tpoceyylong twv Kolling & Barnes, 6nwg mapovoialetal oto
BiBiio toug (Barnes & Kolling, 2006), oe cuvovaouod pe 1t ypnon tov Bluel, ot d1dackario Tov
ATl Meta&d tov dVGKOAM®MY TOL KOTEYPAPNGOV MNTAV KOl 0VTéG Tov 0mododnkov oto Bluel.
[Mopoatipnoav 6Tt 01 GTOVONCTEG AVTIUETOTIGOV OVOKOAMEG otV e&aymyn TANPOPOPIOV amd TOV
KOO0 €VOG TPOYPAUIOTOS — evd avtifeta e&nyayav €0koAo TIG TANPOPOPIEg Amd TO SLOYPALLLOTOL
ov Onovpyndnkav oto Bluel. Axdun, mopatnpndnkoyv Topavonoelg GYETIK e Tr onpovpyia
OVTIKEWEVOD, OPOV GE GYETIKN EPMTNCT], Ol GTOLANCTEG OMAVTOVCHY Y0 TO TAOG dNUovpyeitol Eva
avtikeipevo oto Bluel, dnAadn mepiéypapav Tig gvépyeleg AV GTO EIKOVIOO Kol OYL TN GYETIKN
EVIOM]. AnAadn, Tapatnpndnke 1 idto cvumepipopd K’ avt) Tov avaeépovy ot (Ragonis & Ben-Ari,
2005), (Avokoiia 6). Eniong mapatnpninke 6Tt 01 6movduoTéG TIC TEPIGGOTEPES POPEC EYPAUPAUY TNV
EVIOAN ONUIOVPYIOG TOL AVTIKEWEVOD Y®PIG Tponyovuevn oniwon tov. [pdyuo wov anodddnke cto
yeyovog Ott pécm g Oemapng tov Bluel, emtpémeron 1 KOTOOKELY OVTIKEWEVOL HE Gpeon
dlayeiplon Tov €1KOVISIOL Kot 1 avTioTON ONAMGT TOV OVTIKEWLEVOD ONUIOVPYEITOL OTOUOTA KoL
«OLOTNAO» and To 1610 T0 cVuaTnua. Ot TEPIGGHTEPOL OO TOVG GTOVOACTEG AVTILETAOTIGAV OVGKOAECS
otov opopd peBddmV Tov eméotpepav avtikeipevo tng kAdong ArrayList kabmg kot pe ™ KAnon
Tovg amd tnv main(): (i) n evioln return élewne (ii) 1 péBodog KAONKe amd T main ¢ pnébodog void.
Avrifeta, otov ot avtiotoueg uébodor kKANONKay and to Bluel ot cmovdactéc mepiéypapay opbd i
ouvéParve. [pdypa mov deiyvel kot mdAL, 6ti, OTAV TO GVGTNUA AVOAAUPAVEL «CLOTNAG» EVEPYEIEG GE
TPOTN @dorn Ponba oty KOTOVONoT TV EVVOIDOV €VEXEL OLMG Kol KIVOUVO TOPOVONCEMY OV M
dpacTnPlOTNTO TNG GUECNC Olayeiplong dev ouvodevTel He avtioTtoryn dpactnpotnte, cvvtaéng
kadka. O Kolling oty meptypapn TV anoitiGEOV Yo OTTIKOTOINGT avapépel «H diayeipion e
YPAPIKNG 1§ THG OVATOPGOTOONS UE KEIUEVO UIOG KAGONG 1] EVOS QVTIKELUEVOD TPEMEL VA, EIVAL OVVOTH
evalloxtikdy. XTIC emOueveg €pgvuvec mov oeényayov ot Xinogalos et al. éhafav vadym Ta
TPOPANLATO TOV TAPOVGLAGTNKAY OO T LOVOUEPT] YP1ON SPOP®V YOUPOKTNPLOTIKGV ToL Bluel kot
mg oepag pobnuiatmv, 6mwg meptypdestar oto PiPfAio, Kol emavacy£dacov To Uadnuo Kot Tig
OpuoTNPLOTNTEG LE EUQOVT T amoTeAéopaTa PeAtioong Kal peimong Tov TpoPAnudtov to omoio
glyav amodobel oto Bluel.

Ou Georgantaki & Retalis (Georgantaki & Retalis, 2007) mpayuatomoincav to 2006 épguva cto
TAOIG10 JAOIKTVAKOD UETOMTUYLOKOD LOBNLOTog, oty otoio cvupeteiyav 18 omovdaotés. Avaueoa
oto 0épata mov dlepevvnOnkoyv ot TAoTIK peAét NTav N a&loldynon gvypnortiag tov Bluel. Ot
OTOLOAOTEG, OTMG OVELEVOV KOl Ol EPELVNTEG, DE®PNOUV (OC CTUOVTIKOTEPO YOPUKTNPIOTIKA ALTA
TOL OVOPEPOVTOL GTNV OTTIKOTOINGT T®V KAGGEDV KOl TOV OVTIKEWWEVOVY, TNV OTAGTNTO KOl TNV
OAANAETIOPOGT TTOV TPOCPEPEL.

3.2 A&wohoynoeis Tov jGRASP

H opéda avantuéng tov jJGRASP dievepyel mpoypoplaTicUEVO TEPALATO TPOKELEVOD VO EKTIUNOEL
™V enidpaon TV daPdpwv Yopaktnplotik®v tov jJGRASP oty kotavéonon evvowwv tov All. H
wpatn afloloynon mpayupoatoromdnke to 2000 (Hendrix et al., 2000) mpokewévou va greyybei m
exmadevtikny o&io tov dwypapudtov dopdv eléyyov (CSD) otn katavonon mpoypaupotog. H
nepapotiky aflohdoynon €ywve pe 39 eountéc ot omoiot ywpiotnkov o€ 2 OpAdEC, Kol
napakolovbodoov padnua Tpoympnuévev evvoldv tov All. H opdda mov ypnouomoince to CSD
kot 1 opdda eréyyov (CG-Control Group) mov gpydotnke yopig o CSD. H avdivon g amddoong
TV 2 opddwv £deiEe OtL N enidpaon twv CSD frav Betikr. [dwaitepa 10 45% TtV anaviicewv g
onadog CSD Mtav cwotég, eved povo to 26% tov anaviioewv e opdadas CG Mrav cwotés. H
devtepn a&lohdynon mpaypotonomdnke to 2006 (Jain et al., 2006) kot mepieAdupave 2 mepdpota



wpokeWEvo va ereyydei n exmadevtikn afio Tv object viewers. Anuiovpyndnkav 2 opddec amd 26
omovdaotég 1 kabepio. Ot omovdaotég g opddog 1 (G1) frav egowkeimpévol pe tov debugger tov
JGRASP a1 o1 omovdactég g opddag 2 (G2) ntav egoweimpévol pe tov debugger kot tovg object
viewers tov JGRASP. Zuykekpéva eEléyytnroy ot Tapakdtm vrobécelc: « Y1 Or omovdootes sival oe
Oson va kwoikomoiioovy axpifiéotepa (ue Aryotepa 1abn) ypnoyomoidviag tovg object viewers tov
JGRASP». H avdlvon tov anoteAecpdtov £6eiée O0TL 0 PéEGog povog o v opada G2 ftov 109
AEMTE eV 0 P€cog ypovog v TV opdda G1 Nrav 112 Aentd. Emiong n péon axpifeio e G2 frav
6.34, evod 1 péom akpifeto e opddag G1 frav 4.48. Fevikmg damiot@dnke 6Tl yio 10 95% OAwv Tov
TEPIMTAOCENMY, Ol object viewers Pondncav Tovg cmovduotéc vo avEncovy v okpifelo Kot va
LELOCOLV TO YPOVO Y10, TPOYPALUATO TOV VAOTOLOUV dOUEG dedopéEVOV. « Y2 O1 omovdootés sival o€
Oéan vo, evtomioovy kai vo, 010pOWGoVY To «UN-COVTOKTIKGY A00N axpiféotepa, ypHoLomoLmVvIas Tovg
object viewers tov JGRASP». H avdivon tov amotelecudtov €0eiée O0TL 0 PEGOG XPOVOC Yo TNV
ondado G2 Ntav 88.23 Aemtd evd o pécog ypovog v tnv opdda G1 frav 87.6 Aemtd. Emiong n G2
evtomioe kol d10pbwaoe meplocdtepa AaON. EmmAéov 1 opdda avtn elonyaye Aryotepa AdOn. ['evikdg
dumotddnke 6Tl Yo T0 95% Ol®V TV TEPITTOCE®Y, 01 object viewers fondncav Tovg GIToLSUCTES
va avé&noovv v akpifeta, aAld o ypdVoG TOL YPELAGTNKAY YL VO AVOTTOEOVY TO TPOYPEULOTO TOVG
NTav eAdPpd pLeyaAdTEPOG,.

4. Zopnepdaopato

2y gpyacia outh €yve pa cuykpttikn mapovoiaon dvo EINI, tov BlueJ kot JGRASP kabbg kot
Tov oSloAoyncemy mov £yovv mpaypatoromndel amd Oidpopec oupdoeg epevvntav. Kai ta dvo
nepPaiiovta akohovBovv Tig amoltnoelg Tov dotimmae o Kolling yio ta yapaktnpiotikd mov tpémet
va &xel éva EII yo ) dwdaokaiio kot paddnon tov ALl To Bluel] cuveyilel va datnpel v apyixy
tov omAotnta. To JGRASP ypnowonoiei oe pueyaddtepo Pabud ameikovicel vvolmy LE YpapiKod
TPOTO, OTMG GYNUOTIKY Kol YPOUATIKY OVOTOPACTACT] AVTIKEWEVOVY, Tedinv kol uedddwv pe otdyo
NV VITOoOTNPEN TNG KANPOVOUIKOTNTOG KOl TOL TOALUOPQIoUoV. Emiong emtpémel ) Suvopikn
OLOXEIPIOT TOV AVTIKEIWEVOV KOTE TNV EKTEAECT TNG EPAPUOYNG divovtag T duvaTdtnTa Yio what if
oevlpla. Xpnoonotel Ty onTKonoinon Oyt LOVo Yio Vo VTOGTNPIEEL TNV KOTAVON O T®V EVVOLDYV
KAdoT, avTikeipevo aAld Kot yio vo, Bondncet oty katovonon g doung tov kadtko pe to CSD. To
BluelJ guvoei ) dnpiovpyio avtkeipévoo kot tn kKAnon pebddov pe dueon dlayeipion TV ypapikov
OVOTTOPACTACEDY TOVG, KAl OV KOl ETITPEMEL TN GVVTAEN LELOVOUEVIC EVIOANG, ALTH O GLVOOEVETOL
UE SUVOUIKT EVNUEP®GT TOL YPUPIKOV gvaldpesov, Avtifeta, to JGRASP, mpoceépel kol Tic dvo
duvatotnTeg, dNAadY| ot 101eg eVEPYELEG YIVOVTOL e AUEST OLOYEIPION TNG YPUPIKNG OVATUPAGTUCTG
m¢ évvolag oAAG Kot pe ovvtaln kelévou (evtodng). Toa yopoaktnploTikd avtd emITPETOLY Lol
LGOPPOTNUEVT] KoL «OTKO» ¥pNoT TOGO TNG EKTELECT|G EVIOAMY UE GUECT SLOYEIPIOT TOV YPUPIKDV
OVOTOPOCTACEDY TMOV EVVOLMY KAAGCT) KOl AVTIKEINEVO, OGO KOl TNG EKTEAEONC EVIOA®V LE TN ovvTaén
keévov. Emiong, empémovv oto JGRASP va pmopei va ypnopomombei 61 povo o€ éva €10ayOYIKO
puéOnua yo tov AIT oAAd Kot 6€ o TPoYOPNUEVE, OTMG OOUES OEOOLEVMV LIE java.

Ocov apopd Tig épgvveg Tov Eyovv die&oybel yio v a&lodldynon tovg, eaivetal OTi, oV Kol T0 VO
TEPIPAAAOVTA YPTCLLOTOLOVVTOL OO EVOL LEYEAO aptBO WOPLUAT®Y, EVTOVTOLS Ol OVOPOPEG CYETIKG
pe v afloAdynon G eKmodeVTIKNG Tovg o&log elval TEPLOPICUEVEG, KOl HEPIKEC ALyOTEPO
oLOTNHOTIKEG, emPBefatdvovtag Ta 6oa dutimmaay ot Guzdial kot Gross. Av Kot VEAPYOVY EPEVVEC
7oV emionuoivovy TpoPfAnuate amd tn ypnon tov Bluel map’ d6ia avtd 0 ckomdG TOLG dEV NTOV VA
EPEVVNICOVY TNV eKTodEVTIKY ToV aia, Onwe 1 épevva Twv (Ragonis & Ben-Ari, 2005) dievepynonke
UE oKOTO Vo dlepevvicovy av pmopei vo odaydel o AIl oe veapovg pabntéc. Emiong kot ot épevveg
tov (Xinogalos, Satratzemi, & Dagdilelis, 2006; Xinogalos, Satratzemi, & Dagdilelis, 2008)
a&lohoyolv Katd Pdaon t Swaktiky mpocéyyion tov (Barnes & Kolling, 2006) kot éupeco kot to
BlueJ. Zto mhaiclo €101V gpeLVdV KOTOYPAONKAY KOl SVCKOMEG 1 TAPUVOTOELS T®V GTOLOACTMYV
mov ogeidovtav oto mePPdAlov. Av kol ol €pguvec avtég Ogv dlevepynodnkov pe otOYXO Vo
alohoynoovv 10 Blue] o1 katd ovvémelwn dev pmopovv va afloroynfovv ®g €ykvpec Kot
OVTUTPOGMOTEVTIKEG, TP’ OAQ ALTE GUVEICEPEPOAV GTNV EPEVVNTIKY] KOl EKTOIOEVTIKY KOWWOTNTO GTO
OTL emoNUAVONKAY TPOPANLOTO TOV OQEIAOVTOL TEPIGGOTEPO GTNV VIEPUETPT XPNOTN TOV JETAPDV
Tov TEPIPAAAOVTOC Ol omoieg ¢ éva Pabud Ponbodv Tovg 6TOVIAGTEG VO KOTAVOTGOVV TIG EVVOLES
KAGOT], OVTIKEIUEVO, OTOV EPYOVIOL GE TPAOTN EMOPN W OVTEG, dAAL 01N cuvéxeln Bo mpémer va



eElo0ppomEiTOL 1] XPNON TOV YPUPIKDOV YUPOKTNPIOTIKAOV TOL TEPPAALOVTOC LE TN cOVTAEY EVIOADV.
Towg 6> avtd 10 onueio N SVVATOTNTA Yo GOVTOEN Kol EKTEAECT] UEUOVOUEVOV EVIOA®V (KapTéia
Interactions) pe TAVTOYPOV OLVOALIKT OTTIKOTOINGT| TOV EVEPYELDV va kdvel To0 JGRASP mo oyvpo.

Ocov agopd Tig épevveg a&loroynong tov JGRASP eivar mo otoyxevdpeveg, ypnoitoromnkay 2
opadec YpNoTOV Yo TNV a&loAdYNoN NG EMIOPUCTG GUYKEKPIUEVOV YOPUKTNPLOTIKMOY TOV KOl KOTE
OULVETELWD T OMOTEAES AT aivovTol eykupotepa. BéPaia Ba mpémel va emionpovlei 6Tt 10 eminedo
YVOOEDV TOV YPNOTOV NTOV TPOY®PNHEVO, KOl EVOEXOUEVA Ol 0pYdpLlol GTTOVOAGTEG VA ETICTLAVOLY
TPOPANUUTO GYETIKA UE TNV EVKOAIN YPNONG TOV, KAODC TO YPOUPIKO TOV EVOIAUESO OEV (POIVETOL TO
010 Avtd Ko amAd pe avtd Tov Bluel.

Evdiapépov £xetl 1 dlevépyela Epevvag Yo TV amoTIUNoN TG EMIOPACG TOV YOPAKTNPLOTIKOV TOV
BluelJ ka1 avrtiotoyya tov jJGRASP otnv udbnon tov All, oty mopay@ykdtra, 6TV IKevomoinomn 1
KOl GTNV OTOYONTELGT), VO OUAd®V APYAPLDY YPNOTOV HE OVTIOTOLYO XOPAKTNPIOTIKA (1010 eminedo
YVOGEDV), TOV 1010 J10ACKOVTA, Kot TNV id1e SIO0KTIKN TPOCEYYIon. XTa Auecd oyxedio pog givor M
Olevépyeln LoG TETOLAG EPELVAG VIOBETOVTAG TN SOUKTIKN TPOGEYYIoT JOUCKAANG TOV TPOTEIVOUY
ot (Barnes & Kolling, 2006), 1 omoia givor gpoppooiun ypnoiponoidvrag gite to Bluel eite to
JGRASP xafdc kot o dvo S100éTtouy avTioTorye YOpaKTNPIOTIKA Kol VTOoTNPILovV TNV TPOGEYYIoN
«TPOTA AVTIKEILEVAY KOl akoAlovBdvTag tn pebodoroyia a&loAdynong mov mPoTeiveTal amd TOLG
(Gross & Powers, 2005).

Biioypagia

Barnes, D. & Kolling, M. (2006). Objects First with Java: A practical introduction using BlueJ, 3rd edition,
Prentice Hall /Pearson Education, Harlow, England.

Cross II J., Hendrix T., Umphress D. & Barowski L. (2008). Exploring accessibility and visibility relationships
in java. In ITiCSE 2008, pp. 103-108.

Cross 11 J., Hendrix T. & Barowski L., (2002). Using the Debugger as an Integral Part of Teaching CS1. In 32nd
ASEE/IEEE Frontiers in Education Conference 2002, pp. FIG-1-F1G6.

Georgantaki, S. & Retalis, S. (2007). Using Educational Tools for Teaching Object Oriented Design and
Programming. Journal of Information Technology Impact, 7(2), 111-130.

Gross, P. & Powers, K., (2005). Evaluating assessments of novice programming environments. In First
international workshop on Computing education research, Seattle, WA, USA, 2005, pp. 99-108.

Guzdial, M., (2004). Programming environments for novices. In Computer Science Education Research. S.
Fincher and M. Petre (Eds.). Swets and Zeitlinger. Chapter 3.

Hendrix, T., Cross II, J., Maghsoodloo, S. & McKinney M. (2000). Do visualizations improve program
comprehensibility? experiments with control structure diagrams for Java. /n SIGCSE 2000, pp. 382-386.
Jain, J., Cross II, J., Hendrix, T., Umphress, D. & Barowski L. (2006). Experimental evaluation of animated-

verifying object viewers for Java. In SOFTVIS 2006, pp. 27-36.

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

Koélling, M. (1999). The Problem of Teaching Object-Oriented Programming, Part 2: Environments. Journal of
Object-Oriented Programming, 11(9), 6-12.

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

Mclver, L. (2002). Evaluating Languages and Environments for Novice Programmers. In Fourteenth Annual
Workshop of the Psychology of Programming Interest Group (PPIG 2002), Middlesex 2002, UK, pp. 100-
110.

Ragonis, N. & Ben-Ari, M. (2005). A long-Term Investigation of the Comprehension of OOP Concepts by
Novices, Computer Science Education, 15(3), 203-221.

Van Haaster, K. & Hagan, D. (2004). Teaching and Learning with BlueJ: an Evaluation of a Pedagogical Tool.
In Information Science + Information Technology Education Joint Conference, Rockhampton, QLD,
Australia, June, 2004, pp. 455-470.

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

Xinogalos, S., Satratzemi, M. & Dagdilelis, V. (2008). An analysis of students’ difficulties with ArrayList
object collections and proposals for supporting the learning process. In 8th IEEE International Conference
on Advanced Learning Technologies (IEEE ICALT 2008), Niigata, Japan, 18-20 July 2007, pp. 180-182.


http://fie.engrng.pitt.edu/fie2002/papers/1574.pdf

