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Hepidnyn
YKomOG NG Tapovcas epyociag efvar m perétn g emidpoong OVO  EVOANAKTIKMV
AVOTOPUOTAGEDV GAYOPIOU®Y, TOV SLOYPULUATOY PONG KoL TOV WYEVOOKDIIKO, GE ELGOYWOYIKEG
pobnolokés Spactnplommreg mpoypoupaticpod. o 10 okomd avtd, oyedldotnke io
dpactnpiomra ko d60nke mpog emilvon, og dVo ouddeg mov amotehodoay To delypo TG
perémc. H mpdn opdda ypnoylomoince 10 AoYISHKd «Anpovpyog Awypoppdtov Pofoy,
eV 1 0e0TeEPN TO Aoywopikd «Atgpunvevtig g [Adocagy, mov ompiletar ot ypnon
«YeLOOKMOKOY. ATO TNV avOAVGN TOV 0ed0UEVOV TNG LEAETNG TTepimT®ONG dlopaivetal 0Tt
dgv VIAPYEL OTATIOTIKG OTLOVTIKY] S10pOPA GTNV EMIG00N TOV APYAPIOV TPOYPUUUATICTMV,
G€ CLVAPTNON LLE O) TO EPYAAELD TTOL YPNOLULOTOINGOV Yo TNV EXIAVGN TNG dpacTNPOTNTOG, B)
v katedBvuvon mov axoAovOncav ot cuppeTéyovieg oto Avkelo (Aswpnrikn, Texvoroywn 1
Betikn Kot ) T0 eOAO.
AéEarc- khewb: AlyopiBuog, Awaypopua Pong, VPevdoxwoikog, Anuiovpyos Aioypopudrwv
Porg, Awepunvevtig e I'wooag.

Abstract
The goal of the study presented in this paper was to compare the effect of different
representations while teaching basic algorithmic concepts to novice programmers. Towards
this goal, a learning activity was designed and mediated with two conceptually different
learning environments, each one used by a different group. The first group used the software
“Visual Flowchart”, which enables students to construct and examine an algorithm using
visual representation based on actual flowchart objects. The second group used the software
“Language Interpreter”, which enables the students to express algorithms using pseudocode.
The analysis of the results among the two groups showed no statistically significant difference
in the students’ performance with respect to the tool they used to solve the activity, the high
school stream followed and their gender. The aforementioned learning environments are also
discussed in detail.
Keywords: algorithms, flowcharts, pseudocode, Visual Flowchart, Language Interpreter.

1. Ocwpntino niaiolo

Me T0v 0p0 «aAYOPIOUOCH, EVVOODLE io dlodoy amd 001 Yieg KOl EVEPYELES, Yio TNV
enihvon evog cuykekpiuévou mpofinpatog. o v avantoén oiyopiBpmv propovv
va ypnoiponombovy, HeTa&d GAA®Y, dVO TPOTOL AVATAPACTUONG: TO SIGYPGULUO. POTIC
KOl O WeDOOKWAIKOS, €V VAOTOLEITOL G€ KAmol YA®Goo mpoypappotiopod. Ta
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Sypdippato pong sivar €vag Tpdmog mEPLYpaPNS oAyopiBpov mov ypnoiuomotel
YPaQud cOUPBOAN Yio TV avamopdoTact TG PoNg Kot TV Prpdtov pog dadtkaciog
aAyopiBuov. O yevdokmIKaG, cLYVE XPTNCILOTOLEITAL KATA TN JAPKELD GYESOGUOD
evog alyopiBpov kot potdlel Pe o TUTIKY YADGGO TPOYPULUATIGHOD TEPIAAUPAVEL,
OUMC, HEYAAVTEPT EAEVBEPIN MG TTPOG TOVG CLVTAKTIKOVG KAVOVEC.

Avdpopeg épevvec oto mapeAdov (Scanlan, 1987; Scanlan, 1987b; Cunnif & Taylor,
1987; Crews & Ziegler,1998; Carlisle et al., 2004), cvykpivouv ™ Ypnon tov
SLLPOPETIKAOV ~ OLTOV — EPYOAEIOV KOl  OVOTOPACTACEDV — Omd  OpYAPLOvE
TPOYPOLLATIOTES, KAl TO OMOTEAEGLLATA, TIG TEPIGCOTEPES POPEC, Elvar evBApPLVTIKG
Kol VEEp TG xpnong tov dwypapudtov pong. Or Crews & Ziegler (1998),
mpaypatonoinoay épevva oe 58 pantéc, ota miaiowa Tov paduatog «Eicaywyn
otov Ilpoypappatioporn. Or padntéc eiyav d1daydel Pacikég évvoleg kan apyés. To
melpapa otnpiydnke o tpeig adyopBpovg KAakovuevng duokoAiog. tovg podnTég
HOpAoTnKaY o€ YopTi o1 aAyOpOLoL KOl TV TPV Katnyopldv og popen QBasic kot
Sypbippatog ponc. Addnkav apywkéc Tiég ko {ntnonke va eKTEAEGOLV TOLG
aAyopiBuovg kot vo vmoloyicovv To amotédecpo kdbe extédeong. o ta
amoteléopata g épevvag ANeOnke vTOY”N 0) 0 ATOITOOUEVOS XPOVOS, B) o Pabuodg
meENOiBNoNG TV PortnT®V Yo To 0pBd ToV amoTEAECUATOC Kal Y) M opBOTNTA TOV
amoteAéoparog. Ot padntéc xepiomray amodoTKOTEPN T, SIOYPALLATE POTG, KAODS
YPEWGTNKOAV AYOTEPO XPOVO, ELYOV TTIO DYNAT AVTOTENOIONGOT KOl TOGOOTH EMLTUYDV
Moewv. 'Etot, ot Crews kot Ziegler (1998), xoatéin&av 010 GUUTEPACUO TWS TO
dypdippato pong omoteAohV OTOOOTIKOTEPY] OVOTAPACTACT] Yo TN OdacKoAio
EI0AYOYIKOV EVVOLDV TPOYPOUUOTIGLOV.

Avtifeto, ota mhoicw wohodtepng €psvvag ot Schneiderman et al. (1977),
die&nyayav 3 mepdpota ota omoia eE€Talav TN YPNOILOTNTO TOV SIOYPAUUATOV PONG
v TV Katovonon tov Ipoypoppoticpov. Amd ta amoTeAEGLOTH TOV TPOEKLYAV, Ol
EPEVVNTEC GUUTEPOAVOY OTL TOL SLOYPAULATO POTG OEV LETOPEPOVY OVTE TEPIGGOTEPEC,
aAAG 00TE AyOTEPEG TANPOPOPIES, amO OTL 01 YAMooeg Tpoypappatiopot. O Scanlan
(1987), diepevvnoe TIG TPOTIUNAGELS TOV LOONTOV aVAIEGH GTA S1OYPAMILOTO PONG KoL
ot xpnomn yevdokmowka. Zvppeteiyoav 39 pabntéc dweopmv nikidv. Olot ot
podntég eiyov dwdaybel ta ide pabnuote mov apopovsav ctov Ilpoypappaticud.
Tovg popdotroyv epoTUOTOAdYIr 6 efdopdoeg HETE TNV  TPAYLOTOMOINOT|
ou(NTNoEemV Yo ToL SO YPAUUATO PONG Kot ToV yevdokmotko. H epevvntikn vwdHeon
ompixnke oe éva veupoyvmoTikd Hoviéro, pe BAcn TO omolo, TO aploTEPO TUNHO
TOVL €YKEPAAOV, emeEepydletal MANPOPOPieS GEIPLOKA, AEKTIKG Kot Aoyukd, OnAodn
enefepyaletor AEKTIKEC OAYOPIOLUKEG TEXVIKES, OTTMWC O YEVOOKMOIKAS. XVVETMG, O
YEVOOKMOIKOG OlEYEIPEL TO OPIOTEPO HEPOG TOVL HLOAOD poG. oTdso Kol To
SloypapaTo. pong TEPLEYOVY TANPOPOPIEC TOV UTOPOVV VA SIEYEIPOVY TO APLOTEPO
TUApa. Xto de&l TUNO TOV YKEQAAOV, eneEepyalovTol TANPOPOPIES TOVTOYPOVO KO
Tunuotikd. Ta «Awypaupatoy dleyeipovv Kot ouTd TO TUNUE TOL EYKEPAAOD, EVD OL
«"Awooeg», oyl 'Etotl, 0AOKANPOG 0 £YKEPAAOG dlEYEIPETOL OO TO JLAYPAUUATO EVHD
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uévo to aplotepd TUNUo deyeipetar amd TG yAwooes. Katd ocvvéneln, o Scanlan
KatéAnée 610 ol pobnTég mpoTiwovy T dlaypaupata pons. Ta amotehéopata g
épevvog emPePainoay v vrobeon. H pwovn mepintmon omv omoio damiotdonKe
TPOTIUNOT OTNV AVOTOPACTACN TNG WELOOYAMGSOS NTav OTtav {nrovuevo NTov M
KOTOOKEVT EVOC OAOKANPOUEVOD TPOYPAUUOTOC.

Alheg épevveg (Fowler et al., 2000; Thomas et al., 2002) vrootnpilovv 611 mepimov
75%- 83% tov padntov eivar «omtkod» podntég kon n padnotokn dadikacio sivor
MO OMOTELECUATIKY OTOV O1 10E€C, Ol EVVOLEC, Ta OedOUEVH Kol OAEC Ol TANPOPOpPiES
amswkoviCovror pe ypagikd tpémo. O Scanlan (1989), de&nyaye £pgvva mov
mpaypatonoince og 193 podntég oe 16 ta&eig H gpevvnrikny vrdbeon Ntov mog ot
naBNTES TPOTIHOHV T SLAYPAULOTO POTG EVOVTL TOV YEVIOKMAIIKA Kot EMPEPodOnke
pe mocootd 75.1% éwg 89.1%.

2NV TOpovGH EPEVVO GTOYOG Elval 1 HEAETN TNG LOONGLOKNG EMidOoNG dVO OPAd®V
QOUINTOV, og pio Kown dpactnpotnta avantvéng aiyopibuov. H depedvnon avtn
oe&Nydn oe cvvaptnon pe (o) To epyoreio OV YPNOLUOTOINCAY Y10 TV EMIALGN TNG
dpactnprotnrog (n pio oudda ypnouonoince &va gpyoreio avamtuéng aiyopiBuwmv
pe t xpnon olaypdupotog pong («Anpiovpyog Alaypappdtov Pong») kot n AN
oudoa ypnoipomoince éva  gpyoieio  ovamtuEng aAyopibuov pe T ypnon
yevdokmowka  («Atgpunvevtig ¢ T'Adoocag»)), (B) v «atedbBvoven mov
axoAovOnoav ot cuupeTéyovieg 6to AVKEL Kat (Y) TO GVAO TOVG.

H doun g epyaciog eivar  €€ng: Apyikd mapovsidaletatl to pebodoroyikd mraiclo
m¢ épevvag (Oetypa, xpovog kol TOmog delaymyng e €peuvag, TeXVIKa epyoieial,
TEPLYPOPN TNG OPACTNPLOTNTAG KOl EKTOOEVTIKMOV gpyaieinv kol dadkacia). Xn
GUVEYELD, OVOADOVTOL TO OTOTEAECUATO TNG £PELVOAG KOL EMYEIPEiTal 1 epunveia
avtdv. Télog, Tapovctdlovtal TPOTACELS Yio LEAAOVTIKT EPELVOL.

2. MeOoooioyiko niaioro

2.1 Agiyua.

H napovoa perétn éhafe ydpa oto téA0g axadnuaikov eEapnvov oto Epyactiplo
Ymoloyiotwv tov TEEAIIH oto [Mavemotiuo Iotpmv. To delypa amotéiecav 38
eorntég ndkiog 21- 24 etov (7 ayopla, 31 xopitown). Ot 24, ftav @ortntég Kot
oountpleg tov TEEAIIH Ilatpdv, eved ot vmdrowmor 14, @ourntés- tpieg GAA@V
TUNUATOV. AgV ETITPETOTOV VO GUUUETEXEL OTNV EPELVO POLTNTNG GE TUNIO GYETIKO
pe v Emotiun YrnoAloyiotdv. Metd v emhoyn TV atoumv, £Yve 1 onpovpyio
300 opadmv pe Toyaio tpomo 20 kat 18 atopwy avrictolya.

2.2 MéBodog

"Eywve mapovsioon tov epyoareiov kabdg Kot Tov BOCIKOV EVVOLOY TPOYPAUUATICHOD
o€ kG0e néAOg TV opadmv. Xto téhog kdbe mapovoinong d0OnKaY avtiypapo 6Tovg
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GUUUETEYOVTEG UE TIC TOPOVGLAGEIS OV glyav mponyndei, KabdC Kol T OYETIKA
padnowokd  mepipdidovia  «Anuovpydg  Awaypappdtov  Pongy  (AAP), ko
«Aepunvevtig ¢ Mdoccagy (Atl), ta omoia givar Swbéciua ot dievbuvon
www.ecedu.upatras.gr/algorithmics. To deiypo, otn ocvvéyelwn, ywpiotnke o€ VO
opdoes. Ipwv and v €vapén tov gpyactnpiov HOpAoTnKay To QUAAAOIO HE TN
dpactnprotnta, Ponbntucd @LAAGSOIL Yoo kdOe epyolelo Kol EPOTNUOTOAOYIO
VTOKEEVIKNG OEOAGYNONG KOl KATUYPOONS OMNUOYPOQIK®V ototyeiov. H mpdt
oudoa ypnopomoinoce omokAelotikd 10 AAP kot 1 devtepn tov Atl yio v emilvon
™m¢ Opaotnpudtntag. Me 10 TEAOG NG OpPaCTNPLOTNTOG, Ol GCUUUETEXOVTEG
GUUTANPOVAY TO EPOTILOTOAOYIO.

2.3 H emioyi tig opooctypiotytag

H dpactmpiotnta apopovce GTOV DTOAOYIGUO TOL KOGTOLG OVE GTOMO, WI0G
QOLTNTIKNG €KOPOUNG o€ EAANVIKO VNoil. O VIOAOYIGHOG TOV KOGTOUG TPOEKLTITE AT
T0 oyedlopd Kot TNV vAomoinon KatdAAniov {nroduevov oiyopibuov. H
dpaoctnpotta gumepteiye S5 vmo-gpOTAHOTE KALOKOUpEVNS dvokoiiag (Koung,
2005). Xto TpdTO EPOTHO, {NTOVUEVO NTAV TO KOGTOG TG EKOPOUNG OVEL GTOUO, TO
omoio HEVOTAY OvaAoya e Tov apBpd tov atdopmv (1-3) mov dNrlomvay ouadtkn
GUULETOYY]. XTO 0eVTEPO EPATNHA, {NTOVUEVO NTAV O EUTAOVTIGUOC TOV aAyopiBpov
UE OYETIKN Ooun emAOYNg ®oTe v eupavifetor to epdTUe. «Akvpog opBudg
eoUNTOVY Kabe Popd mov divetar aplBuodg atopmy dapopetikds Tov 1, 2 1§ 3. 1o
Tpito epATNUQ, TPOoTIBEVTOL O VTOAOYIGHOL dVO UETOPANTOV: o) TNG UETAPANTAS S,
7ov gival to 1ocd mov Ba apapebel amd TO peYaAVTEPO TANP®TEO TOGH KOl 160VTOL
pe t otobepn Swwpopd 15€ eni tov apBud tv aTOUOV TOV FNADGVOLV GUUUETOYN
pali kot B) g HetafAnTNG j, TOL £ival TO OTOTEAEGHLO TG APAIPEST|G.

210 T£T0PTO EPAOTNHO, YiveTor 1| El00ywYN AAANG piog petafAntge, g a (mov apopd
o™ SVvVaTOTNTA ETAOYNG OEPOTAAVOL MG UETOPOPIKO HECO), O EAEYYOG TNG Kol O
VTOAOYIGUOG TNG VENG TIUNAG TOV j (avAAOYO LLE TO OTOTEAEGO TOV EAEYYOV). AV TO a
glvan ico pe 1, dnaadn ypnoworomBel acpomhdvo ¢ peTapoptkd pHéco, TOTE 10 j
(ONAad”| To TANPWTEO TOGO) aw&avetor Katd 70€ avd dtopo. 1o televtaio epdTU,
mpootifeviar o1 PETAPANTEG ¢ KOl €, OV OQPOPOVV GE EMAOYN TPOOLPETIKNG
dpaoctnprotntog dackédaonc. Iivetar Eeyyog g HetafAnTig ¢, Kat av gival ion pe
1, dnhadn| €xel emeyBel n dpaoctnpidtTa draokEdaoNS, N LETAPANTN € maipvel TN
avaAoyo pe TovV aplpd T®V aTOU®V TOv £(0VV dNAMGEL GUUUETOYN GTNV EKOPOUT,
pali, oAAdC to e 1eobtal pe 0. X1o T€hog Tov aAyopiBuov, N TN TG HETAPANTAC |
aAAGCel Katd €.

2.4 Ta epyaleia 60ALOYHG OEOOUEVOY
Ta teyvikd epyoieio mov ypnoipomomOnkay yio tn de€aywyn g HeEAETNG NTOV TO

eENG: o) PopNTOC VTOAOYIOTAG, HE TOV Omoio €yvav ol TOPOVLCIAcEL TV OVO
gpyoreiov mov OBa ypnoyomolovvtay TN UEAETN] KoOdG KOl Ol OVOADGELS TV
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dedopévarv, B) 20 nAektpovikoi VTOAOYIGTEG TOV gpyaotnpiov ¢ ITAnpopopikng Tov
TEEAIIH IMotp®v, 6Toug 0moiovg ot poitnTéc- TPLeS EmiAvoay T 0pacTnpLOTNTA TOV
Tovg 000NKe Kol omoBnKevav TO apyel TOVG, Y) TO AOYISHIKO «ANUovpyog
Awypoppdtov Pofig» kot T€Aog, 8) to Aoyiopkd «Atepunveutig e ['Adocagy.

2.5 Awadwcacia

2TOVG GUUUETEXOVTEG TOPOVCLAGTNKE 1] dpacTnploTNnTa Kot d60nke ¥podvog 2 wpadv
v Vv emidvon . O mapatnpntig TG dtadikaciag dev diékonte ovte vofonbovoe
TOLG GVUPETEYOVTES. o TV emilvon g dpacTNPOTHTAS A TO ATOWO TNG TPADTNG
opadag, ypnowomombnke to Aoyiopkd «Anpovpyds Awaypoppdtov Pongy. Ot
aAyopifpol, oto mEPPAALOV aVTO, AVOTTOGGOVTOL GE HOPON JYPAUUATOS PONG
EMTPEMOVTOS TNV KOTOOKEVLY TOLG HE OMTIKO TPOMO HE OTLA OAANAEMIOpaoNg
amevbeiog yewpropov (direct manipulation). To mpdypappo akoAovBel TIg KAAGGIKES
oLUPACES XPNOTOKEVIPIKOD OYESIACHOD OGS Topabupikng ePapproyns (Ypopun
epyareimv, Kooumd extéreons, KAT). O pobntig pmopel va emdéEel evioléc (mov
TOPOVCIALOVTOL MG OVTIKEILEVH GTO APLOTEPO TAAICLO TNG EMPAVELNG EPYOCIOG) KO
va T1g ovvdécel peta&d tove. ‘Evo otiypdtumo tng emgdvelng epyaciog Tov
mePIPArAAOVTOG Katd TNV eKTEAEOT €vOG OAyopiBuov @aivetar oto Zynuoa 1
(aprotepd). XT0 aploTEPE TNG EMPAVELNG EPYACIAG VIAPYEL 1 UTAPA EPYOAEI®DV, TOV
TEPIEYEL TOL AVTIKEILEVO TTOV YPTCUYLOTOLOVVTOL KOTA TOV GYENCUO eVOC alyopifpov.

< Awawupe - AEppnvsuTis Tng Dhaooag ElE®

—
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Zyqua 1: Zuyuiotomo e emipavelog epyaciog Tov Anuiovpyod Aaypouudarwyv Pong kot
100 A1EPUNVEVTI] THE YADOTOS

O «Anuovpydc Awypoppdtov Pongy diver mn duvatdmnto amobrkevons evog
alyopiBuov g cuvaptnon mov propel va KANBel amd dAlo adydpBpo Kabdg Kot omd
Tov  €avtd Tov (avadpopkotnta). [lopéyetar 1 SLUVOTOTNTO  KOTOUGKELNG
«YEVLOOEKTEAEGILOL» Opyelov Kol ePYOrEl®V EMOKOMNONG NG EKTEAEONG €VOG
alyopiBuov kabdg ko 1 dvvatdtTa petafoAng g Kabvotépnong kébe Prinatog g
ektéleong. Téhog, o ypNoTNG Umopel vo, EMOKOTNCEL OvVA TAGOH OTLYUN, Kotd T
duapkeln eKTéAecNS TOL oAyopiBpov, TG TIHEG TV XPTCUOTOIOVUEVOV UETAPANTOV
KaOMS Kot PoG TPOGOUOIMUEVNG GTOIPOG VUG,
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To Moyiopkd «Atepunvevtig g I'Aoooag» (I'ewpydmovroc kot cuvepydreg, 2005),
xpnoomomdnke yioo v entAvon g opacTnPlOTNTAS, amd To. UEAN TNG OeVTEPNS
opadac. [pokertat, yio éva mepifdAiov avamtoéng Kot extédeong aAyopifuwy pe
xpnon «yevdok®ddwkay. H yAdooa mov ypnoiponoleitor mopovoidlel mapdpola
OOUIKA KOl GUVTOKTIKA YOPOKTNPIOTIKA UE O100EOOUEVEC YADCOEG TPOYPOUUUOTIGILOD
omwg n PASCAL ot 1 C. Eivol oto eAAnvikd kot givar mAnpog coppaty pe Tig
0omyieg Tov Avorvtikov [poypdppotos.

Onoc kot 0 «Anovpyoc Ataypopuudtov Pong», o oxedlacpioc g Sempavelog
xpnong tov «Algpunvevty g [Adccagy axolovbel 11 TumKEG oSvuPdoelg
oYE0100100 TAPUBVPIKOV EPUPUOYDV, UE TN YPNON UEVOL €pYOAEi®V KOl UTAPOG
KATAGTAONG, EVO TOPAAANAL 1) SIUUOPPOGCT) TOV YDPOV £PYACING OUOLAlEL OTLLOVTIKA
pe To TEPPAALOVIO CLYYPAPNC KOJKA JadEOOUEVOV YAMGCHDV TPOYPOLLUATIGHLOV.
To mepiparrov tov Atl' omotekeiton omd pio ypopun pevod (1), upio ypopun
gpyorelov (2) wor omd 3 yodpovg vy aviamrtuén kddwka (3), mapovcioon
OTOTEAEGUATOV EKTEAEONG €VOC TPoypdupatog (4) Kot KOPTEAN EMIOKOTNONG
eKQpaoemV Kal petafAntov (5), 6nwg eaivetal oty Ewova 1 (5e&id).

O «Atepunvevtig g ['Adocac», mapéyet T dvvatdtnta Yo kAnon piog Sodikaciog
pe v evioAn «Kdieoe», aAld kot pio cvvdptnon pe ™ ypnon «Exepacnoy.
EmimAéov, mapéyetor n duvatdtnta eKTEAESTG Kot ETOKOTTNONG TOV alyopifuov Prpa
TPog P Tov aiyopiBpov kol 1 TOPOKOAOHONON TOV TIUOV TOV HETAPANTOV.
Meta&d GAA®Y, TO TPOYPOUUO TOPEYEL OVOAVLTIKE HNVOUATO A0BMV KOl GYETIKEC
eneEnynoels. Téhog, divetar n duvatdtnto e€aymyng Tov tpoypoppdtov o¢ HTML.

2 perém ypnoomoldnke emmAéov, £va EPMTNUATOAIYIO, TO OTOI0 HOPACTNKE
o€ 6Aho 10 deiypa. To epoTnUATOAOYIO amoTELEITAL GO dVO UEPT): TO TPOTO APOPA
6T0 GVOLO TOV QPOLTNTN- TPLOG, GTNV KOATOYN VIOAOYICTH KOl 6TV KOTEVOUVOT 7OV
glye akolovOnoel ot B’ kot I Avkelov, evd to de0TEPO PEPOC TEPIEYEL EPOTNOELS
pog a&ordynon oe kKMpoaxa Likert 1-5. Ot gpwtmoelg apopodoav otnv eumneipio
XPNONG KO GTNV EKTALOEVTIKT KATUAANAOTNTA TV TEPPAALOVTOV pLABNoNC.

3. Avaivon Ty 0E0ousvy

Amd v avaivon tev epotnuatoroyiov tpoékvye Ott 0 90% ™G TPDOTNG ORAdOG
glval k4 Toyol VTOAOYIoTH 070 GTitL, Evavtt 78% g devTEPTG OUADUG. ZYETIKA [E TNV
ratevBuvon mov giyav akorovBnoet otn B’ ko [ Avkelov, Oswpntikn katevfuvon
elye axoiovBnoel 10 50% g mpdTNg opddag kot to 41,2% g devTEpnC, BetTiky
katevbuvon to 15% war 11,8% ko Teyvoroywkn katevbuveorn 1o 35% o 47,1%,
avTioTOoLYOL.

Ytov Ilivaka 1 @aivetar o péocog O6pog TV OVO OPASWV GE OAEG TIG LTOAOITEC
EPOTNCEIC TOV EPMOTNUOTOAOYIOL, OM®G TPOKLATEL OMO TIS ONOVINOCELS TOV
ooppetexdvtov. Ot GUUUETEXOVTEG Elyav OYETIKA YOUNAY EUTEPiO.  OTOV
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nmpoypappatiopd (2.1-1.8) aAld afohdynoov ) pobnoakny Toug Tpododo apKeTH
vyniotepa (2.7-2.6). IMapdAinia ta egpyoreion AAP kot AtlT agodoynOnkav g
KatdAnio ekmoidevtikd (3.6-3.4) kou evypnota (3.9-3.3). Téhog, n dpacTnproTNTA
amoTiunOnke ¢ 1Owitepo  eVOOPEPOVGO  OAAG  TOLTOYPOVO, KOTAVONTH Kot
Srayelpiotpn. Xe KovEva EpOTNIO OEV VINPYE CTATICTIKA ONLOVTIKY dtopopd PeETaSD
TV 30O OUASDV.

Iivaxag 1: Méoog opog fabuoloyiog twv 0vo ouddwv yia kabe epwTnon Tov
EPOTHUOTOLOYIOD

Epatnon Opéoa 1 Opéoa 2
Euneipia otov [poypoppoticud 2.1 1.8
Euneipio ota Awoypdupoto Pong 1.9 1.6
Eumepia otov « Pevdokddikor 1.8 1.8
Exnoidevticyg katoAiniotnta AAP (Atl) 3.6 34
Evypnotio AAP (A1l) 3.9 3.3
Av16- a&loAdYNON OTOTEAEGLATIKOTITOG OTN 2.7 2.6
dpaoctnpiotTTa
H dpactnpromta rav evolapépovasa; 3.9 4.1
H dpactmpiotnto fTov Kotovont Kot Sty elpicun; 3.7 3.4

Amo v avdivon Tov amotelecpdTov mpoékvuye 0Tt 34 otovg 38 (17 amd xdBe
opada) giyav kamolo Pabud epmiokng Le 10 TPAOTO epOTNUW, 32 pe To devTEPO (16-
16), 27 pe 1o tpito (13-14), 16 pe to t€ropto (8-8) Kot 9 pe to televtaio (3-6). Onwg
avapevotay, Kabdg ol cuupetéyovteg eiyov emni to TAEICTOV E1GAYMYIKES YVDOGELS
TPOYPOUUATIOUOD KOl HOVO, 0G0 0 Pabuog dvokoriog av&avetor ota S1000)IKA
EPMTALATA, 1) ATOSOCT) TOV POITNTMOV PEIDVETOL.

4. Amoteiéopata

Baoukog 6téyoc g HEAETNG TEPIMTOONE OV TapoLGSLAleToL NTav 1 diepedvion yia
TO OV VTTAPYEL OTUTICTIKG CNUOVTIKT O10POPA GTNV ENIO0CT TOV QOLTNTOV- TPLDV, GE
ouvaptnon pe: o) 1o gpyoieio mov ypnowomoincav (AAP wor Atl) B) v
katevbuven mov eiyov axkolovbncel otig 600 Televtaieg ThEelg Tov Avkeiov,
(Oeowpnrikn, Octikn 1 Teyvoroyikn), Kot Y) To GOAO TOVG, OTMG TPOAVAPEPONKE.

Ol amovINGCELS TMV GUUUETEXOVTOV 0Sl0A0YRONKOY Yo KGO éva amd Ta EpOTHUOTO
g dpaotnpotros o€ po Kiipoko 1-10. Ot Babporoyieg kébe opdadag avd epmTno
ovvoyilovtan oto Zynua 2. Me e&aipeon, To 30 epMTNLA, SOMIGTOVETAL Lo EAAPPA,
OAAG LN GTOTIOTIKG CMUOVTIKT vITepoyn TS 21g opdoag (p=0.093>0.05).

O péoog 0pog Pabporoyiag g mpmtng opddag (yprion AAP) etvon 24.3 (ota 50) ko
g devtepng opadag (ypnon Atl) eivan 28.5 (ota 50), evd GuVoAKE TwV 600 OpAd®Y
glvan 26.4 (pe dprota to 50). AnAadn, n opdda, TOV ¥PNCUYOTOINGE TO «ATNLOVPYO
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Awypappdtov Pongy ovykévipmos katd 4.2 povdadeg, pikpotepn Padporoyia amd
TNV opada Tov ¥pnoLonoince 1o «Atepunvevt g I'Adcococy.

10 85 94 89
8
6
4
2 0,9 L
0 = Lk
1 2 3 4 5

2yfua 2: Babuoloyio ouddwv ova epaythuo e dpactnpiotnTas

210 TPOTO epMOTNUA, 1| TPMTN opdoa elye Pabuoroyio 8.5 ota 10 kol n devTepn
opada 9.4. ta vTOAOITO EPMTAUATA, 1| TPMTN opado Tapovoiale exidoon: 7.9, 4.25,
2.75 xon 0.9, avtictoyya yuo k4Oe epdTNUA, EVD 1 de0TEPN opdda giye péso O6po: 8.9,
5.8, 2.7 xau 1.7. Onwg o¢aivetal, kabdg o Pabpoc dvokoriag ov&dveral ota
EPOTANOTO, 1 ATAS00T TOV POITNTAOV HeldveTal. To yeyovdg avtd deiyvel Twg o€
apYOPLOVS  TPOYPOUUOTIOTEG, TPOKEWEVOL VO KOTOOTOOV  Oloyelpiolueg ot
EL0AYWOYIKEG EVVOLEC, €IVOL TPOTILOTEPA TO OMAC EPMTAUATO, UE AlyeEG UETAUPANTEGS,
TPALELS KoL SOUES.

Amd Vv avdivon mpodkvuye OTL TO. YOPlOL GLYKEVIPOOOV Katd 5.5 HOVAdEG
vynAdTepT Pabuoloyia oe oyéon pe ta kopitowa (29.8-24.3). [apd 1o 611 1 Srapopd
ot Pobporoyio dev eivor avemaicOntn, O0ev TPOKOATEL GTATICTIKO ONUAVIIKN
dleopd otV  €midocn TOV  QOUTNTOV-TPIOV GE GLUVAPTNOT HE TO (VA0
(p=0.515>0.005) mBavd AOYy® Kot TNG ONUOVIIKNAG OVICOUEPEWG TOVL OgiylaTog.
Eniong, paivetat va punv vrapyet onpavtiky dapopd yio Toug yproteg tov AAP (23,3
ayépla-24.4 kopitola) aAhd onpovtikny ot ypnon tov Atl (36,3-26,2).

Tn ueyadvtepn Pobuoroyic cvykévipwoov To dtopo mov eiyav okolovOroet
Teyvoroywkn katevBuvon (28,5). H cuykekpyiévn kotevbovon mepthapfavel padnuo
[poypappaticpod («Avantoén Egoppoyonv oe Tlpoypappatiotikd Iepifdiiovy).
Qo1660, 1 droeopd Tovg ot Pabupoloyia paivetar va eivor oyeTkd pKpn, LoALg 3.2
vynAotepn and tovg podntég g Oswpnrikng (Pabuoroyio 25.3) o 4.2
(BaBporoyio 24.3) and tovg padntég e OeTikng KoTevBuvong, Ywpic vo cuvayetat
GTOTIOTIKA oNpavTiKy dtapopd (p=0.76>0.05).
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5. Jounepaocuara

Ymv  mapodoo  gpyacic  mopovoldotnkay 000  EKTOOEVTIKG  VTOAOYIGTIKA
mepairovta, o Anpovpydg Alaypoppdtov Porg kot o Atepunvevtig e I'hoccag
OV  OTOXEVOVY otV vmofondnon g SUCKOMOG EIGOYDYIKOV  EVVOIDV
TPOYPOUUATIOUOV. AKOAOVO®MS TapoLGIALETOL ot LEAETN TTepimTmoNg pe 38 QolTNTEG
OV eMpepiodnkay o 2 OpAdeg, Yyl VO EMADGOVY M0 KOTAAANAOQ GYESIOGLEVN
dpaoctnpomta. Av kol kédbe opdda ypnowwonoince Swapopetikd epyalieio, oev
SMOTOONKE  OTATIOTIKA ONUOVTIKY dlpopd oTnNV  €mMid00N TOV  QPOLTNTAOV.
EminpocBétmg ovte n kotevBuvon mov elyav emiléEel oto ADKELD, 00TE TO QUAO
Qoivetal vo €mMOPE LE OTATIOTIKO ONUOVIIKO TPOTO, OV KOl OlOTIGTMOVOVTOL
SL0(QOPOTONGELC.

Ta ocvunepdopato TG TOPOLGOS LEAETNG Epyovial o€ ovtifeon pe avtioToryeg
£€peuveg mov €yovv yivel 6to TapeABov (Scanlan, 1987; Crews & Ziegler,1998) kat ta
amoteAécpatd Tovug deiyvouy emidpact TNG XPTOLOTOIOVUEVIC OVOTOPAOTACNG G
pobnotlokr Sdikacio Kot OeTikdTePN amodoyn TV SL0YPAUUAT®V PONG OO TOLG
pavldavovtec. Avtiotolyo Kol 1 DTOKEWEVIKT a&l0AOYNoN T®V QOUTNT®V, KATEdEEe
wopopea Betikr] amodoyn] TV 00 EVOAAAKTIKOV OVOTOPUCTACE®V KOOMG Kot
OeTIKEG AMOWELG Y10 TNV EKTOIOEVTIKY KOTOAANAOTITO, KOL TNV EVYPNOTIO TOVG. AV Kot
0V WPOKLMTEL LOVOOHUOVTN epunveion TV omoteleocudtov, Oo mpémel va
avadelyBobv ot dlapopés otn dtudikacio o ox€orn Le AALEG EpEVVEG OV KATEOEIEOV
dpopeTikd ovumepaocpato. Ot CUUUETEXOVIEC OTNV £PELVO. OV TEPLYPAPNKE
YEWPIoTKAY VITOAOYIOTIKG TEPIPAALOVTA Kot OEV OMOTOTMOOOV TIS ADCELS TOVG OF
yopti. Evoeydueva n dtopopd avt) va katéotnoe e€icov dayelpioies Kot Tig 600
aVTEG avamapaotioels. Emiong, dgv ypnoytoroinke pia YA®GG0 TpoypoiUaTicHoD
O¢ ‘AEKTIKY” OVOTOPACTOCT OAAL WELOOKMOIKOS, YEYOVOG TTOL 10MG EMESPUCE GTNV
enidoon TV dV0 OUAdWV.

Meta&d GAAOV, ©¢ HEANOVTIKEG €PELVNTIKEG OpAcEel; TPOPAETOVTOL LaKPOYPOVES
UEAETEG TNG XPNOTG TOV dVO TEPIPOALOVI®OV LAONGONG OE GYETIKO aKOONUOTKO PO o
gloayoyne otg TIIE, digpedvnon tng datnpnopdmrag tov Pacikdv deElotnTmv
TPOYPAUUATIGHOVD o€ PaBoc ypdvov ovaAOyo KOl HE TN YPNOULOTOLOVLEVN
AVOTAPAoTOOT KOl EMMAEOV UEAETEC TEPIMTOONG EOTINOUEVES GE OGAAES POCIKEG
SOUEG TPOYPOUUATICUOD.

Evyapioricg

Ot ovyypogeig ™¢ eonynong evyopliotovy tov Aikn I'ewpydmovio kot to Yuri
Margolin yia ) 01648eom TV £pyareinv TOV AVERTLEAY Y10 TO GKOTO TG £PEVVOG.



170 4° Haveiiapvio Zovédpro Aidaxtikij Ty Iigpopopixic

Bipilroypagio

Bayman, P. & Mayer, R. E. (1988). Using conceptual models to teach BASIC
computer programming, Journal of Educational Psychology, 80, 291-298.

Carlisle, M. C., Wilson, T. A., Humphries, J. W. & Hadfield, S. M. (2004). RAPTOR:
Introducing programming to non-majors with flowcharts, Journal of Computing
Sciences in Colleges, 19(4), 52-60.

Crews, T. & Ziegler, U. (1998). The flowchart interpreter for introductory
programming courses, Proceedings of FIE '98, 307-312.

Cunniff, N. & Taylor, R. P. (1987), Graphical vs. textual representation: An empirical
study of novices’ program comprehension, in Olson, G. M., Sheppard, S. B.,
Soloway, E. (ed.), Empirical Studies of Programmers.: Second Workshop, 114—131.

Fowler, L., Allen, M., Armarego, J. & Mackenzie, J. (2000). Learning styles and case
tools in software engineering, Proceedings of the 9th Annual Teaching Learning
Forum, http://ccea.curtin.edu.au/tlf/t1f2000/fowler.html.

Scanlan, D. A. (1987). Data-structures students may prefer to learn algorithms using
graphical methods, Proceedings of the eighteenth SIGCSE technical symposium on
Computer science education, St Louis, 302-307.

Scanlan, D. A. (1987b). A niche for structured flowcharts. /5th ACM Annual
Conference on Computer Science, St. Louis, Missouri, 408.

Scanlan, D. A. (1989), Structured flowcharts outperform pseudocode: An
experimental comparison, /EEE Software, 6(5), 28-36.

Schneiderman, B., Mayer, R., McKay, D. & Heller, P. (1977). Experimental
investigations of the utility of detailed flowcharts in programming.
Communications of the ACM, 20(6), 373-381.

Thomas, L., Ratcliffe, M., Woodburry, J. & Jarman, E. (2002). Learning styles and
performance in the introductory programming sequence. Proceedings of the 33rd
SIGCSE Technical Symposium on Computer Science Education Cincinnati,
Kentucky, 33-42.

Koéung, B. (2005). Ewoaywyn o Aidoxuxy e I[Anpopopikns, Abnva: Exddoelg
KAewdpiBpoc.

l'ewpydmovrog, A., Toéhog, N., I[Tokitmg, P. & Koung B. (2005). Oloxinpopévo
TPOYPOUUOATIOTIKO TEPPAALOV dBaKTIKNG VITooTPIENG pabnudtmv [IAnpopopikng
INvpvaciov-Avkeiov, oo T¢uoyiavvng A. (ex.), 3o Hlavelinvio ovvédpio Aidaxtirng
¢ [Anpogopixng, Ioavemotuio Ilehomovvricov, KdpivBog, Oktmppiog 2005.



