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Hepiinyn
H epyacia mpoteiver v ‘lepapyikry A&oAdynon Ipoypoppoticpod’  (Hierarchical
Assessment of Programming, HAP), puo pébodo yio v mototiky agloddynon tng emiloong
mpoypappoToTikdv tpofinudtov. H ‘Iepoapyury A&oddynon Ilpoypappaticpotd’ Pacileto
oTo VIapYovTe BePNTIKA HoVTEAX Yo TV OVATTUEN TNG OKEYNG OTOV TPOYPUUUOTIGUO,
viobetel opiopéveg apyéc g YVooTikng ta&vopiog padnociokov anotedeopdtov SOLO kot
AapBavet vdym ) SAKPLoN TG YVAOONS € ONAMTIKY, SOUIKY], SLOSIKAGTIKY| KOl GTPATIYIKY.
AxolovfdvTag avaAvTiK) Kot cLVOETIKY JdIKacio Yo TN GUVTOKTIKY KOl €VVOLOAOYIKY|
YV®OGN GTOV TPOYPOUUATIOUO, CUYKEKPLULEVOTOLEL Kol SLOTLTIMVEL TA KPLTHPLoL 0ELOAGYNONG
MG YVAOONG TPOYPOUUATIONOD, OOUOPPAOVOVTAG Kol mTOPOVCIAlovVTag TEVTIE 1EPAPYIKA
eninedo, mov opilovrar pe d&oveg apevog TV ovamtuén alyoptBuikng okéyng yio Ty exilvon
TPOPALOTOG, Kot apETEPOD TIG SEELOTNTEG 0TI YADGGO TPOYPOUUATIGLOD.
AéEarg khewwa: Iepapyixn Acioddynon Ipoypouuatiopod, wolvouioo SOLO, ocvviextiky),
EVVOLOLOYIKH], TTPOTNYIKY YVOOH

Abstract
This work proposes the ‘Hierarchical Assessment of Programming’ (HAP), a method for the
qualitative assessment of solving programming problems. The ‘Hierarchical Assessment of
Programming’ is based on existing theoretical models for knowledge development in
programming, adopts certain principles of the SOLO learning outcomes taxonomy, and takes
into account the declarative, structural, procedural and strategic types of knowledge.
Following analytic and synthetic process for the syntactic and conceptual knowledge in
programming, our model instantiates and expresses assessment criteria for the programming
knowledge, by configuring five hierarchical levels, which are determined both by the
development of algorithmic thinking and programming skills.
Keywords: Hierarchical Assessment of Programming, SOLO taxonomy, syntactic,
conceptual, strategic knowledge

1. Ewcaywyn

H a&oAdynon ¢ pobnolokng owdikaciog kot eikoTepa TV  HoONoloK®v
AmOTELEGUATOV 0moTEAEL KOPLO (NTOOUEVO GTNV EKTOOEVTIKN dladIKOcia, Yio KAOE
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YVOOTIKO avTikeipevo kot Baduida. To Bépa amoktd LeyaAo EpELVITIKO KOl TPAKTIKO
EVOLPEPOV GTN JOUKTIKY TNG TANPOPOPIKNG KOl CLYKEKPIUEV GTN dOACKAAlN TOV
TPOYPOUUATICUOD, OG VEOV TESIOV, TOV OTOLTEL TOVTOYPOVO TVEVUATIKES KOl TEYVIKEG
de&10NTEG LYNAOV EMTESOV Kot SraPopeTkov THmoL. Ot KatevhuvTNPLeg YPOUPES KoL
N upebodoroyio ¢ afloAdynong ogeiler  va  axolovBel T ekdoTtote
YOYOTOOOYWYIKEC TPOCEYYIGELG, TN OYETIKN EKMOIOEVTIKY EPELVO, TO TAMIGIO
TPOYPAUUATOS CTOLVOMV KOl TO OVUALTIKO TPOYPOULO, LE TOVG GKOTOVG KOl TOVG
G6TOYOVG TOV.

Amo 1t OJexkoetio tov 1980 o1 gpevVNTEC OGYOAOLVTOL HE TN YVOON GTOV
npoypoppatiopnd (Bayman & Mayer, 1988), npoteivouv mhaicta yio TNV avaAvGn TNG
(McGill & Volet, 1997), novtéla yio TV enilvor TpofANUdToOV LE TPOYPAUUOTIOUO
(Deek et al., 1999; de Raadt, 2007), kot VAOTOO00V EUREIPIKEC LEAETEC GYETIKEG UE TN
dwackaAio kot ™ pabnon tov mpoypappaticpod (Van Gorp & Grissom, 2001; de
Raadt, 2007). Mo ektetapévn PifAoypaeikn emokdnnon oto oebvr kot oTov
EMINVIKO YDPO OElVEL OTL EVHO VIAPYOVY TPOTAGELS Y10 TV AVATTLEN TG YVMDONG Kot
ATOTEAEGUOTO OO EUTEIPIKEG UEAETEG GTOV TPOYPOUUOTICUO, Agimel évo TAOiGLO
a&loAdYNoNG TG YVAOOTNG Kol TOV LaONGLOKOV ATOTELEGUATOV, IUE GOPT KPLTHPLOL KoL
GUVETELD, MG TTPOG TIG BE@PNTIKEG TPOGEYYIOELS KAl T GVUTEPAGHATO TOV LeEAET®V. H
EMAewyn avt) eivol ovclooTIK) o €vav TOREN Om®G O TPOYPOUUOTIGUOS OTOov
oLVOLALOVTOL ODO CNUOVTIKOL TOPAYOVTEG, 1 OAYOPOUIKT OKEWYN HE TN YvOoN
YADGGOC TPOYPAUUATIOH0D. MOVo évag 6mOTOC Kol OAOKANPOUEVOS GUVOVACUOG
TOVLG Umopel v 00N YNGEL 0TO EMBVUNTO OMOTEAEGO TNG EMIAVGONG TOV TPOPANLLOTOG
LLE TTPOYPOLLLLATIGHO.

H mapovoa epyacio mpoteivel v ‘lepapyikn A&oroynon I[poypappaticpon’, éva
povtélo mooTIKNG a&loddynong g AboNG TPOPANUATOV O TPOYPUUUATICTIKA
neparrovta, Boacildpevo oTovg S00 OLGLUGTIKOVG TAPAYOVTEG, TNV OAYOPIOLUKT
OKEWYT KO TIC TPOYPUUUOATICTIKESG OEEIOTNTEG, OE VAL EMOUKOOOUNTIKO TAAIG1O.

2. H yvaon oTov mpoypoupuaticuo

O o16%0¢ TOL HOONTH KATA TNV EXIAVON EVOG TPOYPUUUATIOTIKOV TPOPARUATOC elvan
va avortogel o ekteAéolun dwadikoacio amd o eoppoitotiky] pnyovn (Koung,
2005). To amotéheopa €xel Wwaitepn a&io 0TV T0 TPOPANUA Elvar avbevTiKo, dev Exel
dnAadn mponyovpéveg ddaydei (Toyidvvng, 2003). H Avor evog mpofinpatog e
po pnyovn omontel aeevog texvikES 6e&l0TNTeG, TOL OPOPOVYV KLPIME Mo YAMGoO
TPOYPULUATIGHOD, KOU OPETEPOV VONTIKEG OladtKacieg vynAold emmédov, Tov
avapéPovtal TG0 6Tov aAyopiBuo mov mpémel vo, oxedlacbel, 660 Kol 6T YAOCoH
TPOYPULLATIGLOD Y10l TNV VAOTOINGT TOV Kol TNV EKTEAEGT] TOV TPOYPAUUOTOC.

Kotd v enidvon evog mpofAnpatog o pontie Kataokevdlel vonTikd LoviELN Tov
amotelobviol ouvABC oamd TOAAOTAEG OVATOPACTACES Kol TEPAApPivovy
SQOPETIKOVG TOTOVG YVMOONG OTMOG OMNAMTIKT, OOUIKY], O1001IKOCTIKY], GTPOTNYIKN,



Aroaxtixég Ilpooeyyioeis yia tov Ilpoypaupoticud 113

Aertovpyikn, ocvvalcOnuaTik), Kowwvikn. H onilotikn, 1 JdkaoTik) Kol 1
OTPOTNYIKY YVAOOT OmalTovvTol Kupimg yio v enthvon mpofAinudtwv. Avtol eivan
Kol ot TOmol yvdong mov a&lomolohviot omd TOVG EPELVNTEC Yol TN OTovpyia
EVVOLOAOYIKAOV TAOIGIOV Yl TNV OVAALGOT TNG YVAOOTG KATG TOV TPOYPOLUUATIGUO
(McGill & Volet, 1997; TGyoyiavvng, 2003).

Q¢ dnlotikn (declarative) avo@EpeTar 1 YVOOT GYETIKO LE £VO, OVTIKEIUEVO, €val
YEYOVOG, Hio évvola. Amoteleitol and TG TANPOPOPIEG TOV APOPOVV TO OVTIKEIUEVO,
TO YeYOVOG 1 TNV £VvOld Kol 0moTeAEl TO vTOBAOPO Yo TNV AVATTLEN GKETTIKOV TAV®
oe éva Béua mov amoutel TN dwyelplon TOv AVTIKEWEVOL, TOL YEYOVOTOG 1N NG
évvowng. H dwdikaotikn (procedural) yvaon givar n yvdon tov TpOTOL LE TOV 0TT0i0
a&lomoteital 1 SNAMTIKY YVOON Yo TNV EMEPNLOTOAOYiO o€ Eva BEpa, TV EmiAvon
€vOG TpoPAnpatog, ™ Aym oG omdeacns. H onlotikn kot 1 1ad1KasTiKy yvoon
oyetiCovron peta&d tovg. Eivar ouwmg cvvnbiopévo to @aivopevo KoTd TO 0moio
KOTO10G £Y€l TPOTOYEVH YVOOYN Yop® omd éva 0éua oAid advvatel va tnv
a&lomomoet, Katéyxel dnAadn adpavi yvoor. Paivetar 6Tl Yo TNV OKodOUNoN NG
YVOONG €ival ONUOVTIKO TO TEPAGUN 0O TN INAMTIKN 6T S10dIKAGTIKN YVMOGT Kot
YU 00TO OOITEITOL KATOL0U THTOV GUVOETIKOG KPikog. AVTog gival £vag GAAOG TOTOG
yvoong, n ooukn (structural) (Jonassen et al., 1993). H dopikn yvoon, 1 aAiimdg
YVOOTIKT dopn (cognitive structure), ava@EPETOL GTN YVAOOT TOV TPOTOV GUVOECTG,
GLGYETIGHOD KOl OAOKANPOGNG T®V EVVOIDV TOL EUTAEKOVIOL GTO VIO UEAETN OEua.
H yvdon tov oxécemv peta&d gvvoldv, 1 0eE10TNTO TEPLYPAPNC KOl OVATAPACTUCNC
TOLG KOl T GULVOAIKY] 0pY&vwon Tovg, Oopel 10 mepipdAlov mov odnyel ot
SLdIKAOTIKY YVOGOT Kot TeEMKG otn pddnon. H avamtuén okentikod oyetikd pe Tig
OYE0EIG EVVOLAY, 1) a&lOAOYNOT OVTAV TOV GYECEMV KOl O OVOGTOYAUCUOC EYOVV MG
GUVETELD, TN ONUIOVPYID €VOG TAUIGIOL OLOTETAYUEVOV KOATYOPLOV OVIADONG Kot
KATOVON GG OEGOUEVMOV KOL TNV OVATTUEN LETAYVOOTIK®Y 0eE10THTOV.

Me Bdon mpoceyyioelg TG YVOOTIKNG WUYOAOYiOG Kot TNV EKTOOEVTIKN £PELVO OTN
daockora tov mpoypapuaticpov, ot McGill katr Volet mpoteivouv 10 1997 éva
EVVOL0AOYIKO TAOIG1O Y10l TIG YVAOOELS TOV OIKOSOUOVVTOL KATH TOV TPOYPULLLATIGHO.
Awkpivovv kot cuvovalovv TPELG TOTOLE YVAOGCTG OV dIVOVTOL Ad TNV TPOGEYYIoN
NG WYLYoAoYiog Kol TPELG TOTOVG YVAGCTG OO TNV TAELPE TNG EKTAUOEVTIKNG £PELVG,.
Amo 10 YOPO NG WYLYOAOYIOG OVOQEEPOVY TN ONAMTIKY], TN OLOIKOCTIKY Kol TN
otpatnyikn (V6 cvvOnkn — conditional) yvdon pe v gpunveia Tov TOLG diveTOL
OTNV TPONYOVUEV] TAPAYPOQPO. ATO Tnv TAELPA TNG EKTOOEVTIKNG EPELVAG
MPOTEIVOUY TN  OGLVTOKTIKY, TNV EVVOLOAOYIKY KOl TN OTIPOTINYIKH YVAOON.
Zuvovalovtog Tovg Tapamdve TOTOVS TPOTEIVOUY éva HOVTELO 810 O10.6TACEWDY TTOV
ONUIOVPYEL TIC CLVIOTMGES TNG YvAOoNG o©Tov Tpoypappoticpd. Ot téocepig
KOTNYOpieg YvOONG OV TPOKOATOLV €lval 11 SNAMTIKN — GUVIOKTIKY, ONAOTIKN —
EVVOLOAOYIKT], OlOOIKAGTIK] — OLVTOKTIKN, OdIKaoTIK] — €vvololoywkn. H
OTPATNYIKY YVAGCT OVUQPEPETOL OC TO OVAOTEPO EMMENO YVAONG, EKTETOAUEVING
Becddpnong, Katd To 0moio 0 TPOYPUUUATICTNG WITOPEL VO OVTIUETOTIGEL Pe TANPOTITA
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éva véo, avbevtikd TpoPAnua. Ot cvyypageic cupE®VoOLY e TV gpyacia tng Linn
(1985) n omoia cuvovalel kot epapyel TVELLATIKES dEEIOTNTES KO YVAOOCELS YO0 TOV
TPOYPOUUATIOUO AOUBAVOVTOC LIOYN KOl TNV OAYOPlOMIK okéyYn €KTOC OO TIG
de&lomteg otov mpoypappaticpd mov gEaptdvior and kafe yAdooa. Opwg de
Qaivetal vo TEPIAAUPAVOLY GTO HOVTEAO TMV YVOGEMY TOVL TPOTEIVOLV TNV
aAyoplOuikn okéyrn, exTtOC Omd TN YEVIKN TOVG TPOTOCT ‘IKOvOTNTO GYESINOMG
Aoe®v 0  TPOYPOUMOTIOTIKO TpoPAnuata’. Avtd TPokOTTEL Kol omd  To
nmapadetypota mov mapadétovv oto dpbpo Tovg, Ta omoia dev mEPAUUPAVOLY TTapd
TPOYPOUUATIOTIKEG TEXVIKEG Ko Yvadoels. To poviého tov McGill kot Volet
OUUQOVEL UE avTioTOlo EUmEPIKO OedOUéVO YlO. TOVG TOTOVG YVMGONG OTOV
TPOYPULUATIONO, OAAL dev pmopel va, aflomombel wg éva poviélo afloldynonge,
aeoL dgv mopovctdlel Eepdpynon, ovte kplrnpla a&toldoynons. Opme Kot 1o pHovtélo
g Linn, mwapott ivar iepapynuévo, dev pmopel vo, a&lomomobei yio a&roddynon yoti
glvatl yeviko kol oev mpoteivel ouykekpipéva kpitinpo. H ‘odvoida g yvooTikng
EKTAPOONG’ OTMOC TNV avaQEPEL, TEPIAaUPavel Ta ENG Tpio YEVIKA PrpaToL:

1. Amdékmmon yvodong OYeTKE HeE TO  YOPAKTNPIOTIKG TNG  YADOOOG
TPOYPOUUATIGHOD

2.  Amdxmon de&otntov oyedioong Tov TePIAaUBAvouy SLodIKACTIKY YVACN

3. Avdartoén deglotitwv enilvong TpoPAnaTog.

Emmdéov o1 McGill kau Volet, mapott Boacilovv t0 povIEAO TOVG GTOVLE TOTOVG
YVOOTG, OV avapEPOLY TN SOUIKT| YVOOT TTov Bempeital amopaitnn yuo T petdfoon
amd ™ ONA®TIKY TN SOIKOCTIKY YVAGT. AVTH avaeipetal 6€ &va dALO TAMIG10
GLVONKAV Y10 TN YVOGOTIKY dpactnpdmra otov npoypappatiopd (Green et al., 1990;
Koung, 2005). Kot avto emiong to mAaicto Bempeitar yevikd Kot pn iepapynuévo Kot
dev umopet va a&tomomBel yio v Kotdtaén tov kdbe TUTOL YVOONMG Kol TNV
aE10AOYNON TG GLVOAIKTG YVMDGNG GTOV TPOYPOUUOTIGHO.

Ot TGpoyuavvng (2003) ko Kopng (2005) mpocaprolovv Kot PETOQEPOVY TO LOVTELD
tov McGill kot Volet mopovoidloviag Sla@OpOTOMUEVE TOPOSEIYUATA Y10l
OPIGUEVOLG TUTOVG Yvdone. H  ovolaotikn Op®mg TPocapuoyr| oeopd  otnv
EVOOUATOON 6TO HOVTELD oTolEl®V aAYoplOUIKNG oKéYTg, TOL mediov dNAdN TNng
enihvong mpoPfinudtev. Kor mdh, Bewpodpe 611 10 poviédo mepthapfaver Kot
oVVOLALEL emMTLYNUEVE TOVG TOTOVLE YVAGONS YL TOV TPOYPOUUOTIGHO, OAAL dev
mapovctdlel wepapynon (Koung, 2007) ovte kprtipla Kot MOPEVOS dev UTOpPEl va
a&lomomBel yio tnv agloldynon g yvaong.

O George (2000) ava@pépel 1 CTOVIALOTNTA SNULIOVPYING TOV KOTAAANAW®Y VONTIK®OV
HOVTEA®V Y10 TNV EMIAVGN TPOYPAUUATICTIK®Y TpoPAnpdtov. Eved ot pabntég pnopet
Vo €YOLV YVMGN TOVL GUVIOKTIKOD WG YADGGOS, YMPIC T KATAAANAQ VONTIKA
HovTélo gV LITOPOLV VO, KOTOVONGOLV TOAOTAOKEC OlEPYUNsiec Kol Vo ADGOUV
mpofAquota. H dwmictworn ovty vmovoel ovolaotikd tovg TOmMOVE yvdong kot
TOPUTEUTEL OE €va LOVTELD OTtmg avTd Twv McGill kot Volet (1997).
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O Robins kot ot ovvepydteg Tov emavabétovv to BEua NG YVOONE Kol TOV
OTPOTNYIK®OV VRTOVOMOVTAG TN ONAMTIKG Kot 1Tr  OlodlKaGTIKY]  YV®OGY  GTOV
apoypoppatiopnd (2003). AkorlovBodv kot avtol Ta dedopEva amd TOVES YDPOLS TNG
YVOOTIKNG YOYXOAOYIOG KOl TNG EKTALOEVTIKNG EPEVVAG KOl TPOTEIVOLV £Vl TANIGLO Yo
TIC OLVIOTAOGEC oL oyetilovtal He TOV TPOYPAUUATIOUO (YVAOON, OTPOTNYIKEG,
HOVTEAQ) Kot TNV 0E0AGYNOT TPOYPUUUATICTIKGV YVdoe®V (oyediaon, dnuovpyia,
a&oroynon). To mhaicio cvykekpievomolel ®¢ Kamowo Pabud to avtictoyo TV
McGill kot Volet, dev mapéyet Opmg pia pebodoroyio a&loAdynone.

Mo wpdtacm yoo TNV 1EPAPYNOT YVOOTIKOV EMTEOOV e okomd v afloddynon
pabnolokav orotelecpudtov arnoteret n ta&vopio SOLO (Structure of the Observed
Learning Outcomes) tov Biggs kot Collis (1982) mov aélomoleiton oe moukiia
yvootwkd avtikeipeva. Koatd t SOLO, 100 yvootikG emineda twv padntov
dlokpivovtal 6€ TPOTO €MIMESO TPOSOUIKO 1| TPDOUYO, SEVTEPO HOVOTOPAYOVTIKO T
HOVOJOMKO, TPITO TOALTOPAYOVTIKO 1 Topabetikd 1 TOAVOOMKO, TETOPTO
GUOYETIOTIKO 1] GUVOLOGTIKO 1 GLVOETIKO Kol TEUNTO EMIMEO BE@PNTIKNG YEVIKELONG
N extetopévng Bempnong. H to&wvopio éxel ypnowomomnbel ommv afloddynon
HoONCLOKOV OTOTELEGUATOV KOl GTOV TPOYPOLUATICHO, LETE amd TPOTOTOiNnoN Kot
epunveio tov mévie emmédov (de Raadt, 2007). Xtov TPOYPUUUATIOUO O TPMTO
eminedo Oewpeitar 1 EAAEWYN amMAVINONG, ®G TPOOOMKO 1| OLGLOGTIKY EAAEIYT
YVOONG TPOYPOUUATIOTIKOV OOUDY, ®C LOVOOOUIKO EMIMed0 1 TEPLYPAPT E€VOC
TUAUATOG TOL KMOIKOL, TOAVIOUIKO 1 TEPLYPOPT] KOJIKA VPO TPOG YPOUUN KAl MG
GUOYETIOTIKO TO GUVOAO TOL AMULTOVEVOL KOdwka. [Téunto eninedo dev mpoteiveral.
Onwg eaivetal Kot omd Ty TEPLYPUP] TOV EMTESWDV, AVTE TUPOUEVOVY YEVIKG KoL
adploTa, APOPOVV GE TUNHOTO TOV KMOIKA Y®PIG VO ava@EPOVIOL TOTOL YVAOTG,
mopdtt 1 toSwvopic SOLO elvol yvoOTIK] KOl OTOTEAEL MO ETOIKOOOUNTIKY
npocéyyion (Mmélhov, 2003). Emiong, n ta&wvopio dev kdver didkpion petald
de&lottav enthvong Tpofinpotog (adyopiBuikn okéyn) kot de€loTTov ot YAdsoo
nmpoypappatiopod. Ot ot meplopiopol evromilovial Kot o€ TPOCEATEG UEAETEG
peydang kipokag amd tovg Lister kor Thompson ot omoiot 6pw¢ moapapévouy og
TPOPANUOTO KOTA TNV KOTOVONGON ETOWOL KOO, Kot Oyl Kotd v avamtuén
aAyopiBuov Kot T GuYYpan ToL KATAAANAoL KOdika ord nabntég (Thompson et al.,
2006; Lister et al., 2006).

Ov Kovtodrkoag «or  Roberts a&loloyodv  yv@doely OTOV  TPOYPOUUOTIOUO
ypnoponowdvrag v ta&vopic SOLO, avaidovtog amaviioelg pobntov g mpog
té00epic oVVIETOoES (2005). Avagépovy Tn YOPNTIKOTNTO TNG AEITOVPYIKNG UVAUNG
N 10 Pabud TPocoyNg TOV HAONT®V, TN GLGYETIOTIKN Agltovpyia, TN GUVEMELN Kol
mepdTmon, Kot T doun tng amdvinong. Ot cvviotdoeg Bempoldvior yevikég Kot
O0OKOAN UETPNOUES, KAOMG OeV avaQEPETOL O TPOTOC HETPNONG TOVLE Yo TNV
KATATOEN TOV ATOVTHCEDY TOV LoONTOV.

Onwg npoxvmtel kot omd v tpoéceatn Piproypagikn extokomnon (de Raadt, 2007)
de paivetar vo mpoteivetol po cvykekpuévn pebodoroyia a&toddynong g yvaoong
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otov  mpoypappoatiopd. Ov  Bewpntikéc mpooeyyioelg o1 OWOOKTIKY  TOV
TPOYPULLUATIGHOD OVAPEPOVTOL KOTE KUPLo AGY0 o1V avAmTtuén HOVIEA®V YVAOONC,
To. Omoi0l GTOUOTOVV OVGLUCTIKG Vo, eugavifovtal v tedevtoio dexoetion Kot
eEapTOVTAL AUECO OO TIC YADGGES TPOYPOLUOATIGHOV.

3. Iepapyixn aéloloynon TpoypouuoTicuov

H moapovoo epyacia mpoteiver v ‘lepapyikny A&orldynon Ilpoypoppoticpon’
(HAP), éva poviého vy v  7mowotTiknp afloAdynon 1Tov YVOCEOV GTOV
apoypoppationd. To poviého okorovBei tnv emowodountikny Oemdpnorn Kot 1o
mhaicto Tov McGill kot Volet, 1o omoio enexteivel Aapfdvovtog vadyn Kot Tn SopKn
YVOOT), OIA0S0EDVTAG VO SNUIOLPYNCEL £Vl EPYOAEID Y10l TV EKTOLOEVTIKT EPEVLVA KO
paén. Odnyoduevo amd TNV avAYKN Yo Uio EPOPYIK) doun oa&loAdynong, To
povtého HAP Pacileton omn Aoy tng ta&wopioag SOLO kot mpoteiver mévie
a&loroykd emineda, davellOIEVO OPIGUEVES ATO TIG aPYEG TOV.

Q¢ apempia yo ™ dnpovpyic tov HAP ypnoponoteital n S1dkpion oV yvOGEDY
OV QPOPOLV TOV TPOYPUUUOTICHO o€ 000 Kkatnyopiec. H mpotn agopd oto
GUVOVAGUO CUVTOKTIKNAG — YPOUUOTIKNG KOl EVVOLOAOYIKNG YVAOGNG YI0L TO YEPIOUO
™G YAMGOHG TPOYPOUUOTIGHOD KOl 1] OEVTEPT 0POPE GTO GUVIVAGHO EVVOLOAOYIKNG
KOl GTPOTNYIKNG YVOONG TOV TPOYPOUUATIOHOD, ONAad otV aAyoplOuikny okéy.
SOUPOVO KOL LE TNV EKTAOELTIKT £PEVVA, OT OOAKTIKY| TNG TANPOPOPIKNAG ALTOL Ol
000 TOTOL YVADOoNG BEPOVVTOL CUUTANPOUOTIKOT KAl IEPAPYNHEVOL, LE TN dEVTEPN VO
Bpioketon e vynAotepo eminedo (McGill & Volet, 1997). O Ilivakag 1 mapovoidlel
Vv avdivon ke pog amd T 600 KATNYOPIlEg TNG TPOYPOLULUATIOTIKNG YVAONG. O
lepapynuéva emimeda.

Ilivaxag 1: Eninedo 1epdpynong twv dvo ocvviotwowy tov HAP

I'voon 6t YAOGGO TPOYPUPUATIGHOV

AlyoprOpkn okéyn

1. AavBacpévn ypfon EVIordv

2. Opbf ypnon omAdV EVIOA®V, OTMG
€16000V — €660V, IMNAOTIKDV, EKYDPNONG

3. Opfn ypnon Aroywkov dopdv, OnmG
EMAOYNG KOL  EMOVOANMYNMG,  KATOVOTM O
Aertovpylag  evtoA®v, HETOPANTAOV Ko

pvnung

1. Katavonon tov mpoPfAiuotog v
pépet

2. Koatavémon 1ov  mpofAinpotoc,
aAAG EAMTT G ahyOp1lOpog

3. Xyedaopoc g ADONG GE YEVIKO
mhaiclo, yopic vo  AauPdvovton
VoYM  OPLOKEG  TMEPUTTAGCEL KoL
TEPLOPIGLLOL
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4. Ag&idreg mponyovpevoy emmédov kot 4. Opydvaon kot anddoon tng AVorg
EMMAEOV  €MAOYN  KATOAANA®V ~ doudv TOL TPOPANUOTOS HE TANPN Kot
EMOVAANYTG, CLVOPTNGEDV, SLUOIKOGIDY KAVOTOINTIKE SOUNUEVT] TPOGEYYIoN

5. Bafd yvoon kot gilocoeia g YAdooag S. Emloyn «koi  vAomoinom  tov
TPOYPOULLUATIGLOD BéArtiotov alyopiOuov

Me Bdon to WOPOTAV®, ATO TOVG OLVOTOVS GLVOLOGUOVS TPOKVATOLV TEVTE
LEPOPYIKA  EMIMEDD LLOONOCLOK®DY OTOTEAECUAT®Y, TOV GLYKPOTOUV TO HOVTIELO
‘Tepapyuciy A&toddynon Ipoypoppaticpon’.

1° eminedo, mpodouiko

O pobntg dev €xel kotavoncel 1o mpOPAnua, ovte yvopilelt 1 ovviaén ToV
egvioh@v. Evolioxtikd, Ogv  amovtd. Ovclootik@ 0ev  €xel  OOUNGEL  OKOLO
EMGTNUOVIKG ATOdEKTN YVAOOT| GYETIKN Ue To {nTovpevo Bépa.

2’ eminedo, ERUEPOVS KATAVONGNS

O paBnmg €xet avtiinedel ev uépet to TpoOPANUa Kot Exel amodmaet e opHd TpoTO,
GUUPMOVO WE TN YPOUUOTIKT KOl TO GUVTOKTIKO TNG YPTOLLOTOI0VUEVNS YADGGOG,
ATmAEC EVIOAEC OTMG €16000V — £000V, ONAWOTNG Kol EKYDPNOTNG, TOV OTALTOVVTOL V1oL
TN JTVTOT) TS ADONG GE LOPPY| TPOYPALLLOTOGC.

3’ eninedo, TPOGEYYIGTIKNG KATAVONOHS

O padntig £xer avtiinedel o yeviKéC YpaUUEG TO TPOPANUA KoL EYEL OTOODOEL It
amodekTn AVor pe 0pBd TPOTO (YPOUUATIKO — GUVTOKTIKG), TOGO OGOV aPopd GTIC
oamAEG eVTOAEG, OGO KOl OTIC AOYIKEG OOUEC OTMG EMOVOANYNMG KOl ETIAOYNG, TOL
anotel To Tpoypoupa. Daivetal 611 yvopilel Tov TpoTo Asttovpyiog Tng Kibe EVTOAG
KaBdg Kot T Aertovpyio TV pHeTaPANTOV.

4° emimedo, cvvovacTiKd

O pobntig €xel KaTavonoel aKOUo Kot T0 EXUEPOVG TpoPfAnpaTa Kol £xel oxed1GOEL
IKOVOTTOMTIKG SopUnpévn ADGT Tov OAOL TTPOPANUOTOG. XPNOUYOTOlEl EVIOALS Kol
O0UEG, OO GTO TPONYOVUEVO EMIMESO, QAL EMTAEOV EMAEYEL TNV KOTAAANAT doun
EMOVAANYNG KO TIC KATAAANAEG CLUVOPTNGELS Kot dtadikacies. Xuvovalet e emtuyio
KoL TIG 000 CUVIGTOGES TOL TPOYPOUUATICUOD, TNV GAYOPIOUIK oKkéyn Kol TN YVOoN
g YADOOoOS.

5° eminedo, exterouévis Oedpnong

O pafntig — TpoypapUUaTIoTS €xEl emAEEEL Kot VAOTOMGEL T0 BéATIoTO 0hyOp1lOpo
Yoo kdBe mepintwon kot yvopilet T QA0cOPI0 TNG GLYKEKPUEVNG YADGGOG
TPOYPULUATIGHOD TTOV YPNOUYLOTOLEL, TOAVE [LE KT TOV ETAOYN.
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To méunto eminedo a@opd oV LYNAGTEPT KaTnyopio YvMOONS, CUUPOVAOVTILS TOGO
HE TNV EKTALOEVTIKN £PEVVA GTNV TANPOPOPLKT, TOV TNV OVOUALEL GTPATNYIKY YVOOT),
0G0 Kol L TIG YVOOTIKEG Bempieg oTic 0moieg avapépeTol og vTd cVVONKN Yvdon. Xg
aVTO TO enimedo 0 pobnTg Bempeitar OTL £xel AvamTOEEL LETAYVOOTIKEG OeELOTNTEG.

ZnUeElOVETOL OTL LETAED VO emTES®Y pmopoHv va vrdpEovv petafatikd otddia, oto
omoia &yel eEelybei n yvdon og (o omd Tig 600 GLVICTMGEG TOL Kabe emmédov, gite
N MAOTIKN Kol SIOSIKAGTIKY YVAGCT TNG YADCOWS, EITE 1 0pYAVOGCT Kol andd0GT TOV
alyopiBuov. Xtic mepumtmoelg avtég e€etdletal 1 mPOGEYYIoN NG YVAOONS GTO
apécmg avaTtepo emimedo Kl a&loloyeital avaroya. o mapddetypa ov o padnig
€xel avtinebei oe yevikéc ypoupég to TPOPANUE Kot EYEL OMOSMGEL I OTOOEKTN
AOon pe opB6 tpdmo, OU®G LOVO OGOV APOPA GTIC AMAES EVIOAEC, EV OTIC AOYIKEC
OoUéG OTMG EMOVAANYNG KOU EMIAOYNG TOL OMOLTEL TO TPOYPOUUO TOPOVGLALEL
advvapio ovvtaéng, kKatatdooetol 6to gvoldueco 2° tpog 3° eninedo HAP.

Q¢ Topdderypo YpIONG TOL LOVTELOL TNG LEPAPYIKNG AELOAOYNONG TPOYPUULATICHLOD
avaQEPETAL TO TPOPANUL KATOUETPNONG TOV APIoTOV (€0Tm Babuog HeyaADTEPOC Kot
icog Tov 18), kahav (éot® Pabudg 15 wg 18) ko pétprov (éot® Pabudc amol0 wg 15)
ponTdv evog TUNUATOG oL amoteAeitatl amd 25 pobntég. Alvetar o pécog 6pog Tov
Babuov kabe pabntr, eréyyetal kot 0 UaBNTNG KOTAUETPATOL OE LU OO TIC TPELS
Katnyopiec. Astypatikég amavinoelg avd eninedo napovcsidlovrol otov [ivaka 2.

Iivaxag 2: Iapaderyuo yprions me 1Epopyikng oc1ol0ynong mpoypouuoTIouoD

2° eminedo, EMPEPOVS KATAVONGHS
MPOrPAMMA BxOuoO LuxOnTOV

1° eminedo, mpodouiko
MPOrPAMMABxOUOL HXONnTOV

MeTXBANTEC METHBANTEC
APXH AKEPAIEZ: B, &pLOTOL, KoAOL, METpLOL
APXH
A i amd 1 MEXPI 25
FPAYE ‘Awce Pobpo:’
ATABASE B
AN B>18 TOTE
TEAOX AN B>10 TOTE
3°  eminedo, mpoceyyortikiic 4° eminedo, GVVOVAGTIKG
KaTavonons ‘ ‘
MPOrPAMMA BoOpO LuxOnThv NMPOIrPAMMA BaOpo LMxONTWYV
METABAHTEZ METABAHTEX
NMPAMATIKEX: B NPATMATIKEZ: B
AKEPAIEZ: i, &, M, K AKEPAIE>: 1, &, K, M
APXH APXH
o<-0 ox <- 0
p<-0 K <- 0
k<-0 M <=0
A i ANO 1 MEXPI 25 F'TA i ANO 1 MEXPI 25
FPAYE ‘Awoe’, i, APXH_EHANAAHWHZ . .
‘BaBuO:’ FPAYE 'Awce ', i, 'o PBoabuo:'
AIABAZE B ATABAZE B
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AN B>18 TOTE MEXPI>_OTOY B >= 10 KAI B <= 20
o<-o+1 AN B < 15 TOTE

AAAIQZ_AN B>=15 TOTE M<-d+ 1

K<-K+1 AAMNIQ>_AN B < 18 TOTE

AAANIQ>_AN B>=10 TOTE K <- K + 1

p<-p+1 AANAIQS

TEAOZ_AN X <- o+ 1

TEAOZ_ENANAAHYHX TEAOZ_AN

FPAYE «, M, B TEAOZ_EMANAAHYHS
TEAOZ_IMPOIrPAMMATOX FPAYE 'APIZTOI', «

FPAYE 'KAAOI', Kk
FPAYE 'METPIOI', M ‘ .
TEAOS_MPOrPAMMATOS BxOO LMxBN TRV

5° eminedo, extetauévys Oedpnons

Agv mopatifetor, agov T0 TPOPANUE eivor omAd kol pmopel vo amoteAel o
dadkacio evog ohvBetov mpoypdppatog, oto omoio Ba Ntav dvvatd vo avaderytel
KaAVTEPQ 1 0pyAvmon TEUTTOL emmédov. [apatnpeitor Spmg 6TL 6TO TPOYPULLLO TOV
4°° gmmédov av otV €i60d0 dedopuévmv TAnktporoynOei yapoktipog avti apuov,
extéheon otapotd. To mpdypoppa exktetapévng Bedpnong Oa mpoéPreme Kkabe
mapouola wepintmon. Emumiéov, o pabntic 6o umopovoe vo emilé€el T yAdooo
TPOYPULUATIGLOD IOV ELTNPETEL TEPIGGOTEPO TO GLYKEKPIUEVO TPOPANLLAL.

To mpotewvopevo HOVTEAD OVOQEPETOL TPOG TO TOPOV GE  OUOIKOOTIKEG —
alyoplOuikéc yAdooeg. Meletdtor M TPOCOPUOYH TOL Y. GAROL  TOTOV

TPOYPULLUATIGUO.
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