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Téooepig IMapadoyés IpoTiuqoewv

Amnoctoria Xatlakov,
Owovoporoyog, M.Sc. Aoyiotikng kot Edeyktikng, [oav. @sccoiiog
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Avami. Kadnynrpua Tunpatog Owovopkadv Emetuov [ov. @sccariog
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Hepianyn

H mapovca epyacio eotialel 6 o GNUOVTIKY €vOTNTO TNG WIKPOOIKOVOKNG Bewpiag, oTig
TPOTIUNGELS CLUTEPLPOPAS TOV KOTAVOAMTMOV Kol 6T ANYN 0mToPAceE®mv Vo TEPLOPIGHOVC.
Yvuykekpluéva, eEetdlove TO TPOPANUO  LEYIGTOTOINONG TNG OEQEAELNS, YPNCULOTOUDVTOG
OlOdPACTIKY OTTIKOTOINGT KOl VTOAOYIGTIKY] OVAADOT GTO GUGTNUO VTOAOYIOTIKNG GAyeRpag
Wolfram Mathematica (ékdoon 11.3 1} vedtepn). H mpotewvopevn vmoloylotiky Tpocéyyion
eQopuOleTal Yo TEGOEPIC TAPAOOYES TPOTIUNCEDV KATUVOADTAOV, CUUTEPIAAUPOVOUEVOV TOV
npotiunoewv Cobb-Douglas, Tov T€Ae10 VTOKATAGTATOV, TOV TEAELN CUUTANPOUATIKOV AYoOdV
KOl TOV OLOVEL YPAUUIKOV TPOTIUNCEWV, e e&eldikevpévong alyopifuovg mov £xovv avamtuydel
Y kdbe mepintoon. H yldooco Wolfram emitpémer otovg ypnoteg va mpocapuolovv Tig
TOPOUETPOVE  TOV  TPOPANUOTOC  HEYIOTOMOINONG MOEAEWNS  KOTOVOAMTY, EMITPETOVTOGC
Ol00PAOTIKY] OlEPELVNOT TOV TMOG Ol OAAAYEC OTO EICOONUO, OTIC TWWEG TOV ayabmv M oTIg
Tapadoyés mpotipnong emmpedlovy T PEATIOTES £mAoYEG ToL KaTOvOA®MTH. To ypapwkd Kot
apLOUNTIKA ATOTEAEGLOTO, TOV AAYOPIOU®V, EVIGYDOVY TOGO TV KOTAVON oM PAcIK®V BEmpNTIKOV
evvolmV g Bewpiog Tov KaTavolotn 660 Kot TNV amoTeAecuatiky didackaiio Tov. Emumiéov,
S100PUCTIKT] PVGT] TOL VITOAOYIGTIKOD LOVTEAOV EVOOPPVUVEL TOV TEPAUATIGUO Kol OIEVKOADVEL TN
ndbnon emrpémovrog o€ POITNTEG M EPELVNTEG VO EEEPEVVIICOVV OMOTEAECUATIKO TOAAATAN
oEVApLOL.

Abstract

This study focuses on the computer-aided analysis of microeconomic theory, with particular
emphasis on consumer behavior preferences and decision-making under constraints. Specifically,
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we examine the utility maximization problem, which lies at the core of consumer theory, using
interactive visualization and computational analysis in the established CAS (Computer Algebra
System) software, Wolfram Mathematica (version 11.3 or later). The proposed computational
approach is implemented for four different types of consumer preferences, including Cobb-
Douglas preferences, perfect substitutes, perfect complements, and quasi-linear preferences, with
a dedicated program developed for each case. The Wolfram Language enables users to customize
the parameters of the problem on demand, allowing for interactive and intuitive exploration of
how changes in income, prices, or preference parameters affect the consumer’s optimal choices.
The outputs generated provide clear visual and numerical representations, which enhance both the
understanding of key theoretical concepts of consumer theory and their effective teaching.
Furthermore, the interactive nature of the computational model encourages experimentation and
facilitates learning by allowing students or researchers to effectively explore multiple scenarios.

Movtého HETOEVPETIKNG PEATIOTOTOINONG LE VTOGTPIEN MY OVIKIG

nadnong Yo 1o Tpofinua Spoproroynons oYNUATOV U
YO PNTIKOTNTO,

Ozoyapne Metliodkng
Owovopkoé IMavemoto Adnvov
metzidakist@gmail.com
Movoing Kpnrikog
Owovopukd IMovemoto Adnvov

kmn@aueb.gr

Iepiinyn

To Capacitated Vehicle Routing Problem (CVRP) cvykataiéyetor ota mAéov eufAnpoticd
TpoPAUaTe TG GLVOLOGTIKNG PEATIOTOTOINONG e GUECES EPAPUOYES GTN OLOVOUN KOL GTOV
oyxeolaopnd logistics. Avtikeipevd tov eival 1 opydvmorn evog cuvOAOL OpPOROAOYi®V OV
avay@povv omd pio oK Kol EMGTPEPOLY GE AVTNV, EELTNPETMOVTOS TO GUVOAO TOV TEAATOV
po kot povo @opd, vd TEPLOPIGHOVS YOPNTIKOTNTOS KOl LE OKOTO TN UEIMGN TOV GLVOAIKOV
Kk6otovg petokivinone. Iapd v mpdodo mov €xel onuelwdei péow axpifav aiyopifumv Ko
LETAEVPETIKAOV TEXVIKMV, 1 EKTETAUEVT ¥PNON TOTKNG avalntnong eokoAovbel vo cuvemdyeton
GNUOVTIKY] VTOAOYIOTIKY EMPAPLVOT, WOI0UTEPO GE TEPUTTAOGEIS UEYAAW®V TPOPANUdTOVY. TNV
Tapovoo Epyocio TPoTeiveTal (ol VPPIOIKY GTPUTNYIKY OVTILETMOMTIONG TOV TPOPANUATOS, CTNV
omoio peTaevpeTikég dadikacieg mapaywyns kot Peitioong Aocewv cvvovdlovtor pe Graph
Neural Networks (GNNs). H éppaon divetatl 6t d1epldpemon [og TAOVGIOTEPTC TEPLYPOUPNS TOV
Moewv PECO KATOAANAO CYESIOCUEVOV YOPOKTNPIOTIKOV CE EMIMEO0 KOUPWOV, OKUOV KOt
ovvolkng dounc. H emdoyn avt) Paciletor ot damictwon 0Tt anloVOTEPES AVOTAPUCTAGELS,
OTmG ekelvec TOV 6TNPILOVTOL ATOKAEICTIKA GE PACIKA YEOUETPIKA YVOPIGUATO, OEV ETOPKOVV Y10
vynAn mpoPrentiky] anddoon. H kevipikn déa eivor 0TL (o O EKQPOCTIKY OVOTAPAGTOON
UTOPEL VOL EMTPEYEL GTO LOVTEAD VO AvayVOPILEL AMOTEAECUATIKOTEPQ TOLES OPYIKES ADGELS £XOVV
neyolutepn duvvoapkn PBertioong. Me tov tpdmo avtd, 10 HOVIELO AEITOLPYEL G UNYOVIGUOGC
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TPOETIAOYNG TPV OO TNV EPAPUOYT TTO OATOVIPDOV SLOOIKAGIOV PEATIGTOTOINONG. AVOUEVETOL
0TI TPocEyyion avtn Ba 00N YNGEL TOGO GE KAAVTEPT TOLOTNTA AVGE®V OGO KOl GE ATOO0TIKOTEPT
a&10moin o TOV LTOAOYICTIK®V TOPMV.

AéEarg khewdna: IIpopinpa Apopordynong Oymudrov pe Xopnrikomra (CVRP), Zvvovoaotikn
BeAtiotonoinon, Metagvpetikol AAyopiBupot, Nevpovikd Aiktva ['papov (GNNs), Mnyavikn
Xapakmpiotikdv (Feature Engineering), YPpwwég Ilpooeyyiceis, Tomkn Avalnmon (Local
Search)

Metaheuristic Optimization Model with Machine Learning Support for the
Capacitated Vehicle Routing Problem

Abstract

The Capacitated Vehicle Routing Problem (CVRP) is widely recognized as one of the most
prominent combinatorial optimization problems, with direct applications in distribution planning
and logistics operations. Its objective is to design a set of vehicle routes that start from and return
to a central depot, while serving each customer exactly once, satisfying vehicle capacity
constraints, and minimizing the total transportation cost. Despite the considerable progress
achieved through exact algorithms and metaheuristic approaches, the extensive use of local search
procedures remains computationally demanding, especially for large-scale instances. This study
proposes a hybrid solution framework in which metaheuristic procedures for solution construction
and improvement are combined with Graph Neural Networks (GNNs). Particular emphasis is
placed on developing a richer representation of solutions through carefully designed features at
the node, edge, and global levels. This choice is motivated by the observation that simpler
representations based solely on basic geometric characteristics are often insufficient to deliver
strong predictive performance. The central premise of this work is that a more expressive feature
set can enhance the model’s ability to identify which initial solutions are more likely to lead to
high-quality outcomes after further improvement. In this way, the model acts as a screening
mechanism prior to the application of more computationally expensive optimization procedures.
It is expected that this approach will contribute both to improved solution quality and to a more
efficient use of computational resources.
Key words: Capacitated Vehicle Routing Problem (CVRP)Combinatorial Optimization,
Metaheuristics, Graph Neural Networks (GNNs), Feature Engineering, Hybrid Approaches, Local
Search

H a&omoinon g Exradevtikic Popmotikig otnv apoddnon g
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EKTTOLOEVTIKOVG TPOTOPAOpIOG EKTAIdEVONG
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Hepitnyn
YKomdg TG mapovoag Epevvag eivar 1 g€étacm Tov KOt TOCO 1 EVOOUATOON NG

Exnodevtikng Poumotikig oto mhaicio g Mabnong pésm ‘Epyov, pe Epeacn otovg XtoOxovg
Buoowung Avamrtoéng, emmpedlel v OEWQOPIK] GLVEIONCT QOITNTOV/TPIOV TOUd0y®YLKOD
TUNUOTOC. Q¢ ae1popikn cuveidNon opiletal T0 GHVOLO YVOOEWMV, GTACEMV KOl TPOBEGEMY dpAoNg
anévavtl ot Bioown Avantoén kot meptlapfavel T060 YVvooTikéG 060 Kol GUVOLGOMUATIKEG
dwnotdoelc, pe v Tepiporioviikny Xvveidnon va amotehel pia amd T1G ENTO VITOKAMUOKES TOL
petpnnkav. To Bewpntikd vrdPabpo mov vioBebnke Paciletan oto ExConTra learning
paradigm, to omoio evomotel ™ PlopATIKY, THV KOVGTPOLKTIPIGTIKY KOl TN UETOCYNUOTIGTIKY
uébnon. H épevva axorovBet piktn pebodoroyia, suvovaloviog TOGOTIKY TPO- Kot LETA- LETPTON
KOODC KOl TOOTIKY OVOAVLGY TEPLEYOUEVOV. XTNV £peuva GLUUETElYOV 76 @outnTég/Tpleg
TOOUYOYIKOO TUNUATOS EAANVIKOD TOVETIGTNILIOD, O1 0TTO101 EpYAGTNKAV GE OUAOEG 2—3 aTOU®V.
Ot pountéc/tpleg oyediacav poumotikd €pyo pe micro:bit péow tov TEPPAAAOVTOC
npoypappoticpuov MakeCode, to omoio elye g QVTIKEILEVO TNV AVIWETOMIGN €VOS 0LOEVTIKOD
KOWOVIKOU 1 TEPPAALOVTIKOD TPOPANUATOC, GUVOEOEUEVOL LE GUYKEKPIUEVO ZTOY0 Budoung
Avantuéng, oto mhaicto poadnpatog emloyng eapnviaiog ddpketoc. Ta amoteAéopota £dei&ov
OTATIOTIKA ONUOVTIKY BeATimon o6& OAEG TIC VITOKAIUOKES OLELPOPIKNC GVVEIONONG, LE LEYAAVTEPO
Kképoog omnv vrokAipoaka I'voon kot Aéopevon yu toug Xtoxovg Biooyng Avéamruéng. Ta
gupnuata vrootpiyOnkav Kot amd v mootiky] aviivon 380 amavincewv. Qotdc0, OV Kol
evhappuvtikd, o mPEmEL Vo AVIHETOTIGTOVV OC TPOKATOPKTIKE, KaOdg 1 omovcio. opadog
eLEYYOL, GE GLVOVAGUO LE TO OXETIKA HKpO detypa, kabiotovv avaykaio v enifePainon Tovg
GTO LEAAOV, LLE TTIO OGTNPO EPELVNTIKO GYESIOGLLO.

AEEEIC-KAEIOLG: EKTTONOEVTIKY] POUTOTIKTY, 0TOYOl Pudoung avdmruéng, puabnon péowm €pyov,
micro:bit, 0EPOPIKT GLVEIONOT|, POITNTES

Abstract

The purpose of this study is to examine whether the integration of Educational Robotics into
Project-Based Learning, with an emphasis on the Sustainable Development Goals, has an effect
on the sustainability awareness of students in the Department of Education. Sustainability
awareness is defined as the set of knowledge, attitudes, and intentions regarding action toward
Sustainable Development and includes both cognitive and emotional dimensions, with
Environmental Awareness being one of the seven subscales measured. The theoretical framework
adopted is based on the ExConTra learning paradigm, which integrates experiential, constructivist,
and transformative learning. The study employs a mixed-methods approach, combining
quantitative pre- and post-tests as well as qualitative content analysis. The study involved 76
students from the education department of a Greek university, who worked in groups of 2-3
people. The students designed a robotics project with micro: bit using the MakeCode programming
environment, aimed at addressing an authentic social or environmental problem linked to a specific
Sustainable Development Goal, as part of a semester-long elective course. The results showed a
statistically significant improvement across all subscales of sustainability awareness, with the



greatest gain observed in the Knowledge and Commitment to the Sustainable Development Goals
subscale. The findings were also supported by a qualitative analysis of 380 responses. However,
although encouraging, they should be treated as preliminary, as the absence of a control group,
combined with the relatively small sample size, necessitates their confirmation in the future
through a more rigorous research design.

Keywords: educational robotics, sustainable development goals, project-based learning,
micro:bit, sustainability awareness, students

BIBAIOITAPOYZXIAXH
Ebook: M£00601 6uALOYIC 0€OOUEVOV HE TN YP1)GT] NAEKTPOVIKOD

EPOTNUATOAOYIOV KOl neB0Od0AOYIR EpEVVOC
Awayeipion O100IKTVAK®V, 010 {MONS KUl TNAEPOVIK®OV EPEVVAYV KL
ocoouévamv pe to Limesurvey kot to SPSS

Ap. Kvproxi Towrika
Avark. Kanyntpia Yroioyiotikeov MeBodwv otnv Otkovopukn
Tuua Owovopkov Emotnuov [avemotpiov Osocoiiog

Ot k.x. Atootorog Awvapong, I1Etpoc Mapaferdarng kot I'dpyog @poaykoOANG TPOGOEPOVV Liia,
TPOGEYYION OYUNG oTn OleEaymyn] OdIKTVOKAOV, Ot (DoNg Kol TNAEPOVIKOV EPELVAV KoL
dedopévov. To Piprio toug pe titho MéBodor oviloyng dedouévawv ue ™ ypHon NAEKTPOVIKOD
epwTnuatoloyiov koi ucodoloyia Epevvas mapovctdlel TIG SOOKAGIEC VAOTOINGNG TNAEPOVIKMDV
KOl Ol0OIKTUOK®OV KOWOVIKOV €PELVOV KAODG Kol avtdv Tov Otevepyovvtal pe dd {dong
TOPOVGIO GUVEVTIEVKTI] — EPEVVAOUEVOV GE GYECT UE TN KUNYAVOPYAVMOCT TOV EPELVAV, ONANOT|
™M YPNON CLOTNUATOV MAEKTPOVIKOD EPMOTNUATOAOYIOV Kol GuoTNUdTeV Jdleiptong Tov
OelyLOTOG KO TV ETAYYEALATIDV TNG EPELVOG,.

H Pacwn guhocopio Tov Bifiiov eitvar 0Tl n xotvwviky épevvo. eivor mAéov kor mpofinuo.
minpogopikns. To PipAio tomoBetel tov gpevvnTi] 6TO POAO TOV OXEIPLIOTN] OESOUEVOV KO
ynowkov dwdkactdv. To Pifrio eivoar modd mepiocodtepo amd €va eyyepidoto pebodoroyiog
épevvac. ATotelel Eva TANPEC VITOAOYIGTIKO OTKOGVGTNLO EPEVVAG, GTO OO0 O GYESAGLAOG TNG
épeuvag, M ovAhoyn dedopévav, N amodnkevor, o Kabapiopds, N otaTioTikny enefepyacia, m
TEKUNPI®OT Kot 1 VOmTopay@y ot Ta, AVIILETORTILOVTOL MG EVININ VITOAOYIGTIKN POT| EPYOGIOG
(computational workflow). Amotedel ovclOoTIKG pio «YEQLPOY HETAED  EUTELPIKNG KOWVWOVIKNG
TOGOTIKNG £PEVVAG KO TTATPOPOPIKTG.

To Piprio MéBoodor oviloyng dedousvav pe ™ ypnon NAEKTIPOVIKOD EPWTHUATOLOYIOV Kai
ueBodoloyia épsvvac Tpoceépetor elevBepa, oe NAeKTPOVIKY Hopet| (ebook)! amd g Avoiktéc
Axadnpairxég Exdoceic Kédmoc. To Amofetfipio «Kéimoo»? etvan éva Amofetiplo Avorktiig
[Ip6cPBaong mov dnmpovpyndnke oto mhaicio g Apdong «EAAnvika Axadnuaikd Hiektpovika
Svuyypappoato kot BonOnuoata / KaAAmoo» kot mapéyel avoikt) npocfacn o GLYYPAUUATa,
BondMuata kot LobNnoloKd aVTIKEIEVO EMTIGTNHOVIKOD TEPIEXOUEVOL TTOV £Y0VV ONpovpYNOel amod
LEAN TNG OKOOT LLOKN G KO EPEVVITIKNG KOWVOTNTAG.

1 Kallipos: M£0080t culhoyric dedopévav pe Tn ypon NAEKTPoviKoD epatnuatoloyiov kot pefodoroyia Epguvoc
2 https://repository.kallipos.gr/
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To PipAio elvar ypNoWo G€ TPOMTLYOKOVS, UETATTUYIAKOVS (OUTNTEC KOL VTOYNPLOVG
OAKTOPES TOL EVOLOPEPOVTAL Yo LeBOSOLOYIO KOWVMOVIKNG EPELVOG Kol SLOOIKAGIES GYEOUGLOD
- GLALOYNG - avaAvomnG dedoUEVDV e ypnon epoTnuotoAioyiov. Eppabiverl pe cvykekpluéveg kat
capeic odnyieg emdved ot doun epotnuotoroyiov, 6t detypoatoinyio, oty eneepyacio Kot
avéivon tov aravinoewv. E&edwevpéva Bépata 0mme ot Aoyuol Aeyyol dedopnéEvmv (EAeyyot
GUVETELOG OTOVINGEWMV), Ol VITOKOTAGTAGELS TOV EAAEUTOVGMV TIUADV, 1) LETATPOTY| OLOLPOPETIKADV
KMpdkov Likert og pia kovn kAipaxa, ot otabuicelg Bdoet tov TANOLGHIOK®OV KOTAVOU®OV, Ol
otafpicelg vy T un amodKPIoT, TOPOLVGLAloVTOL AEKTIKA KOl VITOAOYIGTIKA, LLE TOV OVTIGTOLXO
Koo oe SPSS syntax.

Edum avagopd a&ilel va yivel otic evotnteg 6TOV 01 cLYYpoeig Tov PiAiov mapovsidlovv
TIG VEEG TEYVOAOYIES KOL TN XPNOT) TOLG GTN PON EPYUCIOV G EPELVOS ep@Tnuotoroyiov. To
Aoylopkd ompovpyiag online epomuatoroyiov mov aflomoteiton eivar to LimeSurvey, o
EQOPLOYN aVOIKTOD KOO oL dtotifetarl dwpedv kot pumopel va eykatactadel eite Tomkd og
TPOCMOTIKO LTOAOYIOTN it 6€ KAmolov eEummpetnty (server). E@ocov eykatactabel og server,
umopel v ypnotponmombel €ite o€ QVTOCLUTANPOVUEVEG OLUOIKTLOKEG £PEVVES, €ite OF
TNAEQOVIKEG €PEVVEG e Agttovpyieg Olayelptong KANCEWV, OTIC Omoieg eUMAEKOVTOL TOAAOL
oLVEVTEVKTEG (LEo® TOv Aoyispukoy queXS), eite oe €pevveg pe 01 {MONG TPOCMOTIKEG
GVVEVTEVEELS, OOV €MioNG SVVOVTAL VUL GUUUETEXOVY TTOAAOTL GUVEVTEVKTEC (LEG® TOL AOYIGLUKOD
Offline Surveys). To LimeSurvey vmepéyet onuavtikd omd Tig cuviOwg YpMNOILOTOLOVUEVES
OpUEG GLAAOYNG amavToE®V, KaODC vrootnpilet:

1. ¥Ynowkn dwyeipion delypatog

2. Ipoétuma emkovoviog Kot TpoOTVTOV KodK®V EKPaong (disposition codes) yio T pétpnon
Kol 6OYKPLOT] TOCOGTMV OTOKPIoNG

3. Awovvdeon cvotnudtov LimeSurvey / queXS / Offline Surveys yio Tnv nAEKTpOVIKN
JYELPIOT TOV TEPMTOCEDV TOV TNAEQPOVIK®V Kol 516 {DOMG EPELVOV OVTIGTOLYMG.

4. Tlototnta 0e00UEVOV Kol GTOLXELD YPOVICUOD GUVEVTEVEEMV.

To wepdhoao 4 meprypdoer oavoAvtikd 1 Swdikacio  dnuovpyiog MAEKTPOVIKOD
gpotnuatoloyiov oto LimeSurvey: modg opilovtal tOmor petafintdv, Kavoveg eykvupoTnTog,
VIOYPEDTIKA TESTIO KOl AOYIKEG OLUKAUOMGELS, KO TG OMNULOVPYOVVTOL OUAIES EPOTCEMV, POEC
TAONYNONG Kot UNYoVIGHOl EAEYXOV El0ay®YNG amavincewy. [TapdAinda, avaivetol n yneokn
dlayeiplon TV EpOTOUEVOV HEG® KOVTOVIMVY (tokens), ot unyovicpoi TpoécPacng, n Katoypapn
HetadedopEvav (Ypovog, Katdotaot), Tpdodog), kabmg Kot ot puOUIcEIS AGPAAELNG KOt 0TOpPNTOL.
To kepahaio 6 Lvotiuata kot TPOTLTA VLG TRV NAEKTPOVIKN OLOYEIPLTN KO TOV EAEYYO TOV OEIYUATOS
KOL TV ETOYYELUOTIOV THS Epevvag TEPLYpdpel ovotaotikd to. LimeSurvey / queXS / Offline
Surveys ®g TANPOPOPLOKA GLGTAUOTE E£PELVOAG, GTO OMOlo TO delypo Kot Ol €mayyeALOTieg
GLALOYNG OEJOUEVMV OPYAVAOVOVTOL, EAEYYOVTOL KOl TAPOKOAOLOOVVTIOL HECH TLTOTOMUEVOV
YNOWKOV d1adtkacidv Kot debvav mpotimmy. [apovoidletar n niextpovikny dwxeipion twv
TEPMTOGE®V avarloyo pe ) péBodo cvAroyng dedopévev. H dayeipion tov deiypatog otig
OLOOIKTLOKES €pevveg Tpaypatomotleiton péoa amd to mepPdiiov tov LimeSurvey xot to
ocvotquate queXS kot Offline Surveys, ta omoia emkovwvovv pe to LimeSurvey yw v
NAEKTPOVIKT] OOXEIPION TOV TEPTTOCEDV TOV TNAEPOVIK®OV Kot d1d {MONG EPEVVAV AVTIGTOIYWG,.
210 Ke@AAato 7 mapovstaletar n eEoywyn dedopévav kot tapadedopévav and to LimeSurvey 6to
SPSS kot ot €édeyyotl mov apopoHv Tovg puOLoVE £kPaomng cuvevtebEemv Kol EPOTNUATOAOYIMV,
Ommg Tov pLOUd amdkpLong, Tov pLOUO cuvepyaciag, Tov pLOUO dpyNnoNg Kat Tov PLOUS ETAENC.

To Piprio mapéyer pe axpifelo Ko coenveld Tic TANPOEOpieg kol KOTELOVLVGES Yo TIG
GUYYPOVES OLUOIKTVAKEG EPEVVES, TOV YNPLUKO EAEYYO TOL OEIYLOTOG KO TOV ETAYYEALATIOV, TNV
ynowkn owyeipion detypatog. Ilpoteivel mpodTLmO emkowvmviag Yoo T GTPATOAOYNOT TOL
TANOLG OV GTOYOV, AetTovpYies LOQIKNG SLoEIPIONG TWV CLUUETEXOVIMOV TNG EPELVOC, TUTTOTTOIN O
tov amoteleocpdtov ékfacng g ovvévieuéng / g avtocvunAnpwong (disposition codes).



A&omotel ta vroroyloTtikd tepifaiiovta tov Excel kot tov SPSS otig avdykeg g tekunpioong
ne Baon €pguves EpOTNUATOALOYION KO OELYLATOANTITIKEG EPEVVEC.

Ymv tprrofdba exkmaidevon, to PPAio Ba pmopodoe vo amoteAécEL KOUPLO OOUKTIKO
ocvyypappo oe pobnuota 0nog Mebodoroyia Kowvwvikng ‘Epsuvag / Epappoopévn Kowvevikn
"Epevva, [Tocotikég MéBodot Epevvag, Zratiotikn yio Kowovikég Emotueg, Kowvovioloyia g
[Tinpogopiag, Tloatik; Emomun — Anpookonnoelg, Exmadevtiky] ‘Epevva kot emucovpikd
OWaxKTIKO cOyypappa oe padnuota Emomung tov Asdopévov, Xtatiotikng Kot Astypatoinyiog,
oe Bépata Omuovpyiog apyeiov dedopévev, Olayeipiong dedopévav Kot UHETOPANTOV o€
neplPdArov SPSS, dwokvBépvnong dedopévov kar mbwmng deovroroyiog (GDPR, metadata,
consent), avomapoayoywomrag Epegvvag (Reproducible Research) (upetadedopéva, pemAKeg
AVOTOPUYMYNG TOGOTIKMV OVOADGE®VY Ko amofetipla dedopévov), Avorktig Emotung (FAIR
data, nAextpovikd amofeTplo OEO0UEVMVY KOl EPYOCIOV).

Emiong, oe pabnuata Alemotpovikov [poypappdtov oe Bspotikég evotnreg Computational
Social Science, Digital Humanities, Public Policy Analytics, Health Informatics, Marketing
Analytics.

To PipAio amevBiveTon kol 6€ €peVVNTEG, OC TANPNG 00NYOG Yo TNV €pevva ediov. Kabmg
oLVoéeL T Bempial Le TNV EPEVVITIKY TPOAKTIKY, UTOPEL va, xpnopomoindel ite wg epyactnplokd
€YXEPi010, €lTe MG TPOUKTIKOG 001 YOG LVAOTOINGCNG £PYMV TOGOTIKNG EPELVOG,.

Ap. Kvprokn Tokika
Avarmd. Kadnyntpro Yroroyiotik®v Mebodwv oty Owovopikn
Tuqua Owovopkov Emetudv [Havemompiov Oscoaliog



