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Iepiinyn

H a&lonoinon tov 1eyvoroyidv g TANPOQOPIs Kol TOV ETKOVOVIDY GTOV ¥HPO TNG
ekmaidevong cvuPdAdel kabnuepvd oty TOpOy®YN Kol omobnkevon peydAwmv
ToGoTNTOV dedopévav. H avaykn amoteAeGHATIKNG aVAALGNG OVTAOV TOV dEJOUEVHV
YL TV OVOKAALYT TOADTILOV TANPOPOPIDV KOL TN LETATPOTT TOVG GE GUGTNOTIKY
YVOON CLVTELESE OTNV avATTLEN TV TTedimVv g EE0puéng I'voong and Exmaidevtucd
Agdopéva kat g Mabnolakng Avaivtikng. H EE6pvén I'vioong and Exmodevtikd
Agdopéva, EMKEVIPOVETAL 0TV avATTLEN Kol epappoyn nebddwv EEopuEng I'vivong
0€ EKTTOOEVTIKA OEOOUEVA Y10, TNV ETIAVCT] GNUOVOVIOV EKTOLOEVTIKAOV TPOPANUATOV,
evdd N Mafnowokr Avolutiky] €oTidlel TePlocOTEPO OTN OldKAGIO TG HABNnoNg,
aEloToIMVTOS TNV aVAAVLOT OE00UEVOV Y10, TNV EVIOYLOTN TOV OOOIKOCIOV ANYNMG
anopdoewv. QoTO60, aveApTNTA Amd TOV TPOTO TPOCEYYIONG EVOG EKTOUOEVTIKOV
TPOPANUATOC, Kot TaL 0VO EMOTNUOVIKA TTEd TR £X0VV KOOGS GTOYOVS: TN PedTimon g
uéOnong kot v avaaduon e moldTnTog TS TPOSPEPOUEVIC EKTOLOEVONC.

H npéPreyn tov pabnolok®dv amoTeAeoUATOV TOV EKTAOEVOUEVOV GLVIOTE Vo amd
T0 onpoavtikdTepa TpofAnuata tov nediov g EEopvéng I'vibong and Exmodevtikd
Agdopéva kor g Mabnowokng AvoAivtikng. H aviletdmion 1ov Guykekpiévov
npoPANUaTOg  apopd otn  Onmuovpyie  €vog  povTEAOL  Katnyoplomoinong 1
TAAVOPOUNONG, AVAAOYO LLE TN GVOT) TOV YOPAKTNPIOTIKOD TPOPAeEYNCS, EQapUOlovTog
évav KotdAAnia emheypévo adyopipo EmiPrenopevng Mnyovikig Mabnong, omwg
etvar, yw mapdadetypa, &va Oévipo amdeaons. Qotodco, 1M dnuovpyio  evog
TPOPAENTIKOV HOVTEAOL TpoUTOBETEL TNV €KTaidELON TOV aAyopiBuov G €va GHVOAO
ETIKETOTOMUEVOV dEd0UEVDV, ONANON £va GUVOLO Yo TO 01010 givat YvmoTég TOG0 01
TWEG TV aveapmntev HETaPAnT®V, 060 Kot 1 T TG HeTaPAnmg andpaons. H
SVOKOATD, GUAAOYNG ETIKETOTOMUEVOV OEOOUEVMV £XEL OO YNOEL GTNV OVATTVEN VEDV
pnefodwv Mnyavikng Mdabnong ot omoleg yoapaxtnpiloviol, yevikd, HE TOV OpO
«Mnyoavucy Mabnon pe EAAum Enifieyny. H Hu-EmPienopevn Mnyavikiy Mabnon
ka1 1 Evepyn Mnyoavikr) Mabnon amotelovv Tig KOPIEG CLVIOTMOEG ALTOV TOL parydaiol
OVOTTUCCOUEVOV TESIOV, GTOYEVOVTAG 0T BEATIOTN AE10TTOINGOT) ETIKETOTOMNUEVOV KoL
UM ETIKETOMOMUEVAOV OEOOUEVMV Y10 TN ONUIOVPYIC OTOTEAEGUATIKOV Kol EDPOOTWV
povtélmv Mnyavikig Mdabnonc.



Ta tedevtaia ypovia, apketol alyopiBuot Mnyavikng Mabnong pe EAxlnn Enifieyn
&yovv avamtuyfel ko epapuootel pe peydAn emtvyio yio v emiAvorn dapopmv
TPOPANUATOV 0 TOAAG EMGTNUOVIKA TTEdiO. 26TOGO, 1| AMOTEAECUOTIKOTN T CVTOV
TV neBOd®V dev €xel pedetnBel oto medio ¢ exmaidgvong, OTMS cuvayetal amd TNV
avaoKOmnon g oxetikng Piproypagiog, ONUIOVPYOVTOG VEEC TPOKANGELS Yo
EMIOTNHOVEG KO EPELYNTEG TOV YMPOL. Ot TPOKANCELS AVTEG OEV APOPOVV LOVO GTNV
EPAPLOYN VPIOTAUEVOV HeBOd®V Mryavikng Mabnong pe EAlumn EnifAeym ota media
¢ EE6puénc I'vioong and Exmadevtikd Agdopéva kot g Mabnolokng AvaAvTikig,
aAAG Kol otV ovamTuén vE®V odyopiBuov yio TV StOAoN TOAVTYUNG YVAOONG amd
TEPAOTIEG TOGOTNTES EKTOOEVTIKMDV OEOOUEVMV.

e avutd T0 TAOIG10, O TPOTAPYIKOG GKOTOG TNG TAPOLSAS OlaTPIPNG elvar 1 avamTuEn
véov puefoddowv Mnyavikng Mdanong pe EArn Enifieyn kot n epappoyr toug oty
TPOPAEYT TOV HOONCIOKOV OTOTEAEGUATOV TV GTOVSOCTOV GE dAPopes Pabuioeg
m¢ ekmaidevone. Ilo  ovykekpéva, oavoamtdocovpe £€vav  ohyopiBpo Hpu-
EmPrendpevne Koammyoplomoinong pe Zvvekmaidevon kor évav aiyopiuo Hut-
EmPrendpevne Toiwdpdunone yia v mpofAieyn ¢ amddoons Kot tov Padpov,
AVTIGTOY O, TPOTTLYLOKMV POITNTAOV OTNV £E AMOoTAGEMG Tprtofaduia eknaidevon. Ot
TPOTEVOUEVEG HEBOOOL KPIvovTal KATAAANAES TOGO YOl TNV OMOTEAECUOTIKY, OGO KO
mv &ykoupn mPoPAEYN TOV HOONCLOKOV OTOTEAEGUAT®OV TMOV GTOVIUCTOV, OTMG
TEKHOUPETOL OO TO TEIPAUATIKA ATOTEAEGUATO TOV ONUOGIEVUEVOV EPYUCLOV LOG.

OLokAnpmvovtag, Bewpovpe OTL N TOPOVGH SATPIPN OTOTEAEL TNV TPMTI GLGTNLOTIKN
Kol OAOKANpoUéEVN mpoomdbela v v a&omoinon g Mnyavikng Mdadnong pe
EXm Emifleyn otov yodpo g €KMOIOELONG, TPOGOOKAOVTAS GOO®OS KOADTEP
aroteAéopato omd TG Tapadoctokés pedddovg EmPrendpevne Madnong.
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Abstract

The use of information and communication technologies in the educational field
contributes daily to the production and storage of large amounts of data. The need for
an effective analysis of these data for retrieving valuable information and their
converting into systematic knowledge resulted in the genesis of the fields of
Educational Data Mining and Learning Analytics. Educational Data Mining focuses
primarily on the development and implementation of data mining methods on



educational data for solving important educational problems, while Learning Analytics
is centered mainly around the learning process, exploiting data analysis in order to
reinforce the decision-making procedures. However, irrespectively of the method used
to approach an educational problem, both scientific fields have common goals; the
improvement of learning and enhancing the quality of education offered.

The prognosis of students’ learning outcomes constitutes one of the most significant
problems in the fields of Educational Data Mining and Learning Analytics. The
handling of this specific problem relates to the creation of a classification or regression
model, depending on the nature of the outcome variable, implementing a supervised
learning algorithm, such as a decision tree. However, the building of a predictive
learning model presupposes the training of the algorithm in a set of labeled data. The
difficulty of acquiring labeled data has resulted to the development of new machine
learning methods which are generally referred to as “Weakly Supervised Learning”.
Semi-Supervised learning and Active Learning constitute the main components of
Weakly Supervised Learning with a view to exploiting a small number of labeled
examples together with a large number of unlabeled ones in the best possible manner,
for building accurate and robust learning models.

In recent years, a plethora of Semi-Supervised Learning algorithms have been
developed and implemented with great success for solving a variety of problems in
many scientific fields. However, the effectiveness of these methods has not been
thoroughly studied in the educational field, as it is evident from the pertinent literature,
generating, thus, new challenges for scientists and researchers. These challenges relate
not only to the implementation of existing Semi-Supervised Learning algorithms but
also to the development of innovative algorithms for extracting valuable knowledge
from various sources of educational data.

Within this frame, the main purpose of the present thesis is the development of new
Semi-Supervised Learning methods and their implementation for the prognosis of
students’ learning outcomes at different levels of education. More specifically, we
develop a co-training style algorithm and a semi-supervised regression algorithm for
predicting the academic performance and the grades of undergraduate students in
distance higher education, respectively. The proposed methods are deemed to be very
effective for the accurate and early prediction of students’ learning outcomes, as
confirmed by the experimental results of our published studies.

Rounding up, we consider that the present thesis constitutes the first systematic and
comprehensive attempt towards exploiting the Semi-Supervised Learning framework
in the educational field, anticipating better results than those generated from traditional
supervised methods.
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