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ArrceprarrlaoHeH TpyA ea upu4o6lIBaHe Ha o6pasoBareJlHa v lnay-tHa

cTe[eH,rgoKTop"

Anrop Ha,(Hcepraul{orrH}Ir rpyA: Mar. HHx. Eepar TeSurc Yfircasu
Tenaa Ha Auceprar6vr.ounr4fl TpyA: Alrropurur v rexHoJrorwu c H3I(ycrBeH

rrrrreJteKT 3a [porHo3rrpaHe Ha eQercrunHocrra BbB Btrcurero
o6pasonanue
r{nen Ha HayrlHoro xypl4: rpoQ. A-p }rH)I(. A"uerccangrp EorAanon
EernpcrH

1. Arrya.ruocr Ha parpa6ornannfl B AIrcepTaIIHoHHIts rpyA npo6;rervr B

HAYqIIO I{ H AYT TIO-IP I,IJI O}KHO OTH O IIICH I{C

AxryaluocrTa Ha pa:pa6ornan:uLs. B AI{cepTaUI{oHHt4.,I TpyA npo6leu n

HayqHo r.r HayqHo-rrpr4noxHo orHorueHr,re e o6ocuosaHa c wz6paHara HayqHa

o6lacr, TrcHo cBbp3aHa c rrpr4noxeHr{ero Ha rI3KycrBeHLItr I{HTeJIeKT B pa3nut{Hu

HayirHr.r v [pLInoxHLI Olrracru V [O-KoHKpeTHo B cQepa'ra Ha BHolrIeTO

o6pasonaHlle. B ra3[r Bpb3Ka paspa6orBaHero Ha HoBlr no-eSexrzBHrr antopllTMu

3a [porHo3rrpaHe na e$exruBHocrra na o6yueuue BbB Blrc[Iero o6pasonauue e

AorrbrTHr4TeneH aKIIeHt, xofi:ro [orBT,pxAaBa aKTyanHocrra, orpa3eHa B TeMara H

cT,A'bpx(aHr4er0 Ha fl peAcTaB eIJIJ.s, 3a peueH3ufl Al4ceprauHoHeH TpyA.

2. Crenen Ha IIo3HaBaHe cbcTonHIIeTo Ha npo6levra V TBopqecKa

rrH'rep nperarluq Ha Jr l{TepaTyp HIrs Mareprr aJI

3a crerreHTa Ha no3HaBaHe cr,croflHr{ero Ha upo6reua v rBopr{ecKa

r4HTeprrperagfl Ha nrrreparypHl{fl Marepuar ce o$opux peanHa rlpeAcraBa Ha

6azat'a rra r{3JroxeHuero n frana I ua 4ucepraulroHHllfl TpyA, KbAero e rr3BbpllreH

o6croeu [perneA v anaJwrg Ha c],ulecrByBaull{Te MeroArr c I{3KycrBeHuq HHTeTeKT

rI [pfinoxeHrrero r{M BbB Brlc[rero o6pa:onauue. Tosu [perneA ce ocHoBaBa Ha

rrpeAcraBeHnre e 6pl6luorparluxra K:bM ArrcepraUl,Iqra 174 nllreparypHl{
I,I3TorIHlrIII4, Kolrro BKJrrorIBar ltuoro6poilwu u aKTya^IIHI,I B Hacrorlql4.g MoMeHT

HayqHu ny6nuxaqvfft rro reMarvKara Ha Arlcepralll4flTa, AoKJTaALI I{ crarl4rr or
p eH oMr{p a H n crrvrc a:anfl,, v3 p.anvrs or M exAyHap oAHI4 xouS ep eu rrytkt vt [3Tor{ HTIIII4

o'r cafiroee n I4urepuer.

3. CrornercrBue rra u:6panara MeroAuKa Ha Lr3cJreABaHe Ir nocraBeHara IIeJr

It 3aAarru Ha Arrcepraur{oHHl,Ifl TpyA C rIOCTIrfHarUTe [pLrHOClI

CborsercrBr4ero ua us6pauara Meronuxa Ha I{3cJreABaHe u rlocraBeHara

rleJr vt 3al.al{v Ha ArlcepTaqr{oHHurr TpyA c rrocTl4rHaTlrTe rIpIIHocIl ce

lorBT,pxAaBa or rlpeAcraBeHara o6ocnonanocr Ha Ilerra v 3araqure B

Ar{ceprarluoHHfis rpyA. Flanuuo ocHoBareJruo e 4e$Lrtilpana 3Haql{Mocrra rI
ueo6xoAunrocrra B Hayr{Ho r{ Hayquo-npr.rno}KHo orHorlreHne or H3c.[eABaHux B



o6racTTa Ha pa3pa6oTBaHeTo Ha HoBI,I [o-e0eKTI,IBHI.I anrop]ITMI,I 3a

rrporHo3r,rpaHe Ha erlexrunnocrra Ha o6yueHIae BbB Bl,Ic[rero o6pasonaHue. Tosa
onpeAens nocTaBeHaTa IIen v 3aI,aqv Ha AllcepTal\vflTa H cboTBeTcTBI4eTO C

rrocTr4rH aTlrTe pe3ynraTl,I, oTpa3eHI,I B npI,IHOCLITe KbM AI,ICepT AUJ,,.flT a.

Ocnosnara qeJr Ha Hacrosrqr,rr Auceprallr,toHeH TpyA e Aa ce I,I3rIoJr3Ba

rpanCSopurpAll\ktflT fIOTeHIIHan Ha I43KyoTBeHI,L LIHTeJIeKT, oTHocHO

Bb3MoxHocTIrTe Ha MaIuLIHHoTo o6yueuue (ML) v aJIropI,ITMI,I 3a Au6oro
o6yreHne (DL) sa rporHo3upaHe B o6lacr:ra Ha Bllcurero o6paeonaHue.

Irlguunenuero Ha rasv qen e cBbp3ago cbc cJreAHlrre 3aAarrn Ha

AHCepTaqvsTai
- v3rpaxAaHe Ha MoAen 3a npolHo3HpaHe Ha oTilaAaHe Ha cTyAeHTHTe;

- pa:pa6orBaHe Ha [porHo3HI,I MoAenI{ 3a 3alucBaHe Ha cryAeHTI{;
- ngeHru$uqplpaue Ha aHaJtvs Ha cryAeHTI4 I'I3JIoxeHI4 Ha plrcK;

- flpunataHe na o6scsr.rM r{3KycrBeH r.rHTeJIeKT 3a rBnKyBaHe Ha MoAenI{;

- npeAnaraue Ha clrcreMa, 6aguresa na o6pa6orKa Ha ecrecrBeH e3HK;

- flpprHoc s o6racrra Ha lr3KycrBeHrrfl r,IHTeJreKT BbB BI,Ic[Iero o6pasosanue.

4. Hayvuu ulutru HayqHorpllJroxHu npI{HocI'I Ha ArlcepraulroHHlrfl TpyA

Ilpnnocrare n paepa6oreuur AI,IceprauI{oHeH TpyA ca pa3AeneHu vt

rrpeAcTaBeHH KaTO HayqHI,I, HayqHo-npIIJIoxHI,I u IIpUnON(HII, KaKTO C.IIe.qBa:

HayvHu rrpLIHocH:
- pa:pa6oreuu ca MoAenrr c r43KycrBeH ITHTeJIeKT 3a nporHo3l4paHe Ha

3arrlrcBaHeTo, oTnaAaHeTo I{ yc[exa Ha cTyAeHTI{Te;

- r,rHTerpepaH e o6scuI,IM rr3KycrBeH I{HTeJIeKT B pa:pa6oreHplTe MoAe,rIu.

Hay'rHo-np[IJro]KHn npuHocu :

- [peAnoxeH e [oAxoA 3a [pofHo3[rpaHe Ha oTlaAaHeTo Ha cTyAeHTI'rTe;

- Ir3cneABanvr. ca rexHuKr,r c MarrrrrHHo o6yuenue 3a [porHo3l,IpaHe Ha rrplleMa Ha

cTyAeHTI4 B yHHBepCHTeTI{Te;

- rrpeAnoxeH e nporHocrnrreH aHaJruts sa u4eHru$uqI,tpaHe Ha yqeHuIII'I B pI4cK;

- BbBeAeHa e crrcreMa 3a ocurypsBaHe Ha KaqecrBoro ua yue6uara flporpaMa r{pe3

o6pa6orxa Ha ecrecrBeH e3!IK.

IlpunoxH[I rrpLIHocu:
- aHaJtv3vtpaHr.r ca antopLrTMr{ c r{3KycTBeH I4HTeJTeKT 3a [pofHo3l4paHe Ha

npeAcraBxHero Ha cryAeHTr,rre, orHocHo stsAeficrsuero Ha LI3KycrBeHH.a

r.rHTeJreKT Bbpxy ycnexa I{M;
- AeMOHCTpr,rpaHo e [paKTr,rqecKo npunoxeHr4e Ha LI3KycTBeHru I4HTeJIeKT 3a

rroBlrrrraBaHe Ha KaqecrBoro Ha o6yteHrae.

5. IlpeqeuKa Ha ny6.nurcaqvtvre ro AHcepraIrHoHHfiq rpyA

Ocuonnvre rocrrrxeHl,Iq B ALrceprauI4oHHI{, rpya ca flolynrpuzupauu v 7
HafIHtr ny6lnxaqNu, or KoHTo eAHa caMocro.,ITeJIHa H ocraHaJII,ITe B cr,aBTopcrBo

c eAr.rH or HayrrHure pbKoBoI.vfferfil r.r c Ap)Tr{ cbaBTopI,I. Bcuqxu uy6luraquu ca



c TeopeTI,IqHo H npunoxHo 3HarreHlre, cBbp3aHlr ca c TeMaTa Ha Ar{cepTa\vflTa v c
[po$ecuoHaJrHoro HalpaBneHr{e 5.3. Koiuyuurarlr{ouHa kt KoMfrrorbpHa rexHr,rKa.

Ilpueuana uy6maxaquoHuara Aefinocr Karo Harrr,nHo locrartr{Ha no o6eu, na
BlrcoKo HayqHo HI,IBo I{ [olyngpu3lrpaHa B AocTaT6rrHa cTefIeH B HaLIuoHa,'IeH I,r

Me)KAyHapoAeH HaytreH nJraH.

6. Mnenuq, npe[opbrcu u 6e.nextrcn

B uayvHo orHorrreHr{e npeAcraBeHr.rflT 3a pelleH3upaHe A}rcepralluoHeH TpyA
e MHoro 4o6pe oQopuen, peailv3vlpaH L crpyKTypilpaH I{ 3aroBa Morar Aa ce
rocoqar caMo cJreAHrrTe fro BaxHr4 peAaKrlrroHHt4 vt Apyr[ He3HaqI,ITerHI4

sa6enexru:

- 6u cneanano HoMepa\ufl'ra Ha uaparpa$z, $nrypu, ra6tnqu, rpa$urz n
v3pa3v Aa e eAr,rHHa, 3a usnara Al4cepTarlufi, cnpsMa HoMepaIIVflTa Ha fJIaBHTe,

BMecro B:r,B BcflKa ulaBa ravtMa, HanpuMep firasa 2 naparpa@ 3.1;

- 3allaYra JVg 6 e 3allaq.vrre Ha Alacepra]lJr'^flTa cneABa la 6tAe B [pI4HocI4Te, a

He B 3aAarrHTe;

- o6:opHrare qacrLt cneABa Aa 6r4al: cbcpeAoroqeHrr caMo B u6pBa rJIaBa,

Harpr{Mep B uraBa 3 ,,Related Works" Ha crp. 54 u s HrKoI{ or Apyrlrre rnaBrl;

- B flpuHocr{Te cneABa [a ce qrrrlrpar Mecrara Ha rlaparpa$n, Surypu.
ra6rtut1u, qpe3 Kot4To ca rIocrLIrHarI,I Te3rr [pereHAlrpaHl4Te [pIrHocI.{;

llocoqeuure fipelopbqr{TeJrHu sa6erexxfl I{Mar peaneH cMLIcbJI Ha

rroxerraHr{s, sa iT,Eerrlara HayrrHa Aefiuocr Ha AoKTopaHTa B [epec[eKTrrBHara
HayqHa o6racr Ha Al,IcepralquflTa.

7. 3arcnrcqeHr{e c qcrra uoJroxrrreJrHa I{JrI{ orpl{IlareJrlla oqeHKa IIa
ArrcepTauuoHHuq TpyA

B saxruoqeHrre cqHTaM, rre Ar,rceprarluoHHr{.rrr rpyA e o$opuen B c:borBercrBae c

I,I3CKBaHlr.'rra, [rMa o[peAeneHz vt rrorB:bpAeHl{ TeopeTI,ItrHu vl [paKTurIecKH
lpr.rHockr, 4e$unupaHrr Karo HayqHIr, HayrrHo npl4noxHu Lt rrpvnoxHlr rIpLIHocu,

orpa3eHlr r4 norynflpv3vrpa:au B AocrarbrreH Ha 6pofi Hayuuz ny6ril:r.a\uvl B

rroAxo.(fiulu Hayr{Hrr xou$epenpr vt ctnvcaHns,. Ilpe4rarau Ha YnaxaeMoro
HayqHo xypIl Aa flpr.rcr,Au o6pasonareJrHara r,r HayrrHa crerreH ,,goKTop" Ha Mar.
urrr(. Eepar TeSurc Yfircaun n upo$ecrroHaJrHoro HarrpaBneHxe 5.3.
KonayHurcaqlroHHa lr KoMrrrorbpHa rexHr.rKa.

[ara: 29.04.2024 t TIJIEII HA XYPIITO :.......
(npoQ. A-p AnerccaHAbp Eercapcrcu)



OPINION
on a dissertation work for the acquisition of an educational and scientific
degree "doctor"
Author of the dissertation: M.Sc. Berat Tefik Uykani, Eng
Dissertation Topic: Artificial Intelligence Algorithms and Technologies
for Predicting Performance in Higher Education
Member of the scientific jury: Prof. Dr. Eng. Alexander Bogdanov
Bekyarski

1. Relevance of the problem developed in the dissertation in scientific and
scientific-applied terms

The relevance of the problem developed in the dissertation in a scientific
and scientific-applied sense is justified by the chosen scientific field, closely
related to the application of artificial intelligence in various scientific and applied
fields, and more specifically in the field of higher education. In this regard, the

development of new, more effective algorithms for predicting the effectiveness of
higher education training is an additional emphasis that confirms the relevance

reflected in the topic and content of the dissertation submitted for review.

2. Degree of knowledge of the state of the problem and creative interpretation
of the literary material

About the degree of knowledge of the state of the problem and creative
interpretation of the literary material, a real idea is formed based on the exposition
in Chapter 1 of the disserlation work, where a thorough review and analysis of the

existing methods with artificial intelligence and their application in higher
education was carried out. This review is based on the 114 literary sources

presented in the bibliography of the dissertation, which include numerous and

current scientific publications on the subject of the dissertation, reports and articles
from renowned journals, publications from international conferences and sources

from Internet sites.

3. Correspondence of the chosen research methodology and the set goal and
tasks of the dissertation with the contributions achieved

The correspondence of the chosen research methodology and the set goal

and tasks of the dissertation work with the achieved contributions is confirmed by
the presented justification of the goal and tasks in the dissertation work. 'fhe

importance and need in scientific and scientific-applied terms of research in the
field of developing new more effective algorithms for predicting the effectiveness
of higher education studies is fully justified. This determines the set goal and

objectives of the dissertation and the compliance with the results achieved.
reflected in the contributions to the dissertation.



The main objective of this dissertation is to exploit the transformative
potential of artificial intelligence, regarding the capabilities of machine learning
(ML) and deep learning (DL) algorithms for prediction in the field of higher

education.
The main objective of this dissertation is to exploit the transformative

potential of artificial intelligence, regarding the capabilities of machine learning
(ML) and deep learning (DL) algorithms for prediction in the field of higher
education.

The fulfillment of this goal is related to the following tasks of the

dissertation:
- building a model for predicting student dropout;
- development of predictive models for student enrollment;
- identification analysis of students at risk;
- application of explainable artificial intelligence to interpret patterns;

- offering a system based on natural language processing;
- contribution to the field of artificial intelligence in higher education.

4. Scientific and/or applied scientific contributions of the dissertation work
The contributions in the developed dissertation are divided and presented as

scientific, scientific-applied and applied, as follows:

Scientifi c contributions :

- artificial intelligence models have been developed to predict student

enrollment, dropout and success;

- explainable artificial intelligence is integrated into the developed models.

Scientific and applied contributions:
- an approach for predicting student dropout is proposed;
- machine learning techniques for predicting university admissions were

studied;
- a prognostic analysis is proposed to identify students at risk;
- a system has been introduced to ensure the quality of the curriculum

through natural language processing.

Applied Contributions:
- algorithms with artificial intelligence for predicting the performance of

students were analyzed, regarding the impact of artificial intelligence on their
success;

- a practical application of artificial intelligence to increase the quality of
education is demonstrated.



5. Evaluation of publications on the dissertation work
The main achievements in the dissertation work have been popularized in 7

scientific publications, one of which was independent and the others were co-

authored with one of the scientific supervisors and with other co-authors. All
publications are of theoretical and applied importance, related to the topic of the

dissertation and to the professional direction 5.3. Communication and computer

technology. I accept the publication activity as completely sufficient in volume, at

a high scientific level and sufficiently popularized in a national and international

scientific plan.

6. Opinions, recommendations and notes
From a scientific point of view, the dissertation submitted for review is

very well formed, realized and structured, and therefore only the following
important editorial and other minor remarks can be noted:

- the numbering of paragraphs, figures, tables, graphs and expressions should be

uniform, for the entire dissertation, compared to the numbering of the chapters,

instead of each chapter having, for example, Chapter 2 paragraph 3.1 ;

- task No. 6 in the dissertation tasks should be in the contributions, not in the tasks;

- overview parts should be concentrated only in the first chapter, for example in

chapter 3 "Related Works" on page 54 and in some of the other chapters;

- in the contributions, the places of paragraphs, figures, tables, through which

these claimed contributions were achieved, should be cited;

The indicated recommended remarks have a real sense of wishes for the

future scientific activity of the doctoral student in the prospective scientific field of
the dissertation.

7. Conclusion with a clear positive or negative assessment of the dissertation
work

In conclusion, I consider that the dissertation work is formed in accordance

with the requirements, has certain and confirmed theoretical and practical

contributions, defined as scientific, scientific applied and applied contributions,

reflected and popul arized in a sufficient number of scientific publications in

appropriate scientific conferences and journals. I propose to the Honorable

Scientific Jury to award the educational and scientific degree "Doctor" to M.Sc.

Eng. Berat Tefik Uykani in the professional direction 5.3. Communication and

computer technology.

Date: 2910412024 ME,MBER OF THE JURY:.
(Prof. Dr. Alexander Bekyarski)


