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ABTOp Ha JUCEPTAlMOHHUS TPYy: Mar. nizK. bepar Tepuk Yiikanu

Tema Ha AUCEPTALMOHHUS TPYA: AJIOPUTMHU M TE€XHOJIOIMH € M3KYCTBeH
HHTEJEKT 32 MNporHodupaHe Ha edpeKTHBHOCTTA BBB BHCIIETO
ob6pa3oBanue

YjleH Ha HAY4YHOTO >Kypu: mpod. a-p HHK. Auekcanabp boraaHos
Bexsipcku

1. AkTyajaHocT Ha pa3paGoTBaHMsi B JHCEPTALMOHHHMSI TpyA mnpobiem B
HAYYHO U HAYYHO-NIPHJIOKHO OTHOIIEHHE

AKTyaJJHOCTTa Ha pa3pabOTBaHMs B HMCEPTAIMOHHUA TPy TpodiaeM B
HAYYHO M HAYYHO-IIPHIOXKHO OTHONICHHME € o0OCHOBaHa ¢ u30paHara Hay4vHa
00J1aCT, TACHO CBBp3aHa C MPHIOKEHUETO HA U3KYCTBCHUS MHTEJIEKT B PA3JIMIHU
HAYYHM M [PWIOKHM OOJaCTH M TO-KOHKPETHO B c(epara Ha BUCIIETO
obpasoBanue. B Tasu Bpb3Ka pa3pabOTBAHETO HA HOBH MO-C()EKTUBHH ATOPUTMH
32 POTHO3UpaHE HA e()EKTUBHOCTTA HA OOYYCHHE BBB BHMCIIETO 00pa3soBaHUE €
JIOI'BJIHUTEJIEH aKLIEHT, KOMTO MOTBBPK/AaBa akTyaJHOCTTa, OTpa3cHa B TeMara U
ChABPIKAHUETO Ha MPEJACTaBEHH 32 PELICH3US JIMCEPTALIMOHCH TPY L.

2. CrereH HAa TMO03HABaHE CBHLCTOSIHMETO Ha IpoldJjeMa H TBOpYecKa
MHTEPIIpeTALHs HA JIUTePaTypPHUsl MaTepHuall

3a CcTemeHTa Ha II03HaBaHE CHCTOSHHUETO Ha IpoliieMa M TBOPYECKA
MHTEpIIpETal|s Ha JMTEpaTypHUS MaTepuay ce opopMms peajHa MpeicTaBa Ha
6a3zara Ha U3J0KeHHeTo B I'1aBa 1 Ha qUcepTallMOHHUSA TPY/L, KBJIETO € U3BBPIICH
00CTOEH IIperiie/l ¥ aHaIu3 Ha ChIIECTBYBAIIUTE METOU C M3KYCTBEHUS HHTECIICKT
¥ IPUJIOXKEHUETO UM BBB BHCIIETO oOpasoBanue. To3u mperien ce ocHoBaBa Ha
npencraBeHuTe B OubnmorpadusATa KeM jaucepranusTa 174 jmreparypHH
U3TOYHUIIM, KOMTO BKJIIOYBAT MHOTOOPOMHM M aKTyaJlHU B HACTOSIIMS MOMCHT
HayyHW IyOJIMKAalMK 1O TeMaTUKaTa Ha JUCepTalusaTa, JOKIaJd M CTaTUH OT
PEHOMUPAHU CITUCAHMS, M3IaHUS OT MEXIYHApOIHN KOH(PEPEHIMH ¥ U3TOYHMIH
ot caiitoBe B MIHTEpHET.

3. CroTBEeTCTBUE HA n36paHaTa METOAUKA HA U3CjieBaHe U NnocTaBeHaTa HeJl
M 3aJ]a9M HA JUCEPTALUOHHUS TPY/A € MIOCTUTHATHTE IPHHOCH

CBHOTBETCTBUETO Ha H36paHaTa MCTOAMKA Ha HM3CJIACABAHC M ITOCTaBCHATa
eJl W 3aJayd Ha JUCCPTAMOHHMA Tpyd C IMMOCTUTHATUTC IIPUHOCH CC
NOTBLpIXKJAaBa OT IpeaAcTaBcHarTa 000CHOBAHOCT Ha neJjitTa M 3a4a4UTC B
JUCCPTALIMOHHUA TPYUH. HarmrpnHo ocHoOBaTenHO € ﬂe(bymnpaﬂa 3HAYUMOCTTa U
HCO6XOI{I/IMOCTT21 B HAYYHO U HAYYHO-IIPUJIOKHO OTHOMICHHWE OT HU3CJIC/ABAHUS B




obmacrra Ha pa3paboTBAaHETO Ha HOBU MO-€)EKTUBHU  aQJITOPUTMH 32
MPOrHO3MpaHe Ha e()eKTHBHOCTTa Ha 0OydeHHE BHB BHCIIETO oOpaszoBanue. Toa
omnpejelis TMOCTaBeHaTa [eJl U 3aJayd Ha JUCEepTalusTa M ChOTBETCTBHETO C
[OCTUTHATUTE Pe3yJITaTH, OTPA3CHU B IPUHOCHTE KbM JIMCEPTALUATA.

OcHoBHATAa eI HAa HACTOSINUS JUCEPTALlMOHEH TPYJ € Ja C€ H3II0JI3Ba
TpaHCOPMUPALMAT  MOTEHUMAJI Ha  M3KYCTBEHHs  WHTEJICKT, OTHOCHO
BB3MOYKHOCTATE Ha MamMHHOTO oOydenwe (ML) m amroputMu 3a AbIOOKO
o6yuenne (DL) 3a nporHosupane B 001acTTa Ha BUCHIETO 0Opa3oBaHHe.

M3bJIHEHUETO HA Tas3W IEJ € CBBP3aHO CBhC CJAEeJHHTE 3a4a4d Ha
AUCEPTALUSITA:

- U3rpakJaHe Ha MOJIEJ 3a IIPOrHO3MPaHE Ha OTIIa/IaHe Ha CTYJACHTUTE;

- pazpaboTBaHe Ha IPOTHO3HM MOJIE/IH 3a 3alIMCBAHE Ha CTY/ICHTH,

- wieHTHQUIMPAHEe Ha aHAJIU3 Ha CTYJIEHTH U3JIOKCHH Ha PUCK;

- pujiarane Ha 0OsSCHUM M3KYCTBEH MHTEJICKT 3a THJIKYBaHE HAa MOJIEIIN;

- peJylaraHe Ha cuctema, 6asuiieHa Ha 00paboTKa Ha €CTECTBEH C3HK;

- IpHHOC B 00JIaCTTa HA U3KYCTBEHUsI MHTEJIEKT BBB BUCIIETO 00pa3oBaHueE.

4. Hay4Hu u/MJd HAYYHONPHUJIOKHH IIPUHOCH HA IMCEPTAUHOHHUS TPYA
ITpuHocute B pa3paboTeHHs [IMCEPTAIMOHCH TPYJ Ca pasieicHU H

IPEJCTABEHN KATO HAYYHH, HAyYHO-TIPHJIOXKHH U IPHJIOXKHU, KaKTO CJIe/IBa:
Hayuynu npuHocu:

- pa3paGoTeHH ca MOJAEIM C M3KYCTBEH MHTCICKT 3a IPOrHO3MpaHe Ha

3alMCBaHETO, OTIAJAHETO U yCIeXa Ha CTYICHTHUTE,

- IHTErpepa € 00sICHUM M3KYCTBEH UHTEIEKT B pa3paboTeHUTE MOJICIIH.
Hay4HO-npUI0KHHA IIPHHOCH:

- IPEJUTOKEH € TIOJIX0/] 32 IIPOrHO3UPAHE Ha OTIAJaHETO HA CTYJCHTHTE;

- W3CJIE/IBAHU Ca TEXHUKHU C MAIIMHHO 00y4YeHHUeE 3a NPOrHO3MpaHe Ha IpueMa Ha

CTYJICHTU B YHUBEPCUTETUTE;

- IIPEUIOMNKEH € MPOrHOCTUYCH aHAIH3 332 HICHTU(UIIMPAHE Ha YUYCHUIIM B PUCK;

- BBBEJICHA € CUCTEMA 3a OCUT'YpsIBaHE Ha Ka4eCTBOTO Ha ydyeOHaTa rporpama 4pes

00paboTKa Ha ECTECTBEH €3HK.
I[IpunoxkHu npuHOCH:

- aHAJM3UPAHM Ca AJITOPUTMM C M3KYCTBEH MHTEJEKT 3a IIPOTHO3MpaHe Ha

IpPEJCTaBSIHETO Ha CTYAEGHTUTE, OTHOCHO BB3JICHCTBHETO Ha W3KYCTBCHUS

MHTEJICKT BbPXY yCIIeXa UM;

- JIEMOHCTPHPAHO € TMPAKTUYECKO IPUIOKEHUE Ha HM3KYCTBEHHMS HHTEJIEKT 3a

[OBUIIABAHE HA KAYCCTBOTO Ha 00y4EHUE.

5. llpeneHka Ha NyOJIMKALUHUTE 110 JUCEPTALMOHHUS TPY/
OCHOBHHTE IOCTIKEHHS B MCEPTAMOHHMS TPYJL ca IOIyJIIPU3MPAHU B 7

Hay4YHH H}/6HI/IKaHI/IH, OT KOUTO €1HAa CaAaMOCTOATCIIHA U OCTAHAJIUTE B ChaBTOPCTBO
C €AUH OT HAYYHUTC PBKOBOJAUTCI/IU U C JIPYTH CbaBTOPH. Bceuuku H}’6.HI/IK21LII/II/I ca



C TEOPETUYHO U MPWIOKHO 3HAaYEHHUE, CBBP3aHM Ca C TEMAaTa Ha JUCEPTalMATa U C
npodecuonasnoTo HanpasiaeHue 5.3. KoMyHHMKalMOHHA U KOMIIIOThPHA TEXHUKA.
[Mpriemam mmyOJMKaIMOHHATA JEHHOCT KAaToO HAITBIHO JOcTaThuHa 1o oOeM, Ha
BHCOKO HAy4YHO HUBO U IOIMYJISIPU3UpaHa B JOCTAaTh4YHA CTEINEH B HAUMOHAJIEH U
MEXTyHapO/ICH Hay4eH IUIaH.

6. MueHus1, IpenopbKH U 0esIeKKH

B Hay4YHO OTHOIIEHHUE MPEJICTABCHUAT 3a PELICH3UPaHE JUCEPTALlUOHEH TPy
e MHOro no6pe odopMeH, peanu3upaH U CTPYKTYpHpaH M 3aTOBa Morar Ja ce
rmocoyar camMoO CJACJHWTE I10 BaXHH PEJAKIIMOHHH € JPYrd HE3HAYUTEITHU
3a0€es1eKKNU:

- Ou cieaBajo HoMmepanusaTa Ha naparpadu, urypu, Tabiauuu, rpad@uku u
M3pas3u Jla ¢ eJMHHA, 3a IslaTa JUcepTalys, CIpsMa HOMEpalMsaTa Ha IJIaBUTE,
BMECTO BLB BCsKa IJIaBa Jia uMa, Harnpumep [ maBa 2 maparpad 3.1;

- 3aJa4a Ne 6 B 3amaunTe Ha aucepranudaTa cjieiBa ga 6131[6 B IIPUHOCHUTE, a
HC B 3a/1a4YNTC,

- 0030pHHTE YacTU ciiefBa Jila OBAaT ChCPEOTOYEHU caMO B IIbpBa IJIaBa,
HarpuMmep B 1y1aBa 3 ,,Related Works*™ Ha cTp. 54 1 B HAKOM OT JIpYI'UTE IJIaBH,;

- B IPUHOCHTE CJIe[[Ba Jia Ce LUTHpAT MecTara Ha mnaparpadu, Qurypw,
Ta0JIMIIK, Ype3 KOUTO Ca MMOCTUTHATH TE3U IIPETEHAUPAHUTE IIPUHOCH

ITocouenure MMpCTIOPBHIUTCIIHA 3a0CJIC)KKM  HUMaT pcajicH CMHCHI Ha
MoJkejlaHus 3a ObJaemara Hay4Ha JCHHOCT Ha JOKTOpaHTa B ICPECIICKTHBHATA
Hay4Ha obiacT Ha JacepranuAaTa.

7. 3akjroyeHue ¢ siCHA MOJIOKUTETHA WJIM OTPULATE/IHA OLIEHKA Ha
JAMCePTALIMOHHUS TPYA

B 3akiroueHue cyuTam, 4e JUCEPTAMOHHUAT TPy € 0OPMEH B CHOTBETCTBHE C
U3CKBAHUATA, WUMa OIPEAC/ICHH U IOTBBPJICHU TCOPETUYHU U TPAKTUYCCKU
NPUHOCH, Je(UHUPAHA KATO HAyYHHU, HAYYHO MPHUJIOKHU U MPHJIOKHH IPUHOCH,
OTpa3eHM M TIOMYJISPU3UPAHH B JOCTAThYeH HA OpoW HAay4YHH ITyOJIMKAalUU B
HOJXOIAIM HaydyHH KoH(pepeHIMH W crucaHus. [Ipemnaram Ha YBakaeMoTo
HAYYIHO JKYPH JIa IPUCHIN oOpa3oBaTelHATa U HAyYHa CTEIICH ,,JIOKTOp” Ha Mar.
unxk. bepar Tedux VYiikanm B npodecroHasHoro HampasieHue 5.3.
KoMyHHKAIMOHHA M KOMITIOTHPHA TEXHUKA.

Hara: 29.04.2024 r. YJIEH HA KYPHUTO.:.....coovuvvinerinerccineninnen
(npod. n-p Anekcanabp beksipckn)



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 dissertation 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 174 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. The
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:

Scientific 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 popularized 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: 29/04/2024 MEMBER. OF THE TJURYY.....consmsusmsmmn s omnmes
(Prof. Dr. Alexander Bekyarski)



