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CTAHOBWULWE

AucepTaLMOHEH TPy 3a npuaobusaHe Ha 0bpa3osaTenHa v Hay4Ha cTeneH “gokrop”

no npodecuoHanHo HanpasneHue: 5.3 KOMyHUKALMOHHA U KOMMNIOTBPHA TEXHUKA

/4HA CeunanHocT: ABTOMaTU3MpPaHU cucTemu 3a 0bpaboTka Ha uHpopmaLma u ynpasnexue

Tema Ha AucepTauMoHHUA TpyA: ANTOPUTMU U TEXHONOTMMU OT U3KYCTBEHUA UHTE/NEKT 33
nporHo3upaHe Ha epeKTUBHOCTTa BbB BUCLIeTo 0bpa3osaHue

ABTOp Ha ANCEPTaLWOHHUA TPYA: Mar. MHXK. BepaT Teduk YitkaHu

YneH Ha Hay4HOTO »Kypu: AoL. A-p UHXK. Becka CredpaHosa lNaH4YeBa

1. AKTyanHoct Ha paspaborBaHMs B AMCEPTALMOHHUA Tpya npobnem B Hay4yHO M
Hay4YHOMPUNOMKHO OTHOLLEHUE

MpeacraseHUAT AUCEPTALMOHEH TPYA € HAaCO4YeH KbM M3CNeABaHe Ha Bb3MOXKHOCTUTE 33
npunaraHe Ha TEXHONOTMUTE W anropuTMuTe OT 0BnacTTa Ha W3KYCTBEHWA MHTENEKT B
CbBPEMEHHOTO Buclue obpa3oBaHue. AapecupaHm ca PpasnnyHu Bb3HMKBaLLM Nnpobaemu KaTo:
1) NporHo3npaHe Ha OTNaaaHeTo Ha CTyAeHTH; 2) NporHo3upaHe Ha 3anncBaHeTo Ha CTYAeHTH
B yHuBepcutera; 3) [lporHosupaHe Ha ycnexa Ha CTyAeHTMTe B KypCa W PaHHO
naeHTMdUUMpaHe Ha CTYAeHTH C puck; 4) M3nonssaHe Ha 0b6paboTka Ha ecTecTBeH e3uK 3a
LLeNnuTe Ha OCUrypABaHe Ha KauecTBOTO BbB BUCWeTo obpa3osaHue. [iucepTauMOHHUAT Tpyd e
nocseteH Ha HE3CNOPHO aKTyaNHa TEMATUKA KaTo Npean3BUKaTeNCTBaTa M Bb3MOXKHOCTUTE Ha
M3KYCTBEHMA MHTENEKT 3a NOBMLUABaHEe Ka4yeCcTBOTO Ha BUcLIeTo obpa3oBsaHue.

2. CreneH Ha no3HaBaHe CbCTOAHMETO Ha nNpobnema u TBOpYECKA MHTEpnpeTauuns Ha
NUTepaTypHUA maTtepuan

[IMCepTaHTLT @ Hanpasua aHaIMTUYHM U KPUTUYHW UHTEPNpeTaLun Ha usnonssauute 174
NUTepaTypHU N3ToYHMKa. OT aHanu3uTe U U3CNeABaHUATA € BUAHO, Ye No3HaBa MHOTo fobpe
CbCTOAHMETO Ha NpobaeMuTe, CBbP3aHM C NpUNaraHe Ha TexHUkuTe u anroputmute ot UK 3a
pelwasaHe Ha pa3nuyHu npobnemu B obnactTa Ha BucweTto obpasosaHue. Ha Ta3u basa ca
dopmMynMpaHn UuenTa M 3agauuTe, KOMTO Ca pelleHn NnocnefoBaTenHo B OTAENHUTE TNaBu.
[ncepTaumoHHUAT Tpya e odopMeH B LIECT r1aBu, 3aKnyeHune, anpobauyma, npuHocu no
AVNCePTaLUMOHHUA TPY/, CMUCHK € NyBAMKaLMK N0 ANCEPTALMOHHUA TPYA, CAIUCHLUM C Gurypu 1
Tabnuum, 6ubnuvorpadcka cnpaska Ha U3NON3BaHUTE NUTEPATYPHU M3TOUHULKU. OBeMbT Ha
AncepTaunoHHUA Tpya e 182 ctpaHnum, cbabpiKa 25 Tabauum n 70 gurypu.

3. CvotBercreBMe Ha u36paHaTa MeToAuKa Ha uscnenBaHe U noCraBeHaTa uen U 3agadum
Ha AUCepTauMOHHMA TPyA C NOCTUIHATUTE NPUHOCH

3a nocTuraHe LEenTa Ha AMCepPTauMOHHMA TPYZA € HanpaBeH aHanu3 Ha OCHOBMUTE Ha
U3KYCTBEHUA WHTENEKT, anropuTMuTe 3a MawwuHHO obydeHve, npeav3BuKaTeNncrsarta npu
NPUNOKEHUETO Ha W3KYCTBEHWA WHTENEKT BbB BucweTo obpa3oBaHMe, M MNO-CNELUanHo
Bb3MOMHOCTUTE 33 NPOrHo3upaHe BbLB BucweTo obpa3oBaHue, KaTo ce PoOKycupa BbPXY
Cb3AaBaHe Ha NMPOrHO3HWM MOAENM 3a 3aNUCBaHe Ha CTyAeHTUTe, oTnajaHe, yCnex U paHHo
naeHTMGUUMpPaHe Ha CTYAEHTU B PUCK, YCNEBaeMOoCT Ha 0by4eHneTo, aHanus u U3BINYaHe Ha
nHdopmauma OT aaHHM 3a obyyeHueto. MeToamKata Ha wu3cnepBaHe e usbpaHa B
CbOTBETCTBME C MOCTaBEHUTE LEN W 334ayn. 3a pelwasBaHe Ha 3ajauyuTe, NOCTaBeHWU B
AUCepTaUMOHHUA TPyA Ca M3CNEABAHU BB3IMOMKHOCTUTE 33 NPOrHO3MpaHe Ha npuema Ha
CTYAEHTU B YHMBEPCUTET], KaTo Ce B3emMaT Npeasus, He CaMo TOYKUTE OT NPUEMHUTE U3NUTH,
HO W pe3ynTaTuTe OT MaTypuTe U NpPeaULLHUTE OLEHKM OT TMMHa3MATa. ABTOPBT € NOCTUTHAN
GOpMyNMpaHUTE MPUHOCK MO AUCEPTALUMOHHUA Tpyh 4pe3 noabpaHuTe, Cb3aageHU W
M3N0N3BaHU NOAXOAALLM CpeacTBa.



4. Hay4Hu n/unm Hay4HONPUNOKHM NPUHOCK HA ANCEPTALMOHHMUA TPYA,

MNpuHOCKTE, NOAYYEHU B pe3ynTaT Ha AUCEPTaLMOHHUTE U3CNeaBaHMA moraT Ja bbaart
OTHECEHW KbM KaTeropuuTe oboraTABaHe Ha CbLUECTBYBALLO HAYy4YHO 3HAaHME W Hay4HU
NOCTUXKEHUA B NPAKTUKaATa, KAaKTO U A0Ka3BaHe C HOBW CPeACTBA Ha CbLLECTBEHM HOBM CTPaHU
B CbLUECTBYBALUM Hay4HU npobnemu v Teopuu. Ha 6aszata Ha NosyYeHUTe B AMCEePTaLMOHHATA
paboTa pe3ynTaTtv, npuHocuTe moraT aa 6baat 0606LEeHM KaKTo creaBa:

=  HayyHu npuHocu:

e Pa3paboTeHu ca NPOrHO3HWM MOAENW 33 MPOrHO3MpaHe Ha Npuema Ha CTYAeHTH,
OTNafaHe Ha CTYEeHTU, PaHHO MAEHTUPULMPAHE Ha CTYAEHTU, U3NOMKEHMN Ha PUCK OT
oTnagaHe, u ycnex Ha CTyaeHTUTe.

e MUWuTerpupaH e 0bacHMM MW Ypes BbBEXAaHE Ha CTOMHOCTUTE Ha SHAP, fonpuHacaiiku
3a Hay4HMA OUCKYPC 32 Tb/IKYBAaHETO Ha moaena.

" Hay4HO-npunoMcHU NpuHocu:

* [lpeanoxeH e NoaxoA 3a NPOTHO3MPAHE Ha OTNajaHeTo Ha CTYAEeHTUTEe, W3MOoN3Ball
NOTUCTUYHA perpecun Bb3 OCHOBA Ha Aemorpadcku AaHHU, akageMUYHOo npeacTaBaHe
W OaHHM 33 3anucBaHe.

* W3cnepBaHM ca TeXHWKM 33 MalWMHHO OobyyeHue 3a NPOrHo3MpaHe Ha npuema B
YHUBEPCUTETU, Ype3 aHaNU3MPaHEe Ha Pe3yNTaTUTE OT MPUEMHUTE U3NUTU, MaTypuUTe u
OLEHKUTE OT cpeaHoTo obpasoBaHue.

* [lpeanokeH e NPOrHOCTUYEH aHanu3 3a WAeHTUGUUMPAHE Ha YYEHUUU B PUCK,
KOMOWHMPaNKN Hay4yHU M3CNefBaHWUA C NPAKTUYECKO NPUIOXKEHWE, B NOAKPena Ha
cpeauTe 3a obpasoBaHWe B peasiHUA CBAT U NOBULIABAHE HA NPOLLEHTa Ha 3aabprKaHe
Ha CTyAeHTUTe.

* BbBepeHa e cuCTEMa 3a OCUIypABaHE Ha Ka4yecTBOTO Ha yyebHaTa nporpama,
usnonssawa obpaboTka Ha ecTecTBeH €3MK 3a aHanu3 Ha yyebHuTe nporpamm,
U3BAMYaHe pe3ynTaTuTe OT 0by4yeHMEeTo M oueHKaTa MM, C nomolTa Ha Bloom's
TaKCOHOMMA Ha raaroauTe.,

= [lpunoxcHuU NpuHocu:

e AHanu3npaHu ca anroputmum 33 MKW 3a nporHosMpaHe Ha nNpeacTaBAHETO Ha
CTyAeHTUTe BbB BuUcweTo obpa3oBaHMe, ponpuHacawM 3a pas3bupaHeTo Ha
Bb3AencTBMeTo Ha MU BbpXy akaaemuyHuUA ycnex.

e [JlemOHCTpUpaHO € MpPakTUYEeCcKOTO MNPUAOKEHUe Ha TexHonormute 3a MU 3a
NoBMLIABaHe Ha Ka4yecTBOTO Ha 0byyeHue BbB BuUCLeTo 0bpa3oBaHKMe, KOMTO MOraT A3
6baaT NpuNoKEHU, 33 Aa Ce U3BNEKAT NON3UTE OT TexHonorusTa c M.

5. MpeueHka Ha nybnukaumute no AMUcepTauMOHHUA Tpya: 6poil, XapakTep Ha
M3aHNATA, B KOMTO Ca OTrneYaTaHu

MonyyeHuTe OT aBTOpa pe3ynTaTi OT ANCEPTALMOHHOTO U3cNesBaHe ca nybauKkysaHu B 7
Hay4YHW CTaTUK, KaTO eZHa OT TAX e camocToATeNHa. OcTaHanuTe ca B CbaBTOPCTBO C Hay4yHUTe
PBKOBOAUTENN, KATO AMCEPTAHTHLT € NbpBM asTop. NybankaummTe ca HanpaBeHU B nepmoaa
2020-2023 roguHa u ca Ha aHMIMICKM e3uk. [MoKpuBaT TemaTMKaTa Ha npeacTaBeHaTa
AucepTaumoHHa paboTa, KaTto OTPa3ABaT OCHOBHUTE NOCTUFHATM PE3yATaTU U NPUHOCK M NO
TO3M HAYMH e NOCTUrHaTa AocTaTbyHa NybanYHOCT cpeq HaydHaTa obLHOCT.



6. MHeHuMA, NnpenopbKU U benexku

AvicepTaumoHHUAT Tpya e odopmeH gobpe, U NpeacTass M3cneBaHMA HA BUCOKO HUBO C
[0bpo no3HaBaHe Ha NpegMeTHaTa obnacT. Hamam ocobeHu 3abenexku.

7. 3aknwdeHue ¢ ACHA NONOXUTeNHa UAKU OTPULaTeNHa oueHKa Ha AWcepTauuoHHUA
TPYA

OVCcepTauMOHHUAT Tpyd OTroBapA Ha W3UCKBAHMATA HA 3aKOHA 3a pasBuTHE Ha
akagemuuHua cbctaB B Penybnuka bbarapus, MNpaBuAHMKa 3a NpunaraHe Ha 3aKoHa M
cboTBeTHUA MpaBUNHUK Ha TexHuueckua yHusepcuteT — Codua. NposeaeHUTe nscneasaHun
ca B aKkTyanHa obnacrt 1 Tpetupat npobnematuka, KoAaTo € 06eKT Ha 3aCUNEH U3Ce0BaTE/ICKU
MHTEPEC, NOMYYEHMTE PEe3yNTaT¥ CbObPKAT HAYYHW, HAYYHO-TIPUNOKHU U MNPUNOXKHU
NMPUHOCKU, KOUTO Ca Pa3NPOCTPAHEHU U HanpaBeHW AOCTOAHUE HA 3aMHTEPECOBaHATA Hay4Ha
06w HOCT upes NnyBAUKYBAHETO UM B HAYYHU CTaTUK U NPEACTaBAHETO UM Ha CNeuManu3upaHu
Hay4yHu GopyMM U KOHDEepeHLnHU.

[JaBam nonoxuTenHa OoueHKa Ha NpeacTaBeHUs AucepTauMoHeH Tpya M npeanaram Ha
yBaXaemuTe 4YNeHOBE Ha HayyHOTO Kypu Aa bbae npucbaeHa obpa3oBaTenHa M Hay4yHa
cTeneH ,A0KTOP“ Ha mar. uHX. bBepar Teduk YiHKaHM no HaydHa cneumanHoct
AsemomamusupaHu  cucmemu 3a 0bpabomka Ha UHgoOpMauyuAa U ynpasneHue,
npodecroHanHo HanpasneHue 5.3 KOMyHUKQUUOHHG U KOMTIOMBbPHA MEXHUKA.

29.04.2024 YneH Ha Hay4HOTO mypw:é
rp. Codus / pou. A-p Becka I‘qu"e'}Ba/



STATEMENT

on a dissertation work for the acquisition of an educational and scientific degree "Doctor"
in professional field: 5.3 Communication and Computer Engineering
scientific specialty: Automated Information Processing and Control Systems

Topic of the dissertation: Artificial Intelligence Algorithms and Technologies for Performance
Prediction in Higher Education
Author of the dissertation: Mr.sc. Eng. Berat Ujkani
Member of the scientific jury: Assoc. Prof. Dr. Eng. Veska Stefanova Gancheva

1. Relevance of the problems developed in the dissertation in scientific and scientific-
applied aspects

The presented dissertation is aimed at researching the possibilities of applying
technologies and algorithms from the field of artificial intelligence in modern higher
education. Various emerging problems are addressed such as: 1) Predicting student dropout;
2) Forecasting student enrollment at the university; 3) Predicting student success in the course
and early identification of at-risk students; 4) Use of natural language processing for quality
assurance purposes in higher education. The dissertation is dedicated to an undeniably
current topic such as the challenges and opportunities of artificial intelligence to improve the
quality of higher education.

2. Degree of knowledge with the problem state and creative interpretation of the
literature

The dissertation author has made analytical and critical interpretations of the 174 literary
sources used. From the analyzes and research, it is evident that he knows very well the state
of the problems related to the application of Al techniques and algorithms to solve various
problems in the field of higher education. On this basis, the goal and tasks are formulated,
which are solved sequentially in the individual chapters. The dissertation is structured in six
chapters, conclusion, approbation, contributions to the dissertation, list of publications on the
dissertation, lists of figures and tables, bibliographic reference of the used literary sources.
The volume of the dissertation is 182 pages, contains 25 tables and 70 figures.

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

To achieve the aim of the dissertation, the author has analyzed the basics of artificial
intelligence, machine learning algorithms, the challenges of implementing artificial
intelligence in higher education and, in particular, the possibilities of forecasting in higher
education, focusing on the creation of predictive student models, enrollment, dropout,
success and early identification of at-risk students, academic success. The research
methodology was chosen in accordance with the set goals and objectives. To solve the tasks
set in the dissertation, the possibilities for predicting the admission of students to the
university were investigated, taking into account not only the points of the entrance exams,
but also the results of matriculation exams and previous high school grades. The author has
achieved the stated contributions of the dissertation through the appropriate means selected,
created and used.




4,

Scientific and/or scientific-applied contributions of the dissertation

The contributions obtained as a result of the dissertation research can be categorized as
enriching existing scientific knowledge and scientific achievements in practice, as well as
demonstrating new aspects of existing scientific problems and theories with new means.
Based on the results obtained in the dissertation work, the contributions can be summarized
as follows:

= Scientific contributions:

Predictive Al models for predicting student enrolment, dropout, and success have
been developed, advancing the field of educational data analytics and contributing to
the theoretical foundations of predictive analytics in higher education.

Explainable Al has been integrated by incorporating SHAP values, enhancing the
scientific discourse on Al model interpretability and transparency in educational
settings.

= Scientific-applied contributions:

A dropout prediction approach using logistic regression to forecast student dropout
status based on demographics, academic performance, and enrolment details has
been proposed.

Machine learning techniques for predicting university admissions have been
investigated by analysing entrance exam scores, matriculation results, and high school
grades.

Predictive analytics have been applied to identify at-risk students, combining scientific
research with practical application to support real-world educational environments
and improve student retention rates.

A curriculum quality assurance system employing Natural Language Processing to
analyse curricula, extract learning outcomes, and assess them using Bloom's taxonomy
verbs has been introduced.

=  Applied contributions:

Al algorithms for predicting student performance in higher education have been
analysed, contributing to the understanding of Al's impact on academic success.

The practical application of Al technologies in enhancing quality assurance within
higher education has been demonstrated, offering educational institutions actionable
insights and tools for leveraging Al technology.

Assessment of the publications related to the dissertation: number, nature of the
publications, and where they have been printed

The results obtained by the author from the dissertation research have been published in
7 scientific articles. One of them is independent publications, and others are co-authored with
the academic supervisors, with the dissertation author being the first author. The publications
were published between 2020 and 2023 and are in the English language. They cover the
thematic scope of the presented dissertation work, reflecting the main achievements and
contributions, thus achieving sufficient publicity within the scientific community.



6. Opinions, recommendations, and remarks

The dissertation work is well-structured, presenting research at a high level with a good
understanding of the subject area. | have no specific remarks.

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

The dissertation work meets the requirements of the Law on the Development of Academic
Staff in the Republic of Bulgaria, the Regulations for the Application of the Law, and the
corresponding Regulations of the Technical University - Sofia. The conducted research is in a
current field and addresses issues that are the subject of increased research interest. The
results obtained contain scientific-applied and applied contributions that have been
implemented, disseminated, and made available to the interested scientific community
through their publication in scientific articles and their presentation at specialized scientific
forums and conferences. | give a positive assessment of the presented dissertation work and
recommend to the esteemed members of the scientific jury to award the educational and
scientific degree of "Doctor" to Eng. Berat Ujkani in the scientific specialty Automated
Information Processing and Control Systems, professional field 5.3 Communication and
Computer Engineering.

April 29, 2024 Member of the scientific juré
Sofia / Assoc. Prof. Dr. Veska Gancheva /




