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Ar.rceprarluoHeH TpyA:a npugo6uBaHe Ha o6patonareJlHa I,I HayqHa cTeleH ,,AoKTop"

no HayqHa cneuuaJrHocr: Anrouarlr3upaHu cr4creMl{ :a o6pa6orKa I{ ynpaBJIeHI{e Ha

un$oprrlarlnr, n upotpecrroHaJrHo HarpaBneHrae 5.3. KotrryuuxauroHHa I,I KoMIIIorbpHa

TexHHKa, oOracr 5 TexnuqecKlI HayKI{

Antop Ha AI,IceprauLIoHHI4, rpy.u: Eepar Te$nx Yfixasu

Teua ua Ar.rceprarrr4oHHru rpyA: AJII'OPI,ITMI4VI TEXHOnO|I4I4 3,{ I43KyCTBEH

I4HTEJIEKT 34. TIPO| HO3I4PAHE EOEKTI4BHOCTTA BbB BI,ICTIIETO

OEPA3OBAHI,IE

PeuenseHr: Aorr. A-p uHx. Barenruu flan.Ien Xpucron

1. Arcryaluocr Ha parpa6ornaHuq B Arrceprarr[oHHuq rpya npo6JreM B HayqHo [I

HAYIIHOIPIIJIOXHO OTHOIUEHIIE.

fluceprauurra r{3cneABa KoHKperHr4 MeroAH r{ cpeAcrBa Ha I{3KycrBeHHfl LIHTeJIexT (I,ILI) c

flptrnoxeHr,re BbB Br4clrero o6pasonauue. IloeIluraBaHero Ha aHraxl,IpaHocrra Ha cryAeHTLITe,

onTr,rMlr3r{paHe Ha rrpoqecuTe Ha 3anr4cBaHe, H€rMtuI.f,BaHe Ha [poueHTa Ha oTlaAaHe [I

ocprryprBaHe Ha KarrecrBo B ycnoBr,rrra Ha npeMr,rHaBaue rtu oruafiH Ia cMeceHa yue6na cpeAa

ca rracr or rrpeArr3Bl{KareJrcrBara, [peA KoHTo ca I,I3[paBenn o6pa:oBareJlHlrre I,IHcrI4TyuIlLt

Auec. ArryiuHocrra Ha r,r3cJreABaHero ce [oAr{epraBa or I,I3noJI3BaHero Ha MarI]I,IHHoro

o6yveuue r4 ycbBbptrreHcrBaHu anroprrrMr.r :a Au6oxo o6yveuue, a BKJIIorrBaHero Ha cl'IcreMa

:a o6pa6orKa Ha ecrecrBeH esurc (NLP) ra uporuo3rrpaHe u oclrrypqBaHe Ha KarlecrBo Ha

Bt4c[rero o6pa:onauue (BO) Ao[T,JrHr,rrenHo AeMoHcrpr{pa aKTyanHocrra Ha LI3cneABaHero.

Tosu Aeoeu tforyc BT,pxy nporHo3Hr.rs, a:aaJrua Lt ocurypqBaHero Ha KaqecrBo na BO

noAqepraBa 3HarreHr,rero Ha [r3cneABaHero 3a Hacroqulure rIpeAI,I3BI,IKarencrBa npea BO. B
ResearchGate 4oxropaHrbr uxra 4864 reads, 28 r. ,,research interest and20 citations".

2. Creuen Ha rro3HaBaHe cbcroflHrrero na npo6,reMa H TBoprlecKa IrHTepflperall[q Ha

JrrrTepaTypHHq MaTepuaI.

.(ucepraqnrra noKa3Ba rrrnocrHo pas6upaHe Ha cbcro.f,Huero Ha npo6neua (Vll4 ssv

Buctuero o6pasonauue) u rto- Tor{Ho HalpaBeHuqr s rrasa 1 o6sop 14 BKJIIoqeHtre 174

nr{TeparypHtr r.r3Tor{Hr4Ka e 6u6r[orpatfuara. O6:optr o6xsarqa ocHoBHltre reMI{,

BKJrrOqr{TeJrHO rrpotHo3Ho MoAenr,rpaHe Ha [peAcTaB.,rHeTo Ha cTyAeHT[ITe, eTI,II{HI{

lpeAr.r3Bl,IxareJrcrBa u 6rAeurero Ha r,r3KycrBeHr,rs uHTereKT BbB BI4cIIIero o6paronanne.

JlureparypHunr o6:op Bbpxy 174 tmeparypHr{ n3ror{HrrKa or rocJreAHl{re IoAI{HII He caMo

[oKa3Ba [o3HaBaHeTO OT KaHAI{AaTa Ha CbUIeCTByBarrIr4Te H3CJIeABaHLIT, HO I'I TBOpqeCKOTO I{M

r.rHTeplpeTupaHe, c KoeTo ce [peoAonqBa npa3Hr.rHaTa MexAy Teopuq u [paKTur{ecroro fi

tIpI{JroxeHr4e.

3. CrornercrBue na ur6panara MeroAHKa Ha r{3cJreABaHe c rrocraBeHara IIeJr Ir 3aAaqlr Ha

ArrcepTaulroHH[q TpyA.

I4:6panara MeroAonorulr B Ancepraur.rrra e 4o6pe cro6paseua c sefiuara qen H ue:ru. Tq

r{3[oJr3Ba aJropr.rrMr4 3a Marrrr{Huo o6yueuue v, rstt6ot<o o6yueHue 3a pa:pa6ornaHe Ha

1",

4',]**

s*



rrporHo3Htr MoAeJrr4, CBbp3aHH C OTna,{aHeTo, 3arl4cBaHeTo H ycfiexa Ha cTyAeHTHTe. Te3H

MoAenr,r ca o6yrenv u Bauttrp'upara c rroMoulTa na o6pa3oBarertHll AaHHI4, rapaHTHpauII4

rrxHara roqHocr r.r Ha.{exAHocr. Llgnol3BaHero na o6qcuuNa I4I4 (SHAP uero.u) no3Bon.gBa Aa

ce pas6epar flpouecr,rre Ha B3eMaHe Ha pe[IeHl4fl Ha MoAenLITe Ha 14W, rcaro no ro3LI HaqHH ce

no.4o6pu rflxHara r.rHTep[peraruBHocr. O6pa6orxara Ha ecrecrBeH e3IrK ce H3rIon3Ba 3a

aH3gru13 Ha o6pasoearenHoro ctAbpxaHrre, H3BJII{qaHe vI o(eHKa Ha pe3ynrarHTe or

o6yreuuero, 3a Aa ce ocllrypH cborBercrBue c yre6H[Te craHAaprl'I.

4. Kparma aHaJrr.rrrrqHa xapaKTeprrcrnKa Ha ecrecrBoro rI oUeHKa Ha AocroBepHocrra

Ha MaTepLIaJIa, Bbpxy KofiTo ce IpaAflT IIpI{HocIrTe Ha AIrcepTaIIIroHHI'Ifl TpyA.

.[r.lcepraquqra o6xsaula 182 crpaHurlr4, BKJIroqHreJIHo $lr1pra u ra6nnuu, crpyKr]pvpaEa

e B yBor, lrecr rJraBr,r a 3aKJrK)qeHHe, cIII4cbK Ha ny6nr'Ixaquure Ha AoKTopaHTa, LI

6ra6nraorpaQur, exlrorrBaula 174 rasro.IHuxa. B o6aopa ce npaBn II,rJIocreH rlperneA Haklkl w,e

Br4clrero o6pasonauue. B cneABarrlr.rre rJIaB[I ce AxcKyrupar paspa6orBaHero I'I oIIeHKara Ha

rrporHo3Hr.{ MOAenr4 3a oTnaAaqe v 3arlvcBaHe Ha cTyneHTu, ,I3noJI3BaUlU anfopHTMH 3a

MarxHHHo o6yreuue H ce oueHrBa v a*auru3rrpa rflxHara e$exuarHocr. 3HaqureJleH aKIIeHT ce

rrocraB, Bbpxy rageurHsuulrpaHero Ha cryAeHTI4Te B pI4cK rlpe3 TexHI4KIr sa Atr6oro

o6yreHue [r HHTepnperr.rpaHe Ha re3[r MoAeJIH c noMolura Ha o6qcHIaM H3KycrBeH PIHTOJIeKT'

ocqryprBarq HHTepnperaruBHocr. flocleAnara rJIaBa BT,BexAa HHoBaTHBHa cacreMa, 6azupaua

na NLP, 3a Aa ce nolo6pu ocutyprrBaHero Ha KatlecrBoro BbB Blrclrero o6pasouaEre, Karo ce

rrpr.rBeAe ctAbpxaHlreTo Ha yre6nure nporpaMu B cIoTBeTCTBI4e c pe3ynTarl{re oT

o6ylenraero. ,[ucepraqr4rra H3rroJr3Ba pa3nHr{HI4 MeroAonorvIr 3a I'I3rpaxAaHe Ha MoAenH'

AeMoHcrpr{pafixr.r npaxTrlr{ecKara npunoxr4Mocr Ha I,I3KycrBeHLL lIHTeneKT 3a uo4o6pffiaHe Ha

o 6pason areJrH HTe p e3ynrarr.r vr a!{M],/fivt Crparr{BH ara e s exru eu o cr.

5. Hayuno-rrpHJroxHrr rr [prrJroxHr{ flprrHocl{ B IrIcepraULIoHHIrfl Tpyn.

flpraeuau npr.rHocr{Te B Ar,rcepTaqr4oHHHq rpyA, KoLITO LIMar HarlHo-npHJIOxeH v

npr4noxeH xapaKTep. Hay.rHo-npr,rJroxHr,rre npLIHocI{ BKJI}or{Bar pa3pa6orBaHero Ha MoAenI'{ Ha

vkl sa [po]-Ho3r,rpaHe Ha 3anHcBaHero Ha cryAeHTH, orrlaAaHero H ycnexa Ha cbuIHTe,

r4HTerpupaHero Ha o|sqnuwtusl4klsa ugentufuUl4paHe Ha cryAeHTIr B pI4cK I4 H3rIoJI3BaHero

Ha NLP [pr4 orleHrBaHe Ha KaqecrBoro na BO. Ilpuloxnure npI'IHocI'I ca cBbp3aHI4 c

rrpeAnoxeHr4Te npaKTlrr{ecKr.r peIxeHHrI Ha cHcTeMa c VlVl 3a ocllrypqBaHe Ha KaqecrBoTo Ha

BO u ocilrypsBa 3*alvtfl 3a orna.[aHero r{ 3arl{cBaHero Ha cryAeHTHre. Tesu npznocv ca

HACOI{EHI{ KbM HAYqHI,ITE NPE.III3BI'IKATCJICTBA V TIPCANATAT NPAKTI4qCCKI4 PEIIIEHI'I''

o6xsauarqr{ MeroAH r{ cpeAcrBa Ha H3KyoTBeHI,L HHTeJIeKT c rrpunoxeHae B o6:racma sa

Buculero o6pasonauue.

6. OUesrca 3a crerreHTa Ha JrrrqHoro yqacrl{e Ha AHcepraHTa B rIpI{Hoc[Te.

,{uCepraUltxra flCHO AeMOHCTpI4pa JILITIHOTO }ruIaCTI4e Ha KaHAuAaTa B IIpIIHOcl4Te'

H3CJTeABaHHflTA V rrpeACTaBsHeTO Ha [On] {eHLrTe pe3ynTaTl,l, KaKTO B pT,KOnI{Ca' TaKa H IIpH

anpo6ltpauero IaM Ha r{eTlrplrre MexA}'HapoAHI4 Ha)^{HH xoHSepeuUuu' Cnuclxtr c

ny6luxaqur,rre, cBbp3a:Hu c Al4cepTaUr4flTa, UI,ITHpaHI1.flTa or r{yxALI Ir3cneAoBaren}r' He caMo

rrorBbpxAaBar opr,IrI{HiLIIHOCTTa H 3HaqHMOCTTa Ha TIpI,IHOCHTe, Ho }I noAr{epraBar rlp,{Koro

1u.{acrge Ha KaHAr{Aara B r.r3cJle4BaHvrflTa s o6racrra Ha I43KycrBeHIr.u I'IHTeJI€KT BbB Blrclxero

o6pasonauue.



7. IIpeueHKa Ha ny6nuxaqllure rlo ;lrlcepraulroHHuq rpya.

Ocuosur4re qacru Ha Aucepraur{lrra ca ny6luxyranu B qerupn Haf{HIr crutvlt,
npeAcraBeHr4 Ha MexryHapoAHr.r xoH$epenrlun npe3 neplroAa 2021-2023 r. Bcu.IxH
ny6luxaquv ca vH1,eKcHpaHH e Scopus. Tpu or ny6:ruraquuTe ca luiarvpaHu 13 utrr or
pa3nl4r{Hr4 aBTopH, orpa:rnafirl,r r-sxHoro etsgefrcrsue H [pH3HaHI4ero Ha I43cneABaHHrra B

Haf{Hara o6ulsocr. fly6maxauuure orroBapqr Ha Kpurepl{I,ITe 3a npulo6unaue Ha

o6pa:onare ItHa v Ha) {Ha creIIeH "4oKTop".

8. I,[rnolrnane Ha pgyJrrarure or IrrceprarlroHHlrfl TpyA B HayqHara rIpaI(TLIKa.

flocrunrarr.rre pe3ynrarr4 B Auceprauu fl"ra vruar npl4noxeHlie s o6racrra Ha Buctue

o6pasonanue, oco6eno npu nporHorHo3r4paHero rr aHiIJII{3a. Pa:pa6oreura ca nporHo3H}'I

MOAeJTII 3a pe3ynTaTHTe Ha CTyAeHTlrTe qpe3 [pl4naraHe Ha cTpaTer]ru, ocHoBaHH Ha.[aHHlI, 3a

[oAKpena r{ 3aAbpxaHe Ha cryAeHrure. IrlurerpupaHero ua o6gcnutut LIW Aonr,nHI4TenHo AaBa

Bb3MoxHocr Ha 3auHrepecoBaHr4Te crpaHr4 ga pa:6epar v Aa ce AoBeprr Ha peuervrflTa,
ocHoBaHu Ha VIi, Hacrpvanafixz ro-npo3paqHo vt orroBopHo [I3noJI3BaHe Ha VtV B

o6pasonaHuero. Ocsen roBa, e npernoxeHa NLP 6asupana cplcreMa 3a ocaryprBaHe Ha

KaqecTBo, KoeTo [peAcraBnrBa [paKTuqecKo npunoxeHHe Ha pe3ynTaTllre oT Har{HHTe

r43cJreABaHr4s, npeArarartrcu rta o6paeonareJlHllTe HHcTHTyIII4LI lrHcrpweHr 3a noAo6pqsaHe Ha

na yre6HHre flporpaMr.r u r(oHrpona Ha KarrecrBoro. MexgyHapoAHare lulrvparrfl Ha

ny6luxaqur{Te cB6p3aHr{ c Auceprarlr4flTa rroKa3Bar lxupoKoro fi npn:HaaaHe L npaeMaHe Ha

Te3r{ pe3ynrarl4 B Ha)rrHara o6u1noct, floArrepraBafrxu rrxsoro 3HaqeHHe h etsAefrcreze
r{3B}H HerrocpeAcrBeH[, I{3cneAoBare]rcKu KoHTeKcr. f[ocreAnure norBbpxAaBar
npaKTuqecxara [oJI3a orV1VI BT,B Blrctuero o6pa:oeatue.

9. Oqenxa Ha cborBercrBrrero Ha aBTopeQepara c lr3lrcKBaHrrflTa 3a lt3rorBflHero
My, KaKTO H Ha aAeKBaTHOCTTa Ha OTpa3flBaHe Ha ocHoBHrrTe IIoJIoxeHrrf H IIpIIHOCITTe

Ha AHcepTarlrroHHrrfl TpyA

C peueune na Hayruoro xypu, Ha3Har{eHo ctc 3arroBe.q Ib OX-5.3-13 or 19.03.2024 r.
na Perropa na TV-CoQur, 6xx oupe.qeneH Aa r43rorB, craHoBHIrIe 3a cborBercrBue Ha

aerope$epara c lvceprauaoHHr.r, rpyA, B Koero npeAnaraM anrope$epara 3a orfler]arBaHe,

rufi xaro cbrrlzqr orpa3qBa ctAbpxareJrHo cBrqecrBeHn MoMeHT[l or AI{ceprauuoHHI,IrI TpyA, Ll

ca crra3eHu [r3r.rcKBaHr.r.rrra B cborBercrBue c o6paeeua 3a H3rorBflHe Ha aeropeQeparllTe rro

rr4ceprau[oHHr{Te rpyAoBe, nocoqeH e cafira "Pa3sI.ITLIe na AC - Pa6orsn .u,ox1,'ueHtu".

10. Mnenufl, rperopbru u 6elexxn.

flncepraqnoHHuflT rpyA noKa3Ba 3HarIHTeJIeH rIpI,IHoc KbM H3cneABaHara reMa,

ctqerasafixl4 HHoBaTHBHH vt3cll,eABaHufl c rIpaKTHqecKH peIrIeHH.rI, ocBeH ToBa

p'br(onuc'br e craparenuo oQopMeH Ha Br,rcoKo HayqHo HHBo, Koero e cBHAereJIcrBo 3a

BHCOKHS H3CJIeAOBaTeJICKH IOTeHIIHaJI Ha KaHAVAaTa.

IlpenoptvnaM Ha AorffopaHra ny6nuxyBaHero Ha caMocroqrerHu craruv B npecruxHu
Ha1n{HH ciluca*:afl, KaKTo r.r ra npoAT,JIxu Aa pa3rulrprBa H saAtn6oqaBa I,I3cne.uBaruflTa cv.

Karo ce Soxycnpa Bbpxy HoBoBb3HrrKBarrIHTe rexHonorlll4 H MeroAoJIorI,IH 3a I43KycrBeH

hHTeJreKT, KoHTo 6uxa Mourn .uonRJrHHTeJrHo Aa peBonlolrl4oHl,t3l4par o6paroeareJlHnTe

ITpaKTHI(I,r.

3arcrroqenne.

flpegcranenuxr Ar4ceprarluoHeH TpyA .{eMoHcrplrpa KoMrIereHTHocr Ha aBTopa no

pa3rnex.rlaHaTa TeMar vtta v Bb3MoxHocTHTe My 3a Ll3cneAoBaTencKa pa6ora.



Cvurau, qe Ar4cepraur.roHr.rsr rpy.q vua Heo6xoquuure Kar{ecrBa u orroBapq Ha

r{3HcKBaHHflTaHa 3axona 3apa3BlaTlae Ha aKaAeMprr{HHq cbcraB na PE a Ha f[paevrHrraHa
TY-CoQnr 3a npunaraHero My.

llrxoxAaftru or BrrcoKara ouenxa, Korro cqrrraM, rre cJreABa ra ce AaAe Ha

rrpeAcTaBeHr.rTe oT KaHArrAaTa ArrcepTaur.roHeH TpyA I{ ApyfHTe TpyAoBe Ir AoI(yMeHTLr IIo

fipoueAypara, ybegeno [peAJraraM Ha rrreHoBere Ha floqfiTaeMoro HayqHo xcypu Aa

rJracyBar 3a rpr{cb)rqaHe Ha Mar. r{Hx. Eepar YftxaHu Ha o6paroBareJrHo- HayqHara

crerreH ,r.[orcrop'o rto HayrrHa cfleurraJrnocr ,rAnrouarn3llpaHu cucreMn ra o6pa6orKa Ha

r.urQoprvraurrfl rr yflpaBreHfie" , n upoQecuoHaJrHo Ha[paBJrenne 5.3 Koltyuuxaql{oHna Ir

KoMrrrcTtpHa rexurrKa, o6lacr 5 Texn[.recKlr Haymrr.

fiara:

29.04.2024 r

Peuengenr: .

(aoq. a-p B. Xpracro ")/



REVIEW
on the dissertation work for obtaining the educational and scientific degree "Doctor"

Author of the thesis: MSc. Berat Ujkani

Title of the thesis: "Artificial Intelligence Algorithms and Technologies for Performance

Prediction in Higher Education"

Reviewer: Assoc. Prof. Dr. Eng. Valentin Panchev Hristov, PhD

l. Relevance of the problem developed in the dissertation in scientific and applied science.

The dissertation investigates the potential of Artificial Intelligence (AI) in performance

predicting in higher education. The actuality of the research is underscored by its timely

response to the pressing needs facing educational institutions today: enhancing student

engagement, optimizing enrollment processes, reducing dropout rates and ensuring quality

amidst a global shift towards online and blended learning environments. By leveraging

machine learning and advanced deep learning algorithms, the thesis aims to offer precise and

understandable predictive insights, ensuring their transparent application. Additionally, the

inclusion of an Natural Language Processing (NLP)- based system for quality assurance further

demonstrates the applied relevance, showcasing AI's potential to streamline educational

administration. This dual focus on predictive analytics and quality assurance underscores the

thesis's relevance to the current challenges and opportunities within higher education, making it

a highly relevant and significant contribution to the field.

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

literature.

The dissertation displays a comprehensive grasp of the state of AI in higher education,

evidenced by the detailed overview in Topic I and the inclusion of a bibliometric analysis in

Topic 2. The overview spans essential topics, including predictive modeling for student

performance, ethical challenges and the future of AI in the higher education. The bibliometric

analysis further enriches the overview by mapping out the research landscape, identifying core

themes and trends in the field. This work reflects not only candidate's deep knowledge of
existing research but also a creative interpretation that bridges gaps between theoretical insights

and practical applications.

3. Correspondence of the chosen research methodologywith the set goal and tasks of the

dissertation.

The chosen multifaceted research methodology in the dissertation is well-aligned with its

aim and objectives. It employs machine learning and deep learning algorithms for the



development of predictive models related to student dropout, enrollment and success. These

models were trained and validated using educational data, ensuring their accuracy and

reliability. Furthermore, the thesis incorporated explainable AI techniques, specifically SHAP

method, to understand the decision-making processes of AI models, thereby enhancing their

interpretability. Natural Language Processing was utilized to analyze educational content,

extracting and assessing leaming outcomes to ensure alignment with curricular standards.

4. Brief analytical characteristics of the thesis.

The dissertation spans 182 pages, including figures and tables, and is structured into an

introduction, six topics, and a conclusion. It concludes with formulated contributions, a list of
publications related with dissertation, and a bibliography citing 174 sources. The initial topics

provide a comprehensive overview of AI in higher education, covering theoretical foundations

and a bibliometric analysis to map the current research landscape. Subsequent topics delve into

the development and evaluation of predictive models for student dropout and enrollment,

employing machine leaming algorithms, and assessing their effectiveness using a comparative

analysis. A significant focus is placed on identifying at-risk students through deep learning

techniques and interpreting these models with the aid of explainable A[, ensuring

interpretability. The final topic introduces an innovative NlP-based system to enhance quality

assurance in higher education, aligning syllabi content with learning outcomes. Throughout, the

dissertation employs various methodologies for model building, showcasing the practical

applicability of AI in improving educational outcomes and administrative efficiency.

5. Scientific-applied and applied contributions in the dissertation.

The dissertation's contributions are both scientific-applied and applied. Scientific-applied

contributions include the development of AI models for predicting student enrollment, student

dropout and success, integration of explainable AI for identification of at-risk students and the

use of NLP for quality assessment, bridging theoretical research with practical applications. On

the applied side, it contributes to make AI decisions in higher education transparent and

interpretable. It also proposes an AI system for quality assurance and it provides actionable

dropout and enrollment insights for a developing country. These contributions address

scientific chatlenges and offer practical solutions, encompassing methods, models, and

technologies that greatly impact the field of AI and Higher Education.

6. Assessment of the personal participation of the applicant in the contributions.

The dissertation clearly demonstrates the candidate's personal involvement in the

research contributions through presentation of results, both in the thesis and at various scientific

conferences. The list of publications related with thesis, along with citations from international

researchers, not only validate the originality and significance of the contributions but also

highlights the candidate's direct and impactful role in advancing the field of AI in higher

education.



7. Evaluation of the publications on the dissertation.

The main findings of the thesis have been disseminated through four scientific papers

presented at international conferences during 2021-2023 period. All publications are indexed in

Scopus. Three of the publications have been cited by different authors l3 times, reflecting the

academic impact and the recognition of the research within the scientific community. The

publications fulfill the criteria for acquiring the educational and scientific degree "Doctor".

8. Use of the achieved results of the thesis in the scientific practice.

The achieved results of the thesis have substantial applicability in the realm of Al-enhanced

educational practices, particularly in predictive analytics for higher education. The

development of predictive models for srudent outcomes has laid the groundwork for institutions

to implement data-driven strategies for student support and retention. The integration of
explainable AI has further enabled educational stakeholders to understand and trust Al-driven

decisions, fostering a more transparent and accountable use of AI in educational settings.

Moreover, the proposal of the NlP-based system for quality assurance represents a direct

application of the research findings, offering educational institutions a tool to enhance

curriculum alignment and quality control. The international citations of the dissertation's

publications indicate a broader recognition and adoption of these results in the scientific

community, underscoring their relevance and impact beyond the immediate research context.

This broad applicability and acknowledgment affirm the practical utility of the thesis findings

in advancing AI applications in educational science and practice.

9. Assessment of the conformity of the autoreferat with the requirements for its
preparation, as well as the adequacy of the reflection of the main points and contributions
of the dissertation work

By a decision of the scientific jury, appointed by an order OJ-5.3-13 of 19.03.2024 of the

rector of TU-Sofia, I've prepared an opinion on the conformity of the autoreferat with the

dissertation work, in which I propose the autoreferat for printing, because it reflects the

significant moments of the dissertation work, and the requirements are met in accordance with
the model for the preparation of the authors of the dissertation works, listed on the university
website.

10. Recommendations and remarks.

The dissertation stands out as a significant contribution to AI in higher education, blending

innovative research with practical solutions. It reveals a large amount of research studies

carried out. It is carefully prepared at a very high scientific level of presentation of the research

topic. It is a testament to the candidate's excellent research capabilities.

I recommend that the doctoral candidate continue to expand and deepen their research,

focusing on emerging AI technologies and methodologies that could further revolutionize

educational practices. It would be beneficial to pursue independent publications to disseminate

novel findings and establish a strong presence in the academic community.



Ll. Conclusion.

The presented dissertation demonstrates the author's competence in the subject and his

capabilities for research work. I believe that the applicant has the necessar)r qualification and

meets the requirements of the Law on the Development of the Academic Staff of the Republic

of Bulgaria and the Regulations of the Technical University of Sofia for its implementation.

Based on the high evaluation mark, which I believe should be given to the dissertation

submitted by the candidate and other papers and documents for the procedure, I strongly

suggest to the members of the scientilic jury to vote for the award of Berat Ujkani, M.Sc.

at the educational and scientific degree "Doctor" in the scientific specialty "Automated
Systems for Information Processing and Management" in the professional field 5.3

Communication and Computer Engineering, Area 5 Technical Sciences.

Date:

29.04_ 2024

Reviewer: ...v...1 ..u'1...u..t.)..v. v \-/

(Assoc. Prof. Dr. V. Hristov, PhD)




