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cTAHOB14 lqE
Ahcepraq[oHeH rpy4 sa npr,r4o6fiBaHe Ha o6pasoearelua r HayqHa crenen "Aoxrop"
o npo$ecrouanHo HanpaB,neHue: 5.3 KotvtyH r xa qhoH Ha h xoMntorbpHa rexH,lxa

cneqr4a.nHocr: Aeromarranpar A cvcreMt:a o6pa6orxa Ha rx$opruaqr,rr 14 ynpaBneHhe

Tenra sa Ar4cepra ql4oH H t4n rpy4: AaropxrMt4 14 TexHororhh or l,l3KycrBeHl,lf, HHTeneKT 3a

nporH03HpaHe xa eQexrraxocrra BbB arculelo o6paroeaxle
Aerop ua ArcepraqhoHHrfl rpyA: Mar. rxx. Eepar TeQux Yfixaxr

gaeu sa HayqHoro xyph: AoLl. A-p HHrx. Becxa CreSaxoaa faHqeaa

1. AKryanHocr xa paapa6oreaHvtf, B AucepraqxoHHl4n rpyg npo6aeta B HayqHo ta

HayqHonpxroxHo oTHouJeHHe

npe4craaerunr AhcepraqroHeH rpyA e HacoqeH K'bM x3creABaHe Ha Bb3MoxHocrure 3a

np naraHe Ha rexHo,norr4!4Te h anroprrM[re or o6racrta Ha h3(ycrBeHhn hHTe.neKT B

c.uBpeMeHHoro ercue o6pa:oaauNe. A4peoapaxh ca pa3n,4qH14 Bb3H14xBau{h npo6lemu xaro:

1) flporHoarapaue Ha ornaAaHero Ha cryAeHTh;2) tlporxo:rpaue Ha 3anhcBaHero Ha cryAeHrh

B yHhBepchrera; 3) tlporuoa paHe Ha ycnexa Ha cryAeHrxre B Kypca 14 paHHo

u4exruQr,rr4ra pane Ha cryAeHT[ c pracx;4] l43non3BaHe na o6pa6orxa Ha ecrecrBeH e3rK 3a

qenhre Ha ocurypnBaHe Ha KaqecrBoro e'bg ahcu:ero o6pa30BaHhe. Axcepra LlhoH H hflT rpyA e

nocBereH na 6eacnopHo axryarHa reMarhKa Karo npeA 3BhKare.ncrBara h e-b3MoxHocrure Ha

r43KycrBeH!4fl hHTe.[eRT 3a noa]4uJaBaHe KaqecrBoro Ha Bhctrlero o6pa:oeatre.

2. CTeneH Ha no3HaBaHe cbcronHhero xa npo6ner"ra x rBopqecKa hHrepnperaqhr Ha

nrreparypHxn MaTepHa,

p,rcepraHrtr e HanpaBu/r aHa/rurhrlH14 h Kpxrl4qH!4 hHTepnperal{h14 Ha A3non3Balrre L74

nhreparypHr h3Tor.rHrKa. Or asaln:r're v u3cAeABaHAAra e BIAHo, qe no3uaBa muoro 4o6pe
clcronHhero ua npo6nemrre, cB-bp3aHh c nphnaraHe Ha rexHuxhre h a.[ropr4rMhre or V1V la
peuaBaHe Ha pa3.nr4r{Hr,r npo6nenu s o6nacrra Ha Bhcuero o6pasoeaHre. Ha ra:r 6aga ca

Qopruynrpaxr qerra 3aAaqhre, Kohro ca peuJeHh nocneAoBarenHo B orAerHl4re r.naBl4.

,[,rcepra qrox xr.rflr rpyA e oQoprvren B uecT r.naBr, 3at<ntoqeHhe, anpo6aqran, np14Hoo4 no

Ahcepraq!4oHHH, TpyA, cnxcbx c ny6nrxaquu no AhcepraqhoHHhfl TpyA, cnhcbql4 c Qnrypr'l.t
ra6nntlu, 616rnorpa$cxa cnpaB(a Ha t 3no.n3BaHhre nhreparypHh !43TottHt4q!4. O6ervrtr ua

A!4cepra qhoH Hr4n rpyA e 182 crpaxr,rqr, cbAbpxa 25 ninuqn n 70 $urypn.

3. Cuoreerfiere xa u:6paxara MeroAxxa Ha r3creABaHe r nocraBeHara qen r 3aAa'{u

Ha AxcepTaq,hoHHxE rpyA c nocTrrHaTrTe npHHocll

3a nocrrraHe qenra Ha AhcepraqhoHHh, TpyA e HanpaBeH aHa.lh3 Ha ocHoBl4Te Ha

h3KycrBeHrfl hHTe.neHT, arrophrMr4Te 3a MaurHHo o6yverre, n peA!438r4 xarercrBara nph

nphno)(eHhero Ha [3xycrBeH]rn hHTereKT B]B Bhculero o6paaoeaHue, r no-cneq[anHo
Bb3MoxHocrr4Te 3a nporHo3hpaHe BbB Bt4cuero o6paaoaaxue, xaro ce $oxycl'tpa B-bpxy

c'b3AaBaHe Ha nporHo3Hh MoAen[ 3a 3anrcBaHe Ha cryAeHThre, oTnaAaHe, ycnex h paHHo

r4enrra$rqrpare Ha cryAeHTh B phcK, ycneBaeMocr Ha o6yvexrero, aHa/!!43 t4 l43BnrqaHe Ha

uru$opruaqrn or AaHHx :a o6yverrero. Mero4rxara Ha [3creABaHe e r:6paxa a

clorBercrBhe c nocraBeHrre qen 14 3aAagh. 3a peuaaaHe Ha 3aAaqt4Te, nocraBeH[ B

AucepTaqroHHl4fl TpyA ca u3c,neABaH[ Bt3Mo]KHOCThTe 3a nporHo3hpaHe Ha np]4eMa Ha

cryAeHT E yHrBepc[TeTa, KaTo ce B3eMaT npeABhA He caMo ToqKhTe oT npheMHhTe t43nrrH,

Ho h pe3y,nrarhre or Marypl4Te ta npeA[[uHhre oqeHKh or r[MHa3]4nra. Aeroplr e nofirrHan

Soptuynrpaxrre nprHoch no AhcepraqroHHl4r rpyA qpes noA6paH!are, c'b3AaAeHu h

h3non3Ba H h noAxop,flu{}4 cpeAcTBa. 
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4. Hay.{Hx ulunu Hayvlonpunorr<Hu nphHocx Ha AxcepraqxoHH}tF TpyA

np[Hoc]4Te, nonyqeHt4 B pe3ynrar Ha Ahcepral{r4oH H hre [3cneAaaH[, Morar 4a 6tgar
orHeceHr KbM Kareropr te o6orarneaHe Ha ctu{ecrayBaqo HayqHo 3HaHxe h HayqH}4

nocTuxeHh9 B npaKThKaTa, RaxTo t4 AoKa3BaHe c HOA],| CpeACTBa Ha C.bU.leCTBeH'4 HOBh CTpaHh

B cbqecrByBau{}4 uayvru npo6aetlnru' A reoplt. Ha 6asara Ha no,rlyqeHr4re B AxcepraquoH Hara
pa6ora peaynraru, nphHocr4Te Morar Aa 6tgar o6o6qexh xaKro cneABa:

. HayqHu npuHocu:

. Pa3pa6oreH[ ca nporHo3Hh MoAenh 3a nporHo3hpaHe Ha npheMa Ha cryAeHrx,
ornaAaHe Ha cryAeHTr4, paHHo r,r4enrr$h qhpaHe Ha cryAeHTr4, r43lolKeHh Ha placK or
oTnaAaHe, 14 ycnex Ha cryAeHThre.

. 14HTerphpaH eo6Rcxtnn l/114 .1pe3 BbBexAaHeHa cro socrrre Ha SHAP, Aonphxacsfixr,l
3a HayqHrn AhcKypc 3a ft.nxy8aHero Ha MoAeIa.

. Hoy,tHo-npunorr(HunpuHocu:

r npeAroxeH e noAxoA 3a nporHo3hpaHe Ha ornaAaHero Ha cryAeHrxre, r43no.n3Baul

,norl4cn4qHa perpechF B'b3 ocHoBa ua 4eanorpaQcxra AaHH!4, aKaAeMh'{Ho npeAcraBrHe
n AaHHA 3a 3anr4cBa He.

. ],'l3cneABaHx ca rexHrt{h 3a MauhHHo o6yveHre 3a nporHo3xpaHe Ha np}4eMa B

yHhBepc[TeTh, qpe3 aHant43hpaHe Ha pe3ynrarr4Te oT np[eMHrTe A3nur4, Maryphre 14

oqeHKxre or cpe4noro o6pa30BaHre.

. IlpeA.noxeH e nporHocrt4qeH aHanr3 3a r4eHru$rar4upax e Ha yqeHl4t-p4 B prcK,
xoru6uxupaixr HayqH h3cnegBaHH, c npaKrh,.tecxo npr.noxeHhe, B noAKpena Ha

cpeA Te aa o6pasooaxue I peanHr4fl cBBT h noBi4uJaBaHe Ha npoqeHTa Ha 3aAbplKaHe
Ha cryAeHrxTe.

. BbBeAeHa e clcreMa 3a oo4rypnBaHe Ha KaqecrBoro Ha yue6xara nporpaMa,
h3non3Baqa o6pa6orxa Ha ecrecrBeH e3ux 3a aHarlr3 Ha yve6xrre nporpaMr4,
h3BnhqaHe pe3ynrarhre or o6yqeH[ero h ol{eHKara taM, c noMoulra na Bloom's
TaKCOHOMI4f, Ha r,naro.n hTe.

. npunorruu npuHocu:

o Axarrgrpaxr ca arrrophrMvt za lAl4 3a nporHo3 paHe Ha npeAcraBrHero Ha

cryAeHrhre B'bB Bl.lcuJero o6pasoeauue, AonphHacEu.lh :a paa6rpaxero xa
e'ua4eficrenero ua 14l,l arpxy axaAeM[qHha ycnex.

. AeMoHcrpupaHo e npaKThr{ecKoro nphnoxeHre Ha TexHo,norhhre 3a V1l4 3a

noBhuJaBaHe Ha RaqecrBoro Ha o6yvexre BbB Bl4cuero o6paaoaaHue, Kor4To Morar Aa
6'ugar npunoxeln, 3a Aa ce h3B,neKar nol3hre or rexHono rnna c VV1.

5. flpeqexxa xa ny6nuxaqrrre no Axcepraq,xoHHxr rpyg: 6pofi, xapaxrep Ha

uSAaHrAfa, B KOXTO Ca OTneqaTaHI

llonyveHrre or aBropa pe3ynrarh or A[cepraqr4oH Horo h3creABaH e ca ny6^t4t<yBall B 7
HayqHr crarh , Karo eAHa orrflx e caMocrogrerHa. Octala,nhre ca B c.baBTopcrBo c HayqHt,tre
prKoBoAhrerh, Karo A[cepraHrbr e n'bpe]4 aarop. [ly6n r,r xa q]4 nre ca HanpaBeHh B nephoAa
2O2O-2O23 roAAHa u ca xa axrnricxr eaux. floxprear reMarrxara Ha npeAcraBeHara
AhcepraquoHHa pa6ora, xaTo orpa3FBaT ocHoBHtiTe nocrhrHarh pe3ynrarx A np4iocu v no
To3!4 Haqr4H e nocn4tHara AocrarbgHa ny6,lruuocr cpeA HayqHara o6u.lHocr.
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6. Mxexue, npenopbK, u 6eaexxr

p,rcepra qroH u rlflr rpyA e o$oprvreu go6pe, n npeAcraBfl h3cneABaHxf, Ha Br4coKo HhBo c

4o6po noaHaaaHe Ha npeAMerHara o6nacr. Hnmam oco6exr ga6enexxr.

7. 3aKrp.{eHxe c rcHa noroxr,rrenHa uA, orprqarerHa oqeHKa Ha AxcepraqroHHxf,
TPYA

.[,hcepraquoH H hflT TpyA orroBapn Ha ]43rcKBaHhf,ra xa 3axoga 3a pa3Bhrhe Ha

aKaAeMhqHrfl cbcraB B Peny6nxxa Stnrapun, npaBhnH[Ka 3a np]4naraHe Ha 3aroHa h
c'borBerHhfl npaBhnHHK Ha TexHr4qecx[f, yHr48epchrer - Coor4fl. npoBeAeHhre h3c,neABaH]4r

ca e axryarra o6nacr 14 Tpen4par npo6remarrxa, xoRro e o6exr xa 3achneH r3cneAoBare,ncKh

rHTepec, nony'reHt4Te pe3ynTaT]4 cbAbpxar HayqHu, Hayq Ho-n p xnoxH 14 A npl,,|.noh<Ht4

npnHoch/ Kor4To ca pa3npocTpaHeH r HanpaBeHh AocrosHhe Ha 3a I HTepecoBaH aTa HayqHa

o6quocr vpea ny6rmxyaaxero hM B HayqH14 crartu a npeAcraanHero uM Ha cneqhanh3hpaHI
xayvnra Sopyrur vr xox$epexqrr.

AaBaM nonoxhre.nHa oqeHKa Ha npeAcraBeHt4r Ahcepraq[oHeH rpyA x npeAnaraM Ha

yBaxaeMhre q.neHoBe Ha HayqHoro xypl4 Aa 6t4e nprct4ena o6pa3oBarenHa h HayqHa

creneH ,,Aoxrop" ua ruar. rux. Separ TeSux Vixaxu no Hayr{Ha cneLyarHocr
AemoMdmu3upoHu cucmeMu io o6po6omxa Ho uuSopuror4un u ynpoeneHue,

npoSecraoxaano HanpaBreHtae 5.3 Kor,r'yuuxoquoHHo u KoMnnmbpHo mexHuKo.

(29.O4.2024

rp. Co$raa

qneH Ha HayqHoro x(yp!,r

/ goq. g-p Becxa [anqe'aa /

3



STATEMENT

on a dissertation work for the acquisition of an educational and scientific degree ',Doctor,,

in professionalfieldt 5.3 Communication and Computer Engineering

scientific specialty: Automated lnformation processing and Control Systems

Topic of the dissertation: Artiticial lntelligence AlSor;thms and Technologies for perfo/man.e

Prediction in Higher Edu.ation
Author ofthe 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 aspeds

The presented dissertation is a;med at researchinS 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 universityj 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 ofthe 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 At techniques and algorithms to solve various
problems in the field of higher education. On this basis, the Boal 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 ofthe chosen research methodology to the set goaland tasks ofthe
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 forecastinB in higher
education, focusinB 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, takinB 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 cateSorized 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:

sci e nt if i c contri buti on s :

. Predictive Al models for predicting student enrolment, dropout, and success have

been developed, advancinB the field of educational data analytics and contributing to
the theoretical foundations of predictive analytics in hiSher education.

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

settings.

Sc ie n tilic-d p p I i ed co nt i b ut i o n s :

. 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 hiEh 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 5tudent 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 cont butions:

. Al algorithms for predicting student performance in higher education have been

analysed, contributing to the understanding of Al's impact on academic sr.rccess.

. 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.

5. 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 ofthem 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.
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5. Opinions, recommendations, and remarks

The dissertation work is well-structured, presenting research at a high level with a good
understanding of the subject area. I 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. I 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 Ent. Berat Ujkani in the scientific specialty Automated
lnformotion Processing and control systems, professional field 5.3 communicotion ond
Computer Engineering.

Member of the scientific ju /,
'.(:

/ Assoc. Prof. Dr. Veska Gancheva /

April29,2O24

Sofia
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