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proposal and its defense and to determine the
scientific validity of the dissertation topic by
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“Statistical Modeling of Latent
Psychosocial and Socio-Emotional
Indicators in Students”

Based on the materials submitted with the
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1. lloxaum o kKaHaAUAATY

1.1. Buorpadcxu nomanu

Hamubopka Bykuh (pol). Cxopuh) pohena je
18. ¢debpyapa 1975. romune y Kpynmy.
Humiomupana  je  1999. romune  Ha
ExonomckoM (dakynrery VYHuBep3urera y
Beorpany, Ha cMepy EkOHOMCKa CTaTUCTHKA U
UHPOPMATHKA, U CTEKJIA 3BAhE TUTUIOMHPAHOT
C€KOHOMHUCTE. Y OKBUpY JaJber aKaJeMCKOT
ycaBpIllaBama Ha UCTOM (pakynrety y o0ractu
KBAaHTHTATUBHE aHAJIM3E IIOJOXWIA je CBE
npeaBul)eHe HCIUTE ca MPOCEYHOM OIICHOM
10,00.

[Mkoncke 2024/25. ronune ymucana je
JIOKTOPCKE aKajJeMcKe cryauje Ha DakynTery
OpraHM3al[MOHUX HaykKa YHHUBEp3UTeTa Y
beorpamy, Ha  CTyOWjCKOM  TIporpamy
OnTtumusaiyja 1 aHaJUTHKA, T7I€ j€ TOJI0XKuIa
CBE HCIUTE MpeBul)eHe HACTAaBHUM ILJIAHOM H
nporpaMoMm ca mnpocedHoMm oreHom 10,00.
Bbena HayuyHOMCTpakMBayka MHTEPECOBAMHA
yCcMepeHa Cy Ha CTaTUCTHUYKO MOJENIOBAmbE,
0o0pa3oBHY  aHANUTHKY,  ICHUXOMETpPH]Y,
MAIIMHCKO Y4Y€He U MPUMEHY CaBPEeMEHHX
METOJla aHaju3e MojaTaka y oOpa30BHUM
UCTpaKMBabUMA.

On 2000. rogmue 3amocneHa je y IIpBoj
€KOHOMCKO] ImKkonmu y beorpagmy kao
HAaCTaBHUK  CTATUCTUKE U  TOCJIOBHE
uHpopmatuke. TOKOM TyrorofmiImer paaa y
HacTaBM YYecTBOBajla je y yHanpehusamwy
HACTaBHOT Tpolieca U MPUIIPEMHU YYEHHUKa 3a
TaKMUYEHa U3 CTATHCTUKE, HA KOjUMa CY lbeHU
YUEHHUIIM OCTBApPHJIM 3alakeHe pe3yiTare U
OCBOjWJIM BHILE Harpaja Ha pemyOInyKoM
HUBOy. TokOM peanu3anuje HacTaBe Ha
nasbuHy y nepuony nangemuje COVID-19, Ha
no3uB MHuHHCTapcTBa MpOCBETE, HayKe U
TEXHOJIOLIKOT pa3Boja, Ouiia je aHra)xoBaHa Ha
NPUTIPEMU U CHUMamy TEIIEBU3UjCKUX 4acoBa
U3 CTaTUCTUKe 3a oOpa3oBHU mporpam PTC
[Inanera.

[IpodecuonanHo  HUCKycTBO y  00JlacTH
CTATUCTUYKOT 00pa3oBama 00yXxBaTa M pajl Ha
pasBOjy M pELEeH3upamy  YUOeHHUKe
JUTepaType U HACTaBHUX MaTepujaia. buna je

UNIVERSITY OF BELGRADE
FACULTY OF ORGANIZATIONAL SCIENCES

1. Candidate information

1.1. Biography

Daliborka Puki¢ (née Skori¢) was born on
February 18, 1975, in Krupanj. She graduated
in 1999 from the Faculty of Economics,
University of Belgrade, majoring in Economic
Statistics and Informatics, and obtained the
title of Graduate Economist. As part of her
further academic training at the same faculty,
in the field of quantitative analysis, she passed
all required examinations with an average
grade of 10.00.

In the 2024/25 academic year, she enrolled in
doctoral academic studies at the Faculty of
Organizational ~ Sciences, University of
Belgrade, study program Optimization and
Analytics, where she passed all examinations
prescribed by the curriculum with an average
grade of 10.00. Her research interests focus on
statistical modeling, educational analytics,
psychometrics, machine learning, and the
application of contemporary data analysis
methods in educational research.

Since 2000, she has been employed at the First
Economic School in Belgrade as a teacher of
statistics and business informatics. Throughout
her long teaching career, she has contributed to
improving the teaching process and to
preparing students for statistics competitions,
at which her students achieved notable results
and won several awards at the national level.
During distance learning in the COVID-19
pandemic, at the invitation of the Ministry of
Education, Science and Technological
Development, she was engaged in preparing
and recording televised statistics lessons for
the RTS Planeta educational program.

Her professional experience in statistics
education also includes the development and
review of textbooks and teaching materials.
She served as a reviewer of statistics textbooks
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perieH3eHT yiOeHnKa W 30upKe 3ajaraka H3
CTaTHCTUKE 32 YICHHUKE CPEIHIX EKOHOMCKHIX
IIKOJIa Y W3/1amky 3aBojia 3a yIOeHHKe, 0K je
ca nznaBaukoMm kyhom Data Status capahuana
Ka0 peIEH3eHT | ayTop HAaCTaBHUX W
TUAAKTHYKUX ~ MaTepujaia U3 objacTw
cratuctuke. Koayrop je  myOnmkanuje
Craructuka: 30upka 3a1araka 3a 3. u 4. paspen
cpenme ctpyune mkojie (Data Status, 2014,
ISBN 978-86-7478-329-0), Kojy  je
MuHHCTapCTBO MPOCBETeE, HayKe u
TEXHOJIOUIKOT pPa3Boja OJOOPUIIO pelIeHeM
O0poj 650-02-767/2013-06 ox 23.05.2014.
TOJINHE.

1.2. CteueHO HAYYHOUCTPAKMUBAUYKO HUCKYCTBO

UNIVERSITY OF BELGRADE
FACULTY OF ORGANIZATIONAL SCIENCES

and exercise collections for students of
secondary economic schools published by the
Institute for Textbooks (Zavod za udzbenike),
while with the publishing house Data Status
she collaborated as a reviewer and author of
teaching and didactic materials in statistics.
She is a co-author of the publication Statistika:
zbirka zadataka za 3. i 4. razred srednje stru¢ne
Skole [Statistics: A Collection of Exercises for
the 3rd and 4th Grade of Secondary Vocational
Schools] (Data Status, 2014, ISBN 978-86-
7478-329-0), approved by the Ministry of
Education, Science and Technological
Development by Decision No. 650-02-
767/2013-06 of May 23, 2014.

1.2. Research experience

Y  macraBky he Outm  mpukazane
HayYHOUCTPaKUBAYKE aKTHBHOCTH
KaHauaatkume. OHe o0yxBarajy paaoBe

o0jaBjbeHEe y dYacomucuMa H 300pHHIIMMA
HaYYHHX CKYIIOBa, PaJ0BE KOjU CY Y TIOCTYIIKY
peLeH3Hje, Kao U MperJie]l NOJI0KEHHX HCIHUTa
Ha JIOKTOPCKHM CTY/IHjaMa.

Tokom nocanammer pana JamubGopka Dykuh
je o0jaBuiia BHIIE pajgoBa y 3€MJbU U
MHOCTPAHCTBY M Yy4YECTBOBaJla Ha BHIIE
MehyHaponHux U JoMahux CKymoBa U
KOH(epeHIHja.

PanoBu o0jaB/beHH y HAYYHHM
yaconucuma mehynapoanor 3uauaja — M20

1. Dukié, D. (2025). Analysis of the
Relationship Between Peer Bullying and
Boredom in Schools in Serbia. Nastava i
vaspitanje, 74(1), 119-134.
https://doi.org/10.5937/n1v74-53231,
M23.

300punnm mel)yHapogHuX HAyYHHX
ckynosa — M30

1. Pukié¢, D., & Uni¢, F. (2023). Key
Indicators of the Quality of Human
Resource  Policies and  Activities.
International Scientific Conference FINIZ
2023, Belgrade. ISBN: 978-86-7912-823-
2, M33.

The candidate's research activities are
presented below. They include papers
published in journals and conference

proceedings, papers in the review process, and
an overview of the examinations passed in
doctoral studies.

To date, Daliborka Puki¢ has published several
papers in Serbia and abroad and has
participated in several international and
national meetings and conferences.

Papers published in scientific journals of
international significance — M20

1. Dukié, D. (2025). Analysis of the
Relationship Between Peer Bullying and
Boredom in Schools in Serbia. Nastava i
vaspitanje, 74(1), 119-134.
https://doi.org/10.5937/n1v74-53231,
M23.

Proceedings of international scientific
conferences — M30

1. Pukié, D., & Uni¢, F. (2023). Key
Indicators of the Quality of Human
Resource  Policies and  Activities.
International Scientific Conference FINIZ
2023, Belgrade. ISBN: 978-86-7912-823-
2, M33.
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Pukié, D., & Gavrilovi¢ Bodiroga, A.
(2024). PISA 2022: The Correlation of
Peer Bullying with School Absenteeism
and Their PISA Achievements. Art (of)
Education in a Changing World: Book of
Abstracts, Belgrade. ISBN: 978-86-7849-
339-3, M34.

Duki¢, D., & Midi¢, V. (2025). Real-Time
Capacity Planning for KYC via Petri-DES.
Singidunum  University  International
Scientific  Conference FINIZ 2025,
Belgrade. ISBN: 978-86-7912-875-1,
M33.

Nedeljkovi¢, J., Pukié, D., Noni¢, D., &
Zivojinovié, 1. (2026). From Perceived
Benefits to Policy Priorities: A Fuzzy-
Based Approach to Supporting Non-Wood
Forest Product Collectors’ Associations in
Serbia. 6th International Forest Policy
Meeting (IFPM6): Perception versus
Reality in Forest Policy, Prague, Czech
Republic, 12—-15 May 2026, M33.

Puki¢, D. (2026). Rana identifikacija
rizika vr$njacke viktimizacije kao osnova
za unapredenje kvaliteta Zivota ucenika:
Analiza podataka PISA 2022. U: M.
Nikoli¢ 1 M. Vanti¢-Tanji¢c  (ur.),
Unapredenje kvalitete zivota djece 1
mladih: Tematski zbornik / Improving the
Quality of Life of Children and Youth:
Conference Proceedings, XVII
medunarodna naucno-strucna
konferencija, Zlatibor, 25-28. jun 2026
(str. 107-116). UdruzZenje za podrsku i
kreativni razvoj djece 1 mladih, M33.

Dukié, D., MiloSevi¢, P., & Dragovi¢, 1.
(2026). Dvostepena SOM-MLP
arhitektura za ranu identifikaciju rizika
vr§njacke viktimizacije. SYM-OP-IS 2026
— pam mnpuxBaheH 3a WH3arame W
o0jaBJbMBame y 300pHUKY (OYEKMBaHA
kareropuja M33).

UNIVERSITY OF BELGRADE
FACULTY OF ORGANIZATIONAL SCIENCES

Pukié, D., & Gavrilovi¢ Bodiroga, A.
(2024). PISA 2022: The Correlation of
Peer Bullying with School Absenteeism
and Their PISA Achievements. Art (of)
Education in a Changing World: Book of
Abstracts, Belgrade. ISBN: 978-86-7849-
339-3, M34.

Duki¢, D., & Midi¢, V. (2025). Real-Time
Capacity Planning for KYC via Petri-DES.
Singidunum  University  International
Scientific Conference FINIZ 2025,
Belgrade. ISBN: 978-86-7912-875-1,
M33.

Nedeljkovi¢, J., Pukié, D., Noni¢, D., &
Zivojinovié, 1. (2026). From Perceived
Benefits to Policy Priorities: A Fuzzy-
Based Approach to Supporting Non-Wood
Forest Product Collectors’ Associations in
Serbia. 6th International Forest Policy
Meeting (IFPM6): Perception versus
Reality in Forest Policy, Prague, Czech
Republic, 12—-15 May 2026, M33.

Puki¢, D. (2026). Rana identifikacija
rizika vrsnjacke viktimizacije kao osnova
za unapredenje kvaliteta Zivota ucenika:
Analiza podataka PISA 2022. U: M.
Nikoli¢ 1 M. Vanti¢-Tanji¢ (ur.),
Unapredenje =~ kvalitete zivota djece 1
mladih: Tematski zbornik / Improving the
Quality of Life of Children and Youth:
Conference Proceedings, XVII
medunarodna naucno-strucna
konferencija, Zlatibor, 25-28. jun 2026
(str. 107-116). Udruzenje za podrsku i
kreativni razvoj djece 1 mladih, M33.

Dukié, D., MiloSevi¢, P., & Dragovi¢, 1.
(2026). Dvostepena SOM-MLP
arhitektura za ranu identifikaciju rizika
vrsnjacke viktimizacije [ Two-stage SOM—
MLP architecture for early identification
of peer victimization risk]. SYM-OP-IS
2026 — paper accepted for presentation and
publication in the proceedings (expected
category M33).
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PanoBu y yaconucumMa HAMOHAJIHOT
3Ha4yaja — M50

1. Rankovié¢, N., Pukié, D., Jankovi¢, V.,
Stanisi¢, M., & Nedeljkovi¢, J. (2023).
Financial Consequences of Ice Breaks in
State Forests in Eastern Serbia in 2014.
Glasnik Sumarskog fakulteta, 127, 83-98.

https://do1.0org/10.2298/GSF2327083R,
MS52.

2. DPukié, D., & Nedeljkovi¢, J. (2025).
Organizing Non-Wood Forest Product
Collectors in Serbia: A Fuzzy Logic
Assessment of Expected Benefit. Glasnik

45-64.

Sumarskog  fakulteta, 132,
https://doi.org/10.2298/GSF2532045D,
MS52.

Crnenum choucak TMOJOKEHUX IIpeIMeTa Ha
JTOKTOpPCKUM cryaujama ca orneHama u ECIIb

0o0BUMa:

Ha3uBu npeamera Ouena

ECIIb

MeTtoonoruja HayqIHO-
UCTPAXUBAYKOT paja

10 (meceT) 10

Crarucrtuka y
MEHAalIMEHTY

10 (meceT) 10

KBanTuraTtuBHu MOACIH
1 MCTOAC Yy MCHAIIMCHTY

10 (mecer) 10

MynruBapujanroHa
aHanm3a - n3abpana
HOTJIaBJba

10 (mecer) 10

Bpewmencke cepuje u
(dpakTanu - ogabpana
MOTJIaBJba

10 (meceT) 10

CucTeMu ca JUCKPETHUM
norahajuma

10 (meceT) 10

HeypoHcke Mpexe u
CUCTEMH - 01abpaHa
MOTJIaBJba

10 (meceT) 10

®dasu j1orMKa U CUCTEMH -
olabpaHa rmorjaaBJba

10 (mecer) 10

Pauynapcka
MHTEIIMTCHIIN]a -
oabpaHa morjaBsba

10 (mecer) 10

UNIVERSITY OF BELGRADE
FACULTY OF ORGANIZATIONAL SCIENCES

Papers published in journals of national
significance — M50

1. Rankovi¢, N., DPukié, D., Jankovi¢, V.,
Stanisi¢, M., & Nedeljkovi¢, J. (2023).
Financial Consequences of Ice Breaks in
State Forests in Eastern Serbia in 2014.
Glasnik Sumarskog fakulteta, 127, 83-98.
https://doi.org/10.2298/GSF2327083R,
MS52.

2. Pukié, D., & Nedeljkovi¢, J. (2025).
Organizing Non-Wood Forest Product
Collectors in Serbia: A Fuzzy Logic
Assessment of Expected Benefit. Glasnik
gumarskog fakulteta, 132, 45-64.
https://doi.org/10.2298/GSF2532045D,
MS52.

A list of courses passed in doctoral studies,
with grades and ECTS credits:

Course Grade ECTS
Methodology of 10 (ten) 10
Scientific Research
Statistics in Management 10 (ten) 10
Quantitative Models and 10 (ten) 10
Methods in Management
Multivariate Analysis - 10 (ten) 10
Selected Chapters
Time Series and Fractals - | -~ 10 (ten) 10
Selected Chapters
Discrete Event Systems 10 (ten) 10
Neural Networks and 10 (ten) 10
Systems - Selected
Chapters
Fuzzy Logic and Systems 10 (ten) 10
- Selected Chapters
Computational 10 (ten) 10
Intelligence - Selected
Chapters

Kangunatkuma je mana 18.09.2026. rogune
yCIIEIIHO OAOpaHWIa MPHUCTYIHH pag 3a
u3pajy JOKTOPCKE JUCEepTalHje Mo Ha3uBOM

,,CTaTUCTHYKO

MOJIEJIOBAMSE

JJaTCHTHHUX

On September 18, 2026, the candidate
successfully defended the PhD proposal for the

doctoral

dissertation  titled  “Statistical
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NICUXOCOIMjalTHUX M  COIMO-EMOIMOHATHHUX
MoKa3zaTesba KOJ yUeHUKa .

1.3. Onena nogo0HOCTH KaHM1aTa 3a paj Ha

UNIVERSITY OF BELGRADE

FACULTY OF ORGANIZATIONAL SCIENCES

Modeling of Latent Psychosocial and Socio-
Emotional Indicators in Students”.

1.3. Evaluation of the candidate's suitability to

[IPEUIOKEHO] TEMU

Y3umajyhu y 003up pesynrare OCTBapeHe
TOKOM Jlocajiallllber o00pa3oBama, Kao U
HAYYHOUCTPAKUBAYKU pald KAaHAUAATKUILE Y
oOmactu CTaTUCTHYKOT MO/ICIIOBamba
JATEeHTHUX KOHCTpPYyKaTa, MyJITHBapHjallioHe
aHaim3e, 00pa30BHE AHAIUTHKE, MAITHHCKOT
yuema 1 (a3 JOrHKe, MOKE Ce 3aKJbYUUTH Ja
je CTeKJia peJjieBaHTHA 3Haba U UCTPAKUBAYKO
UCKYCTBO 3a pal Ha IPEII0KEHO] TEeMHU
JOKTOpcke mucepranuje. O TOME cBemoue
panoBu 00jaBJbEHH Y HAYYHUM YacONHCHUMA U
300pHHIIMMA HAYYHHX CKYIOBa, paJlOBH
npuxBaheHu 3a u3narame 1 00jaBJbUBAE, KAO
U PYKOIIUCH KOjU c€ Hajaze y MOCTYIKY
peneHsuje.

Jyroroguimse  MCKYCTBO Yy HAcTaBH
CTaTUCTHKE ¥ TIOCJIOBHE HH(OpMATHKE,
yuemthe y yHanpehuBamwy HaCTaBHOT Ipoleca
U TpUNpPEMH YYEHUKA 3a peryOiudKa
TaKMUYEHa U3 CTATUCTHKE, KA0 U UCKYCTBO y
u3pagd W peleH3upamy  YUOCHUYKE
JUTepaType W HAcTaBHUX  MaTepujaia,
JIOIaTHO notBphyjy BEHY CTPY4YHY
ocriocobsbeHocT.  [locebHO ce  u3aBaja
KOayTOPCTBO aKpEJIWTOBAaHE 30HMpKE 3a/aTaka
U3 CTaTUCTHUKE 33 YUYEHUKE CPEAbUX CTPYUHUX
MIKOJa, OJOOpeHe OJf CTpaHe HaIJIeKHOT
MHUHHMCTapCTBa, IITO NpEeACTaB/ba 3HayajaH
pe3ynaTaT EEHOT JIYTOTONUINELET paaa y
00J1aCTH CTaTUCTUYKOT 00pa3oBama.

Ha ocnoBy HaBenenor, Komucuja 3akibydyje
na je Jamubopka Dykuh kBanudukoBaHa u
npuUnpeMbeHa 3a camocTanaH
HAYYHOWCTPAXKUBAYKH DPAJl HA TIPEUIOKEHO]
TEMU JIOKTOPCKE JAUCEPTAIlNje U OCTBAPUBAE
HAayYHUX U CTPYYHHUX JONpHUHOCA y o0nactu
UCTPaXUBabA.

2. IIpeameT ¥ HMJb HCTPAKUBAKA

[IpenmeTr wucTpakuBama OBE JOKTOPCKE
JUcepTalje je pa3Boj] W BalWjaluja
WHTETPUCAHOT  AHAIMTUYKOT  OKBHpa 32

work on the proposed topic

Taking into account the results achieved during
her previous education, as well as the
candidate's research work in the fields of
statistical modeling of latent constructs,
multivariate analysis, educational analytics,
machine learning and fuzzy logic, it can be
concluded that she has acquired the relevant
knowledge and research experience to work on
the proposed dissertation topic. This is
evidenced by papers published in scientific
journals and conference proceedings, papers
accepted for presentation and publication, and
manuscripts currently under review.

Her many years of experience in teaching
statistics and business informatics, her
participation in improving the teaching process
and in preparing students for national statistics
competitions, as well as her experience in
developing and reviewing textbooks and
teaching materials, further confirm her
professional competence. Particularly
noteworthy is her co-authorship of an
accredited collection of statistics exercises for
students of secondary vocational schools,
approved by the competent ministry, which
represents a significant result of her long-
standing work in statistics education.

Based on the above, the Committee concludes
that Daliborka Puki¢ is qualified and prepared
to conduct independent research on the
proposed dissertation topic and to make
scientific and professional contributions in the
research field.

2. Research subject and objectives

The subject of this doctoral dissertation is the
development and validation of an integrated
analytical framework for modeling students'
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MOJZICTIOBAkbE  MICHXOCOLHUjaTHUX M COLMO-
E€MOILMOHAIHUX TI0Ka3aTeshba YYEHHUKa, ca
MOCEOHUM dhoxycom Ha BpIIHAYKY
BUKTUMH3AIM]y W  TOBe3aHe  oOpacue
IIKOJICKOT  (yHKIMOHKCama. [Ipeanmoxenu
OKBHUp 3acHHBahe ce Ha MOBE3MBaWKYy METOa
JaTEHTHOT  MOJEJOBama,  HPEAUKTUBHE
AQHAJTUTHKE M WHTEPIPETaOMIHUX TPHUCTyHa
HOAPIIIY OIY4YHBamy, Ca LUJBEM Ja ce
CIIO)KeHHM  oaHocu  Mely  mocmaTpaHuM
KOHCTPYKTHMa HCTOBPEMEHO HCIHTaj)y ca
CTaHOBMILITA bUXOBE CTPYKTYDpE,
NpEUKTUBHE nH(pOpMaTUBHOCTH u
MOTYhHOCTH  MHTepIpeTanuje  JOOMjeHuX
npoueHa. [locebaH acmekT uUCTpaKMBama
npencraBibahe Banuganyja W UCIHTHUBAE
NPEHOCHBOCTU TPEIIOKEHUX aHATUTHYKUX
pemiema |y  pasIHuMTHM  TIOIMyJalujaMa
YUCHHKA 1 00pPa30BHUM KOHTEKCTUMA.

Benmuka MelyyHapoaHa o0Opa3oBHa
UCTPaXUBaa MOCIEIBUX JACIICHU]a 3HaYajHO
Cy MpomHpWIa MOTYRHOCTH CTATHCTUYKOT
npoydaBamba  (QYHKIMOHHCAWka  yYEHHUKA.
[Topen noJjiaTaKka 0 00pa30BHUM
nocturanyhuma, caBpeMeHe Oa3e Mojaraka,
mehly kojuma ce u3aBaja  [Iporpam
mehyHapoane IpoIeHe YYEHUYKUX
nocturnyha (PISA), oOyxBaTajy mokasaresbe
IIKOJICKE KiuMme, ocehaja MpUNagHOCTH U
0e30eqHOCTH, OJHOCAa ca HAaCTaBHUIIUMAa H
BpIIHALIMa, AaHTaXOBAHOCTH Y HACTaBH,
aKaJIeMCKUX €MOIIMja W Pa3IMUYUTUX OOJIMKa
U3NIO)KEHOCTH  HEMOBOJbHUM  IIKOJICKUM
HCKYCTBHMMa. Hajsehu 0poj OBHX
KapaKTepUCTUKa HE MOXE C€ HEeNOCPEeIHO
MepuTd, Beh ce mpoyuaBa Ha OCHOBY Beher
Opoja MelhycoOHO TOBE3aHUX WHAMKATOPA.
300r TOTa ce UACHTUDUKALH]A,
oTiepanroHaIN3aIHja u MO/ICIIOBAHE
JATEeHTHUX KOHCTpyKaTa Hamehy kao jeman ox
KJBYIHHX METOIOJIOIIKHX n3a30Ba
CaBpPEeMEHHUX O0Pa30BHHUX UCTPAKHUBAKHA.

[Toctojehu MIPUCTYTIH aHaIU3U
NICUXOCOIMjaJTHUX M  COLMO-EMOLIMOHATHUX
MoKa3aresjba yuYeHUKa Hajyemihe cy ycMepeHu
Ha  [OjeIMHAYHE  acleKTe  CIOXKEHOT
aQHAJUTUIKOT TpobiemMa. MeTone JTaTEHTHOT
MoJieNioBakba oMoryhasajy HMIEHTH(UKOBaAHE
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psychosocial and socio-emotional indicators,
with a particular focus on peer victimization
and related patterns of school functioning. The
proposed framework will be based on linking
latent modeling methods, predictive analytics
and interpretable decision-support approaches,
with the aim of examining the complex
relationships among the observed constructs
simultaneously from the standpoint of their
structure, their predictive informativeness and
the interpretability of the resulting
assessments. A particular aspect of the research
will be the validation and examination of the
transferability of the proposed analytical
solutions across different student populations
and educational contexts.

Large-scale international educational
assessments of recent decades have
considerably expanded the possibilities for the
statistical study of student functioning. In
addition to data on educational achievement,
contemporary databases — among which the
Programme  for  International  Student
Assessment (PISA) stands out — include
indicators of school climate, sense of
belonging and safety, relationships with
teachers and peers, engagement in instruction,
academic emotions, and various forms of
exposure to adverse school experiences. Most
of these characteristics cannot be measured
directly, but are studied on the basis of a larger
number of interrelated indicators. For this
reason, the identification, operationalization
and modeling of latent constructs emerge as
one of the key methodological challenges of
contemporary educational research.

Existing approaches to the analysis of students'
psychosocial and socio-emotional indicators
mostly focus on individual aspects of a
complex analytical problem. Latent modeling
methods enable the identification of constructs
that are not directly measurable and the
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KOHCTpYKAaTa KOju HUCY HEMOCPETHO MEPJHHBH
U UCIUTHBamke ongHoca Mehy muma,
MIPEANKTUBHH MOIeIH omoryhaBajy
mperno3HaBame obOpaszana y Behem Opojy
Mel)ycoOHO oBe3aHuX Mmokasaresba ¥ IPOIeHY
BEpOBaTHONE PpEIICBAaHTHUX HCXO/a, JOK CY
UHTEPNPETAOWIHN  aHAIUTUYKH  TIPUCTYIH
YCMEpEeHH Ha  Ppa3syMJBUBOCT  JOOMjEHUX
NpOICHa W TPaHCIAPCHTHUjE ITOBE3UBAHC
yna3HuX uWH(poOpManuja ca  pe3yJaTaTuma
Moena. Mako cBaku o]l OBUX MPHUCTYIIA PYKa
3HayajHe WHQOpMalLHUje, HUXOBAa OIBOjeHA
NpUMEHa MOXKE JOBECTH 10 (parMeHTHPAHOT
carjefiaBama I0jaBa KOje Cy IO CBOjO]
NPUPOM BUILICAMMEH3UOHATHE U MehycoOHO

IIOBE3aHe. Hcrospemeno, CaBpEMEHHU
HOPEIUKTUBHUA MOJIEIH YECTO TOCTHKY BUCOKY
Ta4YHOCT, anu cy HEJI0BOJBHO

UHTEPHPETAOWIHN 32 TPAKTUYHY MPHUMEHY Yy
00pa30BHOM OKPYKEHY.

Henocpenna moTuBaiyja 3a 0BO HCTPaKUBAHE
NPOUCTHYE U3 TIPETXOIHUX HCTPAKUBAHA
KaHIUJATKUE 3aCHOBAHUX Ha MOJaluMa
PISA 2022. [louetHa ananusa, CpoBeIcHa Ha
y30pKy on 6.413 yuenuka u3 181 mkoine y
CpOuju, mokazana je Ja c€ WHIUKATOpH
OPETPIJbEHOT  BPUIKHAYKOT  Hacuba U
aKkaJeMcKke Jiocale MOTy TpymHcaTH Yy
cMHcIeHe (pakTopcke JUMEH3Hje, u3Mehy
KOJUX  TIOCTOj€  CTaTHUCTUYKU  3HAydajHe
no3utuBHe Beze (Puki¢, 2025). Hapenne
aHaJM3e, CIPOBEJCHE Ha BUIICHAI[MOHAIHOM
y30pKy YyuyeHMKa u3 AnbaHuje, XpBarcke,
Cesepae Maxkenonuje, Llpue I'ope u CpOuje,
U3IBOjUJIC CY PA3JIMYMTE JTATEHTHE TUMEH3H]e
aKaJeMcKe nocaze U BpPILHAUKe
BUKTHUMHU3AIMje U TOKa3aje /1a OJHOCU Melhy
BUMa 3aBHCE 0/ KOHKPETHHUX JUMEH3HUja 00a
KOHCTpYyKTa. YTBpheHo je U Aa je BpIimauka
BUKTUMH3AIMja  CHaXHO  I[IOBE3aHa  ca
M30CTajalbeM U3 IKojie ycien ocehaja
He0e30eTHOCTH, PU YeMy Cy C€ Y4ecTajoCcT
U30CTajarba W TPOLCHEHW W3TIeAn  3a
u3ocrajame noehaBanmu ca OpojeM oOnMKa
BuKkTUMH3anmje.  [lokasaresbu  MIKOJICKOT
HCKYCTBa MOKa3aJlu Cy ce MH()OpPMaTUBHUM 3a
NPEIUKTHBHO Pa3IMKOBamkhE¢ YUYCHHKA TIpeMa
nepuHUCaHOM KpUTEPH]yMY pH3UKa
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examination of relationships among them;
predictive models enable the recognition of
patterns across a larger number of interrelated
indicators and the estimation of the probability
of relevant outcomes; while interpretable
analytical  approaches focus on the
comprehensibility of the obtained estimates
and a more transparent link between input
information and model results. Although each
of these approaches provides valuable
information, their separate application may
lead to a fragmented understanding of
phenomena that are inherently
multidimensional and interrelated. At the same
time, contemporary predictive models often
achieve high accuracy but are insufficiently
interpretable  for practical use in the
educational setting.

The immediate motivation for this research
stems from the candidate's previous studies
based on PISA 2022 data. An initial analysis,
conducted on a sample of 6,413 students from
181 schools in Serbia, showed that indicators
of experienced peer bullying and academic
boredom can be grouped into meaningful
factor dimensions, between which statistically
significant positive associations exist (Puki¢,
2025). Subsequent analyses, conducted on a
multinational sample of students from Albania,
Croatia, North Macedonia, Montenegro and
Serbia, identified distinct latent dimensions of
academic boredom and peer victimization and
showed that the relationships between them
depend on the specific dimensions of both
constructs. It was also found that peer
victimization is strongly associated with school
absenteeism due to feeling unsafe, with both
the frequency of absenteeism and the estimated
odds of absenteeism increasing with the
number of forms of victimization. Indicators of
school experience proved informative for the
predictive discrimination of students according
to a defined peer-victimization risk criterion:
the multilayer perceptron (MLP) model
achieved somewhat better performance than
logistic regression, while the introduction of
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BpIIBHaYKe BUKTHMH3AIH]e: MoJien
BuieciojHor nepuentpoHa (MLP) octBapuo
je HemTo 0osbe mepdopMaHce 011 JOTUCTUUKE
perpecuje, a yBoheme camoopranuzyjyhux
Mmamna (SOM) omoryhuio je uaeHTH(PUKALH]Y
XEeTepOreHnx Npoduia yuyeHHKAa U JOJATHO
no6oJspmano nepdopmance MLP moxena.

OBy Hamasuw TOKa3yjy Ja PpazIuuduTH
AQHAJTUTUYKN TPUCTYNH Jajy PaziInduTe, aiau
MelycoOHO  moBe3aHe  uHpoOpMalje O
GyHKIMOHHCAkY ydeHUKa. JlaTeHTHH Moaenu
OTKpHUBAjy CTPYKTYpy KOHCTpPYKaTa U HHXOBE
MmehycoOHe onHOCe, TPEIUKTHBHHA MOJIEIN
ucnuTyjy MoryhHoct kinacudukanuje mpema
nepuHUCaHOM  KpUTEpUjyMy  pH3HKa, a
npouiMcame OTKpUBAa XETEPOTEeHOCT Koja
HHj€ BHJJbHMBA U3 MOjEANHAYHHUX MOKA3aTeJba.
MeTonoNomK: HM3a30B CTOTa HHUjE Camo y
u3bopy Momena koju he  mokasaru
3aJ10BOJbaBajyhy CTaTHUCTHUYKY WA
NpPEIUKTUBHY YCHEmHocT, Beh y pa3Bojy
OKBUpPa y KOjeM C€ pPe3yJTaThu pa3ImuUTHX
AQHAJTUTUYKAX TPUCTYNIa MOTY CMHCICHO
NOBE3aTH ¥ 3ajeTHUYKHA MHTEPIPETHPATH, Y3
poBEpY IXOBE CTaOMITHOCTH u
NPEHOCHBOCTH  HM3BaH  TOMyJaluje |
KOHKPETHUX aHAJMTUYKHX CrieruduKaiija Ha
KOjUMa Cy pa3BHjEHHU.

Kao OJITOBOP Ha UJCHTU(PUKOBAHU
METOJIOJIOIIKK  HM3a30B,  Mpejiaxke  ce
WHTETPUCAHU AQHAIUTUYKH OKBHP Yy KOjeM
CTPYKTYPHH, MIPETUKTHBHA u
UHTEPIpETaOUITHH IPUCTYTH uMmajy
MelycoOHO MOBE3aHe, anu JjacHo
pasrpaHuYeHe yiore:

*  CrpykTypHa KOMIIOHEHTA -
UIEHTU(UKOBAHE u BaJaIyja
JATEeHTHUX  CTPYKTypa  peJIeBaHTHHUX
TICUXOCOIIH]j ATHUX u COIIHO-
€MOIIMOHATHUX KOHCTpyKaTa 51
WUCTIUTUBAakE  OgHOca  Mehy — muMma
MPUMEHOM eKCILIOpaToOpHE u

KoH(pupMaTtopHe (akTopcke aHamM3e u
MOJIeJIOBakha CTPYKTYPHHUM jeTHAUMHAMA;

* IIpeaukTHBHA KOMIOHEHTAa — Pa3BoOj U
nopeheme MNPEeIUKTHUBHHX MoJena 3a
nperno3HaBambe o0pas3ama TOBE3aHHWX ca
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self-organizing maps (SOM) enabled the
identification of heterogeneous student profiles
and further improved the performance of the
MLP model.

These findings show that different analytical
approaches yield different but interrelated
information about student functioning. Latent
models reveal the structure of constructs and
their interrelationships, predictive models
examine the possibility of classification
according to a defined risk criterion, and
profiling reveals heterogeneity that is not
visible from individual indicators. The
methodological challenge, therefore, lies not
only in selecting a model that will show
satisfactory statistical or  predictive
performance, but in developing a framework in
which the results of different analytical
approaches can be meaningfully linked and
jointly interpreted, while verifying their
stability and transferability beyond the
population and the specific analytical
specifications on which they were developed.

In response to the identified methodological
challenge, an integrated analytical framework
is proposed in which structural, predictive and
interpretable approaches have interrelated but
clearly delineated roles:

* Structural component — identification
and validation of the latent structures of
relevant psychosocial and socio-emotional

constructs and examination of the
relationships ~ among  them  using
exploratory = and confirmatory factor

analysis and structural equation modeling;

* Predictive component — development and
comparison of predictive models for
recognizing patterns associated with
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noBehaHoM pamuBOIINY Yy4YeHUKa, V3
UCIIUTHBAKE JONMPUHOCA TOjeAMHAYHUX

noKasaresba u UICHTU(PUKOBAHUX
npoduiia y4eHUKa;
* HHrepnperadbujHa  KOMIIOHEHTa  —

pa3Boj cucTeMa TOAPIIKE OJUTyYHBAbY
3aCHOBaHOT Ha (ha3u JIOTHIHM, Y KOjeM ce
yJIa3HU MOKa3aTc/bM WU JIATCHTHC MPOLCHC
dopMupajy HE3aBUCHO O] CIIOJbALIHET
KpUTEepHjyMa KOjU C€ KOPUCTH 32
BPEIHOBAIE CUCTEMA, a 3aTHM HHTETPHUIILY
[IPUMEHOM TpPAHCIAPEHTHUX IpaBUia Yy
HIOCTETICHE U pa3yMJbHBE HUBOE MPOIICHE;

*  BaiuaanuoHa KOMIOHEHTA — 33jeHIYKA
KOMIIOHEHTa OKBHUpa KOjoM ce yTBphyje y
KO0joj] Mepu ce noOujeHe CTpPYyKType,
OZIHOCU M 00paciy MpOLEHE 3apKaBajy y
pasIMuuTHM IONyJalyjaMa ydYeHHKa W
00pa30BHUM KOHTEKCTUMA.

EMnupujcKky OCHOBY HCTpakWBama YHHHDE
noganuu mehyHapoaHor ucrpaxkuBama PISA
2022, y KOjeM je Y4YeCTBOBAJIO MPHUOIMKHO
690.000 nmeTHaecTOroUIIKBUX yUyeHUKa U3 81
3eMJb€ U eKoHOMHje. AHanmu3e he yBakaBaTH
CIIO)KEHH  JIBOCTAITHU CTpaTU(PUKOBAHU
y3opauku gu3zaji PISA  wucrpaxuBama,
yKIbyuyjyhu KOHAa4HE YUYEHHUUKE u
perukanone moHuaepe. Pa3Boj Mopena
3aCHMBAa Ce€ Ha Yy30pLUMa YYeHHMKa U3
oOpazoBHuX cucrema Jyroucroune Espore,
JIOK Cy 3a eKCTepHY BallUaalujy npensuheHu
HE3aBUCHU Y30PIU KOju 00yXBaTajy €BpOIICKE
U MCTOYHOA3MjcKe 00pa30BHE cHCTEME, Kao U
mpu MelyyHapoiHU y30pak.

[luspeBU  TOKTOpPCKE — JUcepTainuje  Cy
BUIIECTPYKU U XHjEPAPXUjCKU OPTaHU30BaHU
y CKJIagy ca JIOTUKOM HCTPaKUBAYKOT
npoiieca.

Onmtu 1usb HCTpakUBama JecTe pa3Boj U
BAIMJAlMja  WHTETPUCAHOT  AHAJTUTHUYKOT
OKBHUpa 332 MOJICJIOBAMKE TICHXOCOIMjaTHUX H
COLIMO-€MOLIMOHAIHUX TI0Ka3aTesba yYeHHKa,
KOJUM C€ TIOBE3yjy METOJe JIaTEHTHOT
MOJICNIOBaka, MPEIUKTUBHE AaHAIUTUKE H
MHTEPIPETa0UITHA MIPUCTYIIH, panu
LEJIOBUTH]ET carjieaBama oOpa3ana
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increased student vulnerability, including
examination of the contribution of
individual indicators and of the identified
student profiles;

* Interpretable component — development
of a fuzzy-logic-based decision-support
system in which the input indicators and
latent estimates are formed independently
of the external criterion used to evaluate the
system, and are then integrated through

transparent rules into graded and
comprehensible assessment levels;

* Validation component — a shared
component of the framework that

establishes the extent to which the obtained
structures, relationships and assessment
patterns hold across different student
populations and educational contexts.

The empirical basis of the research will be data
from the international PISA 2022 study, in
which approximately 690,000 fifteen-year-old
students from 81 countries and economies
participated. The analyses will take into
account the complex two-stage stratified
sampling design of PISA, including final
student weights and replicate weights. Model
development is based on samples of students
from Southeast European education systems,
while independent samples covering European
and East Asian education systems, as well as a
broader international sample, are envisaged for
external validation.

The objectives of the doctoral dissertation are
multiple and hierarchically organized in line
with the logic of the research process.

The general objective of the research is the
development and validation of an integrated
analytical framework for modeling students'
psychosocial and socio-emotional indicators,
linking latent modeling methods, predictive
analytics and interpretable approaches, in order
to provide a more comprehensive
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IIOBE3aHUX Ca BPIIHAYKOM BUKTHUMU3ALUjOM U
MIKOJICKUM (DYHKIIMOHUCAEM YUCHHUKA.

Crierupuanu [IUJBCBH UCTPaXHBamba

o0OyxBarajy:

*  UACHTU(DUKOBAHE u BaJIUIAIN]Y
JATCHTHHUX CTPYKTypa onabpaHux
TICHXOCOIIH]jaJTHUX u COITHO-
E€MOIIMOHATHIX KOHCTpyKaTa u

HCIIMTUBalKBC OAHOCa Meljy BHUMa,

UCTIMTHBAC HIOBE3aHOCTH
UICHTU()UKOBAHMX  KOHCTpyKara  ca
pEIIEBAaHTHUM TI0Ka3aTe/buMa IIKOJICKOT
byHKIIHOHKCAbA u BPIIHAYKE
BUKTHMH3AIIH]C;

pa3Boj U mopeheme NpeTMKTUBHUX MOJIeNa
3a Mperno3HaBamke 00pasala MOBE3aHUX ca
noBehanom pamuBomihy ydeHUKa, Y3
UCTIIUTUBAKE JONPUHOCA I0jeINHAYHUX
HOKa3aTeJba u UJICHTU(PUKOBAHUX
npoduna;

pa3Boj  MHTEPIPETadMIHOT  CcHUCTeMa
NOJPIIKE OJJYyYHBaWky 3aCHOBAHOI Ha

UHTErpaluju peJeBaHTHUX
MICUXOCOLIN]ATHUX u COLIMO-
€MOLIMOHAITHUX IoKa3aresba "

TPAHCIIAPCHTHHUM  IIpaBUJIMMa HBUXOBOT
IIOBC3HBambA,

BaIMJALM]y TPEAJIOKEHUX Mojena M
UCIIUTUBAKE HUXOBE pOOYCHOCTH U
MPEHOCUBOCTHU y Pa3IUYUTUM
nomnyianijaMa y4eHuKa U 0Opa3oBHUM
KOHTEKCTHMA.

[TouetHa nucta 6uOAMOrpadCKUX N3BOPA KOJU
he ce KOPUCTHTH MPHITUKOM H3PaZie TOKTOPCKE
JycepTanuje:

1.

Appleton, J. J., Christenson, S. L., & Furlong,
M. J. (2008). Student engagement with school:
Critical conceptual and methodological issues
of the construct. Psychology in the Schools,
45(5), 369-386.

Ayob, A., & Yassin, R. M. (2017). A
confirmatory factor analysis of the attitude
towards mathematics scale using multiply
imputed datasets. International Journal of
Advanced and Applied Sciences, 4(3), 7-12.
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understanding of patterns associated with peer
victimization and students' school functioning.

The specific objectives of the research include:

* identification and validation of the latent
structures of selected psychosocial and
socio-emotional constructs and
examination of the relationships among
them;

* examination of the associations of the
identified constructs with  relevant
indicators of school functioning and peer
victimization;

* development and comparison of predictive
models for recognizing patterns associated
with increased student wvulnerability,
including examination of the contribution
of individual indicators and identified
profiles;

* development of an interpretable decision-
support system based on the integration of
relevant psychosocial and socio-emotional
indicators and on transparent rules for
linking them;

» validation of the proposed models and
examination of their robustness and
transferability across different student
populations and educational contexts.

Initial list of bibliographic sources to be used
in the preparation of the doctoral dissertation:
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2. Ayob, A., & Yassin, R. M. (2017). A
confirmatory factor analysis of the attitude
towards mathematics scale using multiply
imputed datasets. International Journal of
Advanced and Applied Sciences, 4(3), 7-12.
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3. [Toaa3He xunorese

Kao rnaBHa HayuHa xumote3a koja he Outu
TECTUPAHA y IOKTOPCKO] JUCEPTALIH]H H3/IBaja

Cce:

HO Paznuunre KOMITOHEHTE
MICUXOCOIM]aJTHOT U COLMO-€MOIIMOHATHOT
(GYHKIIMOHNCAaka Yy4YEHUKa II0BE3aHE ca
BPIIKBHAUYKOM BUKTUMH3AIM]OM MOTY OMTH
oOyxBaheHe MHTErpUCaHUM AHATUTHYKUM
OKBUPOM KOjH MOBE3Yj€ BUXOBY JIATEHTHY
cTpykTypy u  MehycoOHe  opaHoce,
OPEIUKTUBHY MH(POPMATUBHOCT u
MHTEPIPETAOUITHOCT 100MjEeHUX MPOIIeHA.

[TocebHe HayuHE XHUIOTE3€ Y HCTPaKUBAMY
KOj€ TPOUCTHYY W3 TIJIaBHE HCTPaKUBAUYKE
XUIIOTE3E CY:

H1 — Onabpanu ncuxocounjasHu U COLHO-
€MOILIMOHAIHM  TIOKa3aTeJbu  Y4YEHUKa
00pazyjy CTATUCTUYKHU yTeMeJbeHe
JaTeHTHE CTpyKType, wu3Mely Kojux
10CTOje CTaTUCTUYKHU 3HayajHe
MOBE3aHOCTH ca BPILIHAUYKOM
BUKTUMH3AIIH]OM " peNeBaHTHUM

21

90.

91.

92.

93.

94.

UNIVERSITY OF BELGRADE
FACULTY OF ORGANIZATIONAL SCIENCES

Watkins, M. W. (2018). Exploratory factor
analysis: A guide to best practice. Journal of
Black Psychology, 44(3), 219-246.

Woods, S., & Wolke, D. (2004). Direct and
relational bullying among primary school
children and academic achievement. Journal of
School Psychology, 42(2), 135-155.

Wormington, S. V., Anderson, K. G.,
Schneider, A., Tomlinson, K. L., & Brown, S.
A. (2016). Peer victimization and adolescent
adjustment: Does school belonging matter?
Journal of School Violence, 15(1), 1-21.

Zadeh, L. A. (1965). Fuzzy sets. Information
and Control, 8(3), 338-353.

Zhu, J., Gao, W., Hu, L., Hao, J., Chen, Y.,
Wang, Y., Li, P., Chen, W., Ban, P., Yang, L.,
Zheng, X., Hou, C., Zhang, Y., Shen, Y., Chen,
J., & Feng, K. (2026). Temporal dynamics of
psychosocial risk and resilience pathways in
adolescent depressive and anxiety symptoms:
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3. Initial hypotheses

The main scientific hypothesis to be tested in
the doctoral dissertation is:

HO — Different components of students'
psychosocial and socio-emotional
functioning = associated = with  peer
victimization can be captured by an
integrated analytical framework that links
their latent structure and interrelationships,

predictive  informativeness and the
interpretability of  the resulting
assessments.

The specific scientific hypotheses derived from
the main research hypothesis are:

H1 — Selected psychosocial and socio-
emotional indicators of students form
statistically well-founded latent structures,
which show statistically  significant
associations with peer victimization and
with relevant indicators of school
functioning.



VHUBEP3UTET V BEOI'PAZIY
DAKVYIITET OPTAHU3AIIMOHUX HAVKA

nokasarespuma HIKOJICKOT
($yHKIHOHHCAbA.

« H2 - MynruBapujaHTHH TNPEIUKTUBHU
MOJIENIM 3aCHOBAaHU HA TICHXOCOLIH]aTHIM,
COLIMO-EMOLMOHAIHUM U IIKOJICKHUM
nokaszareJbuMa  y4eHuka omoryhasajy

pa3IMKOBake YYEHHKA IIpeMa YHarpe[
Ne(UHUCAHOM KpPUTEPUjyMy BpIIHAUKe
BUKTUMHU3AIIH]E.

* H3 - Husowu nporene 1001jeHH TPUMEHOM
UHTEPIPETaOMIHOT  CHCTEMa  ITO/IPIIKE
OJUTy4YMBaly  IOKa3zyjy  CTaTUCTHYKH
3HAYajHE pas3liuKe NpeMa peJIeBaHTHOM
CIOJbALLIHEM KPUTEPHjyMY
IICUXOCOIMjaJJHE U ILIKOJCKE PambUBOCTH
yUEHHKA.

[Topen MOCTaBJbEHUX XMIIOTE3a, UCIIUTUBAC
MPEHOCUBOCTH  TPEUIOKCHOT aHATUTHIKOT
okBUpa Ouhe ycmepeno Ha cienche
UCTPAKUBAYKO IMUTAE:

* H4 -V k0joj Mepu ce KJbyuHE CTPYKTYpE,
OJIHOCH M 0Opaciy TMpoleHe JT00W|cHH
OPUMEHOM MPEAJIOKEHOI  AHAIUTHYKOT
OKBUpa 3aJpXaBajy NpU NIPUMEHH Ha
HE3aBUCHUM IIOMyJalljaMa yuYeHUKa U3
Pa3InUUTUX 00pa30BHUX 51
COLIMOKYJITYPHUX KOHTEKcTa?

4. Hayqﬂe METO/A€ UCTPAXKHUBAIbA

Mertononoruja uctpaxuBama koja he OutH
NpUMEmkeHa Y OBOM pajy 3acHOBaHa je Ha
KOMOMHAIMjU OINIITUX HAayYHUX MeToja H
CaBPEMEHHX CTATHCTUYKHX, ICHXOMETPH]jCKAX
U aQHAIWTUYKUX T[IOCTyNaka, KOjU 3ajeqHO
omoryhaBajy = u3rpaimy, poBepy  H
BAIMJANN]Y  WHTETPHCAHOT  aHAIUTHYKOT
OKBHUpa 332 MOJIEJIOBAKE ICUXOCOLMJATHUX U
COILIMO-EMOIIMOHATHUX TTOKa3aTeJha yUCHHKA.

Kao mnonasna 6uhe kopumihen
cHCTeMaTH4YaH aUTEpaType U3
oOnactu NICUXOMETpH]E, o0Opa3oBHE
AQHATUTHKE,  CTAaTHCTHYKOT  MOJIEIOBaha
JATEHTHUX KOHCTPYKaTa, MAIlIMHCKOT yUerha 1
cucreMa MOJPIITKE OJUTY4YHBARY y
o0pazoBamy. XUNOTETHYKO-/IeTyKTUBHA
MeToja Ouhe nmpuMemeHa npu Gpopmyucamby

OCHOBa
Tperen
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* H2 — Multivariate predictive models based
on students' psychosocial, socio-emotional
and school-related indicators enable the
discrimination of students according to a
predefined peer-victimization criterion.

* H3 - The assessment levels obtained by
applying the interpretable decision-support
system show statistically significant
differences with respect to a relevant
external criterion of students' psychosocial
and school vulnerability.

In addition to the stated hypotheses, the
examination of the transferability of the
proposed analytical framework will focus on
the following research question:

* H4 — To what extent are the key structures,
relationships and assessment patterns
obtained with the proposed analytical
framework preserved when applied to
independent  student populations from
different educational and sociocultural
contexts?

4. Scientific research methods

The research methodology to be applied in this
work 1s based on a combination of general

scientific =~ methods and  contemporary
statistical, psychometric ~and analytical
procedures, which together enable the

construction, testing and validation of an
integrated analytical framework for modeling
students' psychosocial and socio-emotional
indicators.

A systematic literature review in the fields of
psychometrics, educational analytics,
statistical modeling of latent constructs,
machine learning and decision-support
systems in education will serve as the starting
point. The hypothetico-deductive method will
be applied in formulating and testing
hypotheses about the structure of latent
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U MIPOBEPH XMIIOTE3a O CTPYKTYPH JATEHTHUX
KOHCTpYyKara, HBUXOBUM MehycoOHuM
OJHOCHMAa M TIOBE3aHOCTH Ca BPLIHAYKOM
BUKTUMH3AIM]OM H MOKa3aTeJbUMa IIKOJICKOT
(byHKIIMOHHUCAbA.

HctpaxuBame he ce 3acHUBAaTH Ha MOAANMMA
MehyHapoaHor uctpaxuBama PISA 2022, y3
YBaKaBambe KapaKTEepPUCTHUKA ETOBOT
CJIOKEHOT y30payKor JM3ajHa u
CHEU(PUIHOCTH aHATU3UPAHUX TIOKA3aTeJha.
AHaMTUYKA TIOCTyNmu Ouhe mpuiaroheHu
OPUPOAM  TOjEIMHAYHUX  MCTPAKUBAYKHX
nuTaa U oOyxBaruhe MeToJe JIaTEeHTHOT
MOJICIIOBaba,  MOJICJIOBAE  CTPYKTYPHUM
jenHadyrHaMma, MPEIUKTUBHE Mojiene
MaIIMHCKOT y4Y€Ha, METOJAe NpodUIHcama
V4eHHKa W HUHTEepHpeTadlIHe MPUCTYIIE
3acHOBaHe Ha (ha3u JIOTUIIH.

Y neny UCTpakMBama KOJU CE OJHOCH Ha
I/II[eHTI/I(l)I/IKOBaH)G 1 UCIIUTUBAKEC JIATCHTHUX
CTPYKTypa Ouhe npuMermeHe eKCILIOpaTOpHa U
KoH(pUpMaTopHa (DaKTOpPCKa aHaIM3a, Kao U

MOJICJIOBalkbe  CTPYKTYPHUM  jelHauMHama
(SEM). ®akropcke ananuze 6uhe kopuirheHe
3a yTBphUBame JMMEH3HOHATHOCTH
onadpaHuX  [MOKaszareJba U MIPOLEHY
a/IeKBaTHOCTU MEPHHUX MOJIeNa, y3 MpPHUMEHY
MIOCTYIIaKa npusiaroheHnx OpJMHAJIHO]
IPUPOIH UHUKaTopa (monuxopuyHe

kopenanuje, MLR 1 WLSMV npouewuaun)
U TNpPOIEHY KBaJHWTeTa yKJalmamba Ha OCHOBY
nokazaresba CFI, TLI, RMSEA u SRMR.

YnopenuBoct  MepHUX ~ Mojaena  usMehy
o0pa3oBHHX cHucTemMa Ouhe HCHUTHBaHA
IPUMEHOM  BHUUIETPYIIHE KOH(PUPMATOpHE

(dakTOpCcKe aHanmM3e U TECTHUPABEM MEpHE
WHBapHjaHTHOCTH.  AHanuze he  Outu
CrpoBol)eHe Y CTaTUCTHUKOM OKpYyXewy R, y3
IIpUMEHy TakeTa lavaan v CpoJHHUX MakKeTa.

[IpenukTuBHE €0 UCTpaxkuBama Ouhe
yCMEpeH Ha pa3Boj W mopeheme mojerna 3a
Mperno3HaBamke o0paszala T[OBE3aHUX ca
BPIIHAYKOM BUKTHMH3AIH]OM. buhe
pa3MOTpPEHU MOJENU Pa3TUYUTOT CTEeTleHa
CIIO)KEHOCTH — JIOTUCTHYKa perpecja Kao
pedepeHTHN CTATUCTUYKU MOJIEN, BEIITauke
HEYPOHCKE  MpeXe THIA  BUIIECIOJHOT
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constructs, their interrelationships and their
associations with peer victimization and
indicators of school functioning.

The research will be based on data from the
international PISA 2022 study, taking into
account the characteristics of its complex
sampling design and the specific features of the
analyzed indicators. The analytical procedures
will be adapted to the nature of the individual
research questions and will include latent
modeling methods, structural equation
modeling, machine learning predictive models,
student profiling methods and interpretable
approaches based on fuzzy logic.

In the part of the research concerned with
identifying and examining latent structures,
exploratory and confirmatory factor analysis,
as well as structural equation modeling (SEM),
will be applied. Factor analyses will be used to
determine the dimensionality of the selected
indicators and to assess the adequacy of the
measurement models, using procedures
appropriate for the ordinal nature of the
indicators (polychoric correlations, MLR and
WLSMYV estimators) and assessing model fit
on the basis of the CFI, TLI, RMSEA and
SRMR indices. The comparability of
measurement models across education systems
will be examined wusing = multi-group
confirmatory factor analysis and measurement
invariance testing. The analyses will be
conducted in the R statistical environment,
using the lavaan package and related packages.

The predictive part of the research will focus
on the development and comparison of models
for recognizing patterns associated with peer
victimization. Models of varying complexity
will be considered — logistic regression as the
reference  statistical ~model, multilayer
perceptron (MLP) artificial neural networks,
and a hybrid SOM-MLP approach in which
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neprentpona (MLP) u xubpugan SOM-MLP
OPUCTYI, Yy KOjeM C€  HEHaarjenaHo
npoduIncame yYCHHKa CaMOoopraHusyjyhum
Marama noBsesyje ca HA/ITJIEJAHOM
kinacudukanujoM. Pa3Boj mozmena u mporieHa
IBUXOBE ycrmemHocthn Ouhe  pa3aBojeHH
PUMEHOM onrosapajyhux nocTymnaka
TPEHWHTa,  BaJIWAalMje M TECTHpamba
(ykpydyjyhu  cTpaTu(uKOBaHy  YHaKpCHY
BAIMJANM]Yy ¥ BAJIUAALHU]y Ca TPYNUCAHEM
mpemMa IKojiaMa), Y3 TOCEeOHYy MaKby
yCMEpeHy  Ha  COpeYyaBame  IpeHoca
uH(popMalldja U3 eBajlyallMOHHX Yy pa3BOjHE
CKyTIOBe mojaaraka. [IpenKTuBHA yCIEITHOCT
ouhe MpoLICHHBaHA MIPUMEHOM
KOMIUIEMEHTapHUX Moka3zaresba: ROC-AUC,
PR-AUC, npeunsnoctu, og3uBa u F1 mepe.

WuaTepnperabuinan 7eo HCTPAKMBabHa
oOyxBaruhe pa3Boj cHCTeMa MOAPIIKE
OJUTyYMBaly 3aCHOBAHOT Ha (a3u JIOTUIH,
KojuM he ce peneBaHTHHU MCHXOCOIUjaTHU U
COLIMO-EMOLIMOHATTHA MoKa3aTeJbu
MHTETPHCAaTH Y pa3yMJbHBE HHMBOE IPOLCHE.
[lpu  Qopmupamy ynazHUX [OKa3zaTesba
cucreMa o0e3z0enuhe ce BHUXOBAa aHAIUTHUYKA
0JIBOJEHOCT OJ1 CIIOJbAlIEeT KPUTEPUjyMa KOjU
ce KOpPHCTH 3a BpeIHOBame, Kako Ou ce

u30erno  mpeHouewme  HMHpopmanuja U3
KpUTepHjymMa y TOCTynak <¢opMHupama
npoueHe. bwuhe mnpumewmen Mamanujes

cucteM (ha3u 3aKJbyunBamba, ca TUHTBUCTUYKU
WHTEPIPETAOMITHUM dbyHkHMjama
MPUITATHOCTA U EKCIUTMIIMUTHO AePUHUCAHUM
IF-THEN npasunuma. BpenHoBame cucrema
Ouhe 3acHOBaHO Ha HWCIHUTHUBAKY OJHOCA
dbopMupaHUX HUBOA MPOLIEHE Ca PEIEBAHTHUM
CIIOJhAIIIELUM ~ KPUTEPUjyMOM, Kao ¥ Ha

aHaJIM3d  OCeTJBMBOCTM U POOYCHOCTH
pe3yJnrTara npu pasyMHUM U3MeHaMa KJbyUYHUX
MOJICNICKUX  cnenudukanuja. Y  OKBUPY

aHaJIM3€ OCETJbUBOCTH Ouhe pa3MoTpeH u
yTHLA] HEU3BECHOCTU Yy MPOLEHU JATEHTHUX
CKOpOBa Ha CTaOMJIHOCT pe3yniraTa CHCTeMa
HOJPIIKE OTyYUBAY.

Metona Banupauuje O6uhe mpumemeHa paau
UCIUTUBAkba IOY3/1aHOCTH, CTAOMJIHOCTU H
IPEHOCUBOCTU MPEUIOKEHUX MOAena Ha
HE3aBUCHUM TIONyJalnyjama yuYeHHKa U3
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unsupervised student profiling by self-
organizing maps is combined with supervised
classification. Model development and
performance evaluation will be separated
through appropriate training, validation and
testing procedures (including stratified cross-
validation and school-grouped validation),
with particular attention paid to preventing
information leakage from the evaluation into
the  development  datasets.  Predictive
performance will be assessed using
complementary metrics: ROC-AUC, PR-
AUC, precision, recall and the F1 score.

The interpretable part of the research will
include the development of a fuzzy-logic-
based decision-support system that integrates
relevant psychosocial and socio-emotional
indicators into comprehensible assessment
levels. When forming the system's input
indicators, their analytical separation from the
external criterion used for evaluation will be
ensured, in order to avoid carrying information
from the criterion into the assessment-
formation process. A Mamdani fuzzy inference
system will be applied, with linguistically
interpretable membership functions and
explicitly defined IF-THEN rules. The
evaluation of the system will be based on
examining the relationship between the
resulting assessment levels and a relevant
external criterion, as well as on an analysis of
the sensitivity and robustness of the results
under reasonable changes to key model
specifications. Within the sensitivity analysis,
the impact of uncertainty in the estimation of
latent scores on the stability of the decision-
support system results will also be considered.

The wvalidation method will be applied to
examine the reliability, stability and
transferability of the proposed models on
independent student populations from different
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PA3MUUUTHX OOPAa30BHHUX U COLHOKYJITYPHHX
KOHTEeKcTa. [ e mpupoma Mojena  To
omoryhaBa, crneuudukanuje yTBphene y
pa3BojHO] ¢a3u Ouhe yHampen Quxcupane u
3ap)KaHe IPHIIMKOM NTPUMEHE Ha HE3aBUCHUM
y3opiuma, 0e3 HaKHaJHOT MpuiiarohaBama Ha
OCHOBY UCXOJIa Y TUM y3opiuma. Ha Taj Haunn
O6uhe wcrUTaHO Yy KOjOj MEpU Ce CTPYKTYpe,
OJIHOCHM M oOpacuu TpoleHe yTBpheHu y
pPa3sBOJHOM Y30PKY 3aJpXaBajy y HOBUM
nomyJjangjamMa, y3 jacHO pasrpaHHYCHE
u3Mel)y TpEeHOCHMBOCTHM MoOjela H MEpHe
WHBAPHjaHTHOCTH JIATEHTHUX KOHCTpYyKara.
KommaparuBHa merona Owhe mpumemeHa 3a

nopeheme  pazsIMUUTUX  CTATUCTUYKUX U
AQHAJIMTUYKUX IIPUCTYINA Yy MOIVIENAY HHXOBE
IIPEAUKTUBHE YCIEUIHOCTH,
UHTEPIPETAOUITHOCTH u IIPaKTHYHE
[IPUMEHIBUBOCTHU.

Pesynratu ucrpaxuBama 6uhe rnpeacTaBbeHu
NyTeM TEKCTyaJlHOI M3Jlaramba M OIluca,
tabernapHO, IyTeM CJIHKa U JUjarpama.
[Tponiecn anamm3e, cuHTe3e, alncTpakUHje U
reHepanuzanuje  Owhe  TpuMEmEHH  3a
u3Boheme  3akjbyyaka O  JOMETY H
orpaHMuemuMa IMpengoxkeHor oksupa. C
003MpOM Ha TpeceyHH KapakTep IojaTaka,
yTBpheHn omHocu Ouhe TymaueHHM Kao
oOpacuy TIOBE3aHOCTH, a He Kao JI0Ka3
y3pOYHUX Be3a, JOK he ce MpeauKTHUBHA
YCIIEHIHOCT OJJHOCUTH Ha CIIOCOOHOCT MOoesa

Jla pa3uKyje YYeHHKe IIpeMa YHampen
Ne(UHUCAHOM  KpUTEpUjyMy, a He Ha
npensuhame  Oynyhux — MHIMBUIYaTHUX
UCX0J1a.

5. OyexknBaHU HAYYHHU AONPHHOC

Haj3nauajuuju  gompuHOC OBE  JIOKTOpPCKE
nuceprauuje Owhe pa3Boj HMHTErpUCAHOT
AQHAJTUTUYKOT  OKBUpA  KOJU  TIOBE3yje
CTPYKTYPHO pa3yMeBame MCUXOCOILUjaTHUX U
COILIMO-€MOIIMOHATHAX KOHCTpYyKaTa yueHHKa,

MPEIUKTUBHO MOJIEJIOBALE 5
WHTEPIPETaOUITHOCT JTOOMjeHUX  TIPOIICHA,
BepU(PUKOBAHOT Ha TMOJalMa W3 BHUIIE

00pa3oBHUX CHCTEMA.
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educational and sociocultural contexts. Where
the nature of the model allows it, the
specifications established in the development
phase will be fixed in advance and retained
when applied to independent samples, without
subsequent adjustment based on the outcomes
in those samples. In this way, the extent to
which the structures, relationships and
assessment patterns established in the
development sample hold in new populations
will be examined, with a clear distinction
between model transferability and the
measurement invariance of latent constructs.
The comparative method will be applied to
compare different statistical and analytical
approaches in terms of their predictive
performance, interpretability and practical
applicability.

The research results will be presented through
textual exposition and description, in tables,
figures and diagrams. The processes of
analysis, synthesis, abstraction and
generalization will be applied to draw
conclusions about the scope and limitations of
the proposed framework. Given the cross-
sectional nature of the data, the established
relationships will be interpreted as patterns of
association rather than as evidence of causal
relationships, while predictive performance
will refer to the models' ability to discriminate
between students according to a predefined
criterion, rather than to the prediction of future
individual outcomes.

5. Expected scientific contribution

The most significant contribution of this
doctoral dissertation will be the development
of an integrated analytical framework that links
the structural understanding of students'
psychosocial and socio-emotional constructs,
predictive modeling and the interpretability of
the resulting assessments, verified on data from
multiple education systems.
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OuyekuBaHU HAay4YHHU JOIIPHUHOCHU OBOI' palia Cy

cienehu:

* Pa3Boj UWHTErpucaHor MeTOIOJIOLIKOT
OKBHpa 3a UACHTUDUKAIH]Y,
OlepaloOHaNM3alljy M  CTaTUCTUYKO
MOJIETIOBabE JaTEeHTHHUX
IICUXOCOIH]jaJTHUX " COIHO-

€MOLIMOHAIIHUX KOHCTPYKaTa KOJl YUEHHKA.

YHanpeheme pasymeBama yJore
JATEHTHUX TICUXOCOLHUjAIHUX U COIHO-
€MOIIMOHATHUX KOHCTpyKara Kao
II0Ka3aTeJba IICUXOCOLMjAIHE U 00pa30BHE
pambUBOCTU YYEHHKa, yKJbyuyjyhu
UCTIUTUBAE IUXOBE HH()OPMATHBHOCTH Y
cHTyandjaMa y KOjuMa IIOKa3aTesbu
KOHTEKCTYaJTHOT pHU3UKa HUCY U3PAKEHHU.

Vuanpehewme MeToa 3a  HCIUTHBAKE
MelycoOHmX oJTHOCA JATCHTHHUX
KOHCTPYKaTa M HUXOBE IOBE3aHOCTH Ca
Pa3TUIUTAM aCTIeKTUMa  IIKOJICKOT
byHKIIMOHKCAka, T00pOOUTH U Pa3BOjHUX
UCXO/a YUCHHUKA.

Pa3Boj mHTEpNpeTaOMIHUX CTaTUCTUYKHX
u AHATTUTHYKUX Mojena 3a
UACHTUQUKAIM]Y CIOXEHUX oOpasama
(yHKIMOHHCAba YYCHHKAa U  HHHXOBY
IpUMeHY y 00pa30BHOj aHAIUTHUIIM.

[Ipommpewe  mMoryhHocTM ~ mpumeHe
METOJAa MAIIMHCKOI y4Yela M CUCTeMa
MOAPIIKE OJJIyYHBamy y IPENO3HABABY
MICUXOCOIMjaJIHE U 00pa30BHE PambUBOCTU
YYECHHKA.

VYTBphuBame  ycioBa  MPEHOCHBOCTH
MHTEPNPETaOMIHUX MOJella U CHCTeMa
NOJpPIIKE OJUTyYMBamy Ha pa3InyuTe
nomynanije  y4eHuKka M 00pa3oBHE
CHCTEME.

Od4ekuBaHU CTPYYHH JOMPUHOCH OBOT paja
ornezaajy ce y cienehem:

Cucremaruzangja Hay4He JHUTepaTtype
nocrojehux  MpucCTyna  MOJEJIOBamY
MICUXOCOIM]jaTHUX " COLIUO-
€MOLMOHAIIHUX [OKa3aTe/ba YYEHUKa, y3
KPUTHYKY aHAJIN3Y BbUXOBUX OIPaHUYEHA.
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The expected scientific contributions of this
work are as follows:

Development of an integrated
methodological  framework for  the
identification,  operationalization  and

statistical modeling of latent psychosocial
and socio-emotional constructs in students.

Advancing the understanding of the role of
latent psychosocial and socio-emotional
constructs as indicators of students'
psychosocial and educational vulnerability,
including an examination of their
informativeness in situations where
indicators of contextual risk are not
pronounced.

Improvement of methods for examining the
interrelationships of latent constructs and
their associations with various aspects of
students' school functioning, well-being
and developmental outcomes.

Development of interpretable statistical
and analytical models for identifying
complex patterns of student functioning
and their application in educational
analytics.

Expanding the possibilities for applying
machine learning methods and decision-
support systems in recognizing students'
psychosocial and educational vulnerability.

Establishing the conditions for the
transferability of interpretable models and
decision-support systems to different
student populations and education systems.

The expected professional contributions of this
work are reflected in the following:

L]

Systematization of the scientific literature
and existing approaches to modeling
students' psychosocial and socio-emotional
indicators, with a critical analysis of their
limitations.
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CucreMaTH4YHO T[IOBE3MBAE JIATEHTHOT
MO/IEJIOBaka, METO/IA MAIIMHCKOI yueHa,
npodunrcama yueHUKa U (a3u JOTHKe y
MOHOBJbUB METOJOJOIIKU TMOCTYIaK, Y3
UCIUTHBAkhE HEroBe CTAOWIHOCTH H
MIPEHOCUBOCTH.

Hedunucame cTpaTeruje pa3Boja, HHTEPHE
M eKCTEepHE BalWjaldje MoJena Ha
nojalMMa  BEJMKHX  Mel)yHapoIHUX
00pa30BHUX HCTPAKUBAKA, Y3 YBAKABAKE
CJIO’KEHOT Y30pavyKor TU3ajHa.

Pa3Boj TpaHCIapeHTHOT CUCTEMa MOJIPIIKE
OJUTyYUBaky YHjH CE pPE3yJITaTH MOTY
HEMOCPEHO  IOBE3aTH Cca  YJIa3HUM
MoKa3areJbuMa M IMPaBWIMMA Ha OCHOBY
KOjuX ¢y (POpMUPAHU.

JOTIPUHOCH pesyJirata

HCTpaXuBamba OAHOCC CC HA cneﬂehe:

Pesynratu  uctpaxkuBawma npoxayouhe
cazHakba O o0pacuuma II0BE3aHUM ca
BPIIBHAYKOM BUKTUMH3AIH]OM u
HIKOJICKUM (DYHKLMOHUCAKHEM YUEHHKA Y
pa3MYUTHM 00Pa30BHUM KOHTEKCTHMA.

VYka3uBawe Ha CYNTHJIHH]E I10Ka3aTesbe
pPamUBOCTH, TIOMYT aKaJeMCKe Jocale H
HEaHTa)KOBAaHOCTH, MOXE  JIONPUHETH
OylaroBpeMeHH]eM MpEero3HaBaky YUCHUKA
KOjUMa je oTpeOHa MoJIpIIKa.

[IpennoxeHn OKBUpP MOXKE MPYXKUTH
JI0JIaTHY OCHOBY 3a CTPY4YHO pa3Marpame U
ycMepaBame Aajber npahema U MoApIIKe
yueHHIMMa, 0e3 MpeTeH3Hje Ja 3aMeHU

poeCUOHATHY MIPOIICHY WITH
NpeCTaBba  ayTOMAaTH30BaHU  CHUCTEM
OJITyYUBamba.
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Systematic integration of latent modeling,
machine learning methods, student
profiling and fuzzy logic into a
reproducible methodological procedure,
with an examination of its stability and
transferability.

Definition of a strategy for model
development and for internal and external
validation on data from large-scale
international educational assessments,
taking into account the complex sampling
design.

Development of a transparent decision-
support system whose results can be
directly linked to the input indicators and
rules on the basis of which they were
formed.

The societal contributions of the research
results are as follows:

The research results will — deepen
knowledge of the patterns associated with
peer victimization and students' school
functioning in  different educational
contexts.

Pointing to more subtle indicators of
vulnerability, such as academic boredom
and disengagement, may contribute to the
more timely identification of students in
need of support.

The proposed framework may provide an
additional =~ basis  for  professional
consideration and for guiding further
monitoring and support of students,
without claiming to replace professional
judgment or to constitute an automated
decision-making system.
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6. Research plan and dissertation structure

The research plan of the

doctoral dissertation is

presented in the following table:

3agarak

Mertoae, TexHuke,

CTaHIapau

Tasks

Methods, techniques,
standards

1. Ananu3za nocrojeher cram
M0JIA3NIITA

a M TEOPHjCKUX

1. Analysis of the state of the
foundations

art and theoretical

- CuctemaTuzanyja
TEOPHjCKUX U EMITUPHjCKUX
TI0JTa3UIITA O
TICHXOCOIMjaJTHOM H COIINO-
€MOIMOHATHOM
(yHKINOHHCARkY YYCHHKA

- Nedunucame ckyna
peJeBaHTHUX
MICHXOCOLUjaTHAX,, COLIUO-
€MOLIMOHAIIHUX U LIKOJICKHX
MoKa3aTesba

- Nedunncame xumnoresa u
HUCTPaXUBAYKOT IHTAba

- CucteMaTH4aH Mperiesn
JHUTEpaType

- [IperpaxuBame
HHJEKCHUX 0a3a rmojaraxa
- KomnaparusHa ananmmsa

- Systematization of the
theoretical and empirical
foundations of students'
psychosocial and socio-
emotional functioning

- Definition of a set of
relevant psychosocial, socio-
emotional and school-related
indicators

- Formulation of hypotheses
and the research question

- Systematic literature
review

- Search of indexed
databases

- Comparative analysis

CTPYKTYpa

2. UnentugukxoBame U BAJIMIALUja JIATEHTHUX

- Unentudukosame u
BaJIA/IaIHja TATCHTHUX
CTPYKTYpa Ofa0paHux
KOHCTpyKara

- UcnintuBame MelycoOHMX
0JIHOCA KOHCTPyKaTa

- UcnutuBame noBe3aHOCTH
ca BpLIBHAYKOM
BUKTUMH3ALH]OM H
MoKa3aTesbuMa MIKOJICKOT
(byHKIMOHHCama

- Ekcrinoparopsa u
KOH(HUpMaTOpHa
(bakTopcka aHanM3a

- MognenoBame
CTPYKTYPHHM jeIHaYHHAMa
(SEM)

- UcniutuBame MepHe
WHBAapHjaHTHOCTH

- Hocrymmum npunarohern
CJIOKEHOM y30pauKoM
nm3ajay PISA
UCTpaXHBamba

2. Identification and validation of latent structures

- Identification and
validation of the latent
structures of selected
constructs

- Examination of the
interrelationships among
constructs

- Examination of associations
with peer victimization and
indicators of school
functioning

- Exploratory and
confirmatory factor
analysis

- Structural equation
modeling (SEM)

- Measurement invariance
testing

- Procedures adapted to the
complex sampling design
of PISA

YueHuKka

3. [IpenMKTUBHO MO/IeJIOBab€ U NpoduIncame

- U360p n nmpunpema
peUKTOpa

- Pa3Boj u nopeheme
MPEIMKTUBHUX MOJIeNa

- UnentuduroBame
npoduiIa yueHHKa U IBbHX0Ba
UHTErpalyja y NpeIuKTHBHE
Mozene

- EBanyaruja npeukTuBHe
YCIEIHOCTH

- JlorucTruka perpecuja

- BuriecnojHu nepuentpox
(MLP)

- Camoopranusyjyhe marme
(SOM), SOM-MLP

- YHaKkpCHa BalliIaInja;
ROC-AUC, PR-AUC, F1
Mepa
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3. Predictive modeling and student profiling

- Selection and preparation of
predictors

- Development and
comparison of predictive
models

- Identification of student
profiles and their integration
into predictive models

- Evaluation of predictive
performance

- Logistic regression

- Multilayer perceptron
(MLP)

- Self-organizing maps
(SOM), SOM-MLP

- Cross-validation; ROC-
AUC, PR-AUC, F1 score
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Oy YU BAY

4. Pa3B0j HHTEPNPETAOMIHOT CHCTEMA MOAPIIKE

system

4. Development of an interpretable decision-support

- Nedbunucame
KOHIIENITYaJIHEe CTPYKTYpe
cucremMa

- U360p u unTerpamnmja
yJIa3HHX TO0Ka3aTesba

- Nedunucame pyHkimja
TIPUITAAHOCTH | TIpaBUIIa

- MampanujeB cucteM
(a3u 3aKIbydHBaba

- JIuarBucTHuKe QyHKIHMjE
npunagHocty v [IFF-THEN
IpaBuiIa

- AHamM3a 0CeTILUBOCTH 1
poOycHOCTH

- Definition of the conceptual
structure of the system

- Selection and integration of
input indicators

- Definition of membership
functions and inference rules
- Formation of interpretable

- Mamdani fuzzy inference
system

- Linguistic membership
functions and IF-THEN
rules

- Sensitivity and robustness
analysis

assessment levels and
evaluation against an
external criterion

3aKJbYUUBabHA
- ®opmupame
HMHTEpIpeTaOMIHUX HUBOA

MPOLICHE U BPETHOBABE Y
OJTHOCY Ha CIIOJbAIllEbH
KpUTEPHUjyM

5. Baamnaanuja, npeHOCHBOCT M CHHTE3a pe3yJTaTa 5. Validation, transferability and synthesis of results

- [Ipumena xoMIIOHEHTH - Excrepna Bannpanuja - Application of the - External validation
OKBHpA HAa HE3aBUCHUM - AHanu3a IpeHOCHBOCTH framework components to - Model transferability
MoTyJanyjama y4eHnKa Mozena independent student analysis

- UcnutuBame crabunHocTH | - AHanM3a U CHHTE3a populations - Analysis and synthesis
CTPYKTYPHUX, - UanyKTHBHO- 1€ IyKTHBHO - Examination of the stability | - Inductive-deductive
MIPEAUKTHBHUX U 3aKJbYUHBAKBE of the structural, predictive reasoning
HHTEpIPETAOMITHIX and interpretable components

KOMIIOHCHTH - Synthesis of results and

- CunTesa pesynTaTa u
BepHu(UKaIHja XUTOTE3a
- Nedunncame npasama

verification of hypotheses
- Definition of future
research directions

Oynyher ncrpaxuBama

OKBHPHO, CTPYKTYPY IOKTOPCKE AHMCEpTaIHje
caunmasahe cieneha mormasipa:

The provisional structure of the doctoral
dissertation will consist of the following

chapters:
1. VYBoa 1. Introduction
2. IlcuxocouujanaHo u couuo- 2. Psychosocial and Socio-Emotional

€MOLMOHAIHO QYHKIIMOHHCAKE
YYeHHMKa Yy 00pa30BHOM KOHTEKCTY

Functioning of Students in the
Educational Context

2.1.  IlcuxocouujaaHH U COLHO- 2.1.  Psychosocial and socio-emotional
€MOIIMOHAJIHU [T0Ka3aTebu indicators of students
yHUCHHKa 2.2.  Peer victimization as a

2.2. Bpumauka BUKTUMH3AIH]ja Kao multidimensional phenomenon
BULICNMEH3HOHATHN (PCHOMEH 2.3.  Academic boredom and other

2.3.  Akaznemcka Jocajia M Ipyru aspects of school functioning
ACIEKTH MIKOJICKOr 2.4. Relationships of psychosocial and
yHKIHOHNCABA socio-emotional indicators with

2.4.  OpHOCH NCHXOCOLM]JATHUX U students' school functioning
COIIMO-EMOIIMOHATTHUX
1oKa3zareJsba ca MIKOJICKUM
(GYHKIIMOHHCAEM yUCHUKA

3. Mertoae MmoaesioBama 3. Methods for Modeling Psychosocial

and Socio-Emotional Indicators
3.1.  Latent and structural modeling

3.2.  Predictive models and machine
learning methods

NCUXOCOLHjAJTHUX U COLINO-
€MOIMOHATHUX N10KA3aTe/ba

3.1. JIaTeHTHO M CTPYKTYpHO

MOACIOBAKLEC
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3.2. IIpeauKTHUBHU MOJIEIU U METOJIE
MAaIIUHCKOT yUYeHha

3.3. IIpodwmmmcame yueHUKa U
HEHA/IJIEIaHO YUEHE

3.4. HWHrepnperabuiHocT
AHAIUTUYKUX MOJeNa

3.5. @a3u J0ruKa U CUCTEMHU
MOJAPIIKE OTYYUBABY

3.6. Bamupanuja, poOycHOCT U
IIPEHOCUBOCT MOJIENa

MeTo010/10IIKH OKBHP HCTPAKUBAHA

4.1. llpenmer u npobiem
UCTpaXKUBaba

4.2. lunmeswn, XUMoTe3e U
HUCTpaXKMBAYKa MUTaba

4.3. Tlomauu u y3opuu

4.4.  U3060p u onepanroHanu3aimja
IMOKa3aTesba

4.5. IlnaH cTaTUCTUYKHX U
AHAJTMTUYKUX TIOCTyIaKa

4.6. Crpareruja Bauaanuje u
HCIIUTHBaba MPEHOCHBOCTH

JlaTeHTHe CTPYKTYype U OHOCH

NCUXOCOLHjAJTHUX U COLNO-

€MOLMOHAJHUX KOHCTPYKaTa

5.1.  WnenTtudukoBame TaTEHTHUX
CTPYKTypa

5.2. Banmupamnuja MepHUX MoJena

5.3.  Opgnocu u3mely naTeHTHHUX
KOHCTpyKara

5.4. IloBe3aHoCT ca BpPIIKHAYKOM
BUKTUMH3AIM]OM U HIKOJICKHM
(GYHKIIMOHHCAHEM

IIpenMkTHBHO MOJI€/I0Bakb€ H

npoguiaucame y4eHUKa

6.1. WN300p u npunpema npeaukTopa

6.2. Pa3Boj u nopeheme
NPEIUKTUBHUX MOJIENa

6.3. HnentuduxoBame npoduia
yYeHHUKa

6.4. Hurerpauuja npodpuia u
NPEIUKTHBHAX MOJIENa

6.5. EBanyanuja npeIuKTHBHE
YCHEUHOCTH
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3.3.  Student profiling and
unsupervised learning

3.4. Interpretability of analytical
models

3.5.  Fuzzy logic and decision-support
systems

3.6. Validation, robustness and
transferability of models

Methodological Framework of the

Research

4.1.  Subject and problem of the
research

4.2.  Objectives, hypotheses and
research questions

4.3.  Data and samples

4.4. Selection and operationalization
of indicators

4.5.  Plan of statistical and analytical
procedures

4.6.  Strategy for validation and
transferability testing

Latent Structures and Relationships of

Psychosocial and Socio-Emotional

Constructs

5.1..  Identification of latent structures

5.2.  Validation of measurement
models

5.3.  Relationships between latent
constructs

5.4.  Association with peer
victimization and school
functioning

Predictive Modeling and Student

Profiling

6.1.  Selection and preparation of
predictors

6.2. Development and comparison of
predictive models

6.3.  Identification of student profiles

6.4. Integration of profiles and
predictive models

6.5.  Evaluation of predictive
performance
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NuTepnperadbuiiHu cUCTEM NMOAPIIKe
OUIyYUBAKbY

7.1.  KoHuenrtyaliHa CTpyKTypa
cucrema

7.2.  M300p u HHTETpanuja yaasHux
nokasaresba

7.3. Jledunucame pyHKIHM]a
NPUNIAJHOCTU U MTpaBUia
3aKJbyUUBakba

7.4.  dopMupame HHTEPIPETAOMITHIX
HUBOA MPOILICHE

7.5. BpenHoBame y OJJHOCY Ha
CTOJBAIILU KPUTEPUjYM

7.6.  AHanu3a OCEeTJbUBOCTH U

poOycHOCTH

Baauaaumja u npeHocHBOCT
MPeUI0KEHOT AaHAJTUTHYKOT OKBHPA

8.1. Bammpanuja Ha HE3aBUCHUM
oIy IalfjaMa YYeHHUKa

8.2.  IIpeHOCHBOCT y pa3In4UTUM
00pa30BHUM CHCTEMHUMA

8.3.  CTaGWIHOCT CTPYKTYpPHUX,
NPEIUKTUBHUX U
UHTEPIPETaOMITHUX KOMIIOHEHTH

8.4.  JloMeT u orpaHuYema

IIPEHOCUBOCTH NPEUIOKEHOT
OKBHpA

HNuTerpaTuBHa 1MCKycHja

9.1.  CuHre3a pe3ynrara pa3InduTHX
AHATUTHYKUX MTPUCTYTIA

9.2.  Hay4HM U METOJOJIOIIKH
JOIIPUHOCH

9.3.  IlpakTHuHe UMIUIMKALH]e

9.4. OrpaHnyema UCTPa)KUBAKA U
IpaBLM J1aJber paja

3ak/py4yak

Jlureparypa

31

10.
11.

UNIVERSITY OF BELGRADE
FACULTY OF ORGANIZATIONAL SCIENCES

Interpretable Decision-Support

System

7.1.  Conceptual structure of the
system

7.2.  Selection and integration of input
indicators

7.3.  Definition of membership
functions and inference rules

7.4. Formation of interpretable
assessment levels

7.5.  Evaluation against an external
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7. 3ak/byuyak u npeajior

W3 u3nokeHOr ce€ MOXe 3aK/byuyduTd Ja
KaHauaatkumwa Janmbopka DBykuh ucnymasa
CBE ycioBe npeaBuheHe 3aKOHOM O BHCOKOM
o0Opa3oBamy 3a 0J00peme U3paje JOKTOPCKE
JUcepTaiyje ToJ HacloBoM ,,CTATHCTHYKO
MO/1eJIOBab€ JIATEeHTHUX MCUXO0COIUjaTHUX
H COLMO-eMOIMOHAJIHMX MOKa3aTe/ba KO
YYeHHKa”.

Hamubopka DBykuh mocenyje 3Hama U3
00JIaCTH ~ CTAaTHCTHKE, MYJITHBapHjalliOHE
aHamse, CTaTHCTUYKOT MOJICTIOBaba

JIATEHTHUX KOHCTPYKaTa, MallIMHCKOT y4YeHha U
¢da3u JoruKe, HEOMXOJHA 3a YCIEIIaH paja Ha
JIOKTOPCKO] IUCEPTaLUjH.

Hay4YyHO] o0nactu
CTaTHCTHKA,
aKTyelITHa.

Tema mpumaga yxoj
PauyHnapcka
MYJITHIUCIHUITAHAPHA
JoOujenn  pesynratu JOTIPUHETH
yHarnpehemy MeToAa MO/JIEIIOBamA
IICUXOCOIMjaJJHUX ¥  COLMO-EMOLIMOHAIHUX
MoKa3aresba YYCHUKA u pa3Bojy
MHTEPIPETaOMIIHIX aHATUTHYKUX pelleka, ca
MPAaKTUYHOM TPHUMEHOM y  OOpa30BHO]
aHaUTHLHM, npahemy AO0OPOOUTH ydeHUKa U
Mpeno3HaBamy oOpasara MCUXOCOIHjaliHe U
00pa30BHE PAalHBOCTH.

je m
MOTY

Ha ocHOBy cBera HaBeneHor, KOMHCH]ja
npeyiaxke  HacraBHo-HayyHoM  Behy  na
MPUXBATHU NMPEAJIOKEHY TEMY U 0J100pH U3paTy
npUjaB/beHE JOKTOPCKE JucepTanuje. 3a
MEHTOpa JOKTOPCKE TUCEPTALH]E TPEIIAKE CE
np 3opan Panojuuuh, penoBHu mnpodecop
dakynreTta OpraHMU3alMOHUX HayKa,
YHusepsurera y beorpany.

7. Conclusion and proposal

Based on the foregoing, it can be concluded
that the candidate Daliborka Puki¢ fulfills all
the requirements prescribed by the Law on
Higher Education for the approval of the
preparation of the doctoral dissertation titled
“Statistical Modeling of Latent Psychosocial
and  Socio-Emotional Indicators in
Students”.

Daliborka Puki¢ possesses the knowledge in
statistics, multivariate analysis, statistical
modeling of latent constructs, machine
learning and fuzzy logic necessary for
successful work on the doctoral dissertation.

The topic belongs to the narrow scientific field
of  Computational  Statistics; it s
multidisciplinary and timely. The obtained
results may contribute to the advancement of
methods for modeling students' psychosocial
and socio-emotional indicators and to the

development of interpretable analytical
solutions, with practical application in
educational analytics, the monitoring of

student well-being and the recognition of
patterns of psychosocial and educational
vulnerability.

Based on all of the above, the Committee
proposes that the Academic Council accept the
proposed topic and approve the preparation of
the submitted doctoral dissertation. Dr Zoran
Organizational = Sciences, University of
Belgrade, is proposed as the dissertation
mentor.
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