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PREDGOVOR

Pedagoski fakultet Univerziteta u Istocnom Sarajevu ove godine,

tradicionalno, u Bijeljini organizuje XV po redu Naucni skup sa medunarodnim
uces¢em ,,Nauka i nastava danas”. Tema ovog skupa proizasla je iz nastojanja
nastavnika i saradnika da svoja nauc¢na znanja i iskustva implementiraju u vaspitno-
obrazovni proces.

1.
2.
3.

w o

= 2 ®© N

13

15

Naucni skup se realizuje u suorganizaciji sa:
Faculty of Education, Beijing Normal University, Narodna Republika Kina
Novosibirsk State Pedagogical University, Rusija
Faculty of Orthodox Theology and Educational Sciences Valahia University,
Rumunija
Eotvos Jozsef College, Baja, Madarska
Fakultet za odgojne i obrazovne znanosti, SveuciliSte J. J. Strossmayera,
Osijek, Hrvatska
Department of Early Childhood Education, University of Thessaly, Greese
Institute of Knowledge Management, Skoplje, North Macedonija
CEIP Mata Linares, San Vicente de la Barquera, Spain
Faculty of Education, Aksaray University, Aksaray, Turkey

. IME Process Metallurgy and Metal Recycling, Faculty of Georesources and

Materials Engineering, RWTH Aachen University, Aachen, Germany

. Filozofski fakultet, Univerzitet Crne Gore
12.

Medicinski fakultet Foc¢a, Univerzitet u Istocnom Sarajevu

. Pedagoski fakultet, Univerzitet u Novom Sadu
14.

Pedagoski fakultet, Univerzitet u Kragujevcu

. Uciteljski fakultet na madarskom nastavnom jeziku, Subotica, UNS
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Uciteljski fakultet, Univerzitet u Pristini sa privremenim sedistem u Leposavi¢u
Uciteljski fakultet, Univerzitet u Beogradu

Muzicka akademija, Univerzitet u Istocnom Sarajevu
Edukacijsko-rehabilitacijski fakultet, Univerzitet u Tuzli
Filozofski fakultet, Univerzitet u Tuzli

Visoka skola strukovnih studija za obrazovanje vaspitaca, Kikinda
Gradsko pozoriste ,,Semberija”, Bijeljina

Drustvo defektologa Vojvodine

Udruzenje za podrsku i kreativni razvoj Tuzla

Alijansa prosvetitelja Srbije, Subotica

Hrvatska zajednica osnovnih $kola

Edukativni centar NTC — Novi Sad

Republicki pedagoski zavod Republike Srpske — Banja Luka



29.
30.

31

JU OS ,,Vuk Karadzi¢”, Bijeljina
JU OS ,,Sveti Sava”, Bijeljina

. JU OS , Knez Ivo od Semberije”, Bijeljina
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

JU 0S ,.Jovan Du¢i¢”, Bijeljina

JU 0§ ,,Dvorovi”, Bijeljina

JU OS , Mesa Selimovié”, Janja

JU OS , Petar Ko¢i¢”, Brodac
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0S ,Laza Lazarevi¢”, Klenje

JU Djeciji vrti¢ ,,Cika Jova Zmaj”, Bijeljina
JU Klub za djecu ,,Kolibri”, Bijeljina

JU Djecji vrti¢ ,,Plav”, Crna Gora

Na nau¢nom skupu nasi istrazivaci ¢e zajedno sa nastavnicima, saradnicima

i profesorima iz zemlje i regiona dublje istraziti dostignu¢a nauke i nastave danas,
povezati teoriju i praksu, struku i nauku, promovisanjem medunarodne saradnje
i razmjene u nauci. Uz to, nau¢nim skupom ¢emo pokazati da ,,otvorena“ skola,
predskolska ustanova i fakultet mogu biti idealno okruzenje za oblikovanje uslova
koji su potrebni djeci i omladini u postizanju kvalitetnijih znanja.

U ovom Zborniku nalazi se 156 sazetaka radova koje je prijavilo 252 razlicita

autora i koautora iz 27 zemalja Evrope i svijeta iz razliitih nauc¢nih oblasti
svrstanih u sljedece sekcije:

II

- Jezik i1 knjizevnost sa metodikama;

- Informatika i matematika u obrazovanju;

- Stru¢no usavrs$avanje nastavnika i vaspitaca za nauku i nastavu danas;
- Muzicka kultura i umjetnost u obrazovanju;

- Problemi u vaspitanju i obrazovanju djece i mladih;

- Kineziologija u obrazovanju

- Stru¢no usavrsavanje nastavnika i vaspitaca.

Organizacioni odbor



PREFACE

The Faculty of Education of the University of East Sarajevo traditionally

organizes the 15th Scientific Conference with international participation ”Science
and Teaching Today”, in Bijeljina, this year. The topic of this conference arose
from the efforts of teachers and associates to implement their scientific knowledge
and experience in the educational process.
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The conference is realized in co-organization with:
Faculty of Education, Beijing Normal University, People’s Republic of China
Novosibirsk State Pedagogical University, Russia
Faculty of Orthodox Theology and Educational Sciences, Valahia University,
Romania
Eotvos Jozsef College, Baja, Hungary
Faculty of Education, Josip Juraj Strossmayer University of Osijek, Croatia
Department of Early Childhood Education, University of Thessaly, Greece
Institute of Knowledge Management, Skoplje, North Macedonia
CEIP Mata Linares, San Vicente de la Barquera, Spain
Faculty of Education, Aksaray University, Aksaray, Turkey

. IME Process Metallurgy and Metal Recycling, Faculty of Georesources and

Materials Engineering, RWTH Aachen University, Aachen, Germany

. Faculty of Philosophy, University of Montenegro, Montenegro
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Faculty of Medicine, University of East Sarajevo, Republic of Srpska

Faculty of Education, University of Novi Sad, Serbia

Faculty of Education, University of Kragujevac, Serbia

Hungarian Language Teacher Education Faculty in Subotica, University of
Novi Sad, Serbia

Faculty of Teacher Education, University of PriStina with Temporary
Headquarters in Leposavi¢, Serbia

Faculty of Teacher Education, University of Belgrade, Serbia

Academy of Music, University of East Sarajevo, Republic of Srpska

Faculty of Education and Rehabilitation, University of Tuzla, Bosnia and
Herzegovina

Faculty of Philosophy, University of Tuzla, Bosnia and Herzegovina

College of Vocational Studies for Preschool Teacher Education, Kikinda,
Serbia

City Theatre “Semberija”, Bijeljina, Republic of Srpska

Association of Special Educators of Vojvodina, Serbia

Association for Support and Creative Development, Tuzla, Bosnia and
Herzegovina
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Alliance of Educators of Serbia, Subotica, Serbia

Croatian Association of Primary Schools, Croatia

NTC Educational Centre, Novi Sad, Serbia

Republic Pedagogical Institute of the Republic of Srpska, Banja Luka, Republic
of Srpska
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Public Primary School “Sveti Sava”, Bijeljina, Republic of Srpska

Public Primary School “Knez Ivo od Semberije”, Bijeljina, Republic of Srpsk
Public Primary School “Jovan Duci¢”, Bijeljina, Republic of Srpska

Public Primary School “Dvorovi”, Bijeljina, Republic of Srpska

Public Primary School “Mesa Selimovi¢”, Janja, Republic of Srpska

Public Primary School “Petar Koci¢”, Brodac, Republic of Srpska

Public Primary School “Dositej Obradovi¢”, Suvo Polje, Republic of Srpska
Public Primary School “Petar Petrovi¢ Njegos”, Velika Obarska, Republic of
Srpska

Public Primary School “Sveti Sava”, Crnjelovo, Republic of Srpska

Public Primary School “Stevan Nemanja”, Dragaljevac, Republic of Srpska
Public Primary School “Cirilo i Metodije”, Glavigice, Republic of Srpska

. Public Primary School “Veljko Cubrilovié¢”, Priboj, Republic of Srpska
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Public Primary School “Aleksa Santi¢”, Ugljevik, Republic of Srpska

. Public Primary School “Vuk Karadzi¢”, Zabrde, Republic of Srpska
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Public Primary School “Dositej Obradovi¢”, Koraj, Republic of Srpska
Primary School “Laza Lazarevi¢”, Klenje, Serbia

Public Preschool Institution “Cika Jova Zmaj”, Bijeljina, Republic of Srpska
Public Institution Children’s Club “Kolibri”, Bijeljina, Republic of Srpska
Public Preschool Institution “Plav”’, Montenegro

At the conference, our researchers, together with teachers, associates and

professors from the country and region, will deeply explore the achievements of
science and teaching today, connect theory and practice, profession and science,
through promoting international cooperation and exchange in science. In addition,
the conference will show that an open” school, preschool institution and faculty
can be an ideal environment for shaping the conditions that children and the youth
need in order to achieve higher quality knowledge.
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In the Book of Abstracts, there are 156 paper abstracts submitted by 252
different authors and co-authors from 27 European countries of Europe and the
world, from various scientific fields, categorized into the following sections:
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Srecko Stopi¢, Dusko Kosti¢’, Beate Oberger, Bernd Friedrich
Tehnicki Univerzitet u Ahenu, Katedra za procesnu metalurgiju i recikliranje metala,
Fakultet za georesurse i InZinjerstvo materijala, Nemacka
Univerzitet u Istocnom Sarajevu, Tehnoloski Fakultet u Zvorniku
Univerzitet Pariz-Sakle, CATURA GEOPROJECTS, Francuska

NAUKA I NASTAVA NA TEHNICKOM UNIVERZITETU U
AHENU U NJEMACKOJ

Nauka i nastava danas su vodece snage svakog drustva koje ulaze u buduénost
svoje drzave i vodi brigu o svojim mladim ljudima. Sticanje znanja je dugotrajan
i nepredvidiv put koji zahtijeva modernog nastavnika, spremnog i da uci i da pre-
nosi znanje. Uloga istrazivanja u nauci vodi ka uve¢avanju znanja, ali i negiranju i
razvijanju novih teorija. Ovaj rad ¢e objasniti kako nauka i nastava funkcionisu na
Tehnickom univerzitetu u Ahenu, koji ima 9 fakulteta, 46.000 studenata i oko 600
profesora. Kao primjer najbolje prakse izabrana je Katedra za procesnu metalurgi-
juirecikliranje metala Fakulteta za georesurse i inzenjerstvo materijala. Kakvi su
zadaci jednog nastavnika, kako se obrazuju novi nastavnici i istrazivaci i na koji
nacin se finansira rad katedri bi¢e objasnjeno. Djelimi¢no poredenje obrazovnog
sistema u Njemackoj i Srbiji bi¢e razmatrano preko nase dijaspore, koja je most
izmedu inostranstva i matice.

Kljucne rijeci: nauka, nastava, visoko obrazovanje, istrazivanje, obrazovni
sistem.

* dusankostic27@gmail.com

2



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Srecko Stopi¢, Dusko Kosti¢’, Beate Oberger, Bernd Friedrich
IME Process Metallurgy and Metal Recycling, Faculty of Georesources and Materials
Engineering, RWTH Aachen University, Germany
University of the East Sarajevo, Faculty of Technology Zvornik
Universite Paris Saclay, CATURA GEOPROJECTS, France

SCIENCE AND TEACHING AT THE TECHNICAL
UNIVERSITY IN AACHEN, GERMANY

Science and teaching today are the leading forces of every society that step into
the future of their country and take care of their young people. Acquiring knowl-
edge is a long-term and unpredictable path that requires a modern teacher, ready
both to learn and to pass on knowledge. The role of research in science leads to
the expansion of knowledge, but also to challenging and developing new theories.
This paper will explain how science and teaching function at the Technical Univer-
sity of Aachen, which has 9 faculties, 46,000 students, and about 600 professors.
As an example of best praxis, the Chair of Process Metallurgy and Metal Recy-
cling at the Faculty of Georesources and Materials Engineering was chosen. The
tasks of a teacher, how new teachers and researchers are educated, and how the
work of the chairs is financed will be explained. Part of the comparison between
the educational systems in Germany and Serbia will be considered through our
diaspora, who act as a bridge between abroad and the homeland.

Keywords: science, teaching, higher education, research, education system.

* dusankostic27@gmail.com
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Nyan Bujannunr’
dakynret 3a reorpadcke Hayke, [[eKuHIIKY nefaromku yausep3urteT, [lekunr, Kuna

HACTABA IIICAIbA HAYUYHHUX PAJ/IOBA 3A
MMOCTAUIIVIOMIE Y3 IIOMOK BEHITAYKE
HUHTEJIUTI'EHIITUJE

Bp3 pa3Boj reHepaTHBHE BEIITAYKe WHTEIUICHIM]je (TCHEPATUBHE BEINTAYKe
WHTEJUTCHIIN]j€) TOHEO j¢é HOBE M3a30BE y HACTABH Kypca aKaJeMCKOT MHcarma U
HAMETHYO HOBE 3axTeBe 3a Tpuiiaroh)aBame TPaTUIMOHATIHAX MOJeia HacTaBe.
bagehu ce mpobeMiMa y akaeMCKOM MUCakhy MOCTIUIIOMANA, Ka0 IITO CY Mpe-
KOMEPHO OCJIarbambhe Ha BEIITAYKy HHTEIIUTCHITH]Y, HEIOBOJbHA MPOIICHA ay TEHTHY-
HOCTH TCHEPUCAHOT CaJ[p)Kaja, HEJaCHO pa3yMEBame TPaHMIIA YIIOTpeOe U Hello-
CTaTaK CPOJIHUX HACTABHUX cajpXkaja, 0Baj paJ y3uMa Kypc akaJeMCKOT MHCamba
Kao CBOj MpEJMET U, HA OCHOBY TPHU TOJIMHE HACTaBHE TpaKce, HCTPaXKyje yIory,
rpaHuIe ynorpede U MPUMEHY BEIITAYKe HHTEIUTCHIINjC Y YIHOHHIIN Y aKaJIeM-
CKOM mucamy u3 reorpaduje. Kypc je UCTpaKMBaO U U3rpaguo MOJC] HACTaBE
KOjU UHTETPHIIIE MPEHOIICHE TEOPHje ca MHCTPYKIHjaMa 0 HopMaMa yrmorpeoe,
npuMemyjyhu HopMe yrnoTpeOe BelTayke HHTEIUTeHIje Kpo3 (hase Ipe HacTaBse,
y YYHOHHMIIM U TIOCTIE HACTABE; KPO3 aHAIU3Y CIIyvajeBa, pa3InKOBamkE calpikaja,
00yKy 3a rmucame 1o azama 1 MoBpaTHe HHPOPMAITHje O PEBU3H]jH, BOIU CTYACHTE
Jla pa3yMHO M e()KACHO KOPUCTE BENITAUKY HHTEIUTEHIIU]Y U Jia IPOBEPE reHepH-
caHe pe3ynitare y OJJHOCY Ha JTUTepaTypy U uHdopMaiuje u3 Buiie uzsopa. Takohe
jaua 0Opa3oBame O aKajIeMCKOj eTHIH, 0e30€HOCTH MmojaTaka U HopMama Kap-
Torpadckor n3paxkaBama, YUMe Mpyka pedepeHIly 3a mo00JbIIamke CIOCOOHOCTH
AKaACMCKOI ITUCamkba CTyJICHaTa U HAYYHOT' KPUTHYKOI' pasMUlllJbabka, PEryIuCame
yroTpede BemTauKe HHTSIUTCHITH]e 1 YHanpeheme pedopme HacTage.

Kwyune peyu: reHepaTHBHA BellITauka WHTEJMICHIU]a, reorpaduja, MOCTIu-
IIOMCKO 00pa3oBame, akaJeMCKO Mucame, peopma HacTaBe.

* duanjp@bnu.edu.cn
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Duan Jianping®
Faculty of Geographical Science, Beijing Normal University, Beijing, China

AI-EMPOWERED TEACHING OF SCIENTIFIC PAPER
WRITING FOR GRADUATE STUDENTS

The rapid development of generative artificial intelligence (Generative Al) has
brought new challenges to the teaching of the Academic Writing course and has
imposed new requirements for adjusting traditional teaching models. Addressing
problems in postgraduate students’ academic writing, such as excessive reliance
on Al, insufficient judgment of the authenticity of generated content, unclear un-
derstanding of the boundaries of use, and the lack of related teaching content, this
paper takes the Academic Writing course as its object and, based on three years
of teaching practice, explores the role, boundaries of use, and classroom appli-
cation of Al in geography academic writing. The course has explored and built a
teaching model that integrates the imparting of theory with instruction on norms
of use, running Al-use norms through the pre-class, in-class, and post-class stages;
through case analysis, content discrimination, staged writing training, and revision
feedback, it guides students to use Al reasonably and efficiently and to verify gen-
erated results against literature and multi-source information. It also strengthens
education on academic ethics, data security, and cartographic expression norms,
thereby providing a reference for improving students’ academic writing ability
and scientific critical thinking, regulating Al use, and advancing course-teaching
reform.

Keywords: generative artificial intelligence, geography, postgraduate educa-
tion, Academic Writing, teaching reform.

* duanjp@bnu.edu.cn
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Ana MuaoBanosuh”
Vuusepsuret y beorpay, ®akyateT 3a o0pa3oBame yunTtesba U Bacnutada, Cpouja

OBPA3OBAIBE O KOCOBCKOM 3ABETY, CTYAUJE CIIYYAJA

AyTop pajia noynasu oj] yBepemwa ja KocoBCKH 3aBeT MmpejcTaBiba CTOXKeEp, 10-
Ce0HOCT M jeIMHCTBEHOCT CPIICKOT HAIIMOHATHOT WACHTHTETA W J1a 00pa30Bambe
o Kocosckom 3aBety (00s1acT KOjy je ayTop HCTpa’kuBamba MPBH TAKO HMEHOBAO
u opmynucao kao noceOHy) Mopa 1a Oyzne o0aBe3HH J1€0 BaCIUTHO-00Pa30BHOT
cucrema Peryonuke CpOuje. M3HOCH pesyaTare NpeTXOAHUX MCTPaKUBamba KOjU
noTBplyjy XHIIOTE3y 0 HEMOBOJFHOM cTarycy KocoBckor 3aBera y cprickoM 00-
pasoBamy. Y pajiy ce Jiaje TEOpHUjCKH OKBHUP MOYETHOT 00pa3oBama 0 KocoBckom
3aBETY, OZHOCHO INpeUIaxy canpxaju: oapehema KocoBckor 3aBeTa; yremesbe-
HocT KocoBCKOr 3aBeTa y CpIICKOj CPEAmEBEKOBHO] Ap>kaBU M KynTypu; Kocos-
CKO OIIpEIesbehe - CPIICKO NpuBOJbee LlapcTBy Hebeckome; CpOu cy ce CBECHO
xptBoBany 3a LlapctBo Hebecko; jenuncrBeHocT KocoBckor 3aBera; cBedoBeUaH-
cku 3Ha4yaj KocoBckor 3aBera; morpemiHa TyMauemha W U3BUTONEpaBaba CMUCIA
Kocogrckor 3aBera; orpe/iesberse 3a 3aBeT je ONpeie/behe 3a )KUBOT, a HE 32 CMPT.
AyTop TpencTaBiba CTyAHje CIydaja oOpa3oBama 0 KocoBCKOM 3aBeTy Koje MpH-
MemYyje y HAacTaBU JpaMCKe YMETHOCTH Ha PDakynaTeTy 3a 00pa3oBame yUHUTesba
u BacnuTada: ox mkoscke 2015/2016 rogune Ha CTyIMjCKOM Hporpamy 3a oopa-
30Bambe BacmuTada u of mkosncke 2023/24. roguHe Ha CTYAMCKOM Iporpamy 3a
00pa30Bame yuuTeha.

Wznaxyhu Haj3HavajHuja nocturnyha npumene KocoBckor 3aBera U3 OBHX
CTyIHja, paJl MOTKPEIJbYje YBEPEHE 0 MOTPeOH 3a YBOhemeM eIeMeHTapHOoT o0pa-
30Bama 0 KocoBckoM 3aBeTy Kako y (haKylTeTCKO] HACTaBH APaMCKE YMETHOCTH,
TAaKO U y NPEAMETHO] HAcTaBU (KIMKEBHOCTH, BEPOHAyKe), CIOOOAHUM aKTHB-
HOCTUMAa Y OCHOBHUM M CpEIIb-MM LIKOJaMa W MPEALIKOJICKOM BacnuTamy. Mma
3a uJbeBe Ja ckpehe maxmy MPOCBETHE jaBHOCTU Ha OOpa3oBarme U MOJCTHYC
pasMHIIIbaka 0 MOTYRHOCTHMA FErOBOT CUCTEMATCKOT IIPUMCHHBAbA Y CUCTEMY
BaclmTama u obpazoBama Cpowuje.

Kwyune peuu: KocoBcku 3aBet, oOpasoBame 0 KocoBckoM 3aBery, IpamMcka
YMETHOCT, 00pa3oBame BacuTaya, 00pazoBame YUUTEIba.

* ana.milovanovic@uf.bg.ac.rs
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Ana Milovanovi¢*
University of Belgrade, Teacher Education Faculty, Serbia

EDUCATION ABOUT KOSOVO COVENANT, CASE STUDIES

Author of the work departs from beliefs that Kosovo covenant represents the
pivot and uniqueness Serbian national identity and that Education about Kosovo
covenant must be mandatory part of education system of the Republic of Serbia.
She presents the results of previous research that confirm the hypothesis of the
unfavorable status of Kosovo covenant in Serbian education . The paper provides
theoretical frame of initial education about Kosovo covenant with the follow-
ing contents: definitions of The Kosovo Covenant; the foundation of the Kosovo
Covenant in Serbian medieval state and culture; Kosovo determination - Serbian
consent to the Kingdom of Heaven; all Serbs consciously sacrificed for the King-
dom of Heaven ; uniqueness of Kosovo Covenant; of Kosovo Covenant; impor-
tance of Kosovo Covenant for mankind; wrong interpretations and distortions of
of The Kosovo Covenant; commitment for Covenant is commitment for life , not
for death . The author presents study cases of education about Kosovo Covenant;
which she applies in teaching dramatic arts at Faculty of Teacher Education : from
school year 2015/2016 in education of preschool teachers and from the 2023/24 in
education of primary school teachers.

Outlining the most significant achievements of the application Kosovo Cove-
nant from these studies, work reinforces confirmation of the need for introducing
elementary education about Kosovo Covenant, as in college of dramatic arts , as
well as in the subject teaching ( literature , religious studies ), free activities in
primary and secondary schools, as in preschool education . Its goals are to divert
attention of educational public on Education about Kosovo Covenant and to en-
courage thinking about possibilities its systematic application in education system
of Serbia.

Keywords: Kosovo Covenant, education about Kosovo Covenant, dramatic art
, preschool teachers education, primary school teachers education.

* ana.milovanovic@uf.bg.ac.rs
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Bubana CoJiema”
Menunuacka mkoia, Kpymesary, Cpouja

EKOKPUTUYKU NPUCTYVYII TPO3U ITETPA KOUURA
Y HAYIIU U HACTABU IPUMEHOM CABPEMEHUX
TEXHOJIOT'NJA Y CBETJIY OAPKNBOI PA3ZBOJA

[Ipeamer ucTpaxkuBama OBOT paJia je ”HOBAaTUBHO Tymaueme mpo3e [lerpa Ko-
guha ca acriekra kmmkeBHe ekokputuke Llepun Imordento u Jlopenca bjyena,
KOHIIETITa eKoyomke nmucMeHocty Jlejuma Opa, Te caBpeMeHUX MoJena TeXHO-
nomrke riegaroruje Pyoena [lyentenype. [lonazehu o7 0BUX TEOPHUjCKHX U METO-
JOJIOIIKKX YHOPHIITA, paJ UCTPaKyje MOTyhHOCTH Mperno3HaBama eKo-HapaTHBa
U PUMEHE CaBPEMEHHUX TEXHOJIOTH]a Y IIKOJICKO] TPAKCH y (DYHKIIUJU OJP>KUBOT
pa3Boja. Tpagunuonanuun npuctyn KouwheBum penuma y HacTaBu Hajuernhe
0CTaje y OKBHPHUMa UCTOPH]CKO-COITHjaTHOT KOHTEKCTa, IIITO CABPEMEHUM YICHH-
nuMa Jenyje aanexko. Paj Hynn MeTOIONOMIIKH 3a0KpeT rmomepameM (oKyca Ha
aHaJIM3y eKo-HapartuBa y npunosenu ,,Kpo3 mehaBy”. Y TekcTyalHO] aHalu3u
pUMEYje Ce eKOLIEHTPUYHH KJbYU, T/Ie CYpOBa 3MMCKa CTUXHja I'yOu CTaryc MmyKe
cuenorpagwuje. [lnaHuHCKK TpoCcTOp, Mpa3 U BeTap MocMarpajy ce Kao aKTHBHHU
MOKpETa4YH PaIibe KOjH OOIUKY]y CY/IONHY JIMKOBA U pa300lINuaBajy lbHXOBY €I3H-
CTEHITH]Y, Opumryhu rpanuily n3Mel)y JbyIcKoT U )KUBOTHELCKOT cBeTa. Jpyru neo
paja AOHOCH MPEUIOT MOAECPHOT METOJMYKOT MOjiesia ¥ KOjeM yUeHHIIH, BoheHH
[lyenTenypuHAM MPUHIMITUMA TEXHOJIOIIKE penedunuimje, capalyjy ca nporpa-
MUMa BelTadke uHTenurenuuje. Kpos ¢opmynucame npenu3HuX TEKCTYaTHUX
cMepHuIa Ha ocHOBY KoumnheBux excripecuBHuX meradopa, yaeHHIH y3 nmomoh
JUTUTAITHUX ajiaTa BU3YeNn3yjy U KPUTHUYKU palldiamyjy MOTHBE y Tekcty. [o-
Be3uBameM KoumheBor daranms3ma nmpupoae ca akTyelTHUM IpoojieMUMa O9yBamba
JKUBOTHE cpennHe u Y H nnspeBuMa oip:KUBOT pa3Boja, paj JoKas3yje Kako ce Kia-
cuiy omahe OalmTHHE MOTY UCKOPHUCTUTH 32 Pa3BHjarkhe SKOJIOIIKE CBECTH U JIH-
THTAJIHAX KOMIIETEHIIM]ja KOl YUeHHUKA Y BaIECET IPBOM BEKY.

Kwyune peuu: exokpuTHKa, €KO-HapaTUB, OJPKUBH Pa3BOj, BEIITaYKa HHTEIIN-
TeHIMja, MHOBATUBHA HACTABa, EKOMIOCTHKA.

* solasabilja@gmail.com
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Biljana Solesa”
High School of Medicine, Krusevac, Srbija

ECOCRITICAL APPROACH TO THE PROSE OF PETAR

KOCIC IN SCIENCE AND EDUCATION THROUGH THE

APPLICATION OF MODERN TECHNOLOGIES IN THE
LIGHT OF SUSTAINABLE DEVELOPMENT

The subject of research in this paper is an ecocritical approach to the prose of
Petar Koci¢ in science and education, focusing on the recognition of eco-narra-
tives and the application of modern technologies in the light of sustainable de-
velopment. The methodological framework is grounded in the interdisciplinary
connection of literary ecocriticism by Cheryll Glotfelty and Lawrence Buell, the
concept of ecological literacy by David Orr, and the modern models of technolog-
ical pedagogy by Ruben Puentedura. Based on these theoretical foundations, the
paper explores the possibilities of an innovative interpretation of the short story
“Through the Blizzard” in school practice. The traditional approach to Koci¢’s
works in education usually remains within the historical and social context, which
often feels distant to modern students. The paper offers a methodological shift by
focusing on ecopoetics, where the harsh winter elements lose their status as mere
scenery. The mountain space, frost, and wind are viewed as active drivers of the
plot that shape the destiny of the characters and expose their bare existence, blur-
ring the line between the human world and nature in the struggle for survival. The
second part of the paper proposes a modern methodical model in which students,
guided by Puentedura’s principles of technological redefinition, collaborate with
artificial intelligence programs. By formulating precise textual prompts based on
Kocié’s expressive metaphors, students utilize Al tools to visualize and critically
deconstruct the motifs within the text. By connecting Koc¢i¢’s environmental fatal-
ism with contemporary environmental protection challenges and UN sustainable
development goals, the paper demonstrates how the classics of national heritage
can be used to develop ecological awareness and digital competencies in twen-
ty-first-century students.

Keywords: ecocriticism, eco-narrative, sustainable development, artificial
intelligence, innovative teaching, ecopoetics.

* solasabilja@gmail.com
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JInauja CreBuh”
VYuusepsuret y HoBom Cany, @unozodcku dakynret, JlokTopcke cTyauje je3uka u
krxeBHocTH, CpOuja

OJJHOC CYBJEKTA U OBJEKTA Y BAJKAMA

[IpenmeT pana je aHanu3a ojHOCA cy0OjekTa 1 00jeKTa Kao naiujeHca y 6ajkama
KOj€ Cy TIPEICTaBJbCHE Y YIIOCHUITIMA CPIICKOT je3UKa 3a OCHOBHY IIKOJTY, C ITOCe0-
HHM OCBPTOM Ha MOTYhHOCT y4ema 1 BjexxOama acuBa Ha TUM TekcroBuma. L{nb
HCTPaXHBama je 1a ce 00jacHH Kako je y 0ajkaMa n3 OCHOBHOIIKOJICKUX YIIOCHHUKA
MpeAcTaBbeH 00jeKar y ylio3u cydjekaTa maimjeHca u 1a ce yTBpIH y K0joj Mjepu
TaKBU NpUMjepu oMoryhasajy ydeHHIIIMa yCBajame U Bje)KOame acuBa y HacTa-
BH MaTepmer je3nKa. 3aaTak UCTPaXKKMBamba je Jla ce yTBPM Ja Ju 0ajka MOXe J1a
OJIaKIIIa YYeH-e IachBa.

Crpykrypa 0ajke, 3aCHOBaHa Ha jaCHO] pacrojjenu yiaora mel)y TukoBHMa,
oMoryhaBa npenn3Ho youaBame rpaMaTHukor OqHoca u3Mel)y cydjekra u o0jexra.
VY 6ajkama ce ogHOC cy0jeKxTa u 00jeKTa He OCTBapyje HCKJbYUYMBO HA CHHTaKCHY-
KOM IUIaHY, HETO ce OOJIMKYje U KpO3 (PYHKIIMOHAIIHY OPTaHU3AIIN]y PaIbe.

Kwyune peuu: cy0jekar, o0jekar, 0ajka, macus, CTpyKTypa 0ajke, pyHKIUja JIu-
KOBa.

* lidijajanjicl @gmail.com

12



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Lidija Stevi¢”
University of Novi Sad, Faculty of Philosophy, Doctoral Studies in Language and
Literature, Serbia

THE RELATION BETWEEN THE SUBJECT AND THE
OBJECT IN FAIRY TALES

The subject of this work is the analysis of the relation between the subject and
the object as a patient in fairy tales presented in Serbian language textbooks for
elementary school, with a special focus on the possibility of learning and practic-
ing the passive voice in these texts. The goal of the research is to explain how the
object is represented as the patient subject in fairy tales from elementary school
textbooks and to determine to what extent such examples allow students to acquire
and practice the passive in mother tongue lessons. The task of the research is to
find out whether a fairy tale can make learning the passive easier.

The structure of a fairy tale, based on a clear distribution of roles among the
characters, allows precise observation of the grammatical relation between the
subject and the object. In fairy tales, the relation between subject and object is
realized not only on the syntactic level but also shaped through the functional or-
ganization of the action.

Keywords: subject, object, fairy tale, passive, structure of a fairy tale, function
of characters.

* lidijajanjicl @gmail.com
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Musiena UBanoBuh’, Cy3ana bBynunh
Yuusepsurer y Ucrounom CapajeBy, Ilenaromku dakynrer y bujessnnu

HUI'PE Y BE3U CA UMATUHAIIMJOM U YMJETHOIIRY ¥
AHIAPUREBUM ITPUITIOBUJETKAMA 3A JJEIIY

Y pagy ce 0aBUMO jeJJHOM BpCTOM Hrapa Koje yodaBaMO Yy Juje-
Iy TpuroBHjemaka 3a ngjeny MBe Amnmpuha. I[IpBeHCTBEHO ce TO OmHO-
CH Ha TpHIOBHjeTke M3 30upke /[eya, amm hemo wMatm y BUIy W TIpH-
MOBHjETKE Ca TEMOM JIjeTHICTBA KOjeé HHUCY YyHule Yy OBY 30HPKY.
Urpe y Be3u ca MMarnHaIujoM ¥ yMjeTHOILY Cy BaXKHe, jep 3a Pa3jIuKy Ol APYTUX
BpcTa urapa y AHApuheBuM MpUITOBHjeTKaMa 3a Jjjelly, jyHaluMa JOHOCE pacTe-
peheme o1 cypoBocTy sxuBoTa. OBE UTpE CIHje/ie IbUXOBE YHYTPAIHE YMjeTHHY-
K€ TTOpHUBE W OCHAXY]y MX Ha mpeljy mpar KOju JUjeNTH IjeTHE-CTBO O OIPaciior
nooa.

Kwyune pujeyu: urpa, MaruHanmja, yMjeTHoOCT, AHApuheBe NPUIIOBHjETKE 32
Ajeny.

* milena.ivanovic@ptb.ues.rs.ba
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Milena Ivanovi¢’, Suzana Buncié
University of East Sarajevo, Faculty of Education, Bijeljina

GAMES INVOLVING IMAGINATION AND ART IN
ANDRIC’S SHORT STORIES FOR CHILDREN

This paper examines a specific type of game found in a selection
of Ivo Andri¢’s short stories for children. While the focus is primari-
ly on stories from the collection Children, stories centered on child-
hood themes that were not included in that collection are also considered.
Games involving imagination and art are significant because, unlike other types
of games in Andri¢’s stories for children, they offer the characters relief from the
harshness of life. These games follow their inner artistic impulses and empower
them to cross the threshold separating childhood from adulthood.

Keywords: play, imagination, art, Andri¢’s short stories for children.

* milena.ivanovic@ptb.ues.rs.ba
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ULOGA VESTACKE INTELIGENCIJE U NASTAVI
STRANOG JEZIKA

Rad ispituje evoluirajuéu ulogu vestacke inteligencije u nastavi stranog jezika,
isticuéi njenu efikasnost kao i prepreke za primenu u ucionici. Sa Sirokom do-
stupno$c¢u alata koje nudi vestacka inteligencija danas, nastavnici stranog jezika
preispituju svoje uloge i usvajaju nove pristupe koji u prvi plan stavljaju prila-
godeno ucenje, formativno ocenjivanje i angazovanje ucenika. Rad daje pregled
mogucih prednosti i izazova povezanih sa integracijom vestacke inteligencije u
nastavu stranog jezika. Ovaj pregled sugeriSe da koriS¢enje alata koje nudi ve-
Stacka inteligencija donosi znacajne prednosti, od poboljSanja nastave u Cijem je
centru ucenik do pruzanja neposrednih povratnih informacija i poboljSanja mo-
tivacije 1 angazovanja ucenika. Konkretnije, ukljuc¢ivanje vestacke inteligencije
u nastavu stranog jezika predstavlja veliku promenu u metodici nastave jezika,
otvarajuci put mnostvu mogucnosti za personalizovanu i efikasnu nastavu i ucenje.

S druge strane, i dalje postoji zabrinutost u vezi sa pripremljeno$¢u nastavnika,
etickim aspektima i moguéim prekomernim oslanjanjem na tehnologiju. Zakljucni
deo rada daje preporuke za buducéa istrazivanja koja bi pruzila dublje razumevanje
integracije vestacke inteligencije u nastavu stranog jezika, Sto bi moglo da pomo-
gne u oblikovanju efikasnijeg iskustva ucenja stranog jezika uz podrsku vestacke
inteligencije.

Kljucne reci: nastava stranog jezika, veStacka inteligencija, integracija,
tehnologija.
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN FOREIGN
LANGUAGE TEACHING

The paper deals with the evolving role of artificial intelligence in foreign lan-
guage teaching, highlighting its effectiveness as well as barriers to classroom im-
plementation. With the wide availability of tools offered by artificial intelligence
today, foreign language teachers are rethinking their roles and adopting new ap-
proaches that prioritize personalized learning, formative assessment, and student
engagement. The paper provides an overview of possible advantages and chal-
lenges associated with the integration of artificial intelligence in foreign language
teaching. This review suggests that using the tools offered by artificial intelligence
brings significant benefits, from improving student-centered teaching to provid-
ing immediate feedback and improving student motivation and engagement. More
specifically, the inclusion of artificial intelligence in foreign language teaching rep-
resents a major change in the methodology of language teaching, opening the way
to a multitude of possibilities for personalized and effective teaching and learning.
On the other hand, there are still concerns about ethical aspects and possible ex-
cessive dependence on technology. The concluding part of the paper provides rec-
ommendations for future research that would provide a deeper understanding of
the integration of artificial intelligence in foreign language teaching, which could
help shape a more effective foreign language learning experience supported by
artificial intelligence

Keywords: foreign language teaching, artificial intelligence, integration, tech-
nology.
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CTPYKTYPA CAJAPKAJA MOPAJIHOI BACIIMTABBA Y
KIbU/KEBHUM TEKCTOBUMA UYUTAHKHU 3A MJIABA
KOJICKHA Y3PACT

MopaJiHO BacIHTamke MPEACTaBIba jeIHY O TeMEJbHUX KOMIIOHCHTH IIjEeJIOBH-
TOT BaCIIMTHO-00PA30BHOT IPOIIECa, JOK KEIKEBHN TEKCTOBH y YUTaHKaMa UMajy
3HaYajaH IMOTEeHIIN]jajl 32 Pa3BHjamke MOPATHE CBH]ECTH, BPHjETHOCTH U TTOKEJFHIX
o0nuKa MoHamama yueHuka mialer mkosckor yspacta. [lomasehu on BacnutHe
(dyHKIMje YuTaHKe, 1Jb UCTPaKUBamba OMO je 1a ce yTBPAE Haj3acTyIJbeHU]e Ka-
TEropHje MOPATHOT BAacCIHUTama y KIbMKEBHHM TEKCTOBHMA, HUXoBa MehycoOHa
3aCTYIUBCHOCT U BaCIIUTHU MOTEHIIM]jal. McTpaKiBame je 3aCHOBAaHO Ha KBAJIUTA-
THBHO] aHAJIM3H CaJpXKaja KEbMKEBHUX TEKCTOBA Y YATAHKaMa 3a YETBPTH U TETH
pa3peq; OCHOBHE IIKOJIE KOje C€ KOPHCTE Y HaCTaBH CPIICKOT je3uka y PermyOmmim
Cprckoj. OnepannoHnaiu3anyja caapkaja MOpaJHOT BacIUTamka 3aCHOBAaHA je Ha
knacudukanuju Mukanosuha (2016), npunaroheHoj IUJbEBUMA UCTPAKUBABA U
crenn(pUIHOCTUMA aHATM3UPAHOT MaTepujaia. Pedynraru mokasyjy /1a cy y aHasm-
3MPaHUM TEKCTOBHMA Haj3aCTYIUBCHU]U CapiKaju BaCIIUTAkA Y IyXy XyMaHU3Ma,
BAaCIIUTAka y 3ajeIHHUIH, IPUIIPEMarba 3a MMOPOIMIHH )KUBOT U TIOPOANYHE YIIOTE,
Kao 1 (hopMHUpara MO3UTUBHOT OTHOCA IIPEMa pajly U MaTepHjaHAM U TyXOBHUM
BpujeqHocTuMa. Caaprkaju NaTpuoTH3Ma U MHTEPHALMOHAIN3MA 3aCTYIUBEHHU CY
y Mam0j MjepH. Y TEeKCTOBMMAa NpeoBial)yjy MO3UTHBHUA MOJETH MOHAIaka, JOK
HETaTHBHU NMPHMjEPH UMajy KOPEKTHBHY M NOy4HY (QyHKIHjy. MopaiHe mopyke
Hajuenthe cy Npe/CcTaB/beHE EKCIUTUIIMTHO, I Cy TIPUCYTHU W UMIUTUIIUTHH Ca-
TIp>Kaju KOjH TIOJICTUIY MOPATHO pacyhruBame 1 KpUTHIKO IpOMHUIILbamkbe. Jlo0uje-
HU pe3yATaTH yKa3yjy Ha 3Ha4dajaH IMOTCHIMjall YUTAHKH Y OCTBApPHBAIbY IIHIJEBA
MOpAJIHOT BaCIIUTamka yUeHHKa Milal)er MIKOJICKOT y3pacTa.

Kwyune pujeuu: MopaiHo BaciuTame, capikaju MOPaJIHOT BaCIIUTamba, YATAH-
Ka, Mytal)| IIIKOJICKH y3PacCT.
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MORAL EDUCATION AS A CONTENT STRUCTURE
IN LITERARY TEXTS OF READERS FOR YOUNGER
PRIMARY SCHOOL STUDENTS

Moral education represents one of the fundamental components of the com-
prehensive educational process, while literary texts in readers have significant po-
tential for developing moral awareness, values, and desirable forms of behavior
among younger primary school students. Starting from the educational function of
readers, the aim of the study was to identify the most prevalent categories of moral
education in literary texts, their relative representation, and their educational po-
tential. The research was based on a qualitative content analysis of literary texts in
readers for the fourth and fifth grades of primary school used in Serbian language
instruction in the Republic of Srpska. The operationalization of moral education
content was based on the classification developed by Mikanovi¢ (2016), adapted
to the research objectives and the specific characteristics of the analyzed material.
The results show that the most prevalent contents in the analyzed texts are edu-
cation in the spirit of humanism, education for life in the community, preparation
for family life and family roles, as well as the development of a positive attitude
toward work and material and spiritual values. Contents related to patriotism and
internationalism are represented to a lesser extent. Positive behavioral models pre-
dominate in the texts, while negative examples serve a corrective and educational
function. Moral messages are most often presented explicitly, but implicit contents
are also present, encouraging moral reasoning and critical reflection. The findings
indicate that readers have significant potential for achieving the objectives of mor-
al education among younger primary school students.

Keywords: moral education, moral education content, reader, literary texts,
content analysis, children’s literature, younger primary school age.
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O KOCMOCA 10 AJITOPUTMA: TPAHC®OPMAILIMJE
META®OPA 3HAIbA Y HCTOPUIJN HAYKE

Pan ce GaBu ymorom metadopa y oONMKOBamYy HAyYHOT 3HAma M HAy4YHE Pa-
IIMOHAJHOCTH KPO3 pa3iMuuTe ernoxe pa3Boja Hayke. [lomaszehm on cranoBumTa
na Metadope HUCY MCKJbYYHBO jE3MYKH M PETOPHYKH YKpacH, Beh BakHH Kor-
HUTUBHHU U CITUCTEMOJIOIIKA HHCTPYMEHTH, UCTPaXKYyje ce HBHUXOB yTHUIlaj Ha dop-
MUpame HAyYHUX [0jMOBA, MOJIeNia O0jalllbeha U IpeacTaBa o ctapuoct. Oc-
HOBHA Te€3a paJia jecTe Ja HayyHO Ca3Hame HUje MCTOPHUjCKU HeyTpaiaHo, Beh ma
ce pa3Buja yHyTap JOMHHAHTHUX MeTa(QOPUYKHX OKBUPA KOjU YCMepaBajy HauuH
TOCTaBJbarba MATakha, H300pa METoNa U TyMademha TOOWjeHUX pe3yIIrara.

[Tocebna nmaxkma nocsehena je Tpanchopmaruju Bogehux meradopa y ucro-
pHju 3arajiHe HayKe: OJ aHTUYKOI CXBaTama CBETa Kao ypeheHor kocMoca, mpeKo
HOBOBEKOBHE MEXaHUCTUYKE CIIMKE MPUPOJE Ka0 CIOKEHOT MEXaHH3Ma, JI0 CH-
CTEMCKUX W MH(OpMalMOHUX MoJeNia Koju o0eliekaBajy MOICPHY M CaBPEMEHY
ernoxy. ¥ TOM KOHTEKCTY aHaJlM3upa ce HAYMH Ha KOjU cy MeTadope HCTOBPEMEHO
OTBapajie HOBE XOPH30HTE HAYYHOT MCTPAXXKNUBAka M MOCTAaBJbalIe TPAHHUIIE OHOTA
mTo je y oapel)eHOM MCTOPHjCKOM TPEHYTKY Ouiio Moryhe MUCIHTH W cMaTparu
Hay4YHO PEJICBAaHTHHM.

Caer ce JaHac cBe BHUILE TyMayH Kao Mpeka Iojaraka, mpoueca u uHpopma-
LIMOHUX TOKOBA, JIOK CE Ca3HamC MOBe3yje ca oOpaloM U ynpaBibambeM HHQPOP-
Marujama. Paj HacTtoju aa mokaxe jJa anropuramcka mMeradopa HE TpeICTaBiba
CaMO TEXHOJIONIKY HOBHHY, Beh my0OKy emuCTeMOIONKY ITPOMEHY Koja yThde Ha
pasyMeBame HCTHHE, Ka0 U HAyYHOT 00jalIkema.

Kpo3 ¢unozodcko-ucroprjcky aHamusy pasmarpa ce MHUTambe Ja JIM alropH-
TaM Kao HOBH MOJIEJ PALMOHAIHOCTH MPOIIUPYje MOTyhHOCTH Hay4YHOT Ca3Hamba
WM, HalIpOTUB, CTBapa HOBE OOJMKE KOHIENTYyalHe orpaHndeHoctd. Ha taj Ha-
YUH paJ] JOMPUHOCH CaBPEMEHUM pacipaBama y GUiI030(pHju HayKe O HCTOPH]CKO)]
YCIIOBJBEHOCTH HAyYHHX II0jMOBA M YIO3H MeTaopa y KOHCTUTYyHCAby HaydHe
CITIKE CBETA.

Kmwyune peuu: ucropuja Hayke, metadopa, enuCTEMOJIOTHja, HAYYHA PaIHO-
HAJTHOCT, aJITOPUTAM.
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FROM COSMOS TO ALGORITHM: TRANSFORMATIONS OF
KNOWLEDGE METAPHORS IN THE HISTORY OF SCIENCE

This paper investigates the role of metaphors in shaping scientific knowledge
and scientific rationality across various historical periods in the development of
science. It posits that metaphors are not merely linguistic or rhetorical devices but
also significant cognitive and epistemological instruments. The central thesis as-
serts that scientific knowledge is not historically neutral; rather, it develops within
dominant metaphorical frameworks that guide the formulation of questions, the
selection of methods, and the interpretation of research findings. The paper specif-
ically focuses on the transformation of leading metaphors in the history of Western
science: from the ancient conception of the world as an ordered cosmos, through
the mechanistic image of nature characteristic of early modern science, to the sys-
temic, and informational models that have defined the modern and contemporary
eras.

Reality is today interpreted as a network of data, and informational flows, while
knowledge itself is associated with the processing and management of informa-
tion. The paper argues that the algorithmic metaphor should not be understood
merely as a technological innovation but rather as a profound epistemological shift
that affects contemporary conceptions of truth, and scientific explanation.

Through a philosophical and historical analysis, the study addresses the ques-
tion of whether the algorithm, as a new model of rationality, expands the possibil-
ities of scientific understanding or, conversely, generates new forms of conceptual
limitation. In doing so, the paper contributes to contemporary discussions in the
philosophy of science concerning the historical contingency of scientific concepts
and the role of metaphors in the constitution of scientific worldviews.

Keywords: history of science, metaphor, epistemology, scientific rationality,
algorithm.
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IZBOR SUDIJA USTAVNOG SUDA U BIVSIM
JUGOSLOVENSKIM REPUBLIKAMA

Rad analizira institucionalna rje$enja izbora sudija ustavnih sudova u drzavama
nastalim raspadom bivse Jugoslavije: Sloveniji, Hrvatskoj, Srbiji, Bosni i Her-
cegovini, Crnoj Gori i Sjevernoj Makedoniji. Polazi se od ¢injenice da je ustav-
nosudska zastita na ovom prostoru imala institucionalni kontinuitet jo$ iz perioda
postojanja SFRJ, ali da je u procesu prelaska na demokratski i pluralisticki ustavni
poredak dobila novi ustavnopravni i institucionalni kontekst. Cilj istrazivanja je
da se utvrde zajednicka obiljezja i kljuéne razlike u na¢inu konstituisanja ustavnih
sudova, sa posebnim osvrtom na krug ovlas¢enih predlagaca, raspodjelu ovlasce-
nja izmedu institucija, nacin izbora i imenovanja sudija, uslove za izbor, trajanje
mandata 1 moguénost ponovnog izbora. Primjenom normativnog i komparativnog
metoda, uz tematsko, a ne pojedinacno nacionalno sagledavanje, analiziraju se ra-
zlidita institucionalna rjeSenja unutar zajedni¢kog ustavnosudskog modela. Rezul-
tati istrazivanja ukazuju da razlike u nacinu izbora sudija ne predstavljaju samo
razli¢ita normativna rjeSenja, ve¢ odrazavaju razliCite pristupe institucionalnom
oblikovanju ustavnog suda, raspodjeli institucionalnog uticaja i uspostavljanju
ravnoteze izmedu demokratskog legitimiteta i nezavisnosti ustavnog sudstva. Na-
¢in konstituisanja ustavnog suda stoga predstavlja jedan od znacajnih institucio-
nalnih preduslova za ostvarivanje njegove funkcije zastite ustavnosti i oCuvanje
ravnoteze ustavnog poretka.

Kljucne rijeci: ustavni sud, izbor sudija, ustavno sudstvo, zastita ustavnosti,
institucionalni legitimitet, nezavisnost ustavnog suda, podjela vlasti, bivse
jugoslovenske republike.
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THE ELECTION OF CONSTITUTIONAL COURT JUDGES IN
THE FORMER YUGOSLAYV REPUBLICS

The paper analyses the institutional arrangements for the selection of consti-
tutional court judges in the states that emerged from the dissolution of the former
Yugoslavia: Slovenia, Croatia, Serbia, Bosnia and Herzegovina, Montenegro, and
North Macedonia. It starts from the premise that constitutional adjudication in this
region has had institutional continuity since the period of the former Yugoslavia,
but that, in the process of transition to a democratic and pluralist constitutional
order, it acquired a new constitutional and institutional context. The aim of the re-
search is to identify the common features and key differences in the constitutional
arrangements governing the constitution of constitutional courts, with particular
emphasis on the circle of authorised nominators, the distribution of powers among
institutions, the selection and appointment of judges, eligibility requirements,
the duration of their terms of office, and the possibility of re-election. Applying
normative and comparative methods, and adopting a thematic rather than coun-
try-by-country approach, the paper analyses different institutional arrangements
within a common constitutional court model. The findings indicate that differences
in the selection of constitutional court judges do not merely represent different
normative arrangements, but reflect different approaches to the institutional design
of constitutional courts, the distribution of institutional influence, and the estab-
lishment of a balance between democratic legitimacy and the independence of
constitutional adjudication. The manner in which a constitutional court is consti-
tuted therefore represents one of the significant institutional prerequisites for the
effective exercise of its function of protecting the constitution and preserving the
balance of the constitutional order.

Keywords: constitutional court, selection of constitutional court judges,
constitutional adjudication, constitutional review, institutional legitimacy, judicial
independence, separation of powers, former Yugoslav republics.
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ULOGA USTAVNOG SUDA U OSTVARIVANJU NACELA
PODJELE VLASTI

Nacelo podjele vlasti predstavlja jedno od temeljnih nacela savremenog ustav-
nog poretka, Cije ostvarivanje pretpostavlja ne samo raspodjelu nadleznosti izme-
du zakonodavne, izvrS$ne i sudske vlasti, ve¢ i postojanje mehanizama njihovog
medusobnog ogranicavanja i kontrole. U tom sistemu posebno mjesto zauzima
Ustavni sud, Cija funkcija zastite ustavnosti podrazumijeva kontrolu vrSenja jav-
ne vlasti i oCuvanje ustavom utvrdenih granica nadleznosti. U radu se analizira
uloga Ustavnog suda u ostvarivanju nacela podjele vlasti, sa osvrtom na njegov
odnos prema zakonodavnoj, izvr$noj i sudskoj vlasti, kao i na njegovu ulogu u
rjeSavanju sukoba institucionalne nadleznosti. Ustavnosudska kontrola posmatra
se kao osnovni mehanizam ostvarivanja uloge Ustavnog suda u sistemu podjele
vlasti. Istrazivanje se zasniva na normativnom i komparativnom metodu, uz anali-
zu ustavnih rjeSenja i odabrane ustavnosudske prakse nekoliko evropskih drzava.
Kroz konkretne primjere ispituje se nac¢in na koji Ustavni sud ostvaruje svoju kon-
trolnu funkciju u odnosu na druge grane vlasti, kao i granice njegove intervencije u
djelovanje drugih ustavnih institucija. Cilj rada je da se utvrdi znacaj ustavnosud-
ske funkcije za ostvarivanje podjele vlasti, posebno u kontekstu o¢uvanja ustavne
ravnoteze, ograni¢avanja koncentracije vlasti i zastite ustavom utvrdene raspodjele
nadleznosti.

Kljucne rijeci: Ustavni sud, ustavne institucije, podjela vlasti, ustavnosudska
kontrola, institucionalna ravnoteza.
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THE ROLE OF THE CONSTITUTIONAL COURT IN
IMPLEMENTING THE PRINCIPLE OF SEPARATION OF POWERS

The principle of separation of powers is one of the basic principles of the mod-
ern constitutional order. Its implementation requires not only the distribution of
powers among the legislative, executive and judicial branches, but also mecha-
nisms for their mutual limitation and control. In this system, the Constitutional
Court has a particularly important role, as its function of protecting constitutional-
ity includes control over the exercise of public power and respect for the constitu-
tional limits of powers. This paper analyses the role of the Constitutional Court in
implementing the principle of separation of powers, with particular reference to its
relationship with the legislative, executive and judicial branches, as well as its role
in resolving conflicts of institutional jurisdiction. Constitutional review is consid-
ered as the main mechanism through which the Constitutional Court performs its
role within the system of separation of powers. The research is based on normative
and comparative methods and includes an analysis of constitutional solutions and
selected constitutional court decisions from several European states. Through spe-
cific examples, the paper examines the way in which the Constitutional Court ex-
ercises its review function in relation to other branches of government, as well as
the limits of'its intervention in the activities of other constitutional institutions. The
aim of the paper is to determine the importance of the constitutional review func-
tion for the implementation of the separation of powers, particularly in preserving
constitutional balance, preventing the concentration of power, and protecting the
constitutionally established distribution of powers.

Keywords: Constitutional Court, constitutional institutions, separation of
powers, constitutional review, institutional balance.
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ZDRAVE ZIVOTNE NAVIKE KOD UCENIKA OSNOVNE
SKOLE: DESKRIPTIVNA I KOMPARATIVNA ANALIZA
PREMA POLU

Zdrave 7zivotne navike tokom perioda osnovnoskolskog obrazovanja
predstavljaju slozen skup medusobno povezanih obrazaca ponasanja, ukljuc¢ujuci
ishranu, fizicku aktivnost, unos tecnosti, san, aktivnosti na otvorenom i koris¢enje
ekrana. Cilj ovog istrazivanja bio je da se opiSu odabrane zdrave Zivotne navike
ucenika osnovnih $kola i ispitaju razlike prema polu u tim obrascima ponaSanja.
Istrazivanje je sprovedeno na uzorku od 100 ucenika Osnovne Skole ,,Dositej
Obradovi¢“ u Ci¢eveu, Srbija, od prvog do osmog razreda. Podaci su prikupljeni
putem strukturiranog upitnika zatvorenog tipa, a analizirani su primenom
deskriptivne statistike i hi-kvadrat (y?) testa nezavisnosti, kojim je ispitivana
povezanost izmedu pola i odabranih pokazatelja Zivotnih navika. Rezultati su
pokazali prisustvo kako povoljnih, tako i potencijalno rizi¢nih obrazaca ponasanja.
Ukupno 74% ucenika navelo je da se bavi sportom ili drugim oblicima fizicke
aktivnosti, 68% je navelo da dnevno konzumira priblizno 1,5 litara vode, dok je
76% ucenika navelo dau vecoj meri ili u potpunosti konzumira sveze voce i povrée.
Nasuprot tome, 63% ucenika navelo je da ne doruckuje redovno pre odlaska u skolu,
dok 46% nije obracalo paznju na koli¢inu Secera prilikom kupovine prehrambenih
proizvoda. Analiza je takode pokazala razlike prema polu u pojedinim aspektima
zdravih zivotnih navika, ukazujuéi na to da se odredene navike i izbori vezani za
zdravlje mogu razlikovati izmedu decaka i devojcica. Ovi rezultati ukazuju na
znacaj obrazovanja o zdravlju i preventivnih programa u skolama, koji uzimaju u
obzir razlike prema polu i podsti¢u razvoj zdravih i odrzivih Zivotnih navika kod
ucenika osnovnih skola.

Kljucne reci: zdrave Zivotne navike, ucenici osnovne skole, razlike prema polu,
ishrana.
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HEALTHY LIFESTYLE HABITS AMONG PRIMARY
SCHOOL STUDENTS: A DESCRIPTIVE AND
COMPARATIVE ANALYSIS BY GENDER

Healthy lifestyle habits during primary school constitute a complex set of inter-
related behaviors, including nutrition, physical activity, hydration, sleep, outdoor
activities, and screen use. The aim of this study was to describe selected healthy
lifestyle habits among primary school students and to examine gender differences
in these behaviors. The study was conducted on a sample of 100 students from the
“Dositej Obradovi¢” Primary School in Ciéevac, Serbia, from the first to the eighth
grade. Data were collected using a structured closed-ended questionnaire and ana-
lyzed using descriptive statistics and the chi-square (y?) test of independence to
examine the association between gender and selected lifestyle indicators. The re-
sults revealed both favorable and potentially risky patterns of behavior. A total of
74% of students reported participating in sports or other forms of physical activity,
68% reported consuming approximately 1.5 liters of water per day, and 76% re-
ported consuming fresh fruits and vegetables to a greater or complete extent. In
contrast, 63% of students reported that they did not regularly eat breakfast before
school, while 46% reported that they did not pay attention to the amount of sugar
when purchasing food products. The analysis also revealed gender differences in
selected aspects of healthy lifestyle behavior, indicating that certain habits and
health-related choices may vary between male and female students. These findings
emphasize the importance of school-based health education and preventive pro-
grams that recognize gender differences and support the development of healthy
and sustainable lifestyle habits among primary school students.

Keywords: healthy lifestyle habits, primary school students, gender differences,
nutrition.
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ODGOJ I OBRAZOVANJE ZA ODRZIVOST - PROMJENA
PARADIGME U SKOLAMA I OBRAZOVANJU UCITELJA

Odrzivost danas viSe nije samo pitanje zastite okolisa, ve¢ izazov koji zadire u
same temelje gospodarskog i drustvenog funkcioniranja. Napetost izmedu konti-
nuiranog gospodarskog rasta, poticanja potrosnje i ogranicenosti prirodnih resursa
postaje sve ocitija. lako je naSe drustvo na razini prepoznavanja problema zastite
okolisa sve vise ,,zeleno®, to se u naSim svakodnevnim odlukama u znatno manjoj
mjeri odrazava. Stoga se prijelaz prema odrzivosti ne moze ostvariti iskljucivo
tehnoloskim ili gospodarsko-politi¢kim sredstvima: potrebna je promjena nacina
razmiSljanja i sustava vrijednosti, kao i razvoj kompetencija potrebnih za takvu
promjenu te odgovarajuca edukacija.

Rad istrazuje kakvu ulogu u tome moze imati obrazovanje, posebice javno ob-
razovanje i obrazovanje ucitelja. U odgoju i1 obrazovanju za odrzivost potrebne
su situacije ucenja koje poti¢u razvoj kritickog misljenja, odgovornog donosenja
odluka i osjecaja odgovornosti prema zajednici. Projektno ucenje, obrada lokalnih
okolisnih i drustvenih problema, rasprave i simulacije, kao i kriticko preispitivanje
vlastitih potrosackih odluka, mogu pridonijeti tome da apstraktni pojam odrzivosti
postane osobno iskustvo.

Medutim, promjena paradigme moze biti trajna samo ako su i sami ucitelji pri-
premljeni za njezino prenosenje.

Kljucne rijeci: odgoj i obrazovanje za odrzivost, kriticko misljenje, obrazovanje
ucitelja, kompetencija za djelovanje.
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EDUCATION FOR SUSTAINABILITY — A PARADIGM SHIFT
IN SCHOOLS AND TEACHER EDUCATION

Sustainability is no longer merely an environmental issue but a challenge that
affects the foundations of economic and social functioning. The tension between
continuous economic growth, the promotion of consumption, and the limited avail-
ability of natural resources is becoming increasingly apparent. While our society is
becoming increasingly “green” in terms of recognizing environmental problems,
this awareness is much less evident in our everyday decisions. The transition to-
wards sustainability therefore cannot be achieved solely through technological or
economic policy measures; it also requires a shift in attitudes and values, as well
as the development of the competences and educational approaches necessary to
support this transformation.

The study examines the role that education, particularly public education and
teacher education, can play in this process. Education for sustainability requires
learning situations that foster critical thinking, responsible decision-making, and a
sense of community responsibility. Project-based learning, the exploration of local
environmental and social problems, debates and simulations, as well as the critical
examination of one’s own consumption choices can all contribute to transforming
the abstract concept of sustainability into a personal experience.

At the same time, a paradigm shift can only be sustainable if teachers them-
selves are adequately prepared to convey and facilitate these principles.

Keywords: education for sustainability, critical thinking, teacher education,
action competence.
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PRIMENA MONTE CARLO SIMULACIJA NA PROCESE
IREVERZIBILNE DEPOZICIJE I PERKOLACIJE

Modeliranje procesa depozicije jedan je od udzbenickih primera primene Mon-
te Carlo simulacija. Ireverzibilna depozicija, ili nasumi¢na sekvencijalna adsorpci-
ja (RSA), je proces u kome se objekti odredenog oblika i veli¢ine deponuju na-
sumicno, sekvencijalno i ireverzibilno na supstrat. Dominantni efekat u RSA je
blokiranje raspolozive povrsine podloge, a grani¢na prekrivenost je manja nego
kod gustog pakovanja. Kako se prekrivenost povecava, deponovani objekti for-
miraju klastere. Perkolacija se javlja kada dovoljno veliki klaster obuhvata ceo
sistem. Ovde predstavljamo rezultate Monte Carlo simulacija za RSA objekata
razlicitih oblika i veliina na triangularnoj resetki. Objekti koji se deponuju for-
miraju se slu¢ajnim Setnjama bez samopresecanja po reSetki. Utvrdeno je da za
izduzene oblike, kao $to su k-meri, prag perkolacije monotono opada sa velicinom
objekta. Naprotiv, u slu¢aju kompaktnijih oblika prag perkolacije monotono raste
sa veli¢inom objekta.

Kljucne reci: Monte Carlo simulacije, ireverzibilna depozicija.
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APPLICATION OF MONTE CARLO SIMULATIONS ON
THE PROCESSES OF IRREVERSIBLE DEPOSITION
AND PERCOLATION

The modeling of deposition processes is one of the textbook examples of the
application of Monte Carlo simulations. Irreversible deposition, or random se-
quential adsorption (RSA), is a process in which objects of a specified shape and
size are deposited randomly, sequentially and irreversibly onto a substrate. The
dominant effect in RSA is the blocking of the available substrate area by the al-
ready deposited particles, and the limiting coverage is less than in close packing.
As the coverage increases, the deposited objects form clusters. Percolation occurs
when a sufficiently large cluster spans the entire system. Here we present the re-
sults of Monte Carlo simulations for RSA of objects of various shapes and sizes on
a triangular lattice. The deposited objects are made by self-avoiding random walks
on the lattice. It is found that for elongated shapes, such as k-mers, the percolation
threshold monotonically decreases with the object size. On the contrary, in the case
of more compact shapes the percolation threshold monotonically increases with
the object size.

Keywords: Monte Carlo simulations, irreversible deposition.
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OBRAZOVANJE SLEDECE GENERACIJE STRUCNJAKA
ZA EKO-KULTURNO NASLEDE: PRISTUP VISOKOM
OBRAZOVANJU ZASNOVAN NA KOMPETENCIJAMA

Klimatske promene i ubrzane transformacije zivotne sredine istakle su snazne
medusobne veze izmedu ekoloskih i kulturnih sistema, redefiniSuéi kulturno
naslede kao dinamican okvir koji povezuje zajednice, okruzenja, identitete i
kolektivno paméenje. Uprkos sve vecem priznavanju tih odnosa, saradnja izmedu
nauka o zivotnoj sredini i studija nasleda ostaje ogranicena, dok se obrazovni
programi u oblastima vezanim za naslede retko bave ekoloskim dimenzijama
zastite 1 otpornosti nasleda. Kako se kulturno i prirodno naslede suocava sa sve
ve¢im pretnjama od klimatskih promena, zagadenja i degradacije ekosistema,
medunarodne organizacije su naglasile potrebu za integracijom nau¢nog i kulturnog
znanja kako bi se podrzalo odrzivo upravljanje nasledem.

U Rumuniji su se interdisciplinarni pristupi eko-kulturnom nasledu postepeno
pojavili kroz programe visokog obrazovanja, inicijative za digitalno naslede
i obrazovne aktivnosti usmerene na odrzivost. Medutim, ti razvoji ostaju
fragmentirani i nedostaje im koherentan nacionalni okvir. U tom smislu, ovaj rad
ispituje percipiranu relevantnost predlozenog master programa iz eko-kulturnog
nasleda medu studentima osnovnih studija, postdiplomcima i alumnistima
Univerziteta Valahija u Trgovistu. Podaci ankete koriS¢eni su za istraZivanje
karijernih aspiracija ucesnika, ocekivanih kompetencija i preferencija u vezi sa
pristupima nastavi i uenju.

Rezultati su uticali na razvoj interdisciplinarnog kurikuluma uskladenog sa
evropskim klju¢nim kompetencijama za celozivotnoucenje, UNESCO indikatorima
i ICOMOS smernicama. Integriuci napredne nau¢ne metode i primene vesStacke
inteligencije, program ima za cilj da pripremi stru¢njake sposobne za o¢uvanje eko-
kulturnog nasleda, unapredenje kulturne otpornosti, podrsku odrzivoj zaposljivosti
i promociju odrzivijeg odnosa izmedu zajednica, resursa nasleda i Zivotne sredine.

Kljucne reci: eko-kulturno naslede, ekoloska odrzivost, interdisciplinarno
obrazovanje, master program, GreenComp kompetencije.
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TRAINING THE NEXT GENERATION OF ECO-CULTURAL
HERITAGE PROFESSIONALS: A COMPETENCE-BASED
HIGHER EDUCATION APPROACH

Climate change and accelerating environmental transformations have
highlighted the strong interconnections between ecological and cultural systems,
redefining cultural heritage as a dynamic framework that links communities,
environments, identities, and collective memory. Despite increasing recognition
of those relationships, cooperation between environmental sciences and heritage
studies remains limited, while educational programmes in heritage-related fields
rarely address the environmental dimensions of heritage protection and resilience.
As cultural and natural heritage face growing threats from climate change, pollution,
and ecosystem degradation, international organizations have emphasized the need
to integrate scientific and cultural knowledge to support sustainable heritage
management.

In Romania, interdisciplinary approaches to eco-cultural heritage have gradually
emerged through higher education programmes, digital heritage initiatives, and
sustainability-focused educational activities. However, those developments remain
fragmented and lack a coherent national framework. Against this background, the
present paper examines the perceived relevance of a proposed master’s programme
in Eco-Cultural Heritage among undergraduate students, postgraduate students,
and alumni of Valahia University of Targoviste. Survey data were used to explore
participants’ career aspirations, expected competencies, and preferences regarding
teaching and learning approaches.

The results informed the development of an interdisciplinary curriculum
aligned with GreenComp, the European Key Competences for Lifelong Learning,
UNESCO indicators, and ICOMOS guidelines. Integrating advanced scientific
methods and artificial intelligence applications, the programme aims to prepare
professionals capable of conserving eco-cultural heritage, enhancing cultural
resilience, supporting sustainable employability, and promoting more sustainable
relationships between communities, heritage resources, and the environment

Keywords: eco-cultural heritage, environmental sustainability, interdisciplinary
education, master’s programme, GreenComp competencies.
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VESTACKA INTELEGENCIJA KAO TRANSFORMATIVNI
FAKTOR U OBRAZOVANJU: PREDLOZI ZA NASTAVU,
UCENJE I OCENJIVANJE

Ubrzani razvoj vestacke inteligencije 1 njena sve veca integracija u obrazovne
kontekste menjaju konceptualne i operativne osnove nastave, u¢enja i ocenjivanja.
Pored svoje uloge kao tehnoloskog alata za podrsku, vestacka inteligencija moze
uticati na dizajn nastave, procese ucenja, mehanizme ocenjivanja i interakcije iz-
medu nastavnika, ucenika i obrazovnog sadrzaja. Ovaj rad istrazuje percipirani
uticaj vestacke inteligencije na obrazovni proces, sa posebnim naglaskom na tran-
sformacije generisane u nastavi, u¢enju i ocenjivanju u okviru preduniverzitetskog
obrazovanja.

Istrazivanje ima za cilj da ispita percepcije i iskustva nastavnika prilikom inte-
grisanja aplikacija zasnovanih na vestackoj inteligenciji u obrazovne aktivnosti i
da identifikuje glavna podrucja u kojima te tehnologije uti¢u na pedagoske proce-
se. Konkretnije, istrazuje se u kojoj meri se vestacka inteligencija koristi za podrs-
ku planiranju ¢asova, generisanju i prilagodavanju obrazovnog sadrzaja, olaksava-
nju diferenciranog i personalizovanog u¢enja, poboljSanju angazovanja ucenika i
pruzanju individualizovane podrske uc¢enju. Posebna paznja se takode posvecuje
ulozi vestacke inteligencije u ocenjivanju, ukljucujuéi razvoj instrumenata za oce-
njivanje, analizu u¢inka, generisanje povratnih informacija i podrs$ku formativnim
i adaptivnim procesima ocenjivanja.

Istovremeno, rad istraZzuje percepciju nastavnika o ograni¢enjima i izazovima
povezanim sa integracijom vestacke inteligencije u obrazovanje, ukljucujuéi pi-
tanja vezana za pouzdanost i tacnost sadrzaja generisanog vestackom inteligen-
cijom, akademski integritet, algoritamsku pristrasnost, zastitu podataka, transpa-
rentnost, ravnopravnost pristupa i ocuvanje ljudskog prosudivanja u pedagoskom
donosenju odluka.

Kljucne reci: vestacka inteligencija, obrazovni proces, digitalna transformacija,
digitalna pedagogija, percepcija nastavnika, DIGIPED projekat.
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ARTIFICIAL INTELLIGENCE AS A TRANSFORMATIVE
FACTOR IN EDUCATION: IMPLICATIONS FOR
TEACHING, LEARNING AND ASSESSMENT

The accelerated development of artificial intelligence and its increasing
integration into educational contexts are reshaping the conceptual and operational
foundations of teaching, learning, and assessment. Beyond its role as a
technological support tool, artificial intelligence can influence instructional design,
learning processes, assessment mechanisms, and interactions among teachers,
students, and educational content. This paper investigates the perceived impact
of artificial intelligence on the educational process, with particular emphasis on
the transformations generated in teaching, learning, and assessment within pre-
university education.

The research aims to examine teachers’ perceptions and experiences when
integrating Al-based applications into educational activities and to identify the
main areas in which those technologies influence pedagogical processes. More
specifically, it explores the extent to which artificial intelligence is used to support
lesson planning, generate and adapt educational content, facilitate differentiated
and personalized learning, enhance student engagement, and provide individualized
learning support. Particular attention is also given to the role of artificial intelligence
in assessment, including the development of assessment instruments, analysis of
student performance, generation of feedback, and the support of formative and
adaptive assessment processes.

At the same time, the paper investigates teachers’ perceptions of the limitations
and challenges associated with the integration of artificial intelligence into
education, including issues related to the reliability and accuracy of Al-generated
content, academic integrity, algorithmic bias, data protection, transparency, equity
of access, and the preservation of human judgement in pedagogical decision-
making.

Keywords: Artificial Intelligence, educational process, digital transformation,
digital pedagogy, teachers’ perception, DIGIPED project.

* ggorghiu@gmail.com

37



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®
Bujespuna, 2-3. okrobpa 2026. ronune

Marija Paunovié¢, Neboj$a Ralevi¢’, Dejan Cebi¢
Univerzitet u Kragujevcu, Fakultet za hotelijerstvo i turizam u Vrnjackoj Banji, Srbija
Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Novi Sad, Srbija
Univerzitet u Beogradu, Rudarsko-geoloski fakultet, Beograd, Srbija

OD PROCENE GRESAKA VESTACKE INTELIGENCIJE DO
SLOZENOG STATISTICKOG ZAKLJUCIVANJA

Generativna vestacka inteligencija (GenAl) pruza nove mogucnosti za ukljuci-
vanje studenata u kriticko vrednovanje statistickog rezonovanja. Ovo istrazivanje
ispituje da li iskustvo u evaluaciji statistickih odgovora generisanih vestackom in-
teligencijom moze doprineti statistickom rezonovanju studenata kada se suoce sa
slozenijim statistickim problemima. Primenjen je kontrolisani pre—post dizajn sa
studentima master studija rasporedenim u intervencionu i kontrolnu grupu. Para-
lelne forme za procenu znanja sadrzale su kratke istrazivacke kontekste, hipoteze
1 statisticke rezultate, pri ¢emu je od studenata zahtevano da procene i obrazloze
statisticke odluke i interpretacije. Intervenciona grupa je dodatno ucestvovala u
radionici zasnovanoj na vodenoj evaluaciji zadataka iz pre-testa, dok je kontrolna
grupa nastavila sa redovnom nastavom. Posebna paznja posvecena je transferu
prethodno uvezbavanih strategija evaluacije na zahtevnije statistiCke zadatke, kao
i teSkocama povezanim sa vizuelno prikazanim informacijama. ANCOVA je ko-
riS¢ena kao primarni analiti¢ki postupak, a rezultati pruzaju snaznije dokaze da
ucenje zasnovano na greSkama koje generise Al moze doprineti transferu vestina
kritickog vrednovanja na integrisanije statisticke probleme. Istrazivanje prosiruje
pristup ucenju zasnovanom na Al-generisanim greSkama sa evaluacije relativno
jednostavnih statistickih iskaza na sloZenije statistiCko rezonovanje. Nalazi takode
ukazuju na konkretne pravce za unapredenje nastavne prakse, posebno u pogledu
prevazilazenja teskoca studenata pri grafickoj interpretaciji podataka.

Kljucne reci: statisticko zaklju€ivanje, generativna vestacka inteligencija, uce-
nje na osnovu gresaka, transfer ucenja.
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FROM AI ERROR EVALUATION TO COMPLEX
STATISTICAL REASONING

Generative artificial intelligence (GenAl) offers new opportunities to engage
students in the critical evaluation of statistical reasoning. This study examines
whether experience in evaluating Al-generated statistical responses can support
students’ statistical reasoning when they encounter more complex statistical prob-
lems. A controlled pre—post design was employed with master’s students assigned
to intervention and control groups. Parallel assessment forms presented brief re-
search contexts, hypotheses, and statistical outputs requiring students to evaluate
and justify statistical decisions and interpretations. The intervention group addi-
tionally participated in a workshop based on the guided evaluation of tasks from
the pre-test, while the control group continued with regular instruction. Particular
attention was given to the transfer of previously practised evaluation strategies to
more demanding statistical tasks, as well as to difficulties associated with visually
presented information. ANCOVA was used as the primary analytical approach,
and the results provide stronger evidence that Al-error-based learning can support
the transfer of critical evaluation skills to more integrated statistical problems. The
study extends error-based GenAl learning from the evaluation of relatively basic
statistical statements toward more complex statistical reasoning. The findings also
point to specific directions for improving instructional practice, particularly in ad-
dressing students’ difficulties with the graphical interpretation of data.

Keywords: statistical reasoning, generative artificial intelligence, error-based
learning, transfer of learning.
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OD SVAKODNEVNIH RADNJI DO ALGORITAMA:
METODICKI PRISTUP RAZVOJU MATEMATICKOG
I ALGORITAMSKOG MISLJENJA KOD DECE
PREDSKOLSKOG UZRASTA

Rad predstavlja metodic¢ki pristup razvoju matematickog i1 algoritamskog
misljenja kod dece predskolskog uzrasta, sa posebnim fokusom na unapredenje
znanja i vestina vaspitacica. Polaze¢i od svakodnevnih radnji, deca se postepe-
no uvode u pojmove instrukcije, redosleda operacija, algoritma, razlaganja sloze-
nih zadataka, prepoznavanja osobina, sli¢nosti i razlika, klasifikacije, obrazaca i
uslovnog odluc¢ivanja. Radnje se zatim predstavljaju slikama, simbolima i broje-
vima, ¢ime se gradi osnova za razumevanje kodiranja, brojnih sistema i osnovnih
principa funkcionisanja racunarskih sistema. Cilj je da se kroz igru i razvojno pri-
merene aktivnosti deca pripreme za kasnije razumevanje matematike, informatike
1 informacionog drustva.

Kljucne reci: matematicCko misljenje, algoritamsko misljenje, predskolski
uzrast, kodiranje, metodicki pristup.
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FROM EVERYDAY ACTIONS TO ALGORITHMS: A
METHODOLOGICAL APPROACH TO DEVELOPING
MATHEMATICAL AND ALGORITHMIC THINKING IN
PRESCHOOL CHILDREN

This paper presents a methodological approach to developing mathematical
and algorithmic thinking in preschool children, with particular emphasis on en-
hancing preschool teachers’ knowledge and skills. Starting from everyday activ-
ities, children are gradually introduced to the concepts of instructions, sequences
of operations, algorithms, decomposition of complex tasks, recognition of prop-
erties, similarities and differences, classification, patterns, and conditional deci-
sion-making. Actions are then represented through images, symbols, and numbers,
providing a foundation for understanding coding, number systems, and the basic
principles of computer systems. The aim is to prepare children, through play and
developmentally appropriate activities, for a later understanding of mathematics,
computer science, and the information society.

Keywords: mathematical thinking, algorithmic thinking, preschool age, coding,
methodological approach.
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MATRICNO MODELIRANJE AFINIH TRANSFORMACIJA
I KOMPENZACIJE ILUMINACIJE U SEGMENTACIJI
DIGITALNE SLIKE: RACUNARSKI MODEL ZA NASTAVU
MATEMATIKE I INFORMATIKE

Neujednacena iluminacija predstavlja jedan od osnovnih uzroka nestabilnosti
klasi¢ne segmentacije digitalne slike, dok se geometrijske promjene slike mogu
precizno opisati matricama homogenih afinih transformacija. Cilj ovog rada je ra-
zviti 1 eksperimentalno provjeriti objasnjiv raCunarski model koji povezuje ma-
tricnu reprezentaciju slike, afine transformacije, korekciju iluminacije i pragovsku
segmentaciju, uz istovremenu moguc¢nost primjene u nastavi matematike i infor-
matike. Istrazivanje je izvedeno kao potpuno reproducibilan racunarski eksperi-
ment na 720 sinteti¢kih sivih slika sa poznatom referentnom maskom. Osamdeset
osnovnih scena kombinovano je sa tri nivoa neujednacene iluminacije i tri geome-
trijske varijante definisane 3 x 3 homogenim matricama. Uporedene su globalna
Otsu segmentacija, CLAHE predobrada sa Otsu pragom i predlozena logaritamska
normalizacija iluminacije zasnovana na odvajanju niskofrekventne komponente,
nakon koje je primijenjen Otsu prag. Prosjecni Dice koeficijent predlozenog po-
stupka iznosio je 0,806, u odnosu na 0,579 za Otsu i 0,502 za CLAHE + Otsu. Pri
visokoj neujednacenosti osvjetljenja vrijednosti su bile 0,608, 0,318 1 0,302. Fried-
manov test potvrdio je razliku izmedu postupaka, ¥*(2) = 240,98, p < 0,001. Re-
zultati pokazuju da eksplicitno modeliranje iluminacije znatno povecava robusnost
segmentacije i istovremeno pruza prirodan problemski kontekst za povezivanje
linearne algebre, statistike i racunarske obrade slike.

Kljucne rijeci: afine transformacije, iluminacija, segmentacija slike, linearna
algebra, racunarsko misljenje.
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MATRIX MODELING OF AFFINE TRANSFORMATIONS
AND ILLUMINATION COMPENSATION IN DIGITAL
IMAGE SEGMENTATION: A COMPUTATIONAL MODEL
FOR MATHEMATICS AND INFORMATICS EDUCATION

Non-uniform illumination is a major source of instability in classical digital
image segmentation, whereas geometric changes can be represented exactly by
homogeneous affine transformation matrices. This study develops and experimen-
tally evaluates an explainable computational model that links matrix-based image
representation, affine transformations, illumination compensation, and threshold
segmentation while remaining suitable for mathematics and informatics education.
A fully reproducible computational experiment was conducted on 720 synthetic
grayscale images with known ground-truth masks. Eighty base scenes were com-
bined with three levels of non-uniform illumination and three geometric variants
defined by 3 % 3 homogeneous matrices. Global Otsu segmentation, CLAHE pre-
processing followed by Otsu thresholding, and a proposed logarithmic illumination
normalization procedure followed by Otsu thresholding were compared. The pro-
posed procedure reached an overall mean Dice coefficient of 0.806, compared with
0.579 for Otsu and 0.502 for CLAHE + Otsu. Under high illumination non-uni-
formity, the corresponding values were 0.608, 0.318, and 0.302. A Friedman test
confirmed a significant difference among the three procedures, ¥*(2) = 240.98, p
<.001. The findings show that explicit low-frequency illumination modeling can
substantially improve segmentation robustness in controlled scenes and can simul-
taneously provide a coherent problem context for linking linear algebra, statistics,
and computational image processing.

Keywords: affine transformations, illumination, image segmentation, linear al-
gebra, computational thinking
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BERTRANOV PARADOKS U NASTAVI VEROVATNOCE:
NOVI MODELI SLUCAJNOG IZBORA I RAZLICITE
VEROVATNOCE

Bertranov paradoks predstavlja jedan od najpoznatijih primera koji pokazuje
da pojam slucajnog izbora u geometrijskoj verovatno¢i nije jednozna¢no odreden.
U klasicnom problemu odreduje se verovatnoca da slucajno izabrana tetiva kruga
bude duza od stranice jednakostrani¢nog trougla upisanog u taj krug, pri cemu
razli¢iti nacini generisanja tetive dovode do razlicitih rezultata. U radu se, pored
klasi¢nih postupaka, razmatraju novi modeli generisanja slu¢ajne tetive i njima
odgovarajuée verovatnoce, ¢ime se dodatno isti¢e zavisnost rezultata od izabranog
probabilistickog modela. Analiti¢ki rezultati uporeduju se sa rezultatima numeric-
kih simulacija, §to omogucava jasnu vizuelizaciju posledica razli¢itih definicija
slucajnosti. Posebna paznja posvecena je mogucnosti primene Bertranovog para-
doksa u nastavi matematike. Paradoks predstavlja pogodan primer za razvijanje
probabilistickog misljenja, razlikovanje geometrijskog i probabilistickog mode-
la i razumevanje znacaja preciznog definisanja eksperimenta pre izraCunavanja
verovatnoc¢e. Predlozeni pristup omogucéava povezivanje teorijske verovatnoce,
geometrije i raCunarskih simulacija i moze doprineti problemski i istrazivacki
usmerenoj nastavi matematike.

Kljucne reci: Bertranov paradoks, geometrijska verovatnoca, slucajna tetiva,
probabilisticko modeliranje, simulacije, nastava matematike.
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BERTRAND’S PARADOX IN PROBABILITY TEACHING:
NEW RANDOM SELECTION MODELS AND DIFFERENT
PROBABILITIES

Bertrand’s paradox is one of the best-known examples demonstrating that the
concept of random selection in geometric probability is not uniquely determined.
The classical problem considers the probability that a randomly selected chord
of a circle is longer than the side of an equilateral triangle inscribed in the same
circle, with different chord-generation procedures leading to different probability
values. In addition to the classical approaches, this paper considers new models
for generating random chords and the corresponding probabilities, further illus-
trating the dependence of the result on the underlying probabilistic model. The
analytical results are compared with numerical simulations, providing a clear vis-
ualization of the consequences of different definitions of randomness. Particular
attention is devoted to the potential use of Bertrand’s paradox in mathematics and
probability teaching. The paradox provides an effective example for developing
probabilistic reasoning, distinguishing between geometric and probabilistic mod-
els, and understanding the importance of precisely defining a random experiment
before calculating probabilities. The proposed approach connects theoretical prob-
ability, geometry, and computer simulation and can support problem-based and
inquiry-oriented mathematics teaching.

Keywords: Bertrand’s paradox, geometric probability, random chord, probabil-
istic modelling, simulation, mathematics education.
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DA LI DIGITALIZACIJA UNAPREDUJE ISHODE UCENJA?
DOKAZI 1Z KVANTITATIVNIH PREDMETA U VISOKOM
OBRAZOVANJU

Digitalizacija je postala jedan od kljuénih prioriteta u visokom obrazovanju
Evropske unije, ukljuc¢uju¢i i Madarsku, sa ciljem unapredenja kvaliteta nastave
i poboljsanja uspeha studenata. Istovremeno, ubrzani razvoj vestacke inteligen-
cije otvorio je nove mogucnosti za podrSsku procesima ucenja i poducavanja, pa
su brojne evropske zemlje razvile strategije za primenu vestacke inteligencije u
obrazovanju.

Ovaj rad istrazuje uticaj digitalizacije na akademski uspeh studenata, sa po-
sebnim fokusom na kvantitativne predmete, gde se rezultati ucenja mogu meriti
relativno objektivnim pokazateljima. Primenom statistickih metoda analiziraju se
odnosi izmedu razli¢itih nastavnih formata i studentskih postignuca, kao i poveza-
nost izmedu studentskih procena kvaliteta nastavnika i ostvarenih ocena.

Glavni izvor podataka predstavljaju studentske evaluacije prikupljene na kraju
svakog semestra. Ovi podaci omogucéavaju poredenje tradicionalne nastave u uci-
onici sa digitalnim i onlajn oblicima nastave. Pored subjektivnih utisaka studenata,
evaluacije pruzaju i osnovu za sistematsko sagledavanje efekata digitalizacije na
obrazovni proces.

Pored toga, analiziraju se ocene ostvarene na kvantitativnim predmetima kao
merljivi pokazatelji efikasnosti nastave. Uporedivanjem rezultata razlicitih nastav-
nih pristupa, istrazivanje nastoji da utvrdi da li digitalni oblici obrazovanja dopri-
nose boljem akademskom uspehu. Dobijeni rezultati treba da doprinesu boljem
razumevanju uloge digitalnih tehnologija i reSenja zasnovanih na vestackoj inteli-
genciji u razvoju znanja, vestina i kompetencija studenata.

Kljucne reci: digitalizacija, COVID-19, onlajn nastava, uspesnost, evaluacija.
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DOES DIGITALIZATION IMPROVE LEARNING?
EVIDENCE FROM QUANTITATIVE HIGHER EDUCATION

Digital transformation has become a key priority in higher education across
Europe, including Hungary, with the aim of enhancing teaching effectiveness and
improving student outcomes. The growing availability of digital technologies and
the emergence of Artificial Intelligence (Al) have encouraged universities to mod-
ernize educational practices and adopt innovative learning solutions. In support of
these developments, several European countries have introduced Al strategies for
education to facilitate the integration of advanced technologies into teaching and
learning processes.

This study examines the impact of digitalization on student performance in
quantitative subjects, where academic achievement can be assessed using rela-
tively objective measures. Statistical methods are applied to analyze the relation-
ship between different teaching formats and learning outcomes, with particular
attention to the connection between students’ evaluations of instructors and their
academic results.

The analysis is based on student feedback collected at the end of each semester,
providing an opportunity to compare traditional face-to-face instruction with digi-
tal and online teaching approaches. These evaluations offer insights into students’
perceptions of teaching quality while also serving as a valuable source for investi-
gating the educational effects of digitalization.

In addition, grades achieved in quantitative courses are used as indicators of
instructional effectiveness. By comparing student performance across alternative
teaching methods, the research seeks to identify whether digital learning environ-
ments contribute to improved academic achievement. The findings are expected to
provide a better understanding of the role of digital technologies and Al-supported
educational solutions in fostering competence development and learning success
in quantitative higher education disciplines.

Keywords:  digitalization, COVID-19, online teaching, performance,
valuation.
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E®EKTU IPUMJEHE ITPOBJIEMCKHUX 3AJIATAKA
OTBOPEHOI" U 3BATBOPEHOI" TUIIA HA PA3BOJ
KPEATUBHOCTH Y IOYETHOJ HACTABU METAMTHUKE

CaBpeMeHa HacTaBa MaTeMaTHKE YCMjEepEHa je, He caMO Ha yCBajame Mare-
MaTHYKUX 3Hama, Beh W Ha pa3BHjame CIIOCOOHOCTH yYEeHHKA Ja CaMOCTAITHO,
(hirekcnOMITHO M KpeaTHBHO MPUCTYIIAjy pjelraBamy npobieMa. Y TOM KOHTEKCTY,
noce0aH 3Hayaj UMajy MpoOJIEMCKH 3a/1allH, TIPH YeMy IIpoOIeMH OTBOPEHOT TUIIA
py’kajy yueHMIUMa MOTYNHOCT pa3IHMyUTHX HauMHa Pa3sMHILLbaba U TOJaKeHa
JI0 pjeliema, oK MPoOIeMHU 3aTBOPEHOT THIIA 3aXTHjEBa]y MPOHATIAKEHE PjelIcHha
y OKBUPY yHanpujen geGuHICaHuX yCIoBa.

{msb oBOT HCTpakMBara YCMjEepEH je Ha HCIIUTUBAKE edeKaTa MpruMjeHe Mpo-
0JeMCKUX 3a/1aTaka OTBOPEHOI M 3aTBOPEHOT THIIA HA Pa3BOj KPEaTUBHOCTH yUe-
HUKa Mialer mKoJICKOT y3pacTa. McTpaxkuBame je peain30BaHO TOKOM IIKOJICKE
2024/2025. ropuHe Ha y30pKy ox 257 yueHHKa Tpeher paspena OCHOBHE LIKOJIE,
pacriopeheHHX y eKCIepUMEHTaIHY U KOHTPOJIHY Tpymy. Y eKCIepUMEHTAIHO]
IpYIU IPUMjEEHUBaHH CYy MPOOIEMCKH 3a/1alld OTBOPEHOT M 3aTBOPEHOT THIIA, ca
LUJBEM IOACTHIIAkA CAMOCTAJIHOT Tparama 3a PjelIeHhEeM Pa3IMYUTHX HAuMHA
pjemaBama, CAMOCTAJIHOT Tparama 3a PjelIeHheM U IPUMjEHE Pa3InuNTHX HAaYuHA
pjemaBama, 0K je Y KOHTPOJIHOj IPYIH pean30BaHa HacTaBa yoOu4ajeHM Hauu-
HOM pazna. Ha ocHOBY no0ujeHHX pe3ynrara MoXKe ce 3aKJbYUYHTH J1a CYy IpOoOIeM-
CKH 3aJIalli UMaJIM [TO3UTHBAH eeKaT Ha Pa3B0Oj KPEaTUBHOCTH U OIIITH IIKOJICKU
ycIjeX y4eHUKa, JIOK y CTaHAapIHUM MaTeMaTHYKUM 3HamHMa HUCY yTBpheHe
3Ha4YajHE Pa3JIUKeE.

Kwyune pujeyu: xpeaTUBHOCT; TIOYETHA HACTaBa MAaTEMaTUKe; IPOOJIEMHU 3aTBO-
PEHOT THIIA; TPOOJEMH OTBOPEHOT THIIA; MPOOJEMCKU 3aJalli; YYCHUIN Milaher
LIKOJICKOT y3pacTa.
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THE EFFECTS OF APPLYING OPEN-ENDED AND CLOSED-
ENDED PROBLEM TASKS ON THE DEVELOPMENT OF
CREATIVITY IN PRIMARY MATHEMATICS EDUCATION

Contemporary mathematics education is focused not only on the acquisition
of mathematical knowledge but also on developing students’ abilities to approach
problem solving independently, flexibly, and creatively. In this context, prob-
lem-solving tasks are of particular importance. Open-ended problems provide stu-
dents with opportunities to explore different ways of thinking and arrive at solu-
tions in different ways, whereas closed-ended problems require finding a solution
within predefined conditions.

The aim of this study was to examine the effects of using open- and closed-end-
ed problem-solving tasks on the development of creativity among primary school
students. The study was conducted during the 2024/2025 school year on a sample
of 257 third-grade primary school students, divided into experimental and con-
trol groups. In the experimental group, open- and closed-ended problem-solving
tasks were systematically implemented to encourage independent exploration, the
search for solutions, and the application of different problem-solving strategies,
while the control group received instruction using the usual teaching approach.
Based on the results obtained, it can be concluded that problem-solving tasks had
a positive effect on the development of students’ creativity and overall academic
achievement, while no significant differences were found in standard mathemati-
cal knowledge.

Keywords: creativity; primary mathematics education; closed-ended problems;
open-ended problems; problem tasks; younger primary school students.
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VREDNOVANJE STUDENTSKIH DOSTIGNUCA
PRIMJENOM FAZI SISTEMA

Tokom tradicionalnog izvodenja nastave, nastavnik naj¢esce zakljucuje konac-
nu ocjenu na osnovu sledeceg: koli¢ina i kvalitet povratnih informacija koju dobije
od ucenika prilikom usmenog odgovora ili tacnosti i preciznosti odgovora u sklopu
pismenog testa na osnovu ¢ega sleduje odgovarajuci broj bodova.

Dati broj bodova se vrednuje odgovaraju¢om ocjenom koja je utvrdena ranijim
dogovorom ili pravilnikom.

Medutim, na ocjenu cesto uticu i subjektivni faktori kao §to su: nastavnikov
li¢ni utisak o u€eniku i njegovom zalaganju ili zadati kriterijum u datom trenutku.

Sa druge strane zanemaruju se objektivni faktori poput vrste gresaka koje uce-
nik pravi i tezina zadatka.

Imajuci u vidu gore navedeno, u radu ¢emo pokusati da procesu izvodenja ko-
nacne ocjene pristupimo na jedan drugaciji na¢in. Kao testno okruzenje ¢emo uzeti
studente Pedagoskog fakulteta u Bijeljini, a osmisljeni sistem bi trebalo da prikupi
podatke kao Sto su broj bodova na kolokvijumima ili ispitima, aktivnost studenta,
prisustvo na nastavi, tezina testa i sli¢no.

Treba naglasiti da sistem samo predlaze ocjenu nastavniku dok konac¢na odluka
svakako ostaje na njemu.

Kljucne rijeci: fazi logika, fazi sistem, ocjenjivanje, izvodenje zakljucaka.
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EVALUATION OF STUDENT ACHIEVEMENTS USING A
FUZZY SYSTEM

In traditional teaching practice, the final grade is generally determined by the
teacher based on the quantity and quality of information obtained from students
during oral examinations, or on the accuracy and precision of their responses in
written tests, which are subsequently converted into an appropriate number of
points. The total number of points is then mapped to a corresponding grade ac-
cording to a predefined grading scale established by institutional regulations or
previously defined criteria. However, the grading process is often influenced by
subjective factors, such as the teacher’s personal impression of the student, the
perceived level of the student’s engagement and effort, or the grading criteria ap-
plied at a particular point in time. At the same time, certain objective factors, such
as the types and severity of errors made by the student and the difficulty level of
the assessment tasks, may not be adequately taken into account. In view of the
aforementioned limitations, this paper proposes a different approach to the pro-
cess of determining students’ final grades. Students of the Faculty of Education in
Bijeljina will serve as the test population, while the proposed system will collect
and process various relevant parameters, including the number of points obtained
in midterm examinations and final exams, student activity, attendance, test diffi-
culty, and other relevant indicators of student performance. The proposed system
is intended to provide a recommendation for the final grade based on the collected
parameters. It should be emphasized, however, that the system serves exclusively
as a decision-support tool: the final grading decision remains the responsibility of
the teacher.

Keywords: fuzzy logic, fuzzy system, assessment, inference.
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OTVORENI TIP ZADATAKA U FUNKCIJI MOTIVACIJE
UCENIKA U NASTAVI MATEMATIKE

Otvoreni tip matematickih zadataka predstavlja znacajan didakticki potencijal
u savremenoj nastavi matematike, jer ucenicima omogucava primjenu razlicitih
strategija, postupaka i nacina dolaska do rjeSenja. Za razliku od zadataka zatvore-
nog tipa, otvoreni zadaci pruzaju ucenicima veci stepen autonomije, podsticu ak-
tivno ucenje i omogucavaju iskazivanje razlicitih nivoa matematickog misljenja.

Polazeéi od znacaja motivacije za uspjeSno u¢enje matematike, cilj ovog rada
usmjeren je na analizu 1 sistematizaciju rezultata dosadasnjih istrazivanja koja se
bave uticajem otvorenog tipa zadataka na motivaciju ucenika u razrednoj nastavi
matematike. Rad je zasnovan na proucavanju relevantne domace i strane naucne
i strucne literature koja se bavi “otvorenim” matematickim zadacima, motivaci-
jom ucenika, njthovom aktivno$¢u u nastavnom procesu, autonomijom i osjec¢ajem
kompetentnosti u ucenju matematike.

Numericki i deskriptivni pokazatelji do kojih se doslo, pokazuju da primjena
otvorenog tipa zadataka moZze pozitivno uticati na motivaciju ucenika, posebno
kroz povecanje njihove aktivnosti, zainteresovanosti, osje¢aja kompetentnosti i
mogucnosti izbora razli€itih strategija rjeSavanja. Istovremeno, efekti njihove pri-
mjene zavise od nacina oblikovanja zadataka, uzrasta ucenika i uloge nastavnika
u organizaciji nastavnog procesa. To nas upucuje na zakljucak da “otvoreni” zada-
ci predstavljaju vrijedan didakticki potencijal za podsticanje motivacije ucenika i
stvaranje podsticajnijeg okruzenja za ucenje matematike u razrednoj nastavi.

Kljucne rijeci: matematicko misljenje, motivacija ucenika, nastava matematike,
“otvoreni” matematicki zadaci, podsticajno okruzenje.
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OPEN-ENDED TASKS IN THE FUNCTION OF MOTIVATING
STUDENTS IN MATHEMATICS TEACHING

Open-ended mathematical tasks represent a significant didactic potential in
modern mathematics teaching, because they allow students to apply different strat-
egies, procedures and ways of arriving at solutions. Unlike closed-ended tasks,
open-ended tasks provide students with a greater degree of autonomy, encourage
active learning and enable the expression of different levels of mathematical think-
ing.

Starting from the importance of motivation for successful mathematics learn-
ing, the aim of this paper is to analyze and systematize the results of previous
research dealing with the influence of open-ended tasks on student motivation in
primary mathematics teaching. The paper is based on the study of relevant domes-
tic and foreign scientific and professional literature dealing with “open” mathemat-
ical tasks, student motivation, their activity in the teaching process, autonomy and
sense of competence in learning mathematics.

The numerical and descriptive indicators obtained show that the application
of open-ended tasks can have a positive impact on student motivation, especially
through increasing their activity, interest, sense of competence and the possibility
of choosing different solution strategies. At the same time, the effects of their ap-
plication depend on the way the tasks are designed, the age of the students and the
role of the teacher in the organization of the teaching process. This leads us to the
conclusion that “open” tasks represent a valuable didactic potential for stimulating
student motivation and creating a more stimulating environment for learning math-
ematics in primary school.

Keywords: mathematical thinking, student motivation, mathematics teaching,
“open” mathematical tasks, stimulating environment.
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ANALIZA POTESKOCA STUDENATA PRI
IZRACUNAVANJU ODREDENIH INTEGRALA

IzraGunavanje odredenih integrala predstavlja jednu od oblasti matemati¢-
ke analize u kojoj se tokom reSavanja zadataka mogu javiti razli¢ite potesko-
¢e. One mogu biti povezane sa nacinom zadavanja funkcije, izborom odgova-
rajuceg postupka, kao i sa primenom svojstava odredenog integrala. U ovom
radu analizirane su poteskoce studenata pri izraCunavanju odredenih integra-
la, sa posebnim osvrtom na zadatke u kojima su funkcije razli¢ito zadate, uk-
lju¢ujuéi funkcije zadate po delovima. Cilj istrazivanja bio je da se identifiku-
ju najcesée poteskoce i karakteristicne greske koje se javljaju tokom reSavanja
ovakvih zadataka, kao i nacini na koje studenti pristupaju njihovom resavanju.
Istrazivanje je sprovedeno na uzorku od 30 studenata Pedagoskog fakulteta u Bije-
ljini, studijskog programa Razredna nastava. U okviru predmeta Matematika 1, oni
su resavali test koji je obuhvatao zadatke iz oblasti odredenog integrala i njegove
primene. Analizom njihovih reSenja i ostvarenih rezultata sa testa identifikovane
su najéesce poteskoce i karakteristiCne greske u postupcima reSavanja. Rezultati
ukazuju na to da se najveci broj poteskoca javlja pri resavanju zadataka u kojima
su funkcije zadate na nekarakteristican nacin, §to moze ukazivati na potrebu za
ve¢om zastupljenoscu i raznovrsnoscu takvih zadataka u nastavi.

Kljucne reci: odredeni integral, poteskoc¢e ucenika, resavanje problema.

* sladjana.mitrovic@pfb.ues.rs.ba

54



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Dragica Milinkovi¢, Sladana Ignjatovi¢®
University of East Sarajevo, Faculty of Education, Bijeljina

ANALYSIS OF STUDENTS’ DIFFICULTIES IN
EVALUATING DEFINITE INTEGRALS

Students may encounter various difficulties when calculating definite integrals,
particularly when solving tasks involving different types of functions. These diffi-
culties may be related to the way a function is defined, the selection of an appro-
priate method, as well as the application of the properties of definite integrals. This
paper analyses students’ difficulties in calculating definite integrals, with particular
emphasis on tasks involving differently defined functions, including piecewise-de-
fined functions. The aim of the study was to identify the most common difficulties
and characteristic errors that arise during the solving of such tasks, as well as the
approaches students use to address them. The study was conducted on a sample of
30 students enrolled in the Primary Education study programme at the Faculty of
Education in Bijeljina. As part of the Mathematics 1 course, the students complet-
ed a test comprising tasks related to definite integrals and their applications. An
analysis of the students’ solutions and achieved results was conducted to identify
the most common difficulties and characteristic errors in their solution procedures.
The results indicate that the greatest number of difficulties occurred when solving
tasks involving non-standard representations of functions, which may suggest a
need for greater inclusion and variety of such tasks in mathematics instruction.

Keywords: definite integral, problem solving, students’ difficulties.
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UTICAJ VIRTUELNIH LABORATORIJSKIH EKSPERIMENATA
NA PRIPREMLJENOST ZA EKSPERIMENTALNI RAD U
REALNIM LABORATORIJAMA I RAZUMEVANJE HEMIJSKIH
POJMOVA KOD UCENIKA OSNOVNIH SKOLA

Eksperimentalni laboratorijski rad moze biti veoma efektivan u unaprediva-
nju konceptualnog razumevanja gradiva hemije. Medutim, neiskustvo u izvode-
nju eksperimentalnih procedura lako odvraca paznju ucenika osnovnih skola od
hemijskih pojmova na kojima se one zasnivaju, a moze i da ih izlozi odredenim
bezbednosnim rizicima. Da bi se utvrdilo da li virtuelni laboratorijski eksperimenti
mogu uspes$no da pripreme neiskusne ucenike za rad u realnim laboratorijama i
tako pomognu u unapredivanju njihovog konceptualnog razumevanja, sproveden
je pedagoski eksperiment sa paralelnim grupama. Eksperiment je obuhvatio 121
ucenika sedmog razreda iz dve osnovne Skole u Beogradu (61 ucenika u ekspe-
rimentalnoj 1 60 u kontrolnoj grupi) i organizovan je tokom obrade nastavne je-
dinice Rastvori. Inicijalno testiranje pokazalo je potpuno odsustvo predznanja o
rastvorima kod ucenika obe grupe. Nakon inicijalnog testa, svi ucenici su najpre
pohadali teorijsku nastavu vezanu za komponente rastvora, tipove rastvora prema
stepenu zasicenosti i izracunavanje procentualne koncentracije. Zatim, pre izvode-
nja eksperimenata kojima su pokrivene sve tri pomenute teme, kontrolna grupa je
posmatrala nastavnikove demonstracije ovih eksperimenata, dok su ih ucenici iz
eksperimentalne grupe sproveli u besplatno dostupnoj PhET virtuelnoj laborato-
riji na svojim mobilnim telefonima. Obe grupe su potom ove eksperimente izvele
u Skolskoj hemijskoj laboratoriji, nakon ¢ega je organizovano zavrsno testiranje.
Eksperimentalna grupa ostvarila je statisticki znacajno veci prosecni skor na zavrs-
nom testiranju u odnosu na kontrolnu grupu, pokazujuéi da eksperimenti u virtu-
elnim laboratorijama mogu uspesno da pripreme ucenike osnovnih skola za rad u
realnim laboratorijama i doprinesu razvoju njihovog konceptualnog razumevanja.

Kljucne reci: virtuelne laboratorije, realne laboratorije, konceptualno
razumevanje, hemija, rastvori, ucenici osnovnih skola.
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IMPACT OF VIRTUAL LABORATORY EXPERIMENTS ON THE
PREPARATION FOR EXPERIMENTAL WORK IN HANDS-ON
LABORATORIES AND UNDERSTANDING OF CHEMISTRY
CONCEPTS AMONG ELEMENTARY SCHOOL STUDENTS

Hands-on experimentation can be highly effective in promoting conceptual
understanding of chemistry teaching content. However, inexperience with con-
ducting experimental procedures easily diverts elementary school students’ focus
from the underlying chemical concepts and may even expose them to certain safe-
ty risks. To establish whether virtual laboratory experiments could successfully
prepare novice students for hands-on laboratory work and thus help promote their
conceptual understanding, a pedagogical experiment with parallel groups was con-
ducted. The experiment encompassed 121 seventh-grade students from two ele-
mentary schools in Belgrade (61 students in the experimental and 60 in the control
group), and was organized during the elaboration of the teaching unit Solutions.
The pre-testing showed a complete lack of prior knowledge related to solutions
among both student groups. Following the pretest, all students first received theo-
retical instruction on solution components, types of solutions according to degree
of saturation, and calculations of percentage concentration. Next, before conduct-
ing hands-on experiments that covered each of the three above-mentioned topics,
the control group observed teachers’ demonstrations of these experiments, while
students in the experimental group performed them in a freely available PhET
virtual laboratory on their mobile phones. Subsequently, both groups conducted
the experiments in the school’s chemical laboratory, after which post-testing was
organized. The experimental group achieved a significantly higher mean posttest
score compared to the control group, showing that virtual laboratory experiments
can successfully prepare elementary school students for hands-on laboratory work
and contribute to the development of their conceptual understanding.

Keywords: virtual laboratory, hands-on laboratory, conceptual understanding,
chemistry, solutions, elementary school students.
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GEONASLEDE I GEOUTURIZAM NASA PERSPEKTIVA

Geonaslede predstavlja znac¢ajan deo prirodnog i kulturnog identiteta Srbije i
Republike Srpske, obuhvatajuc¢i geoloske, geomorfoloske, hidroloske, pedoloske i
druge pojave od izuzetnoig nau¢nog, obrazovnog, estetskog i turistickog znacaja.
Njegova valorizacija pruza osnovu za razvoj geoturizma, oblika odrzivog turizma
usmerenog na upoznavanje i interpretaciju geoloske i geomorfoloske bastine. Srbi-
ja i Republika Srpska raspolaze raznovrsnim geonasledem, ukljucujuéi atraktivne
geomorfoloske lokalitete, kao Sto su: kanjoni, klisure ili pe¢ine, paleovulkanske
tvorevine, fosilna nalaziSta, kao i druge za Siru javnost zanimljive geoloske feno-
mene, Sto stvara znaCajan potencijal za razvoj specificnih turistickih proizvoda.
Cilj rada je da ukaZe na znacaj geonasleda Srbije i Repiublike Srpske za razvoj
geoturizma, kao i na mogucnosti njegove odrzive valorizacije i adekvatne zasti-
te. Posebna paznja posvecena je ulozi geoparkova, geostaza, edukativnih sadrza-
ja 1 interpretacije gwonasleda u unapredenju turistiCke ponude i podizanju svesti
o znacaju oCuvanja geonasleda. Osvrnuéemo se i na znacajan teorijski doprinos
“novosadske” Skole razvoju proucavanja geonasleda i geoturizma na globalnom
nivou.

Kljucne reci: Geonaslede, Geoturizam, Srbija i Republika Srpska.
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GEOHERITAGE AND GEOTORISM: OUR PRESPECTIVE

Geoheritage represents a significant part of the natural and cultural identity of
Serbia and the Republic of Srpska, encompassing geological, geomorphological,
hydrological, pedological, and other features of exceptional scientific, educational,
aesthetic, and tourism value. Its valorization provides a basis for the development
of geotourism, a form of sustainable tourism focused on the exploration and inter-
pretation of geological and geomorphological heritage. Serbia and the Republic of
Srpska possess diverse geoheritage, including attractive geomorphological sites
such as canyons, gorges, and caves, as well as paleovolcanic formations, fossil
sites, and other geological phenomena of interest to the wider public. This creates
significant potential for the development of specialized tourism products. The aim
of this paper is to highlight the importance of the geoheritage of Serbia and the
Republic of Srpska for the development of geotourism, as well as the possibilities
for its sustainable valorization and appropriate protection. Particular attention is
devoted to the role of geoparks, geotrails, educational content, and the interpre-
tation of geoheritage in enhancing the tourism offer and raising awareness of the
importance of preserving geoheritage. We will also examine the significant theo-
retical contribution of the “Novi Sad” school to the development of geoheritage
and geotourism research at the global level.

Keywords: Geoheritage, Geotourism, Serbia and Republic of Serpska.
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OBRAZOVANJE I DEPOPULACIJA U
REPUBLICI SRPSKOJ

Trendove depopulacije u obrazovnom i visokoobrazovnom sistemu Republike
Srpske, odnosno posljedice na radna mjesta u obrazovanju, neophodno je analizi-
rati dublje i slozenije.. Cilj rada je dati pregled trendova u cjelokupnom obrazov-
nom sistemu Republike Srpske. Poseban fokus stavljen je na depopulaciju uceni-
ka 1 posljedice na radna mjesta u sistemu obrazovanja. Iseljavanje se, zajedno uz
prirodnu depopulaciju, posebno negativno, odrazilo na drustvo u cjelini, te otvara
pitanje posljedica vezanih uz radna mjesta u cjelini. Demografska revitalizacija
nedvojbeno postaje glavni prioritet drustva Republike Srpske! Naime, broj uceni-
ka, kako u osnovnom i srednjem obrazovanju, tako i studenata, stalno opada. Os-
novna hipoteza je da ¢e ucenicka i studentska depopulacija dovesti do pada broja
zaposlenih u sistemu obrazovanja. Medutim, gubitak radnih mjesta u obrazovanju
ne mora biti nuznost uz primjenu ovdje prikazanog optimisti¢cnog modela nastave,
koji bi bio kombinovan sa tzv. drugim vidovima nastave.

Republiku Srpsku u 21. vijeku istovremeno karakteriSu dvostruki demografski
problemi karakteristi¢ni kako za bogate ekonomije, tako i za ekonomije u razvoju.
Naime, gradani Republike Srpske zive skoro dugo kao i u razvijenim drzavama
zapadne Evrope, pa stanovni$tvo sve vise stari, ali je radanje na vrlo niskom ni-
vou, dok s druge strane stanovni$tvo intenzivno iseljava, §to je obiljezje drzava u
razvoju. Prirodni pad stanovnistva u periodu 2014-2025 je 70.101, pa su ¢ak i bez
iseljavanja demografski gubici alarmantni za drustvo koje je 2025.godine imalo
oko 980.000 stanovnika. BiH, a i Republika Srpska, spada u grupu zemalja sa
najkriti¢nijom demografskom slikom, te biljezi proporcionalno najveci pad broja
stanovnika (BiH blizu 35% od 1991.).

Kljucne rijeci: obrazovanje, obrazovni sistemi, depopulacija, ljudski kapital.
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EDUCATION AND DEPOPULATION IN THE
REPUBLIC OF SRPSKA

The trends of depopulation in the education and higher education system of
the Republic of Srpska, i.e. the consequences for jobs in education, need to be
analyzed more deeply and more complexly. The aim of the paper is to provide an
overview of the trends in the entire education system of the Republic of Srpska. A
special focus is placed on the depopulation of students and the consequences for
jobs in the education system. Emigration, together with natural depopulation, had a
particularly negative impact on society as a whole, and raises the question of con-
sequences related to jobs as a whole. Demographic revitalization undoubtedly be-
comes the main priority of the society of Republika Srpska! Namely, the number of
students, both in primary and secondary education, as well as students, is constant-
ly decreasing. The basic hypothesis is that student and student depopulation will
lead to a decrease in the number of employees in the education system. However,
the loss of jobs in education does not have to be a necessity with the application of
the optimistic teaching model presented here, which would be combined with the
so-called other types of teaching.

Republika Srpska in the 21st century is simultaneously characterized by dou-
ble demographic problems characteristic of both rich and developing economies.
Namely, the citizens of Republika Srpska live almost as long as in the developed
countries of Western Europe, so the population is getting older, but the birth rate
is at a very low level, while on the other hand, the population is intensively emi-
grating, which is a characteristic of developing countries. The natural decline of
the population in the period 2014-2025 is 70,101, so even without emigration, de-
mographic losses are alarming for a society that had about 980,000 inhabitants in
2025. BiH, as well as the Republika Srpska, belongs to the group of countries with
the most critical demographic picture, and has recorded the proportionally largest
decline in the number of inhabitants (BiH close to 35% since 1991).

Keywords: depopulation, education system, human resourc.

* stevo.pasalic@gmail.com

63



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®
Bujespuna, 2-3. okrobpa 2026. ronune

Aleksandar Valjarevi¢’, Kh Md Nahiduzzaman,

Celestina Fazia, Aleksandar Pordevi¢
Univerzitet u Beogradu, Geografski fakultet, Beograd, Srbija
Citinnov za integrisano teritorijalno planiranje i pametne gradove, Politehnicki univer-
zitet ,,Muhamed VI” (UMG6P), Rabat, Maroko
Fakultet inzenjerstva i arhitekture, Univerzitet u Eni ,,Kore”, Ena, Italija

PRIMENA INDEKSA EKOLOSKE RAVNOTEZE
ZASNOVANOG NA GIS-U U REPUBLICI SRBIJI

Sve veca medusobna povezanost klimatskog stresa, promena u koriS¢enju
zemljiSta, urbanizacije i degradacije recnih sistema zahteva integrisane prostor-
ne pristupe za procenu ekoloske odrzivosti. U ovoj studiji primenjuje se indeks
ekoloske ravnoteze (Ecological Equilibrium Index — EEI) zasnovan na GIS-u na
teritoriji Republike Srbije, sa ciljem identifikovanja podrucja u kojima su ekoloska
podrska i antropogeni pritisak prostorno uravnotezeni ili u medusobnom neskladu.
Procena objedinjuje karakteristike koriS¢enja zemljista/pokrivaca zemljiSta, nor-
malizovanu gustinu re¢ne mreze i kartirane koeficijente pritiska u okviru uskla-
dene analiticke mreZe rezolucije 100 x 100 m. Ekoloska podrska prvenstveno je
predstavljena Sumskim, vodnim i poluprirodnim klasama pokrivaca zemljista, dok
izgradena podru¢ja i intenzivno kori§¢ene poljoprivredne povrsine doprinose vi-
$im vrednostima pritiska. Dobijene vrednosti EEI krec¢u se od -1, koji oznacava
izrazenu dominaciju pritiska, do +1, koji ukazuje na izrazeniju ekolosku podrsku.
Na nacionalnom nivou, srednja vrednost EEI iznosi 0,149, Sto ukazuje na blago
pozitivno, ali prelazno stanje ekoloske ravnoteze. Medutim, uocljivi su izrazeni
prostorni kontrasti. Podrucja sa visokom ekoloskom podrskom obuhvataju pribliz-
no 47,8% klasifikovane teritorije, dok niske i veoma niske klase obuhvataju oko
31,4%. Najizrazenije zone pritiska koncentrisane su duz koridora Dunav—Sava,
urbano-industrijske ose Beograd—Novi Sad—Pancevo, doline Morave i niskog ko-
ridora. Stru¢na procena potvrduje korisnost prikazanih prostornih obrazaca, uz na-
glasavanje klimatskog stresa, kvaliteta vode, biodiverziteta i lokalnih kapaciteta za
upravljanje kao vaznih kontekstualnih prosirenja. Predlozeni okvir EEI predstavlja
transparentan, reproduktivan i prenosiv alat za preliminarnu procenu, koji moze
da se koristi u planiranju zastite zivotne sredine, upravljanju reénim slivovima
1 odredivanju prioriteta za podrucja koja zahtevaju detaljnu ekolosku procenu u
Srbiji. Njegova transparentna struktura omoguéava i buduce testiranje osetljivosti,
terensku validaciju i prilagodavanje razli¢itim hidroloskim regionima i nivoima
planiranja.

Kljucne reci: indeks ekoloske ravnoteze; GIS; Srbija; odrzivost recnih sistema;
planiranje zastite zivotne sredine.
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APPLICATION OF A GIS-BASED ECOLOGICAL
EQUILIBRIUM INDEX IN THE REPUBLIC OF SERBIA

The increasing interaction between climate stress, land-use change, urban-
ization, and river-system degradation requires integrated spatial approaches for
evaluating environmental sustainability. This study applies a GIS-based Ecolog-
ical Equilibrium Index (EEI) to the Republic of Serbia in order to identify areas
where ecological support and anthropogenic pressure are spatially balanced or in
conflict. The assessment integrates land-use/land-cover characteristics, normal-
ized river-network density, and mapped pressure coefficients within a harmonized
100 x 100 m analytical grid. Ecological support is represented primarily by forest,
water-related, and semi-natural land-cover classes, while built-up and intensive-
ly used agricultural areas contribute to higher pressure values. The resulting EEI
ranges from -1, indicating strong pressure dominance, to +1, indicating stronger
ecological support. At the national scale, the mean EEI value is 0.149, suggesting
a slightly positive but transitional ecological condition. However, pronounced spa-
tial contrasts are evident. High-support areas cover approximately 47.8% of the
classified territory, whereas low and very low classes account for about 31.4%. The
most pronounced pressure zones are concentrated along the Danube-Sava corridor,
the Belgrade-Novi Sad-Pancevo urban-industrial axis, the Morava Valley, and the
Nis corridor. Expert assessment confirms the usefulness of the mapped patterns
while emphasizing climate stress, water quality, biodiversity, and local manage-
ment capacity as important contextual extensions. The proposed EEI framework
provides a transparent, reproducible, and transferable screening tool for environ-
mental planning, river-basin management, and prioritization of areas requiring de-
tailed ecological assessment in Serbia. Its transparent structure also allows future
sensitivity testing, field validation, and adaptation to different hydrological regions
and planning scales.

Keywords: Ecological Equilibrium Index; GIS; Serbia; river-system
sustainability; environmental planning.
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ULOGA MLADIH U ZASTITI ZIVOTNE SREDINE
I ODRZIVOM RAZVOJU U DEMOKRATSKOJ
REPUBLICI KONGO

Mladi ljudi predstavljaju znacajan deo stanovniStva Demokratske Republike
Kongo i imaju vaznu ulogu u reSavanju ekoloskih izazova i promociji odrzivog
razvoja. Ovaj rad ispituje doprinos mladih zastiti Zivotne sredine, podizanju svesti
o klimatskim promenama, upravljanju otpadom, oCuvanju biodiverziteta i inici-
jativama za odrzivi razvoj u Demokratskoj Republici Kongo. Takode identifiku-
je glavne izazove koji ograniavaju uc¢esce mladih, ukljucujuci ograni¢en pristup
ekoloskom obrazovanju, finansijskim resursima, tehni¢koj obuci i procesima do-
nosenja odluka. Studija istice moguénosti za ja¢anje angazovanja mladih kroz
ekolosko obrazovanje, inicijative zasnovane na zajednici, digitalnu komunikaciju,
preduzetni$tvo i saradnju izmedu javnih institucija, organizacija civilnog drustva i
lokalnih zajednica. Posebna paznja je posvecena ulozi mladih stru¢njaka za zastitu
zivotne sredine i omladinskih organizacija u razvoju inovativnih reSenja za ekolos-
ke probleme. U radu se tvrdi da osnazivanje mladih ljudi znanjem, vestinama i mo-
guénostima za uces¢e moze znacajno doprineti postizanju ciljeva odrzivog razvoja
i poboljsanju upravljanja zivotnom sredinom. Na kraju, predlazu se preporuke za
jacanje uces¢a mladih u politikama zastite zivotne sredine i strategijama odrzivog
razvoja u Demokratskoj Republici Kongo.

Kljucne reci: mladi, zastita zivotne sredine, odrzivi razvoj, klimatske promene
,Demokratska Republika Kongo, ekolosko obrazovanje.
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THE ROLE OF YOUTH IN ENVIRONMENTAL
PROTECTION AND SUSTAINABLE DEVELOPMENT IN
THE DEMOCRATIC REPUBLIC OF CONGO

Young people represent a significant part of the population of the Democratic
Republic of Congo and have an important role to play in addressing environmental
challenges and promoting sustainable development. This paper examines the con-
tribution of youth to environmental protection, climate change awareness, waste
management, biodiversity conservation and sustainable development initiatives in
the Democratic Republic of Congo. It also identifies the main challenges limiting
youth participation, including limited access to environmental education, finan-
cial resources, technical training and decision-making processes. The study high-
lights opportunities for strengthening youth engagement through environmental
education, community-based initiatives, digital communication, entrepreneurship
and collaboration between public institutions, civil society organizations and lo-
cal communities. Particular attention is given to the role of young environmen-
tal professionals and youth organizations in developing innovative solutions to
environmental problems. The paper argues that empowering young people with
knowledge, skills and opportunities for participation can significantly contribute
to achieving sustainable development goals and improving environmental govern-
ance. Finally, recommendations are proposed to strengthen youth involvement in
environmental policies and sustainable development strategies in the Democratic
Republic of Congo.

Keywords: youth, environmental protection, sustainable development; climate
change, Democratic Republic of Congo, environmental education
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KAPAKTEPU3ALIMJA PEHOJIHUX METABOJIUTA U
EH3UMCKE AKTUBHOCTH TOKOM PACTA BUJbKE
SILYBUM MARIANUM (L.) GAERT

Muteunu unuak (Silybum marianum) je nexkoBuTa OMJbKa MO3HATA IO BUCOKOM
canpikajy (GeHOTHUX jennbema, TOCEOHO (PIaBOHOMUTHAHA, (MTABOHOUIA U jETHO-
CTaBHUX (PEHOJIIHUX KUCEIMHA, KOj€ JONPHUHOCE HEerOBUM 3HaYajHUM aHTHOKCHA-
TUBHHMM M XENaTONPOTEKTUBHUM aKTUBHOCTHMA.

Husb: OBa cTyauja je umana 3a IuJb Aa OKapakTepHile OMOXEMHjCKH CacTaB U
MIPOIICHHN aKTUBHOCTH KJBYUHUX CH3UMA - (peHITaTaHnH aMoHUjyM jtrase (DAJD) u
nonudenon okcuaase (I1110) - ykpyueHux y heHonny OMOCHHTE3Y Y Pa3TUUIUTHM
JIeJIOBUMa OMJbKE W KOMEPITHjaTHIM SKCTPAKTHMa Y Pa3IMIuTHM (azama pacrta.

Mertoze: Y3opuu Ousbaka, ykJbyuyjyhu mucrose, ctabibuke, IIBETOBE, CEME U
KOMEpILHjaliHe eKCTPAKTe, CAKYIUbaHU Cy MECEUHO TOKOM II€pUoAa Of LIECT Me-
CellM U aHAJTU3UpaHH KOpUINhemeM CTaHAapIHUX MPOTOKoJa 3a OMOXEeMHjCKe U
SH3MMCKE aHaJIN3e.

Pesynraru: Pesynrtau cy nokasanu cy aa cy aktuBHocTd @AJI u I1T10 nocturie
BpXyHal y TpeheM u 4eTBPTOM Mecelly pacTa, PeCIEeKTUBHO, a 3aTUM Cy OIllaja-
ne. HagzeMHu nenoBu OusbKe, KOjU Caipike CTaOJBHKY M JUCTOBE, MOKA3AIH CY
Belly €H3UMCKY aKTMBHOCT OJ LIBETOBA, CEMEHA MM KOMEPLMjaIHUX eKCTpaKara.
VYxynuu ¢penonu u ¢pnaBoHou M cy ce moBehasanu ca crapomrhy OMibKe, 0K Cy Ka-
poreHonau, Xopouu 1 B-KapoTeH MOKa3alu Cy pa3IMIuTe BpeMEHCKe obpac-
ue. [IpuMeTHO je na je KoMepLHrjaIHU eKCTPAKT M0KA3a0 3aHEMapJbUBY CH3UMCKY
aKTMBHOCT U I'€HEPAJHO HI)KE HUBOE OMOAKTHUBHUX jeJUbEHa, HAaUMe, YKYITHUX
¢denona, GraBoHOMAA, aHTOLMjaHWHA, KapOTeHOUAA U Xjopoduia. Orpannyema
CTyAMj€ YKJbYUY]y OTPaHHYEHY Y4eCTalIOCT y30PKOBamba, OJCYCTBO MPOLIEHE I10-
JaTaka O JKMBOTHO] CPEOMHM M HEAOCTATaK IMojeJuHauyHuX (eHoirHuX mnpoduia
WK TECTOBA OMOAKTUBHOCTH.

3akspyuak 1 Oyayha nmepcnextusa: bynyha uctpaxuBama Tpeda 1a KOpucTe Ha-
TIpeaHy UAeHTU(UKANH]Y MeTaboNnTa, TIPOICHE JOJaTHE CH3UME M EKCIPECH]y
reHa, HHTerpuiy npaheme ;KMBOTHE CpelnHe ¥ AUPEKTHO MPOLIeHEe OMOJIOIIKE aK-
trBHOCTH. OBH Haja3u MPYXkajy YBUI Y THHAMAYKA OMOXEMH|CKU TTPO(IIT drmaKa
1 UCTHYY OOJIaCTH 3a Jlajba UCTPAKUBAMKa Kako OU ce ONTHMH30Balia HeroBa Me-
TUITAHCKA yTIoTpeoa.

Kwyune peuu: Silybum marianum, ¢eHunananua aMoHujyM-nnasa, noiude-
HOJI OKCHJIa3a, CEKyHIapHU METAa0OIUTH, pa3BojHE (a3e, XemaronpoTeKTHBHA je-
JHCHbA.
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CHARACTERIZATION OF PHENOLIC METABOLITES AND
ENZYME ACTIVITIES DURING GROWTH OF SILYBUM
MARIANUM (L.) GAERT.

Milk thistle (Silybum marianum) is a medicinal plant recognized for its high
content of phenolic compounds, notably flavonolignans, flavonoids, and simple
phenolic acids, which contribute to its significant antioxidant and hepatoprotective
activities.

Aim: This study aimed to characterize the biochemical composition and to
assess the activities of key enzymes-phenylalanine ammonia lyase (PAL) and
polyphenol oxidase (PPO)—involved in phenolic biosynthesis in various plant
parts and commercial extracts across different growth stages.

Methods: Plant samples, including leaves, stems, flowers, seeds, and commer-
cial extracts, were collected monthly over a six-month period, and assayed using
standard protocols for biochemical and enzymatic analyses.

Results: indicated that PAL and PPO activities peaked at the third and fourth
months of growth, respectively, then declined. The aerial parts of the plant, con-
taining stem and leaves, exhibited higher enzymatic activity than flowers, seeds, or
commercial extracts. Total phenols and flavonoids increased with plant age, while
carotenoids, chlorophylls, and B-carotene showed distinct temporal patterns. No-
tably, commercial extract demonstrated negligible enzyme activity and generally
lower levels of bioactive compounds, namely, total phenols, flavonoids, anthocya-
nins, carotenoids, and chlorophyll. Study limitations include limited sampling fre-
quency, absence of environmental data assessment, and lack of individual phenolic
profiling or bioactivity assays.

Conclusion and Future Perspective: Future research should employ advanced
metabolite identification, assess additional enzymes and gene expression, integrate
environmental monitoring, and directly evaluate biological activities. These find-
ings provide insight into the dynamic biochemical profile of milk thistle and high-
light areas for further investigation to optimize its medicinal use.

Keywords: Silybum marianum, Phenylalanine ammonia-lyase, Polyphenol
oxidase, Secondary metabolites, Developmental stages, Hepatoprotective
compounds.
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DIGITALNA ERA OBRAZOVANJA U TURIZMU

Digitalna transformacija visokog obrazovanja dozivjela je svoju evolucionu
prekretnicu  prelaskom sa tradicionalnih 1 informaciono-komunikacionih
tehnologija na sisteme vodene vjeStackom inteligencijom (eng. artificial
intelligence — Al). U digitalnoj eri obrazovanja u turizmu, pojam digitalne
pismenosti viSe nije dovoljan; javlja se imperativ razvoja Al pismenosti
(vjestacko-inteligentne pismenosti) kod svih aktera pedagoskog procesa. Ovaj
rad teorijski mapira i konceptualizuje viSedimenzionalni okvir Al pismenosti u
turistickom obrazovnom kontekstu, koji obuhvata Cetiri klju¢na domena: (i)
Prepoznavanje i razumijevanje Al sistema, (ii) Efikasno operativno upravljanje
alatima, (iii) Kriticku evaluaciju algoritamskih ishoda, i (iv) Eticki odgovornu
primjenu u praksi. Primjena vjeStacke inteligencije u nastavi turizma zahtijeva
prelazak sa tradicionalnih predavanja na interaktivno, problemski orijentisano i
personalizovano u¢enje. Vjestacka inteligencija ovdje ne sluzi samo kao tehnicki
alat, ve¢ kao metodoloski partner koji transformisSe ulogu profesora i studenta.
Metodologija obuhvata komparativhu analizu tradicionalnih i Al-podrzanih
nastavnih modula na odabranim visokoSkolskim ustanovama u BiH koji
imaju studijske programe turizma, kao i primjere najboljih praksi u Evropi
i svijetu. Predmet istrazivanja je institucionalna spremnost visokoskolskih
ustanova za sistemski prelazak ka Al pismenosti, kao i identifikacija jaza
u digitalnim vjestinama izmedu studenata i nastavnog osoblja. Rezultati
ukazuju na to da integracija Al u nastavni proces znacajno unapreduje
kriticko miSljenje studenata, njihovu digitalnu pismenost, i spremnost za
donosenje odluka zasnovanih na podacima (eng. data-driven decisions).
Zakljucno, rad predlaze smjernice za kreiranje novih kurikuluma u turizmu
koji balansiraju tehnicke kompetencije vjestacke inteligencije i humane meke
vjestine (eng. soft skills), kao klju¢ne nosioce digitalne avangarde u savremenom
obrazovnom prostoru.

Kljucne rijeci: obrazovanje u turizmu, digitalna pismenost, kreativne
kompetencije, kurikulum.
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DIGITAL ERA OF EDUCATION IN TOURISM

The digital transformation of higher education experienced its evolutionary
turning point with the transition from traditional and Information and
Communication Technologies to systems driven by artificial intelligence
(AD). In the digital era of tourism education, the notion of digital literacy is no
longer sufficient; there is an imperative to develop Al literacy among all actors
of the pedagogical process. This paper theoretically maps and conceptualizes a
multidimensional framework of Al literacy in the tourism educational context,
which includes four key domains: (i) Recognition and understanding of Al
systems, (ii) Effective operational management of tools, (iii) Critical evaluation
of algorithmic outcomes, and (iv) Ethically responsible application in practice.
The application of Al in the teaching of tourism requires a transition from
traditional lectures to interactive, problem-oriented and personalized learning.
Artificial intelligence does not serve here only as a technical tool, but as a
methodological partner that transforms the role of professors and students.
The methodology includes a comparative analysis of traditional and Al-supported
teachingmodules atselected higher education institutions in Bosniaand Herzegovina
that have study programmes in tourism, as well as examples of best practices in
Europe and the world. The research subject is institutional readiness of higher
education institutions for a systemic transition to Al literacy, as well as identification
of the gap in digital skills between students and teaching staff.The results indicate
that the integration of Al into the teaching process significantly improves students’
critical thinking, their digital literacy, and readiness to make data-driven decisions.
In conclusion, the paper proposes guidelines for the creation of new curricula in
tourism that balance the technical competencies of artificial intelligence and human
soft skills, as the key bearers of the digital vanguard in the modern educational
space.

Keywords: education in tourism, digital literacy, creative competences,
curriculum.
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UTICAJ PROMOTIVNIH AKTIVNOSTI NA OBIM
TURISTICKOG PROMETA U BIJELJINI

Ovaj rad prezentuje vaznost uloge turisticke promocije Bijeljine sa ciljem
definisanja klju¢nih pravaca njegovog buducéeg razvoja u kontekstu regionalnog
turistickog trzista. IzvrSena je detaljna analiza zvanicnih statistickih pokazatelja
turistiCkog prometa (broj dolazaka i no¢enja domacih i stranih turista) u prote-
klom visegodisnjem periodu, zaklju¢no sa 2025. godinom.Poseban akcenat u
radu usmjeren je na evaluaciju opravdanosti i efikasnosti finansijskih ulaganja
u promociju turistickih potencijala Semberije, kao i na analizu nastupa Turistic-
ke organizacije na regionalnim i medunarodnim sajmovima turizma. Primje-
njene su statisticko-matematicka metoda, metoda komparativne analize i metod
deskripcije. Rezultati istrazivanja u radu ukazuju na korelaciju izmedu intenzi-
teta sajamskih aktivnosti, ulaganja u digitalni marketing i rasta broja turistickih
posjeta ukazujuéi istovremeno prostor za optimizaciju promotivnih strategija.
Zakljucno, rad nudi nau¢no utemeljene perspektive i prakti¢ne preporuke za dalji
razvoj turizma grada Bijeljine i okoline naglaSavaju¢i potrebu za diversifikacijom
turistickog proizvoda kroz sinergiju razlicitih oblika turizma, te jac¢anje javno-
privatnog partnerstva.

Kljucne rijeci: Bijeljina, turisticki promet, sajamski nastupi, odrzivi razvoj.
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THE IMPACT OF PROMOTIONAL ACTIVITIES ON THE
VOLUME OF TOURIST TRAFFIC IN BIJELJINA

This paper presents the tourism potential of Bijeljina with the aim of defining
key directions for its future development within the context of the regional tourism
market. A detailed analysis was conducted regarding official statistical indicators
of tourism traffic (number of arrivals and overnight stays by domestic and foreign
tourists) over a multi-year period, concluding with the year 2025. Particular em-
phasis is placed on evaluating the justification and efficiency of financial invest-
ments in promoting the tourism potential of the Semberija region, as well as on
analyzing the Tourism Organization’s participation in regional and international
tourism trade fairs. Statistical-mathematical methods, comparative analysis, and
descriptive methods were employed. The research results indicate a correlation
between the intensity of trade fair activities, investment in digital marketing, and
the growth in the number of tourist visits, while simultaneously highlighting op-
portunities to optimize promotional strategies. In conclusion, the paper offers sci-
entifically grounded perspectives and practical recommendations for the further
development of tourism in the city of Bijeljina and its surroundings, emphasizing
the need to diversify the tourism product through the synergy of various forms of
tourism and the strengthening of public-private partnerships.

Keywords: Bijeljina, tourist traffic, fair performances, sustainable development.
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PRELIMINARNI UVID U PROTEINSKI PROFIL I
SASTAV MASNIH KISELINA GLJIVE LYCOPERDON
PERLATUM PERS. (1796)

Lycoperdon perlatum Pers. (1796) je jestiva gljiva ¢ija se mlada plodonosna
tijela koriste u ishrani, dok etnomikoloski izvori biljeze tradicionalnu primjenu
zrelih plodonosnih tijela i spora u zbrinjavanju rana i zaustavljanju krvarenja. Cilj
istrazivanja bio je da se pruzi preliminarni uvid u sadrzaj ukupnih proteina, mole-
kulsko-masenu distribuciju proteinskih frakcija i sastav masnih kiselina ove vrste.
Sadrzaj ukupnih proteina odreden je Kjeldahlovom metodom uz konverzioni fak-
tor N x 4,38, dok je molekulsko-masena distribucija proteinskih frakcija analizi-
rana mikrofluidnom Lab-on-a-Chip kapilarnom elektroforezom. Sastav masnih ki-
selina odreden je GC-FID analizom metil-estara masnih kiselina. Sadrzaj ukupnih
proteina iznosio je 14,54 g/100 g suve mase. Elektroforetski profil obuhvatio je
proteinske frakcije molekulskih masa od 9,0 do 53,9 kDa, medu kojima su domini-
rale frakcije od 14,1 kDa (42,17%), 15,5 kDa (16,05%) i 17,0 kDa (10,66%), koje
su zbirno ¢inile 68,88% relativne zastupljenosti detektovanih proteinskih frakcija.
U sastavu masnih kiselina izrazito je dominirala linolna kiselina (C18:2 n-6 cis;
63,41%), dok je palmitinska kiselina (C16:0; 16,56%) bila najzastupljenija zasi-
¢ena masna kiselina. Dobijeni rezultati pruzaju poc€etnu karakterizaciju proteinske
i masnokiselinske komponente L. perlatum i predstavljaju osnovu za detaljnija
istrazivanja hemijskog sastava ove vrste.

Kljucne rijeci: Lycoperdon perlatum, proteini, proteinski profil, masne kiseline,
linolna kiselina.
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PRELIMINARY INSIGHT INTO THE PROTEIN PROFILE
AND FATTY ACID COMPOSITION OF LYCOPERDON
PERLATUM PERS. (1796)

Lycoperdon perlatum Pers. (1796) is an edible mushroom whose young fruiting
bodies are used as food, while ethnomycological sources document the traditional
use of mature fruiting bodies and spores in wound care and hemostasis. The aim
of this study was to provide a preliminary insight into the total protein content,
molecular-mass distribution of protein fractions, and fatty acid composition of
this species. Total protein content was determined by the Kjeldahl method using a
nitrogen-to-protein conversion factor of 4.38, whereas the molecular-mass distri-
bution of protein fractions was analyzed by microfluidic Lab-on-a-Chip capillary
electrophoresis. Fatty acid composition was determined by GC-FID analysis of
fatty acid methyl esters. The total protein content was 14.54 g/100 g dry weight.
The electrophoretic profile comprised protein fractions with molecular masses
ranging from 9.0 to 53.9 kDa. The predominant fractions were 14.1 kDa (42.17%),
15.5 kDa (16.05%), and 17.0 kDa (10.66%), which together accounted for 68.88%
of the relative abundance of the detected protein fractions. Linoleic acid (C18:2
n-6 cis; 63.41%) was the predominant fatty acid, whereas palmitic acid (C16:0;
16.56%) was the most abundant saturated fatty acid. These findings provide an
initial characterization of the protein and fatty acid components of L. perlatum and
establish a basis for more comprehensive studies of the chemical composition of
this species.

Keywords: Lycoperdon perlatum, proteins, protein profile, fatty acids, linoleic
acid.
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ODRZIVI RAZVOJ U NASTAVNIM PLANOVIMA I
PROGRAMIMA OSNOVNIH I SREDNJIH SKOLA U SRBIJI

Rad analizira zastupljenost pojma odrzivog razvoja u nastavnim planovima i
programima osnovnih i srednjih Skola u Republici Srbiji. Odrzivi razvoj podrazu-
meva razvoj koji zadovoljava potrebe sadasnjih generacija, a da pritom ne ugroza-
va mogucénost buduc¢ih generacija da zadovolje sopstvene potrebe. U njegovoj os-
novi su tri stuba, odnosno dimenzije: (1) ekoloska, (2) drustvena i (3) ekonomska.
Strategija razvoja obrazovanja i vaspitanja u Republici Srbiji do 2030. godine, kao
krovni strateski dokument, na viSe mesta istiCe odrzivi razvoj kao temu koja do
sada nije bila dovoljno zastupljena u nastavnim planovima i programima, a ¢ije bi
uvodenje trebalo da doprinese razvoju pozeljnih vrednosti u drustvu Srbije. Tema
odrzivog razvoja prisutna je u planovima i programima osnovnih $kola, gimnazija
i srednjih stru¢nih skola, iako na razli¢ite nacine. U osnovnoskolskom obrazovanju
ona se obraduje u okviru postoje¢ih predmeta — Sveta oko nas, Prirode i drustva,
Geografije, Biologije, Fizike, Hemije, Tehnike i tehnologije i Gradanskog vaspi-
tanja. U gimnazijama se, pored sadrzaja povezanih sa odrzivim razvojem unutar
redovnih predmeta (Geografije, Biologije, Hemije i Fizike), od skolske 2018/2019.
godine izucava i poseban izborni program ,,Obrazovanje za odrzivi razvoj*, koji je
zastupljen kroz sva Cetiri razreda. Najzad, u srednjim stru¢nim skolama predviden
je predmet Ekologija i zastita zivotne sredine, a u zavisnosti od obrazovnog pro-
fila 1 posebni predmeti posveceni ovoj tematici: Odrzivi razvoj u gradevinarstvu
(geodezija i gradevinarstvo), Odrzivi razvoj Republike Srbije (ekonomija, pravo i
administracija), Odrzivi razvoj (hemija, nemetali i graficarstvo), Energetska efika-
snost i odrzivi razvoj (geologija, rudarstvo i metalurgija) i Odrzivi dizajn (Sumar-
stvo i obrada drveta).

Kljucne reci: odrzivi razvoj, nastavni planovi i programi, osnovne S$kole,
srednje Skole, Srbija.
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SUSTAINABLE DEVELOPMENT IN THE CURRICULA OF
PRIMARY AND SECONDARY SCHOOLS IN SERBIA

This paper examines how the concept of sustainable development is represent-
ed in the curricula of primary and secondary schools in the Republic of Serbia.
Sustainable development refers to development that meets the needs of present
generations without compromising the ability of future generations to meet their
own needs. It rests on three pillars, or dimensions: (1) environmental, (2) social,
and (3) economic. The Strategy for the Development of Education and Upbring-
ing in the Republic of Serbia until 2030, as the overarching strategic document,
repeatedly highlights sustainable development as a topic that has not been suffi-
ciently represented in curricula to date and whose introduction should help foster
desirable values within Serbian society. The topic of sustainable development is
present in the curricula of primary schools, gymnasiums, and vocational second-
ary schools, albeit in different ways. In primary education, it is addressed within
existing subjects: The World around Us, Nature and Society, Geography, Biology,
Physics, Chemistry, Technology and Technics, and Civic Education. In gymnasi-
ums, in addition to content related to sustainable development within regular sub-
jects (Geography, Biology, Chemistry, and Physics), a dedicated elective program,
“Education for Sustainable Development,” has been taught since the 2018/2019
school year and is offered across all four grades. Finally, vocational secondary
schools offer the subject Ecology and Environmental Protection and, depending
on the educational profile, dedicated subjects on this topic: Sustainable Develop-
ment in Construction (geodesy and construction), Sustainable Development of the
Republic of Serbia (economics, law, and administration), Sustainable Develop-
ment (chemistry, non-metals, and graphic arts), Energy Efficiency and Sustainable
Development (geology, mining, and metallurgy), and Sustainable Design (forestry
and wood processing).

Keywords: sustainable development, curricula, primary schools, secondary
schools, Serbia.
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JIAIIBYK Y HACTABU INIPUPOJIE U IPYIITBA: O/
HACTABHOI' CPEACTBA 10 CJIO)KEHE METOJNYKE
OPI'AHM3AIINJE YUEIBA

CaBpeMeHa HacTaBa NpUPOJE M JPYIITBA 3aXTHjeBa OpPraHU3AIM]y Y4CHa
Koja y4eHHKy omoryhaBa akTwBHO ydemrhe y CTHIamy, MOBE3WBamY, OpraHU-
30Balby W TPEICTaBJbarby 3Hama. Y TOM KOHTEKCTY JallOyK ce y JUTepary-
pu Hajuemhe onpelyje kao HAcCTaBHO CpPEACTBO, TEMAaTCKH OPraHW30BaH Ma-
TepUjal WM YYEHWYKH HOPOAYKT. MelyTumM, HWeropa MeTOAMYKAa BPHjEAHOCT
He MPOM3JIa3d caMo U3 MaTepHjajiHe M BU3YEIHE CTPYKType, Beh NpBEHCTBEHO
M3 HaYMHA Ha KOjU je IeroBa MPHMjEeHA yKJbyueHa y I[jeJIMHY Mpoleca yuckba.
mws pama je camrematm METOOWYKE TUMEH3Hje JamOyka W Pa3MOTPUTH YC-
JIOBE TIO/ KOjUMa FhEeroBa IPHMjeHa Moke mpeBaswhu (GyHKIHjy I0jenuHad-
HOT HACTaBHOT CPEJICTBA WIIM y4YeHWYKOr npoxykra. [lomasu ce oj craHo-
BUIITA A2 JanOyK HUje HAacTaBHa METOlIA Y yXeM CMHCIYy M Jla caM Mo cebu
He 00e30jel)yje akTUBHO yueme, Beh J1a HEeroB METOIUYKH TOTCHIIMjall 3aBU-
cu o (yHKIMOHAIHE TMOBE3aHOCTH IMJbEBA M CaJpKaja yuerha, aKTHBHOCTH
yUCHUKAa W HACTaBHUKA, W3BOpa ca3Hama, OpraHu3aldje WH(opMmaldja, Ha-
YMHA FHUXOBOT IIpE/ICTaBbamha, KOMYHHKAINHje, pedeKkcrje M BpeIHOBambaA.
Ha ocHOBy aHanm3e pa3jiMyuTHX MPUCTYIA MPUMjEHHU JanOyKa U3/Bajajy ce HbH-
XOBH 33j€IHUYKH eIEMEHTH U CUCTeMaTH3yjy y mecT Mel)ycoOHo moBe3anux dasa
METOJIMYKE OpraHu3allfje yuemha: MIaHePCKO-TIPUIIPEMHY, UCTPaKUBAYKO-UHPOP-
MaTHUBHY, CTPYKTYPHO-OPTaHH3AINOHY, AM3ajHEPCKO-MOJIENIAPCKYy, MPEe3eHTAINO-
HO-KOMYHHKAITjCKy B pediiekcuBHO-eBamyannony. OBe ¢ase He MpencTaBibajy
YHUBEp3AJIHU alTOpuUTaM H3pafie Jandyka, Beh KOHIENITyaTHH OKBHp 3a carje-
JlaBarkbe M TyMauyeHkhe HhEroBe METOIUYKE OpraHu3alfje y HacTaBH MPUPOIE U
JOpywmTBa. AHanu3a Mmokasyje Ja ce JandykK, 3aBUCHO Of HaYWHa NPUMjeHe, MOXKe
MocMaTrpard Ha KOHTHHYYMY O]l HACTAaBHOT CPEACTBA M YYCHUYKOT MPOAYKTA J0
CIIOKCHHUjE METOJIMYKE OpraHu3allfje y4erma 3aCHOBaHEe Ha (YHKIIMOHAIHOM I10-
BE3MBAKY PA3TMINTHX aKTUBHOCTH U €JIEMEHaTa MpoIeca y4ema.

Kwyune pujeuu. mandyk, HacTaBa IPUPOJIE U APYIITBA, METOJMYKA OpTraHU3a-
LIMja, OpraHu3aiyja y4ema, akTHBHO yUCHe.
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LAPBOOK IN NATURE AND SOCIETY INSTRUCTION:
FROM TEACHING AID TO A COMPLEX
METHODOLOGICAL LEARNING FRAMEWORK

Modern instruction in the subject of Nature and Society requires a learning
framework that enables students to actively participate in acquiring, connecting,
organizing, and presenting knowledge. In this context, the literature most frequently
defines the lapbook as a teaching aid, a thematically organized set of materials, or a
student-created product. However, its methodological value stems not merely from
its material and visual structure, but primarily from the way its implementation
is integrated into the learning process as a whole. This paper aims to examine
the methodological dimensions of the lapbook and consider the conditions under
which its use can transcend the function of an individual teaching aid or student
product. It proceeds from the premise that the lapbook is not a teaching method
in the narrower sense and does not, in itself, guarantee active learning; rather,
its methodological potential depends on the functional interplay between learning
objectives and content, student and teacher activities, sources of information,
information organization and presentation, communication, reflection, and
assessment. Based on an analysis of various approaches to using lapbooks, their
common elements are identified and systematized into six interconnected phases of
the methodological organization of learning: planning and preparation, research and
information gathering, structural organization, design and modeling, presentation
and communication, and reflection and evaluation. These phases do not constitute
a universal algorithm for creating a lapbook but rather a conceptual framework
for understanding and interpreting its methodological organization within Nature
and Society instruction. The analysis demonstrates that, depending on the mode of
application, a lapbook can be viewed along a continuum ranging from a teaching
aid or student product to a more complex methodological organization of learning
based on the functional integration of various activities and elements of the learning
process.

Keywords: lapbook, Nature and Society instruction, methodological
organization, organization of learning, active learning.

* dragana.radivojevic@pfb.ues.rs.ba

79



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®

Bujespuna, 2-3. okrobpa 2026. ronune

Jparana PagusojeBuh’, Hena I'appuh
Yuusepsurer y Ucrounom CapajeBy, Ilenaromku dakynrer y bujessnnu

E®PUKACHOCT IPUMJEHE JIAIIBYKA Y HACTABH
INPUPOJE U APYLHITBA

[Monazehu ox MoryhHoctu nandyka 1a 00jeIMHI pa3InuuTe 0OINKE yUCHHYKOT
pajia ¥ OBEXe NCTPAKHUBAHE, OPTaHU3ALIH]Y 1 TPEACTABIbAHE Ca3HAbA, Y OBOM HC-
Tpa)XUBamby HCITUTUBAHUCY €(DEKTHHErOBETIPHM]jeHEe Y HAaCTaBHIIPHPOIC A IPYIITBA.
LlwbucTpaxnuBamaOno je UCTTUTATH PA3JIMKE y TOCTUTHY hy M3aapkaBarby 3HAHha U3-
Mel)y yueHHKa eKCTIepuMEHTaTHEe IPYIIe, Y KOjOj je HACTaBa peajn30BaHa y3 IPUM]jeHY
nan0yka, U y4eHUKa KOHTPOJIHE TPYIIe, Y KOjOj je HacTaBa peajin30BaHa Ha yoOu4ajeH
HAYMH, HETIOCPETHO HAKOH peain3aliije HaCTaBe M HAKOH jeTHOM]eCEUHOT IEPHOIA.
HcrpaxuBame je peaar30BaHO ca YUYEHHIMMA JAPYTor pa3pena n3 ABHje OCHOB-
He mkone y PermyOmumm Cprickoj, Ha y30pky on 100 ydenuka, pacnopehenmnx
y ekcniepumenTtanny (N = 49) u xontponny rpyny (N = 51). [locrurayhe yue-
HUKa MCIOHUTHBAHO je TECTOM OPraHM30BaHUM HA TPU HHMBOA 3HAaHa — MPENo3Ha-
Bambe, Pa3syMHjeBambEe U NMPUMjeHA — Ka0 U YKYIIHUM pe3yJITaToM Ha TeCTy. 3aJp-
KaBambe 3Hama MPOBJEPEHO je PETECTHPAmEM HAKOH jeJHOMjECEUHOT MEPHOJIA.
3a ncrmTHBame pasnuka u3Mely eKCHepuMEeHTalHe W KOHTPOJHE TpyIe IpH-
MUjemeHa je jenHodakropcka ananuza Bapujance (ANOVA) 3a He3aBUCHE TpyTIe.
Pesynratu nokasyjy za je eKcliepMMeHTaHa Ipylia HaKOH peasn3alije HacTaBe
OCTBapuiIa CTaTUCTHUYKU 3HA4ajHO BHILE Pe3yJTaTe Ha CBa TPU HUBOA 3HAA U Y
YKYITHOM pe3yiTaTy Ha TecTy. [IpeHoCT ekcriepiMeHTallHe TpyTe 3ajpKaHa je
U MIPWIKKOM PETECTUPaba HAKOH jeHOMjeceuHor nepuoja. JJoOujenu pesynraru
yKa3yjy Ha TIO3UTHBHE e(eKTe MpuMjeHe JTanmoyka Ha TIOCTUTHYhe U 3aIpiKaBarbe
3Hama y YCIOBUMA OBOT HCTPAKHBAHA.

Kmwyune pujeyu: nanbyk, HacTaBa IpUPOJE U IPYyLITBA, IOCTUTHYhe ydeHuKa,
3apXKaBamke 3Haba, EKCIEPUMEHTAITHO HCTPAKUBAILE.
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THE EFFECTIVENESS OF USING LAPBOOKS IN NATURE
AND SOCIETY INSTRUCTION

Given the potential of the lapbook to integrate various forms of student work
and to link research, organization, and the presentation of knowledge, this study
examined the effects of its implementation in Nature and Society instruction.
The aim of the study was to examine differences in achievement and
knowledge retention between students in the experimental group—
where instruction involved the use of lapbooks-and students in the control
group—where instruction was conducted in the conventional manner—
both immediately after the instruction and after a one-month interval.
The research was conducted with second-grade students from two primary schools
in Republika Srpska, using a sample of 100 students divided into an experimental
group (N=49)and a control group (N=51). Student achievement was assessed using
a test structured around three levels of knowledge—recognition, understanding,
and application—as well as the total test score. Knowledge retention was evaluated
through retesting after a one-month period. A one-way analysis of variance
(ANOVA) for independent groups was used to examine differences between the
experimental and control groups. The results show that, following the instructional
intervention, the experimental group achieved statistically significantly higher
scores across all three levels of knowledge as well as on the total test score. The
experimental group maintained this advantage during retesting after a one-month
period. The findings indicate the positive effects of using lapbooks on student
achievement and knowledge retention in the context of this study.

Keywords: lapbook, Nature and Society instruction, student achievement,
knowledge retention, experimental research.
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MNPEIJIEA JOCAJAIIBUX UCTPA’KUBAIBA O
MNPUMJEHU CABPEMEHE TEXHOJIOI'NJE Y HACTABU
INPUPOJE U APYUITBA

CaBpeMeHe TEXHOJIOTHje TPEACTaBJhajy 3HauajaH MOTCHIMjaT 3a yHarpehu-
Bambe HAacTaBe MPUPOJE U APYIITBA, TOCEOHO Kpo3 moBehame akKTUBHOCTH, MOTH-
BallMje ¥ KBAJHMTETa yCBOJEHOT 3Hama. L1k paja je natu mperies ncrpaxuBarmba
0 MIPUMjEHH CaBPEMEHHX TEXHOJIOTHja Yy HACTaBH MPHUPOAEC U IPYIITBA U CPOAHUM
HacTaBHUM oOjactuMma. Y moueTHo] (a3u ucrpaxkuBama uiaeHTudukoBano je 50
paznoBa, HAKOH Yera je, Ha OCHOBY TEMaTCKe IMOBE3aHOCTH ca MPEAMETOM HCTpa-
KMBama, y KOHAYHY aHaIM3y yKJbydeH 31 pax. AHanM3upaHu pajoBH oOyxBa-
Tajy MHPOPMAIMOHO-KOMYHHKAIMOHE TEXHOJIOTHje, MYJATHMEHjallHe cajpiKaje,
MOOMIIHE arjIMKalyje, e-y4ehe U NpoIIMpeHy cTBapHOCT. Pesynraru Beher Opoja
HCTpaXUBamba MOKa3yjy TMO3WTHBAH yTUIA] CABPEMEHUX TEXHOJOIHja Ha MMOCTHUT-
Hyha 1 KBaJIMTET 3HaWka YIYCHHKA, KA0 U Ha MOTHBAIH]y, aHT2)KOBAHOCT ¥ HHTEpE-
coBame 3a yueme. Mnak, nojennHa ucTpaxuBama He IOTBphyjy 3Ha4ajHe pasiiu-
K€ Yy MOCTUTHYhMMa Wi MOTHBAITH]H, IIITO YKa3yje Ha 3Ha4aj] HauWHA ITeJaroIKe
npuMjeHe TexHosoruje. Kao BaykHe mpenpeke m3/1Bajajy ce HeI0BOJbHA OTpeMIbe-
HOCT IIKOJIa U HEJIOBOJbHA OCHOCOOJLEHOCT HacTaBHMKA. Pesynraru ykasyjy Ha
notpedy 3a JajbUM HCTPAXMBAKBMMa M KBAIUTETHHjOM MHTETPALIAjOM TEXHOJIO-
THje y HacTaBy NPUPOJIE U JAPYILITBA.

Kmwyune pujeuu: caBpeMeHe TEXHOJIOTH]e; HACTaBa MPHUPOJIE H JIPYLITBA; yue-
HHIM; HACTAaBHHIIH.
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REVIEW OF PREVIOUS RESEARCH ON THE
APPLICATION OF MODERN TECHNOLOGY IN TEACHING
NATURE AND SOCIETY

Modern technologies have significant potential for improving the teaching of
Nature and Society, particularly by increasing student activity, motivation, and
the quality of acquired knowledge. The aim of this paper is to review research on
the application of modern technologies in the teaching of Nature and Society and
related subject areas. In the initial phase of the research, 50 papers were identified.
Following a review of the papers and an assessment of their thematic relevance
to the research topic, 31 papers were included in the final analysis. The analyzed
studies examined information and communication technologies, multimedia con-
tent, mobile applications, e-learning, and augmented reality. The results of a large
number of studies indicate positive effects of modern technologies on students’
achievement and knowledge quality, as well as on motivation, engagement, and
interest in learning. However, some studies did not confirm significant differenc-
es in achievement or motivation, indicating the importance of the pedagogical
application of technology. Inadequate school equipment and insufficient teacher
competence were identified as important barriers. The findings indicate a need for
further research and more effective integration of technology into the teaching of
Nature and Society.

Keywords: modern technologies; teaching of Nature and Society; students;
teacher.
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MUZICKA PISMENOST ZASNOVANA NA NARODNIM
OSNOVAMA

Rad razmatra doprinos Miodraga A. Vasiljevi¢a razvoju srpske muzic¢ke peda-
gogije i etnomuzikologije, sa posebnim osvrtom na njegovu funkcionalnu metodu
u nastavi i pocetne muzic¢ke pismenosti. Polaze¢i od narodnog muzickog stvara-
laStva kao osnovnog nastavnog materijala, Vasiljevi¢ je formirao sistem zasnovan
na pjesmama-modelima, asocijativnom ucenju i funkcionalnom razumijevanju
tonskih odnosa. Takav pristup omogucéava postepeno usvajanje intonacije, ritma i
notnog Citanja kroz povezivanje zvuénog iskustva sa notnim zapisom, uz oslanja-
nje na ve¢ postojece muzicke navike ucenika. U radu se analizira i Siri pedagoski
kontekst u kojem je metoda nastala, kao i njen znacaj u odnosu na dominantne
evropske (dur—mol) modele muzi¢kog obrazovanja. Posebno se isti¢e znacaj na-
rodne melodije kao polazista u razvoju muzicke pismenosti, kao i uloga asocija-
tivnih mehanizama i principa transfera u procesu ucenja. Rad ukazuje na znacaj
Vasiljevicevog metodskog pristupa kao potencijalno primjenljivog i u savremenoj
nastavnoj praksi, posebno u kontekstu stru¢nog usavrsavanja nastavnika i unapre-
denja pocetne muzicke edukacije.

Kljucne rijeci: Miodrag A. Vasiljevi¢, funkcionalna metoda, muzicka pisme-
nost, pjesme-modeli.
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MUSICAL LITERACY BASED ON FOLK FOUNDATIONS

The paper examines the contribution of Miodrag A. Vasiljevi¢ to the develop-
ment of Serbian music pedagogy and ethnomusicology, with particular emphasis
on his functional method in teaching and the initial development of musical lit-
eracy. Starting from folk musical creativity as the primary instructional material,
Vasiljevi¢ developed a system based on song-models, associative learning, and
a functional understanding of tonal relationships. Such an approach enables the
gradual acquisition of intonation, rhythm, and musical reading through the con-
nection between auditory experience and musical notation, relying on students’
pre-existing musical habits. The paper also analyzes the broader pedagogical
context in which the method emerged, as well as its significance in relation to
dominant European (major—minor) models of music education. Special attention
is given to the importance of folk melody as a starting point in the development of
musical literacy, as well as the role of associative mechanisms and transfer prin-
ciples in the learning process. The paper highlights the relevance of Vasiljevié¢’s
methodological approach as potentially applicable in contemporary educational
practice, particularly in the context of teacher professional development and the
improvement of initial music education.

Keywords: Miodrag A. Vasiljevi¢, functional method, musical literacy,
song-models.
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PREPOZNAVANJE I PODSTICANJE MUZICKE
KREATIVNOSTI KOD DJECE RANOG SKOLSKOG UZRASTA

Rad se bavi prepoznavanjem i sagledavanjem opste i muzicke kreativnosti uce-
nika ranog Skolskog uzrasta u nastavi muzicke kulture. Cilj istrazivanja bio je da se
utvrdi nivo opste i muzicke kreativnosti kod ucenika petog razreda osnovne skole,
kao i da se ispitaju razlike u postignu¢ima s obzirom na pol ucenika. Za potrebe
istrazivanja primijenjeni su zadaci za ispitivanje opste kreativnosti i muzicke kre-
ativnosti, a u obradi i analizi podataka koriS¢ene su deskriptivna, komparativna i
korelaciona metoda, uz primjenu metode teorijske analize. Rezultati pokazuju da
su ucenici oba pola ispoljili razvijen nivo opste i muzicke kreativnosti. Djevojcice
su ostvarile nesto bolje prosje¢ne rezultate u odnosu na djecake i u oblasti opste
i u oblasti muzicke kreativnosti. Uoceno je i da su prosjecna postignuca ucenika
bila visa u zadacima muzicke kreativnosti u odnosu na opstu kreativnost. Dobijeni
rezultati ukazuju na zna¢aj muzickih aktivnosti u podsticanju kreativnog izrazava-
nja ucenika. Posebno se istiCe znac¢aj nastave koja u¢enicima omogucéava slobodno
izrazavanje, improvizaciju, istrazivanje zvuka, ritma, melodije i pokreta. Zaklju-
cuje se da sistematsko prepoznavanje i podsticanje kreativnosti moze znacajno
doprinijeti cjelokupnom razvoju ucenika.

Kljucne rijeci: kreativnost, muzic¢ka kreativnost, muzicka kultura, ucenici ra-
nog Skolskog uzrasta, muzicko obrazovanje.
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RECOGNITION AND ENCOURAGEMENT OF MUSICAL
CREATIVITY IN CHILDREN OF EARLY SCHOOL AGE

This paper focuses on the recognition and assessment of general and musi-
cal creativity among children of early school age within music education. The
aim of the research was to determine the level of general and musical creativity
among fifth-grade primary school students, as well as to examine differences in
achievement with regard to students’ gender. For the purposes of the research,
tasks designed to assess general creativity and musical creativity were applied. In
the processing and analysis of the data, descriptive, comparative, and correlation-
al methods were used, along with the method of theoretical analysis. The results
show that students of both genders demonstrated a developed level of general and
musical creativity. Girls achieved slightly higher average scores than boys in both
general and musical creativity. It was also observed that students’ average achieve-
ments were higher on musical creativity tasks than on general creativity tasks. The
obtained results indicate the importance of musical activities in fostering students’
creative expression. Particular emphasis is placed on the importance of teaching
practices that enable students to express themselves freely, improvise, and explore
sound, rhythm, melody, and movement. It is concluded that the systematic recog-
nition and encouragement of creativity can significantly contribute to the overall
development of students.

Keywords: creativity, musical creativity, music education, children of early
school age, music education
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3HAYAJ JIUKOBHOI' CTBAPAJIAHITBA Y BACIIUTHO-
OBPA30BHOM PA3BOJY NNPEAIKOJICKE JJELIE

[lepron mjeTHCTBA TpHje MONAcKa y IIKOJIY CMaTpa ce HajOypHHUjUM TepH-
OIOM 3a pa3BOj CBUX IMOTCHIIMjaJIa JjeTeTa, a HAPOUUTO CTBApAIAIITBA KOje NMa
BEOMa BaXKHY YJIOTY Y Pa3B0jy I[jeJIOKyIHE JIHYHOCTU. CBaKO JMjeTe Y MPE/ KO-
CKOM TIEPHOy BOJIM CTBapalauky Jla Ce U3pa)kaBa, 3aTo j€ JHMKOBHO M3paKaBarbe
CKOPO CBAaKOJHEBHA aKTHBHOCT Y BPTHNY KOjy Jjelia JOKUBJbaBajy Kao 3aJ0BOJb-
cTBO. Kpo3 TMKOBHO CTBapajalliTBo JUjeTe pa3Buja CBe acleKTe pa3Boja IMYHOCTH
Y WMa TIPUJIMKY Ja OTKpHje CBOj€ BIIACTHTE MOTEHIHjaje. 3a MOJAPIIKY pa3Boja
CTBapaJIallTBa y TPEIIITKOICKOM TIEpHUOIy HEOonmXomHa je momoh oapacie ocobe
KOja pacrojiaxe pa3HOBPCHUM KOMITETCHIIMjaMa MOTPEOHUM 32 Pa3BOj JIUIHOCTH;
y IPEIIIKOJICKMM yCTaHOBaMa TO je BaCIHUTad KOjU UMa YJIOTY MOTHUBATOPa U MO-
Jerna Koju mokpehe u mozapskasa cTBapajadykd pa3Boj Ajene. Y OBOM pajay MpHKa-
3aHO je HCTPaXKMBakEe O CTABOBHMA BacluTavya BE3aHO 3a MPpoOIeM BaXKHOCTH MOA-
CTHIIaFha Pa3Boja JMKOBHOT CTBapajallTBa KPO3 JIMKOBHE aKTUBHOCTH KOJI Jjere
MIPEIIKOJICKOT y3pacTa.

Kljucne rijeci: pa3Boj TUUHOCTH, JTUKOBHO CTBAPANIAIITBO, MOACTHIE], YJOTa
BacmuTaya.
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THE SIGNIFICANCE OF ARTISTIC CREATION IN THE
EDUCATIONAL DEVELOPMENT OF PRESCHOOL CHILDREN

The pre-school years are considered the most dynamic period for the devel-
opment of a child’s full potential—particularly creativity, which plays a crucial
role in shaping the child’s overall personality. Since every child in this age group
enjoys creative expression, art-based activities are a near-daily occurrence in kin-
dergartens, providing children with a source of enjoyment. Through artistic crea-
tion, a child fosters various aspects of their personality and has the opportunity to
discover their own potential. Supporting the development of creativity during the
pre-school years requires the assistance of an adult who possesses the diverse com-
petencies necessary for personality development; in pre-school institutions, this
role is filled by the educator, who acts as a motivator and role model, initiating and
supporting the children’s creative growth. This paper presents a study on educa-
tors’ attitudes regarding the importance of fostering artistic creativity in pre-school
children through art-based activities.

Keywords: personality development, artistic creation, encouragement, role of
the educator.
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ULOGA NASTAVE VJERONAUKE I DUHOVNE MUZIKE
U OCUVANJU SRPSKOG KULTURNOG IDENTITETA
UCENIKA U DOPUNSKOJ SKOLI U NORVESKOJ

Ocuvanje srpskog kulturnog, duhovnog i nacionalnog identiteta djece koja
odrastaju izvan mati¢ne zemlje predstavlja jedan od znacajnih zadataka dopunske
Skole u Norveskoj. U tom procesu posebno mjesto ima nastava pravoslavne vjero-
nauke, koja u¢enicima pruza moguc¢nost da upoznaju i usvajaju osnovne vrijedno-
sti pravoslavne vjere, kao i1 elemente srpske duhovne i kulturne tradicije. Cilj ovog
rada je da se ispita uloga nastave vjeronauke i duhovne muzike u ocuvanju srpskog
kulturnog identiteta ucenika u dopunskoj skoli u Norveskoj.

Rad se zasniva na neposrednom pedagoskom iskustvu svestenika u realizaci-
ji nastave vjeronauke, tokom koje je duhovna muzika koris¢ena kao sredstvo za
lakSe usvajanje nastavnih sadrzaja i podsticanje interesovanja ucenika. U¢enjem i
zajednickim izvodenjem duhovnih pjesama ucenici su na neposredan i praktican
nacin upoznavali pravoslavnu duhovnu tradiciju, $to je doprinosilo njihovom po-
zitivnijem odnosu prema vjeronauci i srpskom kulturnom nasljedu.

U okviru rada sprovedeno je istrazivanje ta¢nosti izvodenja pet duhovnih kom-
pozicija koje su ucenici ucili tokom nastave. Analizirani su elementi muzickog
izvodenja, tacnost melodije, ritma i teksta. Rezultati istrazivanja ukazuju na znacaj
povezivanja vjeronauke i duhovne muzike u nastavnom procesu, posebno u uslo-
vima Zzivota u dijaspori, jer ovakav pristup doprinosi aktivnijem uce$¢u ucenika,
lakSem usvajanju vjerskih sadrzaja i razvijanju osjecaja pripadnosti srpskoj duhov-
noj i kulturnoj tradiciji.

Kljucne rijeci: duhovna muzika, pravoslavna vjeronauka, srpski kulturni
identitet, tradicija.
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THE ROLE OF RELIGIOUS EDUCATION AND SPIRITUAL
MUSIC IN PRESERVING THE SERBIAN CULTURAL IDENTITY
OF STUDENTS IN A SUPPLEMENTARY SCHOOL IN NORWAY

Preserving the cultural, spiritual, and national identity of children growing up
outside their homeland represents one of the important tasks of supplementary
schools in Norway. In this process, Orthodox religious education holds a particu-
larly important place, as it provides students with the opportunity to learn about
and adopt the fundamental values of the Orthodox faith, as well as elements of Ser-
bian spiritual and cultural tradition. The aim of this paper is to examine the role of
religious education and spiritual music in preserving the Serbian cultural identity
of students in a supplementary school in Norway.

The paper is based on the direct pedagogical experience of a priest in conduct-
ing religious education classes, during which spiritual music was used as a means
of facilitating the acquisition of educational content and stimulating students’ in-
terest. Through learning and jointly performing spiritual songs, students became
acquainted with the Orthodox spiritual tradition in a direct and practical manner,
which contributed to developing a more positive attitude towards religious educa-
tion and Serbian cultural heritage.

As part of the study, an investigation was conducted into the accuracy of stu-
dents’ performance of five spiritual compositions they had learned during classes.
The analysis focused on elements of musical performance, including the accu-
racy of melody, rhythm, and lyrics. The research results indicate the importance
of integrating religious education and spiritual music into the teaching process,
particularly in the context of life in the diaspora, as this approach contributes to
more active student participation, facilitates the acquisition of religious content,
and fosters a sense of belonging to the Serbian spiritual and cultural tradition.

Keywords: spiritual music, Orthodox religious education, Serbian cultural
identity, tradition.
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SCENSKA UMJETNOST U FUNKCIJI PRIPREME
BUDUCIH UCITELJA

U radu se prezentira autorska koncepcija kolegija Scenska umjetnost proizasla
iz dugogodisnje prakse u lutkarskom kazaliStu i znanstveno-istrazivackog rada u
podrucju teatrologije. Usmjerena je na osposobljavanje buducih ucitelja za krea-
tivnu uporabu scenske lutke u nastavi. Kroz vlastiti model rada, studenti se uvode
u proces izrade scenskih lutaka od reciklaznih materijala, ovladavaju tehnikama
animacije u interpretaciji bajke, price i recitacije, te kroz rad s brzalicama razvijaju
scenski govor 1 dikciju. Prikazani pristup omogucuje transformaciju teorijskoga
znanja u prakti¢ne vjestine te doprinosi razvoju ekoloske svijesti, kreativnosti i
sigurnosti u javnom nastupu kao klju¢nim kompetencijama suvremenog ucitelja.

Kljucne rijeci: scenska umjetnost, autorska koncepcija, buduci ucitelji, scenska
lutka, reciklazni materijali.
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PERFORMING ARTS IN THE FUNCTION OF TRAINING
FUTURE TEACHERS

This study presents the author’s original concept of the course Performing Arts,
developed from long-standing practice in puppet theatre and scientific research in
the field of theatre studies. The concept is aimed at training future teachers for the
creative use of stage puppets in teaching. Through an original model of work, stu-
dents are introduced to the process of making stage puppets from recycled materi-
als, mastering animation techniques in the interpretation of fairy tales, stories and
recitations, and developing stage speech and diction through tongue-twister exer-
cises. The presented approach enables the transformation of theoretical knowledge
into practical skills and contributes to the development of ecological awareness,
creativity and confidence in public performance as key competencies of the con-
temporary teacher.

Keywords: performing arts, original concept, future teachers, stage puppet, re-
cycled materials.
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MMaBne Conema’
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IHNEP®OPMATUBHE U N3BOBAUYKE PEBU3UNJE
BOKAJIHE JIMPUKE AJIEKCE HTAHTHURA Y
KOHTEKCTY CABPEMEHUX TPAHC®OPMAILINJA
CPIICKE I'PAJICKE IECME

[Ipeamer ucTpakuBama pajia jecte My3udka TPAHCIO3UIMja Tloe3nje AJieKce
Hlantuha y okBupHMa CPIICKE IPajJCKe My3UUKe TPAJULN]jE U YMETHUUKE BOKAJIHE
JUpHKe, ca (POKyCOM Ha OJHOCE TEKCTYaJIHOT, My3HUYKOT M W3BO)aukor HHBOA Ha
npumepy necama ,,Emuna‘“ u ,,I1Ito Te Hema“. Teopujcko-MEeTOAOIOMIKY OKBHUP 3a-
CHHBA C€ Ha MPUCTYIIMa CaBPEMEHE MY3HUKOJIOTHj€ U MEJIOTIOETHKE, Y3 OCIamhabe
Ha u3Bohauke cryauje Puuapna [leknepa u Epuke ®umiep-Jluxre, KoHLIENTE MY-
3nukor n3Bohema Huxomaca Kyka, kao m MernomoeTnyka HCTpaKuBama 1ujaHe
[TormoBuh MunahenoBuh. Ha ocHOBY OBOT OKBHpa NMPUMEHY]Y C€ CTPYKTYpHA H
METPUYKO-PUTMHYKA aHAJIN3a TIOETCKOT TEKCTa, Te My3U4Ka U U3BOlauka aHaIn3a
cenexkToBaHux peanuszaunyja [llantuhese noesuje. Lnss pana jecre na ce ucnutajy
HAYMHU Ha Koje YHyTpalma oprannzanuja [llantuheBor cTruxa, leropa puTMUIKa
CTPYKTYpa M akKleHTyalllja, ycMepaBa My3U4KO OOIMKOBabE, Ka0 M Jia ¢ yTBPIU
Kako pa3JIn4uTe M3BOhauke HHTEpIIpeTalyje Memwajy, Hajgorpalyjy u akryenusyjy
CEMaHTHUKE U EMOTHBHE CJIOj€BE U3BOPHOT TEKCTA Y CHENU(PUIHUM KOHTEKCTUMA.
Hayuna HOBMHa paja omiena ce y MOBE3MBamby aHAIU3E IOE3Uje ca HEHUM H3-
BohaukuM TpaHcopManrjama, YUMe ce BOKAJIHA JIMPUKA JePUHHUIIE Ka0 JUHAMH-
YaH KyITYpHH CaJpiKaj MOUIOKaH HOBUM OOJHMIMMAa WHTEpHpeTaluje, y CKiIaty
ca caBpeMEHHM CXBaTambHMa M3BOea Kao KpPEaTUBHOT U CEMaHTUYKH MPOIYK-
TUBHOT YnHa. Ha Taj HauuH pajg AONPUHOCH HHTEPAUCIUILIMHAPHOM MIPOyYaBaby
OZIHOCA KIbM)KEBHOI' TEKCTA, MY3UUKOT JleJIa U U3BOhema, Kao U pa3yMeBamy Me-
XaHU3aMa KOHTHHyHpaHe TpaHc(hopMalje CpICcKe IpaJcKe IMecMe U POMaHCe Y
CaBPEMEHOM KYJITYPHOM KOHTEKCTY.

Kwyune peuu: ctynuje nepdopmanca, My3UuKo U3BOheHE, MEIUjCKEe pEeBU3H]E,
BOKaJIHA JIMPUKA, KYITYPHH HJCHTUTET.
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PERFORMATIVE AND INTERPRETIVE REVISIONS OF
VOCAL LYRIC POETRY BY ALEKSA SANTIC IN THE
CONTEXT OF CONTEMPORARY TRANSFORMATIONS
OF SERBIAN URBAN ART SONG

The subject of research in this paper is the musical transposition of poetry by
Aleksa Santi¢ within the framework of the Serbian urban musical tradition and art
vocal lyric poetry, focusing on the relationships between the textual, musical, and
performative levels through the examples of the songs “Emina” and “Sto te nema”.
The theoretical and methodological framework is based on the approaches of con-
temporary musicology and melopoetics, drawing upon the performance studies of
Richard Schechner and Erika Fischer-Lichte, the musical performance concepts of
Nicholas Cook, and the melopoetic research of Tijana Popovi¢ Mladenovi¢. Based
on this framework, a structural and metric-rhythmic analysis of the poetic text is
applied, alongside a musical and performance analysis of selected realizations of
Santi¢’s poetry. The aim of the paper is to examine how the internal organization
of Santi¢’s verse, its rthythmic structure and accentuation, guides musical shaping,
as well as to determine how different performance interpretations alter, upgrade,
and actualize the semantic and emotional layers of the original text in specific con-
texts. The scientific novelty of the paper lies in linking the analysis of poetry with
its performative transformations, whereby vocal lyric poetry is defined as dynamic
cultural content subject to new forms of interpretation, in line with contemporary
understandings of performance as a creative and semantically productive act. In
this way, the paper contributes to the interdisciplinary study of the relationship be-
tween literary text, musical work, and performance, as well as to understanding the
mechanisms of continuous transformation of the Serbian urban song and romance
in the contemporary cultural context.

Keywords: performance studies, musical performance, media revisions, vocal
lyrics, cultural identity.
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Univerzitet u Istocnom Sarajevu, Pravoslavni bogoslovski fakultet
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DIGITALNA BESMRTNOST I ETOS MLADIH: ULOGA
VERSKE NASTAVE U DOBA VESTACKE INTELIGENCIJE

Razvoj generativne vestacke inteligencije promenio je znacaj digitalnog traga.
Li¢ni podaci, fotografije, glasovni zapisi, tekstovi i obrasci ponaSanja na mrezi
viSe ne predstavljaju samo arhivske tragove Zivota pojedinca, ve¢ mogu posta-
ti materijal za stvaranje interaktivnih digitalnih replika sposobnih da oponaSaju
izgled, glas, jezicki stil i komunikacione obrasce konkretne osobe. Ova pojava
pripada Sirem polju digitalne besmrtnosti i otvara znacajna filozofska, teoloska,
eticka i obrazovna pitanja.

Rad analizira osnovne modele digitalne besmrtnosti i pravi razliku izmedu da-
nas ostvarivih oblika algoritamske reprezentacije i spekulativnih koncepata, kao
$to je prenos uma. Posebna paznja posvecena je mladima, ¢iji se identitet sve viSe
oblikuje, izrazava i profilise u digitalnom prostoru. U tom kontekstu digitalni trag
se ne razmatra samo kao pitanje privatnosti, ve¢ i kao moguéa osnova za buducu
algoritamsku rekonstrukciju li¢nog identiteta.

Filozofski i teoloski deo rada razmatra razliku izmedu informacionog, repre-
zentativnog i personalnog kontinuiteta, dok hris¢anska antropologija coveka razu-
me kao telesnu, slobodnu, relacionu i neponovljivu licnost, pozvanu na zajednicu
sa Bogom i vaskrsenje. Na toj osnovi rad ukazuje da obrazovanje, a posebno ver-
ska nastava, treba da ima vaznu ulogu u razvijanju etickog odnosa prema vestackoj
inteligenciji. Verska nastava moze pomoc¢i mladima da kriticki promisljaju digital-
ni identitet, dostojanstvo licnosti, pristanak, autorstvo, odgovornost i granice al-
goritamske reprezentacije, doprinoseci tako oblikovanju odgovornog hris¢anskog
etosa u digitalnom dobu.

Kljucne reci: digitalna besmrtnost, digitalna replika, digitalni trag, mladi,
vestacka inteligencija, licnost, verska nastava, hris¢anska antropologija.
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DIGITAL IMMORTALITY AND THE ETHOS OF YOUTH:
THE ROLE OF RELIGIOUS EDUCATION IN THE AGE OF
ARTIFICIAL INTELLIGENCE

The development of generative artificial intelligence has transformed the sig-
nificance of the digital footprint. Personal data, photographs, voice recordings,
texts, and patterns of online behaviour no longer function merely as archival traces
of an individual’s life, but may also become material for creating interactive digital
replicas capable of imitating the appearance, voice, linguistic style, and communi-
cation patterns of a specific person. This phenomenon belongs to the broader field
of digital immortality and raises important philosophical, theological, ethical, and
educational questions.

The paper examines the main models of digital immortality and distinguishes
between currently achievable forms of algorithmic representation and speculative
concepts such as mind uploading. Particular attention is given to young people,
whose identities are increasingly formed, expressed, and profiled within digital
environments. In this context, the digital footprint is analysed not only as a matter
of privacy, but also as a potential basis for the future algorithmic reconstruction of
personal identity.

The philosophical and theological sections explore the distinction between in-
formational, representational, and personal continuity, while Christian anthropol-
ogy understands the human being as an embodied, free, relational, and unique
person called to communion with God and resurrection. On this basis, the paper
argues that education, and religious education in particular, should play an impor-
tant role in developing an ethical attitude towards artificial intelligence. Religious
education can help young people critically reflect on digital identity, personal dig-
nity, consent, authorship, responsibility, and the limits of algorithmic representa-
tion, thereby contributing to the formation of a responsible Christian ethos in the
digital age.

Keywords: digital immortality, digital replica, digital footprint, youth, artificial
intelligence, personhood, religious education, Christian anthropology.
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KLAVIR, HARMONIKA, GITARA I VIOLINA KAO
FAKTORI UNAPREDENJA NASTAVE MUZICKE KULTURE
U VRTICU I SKOLI

Primjena Zive instrumentalne pratnje pri izvodenju muzickih numera predstav-
lja temelj kvalitetnog muzi¢kog vaspitanja u predskolskom uzrastu i nastavi mu-
zicke kulture u osnovnoj skoli. Ovaj rad istrazuje ulogu i metodske specificnosti
primjene Cetiri kljucna instrumenta u nastavnoj praksi: klavira, harmonike, gitare i
violine. Cilj rada je da se analiziraju prednosti zive izvedbe u odnosu na reprodu-
kovane zvuéne zapise, sa posebnim naglaskom na fleksibilnost tempa, intonativno
usmjeravanje, prilagodljivost u radu i odrzavanje neposrednog vizuelno-emocio-
nalnog kontakta sa djecom. Metodologija obuhvata analizu pedagosko-metodicke
literature i prakti¢nih primjera iz nastave. Rezultati ukazuju na to da klavir, harmo-
nika 1 gitara pruzaju stabilnu harmonijsko-ritmi¢ku osnovu prilagodenu razli¢itim
prostornim uslovima, dok violina — kroz precizno melodijsko vodenje, primjenu
melodijske pratnje i potpunu mobilnost izvoda¢a — ima izuzetan motivacioni i
intonativni potencijal. Rad zakljucuje da kombinovana i promisljena upotreba ovih
instrumenata znacajno obogacuje muzicki dozivljaj djece, podstic¢e njihovo aktiv-
no ucesce u pjevanju i pokretu, te naglasava potrebu za kontinuiranim prakti¢nim
usavrSavanjem instrumentalnih vjesStina vaspitaca, ucitelja i nastavnika.

Kljucne rijeci: klavir, harmonika, gitara, violina, nastava muzicke kulture,
djecije pjesme, ziva muzicka pratnja, predskolsko i osnovnoskolsko vaspitanje.
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PIANO, ACCORDION, GUITAR, AND VIOLIN AS FACTORS
IN IMPROVING MUSIC CULTURE TEACHING IN
KINDERGARTEN AND SCHOOL

The use of live instrumental accompaniment during the performance of musical
pieces represents the foundation of quality music education in early childhood and
primary school music culture classes. This paper explores the role and methodical
specificities of applying four key instruments in teaching practice: piano, accordi-
on, guitar, and violin. The aim of the research is to analyze the advantages of live
performance over recorded sound tracks, with a special emphasis on tempo flexi-
bility, intonational guidance, adaptability in classroom management, and maintain-
ing direct visual-emotional contact with children. The methodology encompasses
the analysis of pedagogical and methodical literature alongside practical teaching
examples. Results indicate that the piano, accordion, and guitar provide a stable
harmonic-rhythmic foundation adaptable to various spatial conditions, while the
violin—through precise melodic guidance, the application of double stops, and
complete performer mobility—possesses exceptional motivational and intonation-
al potential. The paper concludes that the combined and thoughtful application of
these instruments significantly enriches children’s musical experience, encourages
their active participation in singing and movement, and highlights the need for
continuous practical refinement of instrumental skills among educators, primary
school teachers, and music educators.

Keywords: piano, accordion, guitar, violin, music culture teaching, children’s
songs, live musical accompaniment, preschool and primary school education.
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KAD FRULE OTKRIJU TAJNU: PROCESNA DRAMA KAO
PUT INTERPRETACIJE NARODNE PRICE

Procesna drama pruza uc¢enicima mogucnost aktivnoga istrazivanja knjizevno-
ga teksta kroz iskustvo, suradnju i preuzimanje razli¢itih uloga. U radu se prikazu-
je primjer interpretacije narodne price U cara Trajana kozje usi primjenom proce-
sne drame u nastavi materinskog jezika u OS Draganiéi u Dragani¢u u Republici
Hrvatskoj.

Polazeé¢i od motiva tajne koju otkriva frula, uc¢enici postupno ulaze u svijet
pric¢e te kroz dramske tehnike, poput ucitelja u ulozi, vru¢ega stolca, intervjua,
istrazivanja u ulozi i pripovijedanja iz perspektive lika, razvijaju vlastita tumace-
nja i stvaraju nove pripovjedne situacije. Tijekom dramskoga procesa i izgradnje
dramskog svijeta ucenici istrazuju teme predrasuda, prihvacanja razli¢itosti, moc¢i,
straha i iskrenosti. Preuzimajuci razli¢ite uloge novinara, istrazitelja, gradana i ¢la-
nova careva okruzenja, promis$ljaju o uzrocima i posljedicama postupaka likova
te zajednicki traZze moguca rjeSenja problema. Na taj nacin knjizevni tekst postaje
polaziSte za istrazivanje, kreativno izrazavanje i razvoj komunikacijskih vjestina.
Primjena procesne drame pokazuje kako narodna pri¢a moze postati prostor ak-
tivnoga 1 iskustvenog ucenja u kojem ucenici nisu samo citatelji nego i sudionici,
istrazivaci i stvaratelji novih znacenja.

Takav pristup doprinosi razvoju usmenoga izrazavanja, kritiCkoga misljenja,
empatije i suradnickih odnosa te poti¢e dublje razumijevanje knjizevnoga djela.

Kljucne rijeci: dramski odgoj, igra, narodna prica, procesna drama, usmeno
pripovijedanje.
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WHEN THE FLUTES REVEAL THE SECRET: PROCEDURAL
DRAMA AS A WAY OF INTERPRETING A FOLK TALE

Process drama offers students the opportunity to actively explore a literary text
through experience, collaboration, and the adoption of various roles. This paper
presents an example of interpreting the folk tale *Emperor Trajan’s Goat Ears*
using process drama in a native language class at Draganic¢i Elementary School in
Dragani¢, Croatia.

Starting with the motif of the secret revealed by the flute, students gradually
enter the world of the story; through drama techniques—such as teacher-in-role,
hot-seating, interviews, inquiry-in-role, and storytelling from a character’s per-
spective—they develop their own interpretations and create new narrative situa-
tions. Throughout the drama process and the construction of the dramatic world,
students explore themes of prejudice, the acceptance of diversity, power, fear, and
honesty. By assuming various roles—such as journalists, investigators, citizens,
and members of the emperor’s court—they reflect on the causes and consequences
of the characters’ actions and collaboratively seek possible solutions to problems.
In this way, the literary text becomes a starting point for inquiry, creative expres-
sion, and the development of communication skills. The application of process
drama demonstrates how a folk tale can become a space for active, experiential
learning, where students are not merely readers but also participants, investigators,
and creators of new meanings.

Such an approach fosters the development of oral expression, critical thinking,
empathy, and collaborative relationships, while also encouraging a deeper under-
standing of the literary work.

Keywords: process drama, folktale, interpretation, oral storytelling, mother
tongue, drama education.
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OD PROMATRANJA DO STVARANJA: ISTRAZIVANJE
PRIRODE KROZ PRIRODOSLOVLJE, UMJETNOST I
DIGITALNO UCENJE

Obrazovanje za zastitu okolisa moze se obogatiti kada ucenicima pruzimo pri-
liku za neposredno istrazivanje prirode, povezivanje znanstvenog promatranja s
umjetnickim izrazavanjem te koristenje digitalnih alata za biljezenje i interpreta-
ciju vlastitih iskustava. Tijekom Skolske godine 2025./2026. ucenici 2. d razreda
Osnovne Skole Stjepana Radi¢a u Metkovi¢u sudjelovali su u nizu interdiscipli-
narnih aktivnosti koje su povezivale prirodu, odrzivost, prirodoslovlje, umjetnost
i digitalno ucenje.

Posebno vrijedan primjer takvog pristupa bila je radionica na otvorenom ,,Us¢e
Neretve — priroda, zvuk i boja®. Rade¢i u malim skupinama, ucenici su istrazivali
zive 1 nezive sastavnice okoliSa, promatrali 1 prepoznavali ptice te istrazivali ra-
zlike izmedu stanarica i selica. Prikupljali su biljne primjerke za herbarij, prepo-
znavali biljke pomocu digitalnih alata, razvrstavali listove prema njihovu obliku te
izradivali njihove umjetnicke prikaze iscrtavajuci njihove obrisne linije. Istrazivali
su i svojstva prirodnih materijala poput pijeska, mulja, kamenja i vode, dok su ih
aktivnosti povezane s otpadom potaknule na promisljanje o utjecaju ¢ovjeka na
prirodna stanista.

Ova iskustva nadopunjena su fotografiranjem prirode, promatranjem promjena
kroz godisnja doba, pra¢enjem vremenskih prilika, snimanjem zvukova prirode,
digitalnim crtanjem i animacijom te aktivnostima recikliranja i upcyclinga. Digi-
talni alati koriSteni su kao sredstvo istrazivanja, dokumentiranja, komunikacije i
kreativnog odgovora na prirodni okolis.

Provedene aktivnosti pokazale su kako se ufenje moze prirodno kretati od
promatranja i istrazivanja prema dokumentiranju i umjetnickom stvaranju. Doziv-
ljavajuéi prirodu kao ucionicu, ucenici su razvijali ekolosku svijest, kreativnost,
digitalne kompetencije i snazniji osjecaj odgovornosti prema vlastitom okolisu.
Predstavljeni primjeri dio su Erasmus+ projekta ,,Artistic Journey to Green Futu-
re, koji je povezao obrazovanje o okolisu, umjetnost, kreativnost, digitalno ucenje
i medunarodnu suradnju.

Kljucne rijeci: ucenje na otvorenom, bioraznolikost, iskustveno ucenje,
promatranje prirode.
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FROM OBSERVATION TO CREATION: EXPLORING
NATURE THROUGH SCIENCE, ART AND DIGITAL
LEARNING

Environmental education can be enriched when students are given opportuni-
ties to explore nature directly, combine scientific observation with artistic expres-
sion, and use digital tools to document and interpret their experiences. During the
2025/2026 school year, students of Class 2.d at Stjepan Radi¢ Primary School in
Metkovi¢, Croatia, participated in a range of interdisciplinary activities connecting
nature, sustainability, science, art and digital learning.

A particularly valuable example was the outdoor learning workshop The Ner-
etva Estuary — Nature, Sound and Color. Working in small groups, students in-
vestigated living and non-living components of the environment, observed and
identified birds, and explored the differences between resident and migratory spe-
cies. They collected plant specimens for a herbarium, identified plants using digital
tools, classified leaves according to their shape and created artistic representations
by tracing and drawing their outlines. Students also explored the properties of nat-
ural materials such as sand, mud, stones and water, while activities related to waste
encouraged them to reflect on the impact of human activity on natural habitats.

These experiences were complemented by nature photography, observation of
seasonal changes, weather monitoring, recording sounds of nature, digital drawing
and animation, as well as recycling and upcycling activities. Digital tools were
used as a means of researching, documenting, communicating and creatively re-
sponding to the natural environment.

The activities demonstrated that learning can move naturally from observation
and investigation to documentation and artistic creation. By experiencing nature
as a living classroom, students developed environmental awareness, creativity,
digital competences and a stronger sense of responsibility towards their surround-
ings. The presented examples are part of the Erasmus+ project “Artistic Journey
to Green Future”, which brought together environmental education, art, creativity,
digital learning and international cooperation.

Keywords: outdoor learning, biodiversity, experiential learning, nature obser-
vation.
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ISTRAZIVANJE RITMOVA PRIRODE: POVEZIVANJE
PROMATRANJA, UMJETNOSTI, GLAZBE, POKRETA I
DIGITALNE KREATIVNOSTI

Priroda se neprestano mijenja, ali istodobno ima vlastiti ritam i cikluse koje
ucenici mogu promatrati, biljeziti, usporedivati i kreativno izrazavati. Tijekom
Skolske godine 2025./2026., ucenici 2. d razreda Osnovne $kole Stjepana Radi¢au
Metkovicu istrazivali su ritam prirode kroz promatranje godisnjih doba, fotografiju,
zvuk, likovno izrazavanje, glazbu, pokret i digitalne sadrzaje.

Ucenici su tijekom Setnji Metkovicem u razli¢itim godiSnjim dobima
fotografirali iste dijelove grada i prirode u gradu, ¢ime su dokumentirali i
usporedivali promjene u okolisu kroz vrijeme. Dva posjeta Us¢u Neretve dodatno
su im omogucéila neposredno promatranje prirodnog prostora, njegovih boja,
oblika, zvukova i promjena. Fotografija je tako postala sredstvo promatranja,
biljezenja i usporedivanja, ali i poticaj za umjetnicko stvaranje.

Svoja su zapazanja ucenici izrazavali kroz likovne radove, glazbu, ritam i
pokret. Slusali su i snimali zvukove prirode te istrazivali na¢ine na koje se ritam
i ponavljanje mogu izraziti razli¢itim umjetnickim sredstvima. Poseban dio
aktivnosti bila je digitalna kreativnost — svaki je ucenik izradio vlastiti videozapis
povezan s temom ritma prirode.

Kljucne rijeci: godisnja doba, promatranje prirode, fotografija, iskustveno
ucenje.
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EXPLORING NATURE’S RHYTHMS: CONNECTING
OBSERVATION, ART, MUSIC, MOVEMENT AND DIGITAL
CREATIVITY

Nature is constantly changing, but at the same time it has its own rhythm and
cycles that students can observe, record, compare and creatively express. During
the 2025/2026 school year, 2nd grade students at Stjepan Radi¢ Elementary School
in Metkovi¢ explored the rhythm of nature through observation of the seasons,
photography, sound, visual expression, music, movement and digital content.

During their walks around Metkovi¢, the students photographed the same parts
of the city and nature in the city in different seasons, thereby documenting and
comparing changes in the environment over time. Two visits to the Neretva Es-
tuary additionally enabled them to directly observe the natural space, its colors,
shapes, sounds and changes. Photography thus became a means of observation,
recording and comparison, but also an incentive for artistic creation.

The students expressed their observations through visual art, music, rhythm and
movement. They listened to and recorded the sounds of nature and explored ways
in which rhythm and repetition can be expressed through different artistic means.
A special part of the activity was digital creativity — each student created their own
video related to the theme of the rhythm of nature.

This example shows how observing changes in the immediate environment can
connect research, photography, sensory experience, art, and digital creativity. The
activities were carried out within the framework of the Erasmus+ project " Artistic
Journey to a Green Future.”

Keywords: seasons, nature observation, photography, experiential learning.
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IMPLIKACIJE ZA PEDAGOSKU PODRSKU NA OSNOVU
DINAMIKE RAZVOJA CITANJA KOD DECE TIPICNOG
RAZVOJA 1DECE SA DISLEKSIJOM

Citanje predstavlja vazan segment $kolskog postignuéa i uspesnog uklju¢ivanja
deteta u obrazovni proces. Brzina Citanja, tacnost ¢itanja i razumevanje proc¢itanog
tokom razredne nastave predstavljaju vazne pokazatelje razvoja Citanja. Cilj ovog
rada jeste da se ispita dinamika razvoja Citanja od prvog do cetvrtog razreda kod
dece tipicnog razvoja i dece sa disleksijom, kroz poredenje promena u tacnosti
Citanja, brzini ¢itanja i razumevanju procitanog. Uzorak je Cinilo 114 dece, 96
tipiénog razvoja i 18 sa disleksijom. Citanje je ispitano Trodimenzionalnim
testom Citanja (Kosti¢ i sar., 1983), u prvom razredu a potom u ¢etvrtom razredu.
Rezultati analize varijanse pokazuju da je kod dece tipi¢nog razvoja utvrden
statisticki znacajan napredak izmedu prvog i Cetvrtog razreda u brzini Citanja
(F=192,619; p<0,001) i razumevanju procitanog (F=222,850; p<0,001). Kod
dece sa disleksijom nije utvrden statisticki znacajan napredak u brzini ¢itanja i
razumevanju procitanog izmedu prvog i Cetvrtog razreda, dok je utvrden napredak
u tacnosti Citanja (F=4,063; p=0,046). Zakljuc¢ak: Dobijeni nalazi ukazuju na
znacaj kontinuiranog pracenja sva tri aspekta Citanja kao osnove za pravovremeno
prepoznavanje teskoca Citanja, kako bi se u okviru obrazovnog procesa planirala
i realizovala adekvatna pedagoska podrska u skladu sa individualnim potrebama
ucenika.

Kljucne reci: Citanje, disleksija, pedagoska podrska.
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IMPLICATIONS FOR PEDAGOGICAL SUPPORT BASED
ON THE DYNAMICS OF READING DEVELOPMENT IN
TYPICALLY DEVELOPING CHILDREN AND CHILDREN
WITH DYSLEXIA

Reading represents an important component of academic achievement and a
child’s successful inclusion in the educational process. Reading fluency, reading
accuracy, and reading comprehension during primary education are important in-
dicators of reading development. The aim of this study is to examine the dynamics
of reading development from the first to the fourth grade in typically developing
children and children with dyslexia by comparing changes in reading accuracy,
reading fluency, and reading comprehension. The sample consisted of 114 chil-
dren, 96 typically developing children and 18 children with dyslexia. Reading was
assessed using the Three-Dimensional Reading Test (Kosti¢ et al., 1983) in the first
grade and subsequently in the fourth grade. The results of the analysis of variance
showed statistically significant improvement between the first and fourth grades in
typically developing children in reading fluency (F=192.619; p<0.001) and reading
comprehension (F=222.850; p<0.001). In children with dyslexia, no statistically
significant improvement was found in reading fluency or reading comprehension
between the first and fourth grades, whereas improvement was observed in reading
accuracy (F=4.063; p=0.046). Conclusion: The findings highlight the importance
of continuously monitoring all three aspects of reading as a basis for the timely
identification of reading difficulties, in order to plan and implement appropriate
pedagogical support within the educational process in accordance with students’
individual needs.

Keywords: reading, dyslexia, pedagogical support.
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UCINKOVITOST TRADICIONALNIH VS SUVREMENIH
NASTAVNIH METODA

Kako bi se analizirala percepcija u¢inkovitosti i preferencija tradicionalnih i
suvremenih metoda poucavanja, u radu je prikazano istrazivanje na 100 ispitani-
ka razli¢ite dobi i obrazovanja. Koristen je anketni upitnik koji se sastojao od 15
pitanja o ucenju, motivaciji, ukljucenosti i zadovoljstvu metodama poucavanja,
zajedno s demografskim podacima. Nalazi su jasno pokazali da se preferira kom-
binacija tradicionalnih i modernih pristupa, naglasavajuci vrijednost modernih
pristupa u promicanju razumijevanja, motivacije i aktivnog angazmana ucenika.
Prema analizi, ve€ina ispitanika smatra da ucenje temeljeno na projektima, grupni
projekti i digitalni alati pomazu ucenicima da bolje razumiju gradivo. Medutim,
starije metode su i dalje korisne, posebno za pripremu ispita i organizirani prijenos
znanja. Na kraju, nalazi ukazuju na nuznost prilagodljive i integrirane strategije
poucavanja, zajedno s ve¢im osnazivanjem nastavnika za u¢inkovitu primjenu su-
vremenih tehnika.

Kljucne rijeci: nastavne metode, suvremene nastavne metode, tradicionalne
nastavne metode, uCinkovitost.
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THE EFFECTIVENESS OF TRADITIONAL AND MODERN
TEACHING METHODS

In order to analyze the perception of effectiveness and preferences regarding
traditional and modern teaching methods, a survey of 100 respondents of various
ages and educational backgrounds is presented in this paper. A survey questionnaire
comprising 15 questions about learning, motivation, inclusion, and satisfaction
with teaching methods was employed, along with demographic information. The
findings made it evident that a combination of traditional and modern approaches
was preferred, highlighting the value of modern approaches in promoting students’
comprehension, motivation, and active engagement. According to the analysis,
most respondents think that project-based learning, group projects, and digital
tools help students understand the material better. However, older methods are
still useful, particularly for exam preparation and organized knowledge transfer. In
the end, the findings point to the necessity of an adaptable and integrated teaching
strategy, along with more teacher empowerment for the effective application of
contemporary techniques.

Keywords:teaching methods, modern teaching methods, traditional teaching
methods, effectiveness.
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KOLIKO KOSTA ZENSKI ZNANSTVENI RAD? IZMEDU
SFERA NEVIDLJIVOSTI I NAPRETKA

U radu se analiziraju iskustva Zena znanstvenica u kontekstu oblika akadem-
skog rada, s naglaskom na procese proizvodnje znanja kroz pisanje znanstvenih
knjiga, udzbenika i monografija. Polazi se od teorijskog okvira akademskog ka-
pitalizma (Slaughter i Rhoades, 2004), koji akademski rad smjesta unutar Sire lo-
gike trzi$no orijentirane proizvodnje znanja, obiljeZene pritiscima produktivnosti,
kontinuirane evaluacije i kompetitivnosti. U takvom okviru znanstveni rad sve se
viSe mjeri kvantitativnim pokazateljima uspjeSnosti, pri ¢emu se zanemaruju nje-
govi dugotrajni, nevidljivi i ¢esto neplaceni aspekti. U tome smislu, istrazivanje
je vodeno sljede¢im pitanjima: kroz koje profesionalne i osobne izazove prolaze
zene znanstvenice u procesu pisanja i objavljivanja znanstvenih radova? Koji su
institucionalni pritisci najizrazeniji u svakodnevnoj akademskoj praksi? Konac-
no, koji su oblici podrske dostupni, a koji nedostaju u njihovu profesionalnom
okruzenju? Nadovezujuci se na ova pitanja, istrazivanje posebnu paznju posve-
¢uje ekonomskim i emocionalnim dimenzijama akademskog rada. U tom smislu
razmatraju se osobna financijska ulaganja u istrazivanja, neplaceni rad povezan s
publikacijama te kontinuirani pritisak dokazivanja stru¢nosti. Dodatno se razmatra
rodna dimenzija akademskog rada, osobito u kontekstu uskladivanja znanstvene
karijere i privatnog zivota, uklju¢ujuéi majéinstvo, pri ¢emu visestruke uloge ¢esto
proizvode vremenska i emocionalna optere¢enja te dodatno produbljuju iskustvo
preopterecenosti. Metodoloski, istrazivanje se temelji na kvalitativnom pristupu i
interpretativnoj paradigmi. Podaci su prikupljeni kroz polustrukturirane intervjue
s 20 znanstvenica a potom analizirani tematskom analizom.

Kljucne rijeci: zene u znanosti; troskovi; emocionalni pritisak; objavljivanje;
oblici prekarstva; kapitalizam.
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HOW MUCH DOES WOMEN’S SCIENTIFIC WORK COST?
BETWEEN THE SPHERES OF INVISIBILITY AND PROGRESS

The paper analyzes the experiences of women scientists in the context of
precarious forms of academic work, with special emphasis on the processes of
knowledge production through the writing of scientific books, textbooks and mon-
ographs. It starts from the theoretical framework of academic capitalism (Slaugh-
ter and Rhoades, 2004), which places academic work within a broader logic of
market-oriented knowledge production, characterized by pressures of productiv-
ity, continuous evaluation and competitiveness. In such a framework, scientific
work is increasingly measured by quantitative indicators of success, while its long-
term, invisible and often unpaid aspects are neglected. In this sense, the research
is guided by the following questions: what professional and personal challenges
do women scientists go through in the process of writing and publishing scientific
papers? What institutional pressures are most pronounced in everyday academic
practice? Finally, what forms of support are available and lacking in their profes-
sional environment? Building on these questions, the research pays special atten-
tion to the economic and emotional dimensions of academic work. In this sense,
personal financial investments in research, unpaid work related to publications
and continuous pressure to prove expertise are considered. In addition, the gender
dimension of academic work is considered, especially in the context of balancing
scientific career and private life, including motherhood, where multiple roles often
produce time and emotional burdens and further deepen the experience of being
overwhelmed. Methodologically, the research is based on a qualitative approach
and an interpretive paradigm. Data were collected through semi-structured inter-
views with 20 female scientists and then analyzed using thematic analysis.

Keywords: women in science; costs; emotional pressure; publishing; forms of
precarity; capitalism.
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DUALNO OBRAZOVANJE — STA UCENICI MISLE O SVOM
UCENJU KROZ RAD?

Dualno obrazovanje je specifican model srednjeg stru¢nog obrazovanja u
kojem se ucenici obrazuju delom u skoli, a delom kroz ucenje kroz rad u realnom
radnom okruzenju, kod poslodavaca. Dualno obrazovanje u Srbiji se primenjuje
od skolske 2019/2020. godine. U radu se analizira miSljenje uc¢enika srednjih skola
koji se obrazuju u profilima dualnog obrazovanja, o ucenju kroz rad. Od strane
Skolske uprave Sombor, spoljainje vrednovanje kvaliteta rada $kola koje imaju
dualne profile izvrSeno je 2026. godine u Cetiri srednje Skole Subotici, Somboru
i Kuli. Pre sprovodenja spoljasnjeg vrednovanja u Skolama, ucenici dualnih
profila su anonimno elektronski anketirani o svom ucenju kroz rad koje se odvija
u kompanijama, primenom Upitnika za u€enike. U istrazivanju su ucestvovali
ucenici (N=104) dualnih obrazovnih profila iz Cetiri Skole u dva okruga, od januara
do aprila 2026. godine. Podaci prikupljeni anketiranjem statisticki su obradeni i
analizirani. Rezultati anketiranja ucenika identifikacijom kriti¢nih tacaka i deficita
pokazali su da 35,58% ucenika tvrdi da nisu dovoljno ukljuceni u radni proces;
42,31% ispitanika tvrdi da nema dovoljno moguénosti za iskazivanja misljenja
timu za karijerno vodenje i savetovanje iz Skole a 47,12% nije zadovoljno
pruzenom podrSkom od tima; 37,5% ucenika tvrdi da koordinatori nisu uvek
spremni da odgovore na dileme ucenika u pogledu rada, a da instruktori nisu uvek
spremni da im pruze potrebna dodatna objasnjenja (29,81%). Dalja istrazivanja u
ovoj oblasti doprinela bi unapredivanju kvaliteta sistema dualnog obrazovanja u
celini, te zadovoljstvu svih ucesnika — ucenika, skola i poslodavaca.

Kljucne rijeci: dualno obrazovanje, spoljaSnje vrednovanje, ucenje kroz rad,
ucenici, Skole, poslodavci.
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DUAL EDUCATION—WHAT DO STUDENTS THINK ABOUT
THEIR LEARNING THROUGH WORK?

Dual education is a specific model of secondary professional education
in which students are educated partly in school and partly through learning by
doing in a real working environment, with employers. Dual education in Serbia
has been implemented since the 2019/2020 school year. The paper analyzes the
opinions of secondary school students who are educated in dual education profiles
about learning through work. On the part of the Sombor School Administration,
an external evaluation of the quality of work in schools with dual profiles was
conducted in 2026 across four secondary schools in Subotica, Sombor, and Kula.
Before the implementation of the external evaluation in schools, students with
dual profiles were anonymously surveyed electronically about their learning
through work carried out in companies, using the students’ questionnaire. Students
(N=104) of dual educational profiles from four schools in two districts participated
in the research from January to April 2026. Data collected through surveys
were statistically processed and analyzed. The results of the student survey, by
identifying critical points and deficits, showed that 35.58% of students claim that
they are not sufficiently involved in the work process; 42.31% of respondents
claim that there are not enough opportunities to express their opinions to the career
guidance and counseling team from the school, and 47.12% are not satisfied with
the support provided by the team; 37.5% of students claim that coordinators are
not always ready to answer students’ dilemmas regarding work and that instructors
are not always ready to provide them with the necessary additional explanations
(29.81%). Further research in this area would contribute to improving the quality
of the dual education system as a whole and to the satisfaction of all participants—
students, schools, and employers.

Keywords: dual education, external evaluation, learning by doing, students,
schools, employers.
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RAZVIJENOST EMPATIJE KOD VASPITACA U
PREDSKOLSKIM USTANOVAMA — EMPIRIJSKA STUDIJA

Cilj ovog istrazivanja bio je da se ispita nivo razvijenosti empatije kod vaspi-
taca 1 utvrdi da li postoje statisticki znacajne razlike u stepenu empatije u odnosu
na razlog opredjeljenja za profesiju, duzinu radnog staza i uceSc¢e u edukacijama.
Istrazivanje je sprovedeno na uzorku od 100 vaspitaca zaposlenih u predskolskim
ustanovama u Republici Srpskoj, a kao instrument koris¢en je EMI Upitnik za pro-
cjenu empatije (Gene, Mitrovi¢ i Colovié, 2009). Rezultati analize pokazali su da
vaspitaci u cjelini posjeduju visok nivo empatije. Medutim, utvrdena je statisticki
znacajna razlika u stepenu razvijenosti empatije samo u odnosu na razlog opredje-
ljenja za profesiju, dok razlike u odnosu na radni staz i prisustvovanje edukacija-
ma nisu bile statisticki znacajne. Dobijeni nalazi ukazuju na znacaj motivacionih
faktora prilikom izbora profesije i potvrduju da je unutra$nja motivacija vazan
preduslov za razvijanje empatijskih kompetencija vaspitaca.

Kljucne rijeci: empatija, vaspitaci, razlog opredjeljenja za profesiju, radni staz,
edukacije, predskolsko vaspitanje.
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DEVELOPMENT OF EMPATHY AMONG PRESCHOOL
TEACHERS - AN EMPIRICAL STUDY

The aim of this study was to examine the level of empathy among preschool
teachers and to determine whether there were statistically significant differences
in the level of empathy with regard to their reasons for choosing the profession,
length of work experience, and participation in professional training. The study
was conducted on a sample of 100 preschool teachers employed in preschool in-
stitutions in the Republic of Srpska. The EMI Empathy Assessment Questionnaire
(Genc, Mitrovi¢, & Colovi¢, 2009) was used as the research instrument. The re-
sults showed that preschool teachers generally demonstrated a high level of em-
pathy. However, a statistically significant difference in the level of empathy was
found only with regard to the reason for choosing the profession, while differences
related to length of work experience and participation in professional training were
not statistically significant. The findings highlight the importance of motivational
factors in career choice and indicate that intrinsic motivation is an important pre-
requisite for the development of preschool teachers’ empathic competencies.

Keywords: empathy, preschool teachers, reasons for choosing the profession,
work experience, professional training, preschool education.
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IMPOYYABAIBE IPO®ECUOHAJIHE MOTUBALIMJE
MEBY YHUBEP3UTETCKUM CTYAEHTUMA
TEXHUYKHUX U XYMAHUCTHYKUX CIIEHUJAJTHOCTH

Hanac, npo0GiieM mpoQeCHOHATHOT caMOOoIIpeie/beha CTyACHATa TTI0CTaje Hajo-
yurennujy. llTaBuire, yHuBep3UTETCKH HACTABHUIIN Cy HABEJIN HEIOCTATAaK MO-
THBAIHj€ 33 Y4CHE¢ TOKOM IIepHo/ia CTPYYHOT yCaBpIIaBama, jep naearHa CIMKa
npodecuje He OAroBapa yBeK CTBApHOj, T€ j¢é HEONXOIHO IMOTBPAUTH Hpodecno-
HaHH U300p. DopMupame npodecruoHaiHe MoTUBalmje 0oe3oelhyje ycnex ooyke,
npodecHoHaTHA U JTMYHH pa3Boj cryineHara. OBa CTyauja MpeicTaBiba MOAATKe
0 KapakTepucTukama npodecroHaiHe MOTHBalje Mehy CTyJeHTUMa JIpyre To-
nuae JIpxaBHor Texawmukor YHuBepsutera y HOBOCHOMPCKY TEXHUYKHUX W XY-
MaHUCTUYKUX CHENHjaTHOCTH, J00HMjeHe IyTeM aHKeTe. AHKETa je CIpOBe/IeHa
KopumhemeM METOIO0IOTH]je 3a AWjarHOCTHKOBAkhEe MOTHBALM]E 32 YUCHE CTyJIe-
Hara Kojy je pazuwia H.T. bagmajeBa. KomnapaTuBHa aHain3a OTKpUIIa je KJby4HE
pasnuke uzMel)y cTyneHTCKHX rpymna. AHajau3a pes3yirara aHKeTe Mokasaja je aa
CTYJCHTE XyMaHHCTHUKHX CIICIIUjaTHOCTH YIJIABHOM BOJIC YHYTpalllbd MOTHBH
(mpodhecronaTHU M KpeaTHBHH), ITO je m00ap 3HAK 3a BUXOBe Oymyhe HacTaB-
HUYKe Kapujepe. He mumame ce Temkoha (HHMCKO M30eraBame) M HHUCY 3aBHCHU
OJ1 CIIOJBAIIBHX MpOLeHa (HU3aK mpecTmwx). CadoM TaykoM MOXKE Ce CMaTpaTh
JIOHEKJIe Hepa3BHjeH OOpa3oBHM M KOTHUTHBHM MHTepec. CTYIEHTH TEeXHHUYKUX
CTELHUjTHOCTH 3HAYajHO HAJMallyjy CTYICHTE XyMaHHCTHUKHUX HayKa y IOTJe-
ny npodecnonanne motuBanuje (3a ckopo 1,1 oeH Ha ckanu o 5 moeHa), anu
MHKEHEpH UMajy HI)KY KOMYHHKAaTHBHY MOTHBANH]jy. 3aKJby4HO, J1aTe Cy Mpero-
PYKe 3a HacTaBHUKE KOjU pajie Y OKBUPY 00€ CIIeIHjaTHOCTH, Koje he um OutH ox
BEJIMKE OMONH y paay ca mpoOJIeMOM MOTHBALIUjE 32 YUCHE U MPOPECHOHATHOT
camooIIpe/ie/bemba CTyeHaTa.

Kwyune peuu: npodecroHaIHO caMOoNpe/ie/behe, MOTHBAIIH]a 32 yUeHhe, TeX-
HUYKE U XyMaHUCTHUKE CICIUjaTHOCTH, MOTHBH KOju (hopMupajy 3Haueme, oopa-
30BHU M KOTHUTUBHH HHTEPEC.
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THE STUDY OF PROFESSIONAL MOTIVATION
AMONG UNIVERSITY STUDENTS OF TECHNICAL AND
HUMANITARIAN SPECIALTIES

Today, the problem of students’ professional self-determination is becoming
the most obvious. Moreover, university teachers stated the lack of learning moti-
vation during the period of professional training course, because the ideal picture
of the profession does not always correlate with the real one, and it becomes neces-
sary to confirm the professional choice. The formation of professional motivation
ensures the success of training, professional and personal development of students.

This study presents data on the characteristics of professional motivation among
second-year students of the NSTU of technical and humanitarian specialties, ob-
tained through a survey. The survey was conducted using the methodology for
diagnosing students’ learning motivation developed by N.T. Badmaeva. A compar-
ative analysis revealed key differences between the student groups.

An analysis of the survey results showed that students of the humanitarian spe-
cialties tend to be driven by internal, meaning-forming motives (professional and
creative), which bodes well for their future teaching careers. They are not afraid
of difficulties (low avoidance) and are not dependent on external assessments (low
prestige). A weak point can be considered a somewhat underdeveloped educational
and cognitive interest. Students of technical specialties significantly outperform
students of humanities in terms of professional motivation (by almost 1.1 points on
a 5-point scale), but engineers have lower communicative motivation.

In conclusion, the recommendations for teachers, working for both specialties
were given, which will be quite helpful in their work with the problem of students’
learning motivation and professional self-determination.

Keywords: professional self-determination, learning motivation, technical and
humanitarian specialties, meaning-forming motives, educational and cognitive
interest.
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O]l HACTABHUX CAJIP’KAJA KA PA3BOJY YUEHUKA:
PA3BOJHU MOJEJI JEAUHCTBEHE IIPBE TPUJAIE
OCHOBHE HIKOJIE

CaBpemene pedopme 00pazoBarmba CBE U3paKCHHU]E TIOMjepajy TEKHUIITE ca pe-
anm3alrje HaCTaBHUX cajaprkaja Ha pa3Boj KOMIIETEHITH]a U I[jeJIOBUT pa3Boj yde-
Huka. (Bunorujesuh, 2006). Mnak, opranmn3anuja HacTaBe y MPBUM pa3peanmMa
OCHOBHE IIIKOJIE U 1aJbE€ j& Y BEJIMKOj MjepH 3aCHOBaHA Ha MIPEIMETHO-CaAPIKajHOM
MPUCTYIY, IPH YEMY C€ YCIjeIIHOCT HACTaBHOT Mpolieca Hajuelrhe mpoujemyje
mpeMa CTereHy peanu3alyje HacTaBHor nporpama. [lonazehn of caBpeMeHUX Te-
OPHjCKHX CXBaTamba KypUKYIIyMa, Pa3BOjHE TICHXOJIOTHjE H JIUIAKTUKE, Ka0 U pe-
3yJTaTa eMITMPH]CKOT MCTPaXKMBamba MPOBEICHOT Mel)y HacTaBHUIIMMA pa3peiHe
HACTaBe, y pajly ce aHAIM3UPajy OrpaHuyeha nmoctojehe opraHn3aiyje HacTaBe y
IIPBOj €TalM OCHOBHOT 00pazoBama, (Cy3uh, 2005).

OCHOBHH LIWJb pajia jecTe Ja ce MOHYAW KOHIENTYaJHH OKBHD 3a Ipyraiujy
OpraHu3allvjy TMOYEeTHOT OCHOBHOT 00pa30Bama Kpo3 Pa3BojHU Moen jeIMHCTBE-
He nipBe Tpujane. [IpeanoxkeHn Mojies 3aCHIBA CE Ha CTAHOBHINTY Jia Cy HACTaBHU
caJprKaju CPEeICTBO 3a MOACTHIIAKE pa3Boja YICHUKA, a HE KPajibU IIHJb 00pa30B-
HOT Tporieca. theroBe Kiby4He KOMIOHEHTE YMHE Pa3BOjJHO TUIAHUPAE HACTABE,
MHTETPUCAHO YYeHe, KOHTHHYUTET pa3Boja, opmaruBHO npaheme u npodecuo-
HaJIHA ayTOHOMHja YUHUTEJba. 3a PA3IUKy O TPaIulMOHAIHOT MPHUCTYIA, KOjU je
yCcMjepeH MPBEHCTBEHO Ha pealin3allijy HacTaBHUX Capikaja, PeIIoKeHH MOJIEI
MoJia3y OJ] pa3BOjHUX IMOTpeda yueHHKa W OpraHu3allijy HacTaBe IMocMarpa Kao
JEMHCTBEH MPOIEC TOKOM TIpBa TPH pa3pelia OCHOBHE IIKOJIE.

Hayunu nonpuHoc paaa orena ce y GopMyarcamy OPUTHHAIHOT Pa3BOjHO-TU-
JAKTUYIKOT MOJIeia KOji MHTETPHUIIIC CaBPeMEHa TCOPHjCKa Ca3Hamba U MPAKTHIHA
HCKYCTBa HACTaBHUKA Y KOXEPEHTaH OKBHp 3a yHarpelheme MoueTHOr OCHOBHOT
oOpazoBama. VcToBpeMeHO, paj] MpejcTaBba MOJa3uIITe 32 Jlajba EMIMPHjCKa
HCTpaXXKHBamba M pa3Marpame MOTyhHOCTH PUMjeHE MPEUIOKESHOT MOoJIeNia y TIPO-
1ecy KypUKYJIYMCKUX TIPOMjeHa.

Kwyune pujeuu: mpBa Tpujana, KypHKYIyM, pa3Boj yUCHHKa, WHTETPUCAHO
yueme, pa3peaHa HacTaBa, (HOPMATHBHO BPEIHOBALE.
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FROM TEACHING CONTENT TO STUDENT
DEVELOPMENT: A GROWTH MODEL FOR THE UNIQUE
FIRST THREE YEARS OF PRIMARY SCHOOL

Modern education reforms increasingly shift the focus from delivering
curriculum content to developing competencies and the overall growth of students.
(Vilotijevi¢, 2006). However, teaching in the first grades of primary school is still
largely based on a subject-content approach, with the success of the teaching process
most often evaluated according to the extent of curriculum implementation. Based
on contemporary theoretical views on curriculum, developmental psychology,
and didactics, as well as the results of empirical research conducted among
primary school teachers, the paper analyses the limitations of the current teaching
organisation in the initial stage of primary education, (Suzi¢, 2005).

The main aim of the paper is to offer a conceptual framework for a different
organisation of early primary education through the Developmental Model of a
unified first triad. The proposed model is based on the view that teaching content
is a tool to encourage student development, rather than the ultimate goal of the
educational process.Its key components include developmental lesson planning,
integrated learning, continuity of development, formative assessment and teacher
professional autonomy. Unlike the traditional approach, which focuses mainly
on delivering the curriculum, the proposed model starts from the students’
developmental needs and views lesson organisation as a single process during the
first three years of primary school.

The scientific contribution of the work lies in formulating an original
developmental-didactic model that integrates contemporary theoretical knowledge
and teachers’ practical experience into a coherent framework for improving initial
primary education. At the same time, the work serves as a starting point for further
empirical research and consideration of the possibilities of applying the proposed
model in the process of curriculum changes.

Keywords: first triad, curriculum, student development, integrated learning,
classroom teaching, formative assessment.
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IZMEDU LJUBAVI I GRANICA: TEORIJSKO-APLIKATIVNI
PRISTUP ODGOJU DJETETA U SAVREMENOM DOBU

Savremeno roditeljstvo odvija se u uslovima ubrzanog Zivotnog tempa, sve
izrazenijeg uticaja digitalnog okruzenja i promijenjenog razumijevanja autoriteta
odraslih. U takvim okolnostima roditelji i vaspitaCi Cesto se suoCavaju sa
dilemom kako postaviti jasne i dosljedne granice, a istovremeno sacuvati bliskost,
dostojanstvo i emocionalnu sigurnost djeteta. Cilj rada je predstaviti teorijsko-
aplikativni pristup razvijen u okviru priru¢nika ,,Izmedu ljubavi i granica: Odgoj
djeteta u savremenom dobu®, kojim se relevantna pedagoska i psiholoska saznanja
povezuju sa konkretnim situacijama iz porodi¢nog i predskolskog konteksta.

U izradi prirucnika primijenjene su analiza relevantne stru¢ne i naucne
literature, teorijska sinteza razvojnih i pedagoskih pristupa, komparativno
razmatranje razli¢itih vaspitnih postupaka, modelovanje tipicnih odgojnih
situacija i refleksivna analiza iskustava iz neposredne vaspitno-obrazovne prakse.
Posebna paznja posvecena je razlikovanju kazne i discipline, ulozi emocionalne
povezanosti, razvoju samoregulacije i odgovornosti te znacaju pozitivne discipline
i razvojno primjerenih granica.

Analiza pokazuje da granice imaju razvojnu vrijednost kada su jasne, dosljedne,
prilagodene uzrastu djeteta i postavljene unutar odnosa zasnovanog na prihvatanju
i poStovanju. Ponasanje djeteta posmatra se kao poruka o njegovim potrebama,
emocijama i trenutnim moguénostima samoregulacije, dok se uloga odraslog
ne svodi na zaustavljanje nepozeljnog ponasanja, nego obuhvata povezivanje,
usmjeravanje i poducavanje prihvatljivim oblicima reagovanja.

Doprinos rada ogleda se u oblikovanju stru¢no utemeljenih, razumljivih i
prakti¢no primjenjivih smjernica namijenjenih roditeljima, vaspitac¢ima, studentima
i stru¢nim saradnicima. ZakljuCuje se da ljubav i granice nisu suprotstavljeni
odgojni principi, ve¢ medusobno povezani ¢inioci razvoja sigurnosti, samostalnosti
1 odgovornosti djeteta.

Kljucne rijeci: odgoj djeteta, roditeljstvo, granice, pozitivna disciplina,
emocionalna sigurnost, samoregulacija.

* ninic.danijela@yahoo.com

124



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Danijela Nini¢’, Eneida Musié
Preschool Institution KZD “Mali Princ”, Ugljevik

BETWEEN LOVE AND BOUNDARIES: A THEORY-TO-PRACTICE
APPROACH TO RAISING CHILDREN IN THE MODERN AGE

Contemporary parenting takes place amid an increasingly fast-paced way of
life, the growing influence of digital environments, and changing understandings
of adult authority. In such circumstances, parents and preschool teachers often face
the challenge of setting clear and consistent boundaries while preserving the child’s
sense of closeness, dignity, and emotional security. This paper presents the theory-
to-practice approach developed in the handbook Between Love and Boundaries:
Raising Children in the Modern Age, which connects relevant pedagogical and
psychological knowledge with concrete situations from family and preschool
contexts.

The handbook was developed through a review of relevant professional and
scholarly literature, a theoretical synthesis of developmental and pedagogical
approaches, a comparative consideration of different educational practices, the
modelling of typical child-rearing situations, and reflective analysis of experience
from direct educational practice. Particular attention is devoted to distinguishing
punishment from discipline, the role of emotional connection, the development of
self-regulation and responsibility, and the importance of positive discipline and
developmentally appropriate boundaries.

The analysis indicates that boundaries have developmental value when they
are clear, consistent, age-appropriate, and established within a relationship based
on acceptance and respect. A child’s behaviour is viewed as a message about
their needs, emotions, and current capacity for self-regulation. The adult’s role
is therefore not limited to stopping undesirable behaviour, but also encompasses
connection, guidance, and teaching acceptable ways of responding.

The contribution of the paper lies in formulating professionally grounded,
accessible, and practically applicable guidelines for parents, preschool teachers,
students, and professional associates. It concludes that love and boundaries
are not opposing educational principles, but mutually reinforcing factors in the
development of a child’s security, independence, and responsibility.

Keywords: child-rearing, parenting, boundaries, positive discipline, emotional
security, self-regulation.
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HAIIMOHAJIHU 3HAYAJ CTYINJA 3A YUYUTEJBE

VYuunresbcka ipodecuja je oyBeK IeheHa y CBUM HapoiuMa. Y YuTelb ce cMarpa
IMOCeOHUM THUTIOM JOBeKa. tberor ce nmuk maeanmsyje. O HETOBOT pana U yIiena,
3aBUCH yIJIE IIKOJIe, ajld U JAPYIITBA y IEIWHH. 3aTO CE OJ] YUHTeJba OUeKyje 1a
Oyne cBectpaH u caBpiueH. [lonasehu oz riobdamHOr HHTEpeca Aallamber APYIITBa
1 OpHMjeHTalMje CBPIICHUX CPEI-OLIKONIAla Ha CTYAHje MEAUIMHE, TEXHUKE, HH-
(dopmaTHKe 1 EKOHOMH]jE, YUUTEIbCKE CTYH]E Cy YITIaBHOM Ha MapruHu. Ha cry-
JIMje 32 yYUTEIhE Ce HE YIUCH]Y HajOOIbH CPEIH-OLIKOIIIH. YITUCAHN KaHIHJIATH CY
13 PA3IMIUTHX 00pa30BHUX Mpoduia, a Mehy mruMa UMa U OHUX KOjU Cy CPEImby
IIKOJTy 3aBPIIMIIN ca J0OpUM U JIOBOJGHUM ycrexoM. [lopen Tora, ynucHa KBoTa
Ha 7 npxaBHUX (akyarera y Penyonuuun CpOuju nanexo npemaiyje Opoj cTap-
HO MOTPeOHUX yuuTesba 3a paj y mkoiama. Ha oBuM mocraBkama, ayTop y pasy
pacmpaBjba O 3HaYajy W MOTPEOM JApyraduje OpraHu3aldje CTyAuja 3a YUYUTEIbE
KOju OM ce JIOIIPHUHENIO KBAUTETHHjEM 0a0upy KaHaIuaaTa y IMoriiely lUXOBOT
ycIexa y Cpellb0j IIKOIH, Opojy YIHCAaHUX U IpyradydjeM MPUCTYIIa YIUTEIbCKOM
CTymujy. AyTop y paay ykasyje Zia je HeOmXomHO aa (axkynTeTH 3a o0pa3oBame
yuuTeJba Hajipe A00ujy craryc Qakyarera o HauMOHAIHOT 3Hauaja. [lorpeOHO
je ¥ mpoNHCcUBame APYraudjux KpUTepujyMa 3a yIHcC Ha CTyAMje, Ha Koje Ou ce
MOTJIM YIMCHUBATH UCKJbYYHNBO YUEHHIIN Ca TMMHA3HjCKUM 00pa30BamkeM H Ca Of-
JTUYHUM ycriexoM. [IpeMa 0Boj cTyauju, Ha CTyauje OM ce Ha TOJUIIBEM HUBOY
yricuBaio Hajuire 10 kaHaumIaTa Ha CBAaKOM T0jeIMHAYHOM (DaKyITeTy, OCUM Ha
(akynrery y beorpany, rae 6u taj 6poj 6mo 30. Ctyaujcke mporpame je morpeod-
HO KOHLUMHMPATH J1a Oyny MHOBAaTHBHH, puiiarohenn norpedama npodecuje u ca
J0cTa MpakTu4He HacTaBe. CBe TO OM JOPIUHENO Aa CTyAM]je 3aBplie KBaJIUTETHN
KaJpOBH KOMIIETCHTHHU Jla pa3peAHy HAcTaBy JOBEIy Ha 3HATHO BHIIH HHUBO O]
noctojeher.

Kmwyune peuu: "HOBaTUBHE YUUTEIbCKE CTYAHN]€, CTyANj€ O HAIIMOHAIHOT 3Ha-
Yaja, pa3penHa HacTaBa, Miau pa3pean OCHOBHE IIKOJIC, KOMIIETEHTHOCT Y4H-
TeJba.
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NATIONAL SIGNIFICANCE OF TEACHER EDUCATION
STUDIES

The teaching profession has always been valued in all nations. A teacher is
considered a special type of person. Their image is idealized. The reputation of
the school and society as a whole depends on the teacher’s work and reputation.
Therefore, teachers are expected to be versatile and perfect. Starting from the global
interests of contemporary society and the orientation of high school graduates
toward studies in medicine, engineering, computer science, and economics, teacher
education studies are mostly on the margins. The best high school graduates do not
enroll in teacher education programs. The enrolled candidates come from various
educational profiles, including those who have completed high school with average
or passing grades. Furthermore, the enrollment quota at seven state faculties in the
Republic of Serbia far exceeds the actual need for teachers in schools. Based on
these observations, the author discusses the significance and necessity of a different
organization of teacher education studies that would lead to a more quality selection
of candidates in terms of their high school performance, the number of enrolled
students, and a different approach to teacher education. The author emphasizes that
faculties of teacher education must first gain the status of institutions of national
importance. It is also necessary to establish different admission criteria for the
programs, allowing only students with secondary school education and excellent
grades to enroll. According to this study, no more than 10 candidates should be
admitted annually to each individual faculty, except for the faculty in Belgrade,
where the number would be 30. The study programs need to be designed to be
innovative, tailored to the needs of the profession, and include ample practical
training. All of this would contribute to producing quality personnel capable of
elevating classroom teaching to a significantly higher level than the current one.

Keywords: innovative teacher education studies, studies of national importance,
classroom teaching, lower grades of primary school, teacher competency.
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IZAZIVANJE KOGNITIVNOG KONFLIKTA I ELIMINACIJA
SENZORNIH IZAZOVA NA UZRASTU OD 10-11 GODINA KROZ
PRIZMU HATTIEJEVOG MODELA VIDLJIVOG UCENJA

Ovaj rad istrazuje efekte izazivanja kognitivnog konflikta i primjene uslova
senzorne deprivacije i distrakcije na dekonstrukciju naivnih nau¢nih koncepata
o ljudskim culima kod ucenika osnovnoskolskog uzrasta. Teorijski okvir rada
utemeljen je u Hattiejevom modelu vidljivog u¢enja (Visible Learning), s posebnim
akcentom na efekte ucenickih ocekivanja, kognitivnog konflikta, metricke povratne
informacije i vr$njackog poucCavanja. Istrazivanje je sprovedeno kao kvalitativna
studija slu¢aja s elementima akcionog istrazivanja na prigodnom uzorku od
23 ucenika petog razreda. Podaci su prikupljeni putem strukturiranih matrica
predvidanja i refleksije te protokola opservacije na pet diferenciranih istrazivackih
stanica (okus/miris, dodir, sluh, vid i deprivacija vida). Rezultati su potvrdili
prisustvo visoke inicijalne kognitivne pristrasnosti i nekritickog oslanjanja na
primarne senzorne impresije. Suocavanje s empirijskim dokazima i primjena alata
za metricku verifikaciju (linijar, Stoperica) izazvali su kognitivni konflikt koji je u
realnom vremenu pokrenuo samoregulaciju i konceptualnu promjenu. Pored toga,
radionice u otezanim uslovima stimulisale su razvoj selektivne paznje i autentican
vr$njacki transfer strategija filtriranja distraktora. Rad pruza pedagoske smjernice
za kreiranje izazovnih nastavnih situacija u kojima proces djecijeg misljenja
postaje vidljiv i mjerljiv.

Kljucne rijeci: kognitivni konflikt, vidljivo ucenje, John Hattie, konceptualna
promjena, senzorne iluzije, samoregulacija.
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INDUCING COGNITIVE CONFLICT AND ELIMINATING
SENSORY CHALLENGES AT THE AGE OF 10-11 THROUGH
THE LENS OF HATTIE’S VISIBLE LEARNING MODEL

This paper explores the effects of inducing cognitive conflict and applying
conditions of sensory deprivation and distraction on the deconstruction of naive
scientific concepts about human senses among primary school students. The
theoretical framework of the paper is grounded in a Hattie’s model Visible Learning,
with a particular emphasis on the effects of student expectations, cognitive conflict,
metric feedback, and peer tutoring. The research was conducted as a qualitative
case study with elements of action research on a convenience sample of 23 fifth-
grade students. Data were collected through structured prediction and reflection
matrices, as well as observation protocols across five differentiated research stations
(taste/smell, touch, hearing, vision, and vision deprivation). The results confirmed
the presence of a high initial cognitive bias and uncritical reliance on primary
sensory impressions. Confrontation with empirical evidence and the application
of metric verification tools (ruler, stopwatch) induced cognitive conflict, which
triggered real-time self-regulation and conceptual change. Furthermore, workshops
conducted under difficult conditions stimulated the development of selective
attention and an authentic peer transfer of distractor-filtering strategies. The paper
provides pedagogical guidelines for creating challenging teaching situations in
which children’s thinking processes become visible and measurable.

Keywords: cognitive conflict, Visible Learning, John Hattie, conceptual change,
sensory illusions, self-regulation.
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KONTINUITET VRIJEDNOSNOG RAZVOJA DJETETA: OD
PORODICE DO PREDSKOLSKE USTANOVE I SKOLE

Porodica, uprkos brojnim izazovima sa kojima se decenijama suoc¢ava, i dalje
predstavlja prvo i najvaznije okruzenje u kojem se postavljaju temelji vrijedno-
snog razvoja djeteta. U porodici dijete sti¢e prva iskustva o odnosima, pripadanju,
odgovornosti, uzajamnom postovanju i pravilima ponasanja, uceci istovremeno o
sebi, drugima i svijetu koji ga okruzuje. Ulaskom u predskolsku ustanovu, a kasni-
je iu skolu, djetetov vrijednosni razvoj se nastavlja i pro$iruje. Porodi¢na iskustva
se u novom socijalnom okruzenju preispituju i nadograduju, a kroz interakciju sa
drugom djecom, vaspitacima i uciteljima, dobijaju nove oblike i znacenja. Namje-
ra autora rada je da, uz teorijski oslonac na Svarcovu teoriju osnovnih ljudskih vri-
jednosti, sagleda znacaj porodice i vaspitno-obrazovnih ustanova kao medusobno
povezanih okruZenja za vrijednosni razvoj djeteta predskolskog i mladeg Skolskog
uzrasta. Polazi se od stanovista da se osnovna struktura vrijednosti moze uociti ve¢
u ranom djetinjstvu, najprije u porodici, a kasnije u predskolskoj ustanovi i $koli,
gdje se postepeno diferencira i stabilizuje. U radu se ukazuje na potrebu usagla-
Senog i partnerskog djelovanja porodice, predSkolske ustanove i skole, sa ciljem
uspostavljanja kontinuiteta u procesu vrijednosnog razvoja djeteta. Takav pristup
podrazumijeva uvazavanje porodi¢nih iskustava, zajednicko djelovanje porodice i
vaspitno-obrazovne ustanove, te stvaranje podsticajnog okruzenja u kojem dijete
upoznaje vrijednosti, postepeno ih razumije, primjenjuje i Zivi.

Kljucne rijeci: porodica, vrijednosni razvoj, predskolsko vaspitanje, Skola,
kontinuitet.
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CONTINUITY IN CHILDREN’S VALUE DEVELOPMENT:
FROM THE FAMILY TO PRESCHOOL AND SCHOOL

Despite the numerous challenges it has faced over the decades, the family re-
mains the first and most important environment in which the foundations of chil-
dren’s value development are established. Within the family, children acquire their
first experiences of relationships, belonging, responsibility, mutual respect, and
behavioural norms, while simultaneously learning about themselves, others, and
the world around them. With the transition to preschool education and, subse-
quently, to school, children’s value development continues and expands. Within
these new social environments, family experiences are reconsidered and further
developed, while interactions with other children, preschool teachers, and primary
school teachers acquire new forms and meanings. Drawing on Schwartz’s Theory
of Basic Human Values as a theoretical framework, the paper aims to examine the
significance of the family and educational institutions as interconnected environ-
ments for the value development of preschool- and early school-age children. The
paper is based on the premise that the basic structure of values can be discerned as
early as childhood, initially within the family and later within preschool and school
settings, where it gradually becomes differentiated and stabilized. The paper high-
lights the need for coordinated and partnership-based engagement among fami-
lies, preschools, and schools, with the aim of establishing continuity in children’s
value development. Such an approach entails acknowledging children’s family
experiences, fostering collaborative engagement between families and education-
al institutions, and creating a supportive environment in which children become
acquainted with values, gradually develop an understanding of them, apply them,
and incorporate them into their everyday lives.

Keywords: tamily, value development, preschool education, school, continuity.
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NIKADA RANO, NIKADA KASNO: PREVENCIJA
PROBLEMATICNE UPOTREBE DIGITALNIH MEDIJA
KOD DECE I MLADIH

Razvoj i ucestalost problemati¢ne upotrebe digitalnih medija u ranom i sred-
njem detinjstvu, kao i u adolescenciji dovodi se u vezu sa brojnim drustvenim i
kontekstualnim faktorima: porodi¢nim i vr$njackim okruzenjem, Sirim drustvenim
normama u vezi upotrebe digitalnih medija, kao i samim $kolskim kontekstom. U
svetlu interakcione teorije problemati¢ne upotrebe medija (Domoff et al., 2020) i
teorije tehno-podsistema (DZonson & Puplampu, 2008), problemati¢na upotreba
medija dece 1 mladih posmatra se kao rezultat medudejstva porodi¢nih, socijalnih,
individualnih i tehnoloskih karakteristika. Cilj rada bio je da se sistematizuju re-
zultati o efektivnosti preventivnih i intervencionih pristupa usmerenih na proble-
mati¢nu digitalnu upotrebu kod dece i adolescenata. Metodom analize sadrzaja in-
tegrisani su rezultati 10 sistematskih pregleda i meta-analiza objavljenih u periodu
od januara 2021. do jula 2026. godine u bazama PubMed i ERIC. Intervencije su
pokazale efekte na problemati¢nu upotrebu digitalnih medija, interneta i internet
igara, pri ¢emu su efekti na problemati¢nu upotrebu medija bili izrazeniji od efeka-
ta na ukupno vreme pred ekranom. Sa stanovista efektivnosti, najperspektivnije su
bile kognitivno-bihejvioralne i porodi¢ne intervencije, kao i pristupi usmereni na
samoregulaciju, izvr$ne funkcije, edukaciju dece i roditelja i vr$njacke aktivnosti.
Buduca istrazivanja treba da posvete vecu paznju kontekstu upotrebe digitalnih
medija, samoregulaciji i porodi¢noj interakciji, uz podsticanje vece standardizacije
terminologije i instrumenata za procenu, kako bi se omogucilo pouzdanije porede-
nje rezultata izmedu studija.

Kljucne reci: digitalni mediji, ekranizam, digitalna pismenost, drustvene mreze,
Skolske i porodic¢ne intervencije.
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NEVER TOO EARLY, NEVER TOO LATE: PREVENTING
PROBLEMATIC DIGITAL MEDIA USE AMONG
CHILDREN AND YOUNG PEOPLE

The development and prevalence of problematic digital media use during ear-
ly and middle childhood, as well as adolescence, are associated with a range of
social and contextual factors, including the family and peer environment, broader
social norms surrounding digital media use, and the school context. In light of
the interactional theory of problematic media use (Domoff et al., 2020) and the
techno-subsystem theory (Johnson & Puplampu, 2008), problematic digital media
use among children and adolescents can be understood as the result of interac-
tions among family, social, individual, and technological characteristics. The aim
of this study was to systematise findings on the effectiveness of preventive and
intervention approaches targeting problematic digital media use among children
and adolescents. Using content analysis, findings from 10 systematic reviews and
meta-analyses published between January 2021 and July 2026 and identified in the
PubMed and ERIC databases were synthesised. The interventions demonstrated
effects on problematic digital media use, problematic Internet use, and Internet
gaming, with effects on problematic media use being more pronounced than those
on overall screen time. In terms of effectiveness, the most promising approaches
included cognitive-behavioural and family-based interventions, as well as inter-
ventions focusing on self-regulation, executive functions, education of children
and parents, and peer-based activities. Future research should place greater empha-
sis on the context of digital media use, self-regulation and family interaction, while
promoting greater standardisation of terminology and assessment instruments to
enable more reliable comparisons across studies.

Keywords: digital media, screen use, digital literacy, social media, school- and
family-based interventions.
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MOTHUBHU, BPUJEJHOCHA YCMJEPEIBA U
MMPO®ECHUOHAJIHA OYEKNBAIBA BYAYRUX YUUTEJ/bA
N BACITMTAYA HA TIOYETKY CTYAUJA

VY pamy cy npelncTaBibeHU pe3yNTaTi UCTPaKUBakba MOTHBA 3a 300D CTynuja,
BpHjETHOCHUX YCMjepema u IMpodecHoHaTHUX OYeKHBama Oyayhux yduTtesba H
BacmuTaya Ha o4eTKy crynuja. [loceOHa maxkma ycMjepeHa je Ha pasiiore u3dopa
CTyAM]a, yTHILA] APYTHX 0c00a Ha MPO(ECHOHAIIHO ONPE]jeIbCHbE, CXBATAE LIUIbE-
Ba CaBpPEMEHOT 00pa3oBama U MPeJCTaBe cTyiaeHata o Oyayhoj mpodecnoHamHoj
Y034 U JIMYHOM pa3Bojy. McTpaxkuBame je cripoBeieHO Ha Y30pKy ox 47 cTyae-
Hata npBe roaune Ilemaromkor ¢akynarera y bujesbunn y mikonckoj 2025/2026.
TOAWHM, OJ] KojuX je 20 cTymeHara cTyaujcKor mporpama Pa3penna HactaBa, a 27
cTyaMjcKor Tporpama IIpennikoiacko BacnuTame u odpasosame. [logamnu cy npu-
KYIUbCHH YITUTHHKOM KOHCTPYHCaHUM 3a MOTpede OBOT UCTpaKKBama, a oOpale-
HU TPUMjEHOM JECKpUNTHBHE cTatucTtuke. Hajuemhe o3naueH MoTuB 3a u300p
cTyauja Owia je Jby0aB npema pajy ca gjeriom (93,6%). Kao HajpakHUjU 1T caB-
pemMeHor obpa3oBama CTYIEHTH Cy Hajuyemnhe usasajanu cpehy gjerera (72,3%),
oK ¢y Mehy ocoOmHama 1 BjemTHHaMa Koje JKeJie 1a pa3BHjy TOKOM CTyIHja Haj-
3aCTYIUbCHUJU Omim crpribeme (68,1%) u komyHukanujcke Bjemrude (59,6%).
Pesynraru nokasyjy ja cy nodetHe npodecruoHa He npecTaBe CTyAeHaTa MPBeH-
CTBEHO yCMjepeHe Ha HelocpeaH paj ca AjeloM, MOAPIIKY BUXOBOM pa3Bojy U
pa3BHjamke NPAKTUYHUX KOMITeTeHI1ja. JloOMjeHn Halla3u IPe/ICTaBibhajy TOYETHO
Mjepeme, a MIOHOBJLEHO HCITUTHBAKE UCTE TeHepalltje TNIAaHUPAHO je Ha 3aBpIIeT-
Ky CTyZIHja paad carjielaBamba eBEHTYATHHX MPOMjeHa TOKOM WHHUITH]jaTHOT TIPO-
(hecnonamHOT 00pazoBama.

Kwyune pujeyu: MOTUBH, 00pa30Bambe, 3HABE.
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MOTIVES, VALUE GUIDELINES AND PROFESSIONAL
EXPECTATIONS OF FUTURE TEACHERS AND
EDUCATORS AT THE BEGINNING OF STUDIES

The paper presents the results of a study examining the motives for choosing
a field of study, value orientations, and professional expectations of prospective
primary school and preschool teachers at the beginning of their studies. Particular
attention was paid to the reasons for choosing the study programme, the influence
of other people on students’ career choices, their understanding of the goals of
contemporary education, and their perceptions of their future professional roles
and personal development. The study was conducted on a sample of 47 first-year
students at the Faculty of Education in Bijeljina in the 2025/2026 academic year,
including 20 students enrolled in the Primary Education study programme and 27
students enrolled in the Preschool Education study programme. Data were col-
lected using a questionnaire designed specifically for the purposes of this study
and analysed using descriptive statistics. The most frequently reported motive for
choosing the study programme was a love of working with children (93.6%). Stu-
dents most frequently identified children’s happiness as the most important goal
of contemporary education (72.3%), while patience (68.1%) and communication
skills (59.6%) were the most commonly reported qualities and skills they wished to
develop during their studies. The results indicate that students’ initial professional
perceptions are primarily oriented towards direct work with children, supporting
their development, and developing practical competencies. These findings repre-
sent the initial measurement, while a follow-up study involving the same cohort is
planned at the end of their studies in order to examine potential changes occurring
during initial professional education.

Keywords: motives, education, knowledge.
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ISPITIVANJE EFEKATA PROGRAMA MSPE NA PSTHOLOSKU
FLEKSIBILNOST MEDU MADARSKIM ELITNIM SPORTISTIMA

Intervencije zasnovane na svesnoj prisutnosti (mindfulness) privukle su sve
vecu paznju u sportskoj psihologiji zbog svog potencijala da unaprede psiholosko
funkcionisanje i adaptivne odgovore na zahteve povezane sa sportskim perfor-
mansama. Medutim, empirijski dokazi o programu Mindful Sport Performance
Enhancement (MSPE) medu madarskim elitnim sportistima i dalje su ograniceni.
Ova eksplorativna studija istrazivala je promene u psiholoskoj fleksibilnosti nakon
Sestonedeljne MSPE intervencije, pri ¢emu se psiholoska fleksibilnost smatra cen-
tralnim procesom povezanim sa adaptivnim suocavanjem, psiholoskim blagosta-
njem i sportskim u¢inkom (Kaufman i sar., 2016). Prethodna istrazivanja takode su
ukazala na mogucu povezanost izmedu MSPE-a i poboljSanih psiholoskih ishoda
kod sportista (Minkler i sar., 2025; Kelemen i sar., 2025).

Primenjen je longitudinalni dizajn sa ponovljenim merenjima na uzorku od 20
elitnih sportista iz jedne madarske sportske akademije, ukljucujuci kosarkase (n
=12, M = 25,5 godina) i dzudiste (n = 8, M = 15,9 godina). Ucesnici su pohadali
standardizovani Sestonedeljni MSPE program koji se sastojao od nedeljnih jed-
nocasovnih grupnih sesija licem u lice, vodenih od strane sertifikovanog MSPE
trenera. Psiholoska fleksibilnost procenjivana je viSe puta koriS¢enjem upitnika
Psy-Flex (Gloster i sar., 2021).

T-testovi za zavisne uzorke, kojima su uporedivani pocetni i zavr$ni rezultati
merenja, pokazali su znacajna poboljSanja psiholoske fleksibilnosti u obe grupe.
Znacajno povecanje zabelezeno je kod dzudista, t(5) = —4,00, p = .010, kao i kod
kosarkasa, t(5) = —5,00, p = .004. Poboljsanja su bila narocito izrazena u otvore-
nosti prema iskustvima, odrzavanju stabilnog osecaja sebe i angazovanju u smisle-
nim aktivnostima.

Ovi preliminarni nalazi podrzavaju izvodljivost i potencijalnu vrednost MSPE
programa za unapredenje psiholoske fleksibilnosti medu madarskim elitnim spor-
tistima. Buduca istrazivanja trebalo bi da ukljuce vece uzorke, kontrolne grupe i
pokazatelje sportskih performansi kako bi se dodatno procenili efikasnost i prak-
ti¢ni znacaj MSPE programa u vrhunskom sportu.

Kljucne reci: Mindful Sport Performance Enhancement (MSPE), svesna prisut-
nost (mindfulness), elitni sportisti.
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EXPLORING THE EFFECTS OF MSPE ON PSYCHOLOGICAL
FLEXIBILITY AMONG HUNGARIAN ELITE ATHLETES

Mindfulness-based interventions have received increasing attention in sport
psychology due to their potential to enhance psychological functioning and adap-
tive responses to performance-related demands. However, empirical evidence re-
garding Mindful Sport Performance Enhancement (MSPE) among Hungarian elite
athletes remains limited. This exploratory study investigated changes in psycho-
logical flexibility following a six-week MSPE intervention, with psychological
flexibility considered a central process associated with adaptive coping, well-be-
ing, and sport performance (Kaufman et al., 2016). Previous research has also indi-
cated potential associations between MSPE and improved psychological outcomes
in athletes (Minkler et al., 2025; Kelemen et al., 2025).

A longitudinal repeated-measures design was applied with 20 elite athletes
from a Hungarian sports academy, including basketball players (n = 12, M = 25.5
years) and judo athletes (n= 8, M = 15.9 years). Participants completed a standard-
ized six-week MSPE program consisting of weekly one-hour, in-person group ses-
sions delivered by a certified MSPE trainer. Psychological flexibility was assessed
repeatedly using the Psy-Flex questionnaire (Gloster et al., 2021).

Paired-samples t-tests comparing baseline and final assessments indicated
significant improvements in psychological flexibility in both groups. Significant
increases were observed among judo athletes, t(5) = —4.00, p =.010, and basket-
ball players, t(5) = —5.00, p = .004. Improvements were particularly evident in
openness to experiences, maintaining a stable sense of self, and engagement in
meaningful actions.

These preliminary findings support the feasibility and potential value of MSPE
for enhancing psychological flexibility among Hungarian elite athletes. Future re-
search should include larger samples, control conditions, and sport-performance
outcomes to further evaluate the effectiveness and practical relevance of MSPE in
elite sport settings.

Keywords: Mindful Sport Performance Enhancement (MSPE), Mindfulness,
Elite Athletes.
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RAZLIKE U MOTORICKIM SPOSOBNOSTIMA DJECAKA I
DJEVOJCICA PREDSKOLSKOG UZRASTA

Razvoj motorickih sposobnosti u predskolskom periodu zavisi od brojnih bio-
loskih, razvojnih i sredinskih faktora, pri ¢emu se odredene razlike javljaju izmedu
djecaka i djevojcica. Cilj istrazivanja bio je utvrdivanje i analiza razlika u moto-
rickim sposobnostima djecaka i djevojcica predSkolskog uzrasta u JU Djeciji vrti¢
,Cika Jova Zmaj“ u Bijeljini. Motoric¢ki status djece procijenjen je primjenom
standardizovane baterije testova kojima su bile obuhvacéene koordinacija, ravnote-
7a, brzina, fleksibilnost i eksplozivna snaga. Poredenjem rezultata izmedu djecaka
i djevojcica utvrdeno je da ne postoje karakteristicne razlike u pojedinim segmen-
tima motorickog razvoja. Dobijeni podaci doprinijeli su boljem razumijevanju
specifi¢nosti motorickog razvoja djece predskolskog uzrasta i ukazali na potrebu
za prilagodavanjem sadrzaja fizickih aktivnosti razliCitim razvojnim potrebama.
Rezultati predstavljaju osnovu za kvalitetnije planiranje usmjerenih motoric¢kih
aktivnosti u vrticu, sa ciljem podjednakog podsticanja razvoja svih motorickih
sposobnosti kod djecaka i djevojcica.

Kljucne rijeci: motoricki razvoj, polne razlike, predskolski uzrast.
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DIFFERENCES IN MOTOR ABILITIES BETWEEN
PRESCHOOL BOYS AND GIRLS

The development of motor abilities during the preschool period depends on
numerous biological, developmental, and environmental factors, with certain
differences occurring between boys and girls. The aim of this study was to
determine and analyze the differences in motor abilities between preschool boys
and girls attending the ,,Cika Jova Zmaj*“ Public Preschool Institution in Bijeljina.
The children’s motor status was assessed using a standardized battery of tests
covering coordination, balance, speed, flexibility, and explosive strength. By
comparing the results between boys and girls, it was determined that there are
no significant differences in specific aspects of motor development. The obtained
data contributed to a better understanding of the specific characteristics of motor
development in preschool children and highlighted the need to adapt physical
activity programs to different developmental needs. The findings provide a basis
for more effective planning of targeted motor activities in kindergarten, with the
goal of equally promoting the development of all motor abilities in both boys and
girls.

motor development, sex differences, preschool age.
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POVEZANOST TJELESNIH KARAKTERISTIKA
I MOTORICKIH SPOSOBNOSTI DJECE
PREDSKOLSKOG UZRASTA

Pravilan fizi¢ki razvoj u predskolskom uzrastu predstavlja znac¢ajan preduslov
za razvoj motorickih sposobnosti i formiranje aktivnog zivotnog stila. Cilj ovog
istrazivanja je ispitivanje povezanosti osnovnih antropometrijskih karakteristika i
motorickih sposobnosti djece predskolskog uzrasta u JU Djegiji vrti¢ ,,Cika Jova
Zmaj* u Bijeljini. U okviru istrazivanja odredeni su osnovni pokazatelji tjelesnog
razvoja, ukljucujudi tjelesnu visinu, tjelesnu masu i indeks tjelesne mase, dok su
motoricke sposobnosti procijenjene primjenom standardizovanih motorickih te-
stova. Analizom dobijenih podataka ispitano je postojanje povezanosti izmedu
morfoloskih karakteristika djece i uspjesnosti u izvodenju motorickih zadataka.
Posebna paznja posvecena je utvrdivanju da li povecana tjelesna masa moze biti
povezana sa slabijim rezultatima u pojedinim motorickim testovima. Rezultati
istrazivanja mogu doprinijeti ranom prepoznavanju faktora koji uti¢u na motoricki
razvoj i ukazati na znacaj svakodnevne fizicke aktivnosti u ocuvanju optimalnog
tjelesnog statusa djece.

Kljucne rijeci: antropometrijske karakteristike, motoricke sposobnosti, preds-
kolska djeca.
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RELATIONSHIP BETWEEN BODY CHARACTERISTICS
AND MOTOR ABILITIES OF PRESCHOOL CHILDREN

Proper physical development during preschool age represents a significant pre-
requisite for the development of motor abilities and the formation of an active
lifestyle. The aim of this study is to examine the relationship between basic an-
thropometric characteristics and motor abilities of preschool children attending the
,.Cika Jova Zmaj“ Public Preschool Institution in Bijeljina. Within the research,
basic indicators of physical development were determined, including body height,
body weight, and body mass index (BMI), while motor abilities were assessed
using standardized motor tests. Through the analysis of the obtained data, the ex-
istence of a relationship between children’s morphological characteristics and per-
formance in executing motor tasks was examined. Special attention was paid to
determining whether increased body weight may be associated with poorer results
in certain motor tests. The results of the study can contribute to the early identifi-
cation of factors influencing motor development and highlight the importance of
daily physical activity in maintaining optimal physical status in children.

Keywords:anthropometric characteristics, motor abilities, preschool children.
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PROMENE U MOTORICKIM SPOSOBNOSTIMA UCENIKA
MLAPEG SKOLSKOG UZRASTA POD UTICAJEM
EKSPERIMENTALNOG KINEZILOSKOG TRETMANA

Ovo istrazivanje imalo je za cilj da utvrdi efekte usmerenog, eksperimental-
nog kinezioloSkog tretmana na promene u motorickim sposobnostima kod dece
mladeg Skolskog uzrasta. Uzorak je ¢inilo 210 ucenika petog razreda osnovne
Skole, podeljenih u eksperimentalnu grupu (109 ucenika), koja je primenjivala
posmatrani kinezioloski program, i kontrolnu grupu (101 ucenik), koja je radi-
la po standardnom nastavnom planu i programu. Procenjivane su kljuéne mo-
toricke dimenzije, ukljucujuéi eksplozivnu snagu, koordinaciju, agilnost, br-
zinu i ravnotezu, primenom standardizovane baterije motorickih testova na
inicijalnom i finalnom merenju.

Rezultati  analize varijanse 1 multivarijantnih  analiza  pokaza-
li su statisticki znaCajne pozitivne promene u motorickom statusu uceni-
ka eksperimentalne grupe u odnosu na kontrolnu grupu na finalnom mere-
nju. Znacajan napredak uocava se u koordinaciji, brzini i eksplozivnoj snazi,
dok su kod kontrolne grupe promene bile minimalne. Nalazi potvrdjuju da
strukturisani, ciljani kinezioloski sadrzaji pruzaju efikasniji podsticaj za razvoj
motorickog potencijala dece mladeg Skolskog uzrasta nego tradicionalna nastava
fizickog vaspitanja, §to ukazuje na potrebu za modernizacijom i individualizaci-
jom kinezioloskih programa u $kolskom sistemu.

Kljucne rec¢i: motoricke sposobnosti, mladi $kolski uzrast, kinezioloski
tretman, fizicko vaspitanje
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CHANGES IN THE MOTOR ABILITIES OF YOUNGER
SCHOOL-AGE STUDENTS UNDER THE INFLUENCE
OF AN EXPERIMENTAL KINESIOLOGICALLY
DESIGNED TREATMENT

This study aimed to determine the effects of a targeted experimental ki-
nesiological treatment on changes in the motor abilities of younger school-age
children. The sample consisted of 210 fifth-grade primary school students, di-
vided into an experimental group (109 students) implementing the specif-
ic kinesiological intervention and a control group (101 students) following the
standard physical education curriculum. Key motor dimensions, including ex-
plosive power, coordination, agility, speed, and balance, were evaluated using a
standardized battery of motor tests at both initial and final measurements.

The results of multivariate and univariate analyses revealed statistically sig-
nificant positive changes in the overall motor status of the experimental group
compared to the control group at the final testing. Significant improvements
were noted particularly in coordination, speed, and explosive strength, where-
as the control group showed minimal progress. Findings confirm that struc-
tured, targeted kinesiological activities provide a substantially more effective
stimulus for developing motor potential in younger school-age children than tra-
ditional physical education classes, highlighting the need to modernize and adapt
physical activity programs within school systems.

Keywords: motor abilities, younger school age, kinesiological treatment,
physical education.
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POLNE I UZRASNE RAZLIKE U TJELESNOM SASTAVU
DJECE UZRASTA 5-6 GODINA

Tjelesni sastav predstavlja znacajan pokazatelj rasta i razvoja djece predskol-
skog uzrasta, pri cemu se njegove karakteristike mijenjaju u zavisnosti od uzra-
sta i pola. Cilj ovog istrazivanja je utvrditi postojanje polnih i uzrasnih razlika u
pokazateljima tjelesnog sastava kod djece uzrasta 5—6 godina. IstraZivanjem je
obuhvaceno 80 djece predskolskog uzrasta iz predskolskih ustanova na podrucju
Bijeljine, od ¢ega 40 djecaka 1 40 djevojcCica. Procjena tjelesnog sastava izvrSena je
primjenom bioelektri¢ne impedansne analize pomocu uredaja «Body composition
analyzer / mc-580». Analizirani su pokazatelji tjelesne mase, indeksa tjelesne mase
(BMI), procenta i mase tjelesne masti, miSi¢ne mase, tjelesne vode, kostane mase,
visceralne masti, bazalnog metabolizma (BMR), metabolicke starosti, sarkopenic-
nog indeksa i faznog ugla (Phase Angle). Posebna paznja posvecena je segmental-
noj analizi tjelesne kompozicije, koja obuhvata procjenu masnog i misi¢nog tkiva
lijeve i desne ruke, trupa i lijeve i desne noge. Ispitanici su grupisani prema polu
(djecaci i djevojcice) i uzrastu (5 1 6 godina), a dobijeni podaci su obradeni od-
govarajuc¢im statistickim metodama radi utvrdivanja razlika izmedu posmatranih
grupa. Rezultati su pokazali postojanje razlika u varijabli mase tjelesne masti (Fat
Mass), pri cemu su vece vrijednosti zabiljezene kod djevojcica, dok su u varijabli
tjelesne vode (Body Water) vece vrijednosti zabiljezene kod djecaka. Dobijeni re-
zultati pruzaju uvid u karakteristike tjelesnog sastava djece predskolskog uzrasta
i ukazuju na postojanje polnih specificnosti u pojedinim pokazateljima tjelesnog
sastava.

Kljucne rijeci: tjelesni sastav, predskolski uzrast, djeca, pol, uzrast, segmentalna
analiza.
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SEX AND AGE DIFFERENCES IN THE BODY
COMPOSITION OF CHILDREN AGED 5-6 YEARS

Body composition is an important indicator of growth and development in pre-
school children, with its characteristics varying according to age and sex. The aim
of this study was to determine the presence of sex- and age-related differences in
body composition indicators among children aged 5—6 years. The study included
80 preschool children from preschool institutions in the area of Bijeljina, com-
prising 40 boys and 40 girls. Body composition was assessed using bioelectrical
impedance analysis with a Body Composition Analyzer / MC-580 device. The
analyzed indicators included body mass, body mass index (BMI), body fat per-
centage and mass, muscle mass, body water, bone mass, visceral fat, basal met-
abolic rate (BMR), metabolic age, sarcopenic index, and phase angle. Particular
attention was paid to the segmental analysis of body composition, which included
the assessment of fat and muscle tissue in the left and right arms, trunk, and left
and right legs. The participants were grouped according to sex (boys and girls)
and age (5 and 6 years), and the obtained data were processed using appropriate
statistical methods to determine differences between the observed groups. The re-
sults showed differences in the Fat Mass variable, with higher values recorded in
girls, while higher values for the Body Water variable were recorded in boys. The
obtained results provide insight into the characteristics of body composition in
preschool children and indicate the presence of sex-specific differences in certain
body composition indicators.

Keywords: body composition, preschool age, children, sex, age, segmental
analysis.
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VJESTACKA INTELIGENCIJA U RANOM
PREPOZNAVANJU POSTULARNIH ODSTUPANJA KOD
ADOLESCENATA I MOGUCNOSTI AI-GENERISANIH
SADRZAJA U NASTAVI FIZICKOG VASPITANJA

Pravilno drzanje tijela i rano uocavanje posturalnih odstupanja predstavljaju
vazne zadatke zdravstvenog vaspitanja u adolescenciji. Cilj rada je da se, na osno-
vu pregleda naucne literature, razmotre mogucnosti 1 ograni¢enja primjene vje-
Stacke inteligencije u procjeni posture, kao i obrazovni potencijal Al-generisanih
medijskih sadrzaja za razvijanje svijesti o pravilnom drzanju tijela. Posebna paznja
posvecuje se primjeni digitalne analize poloZzaja tijela kao pomoc¢nog sredstva u
Skolskom okruzenju, uz razgranicenje izmedu ranog uocavanja mogucih odstu-
panja i stru¢ne dijagnostike. Razmatraju se i nacini na koje nastavnik fizickog
vaspitanja moze koristiti kratke video-sadrzaje, ilustracije i interaktivne materijale
za objasnjavanje pravilnog drzanja i podsticanje ucenika da kriticki procjenjuju
zdravstvene informacije u digitalnom prostoru. Analiza obuhvata pitanja tacnosti
procjene, zastite podataka maloljetnika, dostupnosti tehnologije i stru¢ne provjere
obrazovnih sadrzaja. Zakljucuje se da vjestacka inteligencija moze dopuniti rad
nastavnika i zdravstvenih stru¢njaka, pod uslovom da se koristi odgovorno, uz
provjerene informacije i odgovarajuce pedagosko vodenje.

Kljucne rijeci: vjestacka inteligencija; postura; adolescenti; fizicko vaspitanje;
zdravstvena pismenost.
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ARTIFICIAL INTELLIGENCE FOR THE EARLY
DETECTION OF POSTURAL DEVIATIONS IN
ADOLESCENTS AND THE USE OF AI-GENERATED
CONTENT IN PHYSICAL EDUCATION

Proper body posture and the early identification of postural deviations are im-
portant components of health education during adolescence. The aim of this study
is to review the scientific literature in order to examine the potential and limitations
of artificial intelligence (Al) in postural assessment, as well as the educational
potential of Al-generated media content for raising awareness of proper body pos-
ture. Particular attention is given to the application of digital postural analysis as a
supportive tool in school settings, with a clear distinction between the early iden-
tification of potential postural deviations and professional clinical diagnosis. The
study also considers ways in which physical education teachers can use short-form
video content, illustrations, and interactive educational materials to explain proper
posture and encourage students to critically evaluate health-related information
in digital environments. The analysis addresses key issues concerning assessment
accuracy, the protection of minors’ personal data, accessibility of technology, and
professional validation of educational content. It is concluded that artificial intel-
ligence has the potential to complement the work of teachers and healthcare pro-
fessionals, provided that it is used responsibly, is based on scientifically validated
information, and is implemented with appropriate pedagogical guidance.

Keywords: artificial intelligence; posture; adolescents; physical education;
health literacy.
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DIGITALNO DJETINJSTVO I FIZICKA NEAKTIVNOST
UCENIKA OSNOVNOSKOLSKOG UZRASTA: SAVREMENI
1ZAZOVI KINEZIOLOSKE EDUKACIJE

Digitalne tehnologije postale su sastavni dio svakodnevnog zivota djece i zna-
¢ajno uti¢u na nacin ucenja, komunikacije i provodenja slobodnog vremena. Nji-
hovo dugotrajno koriStenje moze povecati sedentarno ponasanje i potisnuti fizicku
aktivnost, aktivnu igru, boravak na otvorenom i san. Cilj ovog rada jeste analizirati
odnos izmedu digitalnog djetinjstva i fizicke neaktivnosti ucenika osnovnoskol-
skog uzrasta te sagledati savremene izazove i mogucnosti kinezioloske edukacije.
Rad je teorijskog preglednog karaktera i zasnovan je na analizi relevantne domace
1 strane naucne literature. Pregledani nalazi pokazuju da veliki broj djece ne ostva-
ruje preporuceni nivo fizicke aktivnosti, pri ¢emu nivo aktivnosti uglavnom opada
sa uzrastom. Fizicka neaktivnost povezana je sa nepovoljnim pokazateljima fizic-
kog zdravlja, motorickog razvoja, psiholosSke dobrobiti, paznje i Skolskog funk-
cionisanja. Medutim, koriStenje digitalnih uredaja nije jedini uzrok nedovoljnog
kretanja, jer znac¢ajnu ulogu imaju porodic¢ne navike, skolsko okruZzenje, motivaci-
ja i dostupnost prostora za fizicku aktivnost. Posebno je vazno podsticati kretanje
ucenika od prvog do petog razreda kroz nastavu fizickog vaspitanja, aktivne pau-
ze, aktivno ucenje, boravak na otvorenom i aktivnosti prilagodene individualnim
mogucénostima. Zakljucuje se da unapredenje zivotnih navika ucenika zahtijeva
povezano djelovanje $kole, porodice i nastavnika.

Kljucne rijeci: digitalno djetinjstvo, fizicka aktivnost, fizicka neaktivnost,
sedentarno ponasanje, uc¢enici osnovnoskolskog uzrasta, kinezioloska edukacija.
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DIGITAL CHILDHOOD AND PHYSICAL INACTIVITY OF
PRIMARY SCHOOL STUDENTS: MODERN CHALLENGES
OF KINESIOLOGY EDUCATION

Digital technologies have become an integral part of children’s daily lives and
significantly influence how they learn, communicate, and spend their leisure time.
Prolonged use of digital devices may increase sedentary behaviour and displace
physical activity, active play, outdoor time, and sleep. This paper aims to analyse
the relationship between digital childhood and physical inactivity among primary
school pupils and to examine contemporary challenges and opportunities in kine-
siology education. The paper is a theoretical review based on an analysis of rele-
vant national and international scientific literature. The reviewed findings indicate
that many children do not achieve the recommended level of physical activity and
that activity levels generally decline with age. Physical inactivity is associated
with unfavourable indicators of physical health, motor development, psycholog-
ical well-being, attention, and school functioning. However, digital device use is
not the sole cause of insufficient physical activity, as family habits, the school
environment, motivation, and access to suitable spaces also play important roles.
Promoting physical activity is particularly important among pupils from the first to
the fifth grade through physical education, active breaks, movement-based learn-
ing, outdoor activities, and tasks adapted to individual abilities. It is concluded that
improving pupils’ lifestyle habits requires coordinated action by schools, families,
and teachers.

Keywords: digital childhood, physical activity, physical inactivity, sedentary
behaviour, primary school pupils, kinesiology education.
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AHAJIN3A COMATCKUX 1 MOP®OJIOIIKHUX
IMAPAMETAPA KOJl YYHEHUKA YETBPTOI' PA3PEJIA
OCHOBHE HIKOJIE Y KOHTEKCTY INPOLIEHE
3PABCTBEHOI' CTATYCA

usb oBor McTpaxkKBama OWO je Ja ce aHaIM3UPajy COMATCKH U MOP(OIOIIKH
rapaMeTpH KoJl yUeHHKa YETBPTOI pa3pesia OCHOBHE LIKOJIE Y KOHTEKCTY IPOLICHE
3paBCTBEHOT CTaTyca, Kao U Ja Ce UCINTA]y pa3jIuKe y OAHOCY Ha I10J1 HCIIMTAHH-
ka. MctpaskuBame je cipoBeJeHO Ha Y30pKy oa 250 yyeHnka miialer IKoICKOT y3-
pacra, ox uera je 130 ucnuranuka Mymkor nosia u 120 ucnuTaHuka )KeHCKOT 1MoJia.
3a mpoleHy COMAarCKUX M MOPQOJIOIIKKX MapaMeTapa MPUMEHEH je CeT aHTPO-
MOMETPHUjCKUX Mepa y CKJIaay ca nmpenopykama MHTepHAIMOHATHOT OHOJIONIKOT
mporpama, a aHaJIn3upane cy cienehe Bapujadmne: Tenecna Bucuna, /ly’xnHa pyke,
[upuna pamena, J{ujameTap pyuHor 3mmo0a, O0uM orpykeHe HajulakTuIe, Teme-
cHa maca, Koxxau Habop neha n Koxxan HaOop cromaka. Y oOpaau nogaraka npu-
MEH-CHE Cy JIECKPUNTUBHA cTaTHCTHKA, KomMoropoB-CMUPHOBIBEB TECT U t-TECT
3a He3aBUCHE y30pKe. PesyiraTm mcTpakWBama TOKa3alid Cy 3a10BoJbaBajyhy
JMCKPUMHHATHBHOCT BehrHE aHAIM3UPaHUX BapHjadIIH, Ka0 U HOPMAITHY TUCTPH-
Oymujy pesynrara. Takolhe, HUCY YTBpl)eHE CTAaTHCTHYKH 3HAYAjHE pa3IuKe u3Mel)y
JiedaKa ¥ JeBOjYMLA Y aHAIM3UPAaHUM [TapaMeTprMa TeJecHOr craryca. JloOujenn
pe3yiiTaty ykasyjy Ha 3Hauyaj npahema coMaTcKux U MOp(OJIOMIKHUX apameTapa y
Mita)eM LIKOJICKOM y3pacTy paau OJaroBpeMeHe MpOoILeHe 3ApaBCTBEHOT cTaryca
Jelie ¥ TUTaHUparba aeKBaTHUX caapikaja GU3HMYKOT U 3[paBCTBEHOT BacIUTambA.

Kmwyune peuu: comarcku mnapameTpu, MOPQOIIOINIKE KapaKTepPUCTUKE, 3paB-
CTBEHH CTaTyC, y4eHUIM Mial)er IIKOJICKOT y3pacTa, aHTPOIIOMETpH]a.
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ANALYSIS OF SOMATIC AND MORPHOLOGICAL
PARAMETERS IN FOURTH-GRADE PRIMARY SCHOOL
STUDENTS IN THE CONTEXT OF HEALTH STATUS
ASSESSMENT

The aim of this study was to analyze somatic and morphological parameters in
fourth-grade primary school students in the context of health status assessment,
as well as to examine gender differences among the participants. The study was
conducted on a sample of 250 younger school-age students, including 130 male
and 120 female participants. A set of anthropometric measurements, in accordance
with the recommendations of the International Biological Program, was applied
for the assessment of somatic and morphological parameters. The following vari-
ables were analyzed: Body Height, Arm Length, Shoulder Width, Wrist Diameter,
Upper Arm Circumference, Body Mass, Back Skinfold, and Abdominal Skinfold.
Descriptive statistics, the Kolmogorov—Smirnov test, and the independent samples
t-test were used for data processing. The research results indicated satisfactory
discriminative validity for most of the analyzed variables, as well as a normal dis-
tribution of the results. Furthermore, no statistically significant differences were
found between boys and girls in the analyzed parameters of body status. The ob-
tained findings emphasize the importance of monitoring somatic and morphologi-
cal parameters in younger school-age children in order to ensure timely assessment
of children’s health status and adequate planning of physical and health education
contents.

Keywords: somatic parameters, morphological characteristics, health status,
younger school-age students, anthropometry.
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POLNE RAZLIKE U MOTORICKIM SPOSOBNOSTIMA
DJECE MLAPEG SKOLSKOG UZRASTA: TRANSVERZALNA
ANALIZA PRIMJENOM EUROFIT BATERIJE

Cilj istrazivanja bio je utvrditi polne razlike u motorickim sposobnostima djece
mladeg Skolskog uzrasta. Istrazivanje je sprovedeno transverzalnim dizajnom na
uzorku od 106 ucenika drugog razreda, uzrasta 7-8 godina (51 djecak i 55 djevoj-
¢ica). Motoricke sposobnosti procijenjene su pomocu osam testova zasnovanih na
EUROFIT bateriji: Flamingo balans, taping rukom, pretklon u sjedu, skok udalj iz
mjesta, dinamometrija Sake, podizanje trupa, izdrzaj u zgibu i Cunasto tréanje 10
x 5 m. Primijenjeni su deskriptivni statisticki pokazatelji, Kolmogorov—Smirnov
test, MANOVA i ANOVA. Na multivarijatnom nivou utvrdena je statisticki zna-
Cajna razlika izmedu djecaka i djevojc¢ica (F = 7,823; p < 0,001). Univarijatno,
djevojcice su ostvarile bolji rezultat u pretklonu u sjedu (19,763 + 6,486 naspram
13,509 £5,127 cm; n? = 0,216; p < 0,001), dok su djecaci bili uspjesniji u izdrzaju
u zgibu (6,46 £ 3,05 naspram 4,87 £ 2,86 s; > =0,122; p <0,001). U ostalim testo-
vima nisu utvrdene znacajne polne razlike. Rezultati potvrduju da su polne razlike
u ovom uzrastu selektivne i specifi¢ne za pojedine motoricke dimenzije, $to treba
uzeti u obzir pri planiranju nastave fizickog vaspitanja.

Kljuéne rijeci: motoricke sposobnosti, polne razlike; mladi $kolski uzrast; EU-
ROFIT baterija; fizicka spremnost; motoricki razvoj; fizicko vaspitanje.
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SEX DIFFERENCES IN MOTOR ABILITIES OF YOUNG
SCHOOL-AGE CHILDREN: A CROSS-SECTIONAL
ANALYSIS USING THE EUROFIT BATTERY

The aim of this study was to determine sex differences in the motor abilities
of young school-age children. The study employed a cross-sectional design on a
sample of 106 second-grade students aged 7—8 years (51 boys and 55 girls). Motor
abilities were assessed using eight tests based on the EUROFIT battery: Flamingo
balance, plate tapping, sit-and-reach, standing broad jump, handgrip dynamom-
etry, sit-ups, bent-arm hang, and 10 x 5 m shuttle run. Descriptive statistical in-
dicators, the Kolmogorov—Smirnov test, MANOVA, and ANOVA were applied.
At the multivariate level, a statistically significant difference was found between
boys and girls (F = 7.823; p < 0.001). At the univariate level, girls achieved better
results in the sit-and-reach test (19.763 + 6.486 vs. 13.509 = 5.127 cm; n?> = 0.216;
p < 0.001), whereas boys performed better in the bent-arm hang (6.46 + 3.05 vs.
4.87+2.86 s;1>=0.122; p < 0.001). No significant sex differences were found in
the other tests. The results confirm that sex differences at this age are selective and
specific to particular motor dimensions, which should be taken into account when
planning physical education instruction.

Keywords: motor abilities; sex differences; young school-age children; EU-
ROFIT battery; physical fitness; motor development; physical education.
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PREDIKTIVNA VRIJEDNOST MORFOLOSKIH DIMENZIJA
ZA RAZVOJ SPECIFICNIH MOTORICKIH SPOSOBNOSTI
DJECAKA MLADE SKOLSKE DOBI

Cilj ovog istrazivanja bio je utvrditi prediktivnu vrijednost cjelovitog sustava
morfoloskih varijabli za klju¢ne motori¢ke sposobnosti (brzinu, agilnost i eksplo-
zivnu snagu) kod djecaka mlade Skolske dobi. Uzorak ispitanika Cinila su 192 dje-
caka drugog razreda osnovne skole (kronoloske dobi 8 + 0,5 godina), podijeljena u
dva subuzorka s obzirom na kinezioloski status: 96 djecaka koji treniraju kosarku i
96 djecaka koji ne sudjeluju u izvanskolskim sportskim aktivnostima. Prediktorski
skup varijabli obuhvacao je 12 antropometrijskih mjera kojima su procjenjivane
longitudinalna i transverzalna dimenzionalnost skeleta, volumen tijela te potkozno
masno tkivo. Kriterijski sustav €inili su standardizirani motoricki testovi: trcanje
na 60 metara, Cunasto tr¢anje 4 x 10 metara i skok u dalj s mjesta. Podaci su obra-
deni metodom multipne regresijske analize.

Rezultati su pokazali visoku statisticku znacajnost svih regresijskih modela
(p <0,01), pri cemu je morfoloski sustav objasnio 41 % varijance brzine, 34 %
varijance agilnosti i 48 % varijance eksplozivne snage. Kozni nabor na trbuhu
identificiran je kao najsnazniji pojedinacni negativni prediktor u svim modelima,
$to potvrduje da potkozno masno tkivo djeluje kao pasivni mehanicki balast koji
ogranic¢ava ucinkovitost kretanja djeCaka. Nasuprot tome, tjelesna visina i duljina
noge ostvarile su pozitivan prediktivni doprinos u testovima linearnog sprinta i
eksplozivne snage, dok u podrucju agilnosti longitudinalne mjere gube pozitivan
utjecaj zbog biomehanickih zahtjeva stabilizacije viSeg tezista tijela.

Dobivene spoznaje upucuju na potrebu implementacije individualiziranih i di-
ferenciranih programa u primarnom obrazovanju i $kolskom sportu radi optimiza-
cije motorickog razvoja te prevencije djecje pretilosti.

Kljucne rijeci: multipna regresija, antropometrija, brzina, agilnost, eksplozivna
snaga, mehanicki balast.
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PREDICTIVE VALUE OF MORPHOLOGICAL DIMENSIONS
FOR THE DEVELOPMENT OF SPECIFIC MOTOR
ABILITIES IN YOUNGER SCHOOL-AGE BOYS

“The aim of this study was to determine the predictive value of a comprehen-
sive system of morphological variables for key motor abilities (speed, agility, and
explosive power) in primary school-aged boys. The sample consisted of 192 sec-
ond-grade elementary school boys (chronological age: 8 + 0.5 years), divided into
two subsamples according to their kinesiology status: 96 boys who participated
in basketball training and 96 boys who did not engage in extracurricular sports
activities. The predictor set comprised 12 anthropometric measures assessing the
longitudinal and transverse dimensions of the skeleton, body volume, and subcu-
taneous adipose tissue. The criterion system included standardized motor tests: the
60-meter sprint, the 4 X 10-meter shuttle run, and the standing long jump. The data
were analyzed using multiple regression analysis.

The results revealed a high level of statistical significance for all regression
models (p < 0.01), with the morphological system explaining 41% of the variance
in speed, 34% of the variance in agility, and 48% of the variance in explosive
power. Abdominal skinfold thickness emerged as the strongest individual negative
predictor across all models, confirming that subcutaneous fat acts as a passive me-
chanical burden that limits movement efficiency in boys. In contrast, body height
and leg length made positive predictive contributions to linear sprint and explosive
power performance. However, in the domain of agility, longitudinal body dimen-
sions lost their positive influence due to the biomechanical demands associated
with stabilizing a higher center of mass.

These findings highlight the need to implement individualized and differenti-
ated programs in primary education and school sports in order to optimize motor
development and contribute to the prevention of childhood obesity.

Keywords: multiple regression, anthropometry, speed, agility, explosive power,
mechanical ballast.
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ANALIZA MOTORICKIH SPOSOBNOSTI KOD UCENIKA
MLAPEG SKOLSKOG UZRASTA

Cilj ovog istrazivanja bio je da se analiziraju motoricke sposobnosti djece
mladeg Skolskog uzrasta u odnosu na pol i razred koji ucenici pohadaju. Uzorak je
¢inilo 200 ucenika osnovne $kole, oba pola, rasporedenih u prvi, trec¢i, Cetvrti i peti
razred. Za procjenu motorickih sposobnosti primijenjena je baterija motorickih
testova prema Bala, Stojanovi¢ i Stojanovi¢ (2007), kojom su obuhvaceni
testovi koordinacije, brzine, snage, fleksibilnosti i drugih relevantnih motoric¢kih
dimenzija. Podaci su obradeni primjenom deskriptivne statistike, Kolmogorov—
Smirnov testa normalnosti distribucije i t-testa za nezavisne uzorke. Rezultati su
pokazali da kod ucenika prvog razreda nisu utvrdene statisticki znacajne razlike
prema polu, dok se u tre¢em, Cetvrtom i petom razredu pojavljuju razlike u
pojedinim motorickim testovima. Djecaci su ostvarili bolje rezultate u pojedinim
testovima koordinacije i eksplozivne snage, dok su djevojcice pokazale prednost u
fleksibilnosti. Dobijeni rezultati ukazuju na potrebu individualizovanog pristupa u
nastavi fizickog vaspitanja i planskog razvoja motorickih sposobnosti u skladu sa
uzrastom, polom i individualnim moguénostima ucenika.

Kljucne rijeci: motoricke sposobnosti; mladi skolski uzrast; polne razlike;
fizicko vaspitanje; motoricki testovi.
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ANALYSIS OF MOTOR SKILLS IN YOUNG SCHOOL-AGE
CHILDREN

The aim of this study was to analyze motor abilities of younger school-age
children in relation to sex and school grade. The sample consisted of 200 primary
school pupils of both sexes, attending the first, third, fourth and fifth grades.
Motor abilities were assessed using the motor test battery proposed by Bala,
Stojanovi¢ and Stojanovi¢ (2007), which includes tests of coordination, speed,
strength, flexibility and other relevant motor dimensions. The data were processed
using descriptive statistics, the Kolmogorov—Smirnov test for normality and the
independent samples t-test. The results showed that no statistically significant
sex differences were found among first-grade pupils, while certain differences
appeared in the third, fourth and fifth grades. Boys achieved better results in some
tests of coordination and explosive strength, whereas girls showed an advantage
in flexibility. These findings indicate the need for an individualized approach in
physical education, with systematic development of motor abilities according to
pupils’ age, sex and individual capacities. Future research should include larger and
more balanced samples, as well as longitudinal monitoring of motor development
during the early school period.

Keywords: motor abilities; younger school age; sex differences; physical
education; motor tests.
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ANALIZA MORFOLOSKIH KARAKTERISTIKA KOD
UCENIKA MLADPEG SKOLSKOG UZRASTA

Cilj ovog istrazivanja bio je da se analiziraju morfoloske karakteristike u¢enika
mladeg Skolskog uzrasta u odnosu na pol i razred. Uzorak je ¢inilo 200 ucenika
prvog, treeg, Cetvrtog i petog razreda osnovne Skole, oba pola. Morfoloski prostor
procijenjen je kroz mjere longitudinalne i transverzalne dimenzionalnosti skeleta,
volumena i mase tijela, te potkoznog masnog tkiva. Za obradu podataka primi-
jenjeni su deskriptivni statisticki pokazatelji, Kolmogorov—Smirnov test normal-
nosti distribucije i t-test za nezavisne uzorke. Rezultati su pokazali da u prvom i
treCem razredu ne postoje statisticki znacajne razlike izmedu djecaka i djevojcica
u analiziranim varijablama. U Cetvrtom razredu znacajna razlika utvrdena je samo
kod §irine ramena, u korist djecaka, ali se ovaj rezultat mora tumaciti oprezno zbog
malog broja ispitanika muskog pola. U petom razredu statisticki znacajne razlike
utvrdene su kod Sirine ramena, u korist djecaka, i koznog nabora nadlaktice, u
korist djevojcica. Dobijeni rezultati ukazuju da se izrazenija polna diferencijacija
morfoloskih karakteristika javlja u starijim razredima, odnosno u periodu pribliza-
vanja pretpubertetskim promjenama.

Kljucne rijeci: morfoloske karakteristike, ucenici, polne razlike, antropometri-
ja, Skolski uzrast.
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ANALYSIS OF MORPHOLOGICAL CHARACTERISTICS IN
STUDENTS OF YOUNGER SCHOOL AGE

The aim of this study was to analyze the morphological characteristics of
younger school-age pupils in relation to sex and grade. The sample consisted of
200 pupils of both sexes attending the first, third, fourth, and fifth grades of prima-
ry school. The morphological space was assessed through measures of longitudi-
nal and transversal skeletal dimensionality, body volume and mass, and subcuta-
neous adipose tissue. Data were processed using descriptive statistical indicators,
the Kolmogorov—Smirnov test for normality, and the independent samples t-test.
The results showed no statistically significant differences between boys and girls
in the first and third grades for the analyzed variables. In the fourth grade, a sig-
nificant difference was found only in shoulder width, in favor of boys; however,
this finding should be interpreted with caution due to the small number of male
participants. In the fifth grade, statistically significant differences were found in
shoulder width, in favor of boys, and in the upper-arm skinfold, in favor of girls.
The findings indicate that more pronounced sex differentiation in morphological
characteristics appears in higher grades, particularly during the period approaching
prepubertal changes.

Keywords: morphological characteristics, pupils, sex differences, anthropom-
etry, school age.
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MORFOLOSKE KARAKTERISTIKE DJECE MLADPEG
SKOLSKOG UZRASTA

Morfoloske karakteristike predstavljaju znacajne pokazatelje rasta i fizickog
razvoja djece, a njihovo pra¢enje u mladem Skolskom uzrastu omogucéava pravo-
vremeno sagledavanje individualnih i polnih razlika. Cilj ovog istrazivanja bio je
analizirati osnovne morfoloske karakteristike djece uzrasta od 7 do 8 godina. Istra-
zivanje je sprovedeno na uzorku od 60 uc¢enika Osnovne skole ,,Jovan Duci¢ u Bi-
jeljini, od kojih je bilo 30 djecaka i 30 djevojcica. Prosjecna tjelesna visina djecaka
iznosila je 126,54 + 3,24 cm, a tjelesna tezina 25,83 + 4,51 kg. Kod djevojéica je
prosjecna tjelesna visina iznosila 127,49 + 4,25 cm, dok je prosjecna tjelesna tezi-
na bila 26,16 + 5,47 kg. DjevojcCice su imale nesSto viSe prosjecne vrijednosti oba
posmatrana parametra, uz izrazeniju varijabilnost tjelesne tezine. Raspon tjelesne
tezine bio je 16,0-38,0 kg kod djecaka i 18,5-49,8 kg kod djevojcica. Rezultati
ukazuju na relativno homogenu strukturu uzorka u pogledu tjelesne visine, dok su
kod tjelesne tezine zabiljeZene izrazenije individualne razlike. Dobijeni rezultati
potvrduju znacaj kontinuiranog prac¢enja morfoloskih karakteristika tokom perioda
intenzivnog rasta i razvoja.

Kljucne rijeci: morfoloske karakteristike, tjelesna visina, tjelesna tezina, mladi
skolski uzrast.
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MORPHOLOGICAL CHARACTERISTICS OF YOUNGER
SCHOOL-AGE CHILDREN

Morphological characteristics represent important indicators of children’s
growth and physical development, while their monitoring during younger school
age enables the timely identification of individual and sex-related differences. The
aim of this study was to analyse the basic morphological characteristics of children
aged 7 to 8 years. The study was conducted on a sample of 60 pupils from the
“Jovan Duci¢” Primary School in Bijeljina, comprising 30 boys and 30 girls. The
mean body height of the boys was 126.54 + 3.24 cm, while their mean body weight
was 25.83 = 4.51 kg. Among the girls, the mean body height was 127.49 + 4.25
cm, whereas the mean body weight was 26.16 &= 5.47 kg. The girls showed slightly
higher mean values for both observed parameters, along with greater variability
in body weight. Body weight ranged from 16.0 to 38.0 kg in boys and from 18.5
to 49.8 kg in girls. The results indicate a relatively homogeneous sample struc-
ture in terms of body height, while more pronounced individual differences were
observed in body weight. The obtained findings confirm the importance of con-
tinuous monitoring of morphological characteristics during periods of intensive
growth and development.

Keywords: morphological characteristics, body height, body weight, younger
school age.
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RAZLIKE U KOMPOZICIJI TIJELA IZMEDU
DJECAKA I DJEVOJCICA MLAPEG SKOLSKOG
UZRASTA 1Z BIJELJINE

Tjelesna kompozicija predstavlja znacajan pokazatelj rasta, razvoja i zdrav-
stvenog statusa djece, a njeno pracenje posebno je vazno tokom perioda intenziv-
nih morfoloskih i funkcionalnih promjena. Cilj ovog rada je sagledavanje razlika
u tjelesnoj kompoziciji izmedu djecaka i djevojcica mladeg Skolskog uzrasta, sa
posebnim osvrtom na karakteristike djece iz Bijeljine. U radu su analizirani rele-
vantni pokazatelji tjelesne kompozicije 1 antropometrijske karakteristike koje se
koriste za procjenu rasta i razvoja djece. Posebna paznja posvecena je tjelesnoj vi-
sini 1 masi, indeksu tjelesne mase, masnoj i bezmasnoj tjelesnoj masi, procentu tje-
lesne masti i drugim pokazateljima uhranjenosti. Pregled dosadasnjih istrazivanja
ukazuje na postojanje polnih razlika u pojedinim komponentama tjelesnog sastava
ve¢ u mladem Skolskom uzrastu, pri cemu djevoj€ice uglavnom pokazuju veéi
udio masnog tkiva, dok djecaci imaju izrazenije vrijednosti pojedinih pokazatelja
bezmasne mase i motorickih sposobnosti. Na tjelesnu kompoziciju, pored pola
1 uzrasta, uticu fizicka aktivnost, nacin ishrane, zivotne navike, socioekonomski
uslovi i genetski faktori. Dobijena saznanja mogu predstavljati osnovu za pravo-
vremeno pracenje razvoja djece i planiranje aktivnosti usmjerenih ka unapredenju
njihovog zdravlja i fizickog razvoja.

Kljucne rijeci: tjelesna kompozicija, antropometrija, mladi skolski uzrast, pol-
ne razlike, Bijeljina.
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DIFFERENCES IN BODY COMPOSITION
BETWEEN BOYS AND GIRLS OF YOUNGER
SCHOOL AGE FROM BIJELJINA

Body composition represents an important indicator of children’s growth, de-
velopment, and health status, and its monitoring is particularly important during
periods of intensive morphological and functional changes. The aim of this study
is to examine differences in body composition between boys and girls of younger
school age, with particular reference to children from Bijeljina. The paper analyzes
relevant indicators of body composition and anthropometric characteristics com-
monly used to assess children’s growth and development. Particular attention is gi-
ven to body height and weight, body mass index, fat mass, fat-free mass, body fat
percentage, and other indicators of nutritional status. A review of previous research
indicates that sex-related differences in certain components of body composition
are already present during younger school age. Girls generally tend to have a hig-
her proportion of body fat, whereas boys show higher values in some indicators of
fat-free mass and motor abilities. In addition to sex and age, body composition is
influenced by physical activity, dietary habits, lifestyle, socioeconomic conditions,
and genetic factors. The findings presented in this paper may provide a basis for
the timely monitoring of children’s development and for planning activities aimed
at improving their health, physical development, and healthy lifestyle habits.

Keywords: body composition, anthropometry, younger school age, sex diffe-
rences, Bijeljina.
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PROCJENA MOTORICKIH SPOSOBNOSTI DJECE
PREDSKOLSKOG UZRASTA

Predskolski uzrast predstavlja period intenzivnog fizickog i motori¢kog razvoja
djeteta, tokom kojeg se stvaraju osnove za kasnije usvajanje slozZenijih oblika
kretanja i razvoj zdravih zivotnih navika. Cilj ovog istrazivanja bio je procjena
nivoa motorickih sposobnosti djece predskolskog uzrasta koja pohadaju JU
Djeciji vrti¢ ,,Cika Jova Zmaj* u Bijeljini. IstraZivanjem su obuhvaéene osnovne
komponente motorickog prostora, sa posebnim osvrtom na brzinu, koordinaciju,
ravnotezu, eksplozivnu snagu i fleksibilnost. Procjena je izvrSena primjenom
standardizovanih motorickih testova prilagodenih uzrastu djece. Dobijeni rezultati
omogucili su sagledavanje opsteg nivoa motorickog razvoja, kao i identifikovanje
sposobnosti koje su kod djece razvijenije ili zahtijevaju dodatnu stimulaciju.
Rezultati istrazivanja imaju praktican znacaj za planiranje i unapredenje fizickih
aktivnosti u okviru predskolskog vaspitanja, kao i za pravovremeno podsticanje
pravilnog motori¢kog razvoja. Poseban znacaj istrazivanja ogleda se u mogucénosti
prilagodavanja svakodnevnih fizickih aktivnosti individualnim potrebama i
razvojnim karakteristikama djece.

Kljucne reci: motoricke sposobnosti, predskolska djeca, fizicka aktivnost.
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ASSESSMENT OF MOTOR ABILITIES IN PRE-
SCHOOL CHILDREN

Pre-school age represents a period of intensive physical and motor development
in children, during which the foundation is established for the later acquisition
of more complex movement patterns and the development of healthy lifestyle
habits. The aim of this study was to assess the level of motor abilities in pre-school
children attending the Public Institution Children’s Daycare «Cika Jova Zmaj» in
Bijeljina. The research encompassed the basic components of the motor domain,
with a special emphasis on speed, coordination, balance, explosive strength, and
flexibility. The assessment was conducted using standardized age-appropriate
motor tests. The obtained results provided an insight into the overall level of motor
development, as well as the identification of abilities that are more developed
or require additional stimulation in children. The study’s results have practical
significance for planning and improving physical activities within pre-school
education, as well as for the timely encouragement of proper motor development.
The special importance of the research lies in the possibility of adapting daily
physical activities to the individual needs and developmental characteristics of
children.

Keywords: motor abilities, pre-school children, physical activity.
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POLNE RAZLIKE U MORFOLOSKIM
KARAKTERISTIKAMA DJECE PREDSKOLSKOG UZRASTA

Morfoloski razvoj djece rezultat je medusobnog djelovanja genetskih, razvoj-
nih i sredinskih faktora, pri ¢emu se odredene razlike izmedu djecaka i djevojcica
mogu uociti ve¢ u predskolskom periodu. Cilj ovog istrazivanja bio je utvrditi
razlike u morfoloskim karakteristikama djecaka i djevojcica predskolskog uzrasta
iz JU Dje¢iji vrti¢ ,,Cika Jova Zmaj* u Bijeljini. Analizirani su tjelesna visina,
tjelesna masa, indeks tjelesne mase 1 odabrane antropometrijske mjere kojima su
procijenjene longitudinalna dimenzionalnost, voluminoznost i tjelesne proporcije.
Dobijeni rezultati analizirani su odvojeno prema polu, uz uvazavanje uzrasnih ka-
rakteristika ispitanika. Utvrdene su odredene razlike izmedu djecaka i djevojcica u
pojedinim morfoloskim pokazateljima, dok su kod drugih parametara vrijednosti
bile sli¢ne. Istovremeno je uocena znacajna individualna varijabilnost unutar obje
grupe, $to ukazuje na razli¢itu dinamiku rasta i razvoja u predskolskom periodu.
Rezultati istrazivanja ukazuju na potrebu istovremenog sagledavanja pola i uzrasta
prilikom procjene morfoloskog statusa djece i mogu predstavljati osnovu za kvali-
tetnije pracenje fizickog razvoja predskolske populacije.

Kljucne reci: morfoloski status, polne razlike, predskolski uzrast.
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SEX DIFFERENCES IN MORPHOLOGICAL
CHARACTERISTICS OF PRESCHOOL CHILDREN

Morphological development in children results from the interaction of genetic,
developmental, and environmental factors, while certain differences between boys
and girls may already be observed during preschool age. The aim of this study
was to determine differences in morphological characteristics between preschool
boys and girls attending the “Cika Jova Zmaj” Public Kindergarten in Bijeljina.
Body height, body mass, body mass index, and selected anthropometric measure-
ments reflecting longitudinal dimensionality, body volume, and body proportions
were analyzed. The obtained results were examined separately according to sex
while taking the children’s age into consideration. Differences between boys and
girls were observed in certain morphological indicators, whereas other parameters
showed similar values. Considerable individual variability was also present within
both groups, indicating differences in the dynamics of growth and development
during preschool age. The findings emphasize the importance of considering both
sex and age when assessing the morphological status of children and may provide
a useful basis for more effective monitoring of physical development in the pre-
school population.

Keywords: morphological status, sex differences, preschool age.
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POLNE RAZLIKE U ANTROPOMETRIJSKIM
KARAKTERISTIKAMA I MOTORICKIM
SPOSOBNOSTIMA: KOMPARATIVNA ANALIZA

Cilj istrazivanja bio je da se utvrde razlike izmedu ispitanika muskog i Zenskog
polau antropometrijskim karakteristikama i motorickim sposobnostima. Uzorak je
¢inilo 51 ispitanik, od kojih 23 Zenskog i 28 muskog pola. Antropometrijski pro-
stor procenjen je pomocu devet mera longitudinalnih, transverzalnih i cirkularnih
dimenzija tela, dok su motoricke sposobnosti procenjene primenom osam testova
koordinacije, fleksibilnosti, eksplozivne i repetitivne snage, brzine, staticke snage
i frekvencije pokreta. StatistiCka obrada obuhvatila je deskriptivne pokazatelje i
Welchov t-test za nezavisne uzorke. Rezultati su pokazali statisticki znacajnu ra-
zliku u telesnoj visini, pri ¢emu su ispitanici muskog pola bili visi (147,81 + 5,58
cm) u odnosu na ispitanice (143,79 + 7,26 cm; p = 0,035). Najizrazenija razlika
utvrdena je u testu pretklona raznozno u sedu, gde su ispitanice ostvarile bolje re-
zultate (75,39 + 9,06 cm) od ispitanika muskog pola (64,79 + 7,29 cm; p <0,001).
U ostalim antropometrijskim merama i motori¢kim testovima nisu utvrdene sta-
tisticki znacajne razlike (p > 0,05). Dobijeni rezultati ukazuju da su polne razlike
u posmatranom uzorku selektivne i najizrazenije u telesnoj visini i fleksibilnosti,
dok je vecina ostalih morfoloskih i motorickih pokazatelja relativno ujednacena.
Rezultati mogu predstavljati osnovu za dalja istrazivanja odnosa telesne grade i
motorickog funkcionisanja uz uklju¢ivanje nivoa fizicke aktivnosti kao dodatnog
faktora.

Kljucne reci: antropometrija; motoricke sposobnosti; polne razlike; motoricki
testovi.
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SEX DIFFERENCES IN ANTHROPOMETRIC
CHARACTERISTICS AND MOTOR ABILITIES: A
COMPARATIVE ANALYSIS

The aim of this study was to determine differences between male and female
participants in anthropometric characteristics and motor abilities. The sample
comprised 51 participants, including 23 females and 28 males. The anthropomet-
ric domain was assessed using nine measures representing longitudinal, transver-
sal, and circumferential body dimensions, whereas motor abilities were evaluated
by eight tests of coordination, flexibility, explosive and repetitive strength, speed,
static strength, and movement frequency. Statistical analysis included descriptive
statistics and Welch’s independent-samples t-test. The results showed a statistical-
ly significant difference in body height, with males being taller (147.81 £ 5.58 cm)
than females (143.79 £ 7.26 cm; p = 0.035). The most pronounced difference was
observed in the seated straddle forward-bend test, in which females achieved better
results (75.39 £ 9.06 cm) than males (64.79 £ 7.29 cm; p < 0.001). No statistically
significant sex differences were found in the remaining anthropometric measures
or motor tests (p > 0.05). These findings indicate that sex-related differences in
the examined sample were selective and were most evident in body height and
flexibility, while most other morphological and motor indicators were relatively
comparable between groups. The results provide a basis for further investigation
of the relationship between body structure and motor functioning, with physical
activity level included as additional explanatory factors.

Keywords: anthropometry; motor abilities; sex differences; motor tests.
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POVEZANOST MOTORICKIH SPOSOBNOSTI I
MORFOLOSKIH KARAKTERISTIKA KOD DECE MLADPEG
SKOLSKOG UZRASTA

Morfoloske karakteristike 1 motoricke sposobnosti predstavljaju znacajne po-
kazatelje rasta i razvoja dece mladeg Skolskog uzrasta. Cilj istrazivanja bio je utvr-
diti povezanost telesne visine i telesne mase sa motorickim sposobnostima dece
uzrasta od 6 do 7 godina. Istrazivanje je sprovedeno na uzorku od 70 ucenika
Osnovne skole ,,Knez Ivo od Semberije* u Bijeljini, od kojih je bilo 35 decaka i
35 devojcica. Morfoloske karakteristike procenjene su merenjem telesne visine i
telesne mase, dok je za procenu motori¢kih sposobnosti primenjena baterija te-
stova prema Bali, Stojanovic¢u i Stojanovi¢u (2007), koja je obuhvatila koordina-
ciju, frekvenciju pokreta, gipkost, eksplozivnu snagu, brzinu i snagu. Regresiona
analiza pokazala je statisticki znacajnu povezanost morfoloskih karakteristika sa
rezultatima motorickih testova. Veca telesna masa bila je povezana sa slabijim re-
zultatima u zadacima koordinacije, brzine, fleksibilnosti i snage, dok je veca tele-
sna visina u ve¢em broju testova bila povezana sa boljim motorickim postignucem.
Kod slaloma je morfoloskim parametrima objasnjeno 38,3%, a kod skoka u dalj
25,5% varijanse rezultata. Dobijeni rezultati ukazuju na znacaj prac¢enja morfolos-
kog statusa i njegovog uvazavanja prilikom planiranja fizickih aktivnosti kod dece
mladeg Skolskog uzrasta.

Kljucne reci: motoricke sposobnosti, morfoloske karakteristike, mladi $kolski
uzrast, fizi¢ki razvoj.
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RELATIONSHIP BETWEEN MOTOR ABILITIES AND
MORPHOLOGICAL CHARACTERISTICS IN YOUNGER
SCHOOL-AGE CHILDREN

Morphological characteristics and motor abilities represent important indica-
tors of growth and development in younger school-age children. The aim of this
study was to determine the relationship between body height and body mass and
motor abilities in children aged 6 to 7 years. The study included 70 pupils from the
“Knez Ivo od Semberije” Primary School in Bijeljina, comprising 35 boys and 35
girls. Morphological characteristics were assessed by measuring body height and
body mass, while motor abilities were evaluated using the test battery proposed
by Bala, Stojanovi¢ and Stojanovi¢ (2007), covering coordination, movement fre-
quency, flexibility, explosive strength, speed, and strength. Regression analysis
revealed statistically significant relationships between morphological characteris-
tics and motor test performance. Higher body mass was generally associated with
poorer performance in tasks requiring coordination, speed, flexibility, and strength,
whereas greater body height was associated with better performance in several
motor tests. Morphological parameters explained 38.3% of the variance in the sla-
lom test and 25.5% of the variance in the standing long jump. The findings indicate
that morphological characteristics should be considered when assessing motor de-
velopment and planning physical activities for younger school-age children.

Keywords: motor abilities, morphological characteristics, younger school age,
physical development.
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ANALIZA TJELESNOG STATUSA DJECE STARIJEG
SKOLSKOG UZRASTA U BRCKOM

Period adolescencije karakteriSu intenzivne promjene u tjelesnom rastu i sasta-
vu tijela, zbog Cega pracenje antropometrijskih i komponentnih pokazatelja pred-
stavlja znacajan segment procjene fizickog razvoja djece. Cilj ovog istrazivanja
bio je utvrditi tjelesni status djece starijeg Skolskog uzrasta sa podrucja Brckog.
Istrazivanjem je obuhvaéeno 70 ucenika koji su u trenutku testiranja imali 14 go-
dina. Tjelesna visina izmjerena je antropometrijskim postupkom, dok je procjena
tjelesnog sastava izvrSena pomocu Tanita analizatora, primjenom metode bioelek-
tricne impedanse. Analizirani su tjelesna masa, indeks tjelesne mase (BMI), pro-
cenat i masa tjelesne masti, bezmasna masa, mi§i¢na masa, ukupna tjelesna voda i
pokazatelj visceralne masti. Prosjecna tjelesna visina ispitanika iznosila je 166,8 +
7,9 cm, tjelesna masa 57,4 = 10,2 kg, a BMI 20,5 = 3,1 kg/m?. Prosjecan udio tjele-
sne masti iznosio je 18,7 + 7,2%, masa masti 10,9 + 6,0 kg, bezmasna masa 46,5 +
8,3 kg, dok je prosjecna miSi¢na masa iznosila 44,1 + 7,8 kg. Udio ukupne tjelesne
vode iznosio je 56,8 + 5,5%. Dobijeni rezultati ukazali su na izrazenu individualnu
varijabilnost u parametrima tjelesnog sastava, Sto potvrduje znacaj istovremenog
pracenja antropometrijskih pokazatelja i pojedina¢nih komponenti tjelesnog sasta-
va kod adolescenata. Primjena bioelektricne impedanse moze predstavljati korisnu
metodu za pra¢enje promjena tjelesnog statusa tokom perioda intenzivnog rasta i
razvoja.

Kljucne rijeci: tjelesni status, adolescenti, tjelesni sastav.
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BODY STATUS OF OLDER SCHOOL-AGE CHILDREN
IN BRCKO

Adolescence is characterized by intensive changes in body growth and body
composition, making the monitoring of anthropometric and body composition in-
dicators an important component of physical development assessment. The aim
of this study was to determine the body status of older school-age children from
the Brcko area. The study included 70 students who were 14 years old at the time
of testing. Body height was measured using a standard anthropometric procedure,
while body composition was assessed using a Tanita body composition analyz-
er based on bioelectrical impedance analysis. The analyzed parameters included
body mass, body mass index (BMI), body fat percentage and fat mass, fat-free
mass, muscle mass, total body water, and visceral fat rating. The mean body height
of the participants was 166.8 £ 7.9 cm, body mass 57.4 + 10.2 kg, and BMI 20.5
+ 3.1 kg/m? Mean body fat percentage was 18.7 = 7.2%, fat mass 10.9 + 6.0 kg,
fat-free mass 46.5 = 8.3 kg, and muscle mass 44.1 + 7.8 kg. Mean total body water
was 56.8 = 5.5%. The results indicated considerable individual variability in body
composition parameters, emphasizing the importance of simultaneously monitor-
ing anthropometric characteristics and individual body composition components
in adolescents. Bioelectrical impedance analysis may represent a useful method
for monitoring changes in body status during a period of intensive growth and
development.

Keywords: body status, adolescents, body composition.
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ANALIZA MOTORICKIH SPOSOBNOSTI DJECE STARIJEG
SKOLSKOG UZRASTA

Stariji Skolski uzrast predstavlja period intenzivnog fizickog razvoja tokom ko-
jeg motoricke sposobnosti imaju znacajnu ulogu u formiranju funkcionalnih spo-
sobnosti i aktivnog zivotnog stila. Cilj ovog istrazivanja bio je procijeniti nivo
motorickih sposobnosti djece starijeg Skolskog uzrasta sa podrucja Brckog pri-
mjenom standardizovane EUROFIT baterije testova. Istrazivanjem je obuhvaéeno
70 ucenika koji su u trenutku testiranja imali 14 godina. Procijenjene su ravno-
teza, brzina pokreta, fleksibilnost, eksplozivna snaga, staticka snaga, repetitivna
snaga, funkcionalna snaga, agilnost i acrobna izdrZljivost. Prosjecan rezultat testa
ravnoteze Flamingo iznosio je 7,2 + 4,1 pokuSaja, dok je u testu tapkanja rukom
ostvareno 11,9 £ 1,8 s. Prosje¢na vrijednost pretklona u sjedu iznosila je 21,6 +
6,8 cm, a skoka udalj iz mjesta 171,4 27,6 cm. U testu stiska Sake zabiljezena je
prosjecna vrijednost od 27,8 = 7,1 kg, dok je broj podizanja trupa za 30 sekundi
iznosio 22,9 + 4,6 ponavljanja. Prosjecno vrijeme izdrzaja u zgibu bilo je 18,7 +
14,3 s, a rezultat testa 10 x 5 m 19,8 £ 2,1 s. Rezultati su ukazali na izrazenu in-
dividualnu varijabilnost u svim analiziranim motorickim sposobnostima. Dobijeni
nalazi potvrduju znacaj sistematskog pra¢enja motorickog statusa adolescenata i
mogu predstavljati osnovu za unapredenje nastave fizickog vaspitanja i planiranje
aktivnosti usmjerenih ka ravnomjernom razvoju motorickih sposobnosti.

Kljucne rijeci: : motoricke sposobnosti, EUROFIT, adolescenti.
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ANALYSIS OF MOTOR ABILITIES OF OLDER SCHOOL-
AGE CHILDREN

Older school age represents a period of intensive physical development dur-
ing which motor abilities play an important role in the development of functional
capacities and an active lifestyle. The aim of this study was to assess the level of
motor abilities of older school-age children from the Brcko area using the stand-
ardized EUROFIT test battery. The study included 70 students who were 14 years
old at the time of testing. Balance, speed of limb movement, flexibility, explosive
strength, static strength, muscular endurance, functional strength, agility, and aer-
obic endurance were assessed. The mean result in the Flamingo balance test was
7.2 £4.1 attempts, while the mean plate tapping time was 11.9 = 1.8 s. The average
sit-and-reach result was 21.6 = 6.8 cm, while the standing broad jump averaged
171.4 £27.6 cm. Mean handgrip strength was 27.8 = 7.1 kg, and participants com-
pleted an average of 22.9 £ 4.6 sit-ups in 30 seconds. The mean bent-arm hang
time was 18.7 + 14.3 s, while the mean result in the 10 x 5 m shuttle run was 19.8
+ 2.1 s. The results demonstrated considerable individual variability across the
assessed motor abilities. These findings emphasize the importance of systematic
monitoring of motor status during adolescence and may provide a useful basis for
improving physical education programs and planning activities aimed at balanced
motor development.

Keywords: motor abilities, EUROFIT, adolescents.
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DIDAKTICKA OPERACIONALIZACIJA MODELA DIGITALNE
HUMANISTIKE U PRIPREMI NASTAVNOG CASA

Savremeni obrazovni kontekst zahteva promisljenu i pedagoski utemeljenu
primenu digitalnih tehnologija u nastavnom procesu. Teorijsko polaziste rada za-
sniva se na konstruktivistickim i istrazivacki usmerenim pristupima ucenju, koji
ucenika odreduju kao aktivnog ucesnika u procesu sticanja, organizovanja i tu-
macenja znanja. U takvom pristupu digitalni izvori i alati ne posmatraju se samo
kao sredstva pristupa sadrzajima, ve¢ kao podrska istrazivanju, analizi, kritickom
promisljanju i interpretaciji. Digitalna humanistika u obrazovanju razmatra se kao
pristup koji povezuje moguénosti digitalnog okruzenja sa humanistickim nacini-
ma razumevanja i tumacenja sadrzaja. Cilj rada je didakticka operacionalizacija
prethodno razvijenog i empirijski proveravanog pedagosko-didaktickog modela
digitalne humanistike u model pripreme nastavnog Casa za razrednu nastavu. U
skladu sa tim, rad je usmeren na pitanje kako se faze polaznog modela mogu pre-
vesti u konkretne elemente planiranja nastavnog procesa. Rad je koncipiran kao
teorijsko-konceptualni pregled relevantne domace i strane literature, uz primenu
analize, sinteze i pedagosko-didaktickog modelovanja. Osnovu operacionalizacije
¢ine faze koje obuhvataju izbor nastavne teme ili problema, izbor i vrednovanje di-
gitalnih izvora, postavljanje istrazivackog pitanja, analizu i organizaciju digitalne
grade, tumacenje 1 povezivanje sadrzaja, refleksiju i kritiCku interpretaciju. Rezul-
tat teorijske analize i modelovanja predstavlja struktura pripreme nastavnog ¢asa
u kojoj su navedene faze povezane sa ciljevima i ishodima, aktivnostima ucitelja
i ucenika, nacinima rada sa digitalnim izvorima i postupcima pracenja i vredno-
vanja. Zakljucno, predlozena operacionalizacija moze pruziti strukturisan okvir
za primenu modela digitalne humanistike u razrednoj nastavi, dok njena prakti¢na
provera i evaluacija predstavljaju pravac buduéih istrazivanja.

Kljucne reci: digitalna humanistika, razredna nastava, priprema nastavnog
Casa, didakticka operacionalizacija, pedagosko-didakticki model.
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DIDACTIC OPERATIONALIZATION OF THE DIGITAL
HUMANITIES MODEL IN LESSON PLANNING

The contemporary educational context calls for a thoughtful and pedagogically
grounded integration of digital technologies into the teaching process. The the-
oretical framework of this paper is based on constructivist and inquiry-oriented
approaches to learning, which regard students as active participants in the ac-
quisition, organization, and interpretation of knowledge. From this perspective,
digital sources and tools are not viewed merely as means of accessing content,
but as resources that support inquiry, analysis, critical reflection, and interpreta-
tion. In education, digital humanities is considered an approach that connects the
possibilities of the digital environment with humanistic modes of understanding
and interpreting content. The aim of the paper is to didactically operationalize
a previously developed and empirically examined pedagogical-didactic model of
digital humanities into a lesson-planning model for primary education. Accord-
ingly, the paper addresses the question of how the phases of the original model
can be translated into concrete elements of instructional planning. The paper is
designed as a theoretical-conceptual review of relevant domestic and international
literature, employing analysis, synthesis, and pedagogical-didactic modelling. The
operationalization is based on phases that include the selection of a teaching topic
or problem, the selection and evaluation of digital sources, the formulation of a
research question, the analysis and organization of digital materials, the interpreta-
tion and integration of content, reflection, and critical interpretation. The result of
the theoretical analysis and modelling is a lesson-planning structure in which these
phases are linked to objectives and learning outcomes, teacher and student activ-
ities, ways of working with digital sources, and procedures for monitoring and
assessment. The proposed operationalization may provide a structured framework
for applying the digital humanities model in primary education, while its practical
implementation and evaluation remain directions for future research.

Keywords: digital humanities, primary education, lesson planning, didactic op-
erationalization, pedagogical-didactic model.
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STRAH OD GRESKE U IZGOVORU KAO PREPREKA
USMENOJ KOMUNIKACIJI NA CASU FRANCUSKOG KAO
STRANOG JEZIKA

Usmena komunikacija predstavlja jedan od klju¢nih ciljeva savremene nasta-
ve stranih jezika, ali njen razvoj mogu otezavati afektivni faktori koji uti¢u na
spremnost ucenika da aktivno koriste ciljni jezik. Strah od pravljenja gresaka u
izgovoru moze predstavljati poseban izazov za ucenike koji pridaju veliki zna-
¢aj jezickoj tacnosti i strahuju od negativne procene nastavnika i svojih vr$njaka.
Cilj ovog rada jeste da ispita u kojoj meri strah od pravljenja gresaka u izgovo-
ru predstavlja prepreku aktivnom uces¢u ucenika u usmenoj komunikaciji tokom
nastave francuskog kao stranog jezika; I da utvrditi na koji na¢in ovaj strah utice
na njihovo samopouzdanje i spremnost da govore francuski jezik. Istrazivanje ¢e
biti sprovedeno na uzorku ucenika srednjih skola, uporedujuci stavove ucenika
gimnazije i srednje stru¢ne Skole, koji francuski jezik uce kao strani jezik. Kao
osnovni istrazivacki instrument koristi¢e se anonimni upitnik sa tvrdnjama proce-
ne na Likertovoj skali, kojim ¢e se ispitivati strah uc¢enika od gresaka u izgovoru,
percipirana negativna procena, samopouzdanje u govoru i spremnost za ucescée u
usmenim aktivnostima. Uz to, nekoliko pitanja otvorenog tipa bi¢e usmereno na
ispitivanje stavova ucenika o vrstama aktivnosti u kojima se osecaju sigurnije,
kao i o nac¢inima na koje nastavnik moze doprineti smanjenju njihovog straha od
pravljenja gresaka. Ocekuje se da rezultati ukazu na znacaj stvaranja podrzavaju-
¢eg 1 podsticajnog nastavnog okruzenja u kojem se greske posmatraju kao sastavni
deo procesa ucenja, a ne kao razlog za izbegavanje komunikacije. Rezultati mogu
doprineti unapredivanju nastavne prakse i izboru aktivnosti koje podsti¢u razvoj
usmene komunikativne kompetencije ucenika.

Kljucne reci: francuski kao strani jezik, usmena komunikacija, izgovor, strah
od pravljenja gresaka, afektivni faktori, srednja Skola, gimnazija.
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FEAR OF MAKING PRONUNCIATION ERRORS AS AN
OBSTACLE TO ORAL COMMUNICATION IN FRENCH AS A
FOREIGN LANGUAGE CLASSES

Oral communication is one of the key objectives of contemporary foreign lan-
guage teaching; however, its development may be hindered by affective factors
that influence students’ willingness to actively use the target language. Fear of
making pronunciation errors may be particularly challenging for students who
place a strong emphasis on linguistic accuracy and fear negative evaluation from
teachers and their classmates. Thus, this paper aims to examine the extent to which
fear of making errors constitutes an obstacle to students’ active participation in oral
communication during French as a foreign language classes, as well as to deter-
mine how this fear affects their self-confidence and willingness to speak French.
The study will be conducted on a sample of secondary school students — from
both grammar schools and vocational secondary schools — who learn French as a
foreign language. The primary research instrument will be an anonymous ques-
tionnaire consisting of Likert-scale statements designed to examine students’ fear
of pronunciation errors, perceived negative evaluation, self-confidence in speak-
ing, and willingness to participate in oral activities. In addition, several open-end-
ed questions will be used to explore students’ views on the types of activities in
which they feel more confident and on the ways in which teachers can contribute
to reducing their fear of making mistakes. The results are expected to highlight the
importance of creating a supportive and encouraging environment in which errors
are perceived as an integral part of the learning process rather than as a reason for
avoiding communication. The results may contribute to improving teaching prac-
tices and selecting activities that foster the development of students’ oral commu-
nicative competence.

Keywords: French as a foreign language, oral communication, pronunciation,
fear of making errors, affective factors, secondary school, grammar school.
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ADAPTACIJA NASTAVNOG MATERIJALA ZA
DECU SA CEREBRALNIM OSTECENJEM VIDA:
PRIKAZ DOBRE PRAKSE

Cerebralno oste¢enje vida (CVI) predstavlja jedan od vodecih uzroka teskoca
u vizuelnom funkcionisanju kod prevremeno rodene dece i dece sa cerebralnom
paralizom. Nastaje kao posledica ostecenja ili disfunkcije mozdanih struktura
ukljucenih u obradu vizuelnih informacija i moze znacajno da uti¢e na nacin na
koji dete opaza, organizuje i interpretira vizuelne informacije. KarakteriSu ga
fluktuirajuce vizuelno funkcionisanje, teskoce percepcije u vizuelno kompleksnom
okruzenju, kao i specificne vizuelne sklonosti, poput lakSeg uocavanja jarkih
boja, preferencije odredenih delova vidnog polja pri posmatranju i prepoznavanja
predmeta i osoba samo dok se krecu ili dok miruju. Efikasno ucenje i usvajanje
nastavnih sadrzaja kod ucenika sa cerebralnim oSteCenjem vida zahteva
individualni pristup koji uzima u obzir njihovo specifi¢no vizuelno funkcionisanje,
kao 1 prilagodavanje nastavnih materijala i na¢ina njihove prezentacije.

Cilj rada je prikaz dobre prakse u kreiranju i primeni adaptacija za ucenicu
sa cerebralnom paralizom i cerebralnim oStecenjem vida koja se obrazuje prema
redovnom nastavnom planu i programu. Adaptacije su se odnosile na izmene
slikovnih prikaza — smanjenje broja detalja u prikazanom sadrzaju, redukovanje
vizuelne kompleksnosti stranica i upotrebu realisti¢nih slika. Takode, obuhvatale
su prilagodavanje okruzenja i nacina prezentovanja nastavnih sadrzaja, ukljucujuci
upotrebu table sa nagibom koji odgovara posturi u¢enice i njenom nac¢inu vizuelnog
skeniranja, koris¢enje dodatnog osvetljenja i interaktivnog ekrana. Navedene
adaptacije proizaSle su iz niza procena vizuelnog funkcionisanja u razli¢itim
uslovima i pracenja efektivnosti njihove primene. Usled prirode cerebralnog
osteCenja vida, navedene adaptacije zahtevaju kontinuirano pracenje ucinka i
prilagodavanje u skladu sa zahtevima nastavnog plana i programa i promenama u
funkcionalnom vidu ucenice.

Kljucne rijeci: cerebralno oSte¢enje vida, nastavni materijal, adaptacija,
vizuelno funkcionisanje.
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ADAPTATION OF TEACHING MATERIALS FOR
CHILDREN WITH CEREBRAL VISUAL IMPAIRMENT:
GOOD PRACTICE EXAMPLE

Cerebral visual impairment (CVI) is one of the leading causes of visual
impairment in premature infants and in children with cerebral palsy. It results
from damage to, or dysfunction of, brain structures involved in processing visual
information and can significantly affect the way a child perceives, organises,
and interprets visual input. It is characterised by fluctuating visual functioning,
difficulties with perception in visually complex environments, and specific visual
tendencies, such as easier perception of bright colours, preference for certain parts
of the visual field when observing, and recognising objects and people only while
they are moving or only while they are still. Effective learning and acquisition
of curricular content by students with cerebral visual impairment requires an
individual approach that takes into account their specific visual functioning, as well
as adaptation of teaching materials and of the way these materials are presented.

The aim of this work is to demonstrate good practice in designing and applying
adaptations for a student with cerebral palsy and cerebral visual impairment who
is educated according to the regular curriculum. The adaptations involved changes
to visual displays — reducing the number of details in the presented content,
decreasing the visual complexity of the pages, and using realistic images. They
also included adjustments to the environment and to the way teaching content
is presented, such as using a blackboard inclined to match the student’s posture
and visual scanning pattern, additional lighting, and an interactive screen. These
adaptations were based on a series of assessments of visual functioning in different
conditions and on monitoring the effectiveness of their implementation. Due to the
nature of cerebral visual impairment, the described adaptations require continuous
performance monitoring and adjustment in line with curriculum requirements and
changes in the student’s functional vision.

Keywords: cerebral visual impairment, teaching material, adaptation, visual
functioning.
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UTICAJ ORGANIZACIONE KULTURE I STRUKTURE NA
INTERNI KONTEKST VISOKOSKOLSKIH USTANOVA

Institucionalno okruzenje i kultura predstavljaju sustinu onoga $to se smatra
autenti¢nim u visokoskolskoj ustanovi. S obzirom na to da svaku visokoskolsku
ustanovu odlikuju posebne karakteristike koje odreduju svakodnevni zivot i aktiv-
nosti, pristup organizaciji poslova, nacine za unoSenje promena, cilj rada je prikaz
razli¢itih kontekstualnih ¢inioca koji podrazumevaju, osim opipljivih predmeta,
vrednosti unutar ustanove koje direktno uti¢u na sve aspekte njenog funkcionisa-
nja. Analizom sadrzaja kao metodom omoguceni su sagledavanje, interpretacija
1 identifikacija klju¢nih segmenata u proucavanju odnosa izmedu organizacione
kulture visokoskolske ustanove i organizacione klime i ponasanja. Prikazane istra-
zivacke studije se medu sobom razlikuju u zavisnosti od teorijskih polazista o tome
da li je organizaciona kultura jedinstvena i homogena celina ili predstavlja sistem
razli¢itih subkultura, koje su u meduodnosima sa dominantnom kulturom. S toga
je poseban focus rada na razmatranju subkulture kao izraza fragmentacije organi-
zacione kulture u ustanovama visokog obrazovanja. Moze se uvideti da u vecini
slucajeva subkulture obezbeduju kontinuiranu saradnju, podrsku i razmenu ideja
medu akterima obrazovnog procesa. Medutim, iako kulturne discipline i grupe
predstavljaju znacajnu okosnicu identiteta visokoskolske ustanove, razvoj inter-
disciplinarnih i multidisciplinarnih studija doveo je do promena i novih nac¢ina za
uspostavljanje vrednosti i1 identiteta unutar sistema visokog obrazovanja.

Kljucne reci: visoko obrazovanje, organizaciona klima, organizaciona kultura,
visokoskolske ustanove.
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INFLUENCE OF ORGANIZATIONAL CULTURE AND
STRUCTURE ON THE INTERNAL CONTEXT OF HIGHER
EDUCATION INSTITUTIONS

The institutional environment and culture represent the essence of what is
considered authentic within a higher education institution. Given that each higher
education institution is characterized by specific features that determine daily life
and activities, the approach to work organization, and methods for introducing
change, the aim of this paper is to present various contextual factors. Beyond
tangible artifacts, these include institutional values that directly influence all
aspects of their functioning. Using content analysis as a method enables the
examination, interpretation, and identification of key segments in studying the
relationship between the organizational culture of a higher education institution
and its organizational climate and behavior. The reviewed research studies differ
based on theoretical premises regarding whether organizational culture is a single,
homogeneous entity or a system of distinct subcultures interacting with the dominant
culture. Therefore, a special focus of the paper is placed on considering subculture
as an expression of the fragmentation of organizational culture in higher education
institutions. It can be observed that, in most cases, subcultures foster continuous
collaboration, support, and the exchange of ideas among stakeholders in the
educational process. However, although disciplinary cultures and groups represent
a significant part of institutional identity, the development of interdisciplinary and
multidisciplinary studies has led to changes and new ways of establishing values
and identity within the higher education system.

Keywords: higher education, organizational climate, organizational culture,
higher education institutions.
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MITOPOETIKA ALIJENACIJE I DISALIJENACIJE U
ROMANU KATRANO DETE TONI MORISON

Autor istrazuje kulturoloski diskurs u romanu Katrano dete Toni Morison sa
stanovista teorije Franca Fanona o ,,Drugom” kao uslovu diferencijacije crnackog
identiteta. Protagonisti romana, Dzejdin i Sin, predstavljaju polarne pozicije u
okviru slike belackog autoriteta date u likovima bracnog para Strit: dok Dzejdin
odrzava samopotisnutost crnackog identiteta pred simbolickom sveprisutnoséu
Drugog, Sin je primer neidentifikovanog prisustva koje proni¢e u prazninu
belackog simbolizma. Kulturu i obrazovanje, kao osnove tog simbolizma, Sin
smatra jalovim u smislu da iskljucuju predsimboli¢ku datost crnackog identiteta,
vaspitajuci crne likove, poput DZejdin, Sidnija i Ondin, da sagledavaju sebe strogo
naspram Drugog. Shodno Fanonovoj maksimi da je ,reakcija primarna akcija
crnog ¢oveka”, kultivisana persona DZejdin i borbeni vitalizam Sina odrazavaju
podatnost, odnosno otpor odsustvu crnackog identiteta, koji se, izmedu belackih i
crnackih tropova, otkriva u prostoru mita.

Kljucne reci: Toni Morison, Katrano dete, Franc Fanon, kolonijalizam, Drugo.
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MYTHOPOETICS OF ALIENATION AND DISALIENATION
IN THE NOVEL TAR BABY BY TONI MORRISON

The author examines the culturological discourse in Toni Morrison’s Tar Baby
through Frantz Fanon’s theory of the “Other,” which shapes the differentiation of
black identity. The novel’s protagonists, Jadine and Son, relate to each other as op-
posites within the imaginative context of white man’s authority personified in Mr.
and Mrs. Street: while Jadine exemplifies self-suppression of black identity under
the symbolic omnipresence of the Other, Son embodies unacknowledged presence,
aware of the void in the white symbolism. Son considers culture and education —
the staples of white symbolism — ineffective in that they exclude the pre-symbolic
actuality of black identity and teach black characters like Jadine, Sydney and On-
dine to self-identify solely regarding the Other. Jadine’s cultural persona and Son’s
assertive vitalism, from the standpoint of Fanon’s premise that “reaction is the
black man’s first action”, reflect their subjection and resistance, respectively, to the
absence of black identity which, unseen among tropes of whiteness and blackness,
is discovered within myth.

Keywords: Toni Morrison, Tar Baby, Frantz Fanon, colonialism, Other.
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PRICAJMO O MENTALNOM ZDRAVLJU ODGAJATELJA

Posljednjih godina biljezi se sve veci znanstveni i struéni interes za podrucje
mentalnog zdravlja, ¢€ija se vaznost prepoznaje u razli¢itim kontekstima, ukljucu-
juci podrucje ranog i predskolskog odgoja i obrazovanja. Uloga odgajatelja je u
tom procesu posebno znacajna s obzirom na njihov svakodnevni rad s djecom. Od
suvremenog odgajatelja ocekuje se da posjeduje kompetencije koje ¢e mu pomo-
¢i u kreiranju poticajnog okruzenja za djecu, prepoznavanju djetetovih potreba i
pravodobnom reagiranju na njih. Cilj kvantitativnog istrazivanja bio je ispitati per-
cepciju odnosno stavove odgojitelja o vlastitim kompetencijama u podru¢ju men-
talnog zdravlja. Istrazivanje je provedeno u travnju 2026. godine na prigodnom,
stratificiranom uzorku od 106 odgajatelja, putem relevantnog anketnog upitnika s
petostupanjskom Likertovom skalom o mentalnom zdravlju odgajatelja. kojima je
ispitana percepcija/kojima su ispitani stavovi odgajatelja o mentalnom zdravlju.

Rezultati istrazivanja pokazuju kako su odgajatelji svjesni potrebe za podrskom
jer tijekom formalnog obrazovanja nisu imali dovoljno kolegija usmjerenih prema
mentalnom zdravlju. Razvidno je kako odgojitelji ukazuju i na izostanak podrske
i dostupnost drugih stru¢njaka za suradnju te prevelik broj djece u skupinama. 1z
dobivenih rezultata proizlazi potreba za uvodenjem vise adekvatno koncipiranih
kolegija o mentalnom zdravlju tijekom inicijalnog obrazovanja odgajatelja i ra-
zvoja mreze strucne i profesionalne podrske.

Kljucne rijeci: inicijalno obrazovanje, podrska, rani i predskolski odgoj i
obrazovanje.
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LET’S TALK ABOUT THE MENTAL HEALTH OF
PRESCHOOL TEACHERS

In recent years, there has been growing scientific and professional interest in
the field of mental health, the importance of which is increasingly recognized in
various contexts, including the field of early childhood education and care. The
role of preschool teachers is particularly significant in this process, given their dai-
ly work with children. Contemporary preschool teachers are expected to possess
competencies that enable them to create a stimulating environment for children,
recognize children’s needs, and respond to them in a timely manner. The aim of
this quantitative study was to examine preschool teachers’ perceptions and atti-
tudes regarding their own competencies in the field of mental health. The study
was conducted in April 2026 on a convenience, stratified sample of 106 preschool
teachers, using a relevant survey questionnaire with a five-point Likert scale de-
signed to assess preschool teachers’ mental health. The questionnaire examined
preschool teachers’ perceptions and attitudes toward mental health.

The results of the study indicate that preschool teachers are aware of the need
for additional support, as they did not receive sufficient education through courses
focused on mental health during their formal education. The findings also indicate
a lack of support and limited availability of other professionals for collaboration,
as well as an excessive number of children in preschool groups. The results point
to the need for introducing a greater number of appropriately designed mental
health courses into the initial education of preschool teachers, as well as develop-
ing a network of professional and specialized support.

Keywords: initial education, support, early childhood education and care.
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ZNACAJ RANE REHABILITACIJE KOD PACIJENTA SA
INFEKCIJOM CENTRALNOG NERVNOG SISTEMA

Infekcije centralnog nervnog sistema u de¢jem uzrastu predstavljaju retka, ali
klinicki znacajna stanja. NajceS¢e nastaju kao posledica Sirenja infekcije iz okol-
nih zarista ili putem krvi, dok se rede javljaju nakon povrede glave. Klinicka slika
je vrlo razli¢ita, moze ukljucivati poremecaj stanja svesti, motoricki deficit, pore-
mecaj govora i slabost orofacijalne muskulature, uz rizik od trajnog neuroloskog
ostecenja.

Glavni deo: Pacijent uzrasta 13 godina hospitalizovan je na IZZZDIOV u julu
2025. godine zbog meningoencefalitisa, epiduralnog apscesa i subduralnog empi-
jema, dijagnostikovanih primenom radioloskih procedura (CT i MR endokraniju-
ma). U klinickoj slici dominirali su febrilnost, poremecaj stanja svesti (GCS 11) i
pozitivni meningealni znaci. U tri navrata sprovedene su neurohirurske interven-
cije. Mikrobioloskim pregledom operativnog materijala izolovan je Streptococcus
intermedius, nakon ¢ega je sprovedena dugotrajna parenteralna antimikrobna te-
rapija. Zbog kompleksne klinicke slike pacijent je prac¢en od strane multidiscipli-
narnog tima. U daljem toku lecenja registrovane su desnostrana hemipareza, izra-
Zenija na gornjem ekstremitetu, lezija n.facialis-a po centralnom tipu desnostrano,
narusena selektivnost pokreta desne Sake i dizartrija. Rani rehabilitacioni tretman
zapocCet je Sestog dana hospitalizacije i kontinuirano sprovoden tokom naredna
tri meseca. Postignut je znacajan funkcionalni oporavak, uz poboljSanje balansa,
urednu pokretljivost u svim zglobnim segmentima desne ruke kao i uredan govor-
no-jezicki status, dok su diskretno narusena Sema hoda i blago smanjena selektiv-
nost pokreta desne Sake i dalje prisutni.

Zakljucak: Prikazani slu¢aj ukazuje na znacaj multidisciplinarnog pristupa, kao
i uklju¢ivanja u rani rehabilitacioni tretman radi postizanja funkcionalnog oporav-
ka dece sa teskim infekcijama centralnog nervnog sistema.

Kljucne reci: infekcije centralnog nervnog sistema, deca, rehabilitacija.
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THE IMPORTANCE OF EARLY REHABILITATION
FOLLOWING CENTRAL NERVOUS SYSTEM INFECTION

Central nervous system infections are rare but clinically significant conditions
in children. They most commonly occur due to the spread of infection from nearby
structures or through the bloodstream, and less frequently following head trauma.
Clinical presentation varies widely and may include altered consciousness, motor
deficits, speech impairment, and orofacial muscle weakness, with a risk of perma-
nent neurological sequelae.

Main Part: A 13-year-old patient was hospitalized at [IZZZDIOV in July 2025
due to meningoencephalitis, epidural abscess, and subdural empyema, diagnosed
by radiological imaging (CT and MRI of the brain).

The clinical presentation was characterized by fever, altered consciousness
(GCS 11), and positive meningeal signs. Three neurosurgical interventions were
performed. Microbiological examination of the surgical material identified Strep-
tococcus intermedius, followed by prolonged parenteral antimicrobial therapy.
Due to the complexity of the clinical condition, the patient was managed by a
multidisciplinary team. During the further course of treatment, right-sided hemi-
paresis, more pronounced in the upper extremity, right-sided central facial palsy,
impaired selective movements of the right hand, and dysarthria were observed.
Early rehabilitation was initiated on the sixth day of hospitalization and continued
for the following three months. Significant functional recovery was achieved, with
improved balance, full range of motion in all joints of the right upper extremity,
and normal speech and language function. Mild gait abnormalities and slightly
reduced selective movements of the right hand persisted.

Conclusion: This case demonstrates the importance of a multidisciplinary ap-
proach and early rehabilitation in the functional recovery of children with severe
central nervous system infections.

Keywords: central nervous system infections, children, rehabilitation.
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PROGRAMIRANJE I VIZUELIZACIJA SREDNJOSKOLSKIH
MATEMATICKIH SADRZAJA U MANIM-U

U radu se prikazuje primena Python biblioteke Manim kao sredstva za pove-
zivanje matematickih sadrzaja i programiranja u nastavi. Osnovna ideja jeste da
se matematicki pojmovi i postupci ne prikazuju samo vizuelno, ve¢ da se njihova
struktura i promene izrazavaju kroz programski kod, ¢ime se istovremeno razvija-
ju matematicko i algoritamsko misljenje.

Pristup je ilustrovan studentskim radovima zasnovanim na sadrzajima mate-
matike za drugi i tre¢i razred srednje skole. U prvom primeru Manim kodom se
modeluje promena grafika kvadratne funkcije u zavisnosti od promene vodeceg
parametra, uz dinamicki prikaz ponasanja parabole. Drugi primer obuhvata pro-
gramsku realizaciju i animaciju konstrukcije elipse pomocu kanapa, povezujuci
geometrijsku ideju, konstrukciju i njen digitalni prikaz.

Ovi primeri pokazuju kako izrada Manim animacije moze predstavljati aktiv-
nost kroz koju se, neposrednom primenom kroz programiranje, matematicko zna-
nje sustniski produbljuje, a kod, a kod postaje sredstvo za istrazivanje, predstavlja-
nje i razumevanje matematickog sadrzaja.

Kljucne reci: Manim, matematika, programiranje, Python, matematicka
vizualizacija.
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PROGRAMMING AND VISUALIZATION OF SECONDARY
SCHOOL MATHEMATICS CONTENT IN MANIM

The paper presents the use of the Python library Manim as a tool for integrating
mathematical content and programming in teaching. The main idea is that mathe-
matical concepts and procedures are not merely presented visually, but that their
structure and transformations are expressed through programming code, thereby
fostering both mathematical and algorithmic thinking.

The approach is illustrated through student projects based on mathematical
topics from the second and third years of secondary school. In the first example,
Manim code is used to model changes in the graph of a quadratic function as
the leading coefficient varies, with a dynamic visualization of the behavior of the
parabola. The second example involves the programming implementation and an-
imation of the construction of an ellipse using a string, connecting the underlying
geometric idea, the construction process, and its digital representation.

These examples demonstrate how creating Manim animations can serve as an
activity through which mathematical knowledge is substantially deepened by its
direct application in programming, while code itself becomes a tool for exploring,
representing, and understanding mathematical content.

Keywords: Manim, mathematics, programming, Python, mathematical
visualization.
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BUPYC KAO KATAJIM3ATOP - IIOJIMTUYKA U
MOPAJIHA JET'PAJJAIIMJA YOBEKA U3 IIEPCIIEKTUBE
INEKUREBOI' “6ECHUJIA”

Pan ce mpeBacxomHo 6aBu TMME Ha KOj€ C€ CBE HauWHE CBETCKH MOMhHUIU U
Benuke cuite (rmpeBacxonHo CAJl) kopucTe HaMepHO M3a3BaHUM WJIH TTPUPOITHUM
KaracTpodama, rmoruiaBaMa, paToBUMa, 3apa3ama, Kako OM W3BPIIMIN TIpUBaTH3a-
1I1jy, I3BMEHWIA EKOHOMCKH, TTOJTUTHYKY WX 00Pa30BHU CUCTEM, yBelln pedopme
i ocTBapwin mpodut. Kako Ou ce TO MOCTUIIIO MaroBU MPUBATH3AIM]Ee KOPH-
CTe ce JOKTPUHOM HIOKa, KOHILIENITOM KOjH je yBeo Munton dpuamaH, aMepruuKu
€KOHOMHCTA M HEToBa ,,guKaIika mkoya”’. Kopmyc uctpakupama mpeacTaBibahe
poman bopucnasa Ileknha becumnio, mok he Teopujcku OKBHpP YHHUTH CTyIHja
JlokTpuHa moka KaHaJCKe ayTOpKe W APYIITBeHe akThBHCTKHI-¢ Haomu KiajH.
AHanu30M ce y pajy Kelu Johu 10 3aKJby4Ka Jia je BUPYC, OECHIIIO M KOPOHa,
3arpaBo caMO MHJIUKATOP KOJIMKO j€ JIPYIITBO Y CBAKOM CMHUCITY 030HJBHO 000JIe-
J10.

Kwyune peuu: 6ecHIII0, KOPOHA, TOKTpUHA 110Ka, KiajH, [Tekuh, ®punman.
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VIRUS AS A CATALYST - POLITICAL AND MORAL
DEGRADATION OF MAN FROM THE PERSPECTIVE OF
PEKIC’S “RABIES”

The paper has dealt with the various ways in which the powerful individuals
and the great world powers (USA among the others) make use of the deliberately
induced or natural disasters, floods, wars, diseases, in order to privatize public
property, to alter the existing economic, political or education system, to introduce
new forms or to make a profit. In order to achieve that, the masterminds behind the
processes of privatization often make use of the so-called “shock doctrine”. The
corpus for the research has consisted of the novel Rabies by Borislav Peki¢, while
the theoretical model consisted of the book The Shock Doctrine: The Rise of Dis-
aster Capitalism by Naomi Klein, a Canadian author and social activist. The anal-
ysis has tried to reach the conclusion that a virus, be it rabies or corona, is simply
a catalyst, an indicator of a society being deranged in every sense of the word.

Keywords: rabies, corona, shock doctrine, Klein, Peki¢, Friedman.
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STILSKE ODLIKE KAO NARATIVNI AKTIVATORI NOVE
AUTENTICNOSTI PROSTORA: MODALITETI RADA
U NASTAVI PREDMETA OSNOVI PROJEKTOVANJA
STILSKOG ENTERIJERA

Predmet Osnovi projektovanja stilskog enterijera (Cetvrta god. OAS) predstav-
lja nastavnu celinu koja se neposredno nadovezuje na izucavanje stilova i njiho-
vu primenu u okviru predmeta Stilska unutras$nja arhitektura (tre¢a god. OAS).
Nastavni proces usmeren je na razvijanje prakti¢nih i umetnickih kompetencija u
projektovanju stilskih elemenata i formi u arhitekturi, enterijeru i namestaju, kroz
sagledavanje istorijskog, kulturoloskog, umetnic¢kog i socioloskog razvoja stilskog
nasleda od renesanse do secesije. U uslovima savremene arhitektonske i dizaj-
nerske prakse, koju karakteriSu pluralizam, hibridizacija i slobodna interpretaci-
ja istorijskih stilova, izucavanje stilskog nasleda otvara moguénost za razvijanje
razli¢itih modaliteta njegove savremene interpretacije. U tom kontekstu, studenti
primenjuju dva osnovna nacina rada sa stilskim elementima — transponovanje i
stilizaciju — kroz njihovu transformaciju, prenamenu i redizajn u okviru prostornih
celina savremene arhitektonske prakse. Polazeéi od pretpostavke da stilska odlika
ne predstavlja iskljuc¢ivo formalnu ili dekorativnu kategoriju, ve¢ moze delovati
kao nosilac znacenja, vizuelne memorije i prostornog narativa, u radu se ispituje
njena uloga u procesu konstituisanja nove autenti¢nosti prostora. Stilski elementi
se u ovom pristupu posmatraju kao narativni aktivatori koji posredstvom interpre-
tacije i transformacije istorijskih obrazaca ucestvuju u formiranju novih prostornih
i vizuelnih vrednosti. Cilj ovakvog nastavnog pristupa jeste razvijanje sposobnosti
studenata da naslede ne sagledavaju kao statican repertoar istorijskih formi, ve¢
kao aktivnu bazu znanja, vizuelne memorije, znacenja i inspiracije za savremeno
projektovanje, uz istovremeno izgradivanje licnog i profesionalnog odnosa prema
arhitektonskom i dizajnerskom nasledu.

Kljucne reci: stilska unutrasnja arhitektura, stilovi u arhitekturi, projekti
enterijera i unutrasnja arhitektura.
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STYLISTIC FEATURES AS NARRATIVE ACTIVATORS OF
NEW SPATIAL AUTHENTICITY: MODES OF WORK IN
TEACHING THE COURSE FUNDAMENTALS OF STYLISTIC
INTERIOR ARCHITECTURE

The course Fundamentals of Stylistic Interior Architecture, taught in the fourth
year of undergraduate academic studies, represents a teaching unit that directly
builds upon the study of styles and their application within the course Stylistic
Interior Architecture in the third year of study. The teaching process is oriented
towards developing practical and artistic competencies in the design of stylistic el-
ements and forms in architecture, interiors, and furniture, through an examination
of the historical, cultural, artistic, and sociological development of stylistic herit-
age from the Renaissance to Art Nouveau. Within the context of contemporary ar-
chitectural and design practice, characterized by pluralism, hybridization, and the
free interpretation of historical styles, the study of stylistic heritage opens up pos-
sibilities for developing diverse modes of its contemporary interpretation. In this
context, students employ two fundamental approaches to working with stylistic
elements — transposition and stylization—through their transformation, adaptive re-
use, and redesign within spatial configurations of contemporary architectural prac-
tice. Starting from the premise that a stylistic feature is not exclusively a formal or
decorative category, but may also function as a carrier of meaning, visual memory,
and spatial narrative, this paper examines its role in the process of constituting new
spatial authenticity. Within this approach, stylistic elements are understood as nar-
rative activators which, through the interpretation and transformation of historical
patterns, contribute to the formation of new spatial and visual values. The aim of
this teaching approach is to develop students’ ability to perceive heritage not as a
static repertoire of historical forms, but as an active source of knowledge, visual
memory, meaning, and inspiration for contemporary design, while simultaneously
fostering a personal and professional relationship with architectural and design
heritage.

Keywords: stylistic interior architecture, styles in architecture, interior design
projects and interior architecture.
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DJECA BEZ RODITELJSKOG STARANJA U REPUBLICI
SRPSKOJ: PRINCIPI, MJERE I IZAZOVI SISTEMA ZASTITE

Zastita djece bez roditeljskog staranja zahtijeva sveobuhvatan i kontinuiran pri-
stup, zasnovan na prevenciji, podrSci porodici i dosljednom postovanju najboljeg
interesa djeteta. Poseban znacaj imaju mjere usmjerene na ocuvanje porodicne sre-
dine i smanjenje rizika od izdvajanja djeteta iz porodice. Cilj rada je da se prikazu
i analiziraju kljucni aspekti zastite ove kategorije djece u Republici Srpskoj, sa
posebnim osvrtom na principe, mjere i izazove u funkcionisanju sistema zastite. U
radu je primijenjena metoda analize sadrzaja relevantne naucne i strucne literatu-
re, kao 1 vazeéih normativnih i strateSkih dokumenata iz oblasti socijalne, djecje i
porodi¢nopravne zastite. Rezultati analize ukazuju na postojanje razvijenog zako-
nodavnog okvira u Republici Srpskoj, ali i na brojne izazove u njegovoj primjeni.
Izazovi ukljucuju nedostatak stru¢nog kadra, nedovoljno razvijene preventivne
programe, ograni¢ene resurse 1 nedovoljnu zastupljenost vaninstitucionalnih obli-
ka zastite i zbrinjavanja. ZakljuCuje se da unapredenje sistema zahtijeva jacanje
institucionalnih kapaciteta, razvoj preventivnih mjera i dosljedniju primjenu po-
stojeCeg pravnog i strateskog okvira. Rad doprinosi boljem razumijevanju prav-
nog, drustvenog i institucionalnog okvira u kojem se sprovodi zastita djece bez
roditeljskog staranja.

Kljucne rijeci: djeca bez roditeljskog staranja, principi zastite, centar za
socijalni rad, prevencija, mjere zastite
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CHILDREN WITHOUT PARENTAL CARE IN THE
REPUBLIKA SRPSKA: PRINCIPLES, MEASURES AND
CHALLENGES OF THE PROTECTION SYSTEM

The protection of children without parental care requires a comprehensive and
continuous approach based on prevention, family support, and consistent respect
for the best interests of the child. Particular importance is attached to measures
aimed at preserving the family environment and reducing the risk of removing a
child from the family. The aim of this paper is to present and analyse key aspects
of the protection of this category of children in the Republic of Srpska, with par-
ticular emphasis on the principles, measures, and challenges in the functioning of
the protection system. The paper applies the method of content analysis of relevant
scientific and professional literature, as well as applicable normative and strategic
documents in the fields of social, child, and family law protection. The results of
the analysis indicate the existance of a developed legislative framework in the
Republic of Srpska, but also reveal numerous challenges in its implementation.
These challenges include a shortage of professional staff, insufficiently developed
preventive programmes, limited resources, and insufficiently developed non-in-
stitutional forms of protection and care. It is concluded that improving the system
requires strengthening institutional capacities, developing preventive measures,
and ensuring more consistent implementation of the existing legal and strategic
framework. The paper contributes to a better understanding of the legal, social, and
institutional framework within which the protection of children without parental
care is implemented.

Keywords: children without parental care, principles of protection, centre for
social work, prevention, protection measures.

* srbinka.golubovic@student.fpn.unibl.org

201



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®
Bujespuna, 2-3. okrobpa 2026. ronune

Dajana Vukojevi¢ Ateljevi¢’, Simon Kerma
Univerzitet u Isto¢nom Sarajevu, Rektorat, Isto¢no Sarajevo
Univerza na Primorskem, Fakulteta za turisticne Studije — Turistica, Portoroz, Slovenija

OD MASOVNOG TURIZMA DO EKONOMIJE
DOZIVLJAJA: IMPLIKACIJE SAVREMENIH TURISTICKIH
TRANSFORMACIJA ZA OBRAZOVANJE U TURIZMU

Savremeni turizam prolazi kroz znacajne transformacije, od tradicionalnog mo-
dela zasnovanog na masovnosti i standardizovanoj ponudi ka modelima koji u
prvi plan stavljaju iskustvo, autenti¢nost, participaciju, odrzivost i inkluzivnost.
U okviru ekonomije dozivljaja turista vise nije pasivni korisnik unaprijed obliko-
vanog proizvoda, ve¢ aktivni ucesnik koji trazi interakciju sa prostorom, lokal-
nom kulturom i zajednicom, kao i iskustva koja imaju emocionalnu, edukativnu i
simbolicku vrijednost. Ovakve promjene turistiCkog trziSta istovremeno otvaraju
pitanje prilagodenosti postojecih modela obrazovanja u turizmu novim zahtjevima
turisticke prakse. Cilj rada je sagledati implikacije savremenih turistickih tran-
sformacija na obrazovanje buducih stru¢njaka u turizmu, sa posebnim osvrtom na
potrebu razvoja novih kompetencija, metoda ucenja i pristupa kreiranju studijskih
programa. Poseban znacaj imaju iskustveno i terensko ucenje, povezivanje teorij-
skih znanja sa destinacijskim okruzenjem, savremena interpretacija kulturne ba-
Stine, odrzivost, inkluzivnost i digitalne kompetencije. Zakljucuje se da promjena
paradigme turistickog razvoja zahtijeva i odgovarajucu transformaciju obrazova-
nja u turizmu, kroz fleksibilnije i interdisciplinarnije studijske programe i snaznije
povezivanje nastavnog procesa sa turistickim destinacijama, lokalnim zajednica-
ma i turistickom praksom.

Kljucne rijeci: ekonomija dozivljaja, obrazovanje u turizmu, turisticke
transformacije, iskustveno ucenje, studijski programi, kompetencije.
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FROM MASS TOURISM TO THE EXPERIENCE ECONOMY:
IMPLICATIONS OF CONTEMPORARY TOURISM
TRANSFORMATIONS FOR TOURISM EDUCATION

Contemporary tourism is undergoing significant transformations, shifting from
a traditional model based on mass tourism and standardized supply towards ap-
proaches that emphasize experience, authenticity, participation, sustainability, and
inclusivity. Within the experience economy, tourists are no longer passive consum-
ers of predefined products but active participants seeking interaction with places,
local cultures, and communities, as well as experiences with emotional, educa-
tional, and symbolic value. These changes in the tourism market simultaneously
raise questions about the extent to which existing models of tourism education are
aligned with the emerging requirements of tourism practice. The aim of this paper
is to examine the implications of contemporary tourism transformations for the ed-
ucation of future tourism professionals, with particular emphasis on the need to de-
velop new competencies, learning methods, and approaches to curriculum design.
Particular attention is given to experiential and field-based learning, the integration
of theoretical knowledge with destination-based learning environments, contem-
porary heritage interpretation, sustainability, inclusivity, and digital competencies.
The paper concludes that the changing paradigm of tourism development requires
a corresponding transformation of tourism education through more flexible and
interdisciplinary curricula and stronger integration of the learning process with
tourism destinations, local communities, and professional practice.

Keywords: experience economy, tourism education, tourism transformations,
experiential learning, curricula, competencies.
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INTERPRETATIVNA ODGOVORNOST U UPOTREBI
VESTACKE INTELIGENCIJE: TEKST, AUTORSTVO I
HUMANISTICKO-FILOLOSKA PERSPEKTIVA VISOKOG
OBRAZOVANJA

Razvoj generativne vestacke inteligencije sve vise utiCe na visoko obrazo-
vanje, posebno na akademske prakse pisanja, Citanja, prevodenja, tumacenja,
istrazivanja i procene znanja. Alati zasnovani na vestackoj inteligenciji mogu
da generiSu tekst, sazimaju literaturu, predlazu argumentaciju, prevode, jezicki
ureduju akademske radove i ucestvuju u pripremi nastavnih i istrazivackih ma-
terijala. Zbog toga njihova upotreba ne otvara samo tehni¢ko pitanje efikasno-
sti, ve¢ 1 humanisticko-filolosko i eticko pitanje: ko razume, proverava i preuzi-
ma odgovornost za tekst u Cijem je nastanku ucestvovala vestacka inteligencija.
Rad polazi od pretpostavke da formalno ljudsko ucesée u procesu upotrebe ve-
Stacke inteligencije nije dovoljno za odgovornu akademsku praksu. U visokom
obrazovanju odgovornost coveka ne podrazumeva samo zavrsnu proveru rezultata,
veé sposobnost da se sadrzaj nastao uz pomo¢ vestacke inteligencije kriticki proci-
ta, protumaci, kontekstualizuje, proveri i transparentno dokumentuje. Posebna pa-
znja posvecuje se akademskom pisanju, autorstvu, interpretaciji, transparentnom
navodenju upotrebe vestacke inteligencije, proveri generisanih sadrzaja i razvoju
kriticke pismenosti za upotrebu vestacke inteligencije kod studenata i nastavnika.
Analiza se delom oslanja na materijale razvijene u okviru projekta RE-IMAGINE,
posebno na pristup etike u praksi, koji odgovornu upotrebu vestacke inteligencije
posmatra kao proces odlucivanja, refleksije, dokumentovanja i revizije. Cilj rada
je da pokaze da odgovorna upotreba vestacke inteligencije u visokom obrazovanju
zahteva viSe od poznavanja digitalnih i Al alata: ona podrazumeva interpretativnu
odgovornost, ocuvanje akademskog integriteta i jasnu svest o ljudskoj ulozi u pro-
izvodnji, proveri i upotrebi akademskog znanja.

Kljucne reci: veStatka inteligencija, visoko obrazovanje, interpretativna
odgovornost, akademsko pisanje, autorstvo, akademski integritet, etika u praksi.
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INTERPRETIVE RESPONSIBILITY IN THE USE OF
ARTIFICIAL INTELLIGENCE: TEXT, AUTHORSHIP AND
A HUMANITIES-PHILOLOGICAL PERSPECTIVE ON
HIGHER EDUCATION

The development of generative artificial intelligence is having an increasing
impact on higher education, particularly on academic practices of writing, reading,
translation, interpretation, research and knowledge assessment. Al tools can gener-
ate texts, summarise literature, suggest arguments, translate, edit academic papers
and contribute to the creation of teaching and research materials. Their use there-
fore raises not only the technical question of efficiency, but also a humanities-ori-
ented, philological and ethical question: who understands, verifies and takes re-
sponsibility for a text in whose production artificial intelligence has been involved?
This article is based on the assumption that formal human involvement in
the use of artificial intelligence is not sufficient to ensure responsible academ-
ic practice. In higher education, human responsibility does not involve only
the final verification of results, but also the ability to critically read, inter-
pret, contextualise, verify and transparently document content produced with
the support of artificial intelligence. Particular attention is paid to academ-
ic writing, authorship, interpretation, the verification of generated content
and the development of critical Al literacy among students and teaching staff.
The analysis is partly based on materials developed within the RE-IMAGINE pro-
ject, in particular the Ethics-in-Practice approach, which views the responsible use
of artificial intelligence as a process of decision-making, reflection, documentation
and review. The aim of the article is to demonstrate that the responsible use of
artificial intelligence in higher education requires more than knowledge of digital
tools: it entails interpretive responsibility, the preservation of academic integrity
and a clear awareness of the human role in the production, verification and use of
academic knowledge.

Keywords: artificial intelligence; higher education; interpretive responsibility;
academic writing; authorship; academic integrity; Ethics-in-Practice.
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ITOE3HNJA 3A JJENY: ECTETCKH U
HNEJAT'OINIKA ®PEHOMEH

Pajn ce 6aBu HajBaKHUJUM JIMYHOCTHMA, JaTyMHMa U J[jeJIMMa Y CPIICKO] MOe-
3uju 3a mjerry. Cpricka moesnja 3a Jjelry MpoInia je AyT MyT O MapTHHAIN30BaHOT
W HETPU3HATOT JI0 AyTCHTHYHOT KIHMKEBHOT jkaHpa. Cpricka moesuja 3a Jijeny je
0orar TeKCT y KOMe )HBH 00MJbe NIOyKa, ocjehama, Hapasu u norahaja. Y pany cy
aHaJM3UpaHa J(Ba TVIaBHA TEOPUjCKAa CTAHOBHIITA y CaBPEMEHO] CPIICKO] TOE3HjH
3a gjeny. To cy cranoBumte [lymana Pagosuha u Munosana Jlanojnuha. [1o Pa-
noBuhieBOM CXBaTamy, 3a MIOE3HUjy 3a JIjelly je BaKHO MPUOIMKaBakhe TICHXOIOTHjH
JjeTeTa W BUXOBOM YHYTpallmeM CcBHjeTy. Iljecma 3a mjery je KyaTypOJIOmIKH
MPOIYKT M HAYMH KOMYHHUKAIMje ofpacyior u ajerera. [lo cxBatamy MusoBaHa
Hanojnuha, HauBHa IjecMa je mjecMa-aujere, mjecMa Koja oaduja aa mopacrte u
OHa IPE/ICTaBJba KHEroBambe Jjedjer y CBUjeTy U JbyackoM yormre. Oba cxBaramba
Cy JparoijjeHa u JIONPUHOCE €CTETCKOM OOTaTCTBY CPIICKE IMOE3H]je 32 Jjelly.

Kwyune pujewu: noesuja 3a gjeity, aajete, Kyarypa.
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CHILDREN’S POETRY: AN AESTHETIC AND
PEDAGOGICAL PHENOMENON

This paper examines the most important figvres, dates, and works in Serbian
children’s poetry has undergone a long development, evolving from, a marginalized
and unrecognized from of literature into an authentic literary genre. It represents a
rich body of texts that embodies numerous lessons , values, emotions, and events.
This paper analyzes two major theoretical perspectives in contemporary Serbian
poetry for children, represented Dusan Radovi¢ and Milovan Danojli¢. According
to Radovi¢, children’s poetry should be closely connected with the psyhology of
the child and the child’s inner world. Poetry for children is undrestood as a cultural
product and a means of comunication betwen adults and children. In contrast,
Milovan Danojli¢ views the naive poem as a child-poem - a poem that refuses to
grow up and preserves the childlike dimension of the world and of human nature
in general. Both perspectives are of great value and make a significant contribution
to the aesthetic richess of Serbian poetry for children.

Keywords: children’s poetry, child, culture.
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KORISCENJE NARATIVA ZA PODUCAVANJE O
MOLEKULARNOJ GENETICI

Rastu¢e prepoznavanje narativa kao efikasnih alata za unapredenje nastave i
ucenja predstavlja relativno skoriji trend u obrazovnim istrazivanjima i praksi.
Zagovornici nastave zasnovane na narativu tvrde da narativi pomazu da apstrak-
tni 1 slozeni naucni koncepti budu pristupacniji tako $to ih ugraduju u smislene 1
zanimljive kontekste, a istovremeno povecavaju motivaciju, radoznalost i emoci-
onalno ucesce ucenika u procesu uc¢enja. Ova studija istrazuje izvodljivost razvoja
narativa o nauci koji moze posluziti kao efikasna polazna tacka za poducavanje
fundamentalnih bioloskih koncepata. Konkretnije, predstavljamo kratku pricu
smestenu u fiktivnu Skolu za novoreplicirane molekule DNK, gde se mladi lanci
DNK upoznaju sa svojom strukturom, njihovom ulogom u transkripciji i sintezi
proteina, kao i njihovim znacajem u deobi ¢elija i prenosu genetskih informacija.
Kroz upotrebu antropomorfizma i dijaloga, narativ ima za cilj da transformise ap-
straktne molekularne procese u pristupacno i nezaboravno iskustvo u¢enja. Nakon
predstavljanja price, ispitujemo kako edukatori mogu da je koriste kao narativni
,» pokretac* kako bi podstakli interesovanje ucenika, olaksali diskusiju i podrzali
poducavanje i ucenje o klju¢nim konceptimanu molekularnoj genetici.

Kljucne reci: narativi, obrazovanje iz biologije, molekularna genetika, DNK.
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USING NARRATIVES TO TEACH ABOUT
MOLECULAR GENETICS

The growing recognition of narratives as effective tools for enhancing teaching
and learning represents a relatively recent trend in educational research and prac-
tice. Advocates of narrative-based instruction argue that narratives help make ab-
stract and complex scientific concepts more accessible by embedding them with-
in meaningful and engaging contexts, while also increasing students’ motivation,
curiosity, and emotional involvement in the learning process. This study explores
the feasibility of developing a science narrative that can serve as an effective entry
point for teaching fundamental biology concepts. More specifically, we present a
short story set in a fictional school for newly replicated DNA molecules, where
young DNA strands are introduced to their structure, their role in transcription
and protein synthesis, and their importance in cell division and the transmission
of genetic information. Through the use of anthropomorphism and dialogue, the
narrative aims to transform abstract molecular processes into an accessible and
memorable learning experience. Following the presentation of the story, we ex-
amine how it can be used by educators as a narrative “door opener” to stimulate
students’ interest, facilitate discussion, and support the teaching and learning of
key concepts in molecular genetics.

Keywords: narratives, biology education, molecular genetics, DNA.
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OJicex 3a MHXKEHEPCTBO U apXUTEKTypy, YHuBepauteT Ena Kope, Uranuja

OJP’KABAIGE 3EJIEHUX ITIOBPILIMHA 1 KAPBOHCKH
KPEJAUTHU, IOAN3ABE CBECTHU U ITIOACTULHAJHE MEPE

[IpBH TONPUHOC KOjU OMINTHHCKE CAaMOYIpaBe MOTY JIaTH y CMHCITY CTpaTertja
3a 00pOy MPOTHB KIMMATCKUX TPOMEHA jeCTe MOACTUIIAE MTPUCYCTBA U OApIKa-
Barba 3eJICHUX MOBPINUHA (YKJbYUyjyhul ¥ IPUBATHE) y TPAJIOBUMA; TO CE MOXKE I10-
cTrhu Kpo3 MIMPOKO PACIIPOCTPamEHE HAIOPE 3a MO/IN3akhe CBECTH, MOYEBIIN O]
OCHOBHUX U CPEIHUX IIIKOJIA, KA0 ¥ YHUBEP3UTETA, aJli U KPO3 TIOACTUIAjHE Mepe.

3a mporpame NOJCTHIIAja WM Harpajge HaMEmheHe CTaHOBHUIMMA IpajoBa ca
BHCOKOM MOTPOIIEH-OM €HEPruje M BACOKUM HUBOOM 3araljema, HEOIX0/HO je YTBP-
JIATH — IIyTeM CMEPHUIIA U MOTITUCHBaKka CIIopa3dymMa o o0aBe3aMa — MpernopyycHe
METOJIE 32 KOHTPOIY YIJbeHUYHOT OTHCKA Y CBHM CBAKOJHCBHUM aKTHBHOCTHMA.

JloMOBM ¥ mOpoauIle Cy Majle jeIMHUIIEe KOje, KPO3 CBOje JbYIICKE aKTUBHOCTH,
IIPOU3BOJIC OTIAJ/ U EMHCH]j€ T'acOBa KOjU MEHajy KIIUMY.

HaxkoHn cacraBibama JIncTe ayTOXTOHHX BpcTa xkOyma u ApBeha ca Hajsehum ka-
ManUTETOM CKIIAIUIITCHa YIJbCHUKA U HUCKUM YITbEHUYHUM OTHCKOM, JIOKAJIHC
camoyrpase Ou More na KBaHTU(UKY]y KonmuuuHy 3apobsbenor CO, n3nasamem
kpenuta (CO, kpenut). OBaj KPEIUT Ce MOKE KOPHCTHTH 38 CMakEHhe TPOIIKOBa
OIIITHHCKMX KOMYHAQIHUX YCIyra, Ha mpuMep (IOIyCT Ha payyHe 32 KOMYHAJIHE
yciyre).

Ha oBaj HaunH MOry OUTH YKJbY4YCHA CBa JIOMaNMHCTBA U BbUXOBHU YJIAHOBHU.

Kwyune peuu: KapOOHCKM KpeIuTH, OJpKaBambe 3€JICHUX MMOBPIIMHA, TTO/HU-
3ame CBECTH
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GREEN SPACE MAINTENANCE AND CARBON CREDITS,
AWARENESS-RAISING, AND INCENTIVE MEASURES

The first contribution that municipal governments can make in terms of strat-
egies to combat climate change is to encourage the presence and maintenance of
green spaces (including private ones) within cities; this can be achieved through
widespread awareness-raising efforts, starting in elementary and secondary schools
as well as universities, but also through incentive measures.

For incentive programs or rewards aimed at residents of cities with high energy
consumption and high pollution levels, it is necessary to establish—through guide-
lines and the signing of commitment agreements—the recommended methods for
controlling the carbon footprint in all daily activities.

Homes and families are small units that, through their human activities, pro-
duce waste and emissions of climate-altering gases.

After compiling a list of native shrub and tree species with the highest carbon
storage capacity and low carbon footprint, local governments could quantify the
amount of CO, captured by issuing a credit (CO, credit). This credit can be used
to reduce the cost of municipal utilities, for example (a discount on utility bills).

In this way, all households and their members can be involved.

Keywords: carbon credits, green space maintenance, awareness-raising.
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IZGRADNJA VISESLOJNOG EKOSISTEMA ZA SARADNJU
UNIVERZITETA I INDUSTRIJE USMERENU NA NASTAVU
U KINESKOM VISOKOM OBRAZOVANJU

Saradnja izmedu univerziteta i industrije (SUI) sve vise se proteze izvan istrazi-
vanja i transfera tehnologije na nastavu i u¢enje studenata. U kontekstu tehnoloske
transformacije i industrijske nadogradnje, Kina je razvila viSeslojni sistem sarad-
nje izmedu univerziteta i industrije usmeren na nastavu, koji povezuje univerzite-
te, preduzeca, vlade i regionalne industrije. Ova prezentacija predstavlja nekoliko
glavnih oblika saradnje u praksi, kao §to su partnerstva izmedu univerziteta i pre-
duzecéa zasnovana na projektima, moderni industrijski koledzi, konzorcijumi za
integraciju industrije i obrazovanja, odredena preduzeca za integraciju industrije
i obrazovanja i savezi izmedu industrije i obrazovanja na nivou grada. Ovi aran-
zmani funkcioni$u na nivou projekata, institucija, sektora, preduzeca i regiona,
omogucavajuci ucesce industrije u razvoju kurikuluma, prakticnoj obuci, zajednic-
kim tehnoloskim platformama, inZenjerskim projektima i integraciji industrijskih
standarda i praksi u univerzitetsku nastavu. U velikoj meri, ove inicijative imaju za
cilj da olaksaju Sire ekosisteme saradnje za nastavu i uenje studenata u visokom
obrazovanju. Takode se razmatraju izazovi i perspektive.

Kljucne reci: saradnja izmedu univerziteta i industrije usmerena na nastavu,
univerzitetska nastava, visoko obrazovanje, ekosistem, kineski kontekst.
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BUILDING A MULTI-LEVEL ECOSYSTEM FOR
TEACHING-FOCUSED UNIVERSITY-INDUSTRY
COLLABORATION IN CHINA’S HIGHER EDUCATION

University—industry collaboration (UIC) is increasingly extending beyond re-
search and technology transfer to teaching and student learning. Against the back-
drop of technological transformation and industrial upgrading, China has devel-
oped a multi-level system of teaching-focused university—industry collaboration
that connects universities, enterprises, governments, and regional industries. This
presentation introduces several major forms of collaboration in practice, such as
project-based university—enterprise partnerships, Modern Industrial Colleges, in-
dustry—education integration consortia, designated industry—education integration
enterprises, and city-level industry—education alliances. These arrangements oper-
ate across project, institutional, sectoral, enterprise, and regional levels, enabling
industry participation in curriculum development, practical training, shared tech-
nology platforms, engineering projects, and the integration of industrial standards
and practices into university teaching. Overwhelmingly, these initiatives aim to
facilitate toward broader collaborative ecosystems for teaching and student learn-
ing in higher education. Challenges and prospects are also discussed.

Keywords: teaching-focused university—industry collaboration; university
teaching; higher education; ecosystem; the Chinese context.
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SINTEZA ULTRAZVUCNIH SLIKA IZ CT SNIMAKA
ZASNOVANA NA FIZICKIM MODELIMA I GRANICE
JEDNOZNACNOG ODREDPIVANJA AKUSTICKIH PARAMETARA

Sinteza ultrazvuénih slika prilagodena pojedinaénom pacijentu na osnovu CT
snimaka moze imati znacajnu ulogu u simulaciji, registraciji i primjenama vo-
denim medicinskim slikama, ali njen kvalitet zavisi od toga koliko se pouzdano
informacije o tkivu izvedene iz CT-a mogu preslikati u odgovarajuca akusticka
svojstva. U ovom radu predstavljamo kompaktan diferencijabilni model za sintezu
ultrazvucnih slika iz CT snimaka, u kojem su refleksija i transmisija reformulisane
preko logaritma akusti¢ke impedanse, ¢ime se dobijaju egzaktni i ograniceni koefi-
cijenti bez potrebe za zasebnim postupkom detekcije ivica. Eksplicitna simulacija
tackastih rasijavaca zamijenjena je diferencijabilnim stohastickim surogatnim mo-
delom, validiranim u odnosu na Field II. PredloZeni model testiran je na uparenim
CT 1 3D ultrazvucénim snimcima bubrega, pri ¢emu su podaci podijeljeni po paci-
jentima, a klasi¢ni simulator kori$¢en je kao referentna osnova za poredenje. Pored
same sinteze, razmatramo i pitanje da li su optimizovani akusticki parametri zaista
jednoznacno odredeni dostupnim opazanjima. Klinicke B-mode slike nastaju kao
rezultat propagacije talasa, formiranja snopa, obrade anvelope, kompresije i ope-
racija prikaza karakteristicnih za ultrazvucni sistem, zbog Cega razliciti skupovi
parametara mogu dovesti do prakticno nerazluc¢ivih posmatranih slika. Direktnim
profilisanjem parametara, uz kontrolne eksperimente koji ispituju i sam kriterijum
evaluacije, analiziramo koje akusticke veli¢ine ultrazvucne slike u domenu prikaza
zaista mogu da ogranice. Na osnovu toga pokazujemo da su slaganje izlaza fizic-
kog modela sa opazenim slikama i identifikacija fizickih parametara dva razlicita
cilja.

Kljucne reci: sinteza ultrazvuka iz CT-a; diferencijabilno modelovanje;
simulacija ultrazvuka; akusticka impedansa; odredenost parametara; medicinsko
snimanje zasnovano na fizici.
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PHYSICS-BASED CT-TO-ULTRASOUND SYNTHESIS AND
THE LIMITS OF ACOUSTIC IDENTIFIABILITY

Patient-specific ultrasound synthesis from CT supports simulation, registration,
and image-guided applications, but depends on how reliably CT-derived tissue
information can be translated into acoustic properties. We present a compact dif-
ferentiable CT-to-ultrasound renderer that reformulates reflection and transmission
in log acoustic impedance, yielding exact bounded coefficients without a separate
edge-detection stage, and replaces explicit point-scatterer simulation by a differ-
entiable stochastic surrogate validated against Field II. The renderer is evaluated
on paired CT and 3D ultrasound kidney data using patient-grouped splits and a
classical simulator as anchor. Beyond forward synthesis, we ask whether the op-
timised acoustic parameters are actually determined by the observations: clinical
B-mode images result from propagation, beam formation, envelope processing,
compression, and scanner display operations, so distinct parameterisations may re-
main observationally equivalent. Using direct parameter profiling and controls on
the evaluation criterion itself, we assess which acoustic quantities display-domain
ultrasound constrains, and argue that forward-model agreement and physical-pa-
rameter identification are distinct objectives.

Keywords: CT-to-ultrasound synthesis; differentiable rendering; ultrasound
simulation; acoustic impedance; identifiability; physics-based medical imaging.

* srdan.lazendic@ugent.be

217



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®
Bujespuna, 2-3. okrobpa 2026. ronune

Natalija Kvasina®
Novosibirski drzavni pedagoski univerzitet, Novosibirsk, Rusija

PEDAGOSKI POTENCIJAL AUTENTICNIH MATERIJALA U
INTERKULTURALNOM OBRAZOVANJU STUDENATA NA
PEDAGOSKOM UNIVERZITETU

Ovaj ¢lanak ispituje pedagoski potencijal autenti¢nih materijala u interkultural-
nom obrazovanju studenata stranih jezika na pedagoSkom univerzitetu. Relevan-
tnost studije proizilazi iz potrebe da se buduci nastavnici pripreme za profesionalni
rad u kulturno raznolikom okruzenju i da se razvije njihov kapacitet za konstruk-
tivnu interkulturalnu interakciju. Cilj ¢lanka je da potkrijepi potencijal autenti¢nih
materijala kao sredstva interkulturalnog obrazovanja za studente. Otkriva se obra-
zovna vrijednost autentic¢nih tekstualnih i audiovizuelnih materijala koji odraza-
vaju kulturne karakteristike, norme, vrijednosti i obrasce ponasanja predstavnika
razlicitih zajednica. Tvrdi se da pedagoski organizovan rad s takvim materijalima
doprinosi prosirenju kulturnog znanja studenata, razumijevanju vlastitog kulturnog
identiteta, razvoju empatije, poStovanja kulturne raznolikosti i sposobnosti uklju-
¢ivanja u kulturnu refleksiju. Posebna paznja posvecena je organizaciji pedagoskih
situacija koje ukljucuju poredenje kulturnih fenomena, diskusiju o kulturnim razli-
kama, analizu stereotipa i modeliranje situacija interkulturalne interakcije. Zaklju-
cuje se da autenticni materijali imaju znacajan obrazovni potencijal, pod uslovom
da ih nastavnici svrhovito odaberu i ukljuce u sadrzaj obrazovanja stranih jezika.

Kljucne rijeci: interkulturalno obrazovanje; autenticni materijali; pedagoski
potencijal; studenti pedagoskog univerziteta; kulturna raznolikost.
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THE PEDAGOGICAL POTENTIAL OF AUTHENTIC
MATERIALS IN THE INTERCULTURAL EDUCATION OF
PEDAGOGICAL UNIVERSITY STUDENTS

The article examines the pedagogical potential of authentic materials in the in-
tercultural education of pedagogical university students in the process of learning
a foreign language. The relevance of the study is determined by the need to prepare
future teachers for professional activity in a culturally diverse environment and to
develop their ability to engage in constructive intercultural interaction. The pur-
pose of the article is to provide a justification of authentic materials as a means of
intercultural education. The educational value of authentic textual and audiovisual
materials reflecting cultural characteristics, norms, values, and behavioral patterns
of different communities is considered. It is argued that pedagogically organized
work with such materials contributes to expanding students’ cultural knowledge,
understanding their own cultural identity, developing empathy, fostering a respect-
ful attitude towards cultural diversity, and enhancing cultural reflection. Particular
attention is paid to the organization of pedagogical situations involving the com-
parison of cultural phenomena, discussion of cultural differences, analysis of ste-
reotypes, and modelling of intercultural interaction. The article concludes that au-
thentic materials have significant educational potential for intercultural upbringing
when they are purposefully selected and systematically integrated into the content
of foreign language education.

Keywords: intercultural education; authentic materials; pedagogical potential,
pedagogical university students; cultural diversity.
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OJPA3 TUHEJIIEPCKHUX ITPOBJIEMA Y KPATKUM
INPUYAMA PO3AMYH/IE IMJITYEP

Pan ananmsupa oapa3 THHEJIEPCKUX MpobdIemMa y KpaTKuM nprudama PozamyH-
ne [Tumaep U3 mepcreKTHBE pa3BojHE IICHXOJIOTH]E KOjy TpencTaBibajy E. Epukcon
u . b. Enxonun. IIpoydaBajy ce kpartke npuue ,,[lmaBa crmaBaha coba®, ,,Amu-
ta“, ,,Kyha na 6pay* u ,,Tobu*, koje npukasyjy ciuenche kipyune npobieme paHor
THUHE]JIIEPCKOT U aJ0JIECLICHTHOT 100a: KpU3y HIEHTUTETa, YCaMJbEHOCT, CTpax,
npepacyje, of0aluBame MPOMeHa y TIOPOIUII U MOpaiHu u30op. Mnentuduka-
[Uja YHYTPAIIbHUX U CIIOJbAllbHX CYKoOa THHEjIIepa y MpuyaMa ce cMaTpa Baxk-
HOM TIpeIMMUHAPHOM (ha30M aHaJN3e TEKCTa KOja TMPETXOAN FHETOBOj IPUMEHH Y
IIPOIIeCy HACTAaBE CTPAHOT je3UKa.

Kwyune peuu: Pozamynne Ilumuep, TMHEjEepCKH npodiaeMu, aaoecLeHIIN]a,
KpH3a HICHTUTETA, Pa3BOjHA IICUXOJIOTHja, CHITIECKA KEbUKEBHOCT.
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REFLECTION OF TEENAGE PROBLEMS IN ROSAMUNDE
PILCHER’S SHORT STORIES

The paper analyses the reflection of teenage problems in Rosamunde Pilcher’s
short stories from the perspective of developmental psychology represented by E.
Erikson, D. B. Elkonin. Under study are the short stories “The Blue Bedroom”,
“Amita”, “The House on the Hill” and “Toby”, demonstrating the following key
problems of early teenage and adolescence: identity crisis, loneliness, fear, prej-
udice, rejection of changes in the family and moral choice. Identifying teenagers’
internal and external conflicts in the stories is viewed as an important preliminary
stage of text analysis preceding its implementation in the process of teaching a
foreign language.

Keywords: Rosamunde Pilcher, teenage problems, adolescence, identity crisis,
developmental psychology, English literature.
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HAYNHU KPEOJIN3AIIUJE ITIOETCKUX TEKCTOBA Y
JAEYJOJ KIb U KEBHOCTH

KpeonnzoBanu 1MoeTcky TEKCTOBH MMajy O0rar IOTEHIIMjall 38 HACTaBy YNTaba
EHIJIECKOT je3HKa Y OCHOBHO] IITKOJIH 300T CBOj€ TIOJTUKOIHE IPUPOE, KOMOMHY]jyhu
BepOaTHEe KOMITOHEHTE ca BU3YEeITHUM Wi 3BydHHM. Ctora, pan ncnntyje cinenehe
HaYMHE KPEoJM3alHje MOCTCKUX TEKCTOBA Yy J€4joj KIbMKEBHOCTH: 1) momohy
BU3YEJHUX CpecTaBa, Kao LITO Ccy TUmorpaduja xoja ykibydyje QoOHT, 00jy H
BEJIMYMHY, PAacCHoOpe]] CTPaHUIE, CEKBEHIMPAE CIUKA, MOHABbAKHE BU3YEIHUX
MOTHBA W WIyCTpalMje Koje JOMYHYjy WIN MPOIIUPYjy BepOamHu caiapikaj; 2)
romohy aynmo cpencTaBa, Kao IMITO Cy My3WKa, 3BYYHH €(EKTH, ayaro Hapaimja
U eKCIIpeCcHBHA Mopyiauja miaca. OBe TEXHUKE YMHE YHTAE 3aHUMIBUBHjUM H
Pa3syMJbHBHjUM 3a JCILy.

Kwyune peuu: TONMKOAHU TEKCT, MOETCKU TEKCT, JA€4ja KIbHKEBHOCT,
CIIMKOBHUIIA, MYATHMOAITHOCT, BEIITHHE YHTAa, OCHOBHA IIIKOJIA.
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WAYS OF CREOLIZATION OF POETIC TEXTS IN
CHILDREN’S LITERATURE

Creolized poetic texts have rich potential for teaching reading in a primary
English class due to their polycode nature, combining verbal components with
visual or audial ones. Thus, the paper examines the following ways of creolizing
poetic texts in children’s literature: 1) by means of visual devices, such as
typography involving font, colour and size, page layout, sequencing images,
repeating visual motifs, and illustrations that complement or expand the verbal
content; 2) by means of audial devices, such as music, sound effects, audio
narration, and expressive voice modulation. These techniques make reading more
engaging and understandable for children.

Keywords: polycode text, poetic text, children’s literature, picture book,
multimodality, reading skills, primary school.
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TcenkoBa Anna, Bacunenko ITouna’
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YIHOPEJIHA AHAJIM3A HACTABE EHI'VIECKOT
JE3UKA Y OCHOBHUM IIKOJIAMA Y
HOBOCHUBUPCKY (PYCHUJA) U BUJEJbUHU
(PEITYBJIMKA CPIICKA, BOCHA U XEPHHEI'OBUHA)

OBaj pax mpencTaBiba KOMIIAPATHBHY aHAIM3Y HACTaBE CHITIECKOT je3UKa y OC-
HOBHUM Ikojama y HoBocnbupcky (Pycuja) m bujessuan (Penyonmuka Cpricka,
Bocna n Xepuerosuna), 3acCHOBaHy Ha ayTOPCKO] ,,[IPAKCH ITOCMAaTpamba HACTaB-
HOT TIpolieca y J1Ba HallMOHAJIHA KOHTeKcTa (ampui, centemOap 2026). Ctyauja
¥Ma 3a Wb J1a UJICHTU(PUKY]je CIMYHOCTH U Pa3JIMKe Y OpraHu3aiijiu o0pa3oBama
SHITIECKOT je3uka u3 mehykynrypanne nepcrekruse. [loceOHa maxma nocsehena
je HacTaBHMM MeEToJaMa, TEXHUKaMa yIpaBjbakba Pa3peiloM U HACTABHUM MaTe-
pujanuMa.

Kwyune peuu: HacTaBa CHIVIECKOI je3UMKa, OCHOBHO 00pa3oBame,
MehyKynaTypaiHa aHaIu3a.

* vasilenko polina@mail.ru
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COMPARATIVE ANALYSIS OF ENGLISH
LANGUAGE TEACHING IN PRIMARY SCHOOLS IN
NOVOSIBIRSK (RUSSIA) AND BIJELJINA (REPUBLIC
OF SRPSKA, BOSNIA AND HERZEGOVINA)

This paper presents a comparative analysis of English language teaching in
primary schools in Novosibirsk (Russia) and Bijeljina (Republic of Srpska, Bosnia
and Herzegovina), based on the authors ‘observation practice of the teaching pro-
cess in two national contexts (April, September 2026). The study aims to identify
similarities and differences in the organization of English language education from
the cross-cultural perspective. Particular attention is paid to the teaching methods,
class management techniques and instructional materials.

Keywords: English language teaching, primary education, cross-cultural
analysis

* vasilenko polina@mail.ru
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ITopakoBa Ceeriana”
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CYKOBU U TEME Y IPUMAMA PUYMAJIA KPOMIITOHA
»CAMO BUJIMJAM“ 1 IbUXOBA BE3A CA Y3PACHUM
KAPAKTEPUCTUKAMA YYEHUKA 6. PASPEJIA

Pan ananmszupa npuue Puumana Kpomnrona ,,Camo Bunmjam™ kao marepujain
3a YUTarke Ha Yacy EHITICCKOT je3WKa, IIOTOIaH 3a yueHuke 6. pazpena. [Ipoydasajy
ce npude ,,Bunujam une y Onockon*, ,,IIpencrasa®, ,,Oqmeraumu‘ u ,,Bunmjamo-
Ba HoBa roguna“, ¢okycupajyhu ce na cienehe teme, peneBaHTHE 3a THHEjIIE-
pa: aBaHType, IPUjaTeJbCTBO, PUBAJICTBO, XyMOP M TOPOAUYHH ofHocH. Oxpaka-
Bajyhu KJby4HE KapaKTepHCTHKE paHe ajoiecleHnrje kako cy ux onucanu JI. C.
Burorcku u /1. b. Enxonnn (cykobu ca ofpaciuma, BAXKHOCT BPIIEHAYKUX TpyTa |
XKeJba J1a ce IIPeMa BbUMa II0CTyIa Kao IpeMa OJpaciuMa), OB TEKCTOBH MOTY Aa
MOTHUBHILY YYCHHKE J1a pa3BUjy HABHKY UYHTama HE CaMO pajau yuema, Beh u paau
3aJJ0BOJHCTBA.

Kwyune peyu: Puuman Kpommnron, ,,Camo Buinjam®, KapakTepucTHKE TH-
Hejliepa, yueHuIu 6. pa3pena, YnuTagayka MMCMEHOCT, HACTaBa CHIVICCKOT je3uKa.

* podakovasvetlana2003@mail.ru
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Podakova Svetlana®
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THE CONFLICTS AND THEMES IN RICHMAL CROMPTON’S
«JUST WILLIAM» STORIES AND THEIR CONNECTION TO
THE AGE CHARACTERISTICS OF YEAR 6 LEARNERS

The paper analyses Richmal Crompton’s Just William stories as a reading
material in the English class, suitable for Year 6 learners. Under study are the stories
“William Goes to the Pictures”, “The Show”, “The Outlaws” and “William’s New
Year’s Day”, focusing on the following themes, relevant to a teenager: adventures,
friendship, rivalry, humour, and family relationships. Reflecting the key features of
early adolescence as described by L. S. Vygotsky and D. B. Elkonin (conflicts with
adults, the importance of peer groups and the desire to be treated as an adult) these
texts can motivate students to developed a habit of reading not only for learning
purposes, but also for pleasure.

Keywords: Richmal Crompton, ,,Just William*, teenage characteristics, Year 6
learners, reading literacy, English language teaching.
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COIUOKYJITYPHE IMMEH3UJE ®UJIIMCKE
AJAIITAIIMJE JEJIA ,MAJIA TIPUHHE3A” ®PEHCHUC
XOIICOH BAPHET M3 1995. TOAUHE

VY 0BOM pajy ce MCTpaKyje COIMOKYATYPHH KOHTEKCT (PHIIMCKE aJarTaliuje
nena ,,Mana nmpunrnesa” @. X. bapuer, xojy je 1995. ronune pexxupao AndoHCO
KyapoH. AHanm3a je ycMepeHa Ha PUKa3uBambe:

a) MaTepHjaJIHOI acleKTa KyJIType, OJHOCHO HeHHMX apredakara (kyhuuma 3a
nytke u Unauja, uatrepHar u nociyra, Capus TaBaH u rocnohuna MuH4MH, UH-
tepHar 1 Unauja, kyhuna 3a myTke 1 HHTEpHAT);

0) aKCHOJIOIIKOT acTleKTa KyAType, lheHUX BPEIHOCTH U CyKoOa ITOBE3aHUX Ca
ncropujckuM nepuoaoM (EnBapamjancka EAmiecka HacpaM )KUBOTa y KOJIOHH]a-
Ma);

B) IparMaTHYKOT, OJJHOCHO OMXEBHOPAIHOT acCHeKTa KyIType, MOBE3aHOr ca
HOopMaMma BepOajHe U HeBepOanHe MHTepakUuje (PoIHa OueKUBamba, APYIITBEHA
XHjepapxuja).

Kwyune peuu: ,Maina npunnesa”’, ®pencuc Xoncon bapuer, Andonco Kya-
POH, pHIMCKa aianraiyja, COHOKYITYPHH IPUCTYIL, COIMOKYITYPHH KOHTEKCT.

* molhovatova@gmail.com
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THE SOCIOCULTURAL DIMENSIONS OF THE 1995 FILM
ADAPTATION OF A LITTLE PRINCESS BY FRANCES
HODGSON BURNETT

This paper explores the sociocultural context of Alfonso Cuaron’s 1995 film
adaptation of A Little Princess by F. H. Burnett. The analysis focuses on the rep-
resentation of:

a) the material aspect of culture, its artefacts (the Dollhouse and India, the
boarding school and the servants, Sara’s attic and Miss Minchin, the boarding
school and India, the Dollhouse and the boarding school);

b) the axiological aspect of culture, its values and conflicts, associated with the
historical period (Edwardian England vs life in the colonies);

¢) pragmatic, or behavioral aspect of culture, connected with norms of verbal
and non-verbal interactions (gender expectations, social hierarchy).

Keywords: A Little Princess, Frances Hodgson Burnett, Alfonso Cuardn, film
adaptation, sociocultural approach, sociocultural context.

* molhovatova@gmail.com
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Muzicka akademija u Gdanjsku, Poljska

NOVE MOGUCNOSTI, NOVE PERSPEKTIVE ZA
ORIGINALNU KOREOGRAFIJU MUZIKE KOJU IZVODE
KINESKI PLESACI

Predlozena tema proisti¢e iz autorkinog nedavnog pedagoskog i umetnickog
iskustva rada na novom mestu, u novoj kulturnoj i drustvenoj stvarnosti na drugom
kontinentu. Autorka je zaposlena kao titularni profesor na Koledzu za muziku i ples
na Nancang strukovnom univerzitetu (Nanac¢ang - provincija Piansi) od akademske
2023/2024. godine, gde radi sa studentima smera - ples. Cilj prezentacije je da se
prikazu nove mogucnosti i drugacije perspektive na proces stvaranja i predstavljanja
originalne koreografije muzike nego ranije. U svom radu sa studentima kursa -
ples na Kineskom univerzitetu, autorka obraduje elemente euritamske metode -
uglavnom u oblasti ozivljene skulpure, odnosa izmedu elemenata muzickog dela,
formiranja pokreta i njegovog rasporeda u prostoru kako bi se razumeli osnovni
odnosi medu njima. Rezultat teku¢eg istrazivanja u oblasti odnosa izmedu muzike
i pokreta je autorska koreografisana muzika, koju su predstavili kineski igraci na
koautorskom koncertu - Performans kineska i poljska muzika u pokretu— originalne
koreografije muzike Ane Galikovske-Gajevske i Sengje Huang (svetska premijera
koreografija), odrzanom 02.04.2024. na Strukovnom univerzitetu u Nancangu.
Prva izvedba je nagradena zlatnom diplomom na petoj godiSnjici Medunarodnog
takmiCenja Muzicki orlovi u stranim kategorijama — Muzicki dogadaj (septembar
2025). Autorka ne krije ¢injenicu da kroz svoj rad u Kini ostvaruje svoje najvece
umetnic¢ke snove.

Kljucne reci: muzika, pokret, koreografija muzike, muzicki izraz.

* a.galikowska@amuz.gda.pl

230



(@O 0q, Abstract book 16th scientific conference with international participation
S “Science and Teaching Today”
O Bijeljina, October 2-3, 2026

Anna Galikowska-Gajewska®
Academy of Music in Gdansk, Poland

NEW OPPORTUNITIES, NEW PERSPECTIVES FOR
ORIGINAL CHOREOGRAPHY OD MUSIC PRESENTED BY
CHINESE DANCERS

The proposed topic stems from the author’s recent pedagogical and artistic ex-
perience of working in a new place, in a new cultural and social reality on another
continent. The author has been employed as a titular professor at the Collage of
Music and Dance at Nanchang Vocational University (Nanachang - Jianxi prov-
ince) since the 2023/2024 academic year, where she works with students majoring
in - dance. The purpose of the presentation is to show new possibilities and differ-
ent perspectives on the process of creating and presenting original choreography of
music than before. In her work with students of the course - dance of the Chinese
University, the author elements of the Eurhythmic method-mainly in the area of
plastique animée the relationship between the elements of a musical work, the for-
mation of movement and its layout in space in order to understand the basic rela-
tionships between them. The result of ongoing research in the area of the relation-
ship between music and movement is the author’s choreographed music, presented
by Chinese dancers in a co-authored concert - Performance Chinese and Polish
Music in Movement — Oryginal Choreograpies of Music by Anna Galikowska-Ga-
jewska and Shengya Huang (world choreograpies premiere), held on 02.04.2024 at
Nanchang Vocational University. The first performance was honored with a Gold
Diploma at the Sth Anniversary Muzyczne Orty International Competition in For-
eign Categories — Musical Event (September 2025). The author makes no secret of
the fact that through her work in China she is fulfilling her greatest artistic dreams.

Keywords: music, movement, choreography of music, music expression.

* a.galikowska@amuz.gda.pl
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DA LI SE UCINAK UNIVERZITETA UZIMA U OBZIR U
AKREDITACIONIM EVALUACIJAMA YOKAK-A — THEQC-A?

Ova studija istrazuje odnos izmedu odluka o institucionalnoj akreditaciji koje
donosi Turski savet za kvalitet u visokom obrazovanju (THEQC / YOKAK) i
klju¢nih pokazatelja ucinka institucija medu drzavnim univerzitetima u Turskoj.
Primenom kvantitativnog relacionog istrazivackog dizajna, uzorak je obuhvatio
25 nespecijalizovanih drzavnih univerziteta osnovanih nakon 2005. godine, iz svih
NUTS-1 regiona, pri ¢emu su koriS§¢ene metode namernog i slu¢ajnog uzorko-
vanja. Podaci o institucijama, koji se odnose na pet klju¢nih pokazatelja ucinka
— broj nastavnika, plasman na THE World University Rankings rang-listi, broj
zaposlenih diplomiranih studenata, odnos realizovanih eksterno finansiranih pro-
jekata po nastavniku i broj publikacija u ¢asopisima kategorije Q1 — preuzeti su
iz zvani¢nih baza podataka Saveta za visoko obrazovanje (CoHE) i THEQC-a.

Relacione analize sprovedene su primenom neparametarskog Spirmanovog ko-
eficijenta rang-korelacije, zbog ordinalne prirode ishoda akreditacije i nenormalne
distribucije podataka. Rezultati su pokazali umerenu, statisti¢ki zna¢ajnu pozitivnu
korelaciju izmedu trajanja akreditacije i odnosa broja realizovanih eksterno finan-
siranih projekata po nastavniku ($r_s=.510, p <.05$). Nasuprot tome, utvrdena je
umerena, statisticki znacajna negativna korelacija sa brojem zaposlenih diplomira-
nih studenata ($r_s = -.445, p < .05$), §to ukazuje na to da su velike institucije sa
veéim brojem zaposlenih diplomiranih studenata imale uslovnu akreditaciju, dok
su manji, istrazivacki orijentisani univerziteti ostvarili punu akreditaciju.

Za ukupan broj nastavnika, poziciju na THE rang-listama i broj publikacija u
casopisima kategorije Q1 nisu utvrdene statisticki znacajne veze. Empirijski nalazi
pokazuju da se u akreditacionim evaluacijama THEQC-a prvenstveno uzima u ob-
zir produktivnost u realizaciji istrazivackih projekata po nastavniku, a ne veli¢ina
institucije ili broj studenata. Shodno tome, univerziteti koji teze punoj akreditaciji
u trajanju od pet godina trebalo bi strateSki da unaprede infrastrukturu za podrsku
grantovima i mehanizme eksternog finansiranja.

Kljucne reci: institucionalna akreditacija, pokazatelji ucinka, istrazivacka pro-
duktivnost, drzavni univerziteti, Spirmanova korelacija.
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IS UNIVERSITY PERFORMANCE TAKEN INTO ACCOUNT
IN YOKAK-THEQC ACCREDITATION EVALUATIONS?

This study investigates the relationship between institutional accreditation
decisions assigned by the Turkish Higher Education Quality Council (THEQC /
YOKAK) and key institutional performance indicators among state universities
in Tiirkiye. Utilizing a quantitative relational research design, a sample of 25
non-specialized state universities established after 2005 was selected across all
NUTS-1 regions using purposive and random sampling techniques. Institutional
data regarding five key performance indicators—faculty count, THE World Uni-
versity Rankings, employed graduate count, ratio of completed externally support-
ed projects per faculty member, and Q1 publication count—were retrieved from
official CoHE and THEQC databases. Relational analyses were executed using the
non-parametric Spearman Rank Correlation Coefficient due to ordinal accredita-
tion outcomes and non-normal data distributions. The findings revealed a moder-
ate, statistically significant positive correlation between accreditation duration and
the ratio of completed externally supported projects per faculty member ($r s =
510, p < .05%). Conversely, a moderate, statistically significant negative correla-
tion was identified for the number of employed graduates ($r_s = -.445, p <.05$),
indicating that large-scale institutions with higher graduate outputs held condition-
al accreditation, whereas smaller, research-oriented boutique universities achieved
full accreditation. No statistically significant relationships were detected for to-
tal faculty members, THE rankings, or Q1 publications. The empirical evidence
demonstrates that THEQC accreditation evaluations focus primarily on research
project productivity per faculty member rather than institutional size or student
volume. Consequently, universities seeking full 5-year accreditation should stra-
tegically enhance grant support infrastructure and external funding mechanisms.

Keywords: Institutional Accreditation, Performance Indicators, Research
Productivity, State Universities, Spearman Correlation.
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DA LI SE UCINAK UNIVERZITETA UZIMA U OBZIR U
AKREDITACIONIM EVALUACIJAMA YOKAK-A — THEQC-A?

Ova studija istrazuje odnos izmedu odluka o institucionalnoj akreditaciji koje
donosi Turski savet za kvalitet u visokom obrazovanju (THEQC / YOKAK) i
klju¢nih pokazatelja ucinka institucija medu drzavnim univerzitetima u Turskoj.
Primenom kvantitativnog relacionog istrazivackog dizajna, uzorak je obuhvatio
25 nespecijalizovanih drzavnih univerziteta osnovanih nakon 2005. godine, iz svih
NUTS-1 regiona, pri ¢emu su koriS§¢ene metode namernog i slu¢ajnog uzorko-
vanja. Podaci o institucijama, koji se odnose na pet klju¢nih pokazatelja ucinka
— broj nastavnika, plasman na THE World University Rankings rang-listi, broj
zaposlenih diplomiranih studenata, odnos realizovanih eksterno finansiranih pro-
jekata po nastavniku i broj publikacija u ¢asopisima kategorije Q1 — preuzeti su
iz zvani¢nih baza podataka Saveta za visoko obrazovanje (CoHE) i THEQC-a.

Relacione analize sprovedene su primenom neparametarskog Spirmanovog ko-
eficijenta rang-korelacije, zbog ordinalne prirode ishoda akreditacije i nenormalne
distribucije podataka. Rezultati su pokazali umerenu, statisti¢ki zna¢ajnu pozitivnu
korelaciju izmedu trajanja akreditacije i odnosa broja realizovanih eksterno finan-
siranih projekata po nastavniku ($r_s=.510, p <.05$). Nasuprot tome, utvrdena je
umerena, statisticki znacajna negativna korelacija sa brojem zaposlenih diplomira-
nih studenata ($r_s = -.445, p < .05$), §to ukazuje na to da su velike institucije sa
veéim brojem zaposlenih diplomiranih studenata imale uslovnu akreditaciju, dok
su manji, istrazivacki orijentisani univerziteti ostvarili punu akreditaciju.

Za ukupan broj nastavnika, poziciju na THE rang-listama i broj publikacija u
casopisima kategorije Q1 nisu utvrdene statisticki znacajne veze. Empirijski nalazi
pokazuju da se u akreditacionim evaluacijama THEQC-a prvenstveno uzima u ob-
zir produktivnost u realizaciji istrazivackih projekata po nastavniku, a ne veli¢ina
institucije ili broj studenata. Shodno tome, univerziteti koji teze punoj akreditaciji
u trajanju od pet godina trebalo bi strateSki da unaprede infrastrukturu za podrsku
grantovima i mehanizme eksternog finansiranja.

Kljucne reci: institucionalna akreditacija, pokazatelji ucinka, istrazivacka pro-
duktivnost, drzavni univerziteti, Spirmanova korelacija.
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SUPPORTING EDUCATORS OF STUDENTS WITH VISUAL
IMPAIRMENTS AND BLINDNESS THROUGH ASSISTIVE
TECHNOLOGY AND ARTIFICIAL INTELLIGENCE

Students with visual impairments may be excluded from classroom activities
when print, digital content and visual explanations are provided without appropri-
ate access. This paper examines how teachers can use established assistive tech-
nologies and newer artificial intelligence tools to prepare accessible materials and
teach pupils to use them independently. A practice-oriented, task-based analysis is
conducted using research on the expanded core curriculum and illustrative activ-
ities in reading, science and mathematics. Screen readers, screen magnification,
electronic magnifiers and refreshable braille displays are considered first as means
of accessing text, producing written work and checking whether learning plat-
forms and assessments are usable. The analysis then considers Al-based image
and text recognition, remote visual assistance, conversational generative Al and
source-based study tools. These can help teachers prepare descriptions and alter-
native explanations, organise materials in accessible formats and produce audio
resources, and model ways for pupils to obtain information about unfamiliar visual
content. Four requirements emerge from the analysis: materials must be provided
in accessible formats from the outset; tools must be matched to each pupil’s access
preferences and learning goals; their use must be explicitly taught; and automated
output must be checked for accuracy and privacy risks. The paper concludes that
these technologies can reduce the time teachers spend resolving avoidable access
barriers and expand pupils’ opportunities for independent participation. Their ed-
ucational value depends on thoughtful lesson design, specialist instruction and the
continued provision of braille and tactile materials alongside assistive technolo-
gy.

Keywords: visual impairment; teacher education; assistive technology; accessi-
ble instruction; artificial intelligence.
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ELEMENTI I PRINCIPI DIZAJNA KAO OKVIR
KRITICKOG MISLJENJA U PROCESU PROJEKTOVANJA:
OBLIKOVANJE ZELJENOG PROSTORNOG UTISKA

Proces projektovanja enterijera i prostora kao takvog podrazume-
va kontinuirano preispitivanje odnosa izmedu opazaja, steCenog iskustva,
koncepta, prostornih odnosa i konacnog dozivljaja prostora. U tom pro-
cesu, elementi i principi dizajna ne predstavljaju samo skup formalnih i kom-
pozicionih pravila, ve¢ mogu imati ulogu instrumenata za analizu, interpre-
taciju, vrednovanje i transformaciju projektantskih odluka. Preispituje se
mogucénost primene elemenata i principa dizajna kao osnove za razvoj kritickog
misljenja tokom procesa projektovanja, sa posebnim fokusom na nacin na koji
njihove medusobne relacije doprinose formiranju Zeljenog prostornog utiska.
Polaziste istrazivanja predstavlja proces u kojem se pocetni vizuelni i prostor-
ni nadrazaj kreira kroz upotrebu elemenata i principa dizajna, primarno na ru-
dimentalnom nivou, time prevodi u opazaj, zatim interpretira kroz prethodno
iskustvo i znanje, a potom transformise u projektantsku odluku. U tom procesu
kriticko misljenje omogucava analizu postojecih odnosa, preispitivanje prvo-
bitnih pretpostavki, eksperimentisanje sa razliitim mogucnostima i selektu-
je reSenja prema unapred definisanom konceptualnom i perceptivnom cilju.
Cilj rada je da ukaze na mogucnost formiranja metodoloskog modela u kojem se ele-
mentiiprincipidizajnakoristene samozaoblikovanjekompozicije, ve¢ikaosredstvo
kritickog preispitivanja projektantskih odluka i usmeravanja procesa ka zeljenom
emocionalnom, perceptivnom i prostornom utisku. Posebna paznja posvecena je
odnosu izmedu opazaja, interpretacije, transformacije i evaluacije, odnosno procesu
u kojem se iskustvo pretvara u projektantsko znanje, zatim u novu prostornu formu.
Rad razmatra projektovanje kao dinamic¢an i reverzibilan proces ucenja i istrazi-
vanja, u kojem se reSenje ne formira linearnim usvajanjem pravila, ve¢ njihovim
stalnim preispitivanjem, kombinovanjem i transformacijom u odnosu na zeljeni
dozivljaj prostora.

Kljucne reci: elementi dizajna; principi dizajna; kriticko misljenje; proces
projektovanja; prostorni utisak; percepcija; prostorno iskustvo; projektantsko
misljenje; enterijer; dizajn prostora.
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DESIGN ELEMENTS AND PRINCIPLES AS A FRAMEWORK
FOR CRITICAL THINKING IN THE DESIGN PROCESS:
SHAPING THE DESIRED SPATIAL IMPRESSION

The design process in interior architecture and spatial design involves a
continuous examination of the relationships among perception, acquired ex-
perience, conceptual thinking, spatial relations, and the final experience
of space. In this process, design elements and principles should be under-
stood not only as formal and compositional rules but also as tools for analyz-
ing, interpreting, evaluating, and transforming design decisions. This paper
explores the potential of design elements and principles as a framework for
developing critical thinking throughout the design process, with particular em-
phasis on how their interrelationships shape a desired spatial impression.
The research follows a process in which an initial visual or spatial stimulus is per-
ceived, interpreted through prior experience and knowledge, and then translated
into a design decision. In this process, critical thinking enables analysis of existing
relationships, questioning initial assumptions, experimenting with alternatives, and
selecting solutions according to a predefined conceptual and perceptual objective.
This paper examines the possibility of developing a methodological model
in which design elements and principles are used not only to structure a com-
position but also to critically evaluate design decisions and guide the design
process toward a desired emotional, perceptual, and spatial effect. Particular
attention is given to the relationship among perception, interpretation, trans-
formation, and evaluation, understood as a process through which experi-
ence is transformed into design knowledge and then into a new spatial form.
In this context, design is a dynamic, reversible process of learning and investiga-
tion in which the final solution is not produced by the linear application of prede-
termined rules, but by their continuous questioning, combination, and transforma-
tion in relation to the intended experience of space.

Keywords: design elements; design principles; critical thinking; design process;
spatial impression; perception; spatial experience; design thinking; interior
architecture; spatial design.
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I'EHEPATUBHA BEIHITAYKA UHTEJIUT'EHIIUJA KAO
CPEJACTBO KOHKPETHU3AIIUJE AIICTPAKTHUX
KIbUKEBHOTEOPUJCKUX CAIPKAJA

Y HacTaBW KBIKEBHOCTH YUEHHUITH ce cycpehy ca OpojauM mojMoBuMa U (e-
HOMEHHMa KOjH ce 300T CBOje arCTPaKTHOCTH TEIIKO YCBajajy UCKIbYUIHUBO Ae(u-
HHUCamkeM M BepOamHuM objammaBameM. llojaBa reHepaTuBHE BEIITAUKe MHTE-
nurennyje omoryhasa Jja ce MOjeIMHU TaKBH CalIpiKaju YUHHE HETIOCPEAHUJUM H
JOCTYITHHJUM KpO3 BU3YEJIN3alH]y, CAMYJIalNjy, Mjajor ¥ MHTEPaKTUBHO pela-
Bame mpobisiema. Teopujcko mojasuiire pajaa yuHe koHientu BU nucmenoctw,
ITeJIaroIIKOT ckenupama (scaffolding) n HacTaBHUYIKE OpkecTpalldje, IpHu 4eMy ce
ynorpeba reaeparnBHe BU He mocmaTpa kao 3aMeHa 3a yYeHHUKY aKTUBHOCT, Beh
Kao CPeICTBO HCHOT MOACTUIIAka U ycMepaBama. Llyb paza je aa ce, Ha OCHOBY
aHanM3e MmpuMepa u3 HacTaBHe npakce CPICKOT je3uKa U KIMKEBHOCTH Y THM-
Ha3uju, ykaxxe Ha MoryhHoctu kopumhema reneparuBie BU y koHkperuzanuju
CIIOKCHUX KIbMIKEBHOTCOPH)CKUX M MHTEPIIPETATUBHUX cajpxkaja. [IpruMermneH je
JIeCKPHUIITHBHO-aHAIMTHYKH MIPUCTYTI 3aCHOBAH Ha aHAJIN3M HACTABHHUX aKTHBHO-
CTH peaJM30BaHMX y HEMOCPEIHOj MpakcH. Pa3marpajy ce BU3yenu3ariyja mecHud-
Ke CJIMKe ToMohy reHeparopa ciimka, CAMYJINPaHH AUjajior ca KIbMKEBHUM JIMKOM,
pan eKCrepTCKHX rpymna koje y3 momoh BU uctpaxyjy pa3nuuuTe acrekTe Kibu-
JKEBHOT JIeJla U ynoTpeda npuiiarol)eHor ueT-00Ta Kao MOIpIIKe POLECy MHCaba.
AHanu3a nokasyje Jia ce re/jarolika BpeTHOCT OBHX IIOCTyIaKa He 3aCHUBA TPBEH-
CTBEHO Ha TeHEPUCAHOM CaJpiKajy, Beh Ha akTHBHOCTHMA TIopehema, mpoBepe, ap-
T'YMEHTOBama U NMPENCTINTHBAakA Koje OH MoKpehe. 3akibydyje ce 1a reHepaTuBHa
BU moxe nonpuHEeTH KOHKPETH3alMjU alcTPaKTHUX HACTAaBHHUX caapikaja caMo
YKOJTHKO je HeHa YHOoTpeOa MEeTOJMYKN OCMHILIJBEHA, 8 HACTABHUK 3aPXKH aKTHB-
HY YJIOTY y OpPraHH30Balby U yCMepaBamy IMpolieca yuema.

Kmwyune peyu: reHepaTHBHA BEIITa4YKa WHTEJIWTCHIIMja, HACTABA KIHLIKEBHO-
CTH, KOHKpeTH3anuja, B1 mucMeHo T, Iearomko CKenpamne.

* danijela.petrovic@borastankovic.edu.rs

238



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Danijela Petrovic
Bora Stankovi¢ Grammar School, Nis, Serbia

GENERATIVE ARTIFICIAL INTELLIGENCE AS A
TOOL FOR CONCRETIZING ABSTRACT LITERARY-
THEORETICAL CONCEPTS

In literature teaching, students encounter numerous concepts and phenomena
that, due to their abstract nature, are difficult to understand through definitions
and verbal explanations alone. The emergence of generative artificial intelligence
makes it possible to render some of these contents more immediate and accessible
through visualization, simulation, dialogue, and interactive problem-solving. The
theoretical framework of this paper is based on the concepts of Al literacy, scaf-
folding, and teacher orchestration, while the use of generative Al is viewed not as a
substitute for student activity, but as a means of stimulating and guiding it. The aim
of the paper is to examine, through examples from the teaching practice of Serbian
language and literature in secondary school, the possibilities of using generative
Al to concretize complex literary-theoretical and interpretative content. A descrip-
tive-analytical approach is applied, based on the analysis of teaching activities
implemented in classroom practice. The paper discusses the visualization of poetic
imagery using image generators, simulated dialogue with literary characters, ex-
pert-group work in which students use Al to explore different aspects of a literary
work, and the use of a customized chatbot as support in the writing process. The
analysis suggests that the pedagogical value of these procedures lies not primarily
in the generated content itself, but in the processes of comparison, verification,
argumentation, and critical reconsideration that it initiates. It is concluded that
generative Al can contribute to the concretization of abstract teaching content only
when its use is methodically designed and the teacher retains an active role in or-
ganizing and guiding the learning process.

Keywords: generative artificial intelligence, literature teaching, concretization,
Al literacy, scaffolding.
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OD PLAGIJATA DO ZAJEDNICKOG STVARANJA:
REDEFINISANJE SARADNJE COVJEKA I VJESTACKE
INTELIGENCIJE U PISANJU NA ENGLESKOM JEZIKU NA
OSNOVNIM 1 MASTER STUDIJAMA

Primjena generativne vjestacke inteligencije (GenAl), narocito alata kao $to su
ChatGPT i Grammarly, mijenja pristupe pisanju u nastavi engleskog jezika i isto-
vremeno otvara znacajna pitanja u vezi sa akademskim integritetom, autorstvom
i autonomijom studenata. Teorijski okvir rada zasniva se na savremenim pristupi-
ma digitalnoj pismenosti i pismenosti u oblasti vjeStacke inteligencije, konstruk-
tivistickom ucenju, pedagoskoj podrsci i razvoju autonomije studenata. Cilj rada
jeste da ispita mogucnosti prelaska sa pasivnog oslanjanja na generativnu vjestac-
ku inteligenciju, koje moze dovesti do narusavanja akademskog integriteta, ka nje-
noj odgovornoj primjeni kao sredstva za zajednicko stvaranje u procesu pisanja.
Metodologija rada zasniva se na kvalitativnoj analizi i sintezi novije literature o
generativnoj vjeStackoj inteligenciji, akademskom pisanju, pismenosti u oblasti
vjestacke inteligencije i akademskom integritetu, uz uporedno razmatranje potreba
studenata na razli¢itim nivoima visokog obrazovanja. Rezultati ukazuju na to da
pedagoska vrednost generativne vjestacke inteligencije ne proizlazi prvenstveno iz
njene sposobnosti da generiSe gotove tekstove, vec¢ iz mogucnosti njene primjene
u generisanju i razradi ideja, razvoju i organizaciji sadrzaja, jezickom unapredi-
vanju teksta i pruzanju povratnih informacija, uz zadrzavanje ljudske kontrole i
odgovornosti za konac¢ni pisani proizvod. U radu se zakljucuje da pomjeranje fo-
kusa sa paradigme zabrane ka vodenoj i promisljenoj saradnji covjeka i vjestacke
inteligencije moZze doprinijeti razvoju pismenosti u oblasti vjestacke inteligencije,
autonomije studenata i kritickog misljenja, uz istovremeno oc¢uvanje akademskog
integriteta. Na osnovu dobijenih rezultata, u radu se predlaze koncept odgovorne
nastave pisanja zasnovan na metodi kognitivne saradnje uz primenu vjestacke in-
teligencije na osnovnim i master studijama.

Kljucne rijeci: generativna vjestacka inteligencija, pismenost u oblasti vjestacke
inteligencije, zajednicko stvaranje, akademsko pisanje, akademski integritet.
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FROM PLAGIARISM TO CO-CREATION: REDEFINING
AI-HUMAN COLLABORATION IN UNDERGRADUATE AND
POSTGRADUATE ELT WRITING

The integration of Generative Artificial Intelligence (GenAl), particularly tools
such as ChatGPT and Grammarly, is transforming approaches to writing in English
Language Teaching and raising important questions concerning academic integrity,
authorship, and learner autonomy. The theoretical framework of this paper draws
on contemporary approaches to digital and Al literacy, constructivist learning, ped-
agogical scaffolding, and learner autonomy. The aim of the paper is to examine the
possibilities of moving from passive reliance on Generative Al, which may lead
to academic misconduct, towards its responsible use as a tool for co-creation in
writing. The methodology is based on a qualitative analysis and synthesis of recent
literature on Generative Al, academic writing, Al literacy, and academic integrity,
with comparative consideration of the needs of students at different levels of high-
er education. The findings indicate that the pedagogical value of GenAl lies not
primarily in the production of ready-made texts, but in its use for brainstorming,
content development and organisation, linguistic refinement, and feedback, while
maintaining human control and responsibility for the final written product. The
paper concludes that a shift from a prohibition-oriented paradigm towards guided
and reflective Al-human co-creation may contribute to the development of Al lit-
eracy, learner autonomy, and critical thinking while preserving academic integrity.
Based on the results obtained, the article proposes a concept of responsible writing
instruction using the cognitive collaboration method with the application of artifi-
cial intelligence at the bachelor’s and master’s levels.

Keywords: Generative Al, Al literacy, co-creation, academic writing, academic
integrity.
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HACTABA IPUPOJHUX HAYKA Y HPEAIIKOJCKOM "
OCHOBHOHIIKOJICKOM OBPA30OBAB:Y Y HIIITAHUIUA:
IMPUCTYIINU, TIPAKCE 1 U3A30BU

Y 0Boj npe3eHTanMju Hoae iy CBoje HCKYCTBO Y HACTABU HAYKE Y MPEIIIKOI-
CKOM M OCHOBHOIITKOJICKOM oOpa3zoBamy y Illmanuju. O6jacHuhy kako mokytma-
BaMo J[a HayKy YYMHHMO CMHCIICHOM, 320aBHOM M NOBE3aHOM Ca CBAKOIHEBHUM
KHBOTOM JICIIE.

VY y4roHMIM MOIa3UMO OA IPUPOAHE pago3Hanoctu aene. [logctuuemo ux aa
MOCTaBJbajy MUTamka, IOCMATPajy ITa ce JellaBa OKO hUX, IpaBe npeBuhama u
MIpoHala3e OJIroBOpe KPo3 jeIHOCTABHE EKCIIEPUMEHTE M MIPAKTHUHE aKTUBHOCTH.
VYMecTo 1a jeTHOCTaBHO yde HaydHe YMEbEHHIE, JeNU Ce NpYysKajy MPIIIHKE 1a
UCTPAXY]y, ACTPAXYjy U yde U3 COIICTBEHHX HCKYCTaBa.

[Mopenuhy nprmMepe akTHBHOCTH U IIpOjeKaTa Koje KOPHCTHMO ca MIIaJIuM yde-
HHULIUMA, YKJbY4YjyhH eKCiepUMeHTe, aKTHBHOCTH ITOCMATpamba, YUeHhe Ha OTBO-
PEHOM, 3ajeIHUYKH pajl ¥ Kopulnhemne CBakoJHEBHUX Marepujana. Takohe hy mo-
Ka3aTH KaKko Ce HayKa MOXKe [TOBE3aTH ca JPYTUM MPEeIMETUMA U KaKO JUTHTaTHA
pecypcu 1 STEM akTHBHOCTH MOTY TIOAPIKATH YICHE.

[Ipe3enTanmja he Takohe oOyxBaTUTH HEKe O/ ©3a30Ba ca KOjUMa C€ HACTaBHHU-
M CyoYaBajy KaJa IoJy4aBajy IMpHPOIHE HayKe, Kao IITO Cy OrPaHHYCHO BpEeMe,
pecypcu u motpeda 3a mpuiarohaBambeM aKTHBHOCTH Pa3IMYMTUM y3pacTUMa M
norpebama ydema.

[maBHM 1MIb je pa3MeHa MPaKTHYHUX UCKYCTaBa 1 Ujeja y YYHOHHIIU KOje MOTY
oMOhM HacTaBHUIIMMA J1a TIOJICTAKHY JIEIly J1a IIOCTaHy pajo3Haia, caMoIoy3/a-
Ha ¥ €HTY3HjacTHYHA ITpeMa HayIi Off PaHOT y3pacTa.

Kmwyune peuu: Hayka, 1IKosa, IPeIIIKOICKO 00pa3oBame.
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TEACHING SCIENCE IN INFANT AND PRIMARY
EDUCATION IN SPAIN: APPROACHES, PRACTICES
AND CHALLENGES

In this presentation, I will share my experience of teaching Science in Infant
and Primary Education in Spain. I will explain how we try to make science mean-
ingful, enjoyable and connected to children’s everyday lives.

In the classroom, we start from children’s natural curiosity. We encourage them
to ask questions, observe what happens around them, make predictions and find
answers through simple experiments and hands-on activities. Rather than simply
learning scientific facts, children are given opportunities to explore, investigate
and learn from their own experiences.

I will share examples of activities and projects that we use with young learn-
ers, including experiments, observation activities, outdoor learning, collaborative
work and the use of everyday materials. I will also show how Science can be
connected with other subjects and how digital resources and STEM activities can
support learning.

The presentation will also include some of the challenges that teachers face
when teaching Science, such as limited time, resources and the need to adapt ac-
tivities to different ages and learning needs.

The main aim is to share practical classroom experiences and ideas that can
help teachers encourage children to become curious, confident and enthusiastic
about Science from an early age.

Keywords: science, school, preschool.
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INTEGRACIJA ZAVICAJNIH OBICAJA I DIJALEKTALNOG
GOVORA OTOKA RABA U SUVREMENU NASTAVU

Teorijska polaziSta: Suvremena nastava prepoznaje vaznost integraci-
je zavicajne bastine u odgojno-obrazovni proces radi ocuvanja lokalnog iden-
titeta. Njegovanje tradicije i dijalektalnog govora od najranije dobi kljuc-
no je za razvijanje osjecaja pripadnosti i ocuvanje kulturne raznolikosti.
Cilj istrazivanja/rada: Glavni cilj rada je prikazati model integracije lokalne tra-
dicije u nastavu kroz aktivno sudjelovanje ucenika u istrazivanju i dokumenti-
ranju specifiénih pokladnih obi¢aja mjesta Lopar na otoku Rabu u Hrvatskoj.
Opis metodologije: Projektni rad proveden je s ucenicima 3. razreda osnov-
ne Skole u sklopu sudjelovanja u Zupanijskom projektu ,,Zavicajni mozaik®,
koji potice ocuvanje tradicije malih primorskih mjesta. Prakti¢ne aktivno-
sti bile su usmjerene na istrazivanje tradicije pod nazivom ,,Loparski maskari®
i njegu lokalnog dijalektalnog govora. Metodologija obuhvaca suradnicko uce-
nje i kreativno izrazavanje kroz dva klju¢na koraka: grupnu, ru¢nu izradu au-
torske slikovnice koja je potom digitalizirana u alatu Book Creator, te snima-
nje i montazu kratkog dokumentarnog filma u alatu CapCut, u kojem sami
ucenici prikazuju i interpretiraju autenticne obiCaje 1 govor svoga mjesta.
Osnovnirezultati: Rezultatprojektasuhibridnaslikovnicate dokumentarni filmsuce-
nicimau glavnimulogama. U¢enicisukroz prakticanrad usvojili elemente loparskog
dijalekta, dublje upoznalivlastite maskarane obi¢aje te uspjesnorazvilidigitalne, me-
dijske, jezi¢ne 1 likovne kompetencije, doprinoseci ciljevima zupanijskog projekta.
Zakljucke: Spajanje tradicije i modernih digitalnih alata (Book Creator, CapCut)
snazno motivira uc¢enike mlade skolske dobi. Ovakav model nastave pruza odrziv
okvir za ocuvanje ugrozenih lokalnih govora i obicaja te sluzi kao izvrstan primjer
dobre prakse za zaviCajnu nastavu u ruralnim i oto¢nim sredinama.

Kljucne rijeci: kulturna bastina, Lopar (otok Rab), loparski maskari, Zavi¢ajni
mozaik, Book Creator, CapCut, dokumentarni film u nastavi.
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INTEGRATION OF NATIVE CUSTOMS AND DIALECT
SPEECH OF THE ISLAND OF RAB INTO MODERN TEACHING

Theoretical Background: Modern education recognizes the importance
of integrating local heritage into the educational process to preserve lo-
cal identity. Nurturing tradition and dialect speech from an early age is cru-
cial for developing a sense of belonging and preserving cultural diversity.
AimoftheResearch/Paper: Themainaimofthispaperistopresentamodelforintegrating
local tradition into teaching through the active participation of students inresearching
anddocumentingthespecificcarnival customsofLoparontheislandofRabinCroatia.
Description of Methodology: The project-based work was conducted with 3rd-grade
primary school students as part of their participation in the county project «»Zavica-
jni mozaik»», which encourages the preservation of the traditions of small coastal
towns. Practical activities focused on researching the «»Loparski maskari»» tradi-
tion and nurturing the local dialect. The methodology includes collaborative learn-
ing and creative expression through two key steps: the manual, group creation of an
original picture book, which was then digitalized using Book Creator, and the filming
and editing of a short documentary movie using CapCut, in which the students them-
selves present and interpret the authentic customs and speech of their hometown.
Main Results: The project resulted in a hybrid picture book and a documenta-
ry film starring the students. Through practical work, students acquired el-
ements of the Lopar dialect, gained a deeper understanding of their car-
nival customs, and successfully developed digital, media, linguistic, and
artistic competencies, while contributing to the goals of the county project.
Conclusions: Combining tradition with modern digital tools (Book Creator, Cap-
Cut) strongly motivates younger school children. This teaching model provides
a sustainable framework for preserving endangered local dialects and customs,
serving as an excellent example of good practice for regional heritage education in
rural and island communities.

Keywords: cultural heritage, Lopar (island of Rab), loparski maskari, Zavicajni
mozaik, Book Creator, CapCut, documentary film in teaching.
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RAZREDNE I SKOLSKE PRIREDBE

Skolske i razredne priredbe postale su sastavni dio rada $kole. Njihova svrha je
pripremiti u¢enike na javni nastup te kroz obiljezavanje posebnih datuma pokazati
talente i interese djece. U Skolskim priredbama fokus je na kratkim i dinamic-
nim elementima, dok je na razrednim priredbama prioritet dati svakom uceniku
njegovu tocku. Tocke na razrednim priredbama biraju se prema osobnim afini-
tetima 1 talentima ucenika. Kako bi se smanjio stres, introvertiranijim ucenicima
prilagodava se kompleksnost i duljina nastupa iako se potice i podrzava njihovo
sudjelovanje. Sama organizacija priredbi je takoder zahtjevna jer zahtjeva odabir
dionica koje ¢e biti dinami¢ne i zanimljive publici, a koje se drze zadane teme.
Izlaganje istice vaznost sudjelovanja ucenika u Skolskim i razrednim priredbama.
U nasoj skoli pokusavamo tijekom Skolske godine pripremiti barem jednu skol-
sku i jednu razrednu priredbu. No poti¢emo ucenike na sudjelovanje i u scenskim
nastupima izvan $kole kao $to su nastupi na LiDraNu i drugim manifestacijama,
ukljuc¢ujuéi Dane Trnja te otvorenje izlozbe radova u Muzeju grada Zagreba u
sklopu medunarodnog likovno-literarnog natje¢aja Zivot uz rijeku Savu. Nasi pri-
mjeri dobre prakse u izlaganju pokazuju kako motivirati u¢enike za sudjelovanje
na priredbama te kako potaknuti njihovo zanimanje za scenski nastup. Takoder,
pokazuju kako priredbe i nastupi razvijaju komunikacijske i govorni¢ke vjestine
razvijajuci sigurnost u komunikaciji, smanjuju strah i tremu te kroz iskustveno
ucenje pripremaju za brojne oblike javne komunikacije koja je jedna od vaznih
vjestina 21. stolje¢a. Time se potvrduje vaznost priredbi i scenskog nastupa u ra-
nom obrazovanju §to je preduvjet za uspjeSan nastavak obrazovanja, ali i za osobni
i profesionalni razvoj kroz zivot. Uc¢itelji u tom procesu imaju klju¢nu ulogu jer
mogu motivirati u¢enike i osnazivati njihovo samopouzdanje.

Kljucne rijeci: scenski nastup, strah i trema, komunikacijske vjestine, vjestine
21. stoljeca.
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CLASS AND SCHOOL PERFORMANCES

School and class performances have become an integral part of school life.
Their purpose is to prepare pupils for public speaking and performing, while also
giving them an opportunity to showcase their talents and interests through the cel-
ebration of special occasions. School performances focus on short and dynamic
segments, whereas class performances prioritise giving every pupil an opportunity
to participate. Individual acts are selected according to the pupils’ personal inter-
ests and talents. To reduce stress, the complexity and duration of performances are
adapted for more introverted pupils, while their participation is encouraged and
supported. Organising such events is also demanding, as it requires selecting acts
that are dynamic, engaging for the audience and consistent with the chosen theme.
This presentation highlights the importance of pupils’ participation in school and
class performances. At our school, we aim to organise at least one school perfor-
mance and one class performance during each school year. We also encourage pupils
to take part in stage performances outside school, such as LiDraNo and other events,
including Trnje Days and the opening of an exhibition at the Zagreb City Museum,
held as part of the international art and literary competition Life Along the Sava River.
The examples of good practice presented demonstrate how pupils can be motivated
to participate in performances and how their interest in stage performance can be
fostered. They also show how performances and public appearances develop com-
munication and public-speaking skills, build confidence in communication, reduce
fear and stage fright, and, through experiential learning, prepare pupils for various
forms of public communication—one of the essential skills of the 21st century.
This confirms the importance of performances and stage activities in early educa-
tion as a foundation for successful further education, as well as lifelong personal
and professional development. Teachers play a key role in this process, as they can
motivate pupils and strengthen their self-confidence.

Keywords: tage performance, fear and stage fright, communication skills, 21st-
century skills.
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HOW TO BECOME BILINGIUAL? - E-TWINNING PROJEKT

Visejezi¢nost 1 viSepismenost predstavljaju znacajan potencijal za razvoj
ucenika osnovnoskolske dobi, ali da bi se taj potencijal u potpunosti ostvario
potrebno je u Skoli sustavno promisljati o nastavnim praksama, profesional-
no se usavrSavati te posjedovati odgovarajuce resurse. U Hrvatskoj se imple-
mentacija politike viSejezicnosti u odgojno-obrazovni sustav Cesto suocava s
nizom izazova. Postoji potreba za razradom kurikulskog okvira kojim bi se re-
guliralo poucavanje nastavnih sadrzaja vezanih uz zavicajne idiome u obve-
znome Skolovanju i status drugih stranih jezika u odnosu na engleski, dok su s
druge strane istaknuli da se ucenicima koji ne(dovoljno) poznaju hrvatski jezik i
pripadnicima nacionalnih manjina ¢esto ne pristupa na odgovarajuc¢i nacin una-
to¢ postojanju razradenog zakonskog okvira. Drugim rijeima, jezicna politika
usmjerena na povecanje zastupljenosti zavicajnih idioma te stranih i manjin-
skih jezika u redovnoj nastavi ne moze poluciti Zeljene rezultate ako se isto-
vremeno ne radi na rastere¢enju nastavnoga programa, uvodenju dodatne obu-
ke za postojece i buduce ucitelje i suzbijanju predrasuda koje ucitelji, roditelji i
ucenici imaju prema zavi¢ajnim idiomima te ucenju pojedinih stranih i manjin-
skih jezika. Skola koja prepoznaje visejezi¢nost i visepismenost stvara osjeéaje
ugode i prihvacanja te priprema ucenike za suvremeno drustvo.

Kljucne rijeci: dvojezi¢nost, visejezi¢nost, nastavna praksa, jezi¢na politika,
kurikulum.
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HOW TO BECOME BILINGIUAL - E-TWINNING PROJEKT

Multilingualism and multilingualism represent significant potential for the
development of primary school students, but in order to fully realize this poten-
tial, schools need to systematically reflect on teaching practices, engage in pro-
fessional development, and have adequate resources. In Croatia, the implemen-
tation of multilingualism policies in the education system often faces a number
of challenges. There is a need to develop a curriculum framework that would
regulate the teaching of content related to native idioms in compulsory educa-
tion and the status of other foreign languages in relation to English, while on
the other hand, they pointed out that students who do not (sufficiently) know
the Croatian language and members of national minorities are often not ap-
proached appropriately despite the existence of a developed legal framework. In
other words, a language policy aimed at increasing the representation of native
idioms and foreign and minority languages in regular teaching cannot achieve
the desired results if it is not simultaneously worked on reducing the burden on
the curriculum, introducing additional training for existing and future teach-
ers, and combating the prejudices that teachers, parents, and students have to-
wards native idioms and the learning of certain foreign and minority languages.
A school that recognizes multilingualism and multilingualism creates a sense of
comfort and acceptance and prepares students for modern society.

Keywords: bilingiuallizam, multilingualism, curriculum, lesson, lingvistic.
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AI OZIVLJAVA PROSLOST

Primjer dobre prakse prikazuje kako su ucenici 4. i 8. razreda, koriste¢i Al alate
(ChatGPT, Facewow i Generate Al Voices), ozivjeli povijesne li¢nosti i istrazili
lokalni identitet. Osim kreativnog stvaralaStva ucenici su prakti¢nim radom naucili
prepoznati ,,Al halucinacije® i kriticki vrednovati informacije ¢ime se ojacala
medijska pismenost. Primjer dobre prakse otkriva kako tradicionalno ucenje o
proslosti pretvoriti u interaktivno, digitalno iskustvo koje ucenike priprema za
odgovoran suzivot s umjetnom inteligencijom.

Kljucne rijeci: Al, umjetna inteligencija, medijska pismenost, povijesne osobe.

* zeljka.polic@skole.hr

252



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Karolina Borak, Zeljka Poli¢*

»Braca Seljan* Elementary School, Karlovac, Karlovac, Croatia
Al BRINGS THE PAST TO LIFE

This example of good practice demonstrates how 4th and 8th-grade students
used Al tools (ChatGPT, Facewow, and Generate Al Voices) to bring historical
figures to life and explore local identity. Beyond creative expression, hands-on
work enabled students to learn how to recognize «Al hallucinations» and critically
evaluate information, thereby strengthening their media literacy. This example
illustrates how traditional learning about the past can be transformed into an
interactive digital experience that prepares students for responsible coexistence
with artificial intelligence.

Keywords: Al, artificial intelligence, media literacy, historical figures.
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POTICANJE MATEMATICKE DAROVITOSTI U 4.
RAZREDU OSNOVNE SKOLE

Predavanje obuhvaéa primjer prakse rada s potencijalno darovi-
tim ucenicima cCetvrtog razreda. Nakon kratkog izlaganja o identifikaci-
ji potencijalno darovitih ucenika slijede primjeri iz prakse u radu  daro-
vitim ucenicima. Proveden je niz aktivnosti s ciljem poticanja logickog i
divergentnog misljenja kod ucenika, razvijanja fleksibilnosti u rjeSavanju
problema te poticanja matematicke znatizelje, maSte i ustrajnosti u radu.
Aktivnosti su provedene tijekom kracih radionica u dodatnom radu s potencijalno
darovitim ucenicima. Metodologija se temeljila na problemskoj nastavi, istrazi-
vackom ucenju i elementima igre. UcCenici su rjeSavali ,,Carobne* zadatke, mate-
maticke trikove, logicke zagonetke i izazove s viSe mogucih rjeSenja. KoriSteni
su prezentacija, ploca i kreda za prikazivanje rezultata oluje ideja te papiri i bo-
jice za izradu matematickih stripova. Zadatci su postavljani usmeno. Koncipirani
su tako da izazivaju Cudenje i iznenadenje, a zahtijevaju divergentno misljenje.
Primijenjeni su individualni pristup, rad u parovima te grupni rad.
Izazovi u provedbi ukljucivali su razli¢it tempo rada ucenika, potrebu za dodatnim
prosirenim zadacima te odrzavanje ravnoteze izmedu igre i kognitivnog izazova.
Zakljucno, ovakav bajkoviti pristup pokazao se u¢inkovitim u motivaciji, potica-
nju dubljeg razumijevanja i prepoznavanju matematickog potencijala ucenika, jer
matematiku pretvara u prostor istrazivanja, otkrivanja i intelektualno-umjetnicke
carolije.

Kljucne rijeci: matematika, potencijalno daroviti ucenici, divergentno misljenje.
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ENCOURAGING MATHEMATICAL TALENT IN 4TH
GRADE OF ELEMENTARY SCHOOL

The lecture covers a practical example of working with potentially gifted fourth-
grade students. After a brief introduction on identifying potentially gifted students,
examples from practice in working with gifted students follow. A series of activ-
ities were carried out with the aim of encouraging logical and divergent thinking
in students, developing flexibility in problem-solving, and fostering mathemati-
cal curiosity, imagination, and persistence in work. The activities were conducted
during shorter workshops in additional sessions with potentially gifted students.
The methodology was based on problem-based learning, inquiry-based learning,
and elements of play. Students solved ‘magical’ tasks, mathematical tricks, logi-
cal puzzles, and challenges with multiple possible solutions. Presentation slides, a
board and chalk were used to display brainstorming results, and paper and colored
pencils were used to create mathematical comics.The tasks were given orally. They
were designed to provoke wonder and surprise and required divergent thinking.
An individual approach, working in pairs, and group work were applied. Chal-
lenges in implementation included the different working pace of the students, the
need for additional extended tasks, and maintaining a balance between play and
cognitive challenge. In conclusion, this fairy-tale-like approach proved effective
in motivating students, encouraging deeper understanding, and recognizing their
mathematical potential, as it turns math into a space for exploration, discovery, and
intellectual-artistic magic.

Keywords: mathematics, potentially gifted students, divergent thinking.
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PRIMJENA DIGITALNIH TEHNOLOGIJA I ALATA U
NASTAVI ZDRAVSTVENE NJEGE

Digitalne tehnologije sve vise oblikuju strukovno obrazovanje budu¢ih medi-
cinskih sestara, u kojem razumijevanje slozenih anatomskih, fizioloskih i klini¢-
kih sadrzaja zahtijeva metode poucavanja koje nadopunjuju tradicionalnu nastavu.
Cilj rada bio je prikazati digitalne tehnologije i obrazovne alate koji se primje-
njuju u nastavi zdravstvene njege te analizirati njihove mogucnosti, prednosti i
ogranic¢enja, s naglaskom na srednje strukovno obrazovanje. Rad je izraden kao
narativni pregled literature. Pretrazivanje je provedeno u bazama PubMed, Sco-
pus i Google Scholar kombinacijom pojmova nursing education, vocational edu-
cation, simulation, virtual reality i digital learning tools, uz pregled publikacija
relevantnih stru¢nih institucija. Ukljuceni su radovi objavljeni od 2015. do 2025.
na hrvatskom i engleskom jeziku koji se odnose na obrazovanje u zdravstvenoj
njezi, dok su iskljuceni radovi bez opisane metodologije. U analizu je uklju¢eno
38 radova, a sinteza je provedena kvalitativnom usporedbom nalaza. Pregled je po-
kazao da simulacijsko ucenje i virtualni klinicki scenariji najdosljednije pridonose
razvoju psihomotorickih vjestina i klinickog rasudivanja, dok 3D anatomski mo-
deli, interaktivni kvizovi i edukacijske igre ponajprije poboljSavaju razumijevanje
i dugoro¢no zadrzavanje teorijskih znanja te motivaciju za ucenje. Kao glavna
ograni¢enja prepoznati su troskovi opreme i infrastrukture, nedovoljne digitalne
kompetencije nastavnika, metodoloska heterogenost istrazivanja te eticka pitanja
vezana uz primjenu umjetne inteligencije. Najbolji se obrazovni ishodi postizu
kombinacijom digitalnih i tradicionalnih metoda. Zakljucuje se da digitalne tehno-
logije predstavljaju vrijedan dodatak, ali ne i zamjenu za klini¢ku nastavu i rad s
pacijentom, te da njihova promisljena integracija pridonosi boljoj pripremi uceni-
ka za rad u suvremenom zdravstvenom sustavu.

Kljucne rijeci. digitalni obrazovni sadrzaji; simulacijsko u¢enje; obrazovanje u
sestrinstvu; srednje strukovno obrazovanje; umjetna inteligencija
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APPLICATION OF DIGITAL TECHNOLOGIES AND TOOLS
IN NURSING EDUCATION

Digital technologies increasingly shape the vocational education of future nurs-
es, in which understanding complex anatomical, physiological and clinical con-
tent requires teaching methods that complement traditional instruction. The aim
of this paper was to present the digital technologies and educational tools applied
in nursing education and to analyse their possibilities, advantages and limitations,
with an emphasis on secondary vocational education. The paper was designed as
a narrative literature review. The search was conducted in the PubMed, Scopus
and Google Scholar databases using combinations of the terms nursing education,
vocational education, simulation, virtual reality and digital learning tools, together
with a review of publications by relevant professional institutions. Works pub-
lished between 2015 and 2025 in Croatian and English addressing nursing educa-
tion were included, while works without a described methodology were excluded.
A total of 38 papers were analysed, and the synthesis was carried out through
a qualitative comparison of findings. The review showed that simulation-based
learning and virtual clinical scenarios contribute most consistently to the devel-
opment of psychomotor skills and clinical reasoning, while 3D anatomical mod-
els, interactive quizzes and educational games primarily improve comprehension,
long-term retention of theoretical knowledge and motivation to learn. The main
limitations identified were the cost of equipment and infrastructure, insufficient
digital competence among teachers, methodological heterogeneity of the avail-
able research, and ethical questions concerning the use of artificial intelligence.
The best educational outcomes are achieved by combining digital and traditional
methods. It is concluded that digital technologies are a valuable addition to, but
not a replacement for, clinical teaching and direct patient contact, and that their
considered integration contributes to better preparing students for work in the con-
temporary healthcare system.

Keywords: digital educational content; simulation-based learning; nursing
education; secondary vocational education; artificial intelligence.
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PRVI SUSRET UCENIKA SKOLE ZA MEDICINSKE
SESTRE SA SMRCU I TESKO BOLESNIM PACIJENTOM
NA KLINICKIM VJEZBAMA I ULOGA MENTORSKE
PODRSKE: PREGLED LITERATURE

Klini¢ke vjezbe za ucenike i studente zdravstvenih usmjerenja ¢esto donose
prvi susret s teSko bolesnim i umiru¢im pacijentom, iskustvo prepoznato kao izvor
emocionalnog opterecenja i kao znacajan ¢imbenik profesionalne socijalizacije,
koje se u strukovnim kurikulumima rijetko sustavno priprema. Cilj rada bio je pre-
gledom dostupne literature prikazati kako ucenici i studenti dozivljavaju taj prvi
susret, koje reakcije 1 poteskoc¢e pritom opisuju te koji oblici mentorske i institu-
cionalne podrske pokazuju ucinak. Rad je izraden kao narativni pregled literature.
Pretrazivanje je provedeno u bazama PubMed, CINAHL, Scopus i Google Scho-
lar kombinacijom pojmova nursing students, first death experience, death anxiety,
end-of-life care education, clinical mentorship i1 vocational education. Ukljuceni
su empirijski i pregledni radovi objavljeni od 2010. do 2025. na hrvatskom i engle-
skom jeziku, a iskljuc¢eni radovi bez opisane metodologije. U analizu su uklju¢ena
32 rada, a sinteza je provedena tematskom usporedbom nalaza. Pregled pokazuje
da ucenici najcesce opisuju osjecaj nepripremljenosti, strah od vlastite emocional-
ne reakcije, nesigurnost u komunikaciji s pacijentom i obitelji te potiskivanje emo-
cija kao preSutnu normu radnog okruzenja. Kao djelotvorne podrske izdvajaju se
prethodna priprema i najava situacije, prisutnost i modeliranje ponasanja mentora
tijekom vjezbi, strukturirana refleksija nakon iskustva te edukacija o palijativnoj
skrbi i komunikaciji. Zakljucuje se da uloga mentora nadilazi prijenos prakticnih
vjestina i ukljuc¢uje emocionalnu podrsku, $to upucuje na potrebu sustavne pripre-
me za suoCavanje sa smréu u strukovnom obrazovanju medicinskih sestara.

Kljucne rijeci: klinicke vjezbe; suoCavanje sa smréu; mentorstvo; palijativna
skrb; srednje strukovno obrazovanje.

* dlovrek@gmail.com

258



(@O 0q, Abstract book 16th scientific conference with international participation
F O

j)]a%i “Science and Teaching Today”
"o Bijeljina, October 2-3, 2026

Monika Lovrek Seni¢i¢’, Tatjana Antievié¢
Vinogradska Nursing School, Zagreb, Croatia

SECONDARY NURSING SCHOOL STUDENTS> FIRST
ENCOUNTER WITH DEATH AND THE SERIOUSLY ILL
PATIENT DURING CLINICAL TRAINING AND THE ROLE
OF MENTOR SUPPORT: A LITERATURE REVIEW

Clinical practice in health care programmes often brings students their first en-
counter with a seriously ill and dying patient, an experience recognised as a source
of emotional burden and an important factor in professional socialisation, yet one
that is rarely systematically prepared for in vocational curricula. The aim of this
paper was to review the available literature on how students experience this first
encounter, which reactions and difficulties they describe, and which forms of men-
tor and institutional support prove effective. The paper was designed as a narrative
literature review. The search was conducted in the PubMed, CINAHL, Scopus and
Google Scholar databases using combinations of the terms nursing students, first
death experience, death anxiety, end-of-life care education, clinical mentorship
and vocational education. Empirical and review papers published between 2010
and 2025 in Croatian and English were included, while works without a described
methodology were excluded. A total of 32 papers were analysed, and the synthesis
was carried out through a thematic comparison of findings. The review shows that
students most frequently describe a sense of unpreparedness, fear of their own
emotional reaction, uncertainty in communicating with the patient and the family,
and the suppression of emotions as an unspoken norm of the working environment.
Effective forms of support include prior preparation and advance notice of the
situation, the presence and behavioural modelling of the mentor during clinical
training, structured reflection after the experience, and education in palliative care
and communication. It is concluded that the role of the mentor extends beyond the
transfer of practical skills to include emotional support, which po.

Keywords: clinical practice; coping with death; mentorship; palliative care;
secondary vocational education.
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MALI PROJEKT, VELIKI POMAK

Ovaj rad donosi iskustvo dvije uditeljice u provedbi Projekta Gradanin — pro-
grama koji u¢enike ne uci o zajednici iz udzbenika, nego kroz vlastito djelovanje u
njoj. Ucenici sami prepoznaju problem u svojoj $koli ili okolini, istrazuju ga, traze
moguca rjeSenja i javno ih predstavljaju.

Rad prati cijeli put provedbe: od trenutka kad ucenici prvi put izgovore sto
ih zapravo muci, preko istrazivanja i traZenja rjeSenja, do treme pred zavrSnom
prezentacijom. Poseban naglasak stavljen je na promjene koje se kod uc¢enika do-
gadaju usput — rastu u samopouzdanju, uce preuzimati odgovornost, suradivati i
argumentirano braniti svoje stavove.

Zakljucak je da vrijednost Projekta Gradanin nije u samoj prezentaciji ili ocje-
ni, nego u procesu koji do nje dovodi. Kad ucenik osjeti da njegov glas ima tezinu,
Skola prestaje biti mjesto ucenja samo za ocjenu i postaje mjesto ucenja za zivot.

Kljucne rijeci: Projekt Gradanin, aktivno gradanstvo, odgovornost, $kola,
zajednica.
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SMALL PROJECT, BIG STEP FORWARD

This paper presents the experience of two teachers in implementing Project Cit-
izen — a programme that teaches students about community not through textbooks,
but through their own action within it. Students identify a problem in their school
or surroundings themselves, research it, look for possible solutions, and present
them publicly.

The paper follows the entire implementation process: from the moment stu-
dents first voice what actually concerns them, through research and the search for
solutions, to the nervousness before the final presentation. Special attention is giv-
en to the changes that occur in students along the way — they grow in confidence,
learn to take on responsibility, cooperate, and argue for their views.

The conclusion is that the value of Project Citizen lies not in the final presenta-
tion or the grade, but in the process that leads to it. When a student feels that their
voice carries weight, school stops being a place of learning only for grades and
becomes a place of learning for life.

Keywords: Project Citizen, active citizenship, responsibility, school, community.
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OD ISTRAZIVANJA DO UMJETNE INTELIGENCIJE:
UCENICKA IZRADA OBRAZOVNOG CHATBOTA

Umjetna inteligencija u obrazovanju naj¢esée se promatra kao alat za pronala-
zenje informacija, generiranje sadrzaja i dobivanje odgovora. No, njezin se obra-
zovni potencijal moZe ostvarivati i u procesu u kojem ucenici ne ostaju samo kori-
snici gotovih Al alata, nego sudjeluju u stvaranju digitalnog sadrzaja i oblikovanju
znanja namijenjenog drugima.

U radu se predstavlja Glagobot, obrazovni chatbot o glagoljici izraden u okviru
provedbe izvannastavne aktivnosti utemeljene na CARNET-ovu kurikulu Umjetna
inteligencija: od koncepta do primjene. Projekt je povezao istrazivanje kulturne
bastine, informacijsku pismenost i umjetnu inteligenciju, a ucenici su sudjelovali
u oblikovanju sadrzaja, izradi chatbota i testiranju njegove funkcionalnosti.

Posebna se pozornost posvecuje ucenic¢koj aktivnosti u procesu stvaranja chat-
bota. Ona obuhvaca istrazivanje i vrednovanje izvora, odabir i strukturiranje re-
levantnih informacija, njihovo oblikovanje u sadrzaj prilagoden korisnicima te
testiranje i unapredivanje rezultata. Ucenici pritom znanje ne preuzimaju samo
iz gotovih izvora, nego ga analiziraju, organiziraju i oblikuju za novu digitalnu
namjenu.

Takav pristup otvorio je prostor za povezivanje istrazivackog, aktivnog i stva-
ralackog ucenja s informacijskom i digitalnom pismenos¢éu, kritickim misljenjem,
rjeSavanjem problema i suradnjom. Chatbot se pritom ne promatra samo kao ko-
nacni digitalni proizvod, nego kao rezultat procesa u kojem ucenici prelaze iz ulo-
ge korisnika tehnologije u ulogu stvaratelja digitalnog sadrzaja i aktivnih obliko-
vatelja znanja.

Kljucne rijeci: aktivno uéenje, digitalne kompetencije, informacijska pismenost,
umjetna inteligencija.
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FROM RESEARCH TO ARTIFICIAL INTELLIGENCE:
STUDENTS CREATING AN EDUCATIONAL CHATBOT

Artificial intelligence in education is most often seen as a tool for finding in-
formation, generating content, and providing answers. However, its educational
potential can also be realized in a process in which students are not merely users of
ready-made Al tools, but actively participate in creating digital content and shap-
ing knowledge intended for others.

The paper presents Glagobot, an educational chatbot about the Glagolitic script,
developed as part of an extracurricular activity based on CARNET’s curriculum
Artificial Intelligence: From Concept to Application. The project connected the
study of cultural heritage with information literacy and artificial intelligence, while
students participated in developing the content, creating the chatbot, and testing its
functionality.

Particular attention is given to students’ activities throughout the chatbot crea-
tion process. These activities included researching and evaluating sources, select-
ing and organizing relevant information, adapting it into content suitable for users,
and testing and improving the results. Rather than simply taking knowledge from
existing sources, students analyzed, organized, and transformed it for a new digital
purpose.

This approach creates opportunities to connect inquiry-based, active, and crea-
tive learning with information and digital literacy, critical thinking, problem-solv-
ing, and collaboration. The chatbot is therefore viewed not only as a final digital
product, but as the outcome of a learning process in which students move from
being users of technology to becoming creators of digital content and active con-
tributors to knowledge creation.

Keywords: active learning, artificial intelligence, digital competences,
information literacy.
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S LEGENDAMA PO SVIJETU

Tijekom cijele skolske godine ucenici su, pod vodstvom uciteljice razredne nasta-
ve, sudjelovali u medunarodnom eTwinning projektu posveéenom legendama i prica-
ma razli¢itih krajeva svijeta. Projekt je uenicima omoguéio upoznavanje kulturne,
povijesne i tradicijske bastine drugih naroda, ali i dublje upoznavanje vlastite kulturne
bastine.

Posebnost projekta bila je njegova medupredmetna povezanost Legende nisu obra-
divane samo u okviru Hrvatskoga jezika, ve¢ su tijekom cijele godine bile polaziSte za
razliite aktivnosti iz gotovo svih nastavnih podrucja. Ucenici su ¢itali, slusali i inter-
pretirali legende, prepricavali ih, stvarali vlastite price i tekstove, istrazivali njihovo
podrijetlo te razvijali jezi¢ne 1 komunikacijske vjestine. U likovnom su se izrazavanju
inspirirali motivima iz legendi, izradivali ilustracije, plakate i razli¢ite kreativne rado-
ve, dok su kroz glazbene i scenske aktivnosti pojedine pri¢e predstavljali na mastovit
1 stvaralacki nacin.

Projekt se prirodno povezao i s nastavom Prirode i1 drustva, geografskim sadrzaji-
ma, upoznavanjem razli¢itih zemalja, naroda, obicaja i kulturnih posebnosti. U¢enici
su istrazivali gdje su pojedine legende nastale, usporedivali ih s hrvatskim legenda-
ma te uocavali slicnosti i razlike medu kulturama. Matematicki sadrzaji takoder su
se povezivali s projektnim aktivnostima kroz razli¢ite zadatke, istrazivanja, podatke,
mjerenja i problemske situacije.

Vazan dio projekta bila je **suradnja s ucenicima i uciteljima iz drugih europskih
zemalja putem eTwinning platforme**. Ucenici su razmjenjivali ideje, radove 1 isku-
stva, upoznavali vrS$njake iz drugih sredina te razvijali svijest o pripadanju europskoj i
medunarodnoj zajednici. Pri tome su razvijali digitalne kompetencije, ucili odgovorno
1 sigurno koristiti digitalne alate te spoznavali moguénosti suvremene tehnologije u
ucenju i komunikaciji.

Projekt je poticao **istrazivacko, suradnicko, kreativno i iskustveno ucenje**.
Ucenici nisu bili samo pasivni primatelji znanja, nego aktivni sudionici koji su istrazi-
vali, stvarali, predstavljali i vrednovali vlastiti rad. Kroz projektne aktivnosti razvijali
su komunikacijske, digitalne, socijalne i kulturne kompetencije, kreativnost, samostal-
nost, kriti¢ko misljenje i sposobnost timskog rada.

Cjelogodisnji projekt ,,Legende svijeta® pokazao je kako jedna zajednicka tema
moze povezati razli¢ita nastavna podrucja i stvoriti uenicima poticajno, smisleno i
zanimljivo okruzenje za ucenje. Istodobno je omoguéio povezivanje ucionice s eu-
ropskim $kolama i kulturama te pridonio razvoju tolerancije, uvazavanja razlicitosti i
otvorenosti prema drugim narodima.

Projekt je tako prerastao okvire pojedinacnih nastavnih predmeta i postao **zajed-
nicka nit cijele Skolske godine**, povezujuci znanje, kreativnost, kulturu, tehnologiju
1 medunarodnu suradnju.

Kljucne rijeci: legende, suradnja, multikulturalnost.
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AROUND THE WORLD WITH LEGENDS

Throughout the entire school year, pupils, guided by their primary school teach-
er, participated in an international eTwinning project dedicated to legends and stories
from different parts of the world. The project enabled pupils to discover the cultural,
historical and traditional heritage of other nations while also gaining a deeper under-
standing of their own cultural heritage.

A special feature of the project was its **cross-curricular approach**. Legends
were not explored only within Croatian Language lessons, but served as a starting
point for activities in almost all subject areas throughout the school year. Pupils read,
listened to and interpreted legends, retold them, created their own stories and texts, re-
searched their origins, and developed their language and communication skills. In Art,
they were inspired by motifs from the legends and created illustrations, posters and
various creative works. Through music and drama activities, they presented selected
stories in imaginative and creative ways.

The project was naturally connected with Science and Social Studies and geograph-
ical topics, allowing pupils to learn about different countries, peoples, customs and
cultural characteristics. They researched the origins of individual legends, compared
them with Croatian legends, and identified similarities and differences between cul-
tures. Mathematics was also integrated into the project through various tasks, research
activities, data handling, measurements and problem-solving situations.

An important part of the project was **collaboration with pupils and teachers from
other European countries through the eTwinning platform**. Pupils exchanged ideas,
creative work and experiences, got to know their peers from different backgrounds,
and developed a sense of belonging to the wider European and international commu-
nity. At the same time, they developed their digital competences, learned to use digital
tools responsibly and safely, and discovered the possibilities of modern technology for
learning and communication.

The project encouraged **inquiry-based, collaborative, creative and experiential
learning**. Pupils were not merely passive recipients of knowledge but active partic-
ipants who researched, created, presented and evaluated their own work. Through the
project activities, they developed communication, digital, social and cultural compe-
tences, as well as creativity, independence, critical thinking and teamwork skills.

The year-long “Legends of the World” project demonstrated how a single common
theme can connect different subject areas and create a stimulating, meaningful and
engaging learning environment. At the same time, it connected the classroom with
European schools and cultures and contributed to developing tolerance, respect for
diversity and openness towards other peoples and cultures.

In this way, the project went beyond the boundaries of individual subjects and be-
came the **common thread running throughout the entire school year**, connecting
knowledge, creativity, culture, technology and international collaboration.

Keywords: legends, collaboration, multiculturalism.
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MALI EKOLOZI

Predstavila bih projekt koji je proveden s nadarenim ucenicima razredne na-
stave s ciljem razvijanja svijesti o vaznosti o¢uvanja mora i morskog ekosustava.
Kroz istrazivacke, prakti¢ne i kreativne aktivnosti uc¢enici su upoznavali probleme
oneci$¢enja mora te istrazivali na koje nacine mozemo pridonijeti njegovu ocuva-
nju.

Posebna paznja posvecena je ¢iS¢enju mora i morskoga dna te upoznavanju
s biokuglama — prirodnim kuglama koje sadrze korisne mikroorganizme i mogu
pridonijeti razgradnji organskih oneciS¢enja. Ucenici su sudjelovali u aktivnosti
bacanja biokugli u more te razgovarali o njihovoj ulozi i mogu¢em utjecaju na
kvalitetu morskoga okolisa.

Kroz njima prilagodene istrazivacke aktivnosti ucenici su upoznali svijet bakte-
rija 1 mikroorganizama te istrazivali kako razli¢ite bakterije mogu utjecati na mor-
ski ekosustav. Posebno su se bavili pitanjem prisutnosti teskih metala u morskom
okolisu i njihovim moguéim Stetnim utjecajima na ribe, skoljke i druge morske
organizme. Svoja su saznanja prikazivali crtezima, plakatima, prezentacijama i
jednostavnim istrazivackim izvjeStajima.

Projekt je poticao istrazivacko misljenje, znatizelju, kreativnost i odgovoran
odnos prema prirodi. Nadarenim u¢enicima omoguéeno je produbljivanje znanja,
postavljanje pitanja, povezivanje razli¢itih nastavnih sadrzaja i samostalno istra-
zivanje. Kroz projekt su spoznali da i male aktivnosti mogu biti vazan doprinos
ocuvanju mora te razvili svijest o vlastitoj odgovornosti za zastitu okolisa.

Kljucne rijeci: ekologija, suradnja, more.
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LITTLE ECOLOGISTS

The project was carried out with gifted primary school pupils with the aim of
raising awareness of the importance of protecting the sea and marine ecosystems.
Through research-based, practical and creative activities, pupils learned about the
problems of marine pollution and explored different ways in which we can contrib-
ute to protecting the marine environment.

Special attention was given to cleaning the sea and the seabed, as well as learn-
ing about EM bio-balls — natural balls containing beneficial microorganisms that
can contribute to the decomposition of organic pollutants. The pupils participated
in an activity involving the release of bio-balls into the sea and discussed their role
and possible impact on the quality of the marine environment.

Through age-appropriate research activities, pupils were introduced to the
world of bacteria and microorganisms and explored how different bacteria can
affect marine ecosystems. They also investigated the presence of heavy metals in
the marine environment and their potential harmful effects on fish, shellfish and
other marine organisms. They presented their findings through drawings, posters,
presentations and simple research reports.

The project encouraged scientific thinking, curiosity, creativity and a respon-
sible attitude towards nature. Gifted pupils had the opportunity to deepen their
knowledge, ask questions, connect different areas of learning and conduct inde-
pendent research. Through the project, they learned that even small actions can
make an important contribution to protecting the sea and developed a greater
awareness of their own responsibility for environmental protection.

Keywords: ecology, collaboration, sea.
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INTERDISCIPLINARNO UCENJE U FUNKCIJI RAZVOJA
ISTRAZIVACKIH KOMPETENCIJA

Suvremeni pristupi ucenju istiCu aktivnu ulogu ucenika u procesu stvaranja
znanja. Primjena iskustvenog i istrazivackog uc¢enja omogucuje povezivanje teo-
rijskih spoznaja s neposrednim iskustvom. Interdisciplinarno povezivanje sadrzaja
potice razvoj funkcionalnog znanja, prostorne pismenosti te istrazivackih kompe-
tencija.Cilj istrazivanja bio je ispitati moguénosti interdisciplinarnog iskustvenog
ucenja u razvoju prostorne orijentacije i percepcije, istrazivackih kompetencija,
suradni¢kog ucenja te sposobnosti opazanja, predvidanja i zaklju¢ivanja ucenika.
Tijekom problemskih, terenskih i istrazivackih aktivnostiucenici su stjecali nove
spoznajesustavnim promatranjem, predvidanjem i donosenjem zakljucaka.Pri pro-
nalazenju ,,skrivenog blaga ,, na lokalitetu Saloneucenici su razvijali prostornu
orijentaciju i percepciju primjenom prostornih odnosa i kartografskih uputa. U su-
radnji sa znanstvenicom Instituta za oceanografiju i ribarstvo iz Splita sudjelovali
su u istrazivaCkom postupku kroz aktivnosti usmjerene na postavljanje pitanja,
oblikovanje pretpostavki, opazanje, izvodenje pokusa i zaklju¢ivanje. Istrazivali
su topljivost u vodi, elektricnu vodljivost razlicitih tvari te vrste i vaznost soli.
Analiza ucenickih aktivnosti i odgovora pokazala je ukljuc¢enost ucenika u primje-
ni znanja, razvijanje suradnickih strategija te napredovanje u izvodenju zakljuca-
ka. Rezultati ukazuju na vaznost interdisciplinarnog pristupa u povezivanju isku-
stva, stjecanju znanja te stvaranju poticajnog okruzenja za razvoj istrazivackih
kompetencija ucenika.

Kljucne rijeci: interdisciplinarno ucenje; iskustveno ucenje; istrazivacke
kompetencije; prostorna pismenost; istrazivacko ucenje.
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INTERDISCIPLINARYLEARNING AS A
MEANSOFDEVELOPING RESEARCH COMPETENCIES

Contemporary approaches to learning emphasize the active role of students
in the process of knowledge creation. The application of experiential and in-
quiry-based learning enables the connection of theoretical insights with direct ex-
perience. Interdisciplinary connection of content encourages the development of
functional knowledge, spatial literacy, and research competencies. The aim of the
research was to examine the possibilities of interdisciplinary experiential learning
in developing students’ spatial orientation and perception, research competencies,
collaborative learning, as well as their skills of observation, prediction, and reason-
ing. During problem-based, field, and research activities, students acquired new
knowledge through systematic observation, prediction, and drawing conclusions.
While searching for “hidden treasure” at the Salona site, students developed spa-
tial orientation and perception by applying spatial relationships and cartographic
instructions. In cooperation with a scientist from the Institute of Oceanography
and Fisheries in Split, they participated in the research process through activities
focused on asking questions, formulating hypotheses, observing, conducting ex-
periments, and drawing conclusions. They investigated water solubility, the elec-
trical conductivity of various substances, and the types and importance of salt. The
analysis of student activities and responses showed student engagement in the ap-
plication of knowledge, the development of collaborative strategies, and progress
in drawing conclusions. The results indicate the importance of an interdisciplinary
approach in connecting experience, acquiring knowledge, and creating a stimulat-
ing environment for the development of students’ research competencies.

Keywords: interdisciplinary learning; experiential learning; research competen-
cies; spatial literacy; inquiry-based learning.
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RANA INTERVENCIJA KOD DJECE SA RAZVOJNIM
TESKOCAMA: EPIDEMIOLOSKI I RAZVOJNI ASPEKTI

Razvojne teskoce i komunikacijski poremecaji javljaju se ve¢ u najranijem
periodu Zivota i predstavljaju vazan izazov za zdravstveni, obrazovni i sistem
socijalne zastite. Pravovremeno prepoznavanje razvojnih odstupanja i uklju¢ivanje
djeteta u odgovarajuce programe rane intervencije mogu imati znac¢ajnu ulogu u
njegovom daljem razvoju i svakodnevnom funkcionisanju. Rana intervencija
obuhvata strucne, terapijske, edukativne i socijalne postupke usmjerene na dijete,
ali i na porodicu kao neposredno i najvaznije razvojno okruzenje. Teorijski okvir
rada oslanja se na saznanja o neuroplasti¢nosti i senzitivhim periodima razvoja,
kao i na ekolosko-sistemsko razumijevanje razvoja djeteta. Cilj rada je sagledati
epidemioloske i razvojne aspekte razvojnih i komunikacijskih teskoca i prikazati
savremene pristupe ranoj intervenciji, sa posebnim osvrtom na ranu detekciju, djecu
u razvojnom riziku, saradnju stru¢njaka i uklju¢ivanje porodice. Rad se zasniva
na analizi i komparativnom sagledavanju relevantne domace i strane naucne i
strucne literature. Pregled literature ukazuje da su pravovremena identifikacija
teskoc¢a, kontinuirano pracenje razvoja, intervencija u prirodnom okruzenju i
aktivno ucesc¢e porodice vazni elementi kvalitetne rane intervencije. Posebnu
vrijednost ima koordinisan rad stru¢njaka razli¢itih profila uz individualizovano
planiranje podrske. Unapredenje ishoda zahtijeva bolju povezanost zdravstvenog,
obrazovnog i socijalnog sistema, jasne puteve upucivanja i dostupne usluge u
lokalnoj zajednici.

Kljucne rijeci: razvojne teskoce, rana intervencija, rana detekcija, razvojni
rizik, komunikacijski poremecaji.
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EARLY INTERVENTION FOR CHILDREN WITH
DEVELOPMENTAL DIFFICULTIES: EPIDEMIOLOGICAL
AND DEVELOPMENTAL ASPECTS

Developmental difficulties and communication disorders emerge early in life
and represent an important challenge for healthcare, education, and social welfare
systems. Timely identification of developmental deviations and the inclusion of
children in appropriate early intervention programs can play an important role in
their further development and everyday functioning. Early intervention encom-
passes professional, therapeutic, educational, and social practices directed not only
toward the child but also toward the family as the child’s immediate and most
important developmental environment. The theoretical framework of this paper
draws on knowledge of neuroplasticity and sensitive periods of development, as
well as an ecological-systems perspective on child development. The aim of this
paper is to examine the epidemiological and developmental aspects of develop-
mental and communication difficulties and to present contemporary approaches
to early intervention, with particular emphasis on early detection, children at de-
velopmental risk, interdisciplinary collaboration, and family involvement. The
paper is based on the analysis and comparative review of relevant national and
international scientific and professional literature. The literature review indicates
that timely identification of difficulties, continuous developmental monitoring, in-
tervention in natural environments, and active family participation are important
elements of effective early intervention. Coordinated collaboration among profes-
sionals from different disciplines, together with individualized support planning,
is particularly valuable. Improving developmental outcomes requires stronger in-
tegration of healthcare, education, and social welfare systems, clearly defined re-
ferral pathways, and accessible community-based services

Keywords: developmental difficulties, early intervention, early detection,
developmental risk, communication disorders.
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CUVAMO PROSLOST, GRADIMO BUDUCNOST

Tema ovog rada jest Tjedan bastine moga grada, kulturno-obrazovna manife-
stacija usmjerena na upoznavanje, ocuvanje i promicanje lokalne kulturne bastine.
Teorijska polazista rada temelje se na konceptu kulturne bastine kao vaznog dijela
kolektivnoga identiteta, na ulozi lokalne zajednice u njezinu o¢uvanju te na znaca-
ju kulturnoga obrazovanja u razvijanju svijesti o vrijednosti bastine. Cilj je istra-
zivanja ispitati kako se tijekom Tjedna bastine predstavljaju povijesne, kulturne i
tradicijske vrijednosti grada te utvrditi njegov doprinos povezivanju stanovnika s
lokalnom bastinom.

Istrazivanje je provedeno metodom analize dostupnih izvora o manifestaciji,
promatranjem njezinih sadrzaja i aktivnosti te opisnom analizom prikupljenih po-
dataka. Posebna je pozornost posveéena izlozbama, radionicama, predavanjima,
kulturnim programima i drugim oblicima sudjelovanja gradana. Rezultati poka-
zuju da Tjedan bastine omogucuje bolje upoznavanje lokalne povijesti i tradicije,
potice aktivno sudjelovanje zajednice te pridonosi ocuvanju kulturnoga identite-
ta grada. ZakljuCuje se da manifestacija ima vaznu kulturnu i obrazovnu ulogu
jer bastinu priblizava razli¢itim generacijama i poti¢e odgovornost prema njezinu
ocuvanju. Njezinu bi vrijednost dodatno povecali sustavnije uklju¢ivanje mladih,
suradnja obrazovnih i kulturnih ustanova te kontinuirano biljezenje i promicanje
lokalne bastine.

Kljucne rijeci: kulturna bastina; lokalni identitet; Tjedan bastine; kulturno ob-
razovanje; o¢uvanje bastine.
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PRESERVING THE PAST, BUILDING THE FUTURE

The subject of this paper is "My City’s Heritage Week,” a cultural and educa-
tional event aimed at exploring, preserving, and promoting local cultural heritage.
The theoretical framework is based on the concept of cultural heritage as a vital
component of collective identity, the role of the local community in its preserva-
tion, and the importance of cultural education in fostering awareness of heritage
value. The research aims to examine how the city’s historical, cultural, and tra-
ditional values are presented during Heritage Week and to determine the event’s
contribution to connecting residents with their local heritage.

The study was conducted through an analysis of available sources regarding
the event, observation of its content and activities, and a descriptive analysis of the
collected data. Particular attention was paid to exhibitions, workshops, lectures,
cultural programs, and other forms of citizen participation. The results indicate
that Heritage Week facilitates a better understanding of local history and tradi-
tion, encourages active community participation, and contributes to preserving the
city’s cultural identity. It is concluded that the event plays a significant cultural and
educational role by bringing heritage closer to different generations and fostering
a sense of responsibility for its preservation. Its value could be further enhanced
through the more systematic inclusion of young people, collaboration between
educational and cultural institutions, and the continuous documentation and pro-
motion of local heritage.

Keywords: cultural heritage; local identity; Heritage Week; cultural education;
heritage preservation.
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HEKIbU/KEBHU TEKCTOBHU Y HACTABH
KIbUXKXEBHOCTHU (ITPEUVIOT" ITPUITPEME 3A YAC)

Haxkon yBonHoOT iena o o0janmbemby n3MeHa y HoBoM HactaBHOM IJ1aHy U Ipo-
rpaMy 3a TIpBH pa3pen rumHasnja Pemyonmke Cprcke (2025) y koM ce npeasuha/
Mpe/JIaKe U aHATN3a HEKIHIDKEBHUX TEKCTOBA Ca MCXOJNMA, Y pajly ce aHaIH3H-
Pajy HEKHMKEBHU TEKCTOBA KAO MPUMEPH/TIPEJIONIIN MPUIPEME 3a Yac KibH-
xeBHOCTU: TekeT necme ABBA (“”The winner takes it all“ y npeBony Ha cprcku
jesuk) u ekcuepnupanu wianak (30 godina od smrti Slobodana Seleniéa: zasto je
zaboravljen autor koji je obelezio srpsku knjizevnost 20. veka - Blic). Ped je o Tek-
cToBHMa KOju cy (Beh) oOpahuBaHu y mpakcu Ha PEIOBHUM YacOBWMA TPaIHIIH-
OHAJTHE HACTaBEe W/WITM Ha YacoBUMa y OKBUPY MelyHapomaHor nporpama mMatype
(IB DP) y kome ce, Takole, mogpasymMeBa npunpemMa yueHHKa 3a aHATUTHYKH €Cej
Ha MPUMEPHUMa KIbHKEBHUX U HEKIGMKEBHUX TEKCTOBA. AHAJIM30M JI0Ka3yjeMo Aa
MOCTOje HEKIMKEBHU TEKCTOBH Ha KOjUMa YYCHHUIM MOTY Jla y4e€ O CTHITY, je3H-
Ky; Jla pa3BHjajy KPUTHYKO M aHAIUTHYKO MHUIIUBCHE, KAa0 U JIa Pa3BHjajy CBECT O
(hYyHKIINjH je3rKa M CTHJIA Y IAPEM KOHTEKCTY, a He caMO M UCKJBYIHBO Ha KiHH-
eBHUM TekctoBuMa npensulernm HIIIT-om. [Ipenioxkenn TekcToBH MOTY OWTH
3aHUMJBHMBHU 32 yUYCHHKE 300r Kopenanuje usmel)y KibHKEBHOCTH U CTBAPHOCTH,
MehynpeameTHe Kopenanuje (My3HuKa, ICTOpHja), Te yoTpeOHe BpeIHOCTH Hayde-
HUX TEPMUHA U3 KEUKEBHOCTH U je3uka. Paji moyipa3symMeBa METOAMUKY MIPUIIPEMY
HacTaBHHUKA 3a 4ac(OBE), a MOJKE IPE/CTaBIbATH U MPUMEP 3a MIPOJEKTHY HACTABY
U3 KIbH)KEBHOCTH.

Kwyune peuu: HACTaBHU IJIaH U MPOTPaM, HEKIHIIKEHN TEKCTOBH, UCXOJIU, Me-
TOAWYKA MIPUTIPEMa, HACTABA.
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NON-LITERARY TEXTS IN LITERATURE TEACHING
(PROPOSED LESSON PREPARATION)

After the introductory section explaining the changes in the new Curriculum for
the first grade of gymnasiums in the Republic of Srpska (2025), which envisions/
proposes the analysis of non-literary texts along with learning outcomes, the paper
analyzes non-literary texts as examples/models for preparing a literature class: the
lyrics of the ABBA song “’The Winner Takes It All”” (in Serbian translation) and
an excerpt from the article “”’30 years since the death of Slobodan Selenié¢: why
has the author who marked 20th-century Serbian literature been forgotten - Blic™”.

These are texts that have already been used in practice in regular traditional
classes and/or in classes within the International Baccalaureate Diploma
Programme (IB DP), which likewise involves preparing students for an analytical
essay based on examples of literary and non-literary texts. Through this analysis,
we demonstrate that there are non-literary texts from which students can learn
about style and language; develop critical and analytical thinking; and develop
awareness of the function of language and style in a broader context, not solely
from the literary texts prescribed by the curriculum. The proposed texts may be
interesting to students due to the correlation between literature and reality, cross-
curricular correlation (music, history), and the practical value of terms learned in
literature and language studies. The paper includes methodological preparation by
the teacher for the class(es), and can also serve as an example for project-based
teaching in literature.

Keywords: curriculum, non-literary texts, outcomes, methodological
preparation, teaching.
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MJESTA SJECANJA U NASTAVI SRPSKOG JEZIKA 1
KNJIZEVNOSTI - MOGUCNOSTI INTERDISCIPLINARNOG
PRISTUPA KNJIZEVNOSTI, ISTORIJI I KULTURI
SJECANJA

Rad polazi od neposrednog iskustva posjete mjestima stradanja i sjecanja: za-
mku Harthajm, Mauthauzenu 1 Gusenu, i promis$lja moguc¢nosti da se iskustvo pro-
stora u kojem je proslost sacuvana i materijalizovana prenese u nastavu srpskog je-
zika 1 knjizevnosti. Posebna paznja usmjerena je na povezivanje knjizevnog teksta
sa istorijskim dogadajima, svjedoCenjima i drugim izvorima, kao i na mogucnosti
da ucenici kroz takav pristup bolje razumiju odnos izmedu knjizevnosti, istorije
i kulture sjecanja. Mjesta sjecanja posmatraju se kao moguci nastavni izvori koji
ne zamjenjuju knjizevni tekst niti istorijsko znanje, ve¢ ih medusobno povezuju
i otvaraju prostor za razgovor, interpretaciju, istrazivanje i kriticko promisljanje
proslosti. U radu se razmatraju moguénosti pripreme ucenika za susret sa mjestom
sjecanja, aktivnosti tokom posjete i nac¢ini na koje se iskustvo prostora moze na-
knadno pretociti u nastavne aktivnosti i interpretaciju knjizevnih djela. Primjeri
zasnovani na zamku Harthajm, Mauthauzenu i Gusenu, predstavljaju polaziste za
Sire razmatranje primjene istog pristupa i na druga mjesta stradanja i memorijalne
prostore. Cilj rada je pokazati kako nastava srpskog jezika i knjizevnosti moze,
kroz povezivanje knjizevnog, istorijskog i memorijalnog prostora, doprinijeti ra-
zumijevanju proslosti i razvijanju odgovornog odnosa prema kulturi sjecanja.

Kljucne rijeci: mjesta sjecanja, kultura sje¢anja, nastava srpskog jezika i knji-
zevnosti, knjizevni tekst, istorijski izvori, svjedoCenja, interdisciplinarni pristup,
zamak Harthajm, Mauthauzen, Gusen, memorijalna nastava.
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SITES OF MEMORY IN SERBIAN LANGUAGE AND
LITERATURE TEACHING: POSSIBILITIES FOR AN
INTERDISCIPLINARY APPROACH TO LITERATURE,
HISTORY, AND THE CULTURE OF REMEMBRANCE

This paper stems from the direct experience of visiting sites of suffering and re-
membrance—Hartheim Castle, Mauthausen, and Gusen—and explores possibilities
for transferring the experience of a space where the pastis preserved and materialized
into the teaching of Serbian language and literature. Special attention is focused on
connecting literary texts with historical events, testimonies, and other sources, as well
as on the potential for students to gain a deeper understanding of the relationship be-
tween literature, history, and the culture of remembrance through such an approach.
Sites of memory are viewed as potential instructional resources that do not re-
place literary texts or historical knowledge, but rather interconnect them and
open a space for dialogue, interpretation, research, and critical reflection on the
past. The paper examines methods for preparing students for an encounter with
a site of memory, activities during the visit, and ways in which the experience
of the space can subsequently be transformed into classroom activities and the
interpretation of literary works. Examples based on Hartheim Castle, Mau-
thausen, and Gusen serve as a starting point for a broader consideration of ap-
plying this same approach to other sites of suffering and memorial spaces.
The goal of the paper is to demonstrate how teaching Serbian language and litera-
ture can contribute to understanding the past and developing a responsible attitude
toward the culture of remembrance by bridging literary, historical, and memorial
spaces.

Keywords: sites of memory, culture of remembrance, Serbian language and
literature teaching, literary text, historical sources, testimonies, interdisciplinary
approach, Hartheim Castle, Mauthausen, Gusen, memorial education.
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MODULARNA NASTAVA

Suvremene promjene na trzistu rada, ubrzan razvoj tehnologije i sve slozeniji
zahtjevi profesionalnog okruzenja pred obrazovni sustav postavljaju potrebu za
fleksibilnijim i kompetencijski usmjerenim pristupom poucavanju. Modularna
nastava predstavlja jedan od modela organizacije odgojno-obrazovnog procesa
kojim se nastavni sadrzaji povezuju u smislene cjeline usmjerene na stjecanje ja-
sno definiranih ishoda ucenja i razvoj kompetencija primjenjivih u stvarnom rad-
nom okruzenju. Posebno je znacajna u strukovnom obrazovanju, gdje je potrebno
uskladiti teorijska znanja, prakti¢ne vjestine i potrebe poslodavaca.

Cilj rada je analizirati mogu¢nosti i izazove primjene modularne nastave u stru-
kovnom obrazovanju te utvrditi njezin potencijal u povezivanju ishoda ucenja,
prakti¢ne nastave i ucenja temeljenog na radu.

U radu je primijenjena deskriptivna i kvalitativna analiza relevantne strucne i
znanstvene literature, kurikularnih dokumenata te iskustava iz odgojno-obrazov-
ne prakse. Posebna pozornost usmjerena je na organizaciju nastavnog procesa,
medupredmetno povezivanje sadrzaja, razvoj strukovnih kompetencija i suradnju
obrazovnih ustanova sa zdravstvenim i drugim ustanovama u kojima se ostvaruje
prakti¢no ucenje.

Rezultati analize upucuju na to da modularna nastava pruza veée mogucnosti
povezivanja teorijskih i prakti¢nih znanja, individualizacije uCenja te usmjerenosti
na ishode i kompetencije. Istodobno, njezina uspjesna provedba zahtijeva kvalitet-
no planiranje, osposobljene nastavnike, odgovaraju¢e materijalne uvjete i snaznu
suradnju s poslodavcima. Zaklju¢no, modularna nastava moze pridonijeti kvalitet-
nijem 1 fleksibilnijem strukovnom obrazovanju te boljoj pripremljenosti ucenika
za nastavak obrazovanja i ukljucivanje u svijet rada.

Kljucne rijeci: modularna nastava, strukovno obrazovanje, ishodi ucenja,
kompetencije, ucenje temeljeno na radu.
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MODULAR TEACHING

Contemporary changes in the labour market, rapid technological development,
and increasingly complex professional demands require a more flexible and com-
petence-oriented approach to education. Modular teaching represents a model of
organising the educational process in which teaching content is structured into
meaningful units focused on clearly defined learning outcomes and the develop-
ment of competencies applicable in real-life work environments. It is particularly
relevant in vocational education, where theoretical knowledge, practical skills, and
employers’ needs need to be effectively integrated.

The aim of this paper is to analyse the possibilities and challenges of imple-
menting modular teaching in vocational education and to examine its potential for
integrating learning outcomes, practical training, and work-based learning.

The study applies a descriptive and qualitative analysis of relevant professional
and scientific literature, curriculum documents, and experiences from educational
practice. Particular attention is given to the organisation of the teaching process,
interdisciplinary integration of content, development of vocational competencies,
and cooperation between educational institutions and healthcare and other organi-
sations in which practical learning takes place.

The findings indicate that modular teaching provides greater opportunities for
integrating theoretical and practical knowledge, individualising learning, and fo-
cusing on learning outcomes and competencies. At the same time, its successful
implementation requires systematic planning, competent teachers, appropriate ma-
terial conditions, and strong cooperation with employers. In conclusion, modular
teaching can contribute to more flexible and higher-quality vocational education
and better prepare students for further education and successful integration into the
world of work.

Keywords: modular teaching, vocational education, learning outcomes,
competencies, work-based learning.
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UCENIK U SREDISTU AI UCIONICE: MOGUCNOSTI
UMJETNE INTELIGENCIJE U RAZREDNOJ NASTAVI

Razvoj umjetne inteligencije otvara nove moguénosti za obrazovanje, ali isto-
dobno zahtijeva promisljanje njezine pedagoske svrhe, odgovorne uporabe i utje-
caja na proces ucenja. Teorijsko polaziSte predavanja jest pristup prema kojem Al
nije zamjena za ucitelja niti u¢enikovo misljenje, ve¢ potporni asistent koji oboga-
¢uje 1 prosiruje mogucnosti ucenja.

Cilj je prikazati kako se Al alati mogu primijeniti u radu s ucenicima mlade
Skolske dobi za poticanje motivacije, kreativnosti, istrazivatkog ucenja i medu-
predmetnog povezivanja. Metodologija se temelji na prikazu i analizi primjera iz
neposredne razredne prakse u kojima ucenici, uz pedagosko usmjeravanje ucitelja,
koriste Al za istrazivanje, stvaranje, vizualizaciju i prezentiranje sadrzaja.

Primjeri iz prakse pokazuju da se Al alati, kada su razvojno primjereni i svr-
hovito odabrani, mogu uspjesno ukljuciti u razrednu nastavu te pridonijeti vecoj
angaziranosti uc¢enika i stvaranju kreativnih i interdisciplinarnih iskustava ucenja.
Zakljucno, klju¢nu ulogu i dalje ima ucitelj koji odreduje svrhu i granice uporabe
tehnologije, dok ucenik ostaje aktivni stvaratelj, istrazivac i donositelj odluka.

Kljucne rijeci: umjetna inteligencija, razredna nastava, kreativno ucenje, me-
dupredmetno povezivanje, digitalne kompetencije.
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THE STUDENT AT THE CENTRE OF THE AI CLASSROOM:
THE POTENTIAL OF ARTIFICIAL INTELLIGENCE IN
PRIMARY EDUCATION

The development of artificial intelligence opens new opportunities for educa-
tion while also requiring thoughtful consideration of its pedagogical purpose, re-
sponsible use, and impact on learning. The theoretical foundation of this presenta-
tion is the view that Al should not replace teachers or students’ thinking, but serve
as a supportive assistant that enriches and expands learning opportunities.

The aim is to demonstrate how Al tools can be used with young learners to
foster motivation, creativity, inquiry-based learning, and interdisciplinary con-
nections. The methodology is based on the presentation and analysis of authentic
classroom examples in which students, with pedagogical guidance from the teach-
er, use Al to explore, create, visualise, and present learning content.

The examples demonstrate that, when selected purposefully and used in an
age-appropriate manner, Al tools can be successfully integrated into primary ed-
ucation, contributing to greater student engagement and creating creative and in-
terdisciplinary learning experiences. In conclusion, the teacher remains essential
in defining the purpose and boundaries of technology use, while students remain
active creators, researchers, and decision-makers in the learning process.

Keywords: artificial intelligence, primary education, creative learning, interdis-
ciplinary learning, digital competence.

* zeljka.miskic86@gmail.com

283



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®
Bujespuna, 2-3. okrobpa 2026. ronune

Marijana Bandi¢ Buljan®,
Marijana Gudi¢, Vesna RuZzi¢
Osnovna Skola kraljice Jelene, Solin, Hrvatska

STEM PODRUCIJE U NASTAVI I ULOGA RAVNATELJA

STEM podrucje u nastavi predstavlja vazan pristup suvremenom obrazovanju
koji povezuje prirodne znanosti, tehnologiju, inzenjerstvo i matematiku te potice
razvoj kritickog misljenja, kreativnosti, rjeSavanja problema i suradnickog uce-
nja. Teorijsko polaziste rada temelji se na konstruktivistickom pristupu ucenju 1
potrebi za razvojem kompetencija ucenika prilagodenih suvremenim drustvenim
i tehnoloskim izazovima. Cilj istrazivanja je omoguciti u¢enicima kvalitetnije,u-
¢enje i usvajanje ishoda koji ¢e ih pripremiti za buduce Zivotne izazove. U STEM
podrucju posebno se jacaju razlicite kompetenicje koje su primjenjive na trzistu
rada. Ovim pristupom potice se i interdisciplinarno ucenje i povezivanje naucenog.
Ulogu ravnatelja u poticanju i uspjesnoj implementaciji STEM podrucja u nastavi,
s posebnim naglaskom na stvaranje poticajnog skolskog okruzenja, podrsku ucite-
ljima i osiguravanje materijalnih i organizacijskih uvjeta.

Kljuc¢ne rijeci: STEM, kvalitetno obrazovanje, klju¢ne kompetencije, interdis-
ciplinarno.
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THE STEM FIELD IN TEACHING AND THE ROLE OF
THE PRINCIPAL

The STEM approach in teaching represents a significant method in modern ed-
ucation that integrates natural sciences, technology, engineering, and mathematics,
while fostering critical thinking, creativity, problem-solving skills, and collabora-
tive learning. The theoretical framework of this work is grounded in the construc-
tivist approach to learning and the need to develop student competencies suited to
contemporary social and technological challenges. The research aims to facilitate
a higher quality of learning and the mastery of outcomes that will prepare students
for future life challenges. The STEM field specifically strengthens various com-
petencies applicable to the labor market. This approach also encourages interdis-
ciplinary learning and the integration of acquired knowledge. The work addresses
the role of the school principal in fostering and successfully implementing STEM
education, with a particular emphasis on creating a supportive school environment,
providing teacher support, and ensuring the necessary material and organizational
conditions.

Keywords: STEM, quality education, key competencies, interdisciplinary.
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OD KREDE DO UMJETNE INTELIGENCLJE!

Digitalni alati vazan su dio suvremenog odgojno-obrazovnog procesa te mogu
znacajno obogatiti ucenje i poucavanje. Njihova vrijednost nije samo u primjeni
tehnologije, ve¢ u stvaranju zanimljivijeg, interaktivnijeg i u¢eniku prilagodenog
okruzenja za ucenje. Primjena digitalnih alata moze povecati motivaciju ucenika,
potaknuti njihovo aktivno sudjelovanje te omoguciti individualizaciju i prilagod-
bu sadrzaja razliitim sposobnostima, interesima i potrebama uc¢enika. Interaktiv-
ni sadrzaji, kvizovi, igre i digitalne aktivnosti omogucuju ucenje kroz iskustvo,
istrazivanje i neposrednu povratnu informaciju. Digitalni alati potic¢u i suradnic¢ko
ucenje, rad u paru i skupinama te razmjenu ideja i rjeSenja. Njihova se primjena
moze uspjes$no povezati s razlicitim nastavnim metodama, ukljucujuci projektni,
istrazivacki 1 prakti¢ni rad. Ucitelj pritom ima klju¢nu ulogu u odabiru odgovara-
jucih alata, planiranju aktivnosti i usmjeravanju uc¢enika prema njihovoj svrhovitoj
i odgovornoj uporabi. U radu ¢e biti predstavljeni konkretni primjeri primjene di-
gitalnih alata u razli¢itim nastavnim situacijama, ukljuc¢ujuéi izradu interaktivnih
sadrzaja, kvizova, prezentacija, digitalnih plakata i suradnickih aktivnosti. Bit ¢e
prikazani i primjeri ukljuc¢ivanja umjetne inteligencije u pripremu i realizaciju na-
stavnih aktivnosti. Naglasak je na aktivnoj ulozi u¢enika kao stvaratelja digitalnih
sadrzaja te razvoju kreativnosti, suradnje, digitalnih kompetencija i kritickog mi-
Sljenja. Cilj rada je pokazati da digitalni alati, kada se primjenjuju promisljeno i
pedagoski opravdano, mogu biti vrijedan alat za kvalitetniju i suvremeniju nastavu
te da se, uz odgovarajuce vodenje ucitelja, mogu uspjesno i svrhovito primjenjivati
ve¢ u razrednoj nastavi.

Kljucne rijeci: digitalni alati; razredna nastava; aktivno ucenje; digitalne
kompetencije.
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FROM CHALKBOARDS TO ARTIFICIAL INTELLIGENCE!

Digital tools have become an important part of the contemporary educational
process and can significantly enrich teaching and learning. Their value lies not
only in the use of technology itself, but also in their potential to create a more
engaging, interactive, and learner-centred learning environment. The use of digital
tools can increase students’ motivation, encourage active participation, and enable
the individualisation and adaptation of learning content to students’ different abili-
ties, interests, and needs. Interactive content, quizzes, games, and digital activities
enable learning through experience, exploration, and immediate feedback. Digital
tools also encourage collaborative learning, pair and group work, as well as the
exchange of ideas and solutions. Their use can be successfully integrated with var-
ious teaching methods, including project-based, inquiry-based, and practical learn-
ing. The teacher plays a key role in selecting appropriate tools, planning activi-
ties, and guiding students towards their purposeful and responsible use. The paper
presents concrete examples of using digital tools in different teaching situations,
including the creation of interactive content, quizzes, presentations, digital posters,
and collaborative activities. Examples of incorporating artificial intelligence into
the preparation and implementation of teaching activities will also be presented.
Particular emphasis is placed on the active role of students as creators of digital
content and on the development of creativity, collaboration, digital competences,
and critical thinking. The aim of the paper is to demonstrate that digital tools,
when used thoughtfully and in a pedagogically appropriate manner, can serve as
valuable means of enhancing the quality and modernity of teaching and that, with
appropriate teacher guidance, they can be successfully and purposefully imple-
mented from the earliest stages of primary education.

Keywords: Digital tools; primary education; active learning; digital
competences
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OD ISHODA DO AKTIVNOSTI U STRUKOVNOM
OBRAZOVANJU

Suvremeno strukovno obrazovanje temelji se na pristupu usmjerenom na uce-
nika, razvoju kompetencija i ostvarivanju ishoda ucenja kroz aktivno, problemsko,
suradnicko i iskustveno ucenje. U kontekstu modularne nastave naglasak se po-
mice s prijenosa nastavnih sadrzaja prema osmisljavanju procesa u kojem ucenik
istrazuje, povezuje teorijska i prakticna znanja, suraduje, rjeSava probleme, donosi
odluke i primjenjuje steCena znanja i vjestine u situacijama povezanim sa strukom.
Takav pristup zahtijeva promjenu uloge nastavnika koji oblikuje okruzenje i aktiv-
nosti koje u¢eniku omogucuju ostvarivanje ishoda ucenja.

Polaze¢i od konstruktivistiCkog pristupa ucenju te potrebe za uskladivanjem
ishoda ucenja, aktivnosti ucenika i vrednovanja, scenarij poucavanja promatra se
kao metodicki okvir za strukturiranje smislenog i svrhovitog procesa ucenja. Cilj
rada je prikazati postupak oblikovanja scenarija poucavanja kojim se ishodi u¢enja
sustavno pretvaraju u konkretne ucenicke aktivnosti te ukazati na njegovu primje-
njivost u planiranju modularne nastave u strukovnom obrazovanju. Metodoloski
pristup obuhvaca analizu i razradu ishoda ucenja, definiranje problemske situacije,
oblikovanje slijeda aktivnosti ucenika, odabir metoda i oblika rada, ukljucivanje
digitalnih alata te planiranje postupaka vrednovanja.

Na primjeru oblikovanog scenarija prikazuje se put od prepoznavanja problema
1 istrazivanja, preko generiranja, razvoja, usporedbe i vrednovanja ideja, do argu-
mentiranog donosenja odluka, suradni¢kog rada i primjene ste¢enih znanja. Anali-
za scenarija ukazuje na vaznost povezanosti njegovih elemenata te na mogucnost
stvaranja autenti¢nih situacija ucenja koje poti¢u samostalnost, kreativnost, kritic-
ko misljenje, komunikaciju, suradnju i odgovornost uc¢enika. Zaklju¢no, kvalitetno
oblikovan scenarij poucavanja pruza nastavniku strukturiran okvir za planiranje,
a uceniku omogucuje aktivnu ulogu u procesu ucenja, pridonoseci povezivanju
ishoda ucenja s konkretnim djelovanjem i zahtjevima buduce struke.

Kljucne rijeci: ishodi u€enja, scenarij poucavanja, strukovno obrazovanje, mo-
dularna nastava, aktivno ucenje.
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FROM LEARNING OUTCOMES TO ACTIVITIES IN
VOCATIONAL EDUCATION

Contemporary vocational education is based on a student-centred approach,
competence development, and the achievement of learning outcomes through ac-
tive, problem-based, collaborative, and experiential learning. Within modular ed-
ucation, the emphasis shifts from the transmission of teaching content towards
designing a process in which students explore, connect theoretical and practical
knowledge, collaborate, solve problems, make decisions, and apply acquired
knowledge and skills in situations related to their vocational field. Such an ap-
proach requires a transformation of the teacher’s role, with the teacher designing
an environment and activities that enable students to achieve the intended learning
outcomes.

Drawing on the constructivist approach to learning and the need to align learn-
ing outcomes, student activities, and assessment, the teaching scenario is viewed as
amethodological fra-mework for structuring a meaningful and purposeful learning
process. The aim of this paper is to present the process of designing a teaching sce-
nario through which learning outcomes are systematically transformed into specif-
ic student activities and to highlight its applicabi-lity in planning modular teaching
in vocational education. The methodological approach includes the analysis and
elaboration of learning outcomes, the definition of a problem si-tuation, the design
of a sequence of student activities, the selection of teaching methods and forms of
work, the integration of digital tools, and the planning of assessment procedures.

Using a designed teaching scenario as an example, the paper presents a path-
way from prob-lem identification and research, through the generation, develop-
ment, comparison, and eva-luation of ideas, to evidence-based decision-making,
collaborative work, and the application of acquired knowledge. The analysis of the
scenario highlights the importance of coherence among its elements and the po-
tential for creating authentic learning situations that foster students’ independence,
creativity, critical thinking, communication, collaboration, and res-ponsibility. In
conclusion, a well-designed teaching scenario provides teachers with a struc-tured
framework for planning while enabling students to take an active role in the learn-
ing process, thereby strengthening the connection between learning outcomes,
purposeful action, and the requirements of their future profession.

Keywords: learning outcomes, teaching scenario, vocational education, modular
teaching, active learning.
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NASTAVNIK U DOBA UMJETNE INTELIGENCIJE

Ubrzani razvoj umjetne inteligencije mijenja obrazovno okruzenje, nacin pri-
stupa informacijama te moguénosti planiranja, pouc¢avanja i profesionalnog razvo-
ja nastavnika. U suvremenom obrazovanju umjetna inteligencija ne promatra se
kao zamjena za nastavnika, ve¢ kao alat koji moze podrzati njegovu stru¢nu auto-
nomiju, kreativnost, u¢inkovitost i kontinuirano usavrsavanje. Teorijska polazista
rada temelje se na suvremenom razumijevanju digitalnih kompetencija nastavnika,
cjelozivotnog u¢enja i odgovorne primjene tehnologije u obrazovanju.

Cilj rada je prikazati moguénosti primjene alata umjetne inteligencije u profe-
sionalnom razvoju nastavnika te istaknuti njihove potencijale i izazove u svakod-
nevnoj odgojno-obrazovnoj praksi. Metodoloski pristup temelji se na analizi mo-
gucénosti odabranih alata umjetne inteligencije i prikazu primjera njihove prakticne
primjene u razli¢itim podrucjima profesionalnog djelovanja nastavnika. Posebna
pozornost posvecena je primjeni generativnih alata u planiranju i pripremi nasta-
ve, izradi i prilagodbi nastavnih materijala, oblikovanju vrednovanja i povratnih
informacija, samoprocjeni i refleksiji, pronalazenju strucnih izvora te personalizi-
ranom profesionalnom ucenju. Analiza mogucénosti alata ukazuje na njihov poten-
cijal za smanjenje vremena potrebnog za rutinske i administrativne zadatke, poti-
canje kreativnosti, individualizaciju i diferencijaciju nastave te razvoj digitalnih i
pedagoskih kompetencija nastavnika. Istodobno, njihova primjena otvara pitanja
pouzdanosti generiranih sadrzaja, zastite privatnosti, etike, odgovornosti i potrebe
za kritickim vrednovanjem rezultata.

Zakljucuje se da vrijednost umjetne inteligencije u profesionalnom razvoju ne
proizlazi iz same tehnologije, nego iz nacina na koji je nastavnik promisljeno,
kriticki i odgovorno primjenjuje. Umjetna inteligencija tako moze postati podrska
kontinuiranom profesionalnom u¢enju, dok stru¢na prosudba, pedagoska odgovor-
nost i ljudska dimenzija obrazovanja ostaju nezamjenjive uloge nastavnika.

Kljucne rijeci: umjetna inteligencija, nastavnik, profesionalni razvoj, digitalne
kompetencije, obrazovanje.
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TEACHER IN THE AGE OF ARTIFICIAL INTELLIGENCE

The rapid development of artificial intelligence is transforming the education-
al environment, the way information is accessed, and the possibilities for lesson
planning, teaching, and teachers’ professional development. In contemporary edu-
cation, artificial intelligence is not viewed as a replacement for teachers, but rather
as a tool that can support their professional autonomy, creativity, efficiency, and
continuous development. The theoretical foundations of this paper are based on
contemporary understandings of teachers’ digital competences, lifelong learning,
and the responsible use of technology in education.

The aim of this paper is to present the possibilities of applying artificial intelli-
gence tools in teachers’ professional development and to highlight their potential
and challenges in everyday educational practice. The methodological approach is
based on an analysis of the capabilities of selected artificial intelligence tools and
examples of their practical application across different areas of teachers’ profes-
sional work. Particular attention is given to the use of generative Al tools in lesson
planning and preparation, the creation and adaptation of teaching materials, the
design of assessment and feedback, self-assessment and reflection, the identifica-
tion of professional resources, and personalised professional learning. The analysis
of these tools highlights their potential to reduce the time required for routine and
administrative tasks, foster creativity, support the individualisation and differenti-
ation of teaching, and contribute to the development of teachers’ digital and ped-
agogical competences. At the same time, their use raises questions concerning the
reliability of generated content, privacy protection, ethics, responsibility, and the
need for critical evaluation of Al-generated outputs.

It is concluded that the value of artificial intelligence in professional develop-
ment does not arise from the technology itself, but from the way teachers use it
thoughtfully, critically, and responsibly. Artificial intelligence can therefore be-
come a valuable support for continuous professional learning, while professional
judgement, pedagogical responsibility, and the human dimension of education re-
main irreplaceable aspects of the teacher’s role.

Keywords: artificial intelligence, teacher, professional development, digital
competences, education.
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RAZVOJ KRITICKOG MISLJENJA UCENIKA KROZ
PROCESE SAMOVREDNOVANJA U NASTAVI

Suvremena nastava usmjerena je na razvoj kompetencija koje ucenicima omo-
gucuju aktivno i odgovorno sudjelovanje u procesu ucenja. Medu njima posebno
mjesto zauzima kriticko misljenje, koje podrazumijeva analizu, vrednovanje infor-
macija, argumentirano zaklju€ivanje i refleksiju o vlastitim postupcima. Teorijska
polazista rada temelje se na konceptima metakognicije, formativnog vrednovanja
i samoreguliranog ucenja, pri ¢emu se samovrednovanje promatra kao vazan ¢im-
benik razvoja kritickog misljenja ucenika.

Cilj istrazivanja bio je ispitati doprinos razlicitih oblika samovrednovanja ra-
zvoju kritickog misljenja i odgovornosti ucenika za vlastito ucenje. Istrazivanje je
provedeno u redovnoj nastavi tijekom jedne nastavne godine primjenom reflek-
sivnih pitanja, lista za samoprocjenu, dnevnika ucenja i vr$njackog vrednovanja.
Koristena je kvalitativna metodologija temeljena na analizi u¢enic¢kih refleksija,
opaZzanja nastavnika i primjera ucenickih radova.

Rezultati pokazuju da sustavna primjena samovrednovanja poti¢e ucenike na
dublje promisljanje o vlastitom ucenju, prepoznavanje snaga i teSkoca te argu-
mentirano obrazlaganje vlastitih stavova i postignuca. Uc€enici su iskazali vecu
samostalnost u radu, razvijenije metakognitivne vjestine i vecu spremnost za pre-
uzimanje odgovornosti za vlastiti napredak.

Zakljucuje se da samovrednovanje predstavlja u¢inkovit pedagoski alat za ra-
zvoj kritickog misljenja te doprinosi stvaranju poticajnog okruzenja u kojem uce-
nici postaju aktivni sudionici vlastitoga procesa ucenja.

Kljucne rijeci: kriticko misljenje, samovrednovanje, metakognicija, formativno
vrednovanje, refleksija
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DEVELOPMENT OF STUDENTS’ CRITICAL THINKING
THROUGH SELF-EVALUATION PROCESSES IN CLASS

Modern teaching focuses on developing competencies that enable students
to participate actively and responsibly in the learning process. Critical thinking
holds a prominent place among these competencies, encompassing the analysis
and evaluation of information, reasoned argumentation, and reflection on one’s
own actions. The study is grounded in the concepts of metacognition, formative
assessment, and self-regulated learning, viewing self-assessment as a key factor in
the development of students’ critical thinking.

The aim of the research was to examine how various forms of self-assessment
contribute to the development of critical thinking and student responsibility for
their own learning. The study was conducted within regular classroom instruction
over the course of one school year, employing reflective questions, self-assessment
checklists, learning journals, and peer assessment. A qualitative methodology was
used, based on the analysis of student reflections, teacher observations, and exam-
ples of student work.

The results indicate that the systematic use of self-assessment encourages stu-
dents to reflect more deeply on their learning, identify their strengths and challeng-
es, and provide reasoned explanations for their views and achievements. Students
demonstrated greater independence in their work, more developed metacognitive
skills, and a greater willingness to take responsibility for their own progress.

It is concluded that self-assessment serves as an effective pedagogical tool for
developing critical thinking and contributes to creating a stimulating environment
in which students become active participants in their own learning process.

Keywords: critical thinking, self-evaluation, metacognition, formative
evaluation, reflection
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STAVOVI, PRAKSA I POTREBE UCITELJA OSNOVNIH
I SREDNJIH SKOLA U PRIMJENI UMJETNE
INTELIGENCIJE U NASTAVI

Umjetna inteligencija (Ul) i njezina sve veca dostupnost temeljito mijenjaju
nacin na koji se pristupa poucavanju i u¢enju. Sustavi poput ChatGPT-a, Claudea
i drugih generativnih modela nude uciteljima i nastavnicima brzu izradu nastavnih
materijala, prilagodbu sadrzaja razli¢itim razinama znanja ucenika, podrsku pri
diferencijaciji nastave te alternativni pristup formativnom vrednovanju. Medutim,
s tim moguénostima dolaze i ozbiljna otvorena pitanja: kako sauvati samostal-
nost ucenika u razmisljanju i rjeSavanju problema, kako prepoznati i vrednovati
autenti¢an ucenicki rad te na koji nacin pripremiti nastavni kadar za odgovorno
koristenje ovih tehnologija.

Polaze¢i od tih pitanja, proveli smo istrazivanje ¢iji je cilj bio ispitati kako uci-
telji osnovnih Skola i nastavnici srednjih skola dozivljavaju umjetnu inteligenciju
u kontekstu vlastitog rada: koliko se njima koriste, kakve stavove imaju prema
njezinim prednostima i rizicima, na koji je nacin ukljucuju u pripremu nastave i
vrednovanje znanja te kakve obrazovne potrebe pritom izrazavaju. Posebna pozor-
nost posvecena je usporedbi odgovora s obzirom na razinu obrazovanja, buduci
da se pretpostavlja da se izazovi i prilike Ul razli¢ito manifestiraju ovisno o dobi
ucenika 1 specifi¢nostima nastavnog rada u osnovnoj odnosno srednjoj skoli.

Dobiveni rezultati mogu posluziti kao temelj za osmisljavanje konkretnih, ci-
ljanih oblika stru¢nog usavr$avanja te kao doprinos Sirem razumijevanju uloga
koje obrazovni sustav treba preuzeti u pripremi nastavnika za rad u okruzenju obi-
ljezenom sve prisutnijom umjetnom inteligencijom.

Kljucne rijeci: umjetna inteligencija, obrazovanje, stavovi nastavnika, osnovna
Skola, srednja skola, stru¢no usavrsavanje.
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ATTITUDES, PRACTICES, AND NEEDS OF PRIMARY AND
SECONDARY SCHOOL TEACHERS REGARDING THE USE
OF ARTIFICIAL INTELLIGENCE IN TEACHING

“Artificial intelligence (Al) and its increasing accessibility are fundamental-
ly transforming approaches to teaching and learning. Systems such as ChatGPT,
Claude, and other generative models offer educators the ability to rapidly create
teaching materials, adapt content to students’ varying proficiency levels, support
differentiated instruction, and adopt alternative approaches to formative assess-
ment. However, these opportunities also bring serious, unresolved questions: how
to preserve students’ independent thinking and problem-solving skills, how to rec-
ognize and evaluate authentic student work, and how to prepare teaching staff for
the responsible use of these technologies.

Addressing these questions, we conducted a study aimed at examining how
primary and secondary school teachers perceive Al in the context of their work: the
extent of their usage, their attitudes toward its benefits and risks, how they incorpo-
rate it into lesson planning and assessment, and the educational needs they express
in this regard. Particular attention was paid to comparing responses based on the
level of education, as it is assumed that the challenges and opportunities associated
with Al manifest differently depending on students’ age and the specific nature of
teaching in primary versus secondary schools.

The findings can serve as a foundation for designing concrete, targeted profes-
sional development programs and contribute to a broader understanding of the role
the education system must play in preparing teachers to work in an environment
increasingly shaped by artificial intelligence.

Keywords: artificial intelligence, education, teachers’ attitudes, primary school,
secondary school, professional development
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SURADNJOM I IGROM DO MATEMATIKE BEZ STRAHA

U radu se prikazuje suradnicki projekt uciteljice razredne nastave i uéiteljice
matematike, proveden u Skolskoj godini 2025./26., s ciljem ispitivanja i ublazava-
nja matemati¢ke anksioznosti kod ucenika prilikom prijelaza iz 4. u 5. razred. Po-
cetnim istrazivanjem stavova ucenika 4. razreda utvrdeno je postojanje nelagode
povezane s povecanim opsegom nastavnih sadrzaja te strahom od nove uciteljice.
Kako bi se ublazila detektirana anksioznost, osmisljene su i provedene Cetiri radi-
onice u sklopu A2 programa obogacenog i potpomognutog u¢enja u okviru ekspe-
rimentalnog projekta Cjelodnevna Skola. Radionice su bile strukturirane kroz Cetiri
klju¢na koraka: uspostavljanje pozitivnog odnosa s budu¢om uciteljicom, rjesava-
nje matematickih zadataka pomoc¢u Ozobot robota, suradnicko ucenje ucenika 4.
i 5. razreda te zajednicka analiza rezultata uz sudjelovanje uc¢enika obaju uzrasta.
Rezultati projekta ukazuju na smanjenje matematicke anksioznosti te potvrduju
kljuénu ulogu i vaznost suradnje medu uciteljima u ovom prijelaznom razdoblju.

Kljucne rijeci: matematicka anksioznost, prijelaz u€enika, suradnja ucitelja, su-
radnja ucenika, igra.
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ACHIEVING MATH WITHOUT FEAR THROUGH
COLLABORATION AND PLAY

This paper presents a collaborative project between a primary school teacher
and a mathematics teacher, conducted during the 2025/26 school year, aimed at
examining and mitigating mathematical anxiety in students during their transition
from 4th to 5th grade. An initial survey of 4th-grade students’ attitudes revealed
discomfort associated with an increased volume of learning content and fear of the
new teacher. To alleviate the detected anxiety, four workshops were designed and
implemented as part of the A2 enriched and supported learning program within the
experimental ‘Whole-Day School’ project. The workshops were structured around
four key steps: establishing a positive relationship with their future mathematics
teacher, solving mathematical problems using Ozobot robots, collaborative learn-
ing between 4th and 5th-grade students, and a joint analysis of the results involving
students from both grades. The project results indicate a reduction in mathematical
anxiety and confirm the crucial role and importance of teacher collaboration dur-
ing this transitional period.

Keywords: mathematical anxiety, student transition, teacher collaboration, stu-
dent collaboration, play.
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PRIMJENA DIGITALNIH ALATA U ISTRAZIVACKOM
PROJEKTU SVJETLOSNOG ONECISCENJA

Cilj projekta bio je istraziti utjecaj umjetne rasvjete na vidljivost zvijezda na
no¢nom nebu. U projektu su sudjelovali ucenici 6. razreda osnovne skole u sklo-
pu nastave Prirode - ,, Utjecaj covjeka na okolis*. Projekt ima interdisciplinarni
pristup jer ukljucuje terensko opazanje no¢nog neba pomocu aplikacije te prikaz i
analizu podataka primjenom digitalnih alata.

Ucenici su poc¢etkom ozujka 2026. izmedu 21:00 i 22:30 sati na svojim lokaci-
jama stanovanja promatrali i procjenjivali vidljivost zvijezda prema skali grani¢ne
magnitude (LM) programa GLOBE at night. Poc¢etkom ozujka u vedrim no¢ima
orijentirani jug- jugozapad, ucenici su procjenjivali vidljivost zvijezda i zvijezda
Orion koje je u tom periodu jasno vidljivo. Podatke su unosili direktno u aplika-
ciju GLOBE at night te su ih upisivali u radne listice.

U pripremi materijala za ucenike koristen je alat Monsha Al. Za analizu rezul-
tata primijenjen je alat Julius Al, a za vizualizaciju ArcGIS Storymaps.

Iako je u Karlovcu i okolici postavljena ekoloska umjetna rasvjeta, rezultati su
pokazali da je najslabija vidljivost zvijezda u gradskim cetvrtima gdje je najveca
koli¢ina umjetne rasvjete (zgrade, prometnice, trgovacki centri). U prigradskim
i ruralnim podruc¢jima zabiljeZzeno je manje svjetlosno onecis¢enje. Analizom je
utvrdeno da rezultati ovise i o mikrolokacijama promatranja.

Provedene aktivnosti povezale su sadrzaje nastave Prirode sa stvarnim istrazi-
vanjem u kojem su ucenici izvodili zakljucke o posljedicama prekomjerne umjetne
rasvjete. UcCenici su razvijali su prirodoslovne i znanstvene kompetencije te kritic-
ko misljenje. Istrazivacki rad u€enika usko je povezan s ciljevima odrzivog razvoja
4,7, 11,15. Primjenom suvremenih digitalnih alata, ucenici su razvijali digitalne
kompetencije.

Kljucne rijeci: svjetlosno oneciscenje, platforma i aplikacija GLOBE at Night,
digitalni alati.
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APPLICATION OF DIGITAL TOOLS IN A LIGHT
POLLUTION RESEARCH PROJECT

The aim of the project was to investigate the impact of artificial lighting on
the visibility of stars in the night sky. The project was attended by 6th grade el-
ementary school students as part of the Nature class - “”’Human Impact on the
Environment™”. The project has an interdisciplinary approach as it includes field
observations of the night sky using an application and data display and analysis
using digital tools.

In early March 2026, between 9:00 PM and 10:30 PM, students observed and
assessed the visibility of stars according to the limiting magnitude (LM) scale of
the GLOBE at night program at their residential locations. In early March, on
clear nights oriented south-southwest, students assessed the visibility of stars and
the Orion constellation, which is clearly visible during that period. They entered
the data directly into the GLOBE at night application and wrote them down on
worksheets.

The Monsha Al tool was used to prepare the materials for students. The Julius
Al tool was used to analyze the results, and ArcGIS Storymaps was used for vis-
ualization.

Although ecological artificial lighting has been installed in Karlovac and its
surroundings, the results showed that the visibility of stars is the weakest in urban
areas where there is the greatest amount of artificial lighting (buildings, roads,
shopping centers). In suburban and rural areas, less light pollution was recorded.
The analysis determined that the results also depend on the microlocations of ob-
servation.

The activities carried out connected the contents of the Nature lesson with real
research in which students drew conclusions about the consequences of excessive
artificial lighting. Students developed natural science and scientific competences
and critical thinking. Students’ research work is closely related to sustainable de-
velopment goals 4, 7, 11,15. By using modern digital tools, students developed
digital competences.

Keywords: light pollution, GLOBE at Night platform and application, digital
tools.
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Nparauna Jlazuh"
JY OUI “Hocutej O6panosuhi” Cyso Ilosbe, bujesprna

MATEMATHUYKA UT'PULIA ,,3HAIBE ITYTA CPERA“, KAO
NHOBATHUBHO HACTABHO CPEJICTBO 3A YUEILE "
YBJEXKXBABAIBE TABJIMIE MHO/KEBA

Paau nakmer u eukacHujer yuema Tabliuie MHOKEHha OCMUIIIJLEHE Cy Mare-
MaTHUYKO-IHIaKTHIKE UTPHUIIE IO HACIIOBOM ,,3Hamb¢ ImyTa cpeha‘ (3Hame MHOXKH-
Mo cpehom) HaMujemeHe yCBajamby M yBjekOaBamy OBE allCTPaKTHE OTeparlyje.
Urpuue cy nacrane Tokom mkoincke 2023/24. ronune, a 2025. ronuHe Harpale-
HE Cy Ka0 MHOBaTUBHO HACTAaBHO cpencTBo y LleHTpy 3a rpalaHcke MHUIMjaTHBE
»Step by Step” CapajeBo. L{ub uctpakuBama y OBOM pajy OHO je Jia ce yIo-
TpeOOM HaBEJACHUX WTPHIIA, KAO0 HACTABHOT CPEJCTBAa, YTBPIAH Op3MHA yCBajarba
Ta0JIHIe MHOXEha U 3HAIE YITOPEIN ca 3HAEeM yUeHHUKA KOjH CY TaOIuIly y4u-
JIM TPaZMLHOHAIHUM METOJaMa, U J1a Ce MCIIUTA 3a/I0BOJbCTBO YUCHHUKA Y yUCHY.
Uctpaxusame je cnposeneno y JY OLI , Jlocurej O6panosuh* y Cysom Ilosby,
HETOCPEAHNM NPUKYIJbakheM MoJaTaka Off YUeHHUKa, Kao U IMyTeM OHJIajH aHKeTe
kpeupane y Google Forms mnardopmu. Y3opax je unanino 109 yuenuka. 3a cra-
TUCTUYKY 00pajy TojiaTaka MpUMHjCHEHE Cy METOJIE JCCKPUTITUBHE CTaTHCTHKE,
t-TecT 3a ymapeHe y30pKe M t-TecT 3a He3aBUCHE y3opke. CtarucTuuka obpana u
aHayM3a nojaraka u3Bpiene cy y coprsepy IBM SPSS. IlocraBibena xumoTesa je
notepleHa, a macuia je: ,,llpumjena urpuua ka0 MHOBaTUBHUX HACTaBHUX CPEA-
CTaBa MO3UTUBHO YTHYE HA 33J0BOJHCTBO YUCHHKA YUCHEM U JONPHUHOCH e(H-
KacHHUjeM yCBajamy U TpajHUjeM namhemy HACTaBHUX cajapikaja’. Ha rakmuuemy
W3 MaTeMaTHuKe y4ecTBOBaIIM Cy yueHHIHU u3 bujesbune, Kojunnosna, [TatkoBaue
u Cysor [lospa. Pe3ynraru cy mokasanu na cy yaenunu u3 Cysor [lossa, Koju cy
Ta0IMIly MHOXEHA yBjex0aBasld Kpo3 UTPY, IOCTUIIM 00Jbe pe3yaTare y OqHOCY
Ha OCTajle yYECHHUKE. YUCHHUIN Cy MCKa3aJld BEIMKO 33J0BOJECTBO YUCHEM KPO3
UTPY M BUCOK HUBO MOTHBAIH]j€, a FIbUXOBA YCIjeIIHOCT HAa TAKMUYEHbY JIOAATHO je
yKa3alla Ha 3Hauaj IPUMjEHE UTPE y yCBajarby U yBjexkOaBamy TaOnnIe MHOXKEHbA.

Kwyune pujeuu: yueme, TabIIIa MHOKEHA, UTPUTIA.
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THE MATH GAME “MULTIPLYING KNOWLEDGE WITH
LUCK?” - AN INNOVATIVE TEACHING TOOL FOR LEARNING
AND PRACTICING THE MULTIPLICATION TABLE

To facilitate easier and more efficient learning of the multiplication table, ed-
ucational math games titled “Knowledge Times Happiness” (multiplying knowl-
edge with happiness) were created, for practicing this abstract operation. Devel-
oped during the 2023/24 school year, these games were recognized in 2025 as
an innovative teaching tool by the “Step by Step” Center for Civic Initiatives in
Sarajevo. The study aimed to determine the speed of multiplication table acquisi-
tion when using these games as a teaching tool, compare the resulting knowledge
with that of students taught via traditional methods, and assess student satisfaction
with the learning process. The research was conducted at the “Dositej Obradovi¢”
Public Elementary School in Suvo Polje and an online survey created using the
Google Forms platform. The sample consisted of 109 students. Statistical data pro-
cessing involved descriptive statistics, a paired-samples t-test, and an independ-
ent-samples t-test. Data processing and analysis were performed using IBM SPSS
software. The study confirmed the hypothesis: “The use of games as innovative
teaching tools positively influences student satisfaction with learning and contrib-
utes to more efficient acquisition and better retention of the curriculum content.”
Students from Bijeljina, Kojc¢inovac, Patkovaca, and Suvo Polje participated in the
mathematics competition. The results showed that the students from Suvo Polje,
who had practiced the multiplication table through games, achieved better results
than the other participants. The students expressed great satisfaction with learning
through play and a high level of motivation, and big success in the competition.

Keywords: learning, multiplication table, game.
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KOMUNIKACIJA KOJA RAZUMIJE - KAKO
RAZGOVARATI S UCENIKOM S ADHD-OM

Ucenici s ADHD-om u $kolskom okruzenju ¢esto se susre¢u s nerazumijeva-
njem vlastitog ponasanja. PoteSkoce s odrzavanjem paznje, impulzivnoséu, orga-
nizacijom, izvrS§avanjem zadataka i regulacijom emocija mogu se pogresno protu-
maciti kao lijenost, nezainteresiranost, neodgovornost ili namjerno neprihvatljivo
ponasanje. Takva tumacenja mogu dodatno narusiti odnos ucenika i nastavnika.

Cilj ovog izlaganja jest pokazati kako komunikacija nastavnika moze postati
vazan alat podrske uceniku s ADHD-om. Naglasak je na jasnim i kratkim uputa-
ma, pozitivnoj povratnoj informaciji, privatnom ispravljanju ponasanja, struktu-
riranju zadataka, provjeri razumijevanja te komunikaciji koja istodobno zadrzava
jasne granice 1 pokazuje razumijevanje.

Posebna se pozornost posvecuje razlikovanju ponaSanja ucenika od namjere
koja mu se pripisuje. Umjesto pitanja ,,Zasto to opet radi$?* potrebno je otvoriti
prostor za pitanje ,,Sto ti sada oteZava da ovo napravis?“. Takav pristup ne znadi
snizavanje ocekivanja, nego uklanjanje nepotrebnih komunikacijskih prepreka.

Kljucne rijeci: ADHD, komunikacija nastavnika, inkluzivno obrazovanje,
ponasajne teskoce, individualizirani pristup.
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COMMUNICATION THAT UNDERSTANDS - HOW TO
COMMUNICATE WITH STUDENTS WITH ADHD

Students with ADHD in the school environment often experience a lack of un-
derstanding of their behaviour. Difficulties with maintaining attention, impulsivity,
organization, task completion, and emotional regulation may be misinterpreted as
laziness, lack of interest, irresponsibility, or deliberately inappropriate behaviour.
Such interpretations can further strain the relationship between students and teach-
ers.

The aim of this presentation is to demonstrate how teacher communication can
become an important tool for supporting students with ADHD. The focus is on
clear and concise instructions, positive feedback, private correction of behaviour,
task structuring, checking for understanding, and communication that maintains
clear boundaries while also demonstrating understanding and empathy.

Particular attention is given to distinguishing students’ behaviour from the in-
tentions attributed to them. Instead of asking, “Why are you doing that again?”, it
is important to create space for questions such as, “What is making it difficult for
you to do this right now?”” Such an approach does not mean lowering expectations;
rather, it means removing unnecessary communication barriers and creating con-
ditions in which students can participate more successfully in the learning process.

Keywords: ADHD, teacher communication, inclusive education, behavioural
difficulties, individualized approach.
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SOKRATOVSKI DIJALOG U UCIONICI - OD DAVANJA
ODGOVORA DO RAZVIJANJA MISLJENJA

Sokratovski dijalog, utemeljen na postavljanju pitanja, preispitivanju pretpo-
stavki i zajedniCkom traganju za razumijevanjem, predstavlja vrijedan pristup ra-
zvoju aktivnog i kriticCkog misljenja ucenika. U suvremenom obrazovanju, u kojem
su informacije lako dostupne, sve je vaznije ucenike osposobiti ne samo za prona-
laZenje odgovora, nego i za njihovo propitivanje, argumentiranje i vrednovanje.

Cilj ovog izlaganja jest prikazati moguénosti primjene Sokratovskog dijaloga
u suvremenoj ucionici te istaknuti njegovu ulogu u razvoju kritickog misljenja,
argumentacije, aktivnog slusanja, samostalnog zakljuc¢ivanja i metakognicije. Po-
sebna se pozornost posvecuje ulozi nastavnika koji ne djeluje samo kao prenositelj
znanja, ve¢ kao moderator dijaloga i poticatelj ucenikova misljenja.

Kroz konkretne primjere iz razli¢itih nastavnih podrucja pokazuje se kako pita-
nja poput ,,Kako to znas?*, ,,Na ¢emu temelji$ svoj zakljucak?*, ,,Postoji li druga-
&ija perspektiva?“ i ,,Sto bi promijenilo tvoje misljenje?* mogu uéenika potaknuti
na dublje promisljanje i argumentirano izrazavanje vlastitih stavova.

U radu se takoder razmatra primjena Sokratovskog dijaloga u kontekstu umjet-
ne inteligencije, gdje sposobnost kritickog procjenjivanja informacija postaje po-
sebno vazna. Sokratovski dijalog tako se promatra kao komunikacijski i pedagoski
alat koji uCenika od pasivnog primatelja odgovora usmjerava prema aktivnom su-
dioniku procesa misljenja.

Kljucne rijeci: Sokratovski dijalog, kriticko misljenje, komunikacija u nastavi,
argumentacija, aktivno ucenje

* rosandalovric@gmail.com

304



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Rosanda Lovri¢*
Metkovi¢ Secondary School, Metkovié, Croatia

SOCRATIC DIALOGUE IN THE CLASSROOM - FROM
GIVING ANSWERS TO DEVELOPING THINKING

Socratic dialogue, based on questioning, examining assumptions, and jointly
seeking understanding, represents a valuable approach to developing students’ ac-
tive and critical thinking. In contemporary education, where information is readily
available, it is increasingly important to equip students not only with the ability to
find answers, but also with the ability to question, justify, and evaluate them.

The aim of this presentation is to explore the possibilities of applying Socrat-
ic dialogue in the contemporary classroom and to highlight its role in develop-
ing critical thinking, argumentation, active listening, independent reasoning, and
metacognition. Particular attention is given to the role of the teacher, who is not
merely a transmitter of knowledge, but also a facilitator of dialogue and a promoter
of students’ thinking.

Through practical examples from different subject areas, the presentation
demonstrates how questions such as “How do you know?”, “What is your con-
clusion based on?”, “Is there another perspective?”, and “What could change your
mind?” can encourage students to think more deeply and express their views in an
informed and reasoned manner.

The presentation also considers the application of Socratic dialogue in the con-
text of artificial intelligence, where the ability to critically evaluate information
is becoming increasingly important. Socratic dialogue is therefore presented as
both a communicative and pedagogical tool that moves students from being pas-
sive recipients of answers towards becoming active participants in the process of
thinking.

Keywords: Socratic dialogue, critical thinking, classroom communication,
argumentation,active learning.
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UPOTREBA VJESTACKE INTELIGENCIJE U RAZVOJU
DVOJEZICNIH MUZICKO-JEZICKIH AKTIVNOSTI U
RAZREDNOJ NASTAVI: PRIMJER DOBRE PRAKSE

Savremeni obrazovni kontekst zahtijeva nastavne pristupe koji integrisu digi-
talne tehnologije i podsti¢u aktivno ucenje. Vjestacka inteligencija (VI) se u sa-
vremenoj didaktici posmatra kao podrska nastavniku u planiranju i realizaciji na-
stavnih aktivnosti, uz ocuvanje njegove kljucne pedagoske uloge i odgovornosti.

Cilj rada je prikaz i analiza nastavne aktivnosti zasnovane na upotrebi vjestacke
inteligencije u kreiranju dvojezi¢ne edukativne pjesme u razrednoj nastavi.

Metodoloski pristup zasniva se na deskriptivnoj analizi i refleksiji primjera do-
bre prakse realizovanog sa u¢enicima mladeg Skolskog uzrasta. U radu su korisce-
ni alati Magic School za generisanje teksta pjesme i Suno Al za kreiranje muzicke
kompozicije i vokalne interpretacije.

Rezultati ukazuju na pove¢anu motivaciju ucenika, aktivno uc¢esée u nastavnom
procesu, kao i razvoj jezickih i kreativnih kompetencija. Ucenici pokazuju veci
nivo angazovanosti i pozitivne emocionalne povezanosti sa nastavnim sadrzajem.

Zakljucuje se da vjeStacka inteligencija, uz adekvatno didakticko vodenje,
moze znacajno doprinijeti kvalitetu savremene nastave i predstavljati efikasan mo-
del za realizaciju interdisciplinarnih aktivnosti u razrednoj nastavi.

Kljucne rijeci: vijestacka inteligencija, razredna nastava, interdisciplinarno uce-
nje, dvojezi¢nost, muzicko-jezicke aktivnosti.
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THE USE OF ARTIFICIAL INTELLIGENCE IN DEVELOPING
BILINGUAL MUSIC-LANGUAGE ACTIVITIES IN PRIMARY
EDUCATION: AN EXAMPLE OF GOOD PRACTICE

Modern educational practices require the integration of digital technologies that
support active and meaningful learning. Artificial intelligence (Al) is increasingly
recognized as a tool that assists teachers in planning and implementing teaching
activities, while preserving their central pedagogical role and responsibility.

The aim of this paper is to present and analyse a teaching activity based on the
use of Al in creating a bilingual educational song in primary education.

The methodology is based on descriptive analysis and reflection on a practical
classroom example conducted with primary school pupils. The tools Magic School
and Suno Al were used to generate song lyrics, music, and vocal interpretation.

The results indicate increased student motivation, active participation, and the
development of language and creative skills. Students show a higher level of en-
gagement and positive emotional involvement in the learning process.

It is concluded that Al, when used with appropriate didactic guidance, can sig-
nificantly improve teaching quality and serve as an effective model for interdisci-
plinary activities in primary education.

Keyword: artificial intelligence, primary education, interdisciplinary learning,
bilingual learning, music-language activities.
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ANALIZA GOJAZNOSTI U PREDSKOLSKOM UZRASTU

Cilj istrazivanja bio je utvrditi antropometrijske karakteristike i razlike u statusu
uhranjenosti izmedu djecaka i djevojcCica uzrasta pet godina. Uzorak je obuhvatio
70 djece iz Predskolske ustanove ,,Kolibri“ u Bijeljini, odnosno 35 djecaka i 35
djevojcica. Mjerene su tjelesna visina i tjelesna masa, dok su indeks tjelesne mase
i percentilne vrijednosti odredeni prema CDC kriterijumima. Za obradu podataka
primijenjeni su deskriptivni statisticki pokazatelji, Kolmogorov—Smirnovljev test,
multivarijantna analiza varijanse i pojedina¢ne analize varijanse. Rezultati nisu
pokazali statisticki znacajne razlike izmedu polova u tjelesnoj visini, tjelesnoj masi,
BMI-ju i CDC percentilima. Ipak, izrazena varijabilnost tjelesne mase, BMI-ja i
percentilnih vrijednosti ukazuje na postojanje individualnih odstupanja u statusu
uhranjenosti. Dobijeni rezultati potvrduju znacaj redovnog antropometrijskog
pracenja i rane prevencije prekomjerne tjelesne mase u predskolskom uzrastu.

Kljucne rijeci: predskolska djeca, indeks tjelesne mase, gojaznost.
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ANALYSIS OF OBESITY IN PRESCHOOL CHILDREN

The aim of this study was to determine the anthropometric characteristics and
differences in nutritional status between five-year-old boys and girls. The sample
consisted of 70 children from the “Kolibri” Preschool Institution in Bijeljina,
including 35 boys and 35 girls. Body height and body mass were measured,
while body mass index (BMI) and percentile values were determined according
to CDC criteria. Descriptive statistical indicators, the Kolmogorov—Smirnov test,
multivariate analysis of variance, and individual analyses of variance were used for
data processing. The results showed no statistically significant differences between
the sexes in body height, body mass, BMI, or CDC percentiles. Nevertheless, the
pronounced variability in body mass, BMI, and percentile values indicates the
presence of individual differences in nutritional status. The results confirm the
importance of regular anthropometric monitoring and early prevention of excessive
body mass in preschool children.

Keywords: preschool children, body mass index, obesity.
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NIVO MOTORICKIH SPOSOBNOSTI DJECE MLADEG
SKOLSKOG UZRASTA

Motoricke sposobnosti predstavljaju znacajan segment cjelokupnog razvoja
djece mladeg Skolskog uzrasta i vazan su pokazatelj njihovog fizickog i funkcio-
nalnog razvoja. Cilj ovog istrazivanja bio je procijeniti nivo motorickih sposobno-
sti uCenika Cetvrtog razreda osnovnih skola na podru¢ju Doboja i Stanara. Istrazi-
vanjem je obuhvacéeno ukupno 100 uéenika mladeg Skolskog uzrasta. Za procjenu
motoric¢kih sposobnosti primijenjena je standardizovana baterija motorickih testo-
va prema Bali, Stojanovicu i Stojanovi¢u (2007), kojom su obuhvacene razliite
dimenzije motorickog prostora djece. Testiranje je sprovedeno u standardizovanim
uslovima, uz jedinstven nacin izvodenja i evidentiranja rezultata za sve ispitanike.
Analizom dobijenih rezultata izvrSena je procjena nivoa razvijenosti motorickih
sposobnosti ispitivane populacije, kao i sagledavanje individualnih razlika medu
ucenicima. Istrazivanje pruza uvid u motori¢ki status djece ¢etvrtog razreda osnov-
ne Skole na podru¢ju Doboja i Stanara i ukazuje na znacaj sistematskog pracenja
motori¢kog razvoja u ovom uzrastu. Dobijeni rezultati mogu predstavljati osnovu
za kvalitetnije planiranje nastave fizickog vaspitanja i dodatnih fizickih aktivnosti
usmjerenih ka unapredenju motorickih sposobnosti djece.

Kljucne rijeci: motoricke sposobnosti, mladi skolski uzrast, BALA baterija.
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LEVEL OF MOTOR ABILITIES IN YOUNGER SCHOOL-
AGE CHILDREN

Motor abilities represent an important component of the overall development
of younger school-age children and are closely related to their physical and func-
tional development. The aim of this study was to assess the level of motor abilities
of fourth-grade primary school students from Doboj and Stanari. A total of 100
younger school-age children participated in the study. Motor abilities were as-
sessed using the standardized motor test battery proposed by Bala, Stojanovi¢, and
Stojanovi¢ (2007), covering different dimensions of children’s motor performance.
Testing was conducted under standardized conditions, with the same procedures
for test administration and recording of results for all participants. The obtained
results were analyzed to assess the level of development of motor abilities within
the examined population and to identify individual differences among students.
The study provides an insight into the motor status of fourth-grade primary school
children from Doboj and Stanari and emphasizes the importance of systematic
monitoring of motor development at this age. The findings may provide a useful
basis for improving physical education classes and planning additional physical
activities aimed at enhancing children’s motor abilities.

Keywords: motor abilities, younger school age, BALA test battery.
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INOVATIVAN PRISTUP U NASTAVI STRANOG JEZIKA

U prezentaciji ¢e biti prikazano kako integrirati Al alate u nastavu njemackog
1 hrvatskog jezika za bolji angazman ucenika i postizanje boljih ishoda ucenja.
Al alati prilagodavaju sadrzaj svakom uceniku prema njegovoj razini znanja,
tempu ucenja 1 ciljevima. Al chatbotovi omogucuju ucenicima da prakticiraju
komunikaciju u realnim situacijama. U radu ¢e biti prikazani digitalni alati koji
koriste umjetnu inteligenciju: Magicschool, Canva, Quick, Draw!, NotebokLm,
To-teach, Suno Al. Prikazat ¢e se razni tipovi zadataka, vjezbi i igara koji se mogu
koristiti u nastavi materinskog i stranog jezika. Al generira kvizove, interaktivne
price i vjezbe prilagodene ucenikovim potrebama. To povecava angaziranost i €ini
ucenje zabavnijim. Platforme koje koriste AI mogu detaljno analizirati u¢enikov
napredak i identificirati podrucja koja zahtijevaju dodatnu paznju, omogucujuci
uciteljima da se usmjere na specifi¢ne potrebe svakog ucenika. Al alati su dostupni
bilo kada 1 bilo gdje, omoguéujuéi ucenicima da uce u svoje slobodno vrijeme i
po svom rasporedu. Kombinacija tehnologije i tradicionalne nastave nudi moc¢an
alat za poboljSanje jezi¢nih vjesStina, a Al Cini proces ucenja ucinkovitijim,
interaktivnijim i pristupacnijim za sve.

Kljucne rijeci: Al alati, Magicschool, Canva, Quick, Draw!, NotebokLLm, To-
teach, Suno Al.
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INNOVATIVE APPROACH TO FOREIGN LANGUAGE
TEACHING

The presentation will show how to integrate Al tools into German and
Croatian language teaching for better student engagement and better learning
outcomes. Al tools adapt content to each student according to their level of
knowledge, learning pace and goals. Al chatbots allow students to practice
communication in real-life situations. The paper will present digital tools that use
artificial intelligence: Magicschool, Canva, Quick, Draw!, NotebokLm, To-teach,
Suno Al. Various types of tasks, exercises and games that can be used in native
and foreign language teaching will be presented. Al generates quizzes, interactive
stories and exercises tailored to the needs of the student. This increases engagement
and makes learning more fun. Platforms that use Al can analyze student progress
in detail and identify areas that require additional attention, allowing teachers to
focus on the specific needs of each student. Al tools are available anytime and
anywhere, allowing students to learn in their own time and on their own schedule.
The combination of technology and traditional teaching offers a powerful tool
for improving language skills, and Al makes the learning process more efficient,
interactive, and accessible for everyone.

Keywords: Al tools, Magicschool, Canva, Quick, Draw!, NotebokLm, To-
teach, Suno Al
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IITA HACTABHUK MOXE JIA 3HA ITPE HET'O LITO
HNPEIAMET 3AKUBU Y ITPAKCHU? KYPUKYJIAPHU
PA3BOJ CPIICKOTI JE3UKA KAO OBABE3HOI' U3BOPHOT
HNPEAMETA Y CJIOBEHUIHN

VY okBupy pedopme HacTaBHUX M1aHOBa y PenyOnuiu CioBeHH]H ayTOpKa je,
Kao0 HACTaBHUIIA 3AIIOCIICHA Y CIIOBEHAYKOM 00Pa30BHOM CHCTEMY, yUECTBOBaIA y
paxy mpeIMeTHO-KypHKyJIapHe Komucuje npu 3aBoxy PemyOmuke Crnosenuje 3a
LIKOJICTBO, 3a/ly’KCHE 3a U3pay MporpaMa CpIICKOT je3uKa Kao 00aBe3HOr n300p-
HOT MpeaMeTa.

Pan monasu o cnieruduyuHOT MOJI0XkKaja CPIICKOT je3UKa y CIOBEHAYKOM 00pa-
30BHOM CHCTEMY: HakKo je (hopMmayiHo npeaul)eH kao 00aBe3HH U300PHU IPEAMET
Y OCHOBHO] IITKOJIH, FhETOBA CTBapHA peaim3aliija ocraje orpanndeHa. L{nb pama
je ucrmraT MOryhHOCTH M OrpaHHYea pa3Boja KypHKyITyMa 3a HaCJIEIHH je3UK Y
CUTYallUjH Y KOjOj HE ITIOCTOjH I0BOJFHO Pa3BHjeHA HACTABHA IIpaKca Koja Ou mpea-
CTaBJbajia CTAOMIIHY EMIIMPHjCKY OCHOBY 3a KYPUKYJIApPHO OJTy4HBambE.

HctpaxuBame ce 3acHHBA Ha KBAIMTATUBHOj aHAM3U jaBHO JIOCTYITHUX KY-
PUKYJIQPHUX, HOPMaTHBHUX M MHCTHTYIIMOHAIHUX JIOKYMEHATa, y3 peQIeKCUBHY
aHaJIN3y UCKYCTBA ayTOPKE Ka0 WIAHUIIE PEIMETHO-KypHKyIapHe komucHje. [1o-
ceOHa naxkma nocsehena je omHOCy M3Mel)y KypukynapHO fe(hHHUCAHUX IHJHEBA,
MOJIOXKaja CPIICKOT Kao HACJEIHOT je3MKa, MCKa3aHOT MHTEPECOBaba YUYCHHKA H
MOTYNHOCTH CTBapHE OpraHu3alyje HacTaBe.

AHanuza yka3syje Ha ja3 usmely dopmaiiHe KypuKyJIapHE JOCTYITHOCTH TPE/-
MeTa M HBEeroBe MpakTUuHe peanusanyje. Pax ykasyje Ha morpely 3a CHCTEMCKHM
ITOBE3UBAHEM jE€3MUKE TTOJUTHKE, KyPUKYIIApHOT Pa3Boja M CTBAPHUX 00Pa30BHUX
nmoTpeda yueHuKa Kako OW je3WK TIOpeKIIa U HACIle/IHN je3WK 3Ha4ajHoOT Opoja yue-
Huka y CioBenuju Ono npaheH u \BeroBoM CTBAPHOM AOCTYHHOIINY Y 00pa30BHO)]
MIPAKCH.

Kwyune peuu: cprnckd je3uk; je3WK MOPEKIa; KYPHKYIyM; je3HdKa MOJIUTHKA,
obpazoBame y Cl1oBeHHjH
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WHAT CAN A TEACHER KNOW BEFORE A SUBJECT
TAKES ROOT IN PRACTICE? THE CURRICULUM
DEVELOPMENT OF SERBIAN AS AN ELECTIVE SUBJECT
IN SLOVENIA

As part of the reform of curricular documents in the Republic of Slovenia, the
author, a teacher employed in the Slovenian education system, participated in the
work of a subject-specific curricular committee at the National Education Institute
of the Republic of Slovenia, responsible for developing the curriculum for Serbian
as a compulsory elective subject.

The paper examines the specific position of Serbian within the Slovenian
education system. Although Serbian is formally offered as a compulsory elective
subject in primary education, its actual implementation remains limited. The
aim of the paper is to examine the possibilities and constraints of curriculum
development for a heritage language in a context where established teaching
practice is insufficient to provide a stable empirical basis for curricular decision-
making.

The study is based on a qualitative analysis of publicly available curricular,
normative, and institutional documents, complemented by a reflexive analysis of
the author’s experience as a member of the subject-specific curricular committee.
Particular attention is paid to the relationship between curriculum-defined
objectives, the position of Serbian as a heritage language, students’ expressed
interest, and the institutional possibilities for organizing instruction.

The analysis points to a gap between the formal curricular availability of the
subject and its practical implementation. The paper highlights the need for a more
systematic integration of language policy, curriculum development, and students’
actual educational needs so that the formal recognition of a language of origin and
heritage language spoken by a significant part of the student population in Slovenia
is accompanied by genuine opportunities for its learning within the education
system.

Keywords: Serbian language; heritage language; language of origin; curriculum
development; Slovenia
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RAZLIKE IZMEDU TRADICIONALNOG I
ONLINE UCENJA

U radu se analiziraju razlike izmedu tradicionalnog i online ucenja, sa posebnim
osvrtom na stavove ucenika o prednostima i ograni¢enjima oba oblika nastave.
Istrazivanje je sprovedeno na uzorku od 98 ispitanika, od ¢ega je bilo 49 djecaka
1 49 djevojcica. Za prikupljanje podataka koris¢en je anketni upitnik zatvorenog
tipa, a dobijeni rezultati obradeni su primjenom deskriptivne statistike, hi-kvadrat
testa 1 koeficijenta kontingencije. Rezultati pokazuju da ispitanici tradicionalnu
nastavu Ce$c¢e procjenjuju kao pogodniju za razumijevanje nastavnih sadrzaja,
komunikaciju sa nastavnikom, koncentraciju i provjeru znanja. Online nastava je
pozitivnije ocijenjenaupogledu dostupnostinastavnih materijalaibolje organizacije
vremena. Statisticki znacajne razlike prema polu utvrdene su samo kod pojedinih
stavova, dok se kod ve¢ine varijabli djecaci i djevoj¢ice nisu znacajno razlikovali.
Zakljucuje se da online nastava ne moze u potpunosti zamijeniti tradicionalnu, ali
moze predstavljati vazan dopunski oblik u savremenom obrazovanju.

Kljucne rijeci: tradicionalno uc¢enje; online u¢enje; nastava; ucenici; stavovi.
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DIFFERENCES BETWEEN TRADITIONAL AND
ONLINE LEARNING

This paper analyzes the differences between traditional and online learning,
with particular emphasis on students’ attitudes toward the advantages and
limitations of both forms of instruction. The research was conducted on a sample
of 98 respondents, including 49 boys and 49 girls. Data were collected using a
closed-ended questionnaire, while the obtained results were analyzed by means
of descriptive statistics, the chi-square test, and the contingency coefficient. The
results indicate that students more often perceive traditional teaching as more
suitable for understanding learning content, communication with the teacher,
concentration, and knowledge assessment. On the other hand, online learning was
evaluated more positively in terms of the availability of teaching materials and
better time organization. Statistically significant gender differences were found
only in certain attitudes, whereas no significant differences between boys and girls
were identified for most of the analyzed variables. It can be concluded that online
learning cannot fully replace traditional teaching, but it may represent an important
supplementary form in contemporary education.

Keywords: traditional learning; online learning; teaching; students; attitudes.
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IDENTIFIKACIJA RANO-SEKVENCIJALNIH PREDIKTORA
AKADEMSKE RETENCIJE I KRITICNIH USKIH GRLA U
VISOKOM OBRAZOVANJU: ANALITIKA UCENJA NA BAZI
SAVREMENIH ALATA MASINSKOG UCENJA

Osipanje studenata i produzeno trajanje studija predstavljaju znacajne izazove
za savremene visokoskolske ustanove, posebno u pogledu efikasnosti koris¢enja
institucionalnih resursa, akademskog napredovanja i uspje$nog zavrsetka studi-
ja. Cilj ovog istrazivanja je razvoj i empirijska evaluacija interpretabilnog pre-
diktivnog okvira koji kombinuje predupisne karakteristike studenata sa rano-se-
kvencijalnim pokazateljima njihovog napredovanja kroz kurikulum, sa posebnim
fokusom na identifikaciju kriti¢nih kurikularnih uskih grla (course bottlenecks).
Istrazivanje je sprovedeno na longitudinalnom skupu podataka koji obuhvata 217
studenata upisanih u periodu od 2016. do 2020. godine i vise od 2.300 pojedi-
nacnih ispitnih zapisa. Analizirani su predupisni pokazatelji, ukljuujuéi sred-
njoskolski prosjek i rezultat na prijemnom ispitu, kao i procesne varijable koje
opisuju akademsko napredovanje, ostvarene ECTS bodove, kumulativni prosjek
i uspjeh na pojedinacnim predmetima. Primijenjeni su logisticka regresija, Gra-
dient Boosting, XGBoost i CatBoost, uz optimizaciju hiperparametara i metode
obJaan ivog vjestackog ucenja (XAl), prvenstveno SHAP analizu. Dodatno je pri-
mijenjena analiza koeficijenata Sanse (Odds Ratio) radi 1dent1ﬁka01je predmeta sa
izrazito diskriminativnim statusom prolaznosti. LogistiCka regresija ostvarila je
ROC-AUC od 0.900, dok je Gradient Boosting ostvario ta¢nost od 75.0% 1 AUC
od 0.768. Analiza kurikularnih uskih grla pokazala je da status predmeta Matema-
tika 1 predstavlja najizrazeniji diskriminativni indikator: jaz u prolaznosti izmedu
diplomiranih i rizi¢nih studenata iznosio je 87.5 procentnih poena, uz procijenjeni
OR od 14.06. Kontinuirani pokazatelj akademskog postignuca iz Matematike 1
takode je imao visok relativni doprinos u SHAP analizi. Rezultati ukazuju da rano
nastali procesni pokazatelji toka studija mogu pruziti znatno informativnije signale
o0 kona¢nom akademskom ishodu od samih predupisnih karakteristika. Nalazi pru-
Zaju osnovu za razvoj interpretabilnih Sistema ranog upozoravanja (Early Warning
Systems — EWS), usmjerenih ne samo na identifikaciju studenata u riziku ve¢ i
na lociranje konkretnih kurikularnih tac¢aka na kojima je moguce pravovremeno
intervenisati.

Kljucnerijeci: akademskaretencija; osipanje studenata; analitika ucenja; rudarenje
obrazovnih podataka; masinsko ucenje; rano-sekvencijalni prediktori; kurikularna
uska grla; SHAP; objasnjivo vjestacko ucenje; Sistem ranog upozoravanja.
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IDENTIFICATION OF EARLY-SEQUENTIAL PREDICTORS OF
ACADEMIC RETENTION AND CRITICAL BOTHROOKLINES
IN HIGHER EDUCATION: LEARNING ANALYTICS BASED ON
MODERN MACHINE LEARNING TOOLS

Student dropout and the extended duration of studies represent significant
challenges for modern higher education institutions, especially in terms of the
efficiency of using institutional resources, academic progress and successful
completion of studies. The goal of this research is the development and empirical
evaluation of an interpretable predictive framework that combines pre-enrollment
characteristics of students with early-sequential indicators of their progress
through the curriculum, with a special focus on identifying critical curricular
bottlenecks. The research was conducted on a longitudinal data set that includes
217 students enrolled in the period from 2016 to 2020 and more than 2,300
individual exam records. Pre-enrollment indicators were analyzed, including
the high school average and the result on the entrance exam, as well as process
variables that describe academic progress, achieved ECTS points, cumulative
average and success in individual subjects. Logistic regression, Gradient Boosting,
XGBoost and CatBoost were applied, along with hyperparameter optimization
and explanatory artificial learning (XAI) methods, primarily SHAP analysis. In
addition, an analysis of odds ratios (Odds Ratio) was applied in order to identify
subjects with a highly discriminatory passing status. Logistic regression achieved
a ROC-AUC of 0.900, while Gradient Boosting achieved an accuracy of 75.0%
and an AUC of 0.768. The analysis of curricular bottlenecks showed that the status
of the subject Mathematics 1 is the most pronounced discriminatory indicator: the
pass gap between graduates and at-risk students was 87.5 percentage points, with
an estimated OR of 14.06. The continuous indicator of academic achievement in
Mathematics 1 also had a high relative contribution in the SHAP analysis. The
results indicate that the early process indicators of the course of study can provide
significantly more informative signals about the final academic outcome than the
pre-enrollment characteristics themselves. The findings provide the basis for the
development of interpretable Early Warning Systems (EWS), aimed not only at
identifying students at risk but also at locating specific curricular points where
timely intervention is possible.

Keywords: academic retention; student dropout; learning analytics; educational
data mining; machine learning; early-sequential predictors; curricular bottlenecks;
SHAP; explainable artificial learning; Early warning system.
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KOMPETENCIJE UCITELJA RAZREDNE NASTAVE ZA
PREPOZNAVANJE I POTICANJE DAROVITIH UCENIKA

Prepoznavanje i primjereno poticanje darovitih uéenika jedan je od vaznih iza-
zova suvremene razredne nastave, pri cemu ucitelji imaju klju¢nu ulogu u ranom
uocavanju potencijala te stvaranju poticajnog odgojno-obrazovnog okruzenja. Cilj
istrazivanja je ispitati samoprocijenjene kompetencije ucitelja razredne nastave
za prepoznavanje i poticanje darovitih ucenika, procijeniti razinu institucionalne
podrske te utvrditi potrebe ucitelja za dodatnim struénim usavrSavanjem. Istrazi-
vanje se provodi anonimnim online upitnikom medu uciteljima razredne nastave.
Instrument obuhvaca Cetiri podrucja: prepoznavanje darovitosti, poticanje darovi-
tosti i diferencijaciju nastave, profesionalnu i institucionalnu podrsku te potrebe za
stru¢nim usavrSavanjem. Prikupljanje podataka je u tijeku. Preliminarna analiza
dosad prikupljenih odgovora (N = 21) pokazuje relativno visoku samoprocjenu
kompetencija za prepoznavanje darovitosti (M = 3,58) te poticanje darovitosti i
diferencijaciju nastave (M = 3,73). Istodobno je procjena profesionalne i institu-
cionalne podrske niza (M = 2,63), dok je izrazena potreba za dodatnim stru¢nim
usavrSavanjem (M = 3,75). Preliminarni rezultati upucuju na nesrazmjer izmedu
procijenjenih kompetencija ucitelja i podrske koju dobivaju za sustavan rad s da-
rovitim uc¢enicima. Konacna analiza bit ¢e provedena nakon zavrSetka prikupljanja
podataka na cjelovitom uzorku, a rezultati mogu posluziti kao polaziste za unapre-
divanje stru¢nog usavrSavanja ucitelja 1 sustavnije podrske darovitim u¢enicima u
razrednoj nastavi.

daroviti ucenici, kompetencije ucitelja, razredna nastava, prepoznavanje
darovitosti, poticanje darovitosti
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PRIMARY SCHOOL TEACHERS’ COMPETENCIES FOR
IDENTIFYING AND SUPPORTING GIFTED STUDENTS

Identifying and appropriately supporting gifted students represents an impor-
tant challenge in contemporary primary education, with teachers playing a key role
in the early recognition of students’ potential and the creation of a stimulating edu-
cational environment. The aim of this study is to examine primary school teachers’
self-assessed competencies for identifying and supporting gifted students, assess
the level of institutional support, and determine teachers’ needs for additional pro-
fessional development. The study is being conducted using an anonymous online
questionnaire among primary school teachers. The instrument covers four areas:
identification of giftedness, support of giftedness and differentiation of instruction,
professional and institutional support, and professional development needs. Data
collection is currently ongoing. A preliminary analysis of the responses collected to
date (N = 21) indicates relatively high self-assessed competencies for identifying
giftedness (M = 3.58) and supporting gifted students and differentiating instruc-
tion (M = 3.73). At the same time, professional and institutional support was rated
considerably lower (M = 2.63), while teachers expressed a substantial need for
additional professional development (M = 3.75). The preliminary findings indicate
a discrepancy between teachers’ perceived competencies and the support available
for systematic work with gifted students. The final analysis will be conducted on
the complete sample following the completion of data collection. The findings may
provide a basis for improving teachers’ professional development and establishing
more systematic support for gifted students in primary education.

gifted students, teacher competencies, primary education, identification of gift-
edness, gifted education
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ZASTO DECA NE PRESTAJU DA SE IGRAJU I STA
OBRAZOVANJE MOZE DA NAUCI OD IGARA

Digitalne igre zaokupljaju paznju djece tokom dugog vremenskog perioda, bez
gubitka interesovanja, ¢ak i kada moraju iznova da savladavaju iste izazove. Po-
smatrajuci ovu pojavu, namece se vazno pitanje u obrazovanju: Koji principi ¢ine
igre toliko angazuju¢im i kako se ti principi mogu primijeniti u procesu ucenja?
U tom kontekstu, ludologija dobija sve ve¢u paznju u obrazovnim istrazivanjima
i praksi.

U radu se zastupa stav da se tradicionalni ¢as moze osmisliti kao obrazovna
igra koja pasivno usvajanje znanja pretvara u aktivan proces ucenja. Model koji
koristimo sastoji se od Cetiri faze: otkrivanje koncepta, vodena vjezba, samostalno
rjesavanje problema i refleksija. Kroz ove faze ucenici istrazuju obrazovnu pricu i
ostvaruju jasno definisane misije i izazove prilagodene njihovom uzrastu. Ovakav
pristup objedinjuje principe u¢enja zasnovanog na igrama, aktivnog ucenja i vjez-
banja prisjecanja.

Kada je ucenje ugradeno u smislenu pricu, ono se odvija kroz samu igru. Uce-
nici otkrivaju klju¢ne koncepte i primjenjuju ih na relevantne izazove, umjesto da
samo primaju informacije i slijede uputstva. Oni donose odluke, eksperimentisu
sa razli¢itim pristupima, posmatraju posljedice svojih postupaka i prilagodavaju
strategije sve dok ne rijeSe problem. Na taj nacin uce da neuspjesni pokusaji pred-
stavljaju konstruktivan dio procesa ucenja.

Rad pokazuje da dobro osmisljene obrazovne igre mogu doprinijeti povecanju
koncentracije, aktivnog ucesca, sposobnosti rjeSavanja problema, saradnje i komu-
nikacije. Medutim, elementi igre ne bi trebalo da postanu izvor ometanja, ve¢ mo-
raju ostati uskladeni sa obrazovnim ciljevima. Zbog toga efikasnost ovog pristupa
ne bi trebalo procjenjivati samo na osnovu zadovoljstva u¢enika, ve¢ i na osnovu
njihove sposobnosti da objasne i primijene, odnosno prenesu, ono $to su naucili.

Kljucne rijeci: uCenje zasnovano na igrama, obrazovne igre, aktivno ucenje,
rjeSavanje problema, motivacija za ucenje.
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WHY CHILDREN KEEP PLAYING AND WHAT EDUCATION
CAN LEARN FROM GAMES

Digital games keep children’s attention for long periods without losing inter-
est, even when they have to overcome the same challenges repeatedly. Observing
this, an important educational question is raised: Which principles make games so
engaging, and how can these principles be used in the learning process? Against
this background, ludology is receiving increasing attention in educational research
and practice.

This paper argues that a traditional lesson can be redesigned as an education-
al game that transforms passive knowledge into an active learning process. The
model that we use consists of four phases: discovery of the concept, guided prac-
tice, independent problem-solving, and reflection. Through these phases, learners
explore an educational narrative and complete clear missions and age-appropriate
challenges. This approach presents the principles of game-based learning, active
learning and retrieval practice.

When learning is embedded in a meaningful story, it takes place through the
game itself. Learners discover essential concepts and apply them to relevant chal-
lenges instead of purely receiving information and following instructions. They
make decisions, experiment with different approaches, observe the consequences
of their actions, and adjust their strategies until they solve the problem. In this way,
they learn that unsuccessful attempts become a constructive part of the learning
process.

The paper shows that well-designed educational games can increase focus, ac-
tive participation, problem-solving, collaboration, and communication. Howev-
er, game elements should not become distractions and must remain aligned with
learning objectives. The effectiveness of the approach should therefore be evalu-
ated not only through learners’ enjoyment but also through their ability to explain
and transfer what they have learned.

Keywords: game-based learning, educational games, active learning, problem-
solving, learning motivation

* natasa.mojic@mind-up.at

325



360pHHK pe3nmea ca 16. HaydHOT cKyna ca Mel)yHaponHum yuernthem
»Hayka 1 HacTaBa JaHac®

Bujespuna, 2-3. okrobpa 2026. ronune

Mitar Perusic¢’, Natasa Cvijanovié,
Srecko Stopi¢, Dusko Kosti¢
Univerzitet u Istocnom Sarajevu, Tehnoloski fakultet Zvornik
Katedra za procesnu metalurgiju i recikliranje metala, Fakultet za georesurse i Inzinjerst-
vo materijala, Tehnicki Univerzitet u Ahenu, Nemacka

OKVIRNI PREGLED STANJA I POTREBA
OBRAZOVANJA REPUBLIKE SRPSKE

Rad daje uvid u stanje i elementarne potrebe obrazovanja u Republici Srpskoj.
Temeljna analiza vrSena je na osnovu Situacione analize drustvenog razvoja iz
2024. godine i najnovijih publikovanih podataka Republickog zavoda za statisti-
ku Republike Srpske. Analiza obuhvata demografski okvir kao osnovu, predskol-
sko, osnovno i srednje vaspitanje i obrazovanje i visoko obrazovanje, obrazovanje
odraslih i finansiranje obrazovanja u Republici Srpskoj. Na osnovu podataka pro-
cijenjeni broj stanovnika smanjen je na 1 105 469 u 2025. godini, kada je zabilje-
zen negativni prirodni prirastaj, pri cemu je broj umrlih bio veéi od broja zivoro-
denih za 5 079. Istovremeno, broj djece u predskolskim ustanovama porastao je
na 19 370 u radnoj 2025/2026. godini, ali je 5 144 djece ostalo na listi ¢ekanja.
Osnovne skole pohadalo je 81 439, srednje Skole 35 217 ucenika. Na prvom ciklu-
su 1 integrisanim studijama bilo je 23 878 studenata. Nalazi ukazuju na potrebu da
se Sirenje dostupnosti predskolskog vaspitanja i obrazovanja poveze sa racionali-
zacijom mreze Skola, unapredenjem kvaliteta nastave, profesionalnim razvojem
nastavnika, jacanjem stru¢nog obrazovanja, povezivanjem visokog obrazovanja sa
razvojnim prioritetima Republike Srpske i stvaranjem uslova za razvoj kulture cje-
lozivotnog ucenja. Demografski s pad treba posmatrati kao razlog za teritorijalno
osjetljivo planiranje i kao priliku da se raspolozivi resursi usmjere prema kvalitetu
i jednakosti obrazovanja.

Kljucne rijeci: obrazovanje, Republika Srpska, demografija, obrazovna politika,
kvalitet, trziSte rada
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OVERVIEW OF THE CURRENT STATE AND NEEDS OF
EDUCATION IN THE REPUBLIC OF SRPSKA

This paper provides an overview of the current state and key needs of
education in the Republic of Srpska. The analysis is primarily based on the
2024 Situation Analysis of Social Development and the latest published data of
the Institute of Statistics of the Republic of Srpska. It covers the demographic
context as a fundamental framework, preschool, primary, secondary and higher
education, adult education, and education financing in the Republic of Srpska.
According to available data, the estimated population declined to 1,105,469
in 2025, while a negative natural increase of 5,079 persons was recorded in
the same year. At the same time, the number of children enrolled in preschool
institutions increased to 19,370 in the 2025/2026 school year, while 5,144
children remained on waiting lists. Primary schools were attended by 81,439
pupils and secondary schools by 35,217 students. A total of 23,878 students
were enrolled in first-cycle and integrated university study programmes.
The findings indicate the need to link the expansion of access to preschool
education with effective management of the school network, improvement of
teaching quality, continuous professional development of teachers, strengthening
of vocational education and training, closer alignment of higher education with
the development priorities of the Republic of Srpska, and the establishment of
a modern lifelong learning system. Demographic decline should be regarded as
a reason for territorially sensitive education planning and as an opportunity to
redirect available resources towards improving the quality and equity of education.

Keywords: education, Republic of Srpska, demography, education policy,
quality, labour market.
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OD PODRSKE KA SAMOSTALNOSTI: ZNACAJ
ASISTIVNE TEHNOLOGIJE U ZIVOTU OSOBA SA
INTELEKTUALNIM TESKOCAMA

Savremeni pristup podrSci osobama sa intelektualnim teSkocama sve se vise
pomijera s modela zavisnosti prema modelima koji podsti¢u autonomiju, inkluziju
i aktivno ucesée u zajednici. U ovom procesu transformacije, asistivna tehnologi-
ja (AT) prepoznata je kao kljucni katalizator promjena. Ovaj rad istrazuje ulogu,
domete i izazove primjene razlicitih tehnoloskih rjesenja — od niskotehnoloskih
pomagala do naprednih digitalnih aplikacija — u svakodnevnom Zivotu osoba sa
intelektualnim teSkocama.Cilj rada je analizirati na koji nacin ciljano odabrana
asistivna tehnologija moze premostiti kognitivne barijere, olakSati komunikaci-
ju, unaprijediti uenje te omoguciti uspjesnije obavljanje svakodnevnih zivotnih
i radnih aktivnosti. Kroz pregled primjera dobre prakse, rad ukazuje na to da AT
ne predstavlja samo tehnicku potporu, ve¢ temeljni alat za osnazivanje pojedinca
i prelazak sa oslanjanja na tudu pomo¢ ka vecem stepenu samostalnosti.Poseban
naglasak stavljen je na vaznost individualiziranog pristupa pri odabiru tehnologije,
kao i na nuznost kontinuirane edukacije stru¢njaka, porodice i samih korisnika.
Zakljucak: rad naglasava potrebu za sistemskim ulaganjem u pristupacnost i im-
plementaciju asistivne tehnologije kako bi se tranzicija prema samostalnosti u¢ini-
la odrzivom i Siroko dostupnom u drustvu.

Kljucne rijeci: asistivna tehnologija, intelektualne teskoce, samostalnost,
socijalna inkluzija, individualizirana podrska.
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FROM SUPPORT TO INDEPENDENCE: THE IMPORTANCE
OF ASSISTIVE TECHNOLOGY IN THE LIVES OF PEOPLE
WITH INTELLECTUAL DISABILITIES

The modern approach to support for people with intellectual disabilities is in-
creasingly moving away from the dependency model towards models that encour-
age autonomy, inclusion and active participation in the community. In this trans-
formation process, assistive technology (AT) is recognized as a key catalyst for
change. This paper investigates the role, scope and challenges of applying various
technological solutions - from low-tech aids to advanced digital applications - in
the daily life of people with intellectual disabilities. The aim of the paper is to
analyze how targeted assistive technology can bridge cognitive barriers, facilitate
communication, improve learning and enable more successful performance of dai-
ly life and work activities. Through an overview of examples of good practice, the
paper indicates that AT is not only technical support, but a fundamental tool for
empowering the individual and moving from reliance on others’ help to a greater
degree of independence. Special emphasis is placed on the importance of an indi-
vidualized approach when choosing technology, as well as the necessity of contin-
uous education of experts, families and users themselves. Conclusion: the paper
emphasizes the need for systemic investment in accessibility and the implementa-
tion of assistive technology in order to make the transition towards independence
sustainable and widely available in society.

Keywords: assistive technology, intellectual disabilities, independence, social
inclusion, individualized support.
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KOGNITIVNA DINAMIKA: FMRI ANALIZA - MISAONA
NASPRAM KONKRETNE KLASIFIKACIJE I SERIJACIJE

Savremeni obrazovni pristupi sve CeS¢e se oslanjaju na vizuelnu prezenta-
ciju sadrzaja i prepoznavanje informacija, dok se misaoni procesi, posebno oni
koji zahtevaju unutrasnju mentalnu aktivaciju, sistematski zanemaruju. Cilj ovog
rada je da, kroz teorijsko-empirijski pristup u okviru obrazovnih neuronauka,
ukaze na neurokognitivne razlike izmedu perceptivne i misaone klasifikacije,
kao i na znacaj kretanja i rane stimulacije za razvoj visih kognitivnih funkcija.
Rad se zasniva na teorijskim nalazima kognitivne neuronauke i kvalitativnoj ana-
lizi ilustrativnog neuroimaging primera, koji ukazuje na Siru kortikalnu aktivaciju
tokom misaone klasifikacije u odnosu na perceptivno prepoznavanje. Poseban na-
glasak stavljen je na ulogu senzomotorne integracije, mentalne stimulacije i u¢enja
kroz pokret, sa implikacijama za savremenu obrazovnu praksu i NTC metodolo-
giju ucenja.

Kljucne rijeci: obrazovne neuronauke, kretanje, misaona klasifikacija, rani ra-
zvoj, senzomotorna integracija, NTC sistem.

* ranko.ntc@gmail.com

330



Abstract book 16th scientific conference with international participation
“Science and Teaching Today”
Bijeljina, October 2-3, 2026

Sava Sari¢’, Natalija Kokotovi¢
Department of Psychological Sciences, Swinburne University of Technology,
Melbourne, Australia
University of East Sarajevo, Faculty of Education, Bijeljina

COGNITIVE DYNAMICS: AN FMRI ANALYSIS OF MENTAL
VERSUS CONCRETE CLASSIFICATION AND SERIATION

Contemporary educational approaches increasingly rely on visual presenta-
tion of content and information recognition, while thinking processes-particular-
ly those that require internal mental activation-are systematically neglected. The
aim of this paper is to highlight, through a theoretical-empirical approach within
the framework of educational neuroscience, the neurocognitive differences be-
tween perceptual and mental classification, as well as the importance of move-
ment and early stimulation for the development of higher cognitive functions.
The paper is based on theoretical findings from cognitive neuroscience and a qual-
itative analysis of an illustrative neuroimaging example, which indicates broader
cortical activation during mental classification compared to perceptual recogni-
tion. Particular emphasis is placed on the role of sensorimotor integration, mental
stimulation, and learning through movement, with implications for contemporary
educational practice and the NTC learning methodology.

Keywords: educational neuroscience, movement, mental classification, early
development, sensorimotor integration, NTC system.
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KRETANJE U NTC KAMPU I URBANOM OKRUZENJU:
KOMPARATIVNA ANALIZA FIZICKE AKTIVNOSTI DECE

Fizi¢ka aktivnost u ranom uzrastu predstavlja vazan faktor ukupnog ra-
zvoja deteta, ali njen obim i struktura znacajno zavise od okruzenja u ko-
jem se dete nalazi. Cilj ovog istrazivanja je da se ispita da li postoje razlike u
nivou fizicke aktivnosti dece uzrasta 7 godina tokom boravka u NTC kam-
pu u prirodnom okruzenju i tokom boravka u gradskom (urbanom) okruzenju.
Istrazivanje je sprovedeno na uzorku od 18 dece, pri ¢emu su ista deca uce-
stvovala u oba uslova istrazivanja. Nivo fizicke aktivnosti procenjivan je po-
modu pametnog sata, kroz pokazatelje broja koraka i procenjene potrosnje
kalorija. Merenje je sprovedeno tokom boravka dece u NTC kampu i tokom nji-
hovog uobicajenog boravka u gradskom okruzenju, bez dodatnih intervencija.
Ovakavdizajnomogucavadirektnoporedenjefizickeaktivnostiurazli¢itimokruzenji-
makodistihispitanika. Dobijenirezultatimogu doprinetiboljemrazumevanjuuticaja
prirodnog i urbanog okruzenja nakretanje dece i imati prakti¢ne implikacije za plani-
ranjeobrazovnihirazvojnihprogramakojipodsticufizickuaktivnosturanomuzrastu.
Rezultati su pokazali da deca tokom boravka u NTC kampu ostvaruju znacajno
visi nivo fizicke aktivnosti u poredenju sa urbanim okruzenjem.

Kljucne reci: fizicka aktivnost, NTC kamp, urbano okruZenje, kretanje dece,
rani uzrast.
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PHYSICAL ACTIVITY IN AN NTC CAMP AND AN URBAN
ENVIRONMENT: A COMPARATIVE ANALYSIS OF
CHILDREN’S PHYSICAL ACTIVITY

Physical activity in early childhood represents an important factor of overall child
development, yet its level and structure largely depend on the environment in which
the child is situated. The aim of this study is to examine whether there are differences
in the level of physical activity of children aged 7 years during their stay in an NTC
camp in a natural environment compared to their stay in an urban environment.
The study was conducted on a sample of 20 children, with the same participants in-
volvedinbothresearchconditions. Physicalactivity levelswereassessedusingasmart
wearable device, based on indicators of step count and estimated energy expenditure.
Measurements were carried out during the children’s stay at the NTC camp and dur-
ing their regular daily activities in an urban setting, without additional interventions.
This within-subject design enables a direct comparison of physical activ-
ity levels across different environments in the same participants. The ob-
tained data may contribute to a better understanding of the influence of
natural versus urban environments on children’s movement patterns and
may have practical implications for the design of educational and develop-
mental programs aimed at promoting physical activity in early childhood.
Results showed that children achieved a significantly higher level of physical ac-
tivity during their stay at the NTC camp compared to the urban environment.

Keywords: physical activity, NTC camp, urban environment, children’s
movement, early childhood.
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ODRZIVO UPRAVLJANJE INDUSTRIJSKIM PROCESIMA U
KONCEPTU CIRKULARNE EKONOMIJE

Tradicionalni linearni model ekonomije zasnovan na principu ,,proizvodnja—po-
troSnja—odlaganje* dovodi do povecanja koli¢ine otpada i neefikasnog koristenja
materijalnih resursa. Koncept cirkularne ekonomije nudi alternativni pristup za-
snovan na zatvaranju materijalnih tokova, produzenju zivotnog ciklusa proizvoda
i veCem stepenu recirkulacije materije i energije. Cilj rada je da razmotri teorijske
i menadzerske osnove upravljanja industrijskim procesima u skladu sa principima
cirkularne ekonomije, te da predlozi konceptualni model prelaska sa linearnog na
cirkularni rezim upravljanja industrijskim sistemima. U radu se analiziraju reduk-
cija otpada, procesna integracija, povratna logistika, analiza zivotnog ciklusa i re-
cirkulacija materijala i energije, uz poseban osvrt na ekonomske i ekoloske efekte.
Kao studija slucaja razmatra se valorizacija otpadnih automobilskih guma kroz
integrisani model mehanicke pripreme, ko-procesiranja u cementnoj industriji i
termohemijske obrade putem pirolize 1 gasifikacije. ZakljuCuje se da cirkularni
pristup omogucava zatvaranje materijalnih i energetskih tokova, smanjenje depo-
nijskog otpada, nize emisije i vecu resursnu efikasnost, te da predstavlja tehnoloski
izvodljiv i menadZerski opravdan okvir za projektovanje industrijskih postrojenja
buduénosti.

Kljucne rijeci: cirkularna ekonomija, industrijski procesi, minimizacija otpada,
odrzivi razvoj, upravljanje resursima.
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SUSTAINABLE MANAGEMENT OF INDUSTRIAL PROCESSES
WITHIN THE CONCEPT OF THE CIRCULAR ECONOMY

The traditional linear economic model, based on the principle of “production—
consumption—disposal,” leads to increasing amounts of waste and inefficient use
of material resources. The concept of the circular economy offers an alternative ap-
proach based on closing material flows, extending product life cycles, and increas-
ing the rate of material and energy recovery. The aim of this paper is to examine
the theoretical and managerial foundations of industrial process management in
accordance with the principles of the circular economy and to propose a conceptu-
al model for the transition from a linear to a circular management approach in in-
dustrial systems. The paper analyzes waste reduction, process integration, reverse
logistics, life cycle assessment, and the recirculation of materials and energy, with
particular emphasis on economic and environmental effects. As a case study, the
valorization of waste automotive tires is considered through an integrated mod-
el involving mechanical preparation, co-processing in the cement industry, and
thermochemical treatment through pyrolysis and gasification. The paper concludes
that the circular approach enables the closure of material and energy flows, re-
duction of landfill waste, lower emissions, and improved resource efficiency, and
represents a technologically feasible and managerially justified framework for the
design of industrial facilities of the future.

Keywords: circular economy, industrial processes, waste minimization,
sustainable development, resource management.
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