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PREDGOVOR

Prigodom 35. obljetnice osnutka Akademije odgojno-obrazovnih znanosti Hrvat-
ske u suradnji sa Sveucilistem u Zagrebu, Ugiteljskim fakultetom, SveuciliStem
Algebra Bernays, SveuciliStem u Zagrebu, Edukacijsko-rehabilitacijskim fakul-
tetom, Hrvatskom udrugom kinezioloSkih metodicara i Veleucilistem u Virovi-
tici, organizira medunarodnu znanstvenu konferenciju pod pokroviteljstvom
Ministarstva znanosti, obrazovanja i mladih pod nazivom Obrazovanje jucer,
danas, sutra — posljedice i izazovi tehnoloSkog napretka. Tema nije slu¢ajno
odabrana jer Akademija koja ima sad ve¢ znacajnu 35 godi$nju povijest ne
moze imati buducnost ako se ne usmijeri najznacajnijem dijelu, naroda, drus-
tva i civilizacije djeci i mladima.

Odgoj i obrazovanje najznacajnije su civilizacijske ste€evine te ujedno uvjet
civilizacijskog napretka. To je prostor implementacije znanja i iskustva, ali i
etiCkih i vrijednosnih usmjerenja bez kojih ni jedna civilizacija nema buduc¢-
nosti. Stoga je oCekivano da Akademija odgojno-obrazovnih znanosti Hrvat-
ske, u povodu svoje znacajne 35. obljetnice djelovanja, u zariste znanstve-
nog interesa stavlja izazove tehnoloskog napretka odgoja i obrazovanja na
svim razinama.

Odgoj i obrazovanije su interdisciplinarni i multidisciplinarni fenomeni u pravom
smislu tih rijeci i treba ih promatrati iskljucujuci dominaciju bilo koje znanosti
u tom prostoru. Jedino tako moguce ih je objektivnho promatrati, analizirati i
unaprijediti. Zato ova znanstvena konferencija Zeli interdisciplinarno analizirati
i istraziti obrazovanje u novom tehnolodkom kontekstu, koji je obiljeZio poCetak
21. stolje¢a. Zelimo dati odgovore na niz pitanja o buduénosti drustva, naro-
da i civilizacije predmnijevajuci buduénost odgojno-obrazovne teorije i prakse
uvazavanjem izazova suvremenog, osobito brzog razvoja tehnologije. To je
u zaristu interesa i Akademije odgojno-obrazovnih znanosti Hrvatske te svih
institucija suorganizatora ove znanstvene konferencije. U ovom zborniku sa#
Zetaka obuhvacena su priop¢enja rasporedena u tri sekcije koje odgovaraju
organizacijskoj strukturi Akademije odgojno-obrazovnih znanosti Hrvatske a to
su: Opcée odgojno-obrazovne znanosti i discipline (filozofija, teologija, antropo-
logija, povijest odgoja i obrazovanja, pedagogija, andragogija, edukologija i dr.);
Posebne odgojno-obrazovne znanosti i discipline (obrazovne grane psiholo-
gije, sociologije, komunikologije / komunikacijskih znanosti, prava, ekonomije,
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politologije, informacijske znanosti, kineziologija, edukacijsko-rehabilitacijska
znanost, logopedija...); Metodike i druge odgojno-obrazovne interdiscipline i
transdiscipline.

Namijera je organizatora da se ovom Konferencijom uspostavi tradicija go-
diSnjeg organiziranja konferencija usmjerenih problematici najznacajnijeg
8to svaka civilizacija nudi, a to su odgoj i obrazovanje. To ée biti moguce
zahvaljujuéi najprije vama vrijednim sudionicima koji niste Zalili najvecu vri-
jednost koju mozete ponuditi drugome, a to je vrijeme i svim institucijama
koje su kroz organizaciju ili svaku drugu podrsku omogucili da ova Konfe-
rencija udahne Zivot.

Brela, listopad 2026. Predsjednik Organizacijskog odbora
prof. emeritus dr. sc. Ivan Prskalo
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FOREWORD

On the occasion of the 35" anniversary of the founding of the Croatian
Academy of Educational Sciences, in cooperation with the University of Za-
greb, Faculty of Teacher Education, Algebra Bernays University, University
of Zagreb, Faculty of Education and Rehabilitation, Croatian Association of
Professionals in Kinesiology Teaching Methodology and the University of Vi-
rovitica, an international scientific conference is being organized under the
auspices of the Ministry of Science, Education and Youth entitled Education
Yesterday, Today, Tomorrow — Consequences and Challenges of Techno-
logical Progress. The Academy, now boasting a significant 35-year history,
cannot have a future unless it focuses on the most vital segment of the na-
tion, society, and civilization: children and young people.

Upbringing and education represent the most significant achievements of
civilization and are, at the same time, prerequisites for civilizational progress.
They constitute a space for the implementation of knowledge and experi-
ence, as well as the ethical and value-based orientations without which no
civilization has a future. It is therefore fitting that the Academy of Educational
Sciences of Croatia, on the occasion of its significant 35" anniversary, places
the challenges posed by technological progress in education — at all levels
— at the forefront of scientific inquiry.

Upbringing and education are interdisciplinary and multidisciplinary phe-
nomena in the true sense of the words; they must be examined without the
dominance of any single scientific discipline within that sphere. Only in this
way is it possible to observe, analyze, and improve them objectively. Con-
sequently, this scientific conference aims to analyze and explore education
through an interdisciplinary lens within the new technological context that has
defined the beginning of the 21st century. We aim to address a range of ques-
tions regarding the future of society, nations, and civilization by anticipating
the future of educational theory and practice, while taking into account the
challenges of the modern era — particularly the rapid advancement of tech-
nology. This focus lies at the heart of the interests of the Croatian Academy
of Educational Sciences and all the institutions co-organizing this scientific
conference. This book of abstracts comprises presentations organized into
three sections that mirror the structure of the Croatian Academy of Educa-
tional Sciences: General Educational Sciences and Disciplines (philosophy,
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theology, anthropology, history of education, pedagogy, andragogy, educol-
ogy, etc.); specialized Educational Sciences and Disciplines (educational
branches of psychology, sociology, communication sciences, law, economics,
political science, information sciences, kinesiology, educational rehabilitation,
speech-language pathology, etc.); and Methodologies and other educational
interdisciplinary and transdisciplinary fields.

The organizers intend for this conference to establish a tradition of annual
gatherings focused on the most significant offering of any civilization: upbring-
ing and education. This achievement is made possible, first and foremost,
by you — the esteemed patrticipants who have generously shared the great-
est gift one can offer another: your time — and by all the institutions whose
organizational efforts and support have brought this conference to life.

Brela, October 2026 Chair of the Organizing Committee
Prof. Emeritus Ivan Prskalo, PhD
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Odgoj i obrazovanje na raskrizju civilizacijskih epoha
te humanistickog poslanja i tehnoloskih imperativa

prof. dr. sc. Ante RonCevi¢
Akademija odgojno-obrazovnih znanosti Hrvatske

Ubrzan tehnoloski napredak — od interneta do umjetne inteligencije — temeljito
mijenja poucavanje, u€enje i komunikaciju u obrazovnom sustavu. Time se
otvara pitanje kako sacuvati humanisti¢ko poslanje odgoja i obrazovanja. Od-
gojno-obrazovne znanosti dosad nisu ponudile cjelovit odgovor na to pitanje.
Povodom 35. obljetnice Akademije odgojno-obrazovnih znanosti Hrvatske,
u radu se problematizira poloZaj odgoja i obrazovanja u tom kontekstu. Po-
sebna se pozornost posvecuje ulozi metodika kao interdisciplinarnih grana,
formalno priznatih u sustavu znanosti Republike Hrvatske od 2009. godine.
Rad se oslanja na antropolosko-pedagoske temelje Stjepana Basariceka i
Jana Amosa Komenskog. Argumentira se da cilj obrazovanja — izgradnja
Covjeka — ostaje nepromijenjen unato¢ tehnolodkim mijenama, od tiska do
umjetne inteligencije. Analizira se kako digitalno okruZenje mijenja kognitiv-
ne obrasce, komunikacijske navike i vrijednosne sustave generacija Z i Alfa.
Te promjene produbljuju jaz izmedu uciteljeva govora i u€enikova slusanja,
a otkrivaju i paradoks: tehnologija fragmentira paznju, dok obrazovanje za-
htijeva koncentraciju. IstiCe se da digitalna transformacija ne smije biti sve-
dena na uvodenje uredaja. Ona zahtijeva redizajn pedagogije i metodika,
sustavno osposobljavanje nastavnika za digitalno posredovanu komunikaciju
te interdisciplinarnu suradnju pedagogije, psihologije, filozofije, komunikolo-
gije i metodika. Zaklju€no se istiCe da odgojno-obrazovne znanosti moraju
postati most izmedu tehnoloskog imperativa i humanistiCkog poslanja Skole.

Kljucne rijeci: odgoj i obrazovanje, tehnoloski napredak, digitalna transforma-
cija, generacija Z i Alfa, metodike, interdisciplinarnost
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Education at the Crossroads of Civilizational Epochs
and the Humanistic Mission versus Technological Imperatives

Rapid technological progress — from the internet to artificial intelligence — is
fundamentally reshaping teaching, learning, and communication in education.
This raises the question of how the humanistic mission of education can be
preserved. Educational sciences have not yet offered a comprehensive an-
swer to this question. Marking the 35th anniversary of the Croatian Academy
of Educational Sciences, this paper addresses the position of education wi-
thin this context. Particular attention is given to the role of subject didactics
as interdisciplinary branches, formally recognized within Croatia’s national
science system since 2009. The paper draws on the anthropological-peda-
gogical foundations laid by Stjepan Basari¢ek and Jan Amos Comenius. It
is argued that the core aim of education — the formation of the human be-
ing — remains constant despite technological shifts, from the printing press
to artificial intelligence. The paper examines how the digital environment
reshapes cognitive patterns, communication habits, and value systems
among Generation Z and Generation Alpha. These changes deepen the gap
between how teachers speak and how students listen, while also revealing
a paradox: technology fragments attention, whereas learning requires su-
stained concentration. Digital transformation, it is argued, cannot be redu-
ced to introducing devices. It requires a redesign of pedagogy and subject
didactics, systematic teacher training in digitally mediated communication,
and interdisciplinary cooperation among pedagogy, psychology, philosophy,
communication science and subject didactics. It concludes that educational
sciences must serve as a bridge between technological imperatives and the
humanistic mission of schooling.

Keywords: education, technological progress, digital transformation, Genera-
tion Z and Alpha, subject didactics, interdisciplinarity
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Promjena paradigmi odgojno-obrazovnih znanosti

prof. dr. sc. Ante Bezen, izv. prof, dr. sc. Martina Kolar Billege
Sveudiliste u Zagrebu, Uciteljski fakultet

Uskladivanja odgojno-obrazovne djelatnosti s promjenama u drustvu, a
osobito u tehnologiji komuniciranja, ostvaruje se stalnim preispitivanjem i
prilagodavanjem paradigmi kojima odgojno-obrazovne znanosti djeluju na
praksu odgoja i obrazovanja. Najznacajnije su globalne promjene koje izrav-
no utjeCu na sadrzaje, obrasce pouke i u¢enja krajem 20. i u prvoj €etvrtini
21. stolje¢a gospodarska, kulturna i politicka globalizacija na svjetskoj i eu-
ropskoj razini, digitalizacija ukupnog zivota, a u najnovije vrijeme i pojava
umijetne inteligencije. Vazne su promjene nastale i osamostaljivanjem Re-
publike Hrvatske. Na praktickoj Skolskoj razini u Hrvatskoj to je uvodenje
kurikula 2018. godine umjesto dotadasnjeg pedagosko-didaktickog modela
organizacije rada 8kola. Kurikul je uveden drzavnhom intervencijom (zako-
nom), bez nuzne valorizacije prethodnog stanja i bez organizirane teorijske
potpore, zbog ocite nespremnosti ili pak izostavljanja znanstvene zajednice
u osmisljavanju tog procesa. Zabrinjavajuce lo$e pojave u aktualnom obra-
zovnom sustavu i niski rezultati u vanjskom vrednovanju uc€inaka skolskog
obrazovanja jasno upozoravaju na potrebu radikalnih promjena istrazivackih
i prakti¢nih paradigmi radi povecanja efikasnosti obrazovanja.

U ovom ¢e radu ponajviSe biti rije€i o poziciji odgojno-obrazovnih znanosti
u sadasdnjem odgojno-obrazovnom sustavu te nuznosti promjena paradigmi
pedagogije i metodike.

Kljucne rijeci: metodika, pedagogija, promjene u obrazovanju

18



Pozvana predavanja
Invited Lectures

Shifting Paradigms in Educational Sciences

Aligning educational activities with societal changes — particularly in com-
munication technology — is achieved through the continuous re-examination
and adaptation of the paradigms by which educational sciences influence
educational practice. The most significant global changes directly affecting
the content and patterns of teaching and learning during the late 20th and
early 21st centuries include economic, cultural, and political globalisation at
the global and European levels, the digitalisation of all aspects of life, and,
most recently, the emergence of artificial intelligence. Significant changes also
arose from the Republic of Croatia gaining its independence. At the practical
school level in Croatia, the changes manifested as the 2018 introduction of
a curriculum-based approach, which replaced the previous pedagogical-di-
dactic model of school organisation. The curriculum was introduced through
state intervention (legislation) without a necessary valorisation of the prior
state of affairs and without organised theoretical support, largely due to the
scientific community’s apparent lack of readiness or exclusion from the desi-
gn of the process. Worrying trends within the current education system and
poor results in the external evaluation of school education outcomes clearly
signal the need for radical changes in research and practical paradigms to
enhance educational efficiency.

This paper primarily addresses the position of educational sciences within
the current education system and the necessity of shifting paradigms in pe-
dagogy and teaching methodology.

Keywords: changes in education; pedagogy; teaching methodology
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Ugcitelj i uéenik u doba umjetne inteligencije:
Sto ostaje ljudsko? (Kada odgovor vise nije dokaz znanja:
kako umjetna inteligencija mijenja
drustvene znanosti i obrazovanje)

prof. dr. sc. Leo Mrsi¢
Sveudiliste Algebra Bernays

Umjetna inteligencija sve je prisutnija u obrazovanju, ali njezin razvoj po-
novno otvara neka od najstarijih pitanja pedagogije: sto znaci uciti, Sto znaci
poucavatii u ¢emu je nezamjenjiva uloga ucitelja. I1zlaganje polazi od jedno-
stavne pretpostavke da tehnoloSki napredak ne umanjuje vaznost ljudskog
brzo ponuditi informacije, objasnjenja i prijedloge, prosudba, odnos, odgo-
vornost, motivacija i razumijevanje konteksta ostaju u sredistu obrazovnog
procesa. Stoga je vazno razumijeti kako se uloga nastavnika mijenja u okru-
Zenju u kojem odgovor viSe nije teSko pronadi, ali je sve vaznije znati posta-
viti dobro pitanje, procijeniti vrijednost informacije i razumijeti njezino zna-
Cenje. U svijetu u kojem je odgovor postao trenutaan i gotovo besplatan,
obrazovanje vise ne mozZe prvenstveno vrednovati proizvodnju odgovora.
Mora razvijati sposobnost postavljanja pitanja, provjere dokaza, donosenja
prosudbi i preuzimanja odgovornosti. Umjetna inteligencija tako postaje novi
povod za ponovno promisljanje onoga $to u obrazovanju smatramo istinski
vrijednim. U konacnici, pitanje nije samo 8to umjetna inteligencija moze uci-
niti za obrazovanje, nego i $to nam ona pomaze jasnije prepoznati kao trajno
ljudsko u u€enju i pou€avanju. Al agent moze uvijerljivo glumiti ispitanika, ali
ne moze snositi drustvene posljedice vlastitoga odgovora.

Kljuéne rijeéi: umjetna inteligencija, ucenje, poucavanje, ucitelj, ucenik,
promjene
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Teacher and Student in the Age of Artificial Intelligence:
What Remains Human? (When the Answer Is
No Longer Proof of Knowledge:
How Artificial Intelligence Is Transforming
the Social Sciences and Education)

Artificial intelligence is becoming increasingly present in education, yet its
development once again raises some of the oldest questions in pedagogy:
what it means to learn, what it means to teach, and wherein lies the irre-
placeable role of the teacher. This presentation proceeds from the simple
premise that technological progress does not diminish the importance of the
human factor, but rather renders it more visible. While artificial intelligence
may be able to provide information, explanations and suggestions rapidly,
judgement, relationship, responsibility, motivation and contextual understan-
ding remain at the centre of the educational process. It is therefore essential
to understand how the role of the teacher is changing in an environment in
which an answer is no longer difficult to find, yet it is becoming ever more
important to know how to pose a good question, to evaluate the value of
information and to grasp its meaning. In a world in which the answer has
become instantaneous and almost free of charge, education can no longer
primarily value the production of answers. It must cultivate the capacity to
ask questions, to verify evidence, to form judgements and to assume res-
ponsibility. Artificial intelligence thus becomes a new occasion for rethinking
what we consider truly valuable in education. Ultimately, the question is not
merely what artificial intelligence can do for education, but also what it helps
us to recognise more clearly as enduringly human in learning and teaching.
An Al agent may convincingly impersonate an examinee, yet it cannot bear
the social consequences of its own response.

Keywords: artificial intelligence, learning, teaching, teacher, student, change
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Uloga obrazovanja u eri post-istine:
borba protiv dezinformacija, polarizacije,
banalizacije i teorija zavjere

prof. dr. sc. Bozo Skoko
Sveuciliste Algebra Bernays

U eri post-istine, gdje emocije i osobna uvjerenja Cesto nadjaavaju objektiv-
ne Cinjenice, obrazovanje se suoc¢ava s kljuénim izazovom o€uvanja demo-
kratskog diskursa i kritiCke svijesti. Zagadeni medijski prostor, algoritamska
polarizacija, banalizacija medijskih sadrZaja i javnog govora te jaCanje teo-
rija zavjere dovode do erozije povjerenja u institucije, znanost i medije, sto
ugrozava drustvenu koheziju i buduénost demokratskih drustava.

Cilj ovog izlaganja jest istraziti proaktivnu ulogu odgojno-obrazovnog sustava
u razvoju otpornosti na dezinformacije. Naglasak je na medijskoj pismenosti i
kritickom misljenju kao temeljnim kompetencijama 21. stolje¢a. Obrazovanje
viSe ne moze biti samo prijenos znanja, ve¢ mora postati prostor za vjezba-
nje analize medijskih poruka, provjere izvora, prepoznavanja manipulativnih
tehnika te poticanja konstruktivhog dijaloga preko ideoloskih podjela.

Kroz pregled relevantnih koncepata, primjera dobre prakse i prakti¢nih stra-
tegija, rad predlaze integraciju novih kompetencija u sve razine obrazovanja.
Posebna pozornost posvecena je ulozi nastavnika kao facilitatora kritickog
miSljenja te potrebi za sustavnom podrskom obrazovnim institucijama u Hr-
vatskoj i Sire.

Kljucne rijeci: post-istina, medijska pismenost, kriticko misljenje, dezinfor-
macije, polarizacija, teorije zavjere, obrazovanje za demokraciju
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The Role of Education in the Post-Truth Era:
Combating Disinformation, Polarisation, Trivialisation,
and Conspiracy Theories

In the post-truth era, in which emotions and personal beliefs frequently overri-
de objective facts, education faces a critical challenge in safeguarding de-
mocratic discourse and critical awareness. A polluted media environment,
algorithmic polarisation, the trivialisation of media content and public speech,
and the proliferation of conspiracy theories contribute to the erosion of trust
in institutions, science, and the media, thereby threatening social cohesion
and the future of democratic societies.

The aim of this presentation is to examine the proactive role of the educatio-
nal system in fostering resilience against disinformation. Particular emphasis
is placed on media literacy and critical thinking as foundational competen-
ces of the twenty-first century. Education can no longer be confined to the
mere transmission of knowledge; it must become a space for practising the
analysis of media messages, the verification of sources, the recognition of
manipulative techniques, and the promotion of constructive dialogue across
ideological divides.

Through a review of relevant concepts, examples of good practice, and
practical strategies, the paper proposes the integration of these new com-
petences at all levels of education. Special attention is devoted to the role
of teachers as facilitators of critical thinking and to the need for systematic
support for educational institutions in Croatia and beyond.

Keywords: post-truth, media literacy, critical thinking, disinformation, polar-
isation, conspiracy theories, education for democracy
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TALIS 2024, Medunarodno istrazivanje o u€enju i pouc¢avanju
i pedagoskim kompetencijama ucitelja u Hrvatskoj

Vinko Filipovi¢, prof.
Nacionalni centar za vanjsko vrednovanje obrazovanja

Medunarodno istrazivanje o ucenju i pou€avanju provedeno je u 53 drzave
od toga 31 ¢lanica OECD-a i 22 €lanice EU. Istrazivanje je provedeno u 296
osnovnih i 200 srednjih Skola u kojem je sudjelovalo 3163 ucitelja i 259 rav-
natelja osnovnih Skola, te 3497 nastavnika i 180 ravnatelja srednjih Skola.
Cilj ovog istrazivanja bio je prikupiti valjane, pouzdane i komparativne podat-
ke i pokazatelje o uciteljima, nastavnicima i ravnateljima Skola, njihovu pro-
fesionalnom razvoju, struénom radu i radnom okruzeniju te uvjetima u kojima
se odvija uCenje i poucavanje. Svrha istog istrazivanja je pomoci drzavama
sudionicama u razvoju i unapredeniju uciteljske i nastavnicke profesije te eva-
luaciji i unapredivanju nastavne prakse.

Istrazivanje je pokazalo da Hrvatska ima visok postotak (94,2 %) ucitelja s di-
plomskim sveuciliSnim ili sturénim studijem, da je 82,1 % ucitelja s redovnim
uciteljskim programom iz €ega proizilazi visok stupanj pripremljenosti (83,3 %)
ucitelja i nastavnika za razliCite aspekte pou€avanja, prije svega sadrza;.

Sto se tige digitalnih alata i resursa za ugenje 73 % ugitelja misli da pomazu
ucenicima razviti veci interes za predmet, a kad je u pitanju umjetna inteligenci-
ja 75,3 % ucitelja misli da je korisna za izradu priprema za nastavu ili nastavne
aktivnosti. Stres na radnom mjestu postoji za 13,7 % ucitelja $to je manje od
prosjeka OECD-a i EU, a jedan od najvecih izvora stresa (59,9 %) je zbog od-
govornosti nadih ucitelja za uspjeh u€enika. Ugitelji Hrvatske imaju puno maniji
problem s disciplinom u odnosu na ucitelje vec¢ine drugih zemalja, a u visokoj
mijeri je i dobar odnos izmedu ucenika i ucitelja.

U dijelu istrazivanja op¢eg pedagoskog znanja ucitelja sudjelovalo je samo
osam zemalja, ali rezultati su vrlo zanimljivi i korisni. Medu nekoliko ciljeva i
svrha ovog istraZivanja istaknnuto je utvrdivanje jakih i slabih podrucja u bazi
opc¢eg pedagoskog znanja uciteljske populacije i koji Cimbenici utjeCu na opcée
pedagosko znanje. Time se doprinosi unapredenju inicijalnoga obrazovanja
i kontinuiranog profesionalnog razvoja uditleja.

Ovo istrazivanje je pokazalo da najbolje pedagosko znanje imaju nasi uditelji
u stranim jezicima, hrvatskom jeziku i predmetima drustvenih znanosti. Sred-
nje pedagosko znanje imaju ucitelji matematike i prirodoslovnog podrudja, a
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najloSije pedagosko znanje imaju ucitelji tjelesne i zdravstvene kulture, infor-
matike i tehniCke kulture.

Kljuéne rijeci: TALIS, uenje i poucavanje, pedagoske kompetencije ucitelja

TALIS 2024: International Survey on Teaching and Learning
and Teachers’ Pedagogical Competences in Croatia

The international study on teaching and learning was conducted in 53 coun-
tries, including 31 OECD members and 22 EU members. It covered 296 primary
schools and 200 secondary schools, involving 3,163 primary school teachers and
259 principals, as well as 3,497 secondary school teachers and 180 principals.

The aim of this study was to collect valid, reliable, and comparable data and
indicators regarding teachers and school principals, their professional de-
velopment, professional work, and work environment, as well as the condi-
tions in which teaching and learning take place. The purpose of the study is
to assist participating countries in developing and enhancing the teaching
profession, as well as in evaluating and improving teaching practices.

The study revealed a high percentage (94.2%) of teachers holding a university
or professional degree and showed that 82.1% of teachers had completed a
standard teacher training programme. This results in a high level of prepared-
ness (83.3%) among teachers for various aspects of instruction, particularly
with regard to subject matter.

Regarding digital tools and learning resources, 73% of teachers believe they
help students develop greater interest in the subject, while 75.3% consider
artificial intelligence useful for preparing lessons and classroom activities.
Only eight countries participated in the study on teachers’ general pedagogical
knowledge, yet the results are highly interesting and useful. The key objectives
of the study were to identify strengths and weaknesses in the teaching pop-
ulation’s general pedagogical knowledge base and to determine the factors
that influence such knowledge. This contributes to the improvement of both
initial teacher education and continuing professional development.

The study revealed that teachers of foreign languages, Croatian and social
science subjects possess the highest level of pedagogical knowledge. Teach-
ers of mathematics and natural sciences demonstrate an intermediate level,
while teachers of physical and health education, informatics and technical
education show the lowest level of pedagogical knowledge.

Keywords: TALIS, learning and teaching, teachers’ pedagogical competences
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KinezioloSka edukacija i civilizacijski izazovi

prof. emeritus. dr. sc. lvan Prskalo’, izv. prof. dr. sc. Drazenko Tomi¢',
Ivan Prskalo?, mag. educ. inf. i mag. paed.
Sveuciliste u Zagrebu, Uciteljski fakultet', Strukovna $kola Sisak?

Polazna to¢ka ovog izlaganja je €injenica oko koje se svi mogu sloziti: odgoj-
no-obrazovni sustav jedan je od preduvjeta uljudbenog i civilizacijskog napret-
ka. U tom sustavu kinezioloSka edukacija ima svoje mjesto i mozZe se svrstati
medu projekte odrzZivog razvoja kako na osobnoj razini tako i na razini drustva
kao cjeline. Kao i druga podrucja ljudskog znanja, tako se i kinezioloSka edu-
kacija suoCava s trendovima globalnih drustvenih i klimatskih promjena koji
u pozadini ima snazan tehnoloski te s tim povezan gospodarski (odnosno,
marketinski) interes. |zazovi — kao formiranje velikih stambenih konglomerata
(gradova), zivotne navike i drugo — predstavljaju izazov za biotiCke potrebe
Covjeka. Sve vece udaljavanje od prirodnog nacina Zivota zahtjeva sve viSe
pravnih intervencija i birokratizaciju na svim podrucjima. Promjena nacina
Zivota mijenja ne samo nacin Zivota — i na selima se Zivi na gradski nacin —
nego i vrijednosnu paradigmu. Obzirom da se radi o kompleksnom izazovu i
odgovor treba biti kompleksan, tj. sastavljen iz znanja razli€itih znanosti — niti
jedna znanost sama za sebe ne moze dati optimalne odgovore na ugroze
suvremenog i buducéeg okruzja. KinezioloSka aktivnost je svakako jedna od
grana ljudske djelatnosti koja ne izaziva poremecaje eko-sustava i koja nudi
razmjenu izmedu motoriCkih i teoretskih informacija. U praksi, upravo uci-
telj moze biti ne samo kreator odgojno-obrazovnog procesa nego i procesa
vjezbanja. Nazalost i tu je uocljiva inertnost sustava koji nedovoljno brzo uo-
Cava sve prednosti pravilnog razvoja tjelesnog i kognitivnog sustava a to se
poslije placa nesagledivo velikim sredstvima kroz zdravstvene, pravosudne i
druge oblike. Za volju stvaranja ,globalnog drustva” a onda i ,gradanina cije-
log svijeta” odbacene su neke vrijednosti koje su bile primjerene odredenom
nacinu zivota. S druge strane su proklamirane neke druge vrijednosti, poput
tolerancije, koja sama po sebi nije vrijednost nego ,relacija”, put za redefini-
ciju drugih, mozda vaznijih vrijednosti. Svoj obol kinezioloskoj, i tjelesnoj, te
vrijednosnoj (tj. duhovnoj) dimenziji trebala bi dati i informacijska tehnologija.
Ona kao takva nije cilj nego sredstvo. Cini se besmislenim &ovjeka podvrg-
avati stroju, kad svaki ¢ovjek po svojoj sloZzenosti nadilazi bilo koji stroj. Na
tehnologiju valja gledati kao na alat koji ¢e Covjeku Zivot uCiniti lakdim.
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Kljuéne rijeci: kinezioloSka edukacija, odgojno-obrazovni sustav, civilizaci-
Jja, vrijednosti, tehnologija

Kinesiological Education and Civilization Challenges

The educational system is one of the prerequisites for civilized and civilizational
progress. In this system, kinesiological education has an important place, es-
pecially considering the modern way of life and the new so-called generations
Z and Alpha? Kinesiological education can certainly be counted among the
projects of sustainable development on a personal level. By observing mod-
ern living conditions and growing trends of global climate and social changes,
the information “boom” that has a strong technological and related economic
(or, marketing) interest in the background has its less desirable sides, such as
additional impoverishment of the poor, the accumulation of the population in
large cities, which makes their life more expensive and deepens the ecological
disaster, and as such reduces the biotic needs of the population in large cities.
Changing lifestyles also affects the change of value paradigm. The increasing
distance from the natural way of life requires more and more legal interventions
and bureaucratization in all areas. People are entering a closed circle. The bu-
reaucratization that is necessary in larger cities unnecessarily limits the quality
of life in smaller communities. There is a need for laws for denser and rarer
human conglomerates. Given that this is a complex event and the response
should be complex, i.e. composed of opinions from different professions — no
science can provide optimal answers to the threats to the contemporary and
future environment on its own. Those branches of human activity that do not
cause disruptions to the ecosystem are at an advantage, among which kinesi-
ological activity is one of them because it offers an exchange between motor
and theoretical information. A teacher can be the creator of the educational
process and the exercise process with the possibility of integrating education-
al content. Unfortunately, there is inertia in the system that does not quickly
enough notice all the advantages of a proper physical and cognitive system,
which is later paid for with incalculable large funds through the health, judicial
and other systems. For the sake of creating a “global society” and then a “citi-
zen of the whole world”, some values that were appropriate to a certain way of
life were rejected. This caused concern among many. On the other hand, some
other values were proclaimed, such as tolerance, which in itself is not a value
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but a “relation”, a path for redefining other, more important values. Each sys-
tem develops its own norms and standards. They are harmonized on a global
level and seem completely incomprehensible on a local level. Information tech-
nology should also contribute to the kinesiological & physical, and value, i.e.
spiritual dimensions. As such, it is not an end but a means. It seems pointless
to subject a person to a machine, when every person surpasses any machine
in their complexity. Much was written about this a hundred years ago. Technol-
ogy should be seen as a tool that will make a person’s life easier.

Keywords: kinesiological education, educational system, civilization, val-
ues, technology
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Ucéenje temeljeno na pokretu:
inovativni pristupi uéenju u suvremenom obrazovanju

izv. prof. dr. sc. Jelena Ali¢
Sveudiliste u Zadru, Odjel za izobrazbu ucitelja i odgojitelja

Suvremeni pristup odgojno-obrazovnom radu usmijeren je na u€enika, temelji
se na konstruktivistiCkoj teoriji u€enja te naglasava: aktivnhu ulogu ucenika
u procesu ucenja, razvoj kritickog misljenja i samostalnosti, prilagodbu na-
stavnog procesa potrebama i interesima u€enika i promjenu uloge ucitelja
iz ,prenositelja znanja” u mentora i voditelja procesa ucenja. Upravo uéenje
temeljeno na pokretu predstavlja suvremenu nastavnu metodu koja objedi-
njuje sve aspekte konstruktivisticke teorije ucenja.

Cilj ovog rada je sustavno prikupljanje, odabir, analiza i sinteza relevantnih
znanstvenih istrazivanja koja proucavaju kako ucenje temeljeno na pokretu
utje€e na ishode uc€enja, kognitivho funkcioniranje i ukupnu razinu tjelesne ak-
tivnosti uenika. Postupak pretraZivanja, odabira i analize radova strukturiran je
prema PRISMA smjernicama (2020). Istrazivanje obuhvaca znanstvene radove
iz baza: WOS, Scopus, PubMed i Eric u razdoblju od 2016 do lipnja 2026.
Osnovne klju¢ne rijecCi koristene za pretragu su: u¢enje temeljeno na pokre-
tu, kinestetiCko ucenje, integracija pokreta u nastavu, aktivna ucionica, ishodi
ucenja, kognitivno funkcioniranje, razina tjelesne aktivnosti, djeca i u€enici.

Analizirana istraZivanja ukazuju da integracija pokreta u nastavu pozitivho
utjeCe na paznju, koncentraciju, motivaciju, paméenje, akademska postignu-
¢a uCenika i na njihovu ukupnu razinu tjelesne aktivnosti. MoZe se zakljuciti
kako u€enje temeljeno na pokretu predstavlja perspektivan i inovativan pri-
stup koji moze unaprijediti kvalitetu obrazovnog procesa.

Kljuéne rijeci: aktivna ucionica; kinestetiCko u¢enje; suvremeno obrazova-
nje; tjelesna aktivnost; Skolski uspjeh
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Movement-Based Learning: Innovative Approaches
to Learning in Contemporary Education

The contemporary approach to educational practice is student-centred,
grounded in constructivist learning theory, and emphasizes the active role
of students in the learning process, the development of critical thinking and
autonomy, the adaptation of teaching to students’ needs and interests, and
the transformation of the teacher’s role from a “transmitter of knowledge”
to a mentor and facilitator of learning. In this context, movement-based
learning represents a modern teaching method that integrates all aspects
of constructivist learning theory.

The aim of this paper is to systematically collect, select, analyse, and synthe-
size relevant scientific research examining the effects of movement-based
learning on learning outcomes, cognitive functioning, and students’ overall
levels of physical activity. The process of searching, selecting, and ana-
lysing studies was structured according to the PRISMA 2020 guidelines.
The review includes scientific publications indexed in the Web of Science
(WOS), Scopus, PubMed, and ERIC databases published between 2016
and June 2026. The keywords used in the search were: movement-based
learning, kinaesthetic learning, movement integration in teaching, active
classroom, learning outcomes, cognitive functioning, physical activity lev-
el, children, and students.

The analysed studies indicate that integrating movement into teaching has
positive effects on students’ attention, concentration, motivation, memory,
academic achievement, and overall physical activity levels. It can be con-
cluded that movement-based learning represents a promising and inno-
vative approach that can enhance the quality of the educational process.

Keywords: Academic Achievement; Active Classroom; Contemporary
Education; Kinaesthetic Learning; Physical Activity
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Umjetnost kao prostor novih spoznaja:
kreativnhost i obrazovanje u doba umjetne inteligencije

prof. dr. art. Davor Zili¢
Sveuciliste u Zagrebu, Uciteljski fakultet

U vremenu u kojem umijetna inteligencija sve uspjesnije preuzima poslo-
ve povezane s obradom informacija, prepoznavanjem obrazaca i generi-
ranjem sadrzaja, obrazovanje se suoCava s temeljnim pitanjem: koje su
ljudske sposobnosti doista nezamjenjive i kako ih razvijati u buduc¢nosti?
Ovo predavanje polazi od pretpostavke da odgovor ne treba traziti prven-
stveno u podrucju tehnologije, nego u razumijevanju nacina na koji nastaju
nove ideje i spoznaje.

Posebna pozornost posvetit ¢e se ulozi umjetnosti kao prostora istrazivanja
stvarnosti. Kroz povijest su umjetnici €esto intuitivno otkrivali i istrazivali fe-
nomene koje su znanstvenici tek naknadno teorijski objasnjavali. Od rene-
sansnih istrazivanja Covjeka i prirode, preko prou€avanja percepcije svjetla
i boje kod impresionista, do novih poimanja prostora, vremena i nesvjesnih
procesa u modernoj umjetnosti, umjetnost se pokazuje kao podrucje slobod-
nog eksperimenta u kojem se Cesto pojavljuju ideje koje prethode njihovoj
znanstvenoj artikulaciji.

Predavanje zastupa tezu da znacajan dio znanstvenih i tehnolo$kih ino-
vacija nije nastao kao rezultat linearne optimizacije i unaprijed definiranih
cilieva, nego iz znatizelje, igre, istrazivanja, pogreske i otvorenosti prema
neocekivanom. Upravo su to obiljeZja koja tradicionalno povezujemo s
umijetni¢kim stvaraladtvom. Umjetnost se stoga ne promatra samo kao jed-
no od nastavnih podruéja, nego kao model razumijevanja kreativhog pro-
cesa koji se nalazi u temelju kulturnog, znanstvenog i tehnoloskog razvoja.

Temeljna poruka predavanja jest da civilizacijski napredak nije nastajao
samo zahvaljujuci uc€inkovitijem koristenju postoje¢eg znanja, nego i za-
hvaljujuéi postojanju prostora u kojima je bilo moguce istraZivati ono to
jos nije bilo poznato. Upravo zbog toga umjetnost moze ponuditi vrijedne
uvide za promis$ljanje obrazovanja u doba umjetne inteligencije.

Kljuéne rijeci: umjetnost; nacin spoznaje; umjetna inteligencija; kreativnost;
obrazovanje; inovacije; umjetnicko stvaralastvo; istraZivanje; znanstveni i
tehnoloski razvoj; interdisciplinarnost
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Art as a Way of Knowing: Creativity and Education
in the Age of Artificial Intelligence

At a time when artificial intelligence is increasingly capable of taking over
tasks related to information processing, pattern recognition, and content
generation, education is confronted with a fundamental question: which
human abilities remain truly irreplaceable, and how can they be developed
for the future? This lecture starts from the premise that the answer should
not be sought primarily in technology itself, but in understanding how new
ideas and forms of knowledge emerge.

Particular attention will be given to the role of art as a space for exploring
reality. Throughout history, artists have often intuitively discovered and ex-
plored phenomena that scientists only later explained theoretically. From
Renaissance investigations of the human body and nature, through the
Impressionists’ exploration of the perception of light and colour, to new
conceptions of space, time, and unconscious processes in modern art, art
has repeatedly demonstrated its capacity for open-ended experimentation,
in which ideas often emerge before they are articulated in scientific terms.

The lecture argues that a significant proportion of scientific and technolog-
ical innovations did not emerge as the result of linear optimisation or the
pursuit of predefined goals, but from curiosity, play, exploration, error, and
openness to the unexpected. These are precisely the qualities traditional-
ly associated with artistic creation. Art should therefore not be understood
merely as one of the fields of education, but as a model for understanding
the creative processes that underpin cultural, scientific, and technological
development.

The central argument of the lecture is that civilisational progress has not
resulted solely from the increasingly efficient use of existing knowledge, but
also from the existence of spaces in which it was possible to explore what
was not yet known. For this reason, art can offer valuable insights into re-
thinking education in the age of artificial intelligence.

Keywords: art; way of knowing; artificial intelligence; creativity; education;
innovation; artistic creation; exploration; scientific and technological devel-
opment; interdisciplinarity
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Razlike po spolu u domenama tjelesne aktivnosti
i vremenu sjedenja

dr. sc. Damir Lau$’, prof. stru¢. stud., Anna Lau$?, univ. bacc. praesc. educ.,
Melita Cazin?, univ. mag. psych., doc. dr. sc. Marijan Jozi¢?
Veleuciliste u Bjelovaru', Djedji vrti¢ Bjelovar?,
Veleuciliste kriminalistike i javne sigurnosti

Razlike po spolu u tjelesnoj aktivnosti konzistentno se biljeze u globalnim
istrazivanjima, no njihova veli€ina i specificnost po domenama tjelesne ak-
tivnosti variraju ovisno o populaciji i metodologiji mjerenja. Cilj istrazivanja
bio je utvrditi razlike izmedu muskaraca i zena u ukupnoj tjelesnoj aktivno-
sti, tjelesnoj aktivnosti u domenama rada, transporta i rekreacije te vremenu
sjedenja. U istrazivanju je sudjelovalo 617 ispitanika (294 muskarca i 323
Zene). Tjelesna aktivnost procijenjena je Global Physical Activity Questio-
nnaire (GPAQ) upitnikom i izrazena u MET-min/tjedno. Zbog zna¢ajnog od-
stupanja od normalne distribucije (Kolmogorov-Smirnov p < 0,01), razlike su
analizirane Mann-Whitney U testom. Veliina ucinka izraCunana je formu-
lom r = Z~NN. Muskarci su ostvarili statisti¢ki znagajno visu ukupnu tjelesnu
aktivnost (p < 0,001; r = 0,22), tjelesnu aktivnost u domeni rada (p < 0,001;
r =0,22) i tjelesnu aktivhost u domeni rekreacije (p < 0,01; r = 0,12). Razli-
ke u tjelesnoj aktivnosti u domeni transporta (p = 0,24) i vremenu sjedenja
(p = 0,51) nisu bile zna¢ajne. Nalazi podupiru potrebu za intervencijama
usmijerenima na pojedine domene tjelesne aktivnosti i paralelno smanjenje
sedentarnog ponas$anja.

Kljuéne rijeci: odrasle osobe; tielesna aktivnost; spolne razlike; sedentarno
ponasanje; javno zdravlje
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Sex Differences Across Domains
of Physical Activity and Sedentary Behavior

Sex differences in physical activity (PA) are consistently reported in global
research; however, their magnitude and domain specificity vary depending
on population characteristics and measurement methods. The aim of this
study was to examine differences between men and women in total, occu-
pational, transport-related, and leisure-time PA, as well as sedentary time.
The study included 617 participants (294 men and 323 women). PA was as-
sessed using the Global Physical Activity Questionnaire (GPAQ) and expre-
ssed in MET-minutes/week. Due to significant deviations from normal dis-
tribution (Kolmogorov-Smirnov p < 0.01), group differences were analyzed
using the Mann-Whitney U test. Effect size was calculated using the formu-
la r = Z/VN. Men demonstrated significantly higher total PA (p < 0.001; r =
0.22), occupational PA (p < 0.001; r = 0.22), and leisure-time PA (p < 0.01;
r = 0.12) compared with women. No significant differences were observed
in transport-related PA (p = 0.24) or sedentary time (p = 0.51). The findings
support domain-specific intervention strategies and highlight the importance
of addressing sedentary behavior alongside overall physical activity.

Keywords: Adults; Physical Activity; Sex Factors; Sedentary Behavior; Pub-
lic Health
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Domena-specifi¢ni prediktori tjelesne aktivnosti
odgojiteljica predskolske djece: analiza ukupne, radne,
transportne i rekreacijske tjelesne aktivnosti

Anna Laus', univ. bacc. praesc. educ., Melita Cazin', univ. mag. psych.,
Damir Laus?, prof. stru¢. stud., doc. dr. sc. Marijan Jozi¢?
Djedji vrti¢ Bjelovar',Veleudiliste u Bjelovaru?, Veleuciliste kriminalistike i javne sigurnosti

Cilj: Cilj istrazivanja bio je ispitati razinu tjelesne aktivnosti odgojiteljica preds-
kolske djece te utvrditi prediktorski doprinos Zivotne dobi, godina radnog staza,
uCestalosti provodenja sportskih aktivnosti s djecom i rekreacijskog bavljenja
sportom ukupnoj tielesnoj aktivnosti te pojedinim domenama tjelesne aktivnosti.

Metode: U istrazivanju su sudjelovale odgojiteljice djece predskolske dobi iz
Djecjeg vrtica Bjelovar i Djecjeg vrtiCa Poletarac iz Zagreba. Razina tjelesne
aktivnosti procijenjena je primjenom Global Physical Activity Questionnairea
(GPAQ), pri €emu su analizirane ukupna tjelesna aktivnost, tjelesna aktivnost
na radu, tjelesna aktivnost u transportu, tjelesna aktivnost u rekreaciji i vrijeme
sjedenja. Podaci su obradeni deskriptivhom statistikom, Kolmogorov-Smirno-
vim testom normalnosti i viSestrukom linearnom regresijskom analizom.

Rezultati: Medijan ukupne tjelesne aktivnosti iznosio je 3708,0 MET-min/tje-
dan, pri ¢emu su sve varijable tjelesne aktivnosti pokazale zna¢ajno odstupanje
od normalne distribucije. Regresijski model za ukupnu tjelesnu aktivnost bio je
statistiCki znaCajan i objasnio je 25,7 % varijance kriterija. Znacajni prediktori
ukupne tjelesne aktivnosti bili su u€estalost aktivnosti s djecom tjedno kao po-
zitivan prediktor te rekreacijsko bavljenje sportom kao negativan prediktor, Sto
je posliedica nacina kodiranja varijable, pri €emu je 1 oznac¢avalo bavljenje, a 2
nebavljenje rekreacijom. Modeli za tjelesnu aktivnost na radu, u transportu i u re-
kreaciji takoder su bili statistiCki znacajni, ali su objasnjavali maniji udio varijance.

Zaklju€ak: Rezultati upucuju na to da je tjelesna aktivnost odgoijiteljica viSe-
dimenzionalan obrazac ponasanja koji se razlikuje ovisno o domeni aktivno-
sti. Posebno se istiCe vaznost profesionalnog konteksta, odnosno ucestalosti
provodenija tjelesnih aktivnosti s djecom, kao relevantnog ¢imbenika ukupne i
radne tjelesne aktivnosti. Nalazi mogu imati prakti¢ne implikacije za planiranje
programa oc¢uvanja zdravlja, radne sposobnosti i profesionalne ucinkovitosti
odgojiteljica u ustanovama ranog i predskolskog odgoja.

Kljuéne rijeci: radna sposobnost; GPAQ); sjedilacko ponaSanje; profesio-
nalno zdravije; regresijska analiza
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Domain-Specific Predictors of Physical Activity among
Preschool Teachers: An Analysis of Total, Occupational,
Transport-Related, and Recreational Physical Activity

Objective: The aim of this study was to examine the level of physical activity among
preschool teachers and to determine the predictive contribution of age, years of
work experience, frequency of conducting physical activities with children, and
recreational sport participation to total physical activity and its specific domains.

Methods: The study included preschool teachers from Bjelovar Kindergarten
and Poletarac Kindergarten in Zagreb. The level of physical activity was as-
sessed using the Global Physical Activity Questionnaire (GPAQ). The following
variables were analysed: total physical activity, occupational physical activity,
transport-related physical activity, recreational physical activity, and sedentary
time. Data was analysed using descriptive statistics, the Kolmogorov—Smirnov
test of normality, and multiple linear regression analysis.

Results: The median value of total physical activity was 3708.0 MET-min/week,
while all physical activity variables showed significant deviations from normal
distribution. The regression model for total physical activity was statistically sig-
nificant and explained 25.7% of the criterion variance. Significant predictors of
total physical activity were the weekly frequency of physical activities conduct-
ed with children as a positive predictor, and recreational sport participation as a
negative predictor due to the coding of the variable, where 1 indicated participa-
tion and 2 indicated non-participation in recreational sport activities. The models
for occupational, transport-related, and recreational physical activity were also
statistically significant, although they explained a smaller proportion of variance.

Conclusion: The findings indicate that physical activity among preschool
teachers represents a multidimensional behavioural patterns that varies
across activity domains. The findings particularly highlight the importance of
the occupational context, that is the frequency of conducting physical activi-
ties with children, as a relevant determinant of total and occupational physical
activity. The findings may have practical implications for planning of programs
aimed at preserving health, work ability, and professional effectiveness among
preschool teachers working in early childhood education and care settings.

Keywords: work ability; GPAQ; sedentary behaviour; occupational health;
regression analysis
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Izmedu ekrana i stvarnosti:
suzivot umjetne inteligencije i dje¢jeg razvoja

Nikolina Kudeli¢, mag. preasc educ. asistent
Sveuciliste u Zagrebu, Uciteljski fakultet

Umijetna inteligencija (Al) aktivan je dionik odgojno-obrazovnog procesa te zna-
¢ajno mijenja nacin na koji djeca uce, komuniciraju i pristupaju informacijama.
lako Al alati omogucuju individualizaciju nastave, brzu dostupnost znanja i
podrsku ucenju, njihova sve veca primjena otvara pitanja o utjecaju na razvoj
mozga, mentalno zdravlje i socijalne kompetencije djece (UNESCO, 2024).

Tijekom djetinjstva i adolescencije najintenzivnije je neurobioloski razvoja
tijekom kojih sazrijevaju prefrontalni korteks i sustavi odgovorni za samore-
gulaciju, kontrolu Ziv€anih impulsa i donoSenje odluka. Istodobno je sustav
nagrade izrazito osjetljiv na podraZaje iz okoline. Digitalni sadrzZaji i Al alati
mogu aktivirati dopaminergiCke mehanizme povezane s motivacijom i osje-
¢ajem nagrade, $to kod djece moze povecati potrebu za stalnom digitalnom
stimulacijom (Haidt, 2024). Uz dopamin, vaznu ulogu imaju i endorfini, koji
pridonose osjecaju ugode, dok smanjena ukljuCenost u tjelesne, kreativne
i socijalne aktivnosti moze negativno utjecati na cjelokupni razvoj djeteta.

Vazna uloga je zrcalnih neurona u razvoju empatije, socijalnog u¢enja i emo-
cionalne regulacije. Buduci da se te sposobnosti razvijaju kroz neposrednu
interakciju s drugim ljudima, prekomjerno oslanjanje na digitalnu komunikaciju
moze ograniiti razvoj socijalnih vjestina. Istrazivanja pokazuju povezanost
problemati¢ne uporabe hipervizualizacije slika s pove¢anom anksioznoScu,
depresivnim simptomima, poremecajima spavanja i smanjenom koncentra-
cijom kod djece i adolescenata.

Osim utjecaja na mentalno zdravlje, sve se viSe raspravlja i o moguéem
djelovanju digitalnih tehnologija na razvoj paznje, izvrsnih funkcija, fine mo-
torike i grafomotorickih vjestina. Naime, dio aktivnosti koje su tradicionalno
ukljuc€ivale pisanje rukom, crtanje i manipulaciju predmetima zamjenjuje se
radom na digitalnim uredajima. Buduci da su grafomotoricki razvoj, paznja i
izvrSne funkcije medusobno povezani procesi, pretjerano oslanjanje na digi-
talne alate moze smanijiti prilike za razvoj vjestina vaznih za Skolsko ucenje,
pisanje i cjelokupni kognitivni razvoj djeteta.

38



Opce odgojno-obrazovne znanosti i discipline
General Educational Sciences and Disciplines
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Artificial Intelligence and Children’s Mental Health

Artificial intelligence (Al) has become an active component of the educa-
tional process, significantly changing the way children learn, communicate,
and access information. While Al tools enable personalized learning, faster
access to knowledge, and enhanced educational support, their increasing
use also raises important questions regarding their impact on brain develop-
ment, mental health, and children’s social competencies (UNESCO, 2024).

Childhood and adolescence represent critical periods of neurobiological
development during which the prefrontal cortex and the neural systems re-
sponsible for self-regulation, impulse control, and decision-making undergo
intensive maturation. At the same time, the brain’s reward system is highly
sensitive to environmental stimuli. Digital content and Al tools can activate
dopaminergic pathways associated with motivation and reward, potentially
increasing children’s need for continuous digital stimulation (Haidt, 2024). In
addition to dopamine, endorphins also contribute to feelings of pleasure and
well-being, whereas reduced engagement in physical, creative, and social
activities may negatively affect a child’s overall development.

An equally important role is played by mirror neurons, which are involved
in the development of empathy, social learning, and emotional regulation.
Since these abilities develop primarily through direct interpersonal interac-
tion, excessive reliance on digital communication may limit the development
of children’s social skills. Research has shown that problematic use of digital
media and highly visual online content is associated with increased anxiety,
depressive symptoms, sleep disturbances, and reduced attention in children
and adolescents.

Beyond its effects on mental health, growing attention has also been directed
toward the potential influence of digital technologies on attention, executive
functions, fine motor skills, and graphomotor development. Many activities that
traditionally involved handwriting, drawing, and manipulating physical objects
are increasingly being replaced by interactions with digital devices. Given that
graphomotor development, attention, and executive functions are closely in-
terconnected, excessive reliance on digital tools may reduce opportunities to
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develop essential skills required for school learning, handwriting, and children’s
overall cognitive development.

Keywords: artificial intelligence, mental health, children, brain development,
dopamine, mirror neurons, graphomotor skills, education

Trendovi promjena antropometrijskih karakteristika
predskolske djece povezani s dobi

izv. prof. dr. sc. Marijana Hraski, izv. prof. dr. sc. Mateja KunjeSi¢ Susilovic,
Franka Sepek, univ.bacc.praesc.educ.
Sveuciliste u Zagrebu, Uciteljski fakultet

Cilj ovog istrazivanja bio je ispitati trendove u razvoju antropometrijskih ka-
rakteristika kod predSkolske djece u dobi od 4 do 6 godina te utvrditi postoje
li statistiCki znacajne razlike izmedu razli€itih dobnih skupina. Uzorak sudioni-
ka sastojao se od 71 djeteta koji pohadaju vrti¢ u Zagrebu. Antropometrijska
mjerenja uklju€ivala su tjelesnu visinu, tjelesnu masu, opseg struka, opseg
bokova, debljinu koznih nabora leda, debljinu koznih nabora nadlaktice i
postotak tjelesne masti koji je izraCunat iz mjerenja koznih nabora. Podaci
su analizirani koriStenjem deskriptivne statistike, regresijske analize i t-testa
za nezavisne uzorke. Rezultati su pokazali statisti¢ki znacajnu vezu izmedu
dobi i tjelesne visine, $to ukazuje na jasan porast tjelesne visine s porastom
dobi. Znacajne razlike izmedu dobnih skupina uo€ene su i u tjelesnoj visini,
tjelesnoj masi i opsegu bokova. lako su mjerenja potkoZnog masnog tkiva
pokazala blagi pozitivan trend s dobi, te promjene nisu statistiCki znacaj-
ne. Sveukupno, rezultati sugeriraju da rast tjelesne visine i tjelesne mase
predstavlja najizrazenije antropometrijske promjene tijekom predskolskog
razdoblja. Pracenje antropometrijskih karakteristika i nutritivhog statusa u
ranom djetinjstvu vazno je za razumijevanje obrazaca rasta i za rano pre-
poznavanje potencijalnih zdravstvenih rizika povezanih sa sastavom tijela i
Zivotnim navikama.

Kljucne rijeéi: antropometrija; prehrambeni status; pred$kolska djeca; rast
i razvoj djeteta; sastav tijela
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Age-Related Trends in Anthropometric Characteristics
of Preschool Children

The aim of this study was to examine trends in the development of anthro-
pometric characteristics in preschool children aged 4 to 6 years and to deter-
mine whether statistically significant differences exist between different age
groups. The study sample consisted of 71 children attending a kindergarten
in Zagreb, Croatia. Anthropometric measurements included body height,
body mass, waist circumference, hip circumference, back skinfold thickne-
ss, upper arm skinfold thickness, and body fat percentage calculated from
skinfold measurements.

Data was analyzed using descriptive statistics, regression analysis, and in-
dependent samples t-tests. The results showed a statistically significant re-
lationship between age and body height, indicating a clear increase in body
height with increasing age. Significant differences between age groups were
also observed in body height, body mass, and hip circumference. Although
subcutaneous fat measurements showed a slight positive trend with age,
these changes were not statistically significant.

Overall, the results suggest that growth in body height and body mass repre-
sents the most pronounced anthropometric changes during the preschool
period. Monitoring anthropometric characteristics and nutritional status in
early childhood is important for understanding growth patterns and for the
early identification of potential health risks related to body composition and
lifestyle habits.

Keywords: anthropometry; body composition; child growth and develop-
ment; nutritional status; preschool children
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Digitalno okruzje kao potpora diferenciranoj nastavi
u prirodoslovhom podrucju

mag. chem. Sonja Rupci¢ Petelinc
Ministarstvo znanosti, obrazovanja i mladih

Digitalno okruzje pruza moguénosti za ostvarivanje diferencirane nastave
u prirodoslovnom podrucju. Takvo okruzje u€enicima treba omoguciti usva-
janje slozenih prirodoslovnih koncepata povezivanjem teorijskih spoznaja
s opazanjima proizas$lima iz provedenih istrazivanja, eksperimentiranja i
analize podataka. Diferencirana nastava podrazumijeva prilagodbu sadrza-
ja, procesa ucenja i pou€avanja, nastavnih strategija, metoda i oblika rada
razli¢itim potrebama, interesima, sposobnostima i tempu u€enja u¢enika. U
digitalnom okruZzju takve se prilagodbe mogu ostvarivati uporabom virtual-
nih laboratorija, interaktivnih obrazovnih sadrzaja, digitalnih alata za u€enje,
suradnju i vrednovanje te drugih platformi koje omogucuju individualizirano
uCenje i pra¢enje napretka ucenika.

U radu se daje pregled relevantne literature o primjeni digitalnih tehnologi-
ja u diferenciranoj nastavi prirodoslovnog podrucja. Na temelju objavljenih
istraZivanja i struénih radova sintetiziraju se spoznaje o moguénostima pri-
mjene digitalnih alata u prilagodbi nastavnog procesa razli€itim potrebama
ucenika te se izdvajaju najéesce isticane prednosti i izazovi njihove primjene.
Kljucne rijeci: diferencirana nastava; digitalno okruZenje; individualizacija
ucenja, prirodoslovno podrucje; obrazovna tehnologija
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Digital Learning Environment as Support for Differentiated
Instruction in Science Education

A digital learning environment provides opportunities for implementing dif-
ferentiated instruction in science education. Such an environment should
enable students to acquire complex scientific concepts by connecting theo-
retical knowledge with observations derived from inquiry, experimentation,
and data analysis. Differentiated instruction involves adapting curriculum
content, teaching and learning processes, instructional strategies, meth-
ods, and forms of work to students’ diverse needs, interests, abilities, and
learning pace. Within a digital learning environment, these adaptations can
be achieved through the use of virtual laboratories, interactive educational
resources, digital tools for learning, collaboration, and assessment, as well
as other platforms that support personalized learning and continuous mon-
itoring of students’ progress.

This paper presents a review of the relevant literature on the application of
digital technologies in differentiated science instruction. Based on published
research and professional literature, it synthesizes current knowledge on the
potential of digital tools to adapt the teaching process to students’ diverse
learning needs and identifies the most frequently reported benefits and chal-
lenges associated with their implementation.

Keywords: differentiated instruction; digital learning environment; person-
alized learning; science education; educational technology
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Percepcija liberalnih stremljenja u Skolstvu na prijelazu iz 19. u 20. st.

izv. prof. dr. sc. Drazenko Tomi¢
Sveudiliste u Zagrebu, Uciteljski fakultet

U izlaganju ¢e biti predstavljeni rezultati istrazivanja stavova suradnika ¢a-
sopisa ,Kr§¢anska Skola“ (Zagreb, 1897. — 1945.) o pojavi liberalnih struja-
nja u skolstvu i medu uciteljstvom koncem 19. i po¢etkom 20 st. Cemu je po
njihovom misljenju najviSe doprinio monarhijski $kolski zakon iz sredine 19.
st. Utvrdeno je kako se spomenuti suradnici teSko mire s gubitkom vjerskog
nadzora nad Skolama, a ponaosob osnovnim Skolama. Medu suradnicima
Casopisa prisutna je i stanovita paranoja zbog moguceg vrbovanja uciteljstva
i uCenika, ponaosob srednjoskolskih, od strane progresivnih skupina. Otud u
Casopisu veliki broj izvjeStaja o ekscesima u Skolstvu povezanima s aktivno-
stima liberala. Dominiraju izvjestaji iz austrijskih i francuskih Skola. Prisutan
je stav kako su moderne 8kole — bez ikakve vrijednosne osnove — nesposob-
ne za odgoj i neadekvatne za obrazovanje te kao takve pogubne za mladez
koja se zavedena liberalizmom otuduje od tradicije, gubi patriotske osjecaje,
postaje egoisti¢na i bahata. Projekt Istrazivanje i razvoj medijske pismenosti
u predskolskom i primarnom obrazovanju (IMPROVE) UFZG-NPOQO-25-835;
Financira Europska unija — NextGenerationEU.

Kljuéne rijeci: liberalizam, Skolstvo, uciteljstvo, odgoj, obrazovanje
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Perception of Liberal Aspirations in Education
at the Turn from the 19" to the 20" Century

The presentation will present the results of a study of the views of the au-
thors of the articles in the journal “Christian School” (Zagreb, 1897-1945)
on the emergence of liberal trends in education and among teachers in
the late 19th and early 20th centuries, which, in their opinion, was primari-
ly caused by the monarchical school law from the mid-19th century. It was
established that the authors above have difficulty coming to terms with the
loss of religious supervision over schools, and especially primary schools.
There is also a certain paranoia among the contributors to the journal due
to the possible recruitment of teachers and students, especially secondary
school students, by progressive groups. Hence, the journal contains many
reports about excesses in education related to the activities of liberals. Re-
ports from Austrian and French schools dominate. There is a prevailing view
that modern schools, without any value basis, are incapable of upbringing
and inadequate for education, and as such are disastrous for young people
who, seduced by liberalism, become alienated from tradition, lose patriotic
feelings, and become egotistical and arrogant. Project Research and devel-
opment of media literacy in preschool and primary education (IMPROVE)
UFZG-NPOO-25-835; Funded by the European Union — NextGenerationEU.

Keywords: liberalism, school system, teaching, upbringing, education
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Odgojna prisutnost roditelja i komunikacijski izazovi
u svijetu medija i drustvenih mreza

prof. dr. sc. Igor Kanizaj, doc. dr. sc. Snjezana Malisa
Hrvatsko katolicko sveuciliste

Odgojna prisutnost roditelja je viSedimenzionalan konstrukt koji obuhvaca na-
¢ine na koje roditelji svojim odnosom, ponasanjem i djelovanjem pridonose
cjelovitom razvoju djeteta (usp. Cao, 2026). Dosljedna roditeljska prisutnost
temeljna je za razvoj djece. Ona se ne realizira koli¢inom fizi¢ke prisutnosti,
vec pruzanjem pouzdane i uskladene paznje koja pomaZze djeci da se osjecaju
sigurno i shvaceno okruzeni brojnim izazovima kroz svijet medija i drustve-
nih mreza. Sve veéa angaziranost roditelja u fizicki, drustveni, emocionalni
i obrazovni zivot djece dovodi do hiperangaziranog roditeljstva koje definira
stilove roditeljstva, postupke, vrijeme i komunikaciju, kako obiteljsku tako i
izmedu roditelja i $kole (usp. McKenna i Millen, 2013). U kontekstu medija i
drustvenih pod pojmom roditeljske medijacije podrazumijevaju se strategije
koje roditelji koriste kako bi upravljali koriStenjem interneta kod svoje djece,
nadajuci se da ¢e maksimizirati prednosti i smanjiti moguénost Stete (usp.
Hartikainen i sur., 2017). Pritom se u literaturi najéeSc¢e navode tri temeljna
pristupa: zajednicko korisStenje, aktivna medijacija i restriktivha medijacija.
Temeljem istraZivanja medijskih navika djece u dobi od 10-16 o ukljucenosti
roditelja (EU Kids Online 2025) u radu ¢emo opisati karakteristike i obiljezja
novog modela odgojne prisutnosti roditelja koji je prilagoden izazovima me-
dijskog odgoja djece i mladih u Hrvatskoj.

Kljuéne rijeci: odgojna prisutnost, hiperangaZirano roditeljstvo, roditeljska
medijacija, druStvene mreze
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Educational Presence of Parents and Communication
Challenges in the World of Media and Social Networks

The educational presence of parents is a multidimensional construct that en-
compasses how parents, through their relationship, behavior, and actions,
contribute to the child’s overall development. Consistent parental presence
is fundamental to children’s development. It is not defined by the amount of
physical presence, but through their reliable and attuned attention that helps
children feel safe and understood, as numerous challenges in the world of
media and social networks surround them. The increasing engagement of
parents in the physical, social, emotional, and educational life of children
leads to hyper-engaged parenting, which defines parenting styles, practic-
es, time, and communication, both within the family and between parents
and school. In the context of media and social networks, parental mediation
refers to the strategies parents use to manage their children’s internet use,
hoping to maximize benefits and reduce the possibility of harm (cf. Hartika-
inen et al., 2017). In this regard, the literature identifies three fundamental
approaches: (1) co-use, (2) active mediation, and (3) restrictive mediation.
Based on research into the media habits of children aged 10-16 and parental
involvement (EU Kids Online 2025), this paper explores the characteristics
and features of a new model of parental educational presence adjusted to
the challenges of media education for children and young people in Croatia.

Keywords: educational presence, hyper-engaged parenting, parental me-
diation, social networks
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Izazovi razvoja djece u suvremenom svijetu

Antonia Bodi$ univ.mag.prim.educ., Ida Jakoli¢ univ.mag.praesc.educ.
Djedji vrti¢ Didi

Sve intenzivnija prisutnost digitalnih tehnologija u svakodnevnom Zivotu
djece rane i predskolske dobi otvara nova pitanja o njihovom utjecaju na
cjelokupan djecji razvoj i kvalitetu odgojno-obrazovnog procesa. lako di-
gitalni mediji mogu biti vrijedan obrazovni resurs kada se koriste svrhovito
i razvojno primjereno, suvremena istrazivanja upozoravaju da pretjerana
izloZzenost ekranima moze biti povezana s teSko¢ama u govorno-jezicnom
razvoju, paznji, emocionalnoj samoregulaciji, motorickim sposobnostima te
socijalnim vjestinama i funkcioniranju djece u odgojno-obrazovnoj skupini.
Rad objedinjuje analizu relevantne hrvatske i medunarodne znanstvene li-
terature s prikazom studije slu€aja djece u dobi od Sest do sedam godina iz
starije odgojno-obrazovne skupine. U promatranoj skupini uo¢ene su te$-
kocCe u pona$anju, komunikaciji, govorno-jezicnom razvoju i socijalnim in-
terakcijama, pri Cemu se razmatra moguca povezanost navedenih obiljeZja
s obrascima koriStenja digitalnih uredaja. Analiza polazi od spoznaja da je
razvoj djeteta rezultat medudjelovanja bioloSkih, obiteljskih, drustvenih i od-
gojno-obrazovnih ¢imbenika, pri E¢emu se digitalno okruzenje promatra kao
jedan od vaznih suvremenih utjecaja.

Doprinos rada ogleda se u povezivanju teorijskih spoznaja s iskustvima iz
odgojno-obrazovne prakse te u ukazivanju na potrebu razvoja uravnoteZenih
digitalnih navika, osnazivanja digitalnih kompetencija odgoijitelja i roditelja
te promicanja igre, kretanja i neposredne socijalne interakcije kao temeljnih
Cimbenika cjelovitog razvoja djeteta. Dobiveni uvidi mogu pridonijeti unap-
redenju odgojno-obrazovne prakse i oblikovanju preporuka za odgovornu
primjenu digitalnih tehnologija u ranom i predSkolskom odgoju i obrazovaniju.
Kljucne rijeci: cjelovit razvoj; digitalno okruzenje; rana i predskolska dob;
studija slu¢aja

48



Opce odgojno-obrazovne znanosti i discipline
General Educational Sciences and Disciplines

Challenges of Child Development in the Modern World

The increasingly intensive presence of digital technologies in the daily lives
of early childhood opens up new questions about their impact on overall child
development and the quality of the educational process. Although digital me-
dia can be a valuable educational resource when used purposefully and in
a developmentally appropriate manner, contemporary research warns that
excessive screen exposure can be associated with difficulties in speech and
language development, attention, emotional self-regulation, motor skills, as
well as social skills and children’s functioning within the educational group.

The paper combines an analysis of relevant Croatian and International sci-
entific literature with a case study of children aged six to seven from an older
educational group. In the observed group, difficulties in behavior, communica-
tion, speech and language development, and social interactions were noted,
while considering the possible correlation between these characteristics and
patterns of digital device usage. The analysis is based on the insight that
child development is the result of the interaction between biological, family,
social, and educational factors, with the digital environment viewed as one
of the important contemporary influences.

The contribution of this paper is reflected in connecting theoretical insights
with experiences from educational practice, and in pointing out the need to
develop balanced digital habits, strengthen the digital competencies of ed-
ucators and parents, and promote play, movement, and direct social inter-
action as foundational factors of a child’s holistic development. The insights
obtained can contribute to the improvement of educational practice and the
formulation of recommendations for the responsible application of digital
technologies in early childhood education.

Keywords: holistic development; digital environment; early childhood and;
case study
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Od situacijskog poticaja do kurikulskog procesa:
profesionalno prosudivanje odgojitelja
u suvremenom odgoju i obrazovanju

Ana Cyvjeticanin, mag. praed. educ., Tena Andrijani¢ univ. bacc. praesc. educ.
Djedji vrti¢ Carobna $uma

U kontekstu sve intenzivnije prisutnosti tehnologije u odgoju i obrazovanju
rasprave su naj¢esc¢e usmjerene na mogucénosti primjene razli€itih digitalnih
alata, dok se manje pozornosti posvecuje profesionalnom prosudivanju od-
gojitelja koje tehnologiju pretvara u smislen dio dje¢jega u€enja. Rad polazi
od spontano iskazanog interesa djeteta za fotografiranje koji je, zahvaljujuci
profesionalnim odlukama odgojitelja, prerastao u otvoreni kurikulski proces.
Cilj rada jest analizirati na koji nacin profesionalno prosudivanje odgoijitelja
doprinosi oblikovanju kurikula utemeljenoga na interesima djece te kako fo-
tografiranje postaje sredstvo istrazivanja, dokumentiranja i povezivanja razli-
Citih konteksta djetetova Zivota. Analiza se temelji na kvalitativnom pristupu
i obuhvaca dokumentaciju nastalu tijekom odgojno-obrazovnoga procesa,
ukljucujuci refleksivne zapise odgojitelja, zapise o tijeku aktivnosti i fotogra-
fije koje su stvarala djeca.
Analiza upucuje na to da je pocetni interes jednoga djeteta, uz promisljeno
obogacivanje odgojno-obrazovnoga okruzenja i kontinuirano pracenje razvoja
ucenja, prerastao u zajednicko istrazivanje koje je ukljuCilo djecu, roditelje i
lokalnu zajednicu. Fotografiranje je pritom postalo sredstvo izrazavanja, raz-
mjene iskustava i zajedni¢koga promis$ljanja, a javno predstavljanje dje¢jih
fotografija dodatno je osnazilo suradnju vrti¢a, obitelji i lokalne zajednice.
Rad upucuje na to da inovativhost odgojno-obrazovne prakse nije odredena
uporabom tehnologije, nego profesionalnim prosudivanjem odgojitelja koji u
djecjim interesima prepoznaje mogucénosti za oblikovanje kurikula.
Kljucne rijeci: djecja participacija; iskustveno ucenje; partnerstvo s obitelji;
refleksivna praksa; razvoj kurikula; suvremeni odgoj
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From a Situational Prompt to a Curriculum Process:
Educators’ Professional Judgement in Contemporary
Early Childhood Education

In the context of the increasingly intensive presence of technology in education,
discussions are most often focused on the possibilities of applying various di-
gital tools, while less attention is given to educators’ professional judgement
that transforms technology into a meaningful part of children’s learning. This
paper starts from a child’s spontaneously expressed interest in photography,
which, through educators’ professional decisions, developed into an open-en-
ded curriculum process.

The aim of the paper is to analyse how educators’ professional judgement
contributes to the development of a curriculum based on children’s intere-
sts and how photography becomes a means of exploring, documenting, and
connecting different contexts of children’s lives. The analysis is based on a
qualitative approach and includes documentation generated throughout the
educational process, including educators’ reflective notes, records of activity
processes, and photographs created by children.

The analysis indicates that the initial interest of one child, supported by the
thoughtful enrichment of the educational environment and continuous moni-
toring of learning development, evolved into a shared inquiry involving chil-
dren, parents, and the local community. Photography thus became a means
of expression, exchange of experiences, and joint reflection, while the pu-
blic presentation of children’s photographs further strengthened cooperation
between the kindergarten, families, and the local community.

The paper indicates that innovation in educational practice is not determi-
ned by the use of technology itself, but by the professional judgement of
educators who recognise children’s interests as opportunities for curriculum
development.

Keywords: children’s participation; experiential learning; partnership with
families; reflective practice; curriculum development; contemporary early
childhood education
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Sustav osiguranja kvalitete kao prepreka ili potpora?
Epistemoloski i regulatorni aspekti prilagodbe studijskih programa

prof. dr. sc. Jadranka Lasi¢ Lazi¢', prof. emeritus dr. sc. Damir Boras?
Sveuciliste Sjever', Sveuciliste u Zagrebu?, Hrvatska

U radu se analizira odnos izmedu normativno uredenih sustava osigurava-
nja kvalitete u visokom obrazovanju i potrebe za kontinuiranom prilagodbom
studijskih programa ubrzanom razvoju znanosti, tehnologije, struka i profesi-
onalne prakse. Polazi se od pretpostavke da postoji strukturna napetost iz-
medu dinami¢ne prirode znanstvenoga razvoja i pretezito statiCki oblikovanih
regulatornih postupaka kojima se odobravaju i mijenjaju studijski programi.
lako suvremeni koncepti visokog obrazovanja i kvalifikacijski okviri naglasa-
vaju vaznost redovitog uskladivanja ishoda u€enja s razvojem znanstvenih
disciplina i potrebama trzista rada, sloZeni postupci odobravanja izmjena
Cesto ograni¢avaju pravodobnu kurikularnu prilagodbu.

Cilj rada jest ispitati u kojoj mjeri postojeci sustav osiguravanja kvalitete isto-
dobno osigurava stabilnost visokog obrazovanja, ali i proizvodi normativnu
inertnost koja otezava razvoj inovativnih i interdisciplinarnih studijskih progra-
ma. Analiza integrira epistemoloSku perspektivu razvoja znanja s pravno-re-
gulatornom analizom nacionalnog sustava osiguravanja kvalitete, ukljuujuci
zakonski okvir, kvalifikacijske okvire, akreditacijske postupke te institucionalne
procedure izmjene studijskih programa. Posebna se pozornost posvecuje razli-
kovaniju stabilnosti kvalifikacijskog okvira od potrebne fleksibilnosti kurikuluma
te ulozi sustava kvalitete u uspostavljanju ravnoteze izmedu tih dviju dimenzija.

Na temelju provedene analize predlaZze se konceptualni model sustava kvali-
tete koji razlikuje strateski stabilne elemente studijskih programa od onih koji
zahtijevaju kontinuiranu prilagodbu. Rad pokazuje da sustavi osiguravanja
kvalitete ne moraju biti isklju€ivo mehanizmi regulatorne kontrole, nego mogu
postati instrumenti sustavne kurikularne inovacije, pod uvjetom da omoguce
fleksibilnije postupke za manje i iterativhe izmjene studijskih programa. Time
se doprinosi raspravi o razvoju modela osiguravanja kvalitete koji istodobno
Stite akademske standarde i omogucuju pravodobno uskladivanje visokog
obrazovanja s promjenama u znanosti i drustvu.

Kljuéne rijeci: Sustav osiguranja kvalitete, visoko obrazovanje, kurikul, mo-
del sustava osiguranja kvalitete
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Quality Assurance Systems as a Constraint or a Support?
Epistemological and Regulatory Aspects
of Study Programme Adaptation

This paper analyses the relationship between normatively regulated quality assur-
ance systems in higher education and the need for the continuous adaptation of
study programmes to the accelerated development of science, technology, profes-
sions, and professional practice. It is based on the assumption that there exists a
structural tension between the dynamic nature of scientific development and the
predominantly static regulatory procedures through which study programmes are
approved and modified. Although contemporary concepts of higher education and
qualification frameworks emphasize the importance of regularly aligning learning
outcomes with the development of scientific disciplines and labour market needs,
complex approval procedures for programme modifications often constrain timely
curricular adaptation.

The aim of the paper is to examine the extent to which the existing quality
assurance system simultaneously ensures the stability of higher education
while also generating normative inertia that hinders the development of in-
novative and interdisciplinary study programmes. The analysis integrates an
epistemological perspective on knowledge development with a legal-regulato-
ry analysis of the national quality assurance system, including the legislative
framework, qualification frameworks, accreditation procedures, and institution-
al processes for modifying study programmes. Particular attention is paid to
distinguishing the stability of the qualification framework from the necessary
flexibility of the curriculum, as well as to the role of quality assurance systems
in establishing a balance between these two dimensions.

Based on the conducted analysis, a conceptual model of a quality assurance sys-
tem is proposed that distinguishes between strategically stable elements of study
programmes and those requiring continuous adaptation. The paper demonstrates
that quality assurance systems need not function solely as mechanisms of regulato-
ry control but can become instruments of systematic curricular innovation, provided
they enable more flexible procedures for minor and iterative modifications of study
programmes. In this way, the paper contributes to the discussion on the development
of quality assurance models that simultaneously safeguard academic standards and
enable the timely alignment of higher education with changes in science and society.

Keywords: quality assurance system, higher education, curriculum, quality
assurance system model
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Zastupljenost ljudsko-pravne dimenzije gradanskog
odgoja i obrazovanja u inicijalnom obrazovanju buducéih
ucitelja: komparativna analiza studijskih programa
Cetiriju hrvatskih sveucilista
prof. dr. sc. VISnja Raji¢, izv. prof. dr. sc. Alena Letina; Sanja Canjek-Androic¢,

izv. prof. dr. sc. Srna Jenko Miholi¢
Sveuciliste u Zagrebu, Uciteljski fakultet

Kompetencije za promicanje ljudskih prava razvijaju se tijekom inicijalnoga
obrazovanja buducih ucitelja i ¢ine vaznu sastavnicu njihova profesional-
nog identiteta. Cilj istrazivanja bio je komparativna analiza zastupljenosti i
oblika integracije ljudsko-pravne dimenzije gradanskoga odgoja i obrazova-
nja u formalno obrazovanje buduéih ucitelja na Cetiri hrvatska sveuciliSta u
Zagrebu, Splitu, Rijeci i Osijeku. U tu svrhu provedena je analiza sadrzaja
ishoda uc€enja u studijskim programima. AnalitiCki okvir izveden je iz kon-
ceptualizacije ljudsko-pravne dimenzije ICCS-a 2022 i hrvatskih kurikulum-
skih dokumenata, a rezultati su interpretirani triadnim modelom koji razli-
kuje obrazovanje o ljudskim pravima, kroz ljudska prava i za ljudska prava.
Analiza je utvrdila da postoji razlika u zastupljenosti ishoda ucenja ovisno
o Sveucilistu, kao i o vrsti kolegija u kojoj su ishodi zastupljeni na razli€itim
Sveucilistima. Rezultati pokazuju prevladavanje ishoda usmjerenih na zastitu
ljudskih prava, prava djeteta te povezivanje prava s odgovorno$cu, dok je
globalna ljudsko-pravna odgovornost marginalno zastupljena. Obrazovanje
za prava, kao transformativna dimenzija modela, uglavnom je zastupljeno u
izbornim kolegijima, dok su obvezni kolegiji usmjereni na obrazovanje kroz
ljudska prava. Obvezni kolegiji ne sadrze nijedan ishod usmjeren na razvoj
stavova i vrijednosti. Nalazi upucuju na prevladavanje kognitivhog pristupa
te potrebu sustavnije integracije ljudsko-pravne dimenzije u obveznu jezgru
inicijalnoga obrazovanja ucitelja.

Kljucne rijeci: inicijalno obrazovanje ucitelja; gradanski odgoj i obrazovanje;
odgoj i obrazovanje za ljudska prava; studijski program
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Human Rights Dimension of Citizenship Education
in Initial Teacher Education: Comparative Analysis
of Study Programmes at Four Croatian Universities

Developing competencies to promote human rights is a central objective
of initial teacher education and an important component of future teachers’
professional identity. The aim of this study was comparative analysis of the
representation and modes of integration of the human rights dimension of
civic and citizenship education in initial teacher education programmes at four
Croatian universities in Zagreb, Split, Rijeka and Osijek. For this purpose,
content analysis of learning outcomes in teacher education programmes
was conducted. The analytical framework was derived from the conceptual-
isation of the human rights dimension in ICCS 2022 and Croatian curricular
documents, and the findings were interpreted using the triadic model of ed-
ucation about, through, and for human rights. The analysis found that there
is a difference in the representation of learning outcomes depending on the
University, as well as in the type of course in which these outcomes are rep-
resented across different Universities. The results indicate the predominance
of learning outcomes related to the protection of human rights, children’s
rights, and the connection between rights and responsibilities, while global
human rights responsibility is only marginally represented. Education for hu-
man rights, as the transformative dimension of the model, is predominantly
represented in elective courses, whereas education through human rights
predominates in compulsory courses. At the same time, compulsory cours-
es do not contain learning outcomes aimed at the development of attitudes
and values. The findings indicate the predominance of a cognitive approach
and point to the need for a more systematic integration of the human rights
dimension into the compulsory core of initial teacher education.

Keywords: initial teacher education; civic and citizenship education; human
rights education; teacher education programmes
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Umjetna inteligencija u obrazovanju
kroz komentare citatelja hrvatskih internetskih portala

Esmeralda Slavicek, mag. psych.
Srednja $kola Prelog, Gospodarska $kola Cakovec i Osnovna $kola Domasinec

Rad istrazuje kako korisnici hrvatskih internetskih portala, u javno dostupnim ko-
mentarima, konstruiraju ulogu umjetne inteligencije u obrazovanju. Provedena je
kvalitativna refleksivna tematska analiza komentara uz odabrane ¢lanke portala
Index.hr i 24sata objavljene od 1. sije€nja do 20. srpnja 2026. Analiza pokazuje
nekoliko povezanih obrazaca: Al kao moguéu zamjenu za samostalno mislje-
nje, Al kao koristan alat uz ljudsku kontrolu, probleme akademske autentiCnosti
i autorstva, potrebu za Al pismeno3cu, ulogu nastavnika te pitanja regulacije i
svrhe obrazovanja. SrediSnji nalaz jest da se komentatorski diskurs ne dijeli jed-
nostavno na zagovornike i protivnike Al-ja, nego da se prihvatljivost tehnologije
naj¢eSc¢e povezuje s nacinom i svrhom njezine uporabe. Zaklju¢no, rasprava o
Al-ju u obrazovaniju istodobno je rasprava o samostalnosti, autorstvu, ucenju i
ulozi Covjeka u obrazovnom procesu.

Kljucne rije¢i: akademska autenti¢nost; Al pismenost; autorstvo; digitalni
Javni prostor; kognitivni napor

Artificial Intelligence in Education
through Reader Comments on Croatian Online News Portals

This paper examines how users of Croatian online news portals construct the role
of artificial intelligence in education through publicly available reader comments. A
qualitative reflexive thematic analysis was conducted on comments accompanying
selected articles published on Index.hr and 24sata between January 1 and July
20, 2026. The analysis identified several interconnected patterns: Al as a poten-
tial substitute for independent thinking, Al as a useful tool under human control,
issues of academic authenticity and authorship, the need for Al literacy, the role
of teachers, and questions concerning the regulation and purpose of education.
The central finding is that the comment discourse cannot be simply divided into
supporters and opponents of Al, as the acceptability of the technology is most
often linked to the manner and purpose of its use. In conclusion, discussions of
Al in education simultaneously constitute discussions about independence, au-
thorship, learning, and the role of humans in the educational process.

Keywords: academic authenticity; Al literacy; authorship; cognitive effort;
digital public sphere
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Izgradnja profesionalnog identiteta buducih ucitelja kroz
terensko istrazivanje motivacije gradana za cjelozivotno uéenje

izv. prof. dr.sc. Goran Lapat
Sveuciliste u Zagrebu

Cjelozivotno ucenje predstavlja klju¢nu komponentu osobnog i profesionalnog
razvoja u suvremenom drustvu. U sklopu obiljezavanja ,20. tjedna cjelozi-
votnog ucenja” studenti Uciteljskog fakulteta proveli su terensko istrazivanje
usmjereno na ispitivanje stavova Sire javnosti. Cilj je analizirati percepciju
gradana o neformalnom u&enju, ulogu mentora u njihovom Zivotu te intrin-
zi¢nu motivaciju za stjecanjem novih znanja. Podaci su prikupljeni kvalita-
tivnom metodom putem strukturiranih intervjua sa slu¢ajnim prolaznicima.
Istrazivacki instrument sastojao se od tri klju¢na pitanja usmjerena na: 1)
osvjeStavanje nedavnih neformalnih i svakodnevnih obrazovnih iskustava
izvan formalnog sustava; 2) identifikaciju inspirativnih uzora i vaznost men-
torskog utjecaja na osobni rast; te 3) ispitivanje buducih edukativnih Zelja i
interesa u uvjetima neograni€enih resursa.

Ovaj rad daje pregled prikupljenih odgovora te ukazuje na to da gradani €esto
ne percipiraju svakodnevno usvajanje vjestina kao validan oblik u€enja. S
druge strane, rezultati naglasavaju snazan utjecaj neformalnih edukatora na
motivaciju pojedinca. Analiza odgovora o buducim Zeljama pruza dragocjen
uvid u neostvarene edukativne potrebe odraslih osoba. Zaklju¢no, rezultati
ovog istraZzivanja sluze kao smjernica za daljnje promicanje programa obra-
zovanja odraslih, naglaSavajuci vaznost proaktivnog i interaktivnog pristu-
pa zajednici, $to se pokazalo kao iznimno korisno iskustvo za profesionalni
razvoj buduéih ucitelja.

Kljucne rijeci: cjelozivotno ucenje, motivacija, neformalno obrazovanje,
profesionalni identitet
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Constructing the Professional Identity of Future Teachers through
Field Research on Citizens’ Motivation for Lifelong earning

Lifelong learning is a key component of personal and professional develop-
ment in contemporary society. As part of the “20th Lifelong Learning Week”
observances, students from the Faculty of Teacher Education conducted
field research aimed at examining the attitudes of the general public. The
goal was to analyze citizens’ perceptions of non-formal learning, the role of
mentors in their lives, and their intrinsic motivation to acquire new knowled-
ge. Data were collected using a qualitative method involving structured in-
terviews with random passersby. The research instrument consisted of three
key questions focusing on: 1) raising awareness of recent non-formal and
everyday educational experiences outside the formal system; 2) identifying
inspiring role models and the importance of mentorship’s influence on per-
sonal growth; and 3) exploring future educational aspirations and interests
under conditions of unlimited resources.

This paper presents an overview of the collected responses and indicates
that citizens often do not perceive the everyday acquisition of skills as a valid
form of learning. On the other hand, the results highlight the strong influence
of non-formal educators on individual motivation. The analysis of responses
regarding future aspirations provides valuable insight into the unmet educa-
tional needs of adults. In conclusion, the study’s results serve as a guideli-
ne for the further promotion of adult education programs, emphasizing the
importance of a proactive and interactive approach to the community—an
experience that proved exceptionally beneficial for the professional deve-
lopment of future teachers.

Keywords: lifelong learning, motivation, non-formal education, professional
identity.
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Otpornost informacijskih sustava na potencijalne napade

prof. dr. sc. Vladimir Simovié, mr. sc. Vladimir Simovi¢!,
izv. prof. dr. sc. Matija Varga?, mr. sc. Irena Bogdanié?
Veleuciliste Baltazar ZapreSic', Sveuciliste Sjever?, Hrvatska

U radu se u obliku prethodnog istrazivanja i prve informacije, provedenog
metodom istraZivanja i analize relevantnih znanstvenih i stru¢nih tekstova,
analizira (Pro&Contra analizom — izvedenicom SWOT analize) otpornost
informacijskih sustava na napade putem mreze raCunala. Analiticki ¢e se
prikazati kljuéna svojstva kod najCesc¢ih vrsta napada na informacijske su-
stave poput: ,Ransomware®“-a, ,Phishing2-a, ,DDoS"-a te sli¢nih napada na
informacijsku infrastrukturu uz Pro&Contra analizu klju¢nih (najéescih) svoj-
stava kod stvarnih primjera prijetnji i napada. Posebno ¢e se usmijeriti na
Pro&Contra analizu otpornosti informacijskih sustava kod organizacijskih i
tehnickih mjera zastite i sigurnosti, uz analize kod izrade plana incidenata,
uskladenosti sa standardima tipa ,ISO/IEC 27001“ i ,NIST“ okvir, te uloge
sigurnosnih timova (,CSIRT*, ,SOC2“) i uz osvrt na ,NGFW* tehnologiju {j.
,Next-Generation Firewall* (,NGFW*) kao kljuénu tehnologiju otpornosti na
kibernetiCke sigurnosne ugroze. AnalitiCki ¢e se obraditi zakonski aspekti,
Zakon o kiberneti¢koj sigurnosti, utjecaji medunarodne suradnje kod globalnih
prijetnji. Analizirati Ce se primjena umjetne inteligencije u otkrivanju prijetnji,
edukacija korisnika, te najCeSce vrste izazova. Otpornost informacijskih su-
stava na potencijalne napade je bitna za provedbu proaktivnog pristupa za-
stiti i sigurnosti koji objedinjuje tehnologiju, zakonodavni okvir i kontinuiranu
edukaciju u svrhu izgradnje otpornosti informacijskih sustava na potencijalne
napade, u dijelu izgradnje ,lifeware“-a, te se daju prve preporuke za smjer i
nacin provedbe opseznijih daljnjih istrazivanja i dr.

Kljuéne rijeci: kiberneticka sigurnost, vatro zid napredne generacije, poten-
cijalne prijetnje, otpornost na napade, primjena umjetne inteligencije
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Information Systems Resistance to Potential Attacks

With Pro&Contra analysis — a derivative of SWOT analysis, the paper anal-
yses the resilience of information systems to attacks via computer networks,
as “preliminary research” and “first scientific information”, conducted using
the method of research and analysis of relevant scientific and professional
texts. The key characteristics of the most common types of attacks on infor-
mation systems, such as “Ransomware”, “Phishing2”, “DDoS” and similar
attacks on information infrastructure, will be analytically presented, along
with a Pro&Contra analysis of the key (most common) characteristics of real
examples of threats and attacks. It will particularly focus on the Pro&Contra
analysis of the resilience of information systems in organizational and tech-
nical protection and security measures, with analyses of the development of
an incident plan, compliance with standards such as “ISO/IEC 27001” and
the “NIST” framework, and the role of security teams (“CSIRT”, “SOCZ2"),
and with a review of “NGFW” technology, i.e. “Next-Generation Firewall”
(“NGFW”) as a key technology for resilience to cyber security threats. Legal
aspects, the Cybersecurity Act, and the impact of international cooperation
on global threats will be analysed. The application of artificial intelligence in
threat detection, user education, and the most common types of challenges
will be analysed. The resilience of information systems to potential attacks
is essential for implementing a proactive approach to protection and securi-
ty that combines technology, the legislative framework, and continuous ed-
ucation for the purpose of building the resilience of information systems to
potential attacks, in the area of building “life-ware”, and initial recommenda-
tions are given for the direction and method of implementing more extensive
further research, etc.

Keywords: application of artificial intelligence, cyber security, advanced
generation firewall, potential threats, resistance to attacks
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Softversko inzenjerstvo — Podrucje znanja — Odrzavanje
softvera: Analiza logistike poslovnih usluga sustava e-gradani

mr. sc. Vladimir Simovi¢', mr. sc. lvana Vugdelija Ti¢arié?, prof. dr. sc. Du$an Bobera?
Sveuciliste Algebra Bernays', Veleuciliste Baltazar?, Univerzitet Novi Sad,
Ekonomski fakultet Subotica®

Podrucje znanja odrzavanja softvera povezano je sa svim ostalim aspektima
softverskog inzenjerstva; podrucja opisnog znanja primjenjuju se na sva osta-
la podruéja znanja u softverskom inZzenjerstvu. Ovaj istrazivacki rad takoder
raspravlja o analizi logistike poslovnih usluga u hrvatskom sustavu e-Gradani,
s naglaskom na podrucje znanja i zadovoljstvo korisnika, uz preporuke za po-
boljSanje. Nasa analiza logistike poslovnih usluga hrvatskog sustava e-Gradani
usmijerena je na fazu nakon isporuke. Aktivnosti hrvatskog sustava e-Gradani
nakon isporuke uklju€uju nadzor softvera, modifikaciju, obuku i suradnju s ko-
risnickom podrskom (help desk). Aktivnosti podrske radu i odrzavanju softvera
za hrvatski sustav e-Gradani provode se tijekom faze prije isporuke i faze na-
kon isporuke. Aktivnosti hrvatskog sustava e-Gradani prije isporuke ukljuCuju
planiranje operacija nakon isporuke, odrzavanje sposobnosti te utvrdivanje lo-
gistiCke podrske potrebne za prijelaz iz faze razvoja u fazu odrzavanja. Svrha je
istrazivanja utvrditi u kojoj mjeri hrvatski sustav e-Gradani, kao digitalna usluga
javne uprave, zadovoljava logisti¢ke i korisni¢ke potrebe kako bi se identificirali
softversko — inzenjerski i poslovno-upravljacki izazovi. U prvom dijelu istraziva-
nja dajemo pregled teorijskog okvira e-uprave i digitalizacije javnih usluga, uz
kratku analizu primjera iz drugih zemalja Europske unije i regija u okruZenju Hr-
vatske (s detaljnim ispitivanjem logistike i razvoja hrvatskog sustava e-Gradani,
ukljuéujuci njegovu funkcionalnost i statistiku koristenja). Drugi, empirijski dio
istrazivanja obuhvatio je analize logistike poslovnih usluga hrvatskog sustava
e-Gradani, s naglaskom na podrucje znanja i zadovoljstvo korisnika s preporu-
kama za poboljSanje. Analiticki rezultati logistike poslovnih usluga za hrvatski
sustav e-Gradani pokazuju da vecina korisnika prepoznaje vaznost sustava
e-Gradani za modernizaciju javne uprave te ukazuje na softversko — inzenjerske
nedostatke u intuitivnosti korisniCkog sucelja i (ograni¢enoj) integraciji usluga.
Na temelju ovih nalaza predlaZe se nekoliko mjera za poboljSanje logistike po-
slovnih usluga hrvatskog sustava e-Gradani i povec¢anje zadovoljstva korisnika.

Kljuéne rijeci: hrvatski sustav e-Gradani, podrucje znanja odrZzavanja sof-
tvera, logistika poslovnih usluga, korisni¢ko iskustvo
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Software Engineering — Knowledge Area
— Software Maintenance: Analysis of the Logistics
of Business Services of the E-Citizen System

The knowledge area of software maintenance is related to all other aspects
of software engineering; the areas of description knowledge apply to all other
knowledge areas in software engineering. This research paper also discusses
the logistics of business services analysis in the Croatian e-citizen system, fo-
cusing on the knowledge area and user satisfaction with recommendations for
improvement. Our analysis of the logistics of business services of the Croatian
e-citizen system focuses on the post-delivery phase. Post-delivery activities
of the Croatian e-citizen system include software monitoring, modification,
training, and liaising with the help desk. Software operations and maintenance
support activities for the Croatian e-Citizen system are performed during the
pre-delivery and post-delivery phases. Pre-delivery activities of the Croatian
e-citizen system include planning post-delivery operations, maintaining the
ability and determining the logistical support required to transition from devel-
opment to maintenance. The research aims to determine the extent to which
the Croatian e-citizen system, as a digital public administration service, meets
logistical and user needs to identify the business managerial challenges. In the
first part of the research, we provide an overview of the theoretical framework
of e-government and the digitalisation of public services, with a short analysis
of examples from other EU countries and regions near Croatia (with an ex-
amination of the logistics and development of the Croatian e-citizen system
in detail, including its functionality and usage statistics). The second part of
the research, the empirical part, involved analyses of the logistics of business
services of the Croatian e-citizen system, focusing on the knowledge area and
user satisfaction with recommendations for improvement. Analytical results of
the logistics of business services for the Croatian e-citizen system show that
most users recognise the importance of the Croatian e-citizen system for mod-
ernising public administration and point out shortcomings in the intuitiveness
of the user interface and (limited) service integration. Based on these findings,
several measures are proposed to improve the logistics of business services
of the Croatian e-citizen system and enhance user satisfaction.

Keywords: Croatian e-citizen system, knowledge area of software mainte-
nance, logistics of business services, user experience
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Softversko inzenjerstvo — Podrucje znanja
— Odrzavanje softvera: Analiza logistike poslovnih procesa
hrvatskoga poreznog sustava

mr. sc. Vladimir Simovié', prof. dr. sc. Mislav Balkovié', Velimir Novosel?, mag. oec.
Sveuciliste Algebra Bernays', Veleuciliste Baltazar?

Prema postoje¢em znanju u softverskom inzenjerstvu, tj. podrucju odrzavanja
softvera, na3a je namjera bila izraditi modernu, znanstveno utemeljenu analizu
logistike poslovnih procesa hrvatskog poreznog sustava (HPoS), ukljucujuci
komponente ePorez i mPorez. Logistika poslovnih usluga i procesa, informa-
cijska tehnologija (IT) koja se koristi u HPoS-u, znac¢ajno utje€e na ucinkovitost,
transparentnost i pravednost poreznih postupaka. Ovo eksperimentalno istrazi-
vanje istrazuje kako IT rjeSenja optimiziraju logistiku prikupljanja, obrade i anali-
ze poreznih podataka te smanjuju administrativne troskove i vrijeme. Uvodenje
“e-Porezne” omogucilo je transparentnije i elektroni¢ki dostupnije podnosenje
i obradu poreznih prijava, brzu naplatu poreza, poboljSanu sigurnost i zastitu
privatnosti podataka u eOporezivanju, pojednostavljenu komunikaciju izmedu
poreznih obveznika i nadleznih tijela, poboljSan pristup podacima o poreznim
obvezama, propisima i rokovima putem online platforme HPoS-a, olakSano ot-
krivanje poreznih prijevara i nepravilnosti te doprinijelo poboljSanoj likvidnosti
i financijskom upravljanju. Implementacija eOporezivanja predstavlja izazove
zbog potrebe za kontinuiranim poboljSanjem tehnicke infrastrukture, osigura-
vanjem sigurnosti podataka te edukacijom i osposobljavanjem korisnika, $to je
klju€no za funkcioniranje eOporezivanja u punom potencijalu i za modernizaciju
logistike poslovnih procesa HPoS-a. Studija analizira klju¢ne aspekte implemen-
tacije IT-a u poreznom sustavu, procjenjujuci kako tehnoloski napredak oblikuje
suvremeni pristup poreznom i financijskom upravljanju. Ovo istrazivanje o ko-
risnickim iskustvima s koristenjem eOporezivanja i mOporezivanja aplikacija
provedeno je radi procjene korisni¢kog iskustva. Obuhvatilo je razli¢ite demo-
grafske skupine korisnika kako bi se dobio sveobuhvatan uvid u njihove potrebe,
oCekivanja i zadovoljstvo. U ovom istrazivackom radu analizirali smo logistiku
poslovnih usluga hrvatskih eOporezivanja i mOporezivanja. UsredotoCili smo
se na podrucje znanja i zadovoljstva korisnika s preporukama za poboljSanje.
Cilj istraZivanja je bio utvrditi zadovoljavaju li hrvatski eOporezivanje i mOpo-
rezivanje, kao digitalne usluge javne uprave, sve logistiCke i korisniCke potre-
be. Takoder, Zeljeli smo identificirati izazove poslovnog upravljanja s kojima se
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suoCavaju. U empirijskom dijelu istrazivanja analizirali smo logistiku poslovnih
usluga HPoS-a, fokusirajuci se na podrucje znanja i zadovoljstva korisnika s
preporukama za poboljSanje. AnalitiCki rezultati istraZivanja logistike poslovnih
usluga u hrvatskim ePorez i mPorez sustavima pokazuju da vecina korisnika
prepoznaje vaznost ovih sustava za modernizaciju javne uprave. Ipak, istiCu
nedostatke u odredenim dijelovima korisnickog sucelja i ograni¢enu integra-
ciju usluga. Na temelju tih nalaza predlaze se nekoliko mjera za poboljSanje
softverskog inzenjerskog dijela logistike HPoS poslovnih usluga i povecanje
zadovoljstva korisnika.

Kljuéne rijeci: hrvatski sustavi e-Porez i m-Porez, podrucje znanja odrZa-
vanja softvera, logistika poslovnih procesa, sigurnost i korisni¢ko iskustvo

Software Engineering — Knowledge Area
— Software Maintenance: Analysis of Business Process
Logistics of the Croatian tax system

According to the body of knowledge on software engineering, i.e. the field of
knowledge and software maintenance, our obligation was to create a mod-
ern and scientifically based analysis of the logistics of business processes of
the Croatian tax system — CTS (with eTax and mTax parts). The logistics of
business services and processes using information technology (IT) in CTS
significantly affects the efficiency, transparency and fairness of tax proce-
dures. This study with experimental research investigates how IT solutions
optimize the logistics of collecting, processing and analysing tax data, con-
tributing to the reduction of administrative costs and time. The introduction
of “e-Porezna” has enabled a more transparent and electronic filing and
processing of tax returns, faster tax collection, improved security and data
privacy protection in eTaxation, simplified communication between taxpay-
ers and competent authorities, improved access to data on tax obligations,
regulations and deadlines via CTS online platform, facilitated the detection of
tax fraud and irregularities, and contributed to improved liquidity and financial
management. The implementation of eTaxation presents challenges, due to
the need for continuous improvement of technical infrastructure and ensur-
ing data security, as well as education and training of users, which is crucial
for the functioning of eTaxation to its full potential, and for the modernization
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of logistics of CTS business processes. The study analyses key aspects of
IT implementation in the tax system, assessing how technological progress
shapes the modern approach to tax and financial management. The survey
on user experiences with eTax and mTax was conducted to assess the user
experience when using the eTax and mTax applications and covered differ-
ent demographic groups of users to gain a comprehensive insight into their
needs, expectations and satisfaction. In this research paper, we analysed the
logistics of business services of the Croatian eTax and mTax systems, focus-
ing on the area of knowledge and user satisfaction with recommendations for
improvement. The research aims to determine to what extent the Croatian
eTax and mTax systems, as a digital service of public administration, meet
logistical and user needs, and identify the business management challeng-
es they face. In the part of the research, which represents the empirical part
of the research, we analysed the logistics of CTS business services, focus-
ing on the area of knowledge and user satisfaction with recommendations
for improvement. The analytical results on the logistics of business services
of the Croatian eTax and mTax system show that most users recognize the
importance of the Croatian eTax and mTax systems for the modernization of
public administration, but they point out shortcomings in certain parts of the
user interface and limited integration of services. Based on these findings,
several measures are proposed to improve the logistics of CTS business
services and increase user satisfaction.

Keywords: Croatian eTax and mTax systems, knowledge area of software
maintenance, business process logistics, security and user experience
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Ucestalost koristenja alata umjetne inteligencije
u Skolskim zadaéama po nastavnim predmetima u osnovnoj skoli

prof. dr. sc. Predrag OresSki
Sveudiliste u Zagrebu, UCiteljski fakultet

U ovom se radu prikazuju rezultati empirijskog kvantitativnog i kvalitativhog
istrazivanja koriStenja alata umjetne inteligencije za pisanje Skolskih zadaca
kod u€enika viSih razreda osnovne Skole. Na uzorku od 301 ucenika istrazu-
je se koliko je informatika ispitanicima zanimljiva, koje sve tipove racunala
posjeduju, kako opisuju pojam umjetne inteligencije (Ul), u kojim nastavnim
predmetima koriste alate Ul, prihvacéaju li sve odgovore alata Ul, jesu li do-
bili bolju ocjenu ako su koristili alate Ul za pisanje zadace te smatraju li da
uciteljice i uCitelji prepoznaju kada netko koristi alate Ul za pisanje zadaca.

Rezultati istrazivanja pokazuju da je informatika kao predmet zanimljiva
74,1 % ispitanika, 95 % njih kod kuce posjeduje pametni telefon, 64,5 % ima
osobno racunalo, a 38,5 % tablet. U kvalitativnoj analizi njihovih odgovora
vidi se da oni naj¢esce opisuju Ul kao prakti€nog pomocénika u izvrSavanju
svakodnevnih zadaca, antropomorfiziraju je kroz koncept robota te je perci-
piraju kao izvor znanja i informacija.

Nastavni predmeti u kojima ucenici najviSe koriste alate Ul su povijest, hr-
vatski jezik, geografija i matematika. Ukupno je 51,7 % ucenica i uenika
odbijalo odgovore alate Ul zato jer im se nisu svidali ili je odgovor bio po-
gresan, dok je 48,3 % smatralo da su odgovori toéni ili uglavnom toéni. Cak
56,8 % ispitanika smatra da su dobili bolju ocjenu za zadac¢u napisanu uz
pomoc¢ alata Ul nego $to bi dobili da je nisu koristili.

Rezultati istrazivanja upucuju na veliku potrebu za obrazovanjem ispitanika
o etiCkim aspektima koridtenja alata Ul.

Kljuéne rijeci: eticko koristenje alata Ul; pismenost u koristenju Ul; shva-
¢anje koncepta Ul
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Frequency of Artificial Intelligence Tool Use
in Primary School Homework by Subject

This paper presents the results of an empirical study that combines quan-
titative and qualitative methods to examine upper primary school students’
use of artificial intelligence (Al) tools for writing school assignments. A sam-
ple of 301 students was used to investigate how interesting informatics is to
the respondents, what types of computers they own, how they describe the
concept of Al, in which subjects they use Al tools, whether they accept all
the answers from Al tools, whether they received a better grade if they used
Al tools for writing assignments, and whether they believe that teachers rec-
ognize when someone uses Al tools for writing assignments.

The results of the study show that informatics is interesting to 74.1% of re-
spondents; 95% have a smartphone at home, 64.5% have a personal com-
puter, and 38.5% have a tablet. A qualitative analysis of their responses
shows that they most often describe Al as a practical assistant for everyday
tasks, anthropomorphize it as a robot, and perceive it as a source of knowl-
edge and information.

The subjects in which students use Al tools the most are History, Croatian
language, Geography, and Mathematics. A total of 51.7% of students reject-
ed answers generated by Al tools because they did not like them or the an-
swers were wrong, while 48.3% thought the answers were correct or mostly
correct. As many as 56.8% of respondents believe that they received a bet-
ter grade for an assignment written with the help of Al tools than they would
have received if they had not used them.

The results of the study indicate a strong need to educate respondents about
the ethical aspects of using Al tools.

Keywords: ethical use of Al tools; literacy in using Al; understanding the
concept of Al

68



Posebne odgojno-obrazovne znanosti i discipline
Special Educational Sciences and Disciplines

Od perceptivho-motorickih sposobnosti prema komunikaciji:
usporedni klinicko-razvojni obrasci kod predskolske djece
s poremecajem iz spektra autizma i djece tipiénog razvoja

doc. dr. sc. Ljiljana Pintari¢ Mlinar!, Rina Bilota?, univ. mag. rehab. educ.,
Ivana Jandrokovi¢, univ. mag. rehab. educ., izv. prof. dr. sc. Aleksandar
Selmanovic¢?

Edukacijsko-rehabilitacijski fakultet', Zagreb, Hrvatska; DV Bajka, Zagreb?;
Sveuciliste u Dubrovnik, Dubrovnik®, Hrvatska

UVOD: Epidemioloski podaci, na globalnoj razini, pokazuju porast prevalen-
cije poremecaja iz spektra autizma (PSA), uz izrazenu heterogenost nalaza
ovisno o metodologiji, dijagnosti¢kim kriterijima i kapacitetima zdravstvenih
i obrazovnih sustava. Rana i predSkolska dob predstavljaju vazno razvojno
razdoblje u kojem su perceptivho-motoriCke sposobnosti i komunikacijske
vjestine sastavni dio opservacijskih protokola i u sustavu zdravstvene zasti-
te djece. Cilj ovog rada je istraziti neka obiljezja, razvojne obrasce i snagu
povezanosti izmedu perceptivno-motori¢kih sposobnosti i komunikacijskih
vjestina u ranoj i predskolskoj dobi.

MATERIJALI | METODE: Primijenjenim mjernim skalama, Mullen Scales of
Early Learning (MSEL) provedena je procjena vizualne percepcije i fine moto-
rike na poduzorcima neurotipi€ne djece (TR; N=15) te djece s poremecajem
iz spektra autizma (PSA; N=15) rane i predskolske dobi. Nadalje, testnim
Cesticama AEPS® sustava procijenjene su funkcionalne vjestine grube mo-
torike, a neka obiljezja jezi€nog i komunikacijskog razvoja primjenom proto-
kola ADOS-2. Statisticke analize su provedene u programu IBM SPSS 24,
primjenom Spearmanova koeficijenta korelacije (p<0,05).

REZULTATI: U skupini neurotipicne djece utvrdene su statisti¢ki znacajne
povezanosti vizualne percepcije i fine motorike s receptivnim i ekspresivnim
jezikom. U skupini djece s PSA-om najkonzistentnije su povezanosti vizualne
percepcije i fine motorike s receptivnim jezikom, dok su povezanosti s ekspre-
sivnim jezikom uglavnom bile slabe i/ili statistiCki neznacajne. Na AEPS®-u
su djeca s PSA-om pokazala vec¢a odstupanja u zadacima koji zahtijevaju
motori¢ko planiranje, ravnotezu i koordinaciju. Protokol ADOS-2 je potvrdio
razlike u prozodiji, uporabi gesti pokazivanja i stereotipnoj uporabi jezika.
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ZAKLJUCAK: Nalazi podupiru pretpostavku o funkcionalnoj povezanosti
perceptivno-motorickin domena s ranim jezicno-komunikacijskim vjestina-
ma, pri Eemu su obrasci povezanosti razli€iti unutar promatranih skupina.

Rezultati osim toga upucuju na vaznost interdisciplinarne suradnje i tran-
disciplinarnog pristupa u razvoju javnozdravstvenih strategija te pozivaju
na medusobno intenzivnije dijeljenje spoznaja i dobivenih rezultata do kojih
suradniCke struke dolaze istrazivanjima. Ovakav bi pristup omogucio longi-
tudinalno pracenje, odnosno provedbu na velikom broju ispitanika.
Kljucne rijeci: djeca, neurotipi¢ni, poremecaj iz spektra autizma, predskol-
Ska dob

From Perceptual-Motor Abilities to Communication:
Comparative Clinical-Developmental Patterns in Preschool
Children with Autism Spectrum Disorder And Typically
Developing Children

INTRODUCTION: Global epidemiological data indicate an increasing prev-
alence of Autism Spectrum Disorder (ASD), accompanied by considerable
variability in findings depending on methodological approaches, diagnostic
criteria, and the capacity of healthcare and educational systems. Early child-
hood and the preschool period represent a critical developmental stage in
which perceptual-motor abilities and communication sKkills are integral com-
ponents of observational protocols within child healthcare services. The aim
of this study was to examine selected characteristics, developmental pat-
terns, and the strength of associations between perceptual-motor abilities
and communication skills in early childhood and the preschool years.

MATERIALS AND METHODS: Visual perception and fine motor skills were as-
sessed using the Mullen Scales of Early Learning (MSEL) in two subsamples:
typically developing children (TD; N = 15) and children with Autism Spectrum
Disorder (ASD; N = 15) in early childhood and the preschool period. In addi-
tion, functional gross motor skills were evaluated using selected items from
the Assessment, Evaluation, and Programming System (AEPS®). Selected
aspects of language and communication development were assessed using
the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2).
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Statistical analyses were conducted using IBM SPSS Statistics 24. Associ-
ations between variables were examined using Spearman’s rank correlation
coefficient, with statistical significance set at p < 0.05.

RESULTS: In the group of typically developing children, statistically signif-
icant associations were identified between visual perception and fine mo-
tor skills and both receptive and expressive language abilities. In the ASD
group, the most consistent associations were observed between visual per-
ception, fine motor skills, and receptive language, whereas associations with
expressive language were generally weak and/or not statistically significant.
On the AEPS®, children with ASD demonstrated greater difficulties in tasks
requiring motor planning, balance, and coordination. The ADOS-2 findings
confirmed differences in prosody, the use of pointing gestures, and stereo-
typed language.

CONCLUSION: The findings support the assumption of a functional rela-
tionship between perceptual-motor domains and early language and com-
munication skills, with distinct patterns of association observed across the
study groups.

Furthermore, the results highlight the importance of interdisciplinary collab-
oration and a transdisciplinary approach to the development of public health
strategies. They also emphasise the need for more extensive sharing of knowl-
edge and research findings among related professional disciplines. Such an
approach would facilitate longitudinal monitoring and the implementation of
large-scale studies involving larger participant samples.

Keywords: children, typically developing children (TD), autism spectrum dis-
order, preschool age
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Odnos karijerne adaptabilnosti i angaziranosti uéenika
srednjih strukovnih skola: medijacijska uloga
zadovoljstva odabranim strukovnim programom

dr. sc. lvan Devic, viSi znanstveni suradnik, dr. sc. Toni Babarovic¢, znanstveni
savjetnik u trajnom izboru, dr. sc. lva Sverko, znanstveni savjetnik u trajnom izboru
Institut drustvenih znanosti Ivo Pilar

Karijerna adaptabilnost predstavlja vazan psiholoski resurs koji u€enicima
pomaze u suoCavanju s obrazovnim i karijernim izazovima. Polazeci od Sa-
vickasove teorije konstrukcije karijere, cilj istrazivanja bio je ispitati odnos
karijerne adaptabilnosti, zadovoljstva odabranim srednjim strukovnim progra-
mom i Skolske angaziranosti te specificno provjeriti posreduje li zadovoljstvo
programom odnos izmedu adaptabilnosti i angaziranosti. U istrazivanju je
sudjelovalo 1291 uc€enika srednjih strukovnih Skola. Karijerna adaptabilnost
mjerena je Upitnikom karijerne adaptabilnosti (CAAS), angaziranost Upitnikom
angaziranosti u€enika (UWES), a zadovoljstvo Skalom zadovoljstva Skolom.

Medijacijska analiza pokazala je da karijerna adaptabilnost doprinosi anga-
Ziranosti djelomi¢no preko veéeg zadovoljstva odabranim programom, uz
istodobno znacajan izravni u€inak. Regresijskom analizom ispitano je koji
resursi karijerne adaptabilnosti imaju najveci doprinos u objasnjenju anga-
ziranosti. Zadovoljstvo strukovnim programom te posebno usredotocenost,
znatiZelja i samopouzdanje znacajni su prediktori angaziranosti. Rezultati
naglasavaju vaznost razvoja karijerne adaptabilnosti u procesu profesional-
nog usmjeravanja jer ona moze pridonijeti kvalitetnijem obrazovnom izboru
i ve€oj angaziranosti u¢enika.

Kljuéne rijeci: angaZiranost, karijerna adaptabilnost, srednje strukovno ob-
razovanje, zadvoljstvo strukovnim programom
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The Relationship Between Career Adaptability
and School Engagement Among Vocational High School
Students: The Mediating Role of Satisfaction with the
Chosen Vocational Program

Career adaptability is an important psychological resource that helps students
cope with educational and career-related challenges. Drawing on Savickas’
Career Construction Theory, this study aimed to examine the relationship be-
tween career adaptability, satisfaction with the chosen vocational high school
program, and school engagement, and specifically to test whether satisfac-
tion with the chosen program mediates the relationship between career ad-
aptability and engagement. Participants were 1,291 vocational high school
students. Career adaptability was measured using the Career Adapt-Abili-
ties Scale (CAAS), engagement using the Utrecht Work Engagement Scale
for Students (UWES), and satisfaction using the School Satisfaction Scale.

The mediation analysis showed that career adaptability contributes to school
engagement partly through greater satisfaction with the chosen vocational
program, while also exerting a significant direct effect. A regression analysis
was conducted to identify which career adaptability resources make the great-
est contribution to explaining engagement. Satisfaction with the vocational
program, as well as the career adaptability dimensions of concern, curiosity,
and confidence, were found to be significant predictors of engagement. The
findings highlight the importance of fostering career adaptability within ca-
reer guidance processes, as it may contribute to more informed educational
choices and higher levels of student engagement.

Keywords: school engagement, career adaptability, vocational education,
satisfaction with vocational program
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Motivacija hrvatskih branitelja za uklju¢ivanje u programe
edukacije: ¢imbenici, prepreke i oéekivanja
dr.sc. Zvonimir Kal¢ik', mag,cin, Marko Tomi¢, mag. ing. silv; mag.oec.,

izv. prof. dr. Jadranka Pavi¢? , prof rehabilitator, Vlado Cutura, novinar
Veteranski centar', Fakultet Zdravstvenih studija SveucilisSta u Zagrebu?

Proces stvaranja Republike Hrvatske i obrane njezine neovisnosti predstavlja
jedno od najvaznijih razdoblja suvremene hrvatske povijesti. Medutim, javni
diskurs o Domovinskom ratu i njegovim vrijednostima nerijetko je obiljezen
pojednostavljenim interpretacijama, suprotstavljenim stavovima i medijskom
trivijalizacijom, 8to kod dijela hrvatskih branitelja mozZe izazvati razo€aranje,
osjecaj nerazumijevanja i smanjenu motivaciju za aktivno sudjelovanje u
drustvenom zivotu. Istodobno, privrzenost domovini i vrijednostima za koje
su bili spremni Zrtvovati viastiti Zivot ostaje snazan izvor unutarnje motivacije.

U izlaganju ¢e se razmotriti pojam motivacije kao psiholoskog procesa koji
potiCe pojedinca na djelovanje, s posebnim naglaskom na voljnu sastavni-
cu ljudskog ponasanja. Polazec¢i od koncepta voluntarizma (voluntarius —
dragovoljan), prikazat ¢e se kako se volja, koja je u vrijeme Domovinskog
rata bila usmjerena prema obrani slobode i neovisnosti, moze prepoznati i
osnaziti kao pokretaCka snaga za uklju€ivanje u cjelozivotno ucenje, osobni
razvoj, rehabilitaciju i aktivhu drustvenu integraciju.

Na temelju teorijskih spoznaja i iskustava iz prakse predstavit ce se pozitivni
primjeri koji pokazuju kako kvalitetno osmisljeni edukacijski programi mogu
potaknuti hrvatske branitelje na stjecanje novih znanja i vjestina, jacanje
osobnih kompetencija te aktivnije sudjelovanje u drustvenom zZivotu. Poseb-
na ¢e se pozornost posvetiti Cimbenicima koji poti¢u ili otezavaju ukljuciva-
nje u obrazovne programe te oCekivanjima branitelja od suvremenih oblika
cjeloZivotnog ucenja.

Kljucne rijeci: hrvatski branitelji, motivacija, cjeloZivotno ucenje, voluntarizam,
rehabilitacija, drusStvena integracija
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Motivation for Participation in Educational Programs Among
Croatian War Veterans: Factors, Obstacles and Expectations

One of the most important periods in modern Croatian history is the process
of establishing the Republic of Croatia and defending it's ‘independence.
However, public discourse regarding the Homeland War and it's values is
often marked by oversimplified interpretations, conflicting viewpoints, and
trivialization in the media. Among some Croatian war veterans this can lead
to disappointment, a sense of being misunderstood, and lack of motivation
to participate actively in social life. At the same time, their devotion to the
homeland and the values for which they were prepared to sacrifice their lives
remains a powerful source of intrinsic motivation.

This presentation will examine the concept of motivation as a psychological
process that drives an individual to action, placing particular emphasis on
the volitional component of human behavior. Based on the concept of vol-
untarism (*voluntarius* — voluntary), it will demonstrate how the will, which
during the Homeland War was directed toward defending freedom and in-
dependence, can be recognized and strengthened as a driving force for
engagement in lifelong learning, personal development, rehabilitation, and
active social integration.

Based on theoretical insights and practical experience, this paper presents
positive examples demonstrating how well-designed educational programs
can encourage Croatian veterans to acquire new knowledge and skills,
strengthen personal competencies, and participate more actively in social
life. Particular attention is paid to the factors that facilitate or hinder participa-
tion in educational programs, as well as the veterans’ expectations regarding
modern forms of lifelong learning.

Keywords: Croatian war veterans, motivation, lifelong learning, volunteer-
ism, rehabilitation, social integration

75



Zbornik sazetaka Medunarodne znanstvene konferencije
Book of Abstracts of the International Scientific Conference

Digitalne kompetencije zaposlenika
i usvajanje umjetne inteligencije u obiteljskim poduzeéima:
moderiraju¢a uloga veli¢ine poduzeéa

mr. sc. Stipe Mili¢evi¢', prof. dr. sc. Ante Roncevic¢?
KONCAR — aparati i postrojenja d.o.o., Zagreb', Sveuciliste Sjever?

Razvoj digitalnih kompetencija zaposlenika postaje jedno od kljuénih podrucja
cjelozivotnog ucenja i profesionalnog razvoja u uvjetima ubrzane digitalne
transformacije i sve Sire primjene umjetne inteligencije. Polazeci od pretpo-
stavke da digitalno kompetentni zaposlenici lakSe prihvacaju i primjenjuju
nove tehnologije, cilj ovog istrazivanja bio je ispitati odnos izmedu digitalnih
kompetencija zaposlenika i intenziteta usvajanja tehnologija umjetne inteli-
gencije te utvrditi moderira li veli€¢ina poduzeca navedeni odnos.

Istrazivanje je provedeno na sluc¢ajnom uzorku od 295 obiteljskih poduzeca.
Referentni okvir uzorkovanja €ini 2350 malih i srednjih obiteljskih poduzeca
registriranih u Republici Hrvatskoj koja su definirana sukladno veli¢ini podu-
zeca, vlasnickoj strukturi, duljini poslovanja i poslovnoj uspjeSnosti. Odaziv
na istrazivanje iznosi 12,5 %. Digitalne kompetencije zaposlenika mjerene
su skalom s Cetiri Cestice temeljenom na instrumentu za procjenu digitalne
zrelosti poduzecéa (a = .88) (Faiz i sur., 2024). Intenzitet usvajanja tehnologije
umjetne inteligencije mjeren je skalom s pet Cestica razvijenom prema TOE
modelu (Technology—Organization—Environment) (a = .89) (Chatterjee i sur.,
2021). Podaci su analizirani primjenom moderacijske regresijske analize.

Rezultati su pokazali da su digitalne kompetencije zaposlenika pozitivho po-
vezane s usvajanjem tehnologija umjetne inteligencije. Nadalje, utvrden je sta-
tistiCki zna¢ajan moderatorski u€inak veli€¢ine poduzeca. Povezanost izmedu
digitalnih kompetencija zaposlenika i usvajanja Al tehnologija bila je najizra-
Zenija u manjim poduzeéima, dok je u ve¢im poduzeéima ostala pozitivna, ali
slabijeg intenziteta. Dobiveni nalazi sugeriraju da digitalne kompetencije zapo-
slenika predstavljaju vazan pokretac usvajanja umjetne inteligencije, osobito
u manjim obiteljskim poduzec¢ima, gdje organizacijski resursi i formalizirani
procesi mogu imati manju ulogu nego u ve¢im poduzec¢ima.

Rezultati upucuju na potrebu razvoja programa cjeloZivotnog uc€enja i struc-
nog usavrsavanja usmjerenih jacanju digitalnih kompetencija zaposlenika,
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pri Eemu sadrzaj i intenzitet obrazovnih aktivnosti treba prilagoditi veli€ini
obiteljskog poduzeca.

Kljucne rijeci: obiteljska poduzeca, digitalne kompetencije zaposlenika,
umjetna inteligencija, veli¢ina poduzeca, digitalna transformacija, razvoj
kompetencija, profesionalno usavrsavanje

Employee Digital Competences and Artificial Intelligence
Adoption in Family Firms: The Moderating Role of Firm Size

The development of employees’ digital competences is becoming a key do-
main of lifelong learning and professional development amid accelerating
digital transformation and the increasingly widespread application of artificial
intelligence. Building on the premise that digitally competent employees more
readily accept and apply new technologies, this study aimed to examine the
relationship between employees’ digital competences and the intensity of
artificial intelligence adoption, and to determine whether firm size moderates
this relationship.

The study was conducted on a random sample of 295 family firms. The
sampling frame comprised 2,350 small and medium-sized family firms reg-
istered in the Republic of Croatia, defined according to firm size, ownership
structure, length of operation, and business performance. The response rate
was 12.5%. Employees’ digital competences were measured using a four-
item scale derived from an instrument for assessing firms’ digital maturity (a
= .88) (Faiz et al., 2024). The intensity of artificial intelligence adoption was
measured using a five-item scale developed in line with the Technology—Or-
ganization—Environment (TOE) framework (a = .89) (Chatterjee et al., 2021).
The data were analysed using moderated regression analysis.

The results showed that employees’ digital competences are positively as-
sociated with the adoption of artificial intelligence technologies. Furthermore,
a statistically significant moderating effect of firm size was identified. The
association between employees’ digital competences and Al adoption was
most pronounced in smaller firms, whereas in larger firms it remained posi-
tive but weaker in magnitude. These findings suggest that employees’ digital
competences constitute an important driver of artificial intelligence adoption,
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particularly in smaller family firms, where organisational resources and for-
malised processes may play a lesser role than in larger firms.

The results point to the need for lifelong learning and professional develop-
ment programmes aimed at strengthening employees’ digital competences,
with the content and intensity of educational activities tailored to the size of
the family firm.

Keywords: family firms; employees’ digital competences; artificial intelli-
gence; firm size; digital transformation; competence development; profes-
sional development
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Neuropsiholoski aspekti uéenja u digitalnom okruzenju:
kako umjetna inteligencija mijenja paznju,
motivaciju i kognitivne procese

prof. dr. sc. Ante Rong&evié, izv. prof. dr. sc. Darijo Cerepinko,
izv. prof. dr. sc. Dijana Vukovi¢
Sveuciliste Sjever

Razvoj generativne umjetne inteligencije predstavlja jednu od najznacajnijih
promjena suvremenog obrazovanja, pri ¢emu njezina primjena nadilazi teh-
noloSku dimenziju i izravno utje€e na neuropsiholo$ke procese uklju¢ene u
ucenje. Personalizacija sadrzaja, trenutacna povratna informacija i interaktivna
podr§ka mogu unaprijediti u€inkovitost u€enja, ali istodobno otvaraju pitanja
0 promjenama u selektivnoj pazniji, motivaciji, radnom pamceniju, kognitivnom
opterecenju i razvoju kritiCkog misljenja. Unato€ intenzivnoj primjeni umjetne
inteligencije u visokom obrazovanju, empirijska istrazivanja koja integrira-
ju spoznaje neuroznanosti i obrazovnih znanosti joS su uvijek ograni¢ena.
Cilj istrazivanja jest ispitati utjecaj koriStenja generativne umjetne inteligen-
cije na neuropsiholo$ke procese uc€enja, s posebnim naglaskom na selek-
tivnu paznju, intrinzi€énu motivaciju, kognitivho opterec¢enje, samoregulirano
uCenje i kriticko misljenje studenata. Takoder se nastoji utvrditi u kojoj mjeri
uCestalost koristenja alata umjetne inteligencije predvida promjene u nave-
denim konstruktima.

Empirijsko istraZivanje provest ¢e se na uzorku od 500 studenata hrvatskih
visokih ucilita primjenom strukturiranog anketnog upitnika koji ukljucuje
validirane mjerne skale za procjenu paznje, motivacije, kognitivhog optere-
¢enja, samoregulacije u u¢enju i intenziteta koristenja generativnhe umjetne
inteligencije. Prikupljeni podaci analizirat ¢e se primjenom deskriptivne sta-
tistike, analize pouzdanosti mjernih skala, konfirmatorne faktorske analize
te modeliranja strukturnih jednadzbi (SEM) radi ispitivanja odnosa medu
promatranim konstruktima.

Ocekuje se da ¢e rezultati pokazati kako umjetna inteligencija pozitivno
utjeCe na motivaciju i ucinkovitost u€enja kroz personalizaciju obrazovnog
procesa, ali istodobno moze povecati rizik povrSinske obrade informacija,
smanijiti trajanje usmjerene paznje i oslabiti razvoj kritickog misljenja ako se
koristi bez odgovarajuéih pedagoskih strategija. Dobiveni rezultati trebali bi
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pridonijeti razvoju interdisciplinarnog modela koji povezuje neuropsiholoske
procese i primjenu umjetne inteligencije u visokom obrazovanju te ponuditi
smjernice za oblikovanje nastavnih pristupa koji poti€u odgovorno, ucinko-
vito i kognitivno poticajno koriStenje umjetne inteligencije.

Kljucne rijeci: umjetna inteligencija, visoko obrazovanje, neuropsihologija
ucCenja, selektivna paznja, motivacija, kognitivno opterecenje, samoreguli-
rano ucéenje, kriticko misljenje

Neuropsychological Aspects of Learning in the Digital
Environment: How Artificial Intelligence Changes Attention,
Motivation, and Cognitive Processes

The rapid development of generative artificial intelligence represents one
of the most significant transformations in contemporary education. Its appli-
cation extends beyond the technological dimension, directly influencing the
neuropsychological processes involved in learning. Content personalisation,
immediate feedback, and interactive support have the potential to enhance
learning effectiveness; however, they also raise important questions regarding
changes in selective attention, motivation, working memory, cognitive load,
and the development of critical thinking. Despite the widespread adoption
of artificial intelligence in higher education, empirical research integrating
insights from neuroscience and educational sciences remains limited.

This study aims to examine the impact of generative artificial intelligence on
the neuropsychological processes underlying learning, with particular empha-
sis on selective attention, intrinsic motivation, cognitive load, self-regulated
learning, and students’ critical thinking. Furthermore, the study seeks to de-
termine the extent to which the frequency of artificial intelligence use predicts
changes in these constructs.

The empirical study will be conducted on a sample of 500 students enrolled
at Croatian higher education institutions using a structured questionnaire
incorporating validated measurement scales assessing attention, motiva-
tion, cognitive load, self-regulated learning, and the intensity of generative
artificial intelligence use. The collected data will be analysed using descrip-
tive statistics, reliability analysis, confirmatory factor analysis (CFA), and
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structural equation modelling (SEM) to examine the relationships among
the observed constructs.

The findings are expected to demonstrate that artificial intelligence posi-
tively influences students’ motivation and learning effectiveness through
the personalisation of educational processes. At the same time, excessive
reliance on Al may increase the risk of superficial information processing,
reduce sustained attention, and weaken the development of critical thinking
if used without appropriate pedagogical strategies. The expected results
will contribute to the development of an interdisciplinary conceptual model
linking neuropsychological learning processes with the application of artifi-
cial intelligence in higher education. In addition, the study aims to provide
evidence-based recommendations for designing teaching approaches that
foster the responsible, effective, and cognitively enriching use of artificial in-
telligence in educational settings.

Keywords: artificial intelligence, higher education, neuropsychology of learn-
ing, selective attention, motivation, cognitive load, self-requlated learning,
critical thinking
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Evaluacija nastave podrzane umjetnom inteligencijom u
visokom obrazovanju: Iskustvo uéenja i percepcije studenata

dr. sc. Larisa Hrustek, Magdalena Kustelega, mag.oec., Matija Sajn, mag. inf.
Sveudiliste u Zagrebu, Fakultet organizacije i informatike

Umijetna inteligencija (Ul) sve viSe transformira visoko obrazovanje mijenja-
juéi nacin ucenja, poucavanja i ocjenjivanja. lako pruza brojne moguénosti
za unaprjedenje obrazovnog procesa, njezina uspjesna integracija zahtijeva
razvoj kritiCkog promisljanja, eti¢ke svijesti i odgovorne primjene Ul. Ovaj rad
prikazuje rezultate kvantitativhog opisnog istrazivanja provedenog u sklopu
projekta koji je za cilj imao evaluaciju nastave podrzane umjetnom inteligen-
cijom od strane studenata. Cilj istrazivanja bio je ispitati iskustvo i percepciju
studenata nakon zavrsetka kolegija s integriranom umjetnom inteligencijom,
pri ¢emu su podaci prikupljeni anketnim upitnikom. Istrazivanjem je obu-
hvacena studentska percepcija o podrsci nastavnika u razvoju odgovorne
i etiCke upotrebe umjetne inteligencije, kritickoj evaluaciji sadrzaja generi-
ranog umjetnom inteligencijom i u€inkovitoj primjeni umjetne inteligencije u
aktivnostima u€enja vezanim uz kolegij. Analiziran je i doprinos integracije
umjetne inteligencije iskustvu u€enja, razvoju vjestina i spremnosti za njezinu
primjenu u akademskom i profesionalnom okruzenju. Nalazi pruzaju uvid u
obrazovnu vrijednost integracije umjetne inteligencije u visokom obrazovanju
te nude prakti¢ne smjernice za njezinu pedagoski i eti¢ki odgovornu primjenu.
Kljucne rijeci: umjetna inteligencija, visoko obrazovanje, pismenost u po-
drucju umjetne inteligencije, odgovorna upotreba umjetne inteligencije, po-
ucCavanje i uéenje, percepcija studenata, obrazovne inovacije
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Evaluation of Al-Supported Teaching in Higher Education:
Students’ Learning Experiences and Perceptions

Artificial intelligence (Al) is increasingly transforming higher education by re-
shaping the ways students learn, educators teach, and learning outcomes
are assessed. Although Al offers numerous opportunities to enhance the
educational process, its successful integration requires the development of
critical thinking, ethical awareness, and the responsible use of Al. This paper
presents the results of a quantitative descriptive study conducted as part of
a project aimed at evaluating Al-supported teaching from the students’ per-
spective. The objective of the study was to examine students’ learning ex-
periences and perceptions after completing courses with integrated Al, with
data collected through a questionnaire survey. The study explored students’
perceptions of instructors’ support in fostering the responsible and ethical
use of Al, encouraging the critical evaluation of Al-generated content, and
promoting the effective use of Al in course-related learning activities. In addi-
tion, the study examined the contribution of Al integration to students’ learn-
ing experiences, skills development, and readiness to apply Al in academic
and professional settings. The findings provide insights into the educational
value of integrating Al into higher education and offer practical guidance for
its pedagogically sound and ethically responsible implementation.

Keywords: artificial intelligence, higher education, Al literacy, responsible
use of artificial intelligence, teaching and learning, student perceptions, ed-
ucational innovation
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Transformacija nastavnog procesa u eri umjetne inteligencije:
Kvalitativna analiza stavova i iskustva
studenata i nastavnika u visokom obrazovanju

izv. prof. dr. sc. lva Gregurec, dr. sc. socio. Ana Kutnjak,
doc. dr. sc. Bogdan OkreS$a Duri¢
Sveuciliste u Zagrebu, Fakultet organizacije i informatike

Kroz povijest su brojne tehnologije mijenjale nastavni proces pa tako i danas
umjetna inteligencija (Ul) znacajno transformira visoko obrazovanje u po-
drucju pouc€avanja i u€enja. Rad prikazuje rezultate kvalitativhog izvidajnog
istraZivanja provedenog putem fokus grupe na uzorku od devet studenata i
nastavnika Sveucilista u Zagrebu Fakulteta organizacije i informatike. Istra-
zivanje je provedeno kao nastavak ranijih kvantitativnih istrazivanja s ciljem
dubljeg razumijevanja integracije Ul alata u nastavni proces. IstraZivanje je
obuhvatilo Sest tematskih podruéja: iskustva s kolegijem obogacenim Ul,
koriStenje Ul alata, razvoj digitalne pismenosti, doprinos ishodima ucenja i
profesionalnoj spremnosti, etiCka pitanja te institucionalnu podrsku. Rezultati
pokazuju da studenti i nastavnici svakodnevno i u razliCite svrhe koriste Ul
alate, dok je njihova primjena u nastavi potaknula eti¢ko i kriticko promisljanje
te motivirala sudionike na dublje istraZivanje tema, stjecanje novih znanja i
sagledavanje problema iz razli€itih perspektiva. Zakljuéno, odgovorna pri-
mjena Ul, uz sustavnu podrsku i jasne smjernice, moze unaprijediti nastav-
ni proces i potaknuti kontinuirano usavrdavanje nastavnika i studenata, pri
¢emu Ul treba predstavljati podrsku, a ne zamjenu za poucavanje i uCenje.

Kljuéne rijeci: umjetna inteligencija; visoko obrazovanje; nastavni proces;
kvalitativno istrazZivanje; fokus grupa
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Transformation of Teaching Process in the Era of
Artificial Intelligence: Qualitative Analysis of Attitudes And
Experiences of Students and Teachers in Higher Education

Throughout history, numerous technologies have changed the teaching
process, and today artificial intelligence (Al) is also significantly transform-
ing higher education in the areas of teaching and learning. This paper pre-
sents the results of a qualitative exploratory study conducted through a fo-
cus group on a sample of nine students and teachers from the University of
Zagreb Faculty of Organization and Informatics. The study was conducted
as a continuation of earlier quantitative research with the aim of gaining a
deeper understanding of the integration of Al tools into the teaching process.
The research covered six thematic areas: experiences with an Al-enhanced
course, the use of Al tools, the development of digital literacy, the contribu-
tion to learning outcomes and professional readiness, ethical issues, and
institutional support. The results show that students and teachers use Al
tools on a daily basis and for different purposes, while their application in
teaching has encouraged ethical and critical thinking and motivated partici-
pants to explore topics more deeply, acquire new knowledge, and examine
problems from different perspectives. In conclusion, the responsible use of
Al, accompanied by systematic support and clear guidelines, can improve
the teaching process and encourage the continuous development of teachers
and students, whereby Al should serve as support rather than a replacement
for teaching and learning.

Keywords: artificial intelligence; higher education; teaching process; qual-
itative research; focus group
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Unaprjedenje obrazovanja zeljezni€kih inzenjera
primjenom rac¢unalnih mikrosimulacijskih modela

prof. dr. sc. Hrvoje Haramina®; prof. dr. sc. Jasna Blaskovi¢ Zavada’;
Ruzica Barisi¢, mag. ing. traff.?
Sveuciliste u Zagrebu, Fakultet prometnih znanosti, Zagreb®,
HZ Infrastruktura d.o.o., Zagreb, Hrvatska?

Istrazivanje evaluira utjecaj integracije racunalnih mikrosimulacijskih modela
Zeljeznickih sustava u nastavu na Fakultetu prometnih znanosti Sveucilista u
Zagrebu, s naglaskom na obrazovanje Zeljeznickih inZenjera. IstraZzivanjem
su obuhvacena tri klju¢na aspekta: zainteresiranost studenata za nastavni
sadrzaj komplemetarnih predmeta ,Signalizacija u Zeljezni¢kom prometu® i
.Planiranje i upravljanje u ZeljezniCkom prometu®; utjecaj nastave utemeljene
na primjeni simulacijskih modela na ostvarivanje predvidenih ishoda ucenja;
te moguénost unaprjedenja ishoda u¢enja uvodenjem slozenijih inzenjerskih
problema uz istodobno smanjenje ukupnog optereéenja studenata. Ispita-
na je i percepcija studenata o vlastitoj konkurentnosti na trzistu rada. Re-
zultati empirijskog istrazivanja i analize akademskog uspjeha pokazuju da
integracija modela razvijenih primjenom specijaliziranih simulacijskih alata
omogucuje optimizaciju kurikuluma, povecava motivaciju studenata, potice
usvajanje funkcionalnog znanja te unapreduje primjenjivost ishoda ucenja
u skladu sa zahtjevima suvremenog trzZidta rada.

Kljuéne rijeci: poduc¢avanje temeljeno na mikrosimulacijskim modelima; ob-
razovanje Zeljeznickih inZenjera; funkcionlano znanje; optimizacija kurikuluma
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Enhancing Railway Engineering Education
through Computer-Based Microsimulation Models

The research evaluates the impact of integrating computer-based microsim-
ulation models of railway systems into instruction at the Faculty of Transport
and Traffic Sciences, University of Zagreb, with an emphasis on railway en-
gineering education. The research encompasses three key aspects: student
motivation regarding the educational content of the complementary courses
‘Railway Signalling’ and ‘Railway Planning and Management’; the impact of
instruction based on application of simulation models on the achievement
of projected learning outcomes; and the potential to enhance learning out-
comes by introducing more complex engineering problems while simultane-
ously reducing the overall student workload. Students’ perceptions of their
competitiveness in the labour market were also assessed. Based on an em-
pirical survey and an analysis of academic performance, the results indicate
that the integration of models developed using specialised simulation tools
enables curricular optimisation, increases student motivation, supports the
acquisition of functional knowledge, and improves the practical applicability
of learning outcomes in line with modern labour market requirements.

Keywords: teaching based on microsimulation models; railway engineering
education; functional knowledge; curriculum optimisation
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Ucenje kao Tik Tok trend: analiza #Studytok-a u Hrvatskoj

prof. dr. sc. Domagoj Bebi¢', Antea Boko, mag. nov.?
Sveuciliste u Zagrebu, Fakultet politickih znanosti', Sveuciliste u Splitu,
Komunikacija i mediji?

Proces digitalizacije rezultirao je zna€ajnim promjenama u medijskim i obra-
zovnim navikama generacije Z. Pametni telefon postao je srediSnji ureda;j
svakodnevne konzumacije, a drustveni mediji glavni izvor informiranja mla-
dih. U digitalnom medijskom okoliSu obiljezenom utrkom za paznju korisni-
ka, obrazovne institucije suoCavaju se s izazovom pribliZavanja obrazovnih
sadrzaja generaciji odrasloj uz kratke i vizualno atraktivne formate. lako se
na drustvenim medijima Cesto promoviraju alternativni modeli uspjeha ko-
ji relativiziraju vaznost formalnog obrazovanja, na Tik Toku razvio se trend
#Studytok koji popularizira u€enje i produktivnost medu mladima. Rad po-
lazi od koncepta ekonomije paznje i medijatizacije obrazovanja. Ovaj trend
jedan je od nacina za poticanje navika u¢enja generacije Z, ali istovremeno
moze stvoriti nerealnu sliku ako idealizira stvarni proces u€enja. Cilj je ovog
rada identificirati i opisati dominantne teme prikaza uc¢enja te komunikacijske
strategije koje kreatori pritom koriste. Uzorak ovog istraZivanja €ini 100 jav-
no dostupnih objava na hrvatskom jeziku na Tik Toku koje ¢e se analizirati
kvalitativnom analizom sadrzaja i tematskom analizom. Znanstveni doprinos
rada ogleda se u razumijevanju nacina na koji drustveni mediji transformiraju
prikaze ucenja u digitalnom okoliSu, ¢ime rad doprinosi raspravi o izazovima
tehnoloskog napretka u obrazovanju 21. stoljeca.

Kljucne rijeci: #Studytok, Tik Tok, drustveni mediji, obrazovanje, u¢enje
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Studying as a TikTok trend: Analysis of #Studytok in Croatia

The process of digitalization has resulted in significant changes in young people’s
media and educational practices, while social media has also become a space
for creating and sharing content related to studying. In this context, #Studytok
has emerged on TikTok as a trend connecting studying, productivity, and student
life. Drawing on the concepts of the attention economy, mediatization of educa-
tion, and representation theory, this paper aims to identify and describe the key
themes in representation of studying in Croatian-language #Studytok content.
An initial sample of 100 publicly available TikTok posts was collected, of which
99 remained available at the time of analysis and were included in the final anal-
ysis. The study employed qualitative content analysis and reflexive thematic
analysis. Four key themes were identified: studying as a practice of productivity
and self-regulation, the aestheticization of studying, peer sharing of knowledge
and experiences, and negotiation between idealized and real student experi-
ences. The results show that studying is represented as a positive, productive,
and visually appealing activity associated with student identity and everyday life.
Alongside aestheticized and aspirational representation, some content addresses
stress, procrastination, and other imperfections of the educational experience.
Representation of studying are adapted to the communicative features of TikTok,
while educational topics become part of peer and platformized communication.
The paper thus contributes to understanding how studying is represented in the
contemporary digital media environment.

Keywords: social media; #Studytok; TikTok; studying; education
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Implementacija alata generativne umjetne inteligencije
na studiju psihologije SveuciliSta Algebra Bernays

izv. prof. dr. sc. Ana Havelka MeStrovi¢, doc. dr. sc. Barbara Balaz,
doc. dr. sc. Antun Palanovi¢, Ema Marusi¢, mag. Psych.
Sveuciliste Algebra Bernays

Prema podatcima iz 2025. Godine, 50,8 % mladih u Republici Hrvatskoj
koristi generativnu umjetnu inteligenciju (GUI) u obrazovne svrhe. Viso-
koobrazovne institucije moraju pratiti tehnologije koje studenti koriste te
promisljeno integrirati njihovu primjenu u obrazovni proces. Stoga razvijaju
strategije implementacije alata GUI u nastavu, pri Cemu je poseban nagla-
sak stavljen na odgovornu uporabu koja poti¢e razvoj kritickog misljenja.
Kriticko misljenje u kontekstu primjene GUI u obrazovanju uklju€uje anali-
zu informacija, propitivanje njihove vjerodostojnosti i provjeru izvora. Alati
GUI ne mogu zamijeniti procese misljenja niti u€iti umjesto studenata, ve¢
sluze kao podrska unaprjedenju u€enja i usvajanju novih znanja. Sukladno
navedenim vrijednostima i ciljevima, na studiju psihologije SAB alati GUI
implementiraju se u nastavu ve¢ od prve godine preddiplomskog studija. Od
prvog semestra studenti ¢e pohadati kolegije koji u razli¢itoj mjeri uklju€uju
uporabu GUI, od kolegija koji ne predvidaju njihovu primjenu, do onih koji
uklju€uju uporabu specijaliziranih alata prilagodenih sadrzaju i zahtjevima
pojedinog kolegija. U radu ¢emo prikazati strategiju implementacije GUI
osmisljene kao sastavni dio razvoja novog studijskog programa psihologije
te nacin njezine sustavne primjene kroz kurikulum. Opisat ¢emo nacela ko-
ja usmjeravaju primjenu GUI u pojedinim kolegijima, kao i razli¢ite modele
njihove uporabe, prilagodene sadrzaju i ishodima u€enja. Raspravit ¢emo
o0 izazovima oc¢uvanja akademskog integriteta te uskladivanju uporabe GUI
s razvojem kritickog misljenja i ostvarivanjem predvidenih ishoda ucenja.
Kljucne rijeci: Obrazovanje, Umjetna inteligencija, Kriticko misljenje, Alati Ul
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Implementation of Generative Artificial Intelligence Tools
in the Psychology Program at Algebra Bernays University

According to data from 2025, 50.8% of young people in Croatia use gen-
erative artificial intelligence (GenAl) for educational purposes (1). Higher
education institutions must keep pace with the technologies students use
and thoughtfully integrate them into the educational process. Consequently,
educational institutions are developing strategies for the implementation
of GenAl tools in teaching, with a particular emphasis on their responsible
use and their potential to foster the development of critical thinking skills.

Critical thinking in the context of GenAl use in education involves the anal-
ysis of information, the evaluation of its credibility, and the verification of
sources. GenAl tools cannot replace thinking processes or learn on behalf
of students; rather, they serve as support mechanisms that can enhance
learning and facilitate the acquisition of new knowledge.

In line with these values and objectives, the Psychology Program at Alge-
bra Bernays University integrates GenAl tools into teaching from the first
year of undergraduate studies. From the first semester onward, students
will attend courses that incorporate GenAl to varying degrees, ranging
from courses that do not require its use to those that involve specialized Al
tools tailored to the content and learning outcomes of individual courses.

This paper presents the strategy for implementing GenAl developed as an
integral part of the new Psychology curriculum and describes its systematic
integration throughout the study program. We outline the principles guiding
the use of GenAl across different courses, as well as various implementa-
tion models adapted to specific course content and intended learning out-
comes. Furthermore, we discuss the challenges of maintaining academic
integrity and aligning the implementation of GenAl with the development
of critical thinking and analytical skills, while ensuring the achievement of
the intended learning outcomes.

Keywords: Education, Artificial Intelligence, Critical thinking, Al tools
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Odnos izmedu akademskog postignucéa, tjelesne aktivnosti i
razine depresije medu srednjoskolkama

dr. sc. Vjosa Zhubaj', dr. sc. Enver Tahiraj?
Competence Center ‘11 March’, Prizren, Kosovo," University of Pristina, Prishtina,
Kosovo?

Cilj je ovog istrazivanja bio ispitati odnos izmedu akademskoga postignuéa,
tjelesne aktivnosti i razine depresije medu srednjodkolkama. Uzorak je obu-
hvatio 100 u€enica Srednje Skole ,Luciano Motroni“ u Prizrenu, podijeljenih
u Cetiri skupine prema akademskom uspjehu (prosjek ocjena 2-5). Razina
depresije procjenjivala se pomoc¢u Beckova inventara depresije (BDI), dok
je tjelesna aktivnost mjerena Medunarodnim upitnikom o tjelesnoj aktivnosti
(IPAQ). Analiza podataka obuhvatila je deskriptivnu statistiku, Kruskal-Walli-
sov test, Spearmanov test korelacije, analizu varijance (ANOVA) i LSD post-
hoc testove za usporedbu srednjih vrijednosti.

Rezultati ukazuju na jasnu negativnu povezanost izmedu depresije i akadem-
skoga uspjeha: u€enice s nizim ocjenama (2 — 3) pokazivale su viSu razinu
depresije, za razliku od onih s viS§im ocjenama (4 — 5) kod kojih je zabiljezena
niza razina. Post-hoc analiza identificirala je skupinu sa srednjim uspjehom
(ocjena 3) kao emocionalno najranjiviju. Nadalje, umjerena tjelesna aktivnost
— otprilike tri dana u tjednu — povezana je s boljim akademskim uspjehom i
ublaZavanjem simptoma depresije, dok vrlo Cesta tjelesna aktivnost nije po-
kazala znacajnije dobrobiti.

Dobiveni nalazi naglasavaju vaznost promicanja tjelesne aktivnosti i pracenja
mentalnoga zdravlja u Skolskom okruzenju te pruzaju temelj za oblikovanje
obrazovnih i psiholoskih intervencija usmjerenih na unapredenje akademskih
postignuéa i emocionalne dobrobiti adolescentica.

Kljucne rijec¢i: Akademski uspjeh, depresija, tielesna aktivnost, srednjos-
kolke, BDI, IPAQ
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The Relationship Between Academic Achievement, Physical
Activity, and Depression Levels Among High School Girls

This study aimed to examine the relationship between academic achievement,
physical activity, and depression levels among high school girls. The sample
consisted of 100 girls from “Luciano Motroni” High School in Prizren, divided
into four groups based on academic performance (grades 2-5). Depression
was assessed using the Beck Depression Inventory (BDI), while physical ac-
tivity was measured through the International Physical Activity Questionnaire
(IPAQ). Data analysis included descriptive statistics, Kruskal-Wallis, Spear-
man correlation, ANOVA, and LSD post-hoc tests for mean comparisons.

Results indicated a clear negative association between depression and ac-
ademic achievement: girls with lower grades (2-3) exhibited higher levels
of depression, whereas those with higher grades (4-5) demonstrated lower
levels. Post-hoc analysis identified the middle-achieving group (grade 3) as
the most emotionally vulnerable. Furthermore, moderate physical activity,
approximately three days per week, was associated with better academic
performance and reduced depressive symptoms, while very frequent phys-
ical activity showed no substantial benefit.

These findings highlight the importance of promoting physical activity and
monitoring mental health within schools, providing a foundation for education-
al and psychological interventions aimed at improving academic outcomes
and emotional well-being in adolescent girls.

Keywords: Academic achievement, depression, physical activity, high school
girls, BDI, IPAQ
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Drustvena (ne)odgovornost
u medijskim sadrzajima namijenjenima djeci

prof. dr. sc. Tamara Gazdi¢-Aleri¢
Sveudiliste u Zagrebu, Uciteljski fakultet

Drustvena se (ne)odgovornost najbolje vidi u odnosu prema najmladima, &iji
razvoj ovisi i 0 medijskim sadrzajima kojima su izlozeni i koji bi trebali biti po-
ticaj u njihovu odgoju, obrazovaniju te jezi€nom i moralnom razvoju. Zakon o
elektronickim medijima (NN 111/21, 114/22) definira djedji program kao javni
interes (€l. 11), zabranjuje plasman proizvoda u dje¢jem programu (¢l. 23),
zabranjuje neprimjerenu audiovizualnu komercijalnu komunikaciju u vezi s
hranom i pi¢ima (Cl. 21, st. 13) te ograniCava prekidanje djecjeg programa
oglasima (€l. 36, st. 8). Unato¢ tome, istrazivanje Agencije za elektronicke
medije iz 2022. pokazuje zabrinutost roditelja zbog oglasavanja hrane koja
promovira besplatne igracke ili darove s prehrambenim proizvodima u djec-
jem programu te ¢ak njih 78 % podrzava uvodenje zakonskih ograni¢enja
oglasavanja hrane u vrijeme dok djeca gledaju televiziju. Cilj ovoga rada jest
istraziti primjerenost jezika i cjelokupnog medijskog sadrzaja namijenjenog
djeci predsSkolske i Skolske dobi, s posebnim naglaskom na suvremene digi-
talne opasnosti. Istrazivanje ¢e obuhvatiti neprimjerene prakse poput oglasa-
vanja nezdrave hrane, ali i prikrivene manipulacije u popularnim videoigrama
(poput Robloxa i Minecrafta).

Rezultati rada posluZit ¢e kao znanstveno utemeljeno upozorenje na nuznost
jacanja drustvene odgovornosti svih aktera — od medijskih kuc¢a i developera
videoigara do regulatornih tijela i roditelja.

Kljucne rijeci: jezik medija, druStvena odgovornost, djeca, videoigre, pri-
kriveno oglaSavanje
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Social (Ir)Responsibility in Media Content Intended for Children

Social (ir)responsibility is best reflected in the attitude towards the youngest,
whose development also depends on the media content they are exposed
to, which should serve as an incentive for their upbringing, education, as
well as linguistic and moral development. The Electronic Media Act (NN
111/21, 114/22) defines children’s programming as a matter of public interest
(Art. 11), prohibits product placement in children’s programs (Art. 23), bans
inappropriate audiovisual commercial communication regarding food and
beverages (Art. 21, Para. 13) and restricts interrupting children’s programs
with advertisements (Art. 36, Para. 8). Nevertheless, a 2022 study by The
Electronic Media Agency shows that parents are concerned about food ad-
vertising that promotes free toys or gifts with food products within children’s
programming, and as many as 78% of them support the introduction of legal
restrictions on food advertising during the hours children watch television.
The aim of this paper is to investigate the appropriateness of language and
the overall media content intended for preschool and school-age children,
with a special emphasis on contemporary digital dangers. The research will
encompass inappropriate practices such as the advertising of unhealthy
food, as well as covert manipulations in popular video games (such as Ro-
blox and Minecraft).

The results of the paper will serve as a scientifically grounded warning re-
garding the necessity of strengthening the social responsibility of all actors
— from media companies and video game developers to regulatory bodies
and parents.

Keywords: media language, social responsibility, children, video games,
covert advertising
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Prostorni identitet u percepciji studenata Uciteljskoga fakulteta

dr. sc. Daniel Jukopila
Sveudiliste u Zagrebu, Uciteljski fakultet

Geografski pristup identitetskoj problematici odnosi se na prostorne identitete
povezane sa razli€itim, a posebice nacionalnim i subnacionalnim prostornim
razinama. lako se ovaj tip regionalizacije izravno ne poucava tijekom na-
stavnoga procesa, prostorna je identifikacija prisutna ne samo u geografiji i
drugim znanostima, vec i u javnom diskursu kroz identifikaciju stanovnistva
prema tradicijskim regijama te se stanovnici esto identificiraju kao Slavonci,
Podravci, Dalmatinci, Li¢ani... Kao vernakularne regije, tradicijske se regije
temelje na tvorbenim elementima prostornoga identiteta poput kulture, su-
stava vrijednosti, obi¢ajima, mentalitetu i sl.

Istrazivanje se zasniva na kvalitativnoj analizi podataka prikupljenih u radu sa
skupinom studenata (fokus grupa) na izbornom kolegiju Hrvatske tradicijske
regije tijekom rasprava i na temelju pisanih zadacéa za €ije su anonimizirano
koristenje studenti dali pisani pristanak. Cilj je bio dobiti uvid u percepciju
mladih ljudi o vaznosti identiteta i prostorne identifikacije, a svrha je istrazi-
vanja ojacati identitetski diskurs buducih uditelja i pripremiti ih za buduci rad
koji uz redovnu nastavu ukljuCuje i razne projekte i izvannastavne aktivnosti
koje se upravo u razrednoj nastavi oslanjaju na uenicima blizak prostor.

Kljuéne rijeci: geografija, prostorni identitet, tradicijske regije, tvorbeni ele-
menti identiteta
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Spatial identity in the perception of students
of the Faculty of Teacher Education

The geographical approach to identity issues focuses on spatial identities
associated with different spatial levels, particularly national and subnational
ones. Although this type of regionalization is not explicitly taught in the edu-
cational process, spatial identification is present not only in geography and
other academic disciplines but also in public discourse. People are often
identified according to traditional regions, and residents frequently identify
themselves as Slavonians, Podravians, Dalmatians, Likans, and others. As
vernacular regions, traditional regions are based on elements that shape spa-
tial identity, such as culture, value systems, customs, traditions, and mentality.

This research is based on a qualitative analysis of data collected through fo-
cus group discussions with students enrolled in the elective course Croatian
Traditional Regions, as well as written assignments whose anonymous use
was approved through students’ written consent. The aim of the study was
to gain insight into young people’s perceptions of the importance of identity
and spatial identification. The purpose of the research is to strengthen iden-
tity-related discourse among future teachers and to prepare them for their
professional work, which, in addition to regular classroom teaching, includes
various projects and extracurricular activities that draw upon students’ local
environments and immediate surroundings.

Keywords: geography, spatial identity, traditional regions, elements of iden-
tity formation
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Povezanost izmedu tjelesne aktivnosti, pusenja i rezultata
KIDMED indeksa medu uéenicima u dobi od 17 do 18 godina

dr. sc. Vjosa Zhubaj', dr. sc. Enver Tahiraj?
Competence Center ‘11 March’, Prizren, Kosovo,* University of Pristina, Prishtina,
Kosovo?

Svrha ovoga istrazivanja bila je utvrditi postoje li statisticki zna¢ajne razlike
u kvaliteti prehrane (mjerene KIDMED indeksom) s obzirom na razinu tjele-
sne aktivnosti (fiziCki aktivni vs. neaktivni ispitanici) te status pusenja (pusaci
vs. nepusaci). Istrazivanje je obuhvatilo uzorak od 199 u€enika (128 mus-
karaca i 71 zena) u dobi od 17 do 18 godina, redovitih polaznika Centra za
kompetencije ,11. Ozujak” u Prizrenu. Ispitivanje je provedeno anonimno,
uz prethodno odobrenje ustanove za objavu podataka. Analizirane su Cetiri
varijable: dob, puSacki status, redovita tjelesna aktivnost te kvaliteta medi-
teranske prehrane procijenjena pomoc¢u KIDMED upitnika (Torun i Yildiz)
od 16 pitanja.

Rezultati statistiCke obrade ukazuju na to da je prosje¢ni KIDMED indeks
adolescenata (4,3) blizak niskoj razini usvojenosti mediteranske prehrane.
Utvrdena je statistiCki znaCajna razlika u KIDMED indeksu izmedu tjelesno
aktivnih i neaktivnih u¢enika (p < 0,05), pri ¢emu tjelesno aktivni ucenici
ostvaruju bolje prehrambene navike i donose zdravije odluke o prehrani.
Nadalje, vecina u€enika (72,4 %) ne pusi, dok 27,6 % konzumira cigarete.
Izmedu skupina pu$aca i nepuSaca nije utvrdena statisticki zna¢ajna razlika
u vrijednosti KIDMED indeksa (p = 0,098).

Kljuéne rijeci: KIDMED indeks, ucenici, dob, tielesna aktivnost, pusSenje
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Association Between Physical Activity, Smoking, and KIDMED
Index Scores Among 17-18 Year Old Students

The purpose of the research work was to verify whether there is any signifi-
cant statistical difference between the two groups, the group that has regular
physical activity and the inactive group and the KIDMED Index as well as the
smoking and non-smoking group and the KIDMED Index.The research was
conducted on a sample of 199 respondents in total (N = 128 males and N =
71 females), aged 17-18 years. The students involved in the research were
regulars at the “11 March” Competence Center in Prizren. Students involved
in the research fill out the questionnaire anonymously. We have the institu-
tion’s approval to publish data. In the research four variables were applied:
age, a question whether respondents smoke cigarettes, a question whether
respondents are involved in regular physical activities, and a variable for diet,
KIDMED Index of Mediterranean diet quality according to Torun and Yildiz
which contains 16 questions.

From statistical processing, we can draw the following conclusions: The Med-
iterranean Diet Index of adolescents aged 17-18 (KIDMED = 4.3) is close
to its low value. Among adolescents who are not regular in physical activity
and who are regular in physical activity on the Mediterranean diet (KIDMED
index) there is a significant difference of P<0.05. As a result, exercise stu-
dents have better eating habits and make healthier food choices than stu-
dents who are not involved in regular physical activity. It is very important
that the majority of students (72.4%) do not smoke, while 27.6% of students
smoke cigarettes- No significant statistical differences were determined be-
tween groups of smokers and non-smokers (p < 0.098) in the value of the
KIDMED index.

Keywords: KIDMED, Students, Age, Physical Activity, Smoking
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Razumijevanje leksi¢ke proizvodnje kroz kontekst
u ranoj Skolskoj dobi: istrazivaCke perspektive

prof. dr. sc. Tamara Turza-Bogdan
Sveuciliste u Zagrebu, Uciteljski fakultet

Razvoj rie¢nika jedan je od klju¢nih aspekata jeziCnoga razvoja tijgkom rane
Skolske dobi. U tom se razdoblju ne povecava samo broj rijeci koje dijete po-
znaje, nego se produbljuje i kvaliteta leksi¢koga znanja, uklju€ujuéi razumi-
jevanje znacenija rijeci, njihovih semantickih odnosa i moguénosti uporabe u
razli¢itim komunikacijskim situacijama (Nation, 2013). Kvalitetan rje¢nik vazna
je sastavnica kvalitetno oblikovanoga teksta (Aladrovi¢ Slovacek, 2019), a nje-
govo je poticanje posebno vazno u domenama veli€ine, dubine i raznolikosti
rieCnika (Turza-Bogdan i Cviki¢, 2023). Ovladavanje Citanjem i pisanjem zna-
¢ajno utjece na leksicki razvoj djece jer ih uvodi u pisani tekst kao novi jezicni
modalitet. Istrazivanja u hrvatskome jeziku pokazuju da se s dobi povecava
broj leksickih jedinica koje djeca upotrebljavaju te da njihov rje€nik postupno
poprima individualna obiljeZja (Kuvaé Kraljevi¢, Hrzica i Stefanec, 2022).

U radu se istrazuju mogucénosti prou€avanja djecje leksi¢ke proizvodnje na te-
melju pisanih uradaka nastalih nakon provedbe aktivnosti usmjerenih na razvoj
i bogacenje riecnika. Aktivnosti su provedene u okviru eksperimentalnoga pro-
grama Brbljaonica, razvijenoga u sklopu projekta Razvoj rie¢nika djece mlade
Skolske dobi kroz inovativne estetske i utjelovljene metode ugenja (RjeSko,
HRZZ-2024-05-8305), namijenjenoga u€enicima od prvoga do Cetvrtoga razre-
da osnovne $kole. Po zavrSetku programa receptivno poznavanije ciljnih rijeci
procijenjeno je testom rjeCnika. Analiza se temelji na makro i mikroanalitiCkom
pristupu dje¢jem diskursu (Trtanj, 2024) te na analizi kognitivnih diskurzivnih
funkcija (Dalton-Puffer, 2013, 2016). Posebna se pozornost posvecuje upora-
bi ciljnih rijeci radi uvida u produktivhu dimenziju leksi¢koga znanja (Schmitt,
2014; Read, 2004). Pritom se analiziraju semanti¢ka prikladnost, kontekstu-
alna uklopljenost i kreativna uporaba novih rijeci te odnos izmedu receptivno-
ga poznavanija rije€i i njihove produktivne primjene u pisanome izrazavanju.
Rezultati pridonose boljem razumijevanju razvoja aktivnoga djecjeg leksika i
mogucnosti njegove podrske inovativnim pristupima ucéenju.

Kljucne rijeci: razvoj rje¢nika; rana Skolska dob; analiza diskursa,; kognitiv-
ne diskurzivne funkcije; estetsko i utjelovljeno ucenje

102



Metodike i druge odgojno-obrazovne interdiscipline i transdiscipline
Methodologies and Other Educational Interdisciplinary and Transdisciplinary Fields

Understanding Lexical Production Through Context
in Early School Age: Research Perspectives

Vocabulary development is one of the key aspects of language development
during the early years of schooling. During this period, not only does the num-
ber of words children know increase, but the quality of their lexical knowledge
also becomes more sophisticated, encompassing the understanding of word
meanings, semantic relationships, and the ability to use words appropriately
in different communicative contexts (Nation, 2013). Arich vocabulary is an es-
sential component of well-structured and high-quality texts (Aladrovi¢ Slovacek,
2019), and its development is particularly important in terms of vocabulary size,
depth, and diversity (Turza-Bogdan & Cviki¢, 2023). The acquisition of reading
and writing skills significantly influences children’s lexical development, as it
introduces written language as a new modality of communication. Research
on Croatian language development indicates that, with age, children use an
increasing number of lexical items and their vocabularies gradually acquire
more individual characteristics (Kuvaé Kraljevi¢, Hrzica, & Stefanec, 2022).

This paper explores research perspectives on children’s lexical production
based on written texts produced following vocabulary-enrichment activities.
The activities were implemented within the experimental programme Br-
bljaonica, developed as part of the project Vocabulary Development in Early
School-Age Children Through Innovative Aesthetic and Embodied Learning
Methods (RjeSko, HRZZ-2024-05-8305), designed for pupils from the first to
the fourth grade of primary school. Upon completion of the programme, re-
ceptive knowledge of the target words was assessed using a vocabulary test.
The analysis is based on macro- and micro-analytic approaches to children’s
discourse (Trtanj, 2024), as well as on the analysis of cognitive discourse
functions (Dalton-Puffer, 2013, 2016). Particular attention is paid to the use of
target words in order to gain insight into the productive dimension of lexical
knowledge (Schmitt, 2014; Read, 2004). The study examines the semantic
appropriateness, contextual integration, and creative use of newly acquired
words, as well as the relationship between receptive word knowledge and its
productive application in written expression. The findings contribute to a bet-
ter understanding of the development of children’s active vocabulary and the
potential of innovative learning approaches to support lexical growth.

Keywords: vocabulary development; early school age; discourse analysis;
cognitive discourse functions; aesthetic and embodied learning
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Izazovi u pouc€avanju hrvatske standardnojezi¢éne norme

prof. dr. sc. Marko Aleri¢
Sveuciliste u Zagrebu, Filozofski fakultet

Poucavanje hrvatske standardnojezi¢ne norme suoCava se s brojnim izazo-
vima koji proizlaze iz nastavne prakse, ali i iz suvremenih drustvenih okol-
nosti. Medu tradicionalnim izazovima istiCu se nedovoljna primjena metodike
nastave Hrvatskoga jezika, nefunkcionalna motivacija u¢enika, pou€avanje
utemeljeno uglavnom na knjizevnoumjetnickom funkcionalnom stilu, izostanak
dosljedne standardnojezi¢ne uporabe poucavatelja te nedovoljno ispravljanje
odstupanja od norme. Dodatni problem predstavljaju nedostatno uvjezbavanje
djelatnosti govorenja i pisanja te usmjerenost nastave na pamcenje i repro-
dukciju jezi¢ne teorije umjesto na razvoj funkcionalne jezi€ne kompetencije.

Uz navedene izazove pojavljuju se i novi fenomeni koji utjecu na odnos uceni-
ka prema hrvatskomu standardnom jeziku. Medu njima se izdvajaju tzv. strah
od jezika, svjesno ili nesvjesno odbijanje ovladavanja standardnim idiomom,
poticanje na neovladavanje standardnojezicnom normom i na svjesno krse-
nje norme te odbijanje uporabe standardnoga idioma kao komunikacijskoga
sredstva Sire drusStvene zajednice.

U radu ¢e se analizirati uzroci navedenih pojava te razmotriti moguénosti
unaprjedenja nastavnoga procesa s ciliem razvoja pozitivnoga odnosa prema
hrvatskomu standardnom jeziku i njegove funkcionalne uporabe u razlicitim
komunikacijskim situacijama.

Kljucne rijeci: hrvatski standardni jezik, standardnojezicna norma, metodika
Hrvatskoga jezika, jezicna kompetencija
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Challenges in Teaching the Croatian Standard Language Norm

Teaching the Croatian standard language norm faces numerous challeng-
es arising from both educational practice and contemporary social circum-
stances. Among the traditional challenges are the insufficient application of
Croatian language teaching methodology, students’ lack of functional moti-
vation, teaching based primarily on the literary-artistic functional style, the
absence of consistent use of the standard language by teachers, and the
insufficient correction of deviations from the norm. Additional difficulties in-
clude inadequate practice of speaking and writing skills, as well as an em-
phasis on memorisation and reproduction of linguistic theory rather than on
the development of functional language competence.

Alongside these challenges, new phenomena have emerged that influence
students’ attitudes towards the Croatian standard language. These include the
so-called fear of language, conscious or unconscious resistance to mastering
the standard idiom, encouragement not to acquire the standard language
norm and to violate it deliberately, as well as rejection of the standard idiom
as a means of communication within the wider social community.

The paper analyses the causes of these phenomena and examines possi-
bilities for improving the teaching process with the aim of fostering a positive
attitude towards the Croatian standard language and promoting its functional
use in various communicative situations.

Keywords: Croatian standard language, standard language norm, Croatian
language teaching methodology, language competence
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Kako TikTok oblikuje jeziénu stvarnost?

prof. dr. sc. Blazenka Filipan — Zignié', dr. sc. Marija Turk Saka&?
Sveudiliste u Zagrebu, Uiteljski fakultet', OS Ivan Benkovi¢ Dugo Selo?

Rad analizira multimodalne aspekte jezika mladih na drustvenoj mrezi Tik-
Tok u suodnosu digitalnih mehanizama platforme i jeziéne norme. Teorijski
se okvir temelji na postavkama Durscheid i Frick (2016) o medijskoj uvjeto-
vanosti digitalne komunikacije te istrazivanjima Filipan-Zigni¢ i Turk Sakad
(2019, 2020 i 2023) o utjecaju mreznoga jezika (Netspeaka) na standardno-
jezi¢nu normu. Cilj je rada utvrditi u kojoj mjeri TikTok oblikuje jezi¢ne navi-
ke studenata te prodire u njihove formalne registre. Empirijsko istrazivanje
provedeno je na uzorku od 211 studenata U iteljskog fakulteta u Zagrebu iz
sredisnjih i sjeverozapadnih Zupanija Hrvatske primjenom anketnoga upit-
nika. Rezultati potvrduju izrazito visoku u€estalost svakodnevnog pracenja
TikToka te izraZenu sklonost hibridnim komunikacijskim obrascima: mijesa-
nju hrvatskoga i engleskoga jezika, uporabi kratica, intenzivnoj integraciji
emojija i hashtagova te uporabi specificnih grafostilistickih postupaka. Po-
datci dokazuju transfer diskursa TikToka u izvanmrezni govor, ali i prodira-
nje sintaktickih kalkova u akademski stil. Dobivene spoznaje imaju visoku
aplikativnu vrijednost u visokoSkolskoj nastavi Hrvatskoga jezika i medijske
pismenosti. PredlaZe se integracija specificnog registra TikToka u nastavu
kroz vise modela: kontrastivha analiza Zargona TikToka koja omogucuje
studentima uoC€avanje razlika izmedu digitalnog koda i norme te sluzi kao
izvrsno polazisSte za osvjeScivanje pravilne uporabe standardnoga jezika;
izradu studentskih digitalnih rje¢nika; vjezbe prevodenja objava s TikTok na
standardni jezik ¢ime se kod buducih ucitelja razvija kritiCka medijska pisme-
nost i svijest o funkcionalnim stilovima.

Kljuéne rijeci: jezicna norma; medijska pismenost; multimodalnost; Netspeak
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How TikTok Shapes Linguistic Reality?

This paper analyzes the multimodal aspects of youth language on the so-
cial network TikTok, exploring the intersection between the platform’s digital
mechanisms and linguistic norms. The theoretical framework is based on
the propositions of Dirscheid and Frick (2016) regarding the media-driven
nature of digital communication, as well as research by Filipan-Zigni¢ and
Turk Sakac (2019, 2020, and 2023) on the impact of network language (Net-
speak) on standard language norms. The aim of this paper is to determine
the extent to which TikTok shapes students’ linguistic habits and penetrates
their formal registers. The empirical research was conducted using a ques-
tionnaire on a sample of 211 students from the Faculty of Teacher Education
in Zagreb, originating from the central and northwestern counties of Croatia.
The results confirm an exceptionally high frequency of daily TikTok use and
a pronounced inclination toward hybrid communication patterns: code-mix-
ing of Croatian and English, the use of abbreviations, intense integration of
emojis and hashtags, and the employment of specific graphostylistic devices.
The data demonstrate a transfer of TikTok discourse into offline speech, as
well as the penetration of syntactic calques into academic style. The results
of this study hold high applicative value in higher education courses on the
Croatian Language and media literacy. The integration of TikTok’s specific
register into teaching is proposed through several models: contrastive anal-
ysis of TikTok jargon, which enables students to perceive the differences
between the digital code and the norm, serving as an excellent starting point
for raising awareness about the correct use of the standard language; the
creation of student digital dictionaries; and exercises involving the translation
of TikTok posts into the standard language, thereby developing critical media
literacy and an awareness of functional styles in future teachers.

Keywords: language norm; media literacy; multimodality; Netspeak
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Izmedu tehnologije, metodike i Geografije:
procjena primjenjivosti Al-a u izradi ispitnih zadataka
dr. sc. Biljana Vrankovi¢', izv. prof. dr. sc. Ruzica Vuk?, dr. sc. lvan lvié?

Nacionalni centar za vanjsko vrednovanje obrazovanja, Zagreb', Sveuciliste u
Zagrebu Prirodoslovno-matematicki fakultet, Geografski odsjek, Zagreb

Istrazivanjem se ispituje pouzdanost i primjenjivosti Al-a u izradi zadataka za
provjeru znanja i vjestina u€enika u nastavi Geografije. Kao polaziste za ana-
lizu koriste se odgojno-obrazovni ishodi i primjeri zadataka iz ispita drzavne
mature iz Geografije provedenog u prvome roku Skolske godine 2024./2025.
Ispit je sadrzavao 21 zadatak viSestrukog izbora, 17 zadataka kratkog odgo-
vora i Cetiri zadatka produzenog odgovora.

Prvi cilj istrazivanja jest utvrditi u kojoj mjeri Al alati mogu generirati zadatke
koji sadrzajno odgovaraju zadanim ishodima ucenja te istodobno odrazavaju
odgovarajucéu razinu kognitivhe sloZzenosti. U radu se analizira uskladenost
generiranih zadataka ovisno o zadanim podrucjima ispitivanja, podpodruc-
jima ispitivanja, ishodima u€enja, vrsti zadataka, kognitivnim razinama, pro-
cijenjenim tezinama, jasno¢i formulacije te moguénost njihove primjene u
stvarnom nastavnom procesu. Drugi je cilj istrazivanja procijeniti kvalitetu
odgovora u 42 zadatka koje Al alati nude u zadatcima koje su sami generirali.

U analizi je koriStena autorska matrica za stru¢nu procjenu kvalitete gene-
riranih zadataka prema unaprijed definiranim kriterijima podijeljenim u tri
kvalitativhe skupine (metodoloska i kurikularna uskladenost, sadrzajna i teh-
nicka kvaliteta te pouzdanost i primjenjivost) za procjenu kvalitete ispitnih
zadataka. Rezultati ¢e pokazati moze li umjetna inteligencija biti pouzdan alat
za podrsku nastavnicima u izradi zadataka razlicitih razina kognitivne sloze-
nosti. Dobiveni rezultati mogli bi pridonijeti u€inkovitijoj pripremi nastavnih
materijala, unapredenju procesa vrednovanja znanja i geografskih vjestina
te Sirem razumijevanju mogucénosti primjene alata umjetne inteligencije u
suvremenoj nastavnoj praksi.

Kljucne rijec¢i: Geografija, metodika, umjetna inteligencija, ispitni zadatci,
vrednovanje
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At the intersection of technology, methodology and geography:
assessing the applicability of artificial intelligence
in creating assessment tasks

This study examines the reliability and applicability of artificial intelligence in
creating tasks to assess students’ knowledge and skills in geography educa-
tion. The analysis is based on educational learning outcomes and task ex-
amples from the State Matura geography exam administered in the first ses-
sion of the 2024/2025 school year. The exam consisted of 21 multiple-choice
questions, 17 short-answer questions and four extended-response questions.

The first objective of the study is to determine the extent to which Al tools
can generate tasks that align in content with specified learning outcomes
while simultaneously reflecting an appropriate level of cognitive complexity.
The paper examines the alignment of the generated tasks with specified as-
sessment domains and subdomains, learning outcomes, task types, cognitive
levels, estimated difficulty, clarity of wording, and their potential for application
in actual teaching practice. The second objective is to evaluate the quality of
the responses provided by Al tools to the tasks they themselves generate.

The analysis employed a custom-designed matrix to evaluate the quality of
the generated tasks according to predefined criteria grouped into three cate-
gories: methodological and curricular alignment, content and technical qual-
ity, and reliability and applicability. The results will indicate whether artificial
intelligence can serve as a reliable tool to assist teachers in creating tasks
across varying levels of cognitive complexity. These findings could contrib-
ute to more efficient preparation of teaching materials, the enhancement of
knowledge and geographical skills assessment processes, and a broader
understanding of the potential applications of artificial intelligence tools in
contemporary teaching practice.

Keywords: Geography, geography didactics, artificial intelligence, test tasks,
assessment
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Edukacijska geografija i supstratne znanosti
u suvremenom pristupu poucavanju (i u€enju) Geografije

izv. prof. dr. sc. Ruzica Vuk, prof. dr. sc. Zoran Curi¢, doc. dr. sc. Dubravka Spevec
Sveuciliste u Zagrebu Prirodoslovno-matematicki fakultet, Geografski odsjek

Edukacijska geografija je grana geografije koja prou€ava i objasnjava zako-
nitosti stjecanja geografskih znanja i vjestina, ljudske potencijale u sustavu
odgoja i obrazovanja, postignuca u pojedinim razinama obrazovanja i cje-
lozivotnog ucenja, uvjete u geografskome prostoru koji utje€u na prostornu
i funkcionalnu organizaciju obrazovanja te medusobni utjecaj obrazovanja
na prostor i obiljezja prostora na obrazovanje. U Hrvatskoj edukacijska geo-
grafija najmlada je grana u znanstvenome polju geografija, a polje geografija
od sije€nja 2024. sastavni je dio prirodnih znanosti. Ciljevi rada su propitati
stupanj razvijenosti edukacijske geografije, doprinos spoznaja edukacijske
geografije i supstratnih znanosti u suvremenom pristupu pou€avaniju te iza-
zove u organizaciji obrazovne funkcije u Hrvatskoj. Analizom sadrzaja radova
objavljenih u posljednjih pet godina i recentnog kurikula nastavnoga predmeta
Geografije za osnovne Skole i gimnazije, ovo istrazivanje odgovara na oda-
brana pitanja buducnosti odgojno-obrazovne teorije i prakse u poucavanju
Geografije, uvazavajuéi novi tehnoloski kontekst, nove generacije ucenika
i ucitelja te izazove u osiguranju jednakosti obrazovnih Sansi u geografski
vrlo heterogenom hrvatskom obrazovnom prostoru.

Kljuéne rijeci: edukacijska geografija, kurikul Geografije, pou¢avanje Geo-
grafije, obrazovna funkcija
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Educational Geography and Foundational Sciences in the
Contemporary Approach to Teaching and Learning Geography

Educational geography is a branch of geography that studies and explains
the principles of acquiring geographical knowledge and skills, human poten-
tial within the education system, achievements at various levels of education
and lifelong learning, geographical conditions influencing the spatial and
functional organisation of education, and the reciprocal relationship between
education and space. In Croatia, educational geography is the youngest
branch within the scientific field of geography, and since January 2024, ge-
ography has been an integral part of the natural sciences. The aims of this
paper are to examine the level of development of educational geography, the
contribution of insights from educational geography and related disciplines
to modern teaching approaches, and the challenges involved in organising
the educational function in Croatia. Through a content analysis of papers
published over the last five years and the recent geography curriculum for
primary and secondary schools, this research addresses selected questions
regarding the future of educational theory and practice in teaching geogra-
phy, taking into account the new technological context, new generations of
students and teachers, and the challenges of ensuring equal educational
opportunities within Croatia’s geographically diverse educational landscape.

Keywords: educational geography, geography curriculum, teaching geography
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Utjelovljena spoznaja u nastavi matematike:
Medupredmetni model Montessori lekcije
u tri stupnja kroz kinezioloSko kretanje

Petra Bolfek BeloSevi¢, mag. prim. educ. dokroandica
ASP Engineering j.d.o.o.

Suvremeni tehnolo8ki napredak pred primarno obrazovanje stavlja izazov
umne pasivnosti i sjedilackog nacina zivota, $to izravno narusava ucenikovu
pozornost i unutarnju motivaciju. Kao odgovor na izazove digitalnih ometa-
nja, ovaj rad predlaZe inovativan metodicki model koji povezuje kineziologiju
i matematiku u pocetnoj nastavi, utemeljen na suvremenoj teoriji utjelovljene
spoznaje (embodied cognition). Oslanjajuéi se na znanstvene postavke Li-
llard (2005) o neraskidivoj vezi izmedu motoriCkog kretanja i umnog razvoja,
u radu se rasclanjuje preoblikovanje klasi¢ne Montessori lekcije u tri stupnja
kroz uklapanje kretanja cijeloga tijela pri usvajanju temeljnih matematickih
pojmova s pomocu brojevnih prutova i dekadskih jedinica. Kroz prizmu obra-
zovnih znanosti i teorije motivacije (Deci i Ryan), obrazlaZze se kako osjecaj
upravljanja i sloboda izbora unutar pripremljene okoline zadovoljavaju dje-
tetove potrebe za samostalno$¢u, potiCuéi duboku usredotoCenost (Mars-
hall, 2017) i razvoj upravljackih funkcija od samoga pocetka Skolovanja. U
okviru kurikulumskih izazova, rad kritiCki propituje problem prijenosa tradi-
cijskih didakti¢kih nacela u suvremeni, tehnologizirani kurikulum. Zakljuéno
se nudi odrziv meduznanstveni model u kojem namjensko kretanje sluzi kao
prvenstveno spoznajno orude koje dokida digitalnu pasivnost i gradi ¢vrsto
motivacijsko uporiste u stvarnosti.

Kljuéne rijeci: brojevni prutovi; kinezioloSko kretanje; lekcija u tri stupnja;
Montessori pedagogija; poCetna nastava matematike
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Embodied Cognition in Mathematics Education:
An Interdisciplinary Model of the Montessori Three-Period
Lesson Through Kinesiological Movement

Modern technological advancements present primary education with the
challenge of cognitive passivity and sedentary lifestyles, directly impairing
students’ attention and intrinsic motivation. In response to digital distractions,
this paper proposes an innovative methodical model connecting kinesiology
and mathematics in early childhood education, grounded in the contemporary
theory of embodied cognition. Drawing upon Lillard’s (2005) scientific prin-
ciples regarding the inextricable link between bodily movement and mental
development, the paper analyzes the transformation of the classic Montes-
sori three-period lesson through the integration of gross motor movement
when acquiring fundamental mathematical concepts using number rods and
decimal units. Through the lens of educational sciences and self-determina-
tion theory (Deci & Ryan), it illustrates how a sense of control and freedom
of choice within a prepared environment satisfy a child’s need for autonomy,
thereby fostering deep concentration (Marshall, 2017) and executive function
development from the very beginning of schooling. Within the framework of
curricular challenges, the paper critically examines the transmission of tradi-
tional didactic principles into a modern, technologized curriculum. Concluding,
a sustainable interdisciplinary model is offered where purposeful movement
serves as a primary cognitive tool that eradicates digital passivity and builds
a solid motivational foundation in reality.

Keywords: embodied cognition; kinesiological movement;, Montessori ped-
agogy, number rods; three-period lesson
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Vrednovanje toénosti i komunikacijske kvalitete generativnih
alata umjetne inteligencije pri interpretaciji turistickih podataka

Marijana Spoljari¢, mag. educ. math. et inf., v.pred., izv.prof. dr. sc. Dejan Tubic,
Ivana Vidak Teskera, dipl. bibl. i prof., v. pred.
Veleuciliste u Virovitici

U obrazovanju se tehnologija koristi kao nastavno sredstvo kojim se postizu
postavljeni ciljevi kurikuluma. Alati umjetne inteligencije (Ul) postaju svakod-
nevni izvor informacija i podrska procesu ucenja. S obzirom da su financij-
ske i statisticke kompetencije klju¢ne u turizmu one su i jedan od temeljnih
ishoda ucenja turisti¢kih studijskih programa. Nazalost, nedovoljno je istra-
zeno izraCunavaju li i interpretiraju to¢no veliki jeziéni modeli kvantitativhe
turistiCke pokazatelje. Cilj je ovoga rada procijeniti pouzdanost razli€itih be-
splatno dostupnih velikih jezi€nih modela kao potpore razvoju kvantitativhe
pismenosti. Na temelju stvarnih podataka DrZzavnog zavoda za statistiku
osmisljeno je 10 poslovnih slu¢ajeva u kojima je potrebno koriste¢i podatke
izraCunati kvantitativne parametre te na temelju njih donijeti odluke. Svaki
od poslovnih scenarija rieSavani su pomocu razli¢itih modela Ul. Odgovori
Su neovisno ocjenjeni od dva ocjenjivata pomocu rubrika za vrednovanje
kvantitativhe pismenosti. Usporedbom rezultata pojedinih modela opisane
su vrste pogreSaka te je predlozeno kako studenti mogu kriti¢ki koristiti ala-
te Ul u razvijanju matematickih i statistiCkin kompetencija te na koji nacin
ih nastavno osoblje moze koristi za oblikovanje zadataka i provjere znanja.

Kljucne rijeci: financijske kompetencije, interpretacija podataka, statistiCka
pismenost, turizam, veliki jezi¢ni modeli
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Evaluating the Accuracy and Communication Quality of
Generative Al Tools in Interpreting Tourism Data

In education, technology is used as a teaching tool to achieve the goals of
the curriculum. Today, artificial intelligence (Al) tools are becoming a daily
source of information and support for the learning process. Given that finan-
cial and statistical competencies are crucial in tourism, they are also one of
the basic learning outcomes of tourism study programs. Unfortunately, it has
not been sufficiently researched whether large language models accurately
calculate and interpret quantitative tourism indicators. The aim of this study
is to assess the reliability of various freely available large language models
as support for the development of quantitative literacy. Based on the actu-
al data of the Croatian Bureau of Statistics, 10 business cases have been
designed in which it is necessary to calculate quantitative parameters using
the data and make decisions based on them. Each of the business scenar-
ios was solved using different Al models. The answers were evaluated in-
dependently by two reviewers using the rubrics for evaluating quantitative
literacy. By comparing the results of the individual models, the types of errors
are described, and suggestions were made as to how students can critically
use Al tools in developing mathematical and statistical competencies and
how teaching staff can use them to design tasks and assess knowledge.

Keywords: data interpretation, financial competencies, large language mod-
els, statistical literacy, tourism
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Primjena novih tehnologija u visokoskolskoj nastavi geografije
- LiDAR, VR-GIS i Al

izv. prof. dr. sc. Petar Feletar
Fakultet prometnih znanosti, SveudilisSte u Zagrebu

Rad ,Primjena novih tehnologija u visoko$kolskoj nastavi geografije — LIDAR,
VR-GIS i Al“ usmjereno je na suvremene mogucénosti primjene digitalnih
tehnologija u visokoSkolskoj nastavi geografije. Poseban naglasak stavlja
se na LiDAR (Light Detection and Ranging), virtualnu stvarnost povezanu s
geografskim informacijskim sustavima (VR-GIS) te alate umjetne inteligen-
cije (Al). Kroz konkretne primjere prikazat ¢e se kako LiDAR omogucuje pri-
kupljanje i analizu visokopreciznih prostornih podataka te izradu digitalnih
modela reljefa, dok VR-GIS studentima omogucuje interaktivno istrazivanje
prostora, prostorne analize i vizualizaciju slozenih geografskih procesa u
imerzivnom okruzenju. Rad obraduje i mogucnosti primjene umjetne inte-
ligencije u analizi prostornih podataka, interpretaciji geografskih sadrzaja,
izradi nastavnih materijala i razvoju istrazivaCkog u€enja. Posebno ¢e se
razmotriti doprinos ovih tehnologija razvoju prostornih kompetencija, povezi-
vanju teorijskih znanja s prakti¢nim radom te poticanju aktivnog i problemski
usmjerenog ucenja. Cilj je upoznati studente u visokoSkolskoj nastavi geo-
grafije s prednostima i ograni¢enjima novih tehnologija te potaknuti njihovu
kriticku, kreativnu i odgovornu primjenu u geografskim istrazivanjima, nastavi
i buduéem profesionalnom radu.

Kljuéne rijeci: geografija, nove tehnologije, LIDAR, virtualna stvarnost, VR-GIS,
GIS, umjetna inteligencija, prostorni podaci, vizualizacija, visokoSkolska nastava
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Application of New Technologies in Higher Education
Geography Teaching — LiDAR, VR-GIS and Al

The paper “Application of New Technologies in Higher Education Geography
Teaching — LIDAR, VR-GIS and Al” focuses on contemporary possibilities for
the application of digital technologies in university-level geography educa-
tion. Particular emphasis is placed on LiDAR (Light Detection and Ranging),
virtual reality integrated with Geographic Information Systems (VR-GIS),
and artificial intelligence (Al) tools. Through practical examples, the paper
demonstrates how LIDAR enables the collection and analysis of highly ac-
curate spatial data and the creation of digital terrain models, while VR-GIS
allows students to interactively explore space, perform spatial analyses, and
visualise complex geographical processes in immersive environments. The
paper also examines the possibilities of applying artificial intelligence in spatial
data analysis, the interpretation of geographical content, the development of
teaching materials, and inquiry-based learning. Particular attention is given
to the contribution of these technologies to the development of spatial com-
petencies, the integration of theoretical knowledge with practical work, and
the promotion of active and problem-based learning. The aim is to familiarise
students in higher education geography programmes with the advantages
and limitations of new technologies and to encourage their critical, creative,
and responsible application in geographical research, teaching, and future
professional practice.

Keywords: geography, emerging technologies, LIDAR, virtual reality, VR-GIS,
GIS, artificial intelligence, spatial data, visualisation, higher education
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Klinicke kompetencije u eri velikih jezi€énih modela:
konceptualni okvir rizika i preporuke za kurikularnu integraciju
umjetne inteligencije u biomedicinsku edukaciju

izv. prof. dr. sc. Tomislav Mestrovi¢, dr. med.Centar za zdravstvenu metriku,
Sveuciliste Sjever, Koprivnica, Hrvatska

Uvod: Veliki jezicni modeli sve se ¢esc¢e primjenjuju u biomedicinskoj edu-
kaciji i kliniCkoj praksi, uklju€ujuéi pretrazivanje i sazimanje informacija,
oblikovanje diferencijalne dijagnoze, izradu klinicke dokumentacije i potpo-
ru donoSenju odluka. lako takvi alati mogu unaprijediti dostupnost znanja
i uCinkovitost u€enja, njihova nekriticka primjena moze utjecati na razvoj
klinickog rasudivanja, profesionalne odgovornosti i samostalnosti buducih
zdravstvenih djelatnika.

Cilj: Razviti konceptualni okvir za procjenu rizika povezanih s primjenom
velikih jezi€nih modela u medicinskoj edukaciji te predloZiti nacela njihove
odgovorne integracije u kurikulum.

Metode: Izraden je konceptualni strucni okvir kojim su analizirani potencijal-
ni u¢inci umjetne inteligencije na temeljne sastavnice klinicke kompetencije:
usvajanje i primjenu znanja, klinicko rasudivanje, komunikaciju, donosenje
odluka, profesionalizam i etiCku odgovornost. Rizici su razmatrani na razini
pojedinca, obrazovnog procesa i zdravstvenog sustava, uz poseban naglasak
na automatizacijsku pristranost, nekriticko prihvacanje neto¢nih odgovora,
smanjivanje kognitivnog angazmana, naruSavanje akademskog integriteta,
zastitu podataka i nejasnu raspodjelu odgovornosti.

Rezultati: Predlozeni okvir razlikuje tri skupine rizika: epistemoloske rizike,
povezane s pouzdanos$cu i provjerljivoS¢u generiranih informacija; kognitiv-
ne i obrazovne rizike, povezane sa slabljenjem samostalnog rasudivanja i
prekomjernim oslanjanjem na tehnologiju; te profesionalne i eti¢ke rizike, koji
uklju€uju povijerljivost podataka, pristranost, transparentnost i odgovornost
za odluke. Kurikularna integracija umjetne inteligencije stoga ne bi trebala
biti ograni¢ena na tehni¢ku uporabu alata, nego uklju€ivati razvoj osposo-
bljenosti koristenja alata umjetne inteligencije, procjenu kvalitete odgovora,
provjeru izvora, prepoznavanije pristranosti, zastitu podataka i jasno definira-
nje situacija u kojima uporaba umjetne inteligencije nije primjerena. Potrebno
je prilagoditi i metode vrednovanja kako bi se procjenjivali proces klinickog
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rasudivanja, argumentacija i sposobnost kritiCke provjere rezultata koje ge-
nerira umjetna inteligencija.

Zakljuéak: Umjetna inteligencija ne mijenja samo nacin pristupa medicinskom
znanju, nego i samo znacenje klinicke kompetencije. Budu¢a kompetentnost
nece se temeljiti isklju€ivo na sposobnosti samostalnog rieSavanja klinickog
problema, ve¢ i na sposobnosti odgovornog koristenja, nadziranja i kritickog
preispitivanja rezultata umjetne inteligencije. Kurikulumi u biomedicini trebaju
pravodobno ukljuciti ove kompetencije, uz o€uvanje ljudskog prosudivanja,
profesionalne autonomije i odgovornosti prema bolesniku.

Kljucne rijeci: umjetna inteligencija; veliki jezicni modeli; klinicke kompe-
tencije; medicinska edukacija; klinicko rasudivanje; kurikulum

Clinical Competencies in the Era of Large Language Models:
A Conceptual Risk Framework and Recommendations
for the Curricular Integration of Artificial Intelligence
into Biomedical Education

Introduction: Large language models are increasingly being used in bio-
medical education and clinical practice, including for information retrieval and
summarization, the formulation of differential diagnoses, the preparation of
clinical documentation, and decision support. Although such tools may im-
prove access to knowledge and learning efficiency, their uncritical use may
affect the development of clinical reasoning, professional responsibility and
the autonomy of future healthcare professionals.

Objective: To develop a conceptual framework for assessing the risks as-
sociated with the use of large language models in medical education and to
propose principles for their responsible integration into the curriculum.

Methods: A conceptual expert framework was developed to analyse the
potential effects of artificial intelligence on the core components of clinical
competence: the acquisition and application of knowledge, clinical reason-
ing, communication, decision-making, professionalism, and ethical respon-
sibility. Risks were considered at the individual, educational process, and
healthcare system levels, with particular emphasis on automation bias, the
uncritical acceptance of inaccurate responses, reduced cognitive engage-
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ment, compromised academic integrity, data protection, as well as unclear
allocation of responsibility.

Results: The proposed framework distinguishes three groups of risks: epis-
temological risks, related to the reliability and verifiability of generated infor-
mation; cognitive and educational risks, related to the weakening of inde-
pendent reasoning and excessive reliance on technology; and professional
and ethical risks, including data confidentiality, bias, transparency, and ac-
countability for decisions. The curricular integration of artificial intelligence
should therefore not be limited to the technical use of tools, but should also
include the development of competencies in using artificial intelligence tools,
assessing response quality, verifying sources, identifying bias, protecting da-
ta, and clearly defining situations in which the use of artificial intelligence is
inappropriate. Assessment methods should also be adapted to evaluate the
process of clinical reasoning, the quality of argumentation, and the ability to
critically verify outputs generated by artificial intelligence.

Conclusion: Artificial intelligence is changing not only the way medical
knowledge is accessed, but also the very meaning of clinical competence.
Future competence will not be based solely on the ability to solve clinical
problems independently, but also on the ability to use, oversee, and critically
evaluate artificial intelligence outputs responsibly. Biomedical curricula should
incorporate these competencies in a timely manner while preserving human
judgement, professional autonomy and responsibility toward the patient.

Keywords: artificial intelligence; large language models; clinical competence;
medical education; clinical reasoning; curriculum
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Objektivno strukturirani klini¢ki ispit
u biomedicinskoj edukaciji kao model standardizirane
i tehnoloski potpomognute procjene klini€kih kompetencija:
prekograniéni pristup projekta HU-CRO ACCESS

izv. prof. dr. sc. Tomislav Mestrovi¢, Zoran Zezelj, pred.,
izv. prof. dr. sc. Marijana Neuberg, doc. dr. sc. Ivo Dumié-Cule,
Nikola Bradi¢, v. pred., izv. prof. dr. sc. Rosana Ribi¢
Sveuciliste Sjever, Koprivnica, Hrvatska

Objektivno strukturirani klinicki ispit ili OSKI (od engl., Objective Structured
Clinical Examination ili OSCE) predstavlja metodu procjene klini¢kih kom-
petencija u biomedicinskoj edukaciji koja omogucuje standardizirano vred-
novanje znanja, prakticnih vjestina, komunikacije, klinickog rasudivanja i
profesionalnog ponasanja. U suvremenoj zdravstvenoj edukaciji OSKI po-
vezuje teorijsko pou€avanje, simulacijsko ucenje i procjenu ishoda ucenja.
Izvodenjem zadataka na unaprijed definiranim postajama studenti primjenjuju
znanja u sigurnom i kontroliranom edukacijskom okruzenju, bez ugrozavanja
sigurnosti bolesnika. OSKI se moze primjenjivati formativno, uz neposrednu
povratnu informaciju i usmjeravanje daljnjeg ucenja, ili sumativno, kao za-
vrSna procjena ostvarenih kompetencija. Njegova primjena u edukaciji moze
pridonijeti aktivnom ucenju, razvoju kritickog misljenja, prepoznavanju vla-
stitih nedostataka i ve¢em samopouzdanju studenata, premda organizacija
zahtijeva znatne kadrovske, vremenske i materijalne resurse.

Cilj ovog rada jest prikazati ulogu OSKI-a u suvremenoj biomedicinskoj edu-
kaciji te nacin njegove primjene i razvoja u okviru medunarodnog EU pro-
jekta HU-CRO ACCESS, koji se provodi kroz program Interreg VI-A Madar-
ska-Hrvatska u partnerstvu Sveucilista u PeCuhu i Sveucilista Sjever. U radu
se prikazuju temeljna obiljeZja OSKI-a kao standardizirane metode procjene
klinickih kompetencija, njegova povezanost sa simulacijskom edukacijom te
mogucnosti primjene u formativhom i sumativnhom vrednovanju. Posebno
se predstavlja razvoj prekograni¢nog mikrokvalifikacijskog programa iz po-
drucja prve pomodi, sestrinskih vjestina i simulacijske edukacije, ukljuCujuci
oblikovanje zajednickih klini¢kih scenarija, OSKI postaja, kontrolnih lista i
kriterija vrednovanja za hrvatske i madarske studente. Rad takoder prikazu-
je mogucnosti digitalizacije edukacijskog i evaluacijskog procesa, pruzanja
personaliziranih povratnih informacija te ukljuCivanja umjetne inteligencije,
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virtualne i proSirene stvarnosti u buduéi razvoj OSKI-a. Na taj se nacin OSKI
razmatra kao integrirani obrazovni model koji povezuje poucavanje, prak-
ti¢no uvjezbavanje, procjenu ishoda ucenja, ali i kontinuirani razvoj klinickih
kompetencija.

Kljucne rijeci: objektivno strukturirani klinicki ispit; OSKI; biomedicinska
edukacija; klinicke kompetencije; simulacijska edukacija; digitalne tehnolo-
gije; prekograni¢na suradnja

The Objective Structured Clinical Examination in
Biomedical Education as a Model of Standardised
and Technology-Enhanced Assessment of Clinical
Competencies: A Cross-Border Approach within
the HU-CRO ACCESS Project

The Objective Structured Clinical Examination (OSCE) is a method for as-
sessing clinical competencies in biomedical education that enables the
standardised evaluation of knowledge, practical skills, communication, clin-
ical reasoning and professional behaviour. In contemporary health profes-
sions education, the OSCE connects theoretical teaching, simulation-based
learning and the assessment of learning outcomes. By completing tasks at
predefined stations, students apply their knowledge in a safe and controlled
educational environment without compromising patient safety. The OSCE
can be used formatively, with immediate feedback and guidance for further
learning, or summatively, as a final assessment of achieved competencies.
Its application in education can contribute to active learning, the development
of critical thinking, the recognition of individual areas for improvement and
greater student confidence, although its organisation requires considerable
human, time and material resources.

The aim of this paper is to present the role of the OSCE in contemporary bi-
omedical education and to describe its application and development within
the international EU-funded HU-CRO ACCESS project, implemented through
the Interreg VI-A Hungary-Croatia Programme in partnership between the
University of Pécs and University North. Here we present the fundamental
characteristics of the OSCE as a standardised method for assessing clinical
competencies, its connection with simulation-based education and its poten-
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tial application in formative and summative assessment. Particular attention
is given to the development of a cross-border micro-credential programme
in first aid, nursing skills and simulation-based education, including the de-
sign of shared clinical scenarios, OSCE stations, checklists and assessment
criteria for Croatian and Hungarian students. Our work also examines op-
portunities for digitalising educational and assessment processes, providing
personalised feedback and incorporating artificial intelligence, virtual reali-
ty and augmented reality into the future development of the OSCE. In this
way, the OSCE is considered an integrated educational model that connects
teaching, practical training, the assessment of learning outcomes and the
continuous development of clinical competencies.

Keywords: Objective Structured Clinical Examination;, OSCE; biomedical
education; clinical competencies; simulation-based education; digital tech-
nologies; cross-border cooperation

123



Zbornik sazetaka Medunarodne znanstvene konferencije
Book of Abstracts of the International Scientific Conference

Struéno usavrsavanje ucitelja primarnog obrazovanja
kao ¢imbenik razvoja digitalnih kompetencija i integracije
digitalnih obrazovnih resursa u nastavni proces

dr. sc. Gordana Ivanci¢
Sveudiliste u Zagrebu, Uciteljski fakultet

Digitalna transformacija obrazovanja zahtijeva kontinuiran profesionalni razvoj
ucitelja i razvoj njihovih digitalnih kompetencija kao preduvjeta za u€inkovitu
integraciju digitalnih obrazovnih resursa. lako znanstvena literatura potvrduje
vaznost struénog usavrsSavanja, nedovoljno su istrazeni procesi u kojima su
obiljezja edukacije, organizacijski kontekst Skole i digitalna samoucinkovitost
ucitelja medusobno integrirani. Cilj je ovog rada analizirati ulogu stru¢nog
usavrSavanja u razvoju digitalnih kompetencija ucitelja u primarnom obra-
zovanju. Istrazivanje, provedeno kvantitativnom metodologijom na uzorku
ucitelja razredne nastave s pomocu originalnog upitnika, ispituje relacije iz-
medu organizacijske potpore Skole, modaliteta usavr8avanja te spremnosti
za upotrebu digitalnih udzbenika. Rezultati nastoje rasvijetliti mehanizme
pedagoskog transfera znanja te identificirati ¢imbenike koji moderiraju ucin-
kovitost profesionalnog razvoja. Spoznaje doprinose boljem razumijevanju
digitalne zrelosti Skola i nude empirijsku osnovu za redefiniranje programa
usavrdavanja u skladu sa zahtjevima suvremenog obrazovanja.

Kljucne rijeéi: digitalna samoucinkovitost, digitalni obrazovni sadrzaji, or-
ganizacijska podrska, profesionalni razvoj, razredna nastava
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Teacher Professional Development in Primary Education
as a Factor in the Development of Digital Competence and
the Integration of Digital Educational Resources into Teaching

The digital transformation of education requires continuous teacher profes-
sional development and the enhancement of teachers’ digital competence as
prerequisites for the effective integration of digital educational resources into
teaching. Although the existing body of research highlights the importance of
professional development, insufficient attention has been paid to the inter-
play between the characteristics of professional development programmes,
the organisational context of schools, and teachers’ digital self-efficacy. The
aim of this study is to examine the role of teacher professional development
in fostering the digital competence of primary school teachers. Employing a
quantitative research design, the study is conducted on a sample of prima-
ry school teachers using an original questionnaire. It explores the relation-
ships among school organisational support, characteristics of professional
development, and teachers’ readiness to use digital textbooks in classroom
practice. The findings provide insights into the mechanisms underlying the
pedagogical transfer of knowledge and identify factors associated with the
effectiveness of teacher professional development. The study contributes to
a better understanding of schools’ digital maturity and provides an empirical
basis for the further development of professional development programmes
aligned with the demands of contemporary education.

Keywords: digital self-efficacy; digital educational resources; organisational
support; teacher professional development; primary education
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Andragoski i metodicki pristupi razvoju
zdravstvene pismenosti u starijoj populaciji

doc. dr. sc. Biljana Markovi¢', prof. emer. dr. sc. Jadranka Lasi¢-Lazi¢',
prof. emer. dr. sc. Damir Boras?
Sveuciliste Sjever, Hrvatska', Sveuciliste u Zagrebu, Hrvatska?

Istrazivacki problem ovoga rada proizlazi iz potrebe za boljim razumijevanjem
andragoskih i metodickih pristupa koji najvise pridonose razvoju zdravstve-
ne pismenosti osoba u dobi od 65 godina i vise. Nakon §to je u prethodnom
istraZivanju ove populacije analizirana razina informatic¢ke i informacijske
pismenosti, u ovom se radu istrazivacki interes usmjerava prema zdravstve-
noj pismenosti kao sloZenijem i viSedimenzionalnom konceptu. Zdravstvena
pismenost obuhvaca sposobnost pristupa, razumijevanja, vrednovanja i pri-
mjene zdravstvenih informacija, a njezina je vaznost posebno izrazena kod
osoba starije zivotne dobi koje se ¢eS¢e susrecu sa slozenim zdravstvenim
uputama, viSestrukim terapijskim zahtjevima i potrebom za donoSenjem in-
formiranih odluka o vlastitom zdravlju. U tom je kontekstu vazno ispitati koji
obrazovni, komunikacijski i metodicki pristupi najvise pridonose razumijeva-
nju i primjeni zdravstvenih informacija. Cilj je istrazivanja analizirati i opisati
pristupe koji najucinkovitije pridonose razvoju zdravstvene pismenosti osoba
u dobi od 65 godina i viSe te utvrditi koji postupci najviSe potpomaZzu razu-
mijevanje, procjenu i primjenu zdravstvenih informacija. Svrha istrazivanja
oCituje se u mogucnosti unapredenja obrazovnih i komunikacijskih pristupa
usmijerenih starijoj populaciji. Rezultati mogu pridonijeti razvoju u€inkovitijih
modela zdravstvenog poucavanja, boljoj informiranosti korisnika zdravstve-
nog sustava te osnaZzivanju osoba starije zZivotne dobi za aktivnije i samo-
stalnije sudjelovanje u o€uvaniju vlastitoga zdravlja.

Kljuéne rijeci: zdravstvena pismenost; osobe u dobi od 65 godina i vise;
metodicki pristupi; zdravstveno obrazovanje; andrago$ki pristup; zdravstve-
na komunikacija
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Andragogical and Methodological Approaches
to Developing Health Literacy Among Older Adults

The research problem addressed in this paper arises from the need for a bet-
ter understanding of andragogical and methodological approaches that most
effectively contribute to the development of health literacy among adults aged
65 years and older. Following a previous study that examined the levels of
digital and information literacy in this population, the present research shifts
its focus toward health literacy as a more complex and multidimensional con-
cept. Health literacy encompasses individuals’ ability to access, understand,
evaluate and apply health-related information. Its importance is particularly
pronounced among older adults, who are more frequently confronted with
complex medical instructions, multiple therapeutic regimens and the need
to make informed decisions regarding their health. Within this context, it is
important to identify the educational, communication and methodological ap-
proaches that most effectively support the understanding and application of
health-related information. The aim of this study is to analyse and describe
approaches that contribute to the development of health literacy among adults
aged 65 years and older and to determine which procedures best support
their ability to understand, evaluate and apply health-related information.
The significance of the research lies in its potential to improve educational
and communication approaches tailored to older adults. The findings may
contribute to the development of more effective models of health education,
improve health-related knowledge among healthcare users and empower
older adults to participate more actively and independently in maintaining
their own health.

Keywords: health literacy; adults aged 65 years and older; methodological
approaches; health education; andragogical approach; health communication
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Predvidanje motivacije i tjelesnog samopoimanja
na tjelesnu aktivhost uéenika mlade skolske dobi

prof. dr. sc. Slobodan Pavlovi¢', izv. prof. dr. sc. Vladan Pelemis?,
izv. prof. dr. sc. Marina Semiz’
Pedagoski fakultet u UzZicu, Univerzitet u Kragujeveu',
Fakultet za obrazovanje ucitelja i vaspitaca Univerziteta u Beogradu?

Na temelju pretpostavki teorije samoodredenja koju su razvili Ryan i Deci
(SDT), provedena je korelacijska studija s ciljem utvrdivanja odnosa izmedu
motivacije i tielesnog samopoimanja s tjelesnom aktivnos¢u u¢enika mlade
Skolske dobi, kao i razine predvidanja motivacije i tielesnog samopoimanija s
tielesnom aktivnoS¢u ucenika na nastavi tjelesnog odgoja. U radu je testirana
hipoteza o znacajnoj korelaciji izmedu motivacije i tjelesnog samopoimanja
s tjelesnom aktivhod¢u ucenika mlade Skolske dobi te postojanja predvida-
nja u korelatima tjelesne aktivnosti u€enika. Uzorak ispitanika Cinilo je 311
ucenika trec¢eg i Cetvrtog razreda s podrucja Zlatiborskog okruga u Srbiji.
Za procjenu motivacijskih orijentacija u€enika koristen je prilagodeni Upit-
nik samoregulacije, dok su za procjenu tjelesnog samopoimanja koristene
odgovarajuc¢e podskale Profila samopercepcije za djecu. Tjelesna aktivnost
uCenika, operacionalizirana kroz volumen i intenzitet, mjerena je pedome-
trom i Suunto memorijskim pojasom za mjerenje otkucaja srca. Rezultati
istrazivanja pokazuju da oba prediktorska sustava imaju vecu korelaciju i
prediktivnu znacajnost na kriterijskim varijablama kod djeCaka. Korelacije i
predikcije su vece na kriterijskoj varijabli intenzivne tjelesne aktivnosti. Po-
jedinacno, intrinzi€na motivacija i identificirana regulacija kao aspekti moti-
vacije uCenika za sudjelovanje u nastavi tjelesnog odgoja imali su najveéu
prediktivnu mo¢. Sportska kompetencija bila je dominantnija kod dje€aka, a
fiziCki izgled kod djevojcCica. Nastava tjelesnog odgoja u mladim razredima
osnovne Skole trebala bi biti osmisljena tako da stvori motivacijsku klimu,
uz odgovarajuce postovanje motivacijskih procesa, kako bi se u¢enike po-
taknulo na viSe razine autonomne tjelesne aktivnosti.

Kljuéne rijeci: teorija samoodredenja, tjelesna aktivnost, tjelesni samopo-
Jam, motivacija, nastava tjelesnog odgoja
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Methodologies and Other Educational Interdisciplinary and Transdisciplinary Fields

Prediction of Motivation and Physical Self-concept
on Physical Activity of Younger School Students

Based on the assumptions of the self-determination theory developed by
Ryan and Deci (SDT), a correlation study was conducted with the aim of
identifying the relationship between motivation and physical self-concept with
physical activity of younger school students, as well as the level of prediction
of motivation and physical self-concept with physical activity of students in
physical education classes. The paper tested the hypothesis of a significant
correlation between motivation and physical self-concept with physical activity
of younger school students and the existence of prediction in correlates of
students’ physical activity. The sample of respondents consisted of 311 third
and fourth grade students from the territory of the Zlatibor District in Serbia.
An adapted Self-Regulation Questionnaire was used to assess students’
motivational orientations, while the corresponding subscales of the Self-per-
ception Profile for Children were used to assess physical self-concept. Stu-
dents’ physical activity, operationalized through volume and intensity, was
measured with a pedometer and a Suunto memory belt heart rate monitor.
The results of the study indicate that both predictor systems have a higher
correlation and predictive significance on the criterion variables in boys. The
correlations and predictions are higher on the criterion variable of intense
physical activity. Individually, intrinsic motivation and identified regulation as
aspects of students’ motivation for participation in physical education classes
had the greatest predictive power. Sports competence was more dominant
in boys, and physical appearance in girls. Physical education teaching in the
younger grades of primary school should be designed to create a motiva-
tional climate, with adequate respect for motivational processes, in order to
encourage students to higher levels of autonomous physical activity.

Keywords: self-determination theory, physical activity, physical self-concept,
motivation, physical education teaching
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