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PREFACE

The tenth international scientific conference Technics, Informatics, and Education — TIE 2024
aims to promote and support research in the education of new generations in technical and
technological fields across all levels of education. It also seeks to contribute to the
development of technology and the improvement of education.

After a double-blind review process, 89 papers were accepted for the current edition of the
Proceedings in the form of plenary lectures and original scientific papers covering various
fields of technical, IT and technology-supported education at all educational levels — primary,
secondary, higher education and education for adults. Five more papers were accepted to be
published in Appendix A of the Proceedings (in Serbian) for the Symposium “Technics and
Informatics in Education: School Teachers for Teachers” that is organized within TIE 2024,
Authors are responsible for any spelling, grammar and stylistic errors in their papers.

The articles in the Proceedings TIE 2024 are organized under the following topics:

o Computer Science and Information Technology;
e Educational Technology;
e Engineering Education and Practice;
e [T Education and Practice;
o Professional Development for the new Technological Environment;
¢ Outlines of the Digital in ESP: Language and Technology;
¢ Resilience and Support in the Digital Environment;
e Technics, Technology and Informatics in Primary Education;
¢ Engineering, Technology and Materials.
Special activities within the Conference include:

¢ Round Table: Enhancing digital and psychological resilience through peer networking
in online environment in times of crises.

The Scientific and Organizing Committee wishes to express its gratitude to all the
professionals from various fields who contributed to the Conference.

We would like to thank the Partner Institutions which participated as co-organizers of the
Conference.

We express special thanks to the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia for its financial contribution to this scientific gathering.

Ivan Milicevié
Editor
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PRESIDENTS’ FOREWORD

Faculty of Technical Sciences Cagak, University of Kragujevac, has the honour to organize the tenth
international scientific conference “Technics, Informatics, and Education — TIE 2024".

The Conference follows the tradition of gathering teachers, researchers and professionals engaged
in various levels of technical, technological and IT education. From 2006 to 2016 the conference
“Technics and Informatics in Education — TIE” was organised biennially at the Faculty of Technical
Sciences as a national conference with international participation. As of 2018 TIE has a form of an
international conference. Nine conferences titled “Technics, Informatics and Education — TIE” were
held from 2006 to 2022. The TIE conferences have had a huge impact on the development of IT,
technical and scientific subjects in both primary and secondary education. The significant impact has
also been perceived in diverse fields related to technical and IT education at university level. However,
the new circumstances necessitate organising scientific assemblies in the field of technics and the
related technologies.

The TIE 2024 conference aims to improve the exchange of knowledge and experience between
experts, professionals, researchers and teachers from Serbia and the region. The conference is
expected to provide an analytical review of technical, technological and IT education, focusing on
teacher training, terminology in the related fields, as well as the achievements regarding teaching
aids, student books, educational assistive technology, technology supporting the enhancement of
mental health and well-being, efc.

The Conference involves all the levels of technical, technological and IT education, from preschool
institutions, primary and secondary schools over higher and university education, to various forms of
lifelong learning. Furthermore, special emphasis is given to the importance and role of informatics and
computer science in technical education, as well as the correlation between technical education and
other natural, social and education sciences. Since TIE 2022, the thematic field of ESP, which
encompasses foreign/second and professional languages in the realm of technics, technology, and
informatics, has been added to the Conference.

Within the TIE 2024 Conference a special thematic segment will be dedicated to the ongoing
ERASMUS+ project which is realized under the section Strategic Partnerships in Higher Education
and is run by the University of Kragujevac (2021-2024). Project activities propose a special session
titled "Resilience and Support in the Digital Environment" and a round table to disseminate the project
results and address the issues of psychological and social resilience of students in times of crises.

The results of the conference are expected to aid in shaping the development of education in the
fields of technology, engineering, IT and computer sciences. Additionally, these outcomes will support
the exchange of educational practices and align with regional, EU and global trends.

We hope that the experience gained from the Conference will be highly beneficial for both the
participants and the advancement of the technical and technological education field.

Presidents of the Scientific Committee and Organizing Committee
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Organization
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Importance of Industry-Academia Collaboration in
Robotics for Modern Education, Research and Industry

Kosta Jovanovi¢! [0000-0002-9029-4465]’ Nikola KneZevi¢! 2/[0000-0002-0262-8956] gnd
Zavi$a Gordié? [[2/[0000-0002-4749-0305]

" University of Belgrade, School of Electrical Engineering, Belgrade, Serbia

" kostaj@etf.rs

Abstract: What were software and computers in the nineties, today are artificial intelligence and
robots. Therefore, the quick and efficient adoption of robotic technologies in education, research,
and industry can leapfrog the current technological and societal level to an advanced and modern
one. To that end, a structured collaboration of academia and industry is essential. Collaborative
robots entered the market as inherently safe, user-friendly, easy to program, and, as such, the
fastest-growing robotics segment. Such features create new opportunities to make robotics
technologies more affordable, accessible, and more appropriate for small and medium
companies, new applications, businesses and education. This paper demonstrates an example
of the University of Belgrade — School of Electrical Engineering collaboration with industry in
robotics and the impact such collaboration makes on education, research, and industry. The
collaborative activities include setting up join robotic system testbeds, creating open educational
materials, organizing student competitions for a broader understanding of robotic applications
and capabilities, providing real industrial needs, real data, and field testing for competitive and
impactful research actions, conducting return of investment and proof of concept services for the
industry. The role model shows the impact of academia-industry collaboration on creating new
opportunities for talents in academia and industry.

Keywords: industry-academia collaboration; robotics; robotics education; robotics research;
collaborative robots.

3Hauvaj capagtbe MHAYCTpUje U akagemuje
y poboTuum 3a caBpemMeHo obpasoBatbe,
UCTPaXuBake U MHAYCTPUjY

Pesnme: OHo WTo cy AeBeneceTux roguHa 6unn codpTeep M padyHapu, faHac Cy BelTauka
nHTENMreHumja n pobotu. Crtora, 6p3o M edmkacHo ycBajate poOOTCKMX TEXHOMoruja y
obpa3oBatby, UCTpaxmBaky M WHAYCTPUM MOXE [OBECTW OO KBAHTHOT CKOKA TPEHYTHOr
TEXHOMOLLKOT W APYLITBEHOT HUBOA Ha HanpeaHU MOAEPaH HWBO. Y TOM Lby, CTPYKTyprpaHa
capajtba akafemcke 3ajefHuLe W HaycTpuje je HeonxopHa. KonabopaTvehu poboTu cy ywnm
Ha TpxwwTe kao Ge3bedHu, jeAHOCTaBHM 3a KOpWLLNere M nporpamuparbe W, Kao TakBw,
npencrtasrbajy Hajopxe pactyhu cermeHT poboTuke. TakBe KapakTepucTike konabopaTyBHUX
poboTa cTBapajy HoBe MOryhHOCTU rae cy poboTCKe TEXHOMOrWje LOCTYMHUjE, NPUCTYMaYHuje 1
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NpuUKNagHuje 3a HOBE annukauuje, Mana u cpegtba npepyseha, MHOYCTPMjCKM M 0Bpa3oBHM
cektop. OBaj paf nokasyje npumep capagte EnektpotexHuukor cakynteta YHuBep3uTeTa y
Beorpagy ca uHaycTpujom y poboTuum 1 yTulaj Te capagke Ha 0bpasoBatbe, MCTPaXMBak-E 1
WHAYCTpUjy. 3ajenHuuke akTMBHOCTM 0ByxBaTajy MOCTaBIbake 3ajeHWKuX nabopatopuja 3a
TecTMparbe poboTCKMX cucTEMa, Kpeupate OTBOPEHMX 00pasoBHUX — MaTepujana,
OpraHM3oBate CTYAEHTCKMX TakMuuera 3a LMpe pasymeBare poBOTCKMX annukauuja u
MoryhHOCTU, AeduHUCaEe HOBUX MCTPAXMBAUKMX aKupMja 3aCHOBAHWX Ha  CTBapHUM
WHAYCTpUjckuM noTpebama, nogaTauyma, kao v cnpoBofjerbe yCryra 3a MHLYCTpujy nonyT Aokas
KOHUenTa W peanu3auwja nNpoTOTMNA TEXHOMOLWKMX pellewa. Y30pHW Mogen capagte
akagemuje n nHaycTpuje y obnact poboTuke Ha EnekTpoTexHudkom dakynTety y beorpagy
nokasyje yTuuaj capage akageMcke 3ajegHuLe 1 MHAYCTpUje Ha cTBapakbe HOBMX MOryhHOCTH
3a TaneHTe y akafemckoj 3ajeAHULN U MHAYCTPUjN.

KmbyuHe peum: capagtba MHAYCTpUje M akapemuje; poboTuka; obpasoBare Yy pobotuum;
ucTpaxmeare y pobotuum; konabopatueHu poboTy.
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Optimization in Acoustic Echo Cancellation using
Adaptive Filters and Applied Machine Learning

Asutosh Kar'* ([0000-0003-0011-0069]

' Department of Electronics and Communication Engineering,
Dr B R Ambedkar National Institute of Technology Jalandhar Punjab 144008

" kara@nitj.ac.in

Abstract: To achieve efficient stereophonic acoustic echo cancellation (SAEC), it is imperative
to employ an adaptive filter structure that incorporates a significant number of weights or taps.
The determination of the number of weights or taps is dependent upon the specific attributes of
the room impulse response and the acoustic pathway undergoing the cancellation process.
However, for an adaptive filter with finite impulse response, using a large tap size results in a
significant delay in convergence and intensifies the complexity of the tapped delay line
arrangement. In order to tackle this problem, it is imperative to devise an optimal methodology
for determining the tap length, which will lead to enhanced convergence for the adaptive filters
employed in SAEC. This paper introduces a new approach for optimising the tap length of long-
length adaptive filters used for SAEC to find a balance between convergence and steady state
performance. The optimal tap length and step size of the adaptive filter are determined by
considering an impulse response with an exponentially decreasing envelope, mimicking a variety
of acoustic echo paths. The tap length optimisation is implemented on a singular extensive
adaptive filter with numerous coefficients to minimise the overall weight count, hence decreasing
the computational load. To enhance the pace at which the system reaches convergence, we
implemented a tap-length optimisation technique on an already existing echo canceller that is
based on several sub-filters to provide a convergence analysis for the proposed algorithm.

Keywords: Adaptive filtering, Tap-length, Stereophonic Acoustic Echo Cancellation, Multiple
Sub-Filters, Convergence, Signal-to-Noise Ratio.

0I1TVIMVI3aL|,VIja y NOHULWITaBaky eXa aKyCTU4HNUX
CUrHana npumeHOM aganTUBHUX (bvaapa n
MaLUNHCKOT yYeHha

Pe3ume: [la 61 ce nocTurno edomkacHo CTepeodOHCKO akyCTMUKO NOHWLWTaBake exa (SAEC),
HEOMXOAHO je KOPUCTUTW CTPYKTYPY adanTWBHOT (DUATpa Koja YKIbydyje 3HavajaH Opoj
TeXWHCKUX koeduupjeHata. OppefuBare Opoja TeXMHCKMX KoeduumjeHaTa 3aBuCU OA
cneumncnyHMX 0cobuHa UMMYNCHOr OA31MBa NPOCTOPUjE M aKyCTWUYKOr MyTa KOjU Mponasu Kpo3
npouec noHuwTasarwa. MehyTum, 3a aganTueHU UNTEp ca KOHAYHUM UMMYIICHAM OA3WBOM,
kopuwhere TEXMHCKUX KoeduuujeHaTa Benukor pefa AOBOAM O 3HAYajHOr Kallera Y
KOHBEpPreHLmMju 1 BOAATHO YCMOXHaBa KOMMIEKCHOCT Hi3a TEXWUHCKUX koedmumjeHaTa. [la 6u

5


mailto:kara@nitj.ac.in

Plenary session: Keynote Lectures TIE 2024

ce peluro oBaj Npobnem, HEOMXOQHO je pa3BWUTM ONMTUManHy MeTogonorujy 3a oapehusarbe
OYXUHE TEeXUHCKUX koeduunjeHaTa, U3 Yera npousnnasu noborbluare KOHBEpreHumje 3a
apanTtueHe duntpe kopuwhere y SAEC. OBaj pag Hyav HOBX NPUCTYN 3@ ONTUMU3ALM]Y OYKMHE
TEXUHCKMX KoedmumjeHaTa, ayrux apanTuBHuX duntapa koju ce kopucte y SAEC kako bu ce
npoHawna paBHOTEXa M3Mehy KOHBepreHuuje W nepdopMaHcK Yy CTaLMOHApHOM CTakby.
OntumanHa JyxuHa TEXWHCKMX koeduuujeHata W oncer aganTtusHor dumnTpa ogpefyjy ce
pa3maTpareM MMMYNCHOr OA3MBa MPOCTOPWjE Ca EKCMOHEeHUMjanHUM onafakem, Yume ce
nogpaxasajy pasnMuMTW aKyCTU4ku nyTeBM exa. OnTuMu3aumja LOyKWHE TEXMHCKMX
koedmumjeHaTa CMpoBOAM Ce Ha je[HOM OMCEXHOM adanTMBHOM unTpy ca OpojHUAM
koeduLMjeHTUMa Kako OM ce MakCMMamHO CMarWo yKynaH Opoj TEXMHCKMX koeduumjeHaTa,
4nme ce cMarbyje u onTepeherse padyHapckor cuctema. Y uurby nosehara 6p3uHe noctusarba
KOHBEpreHuuje cucTema, NPUMEHUNIM CMO TEXHUKY ONTUMU3AUMie OyXKWHE TEXMHCKMX
koeduumjeHaTa Ha Beh mocTojehemM MOHMIITMBAYYy exa Koju ce 6asupa Ha HEKONMWKO nop-
chunTapa kako 61UCMO NPYXUMW aHanu3y KOHBEPreHLMje 3a NPeoXeH anropuTam.

KrbyyHe peun: AgantueHO unTpuparse, AyK1HA TELUMHCKUX KoeduupmjeHaTa, cTepeoOHCKO
aKyCTMYKO MOHMLUTABAtE €xa, BULLECTPYKM NOA-UNTPK, KOHBEPreHLMja, OAHOC CUTHana-LUyMm.
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Programming Languages in Development of
Embedded Systems: Preliminary Review

Vuk Amizi¢" [0009-0003-7575-8473], Ljubica Kazi? (2/[0000-0001-8089-3029] gnd
Dragica Radosav! ()[0000-0002-0540-6910]
" University of Novi Sad/Technical faculty “Mihajlo Pupin”, Zrenjanin, Serbia

* vuk.amizic@tfzr.rs

Abstract: In this work, a brief analysis of related work and comparation of programming
languages in development of embedded systems has been presented. Focus of this paper is to
show different programming languages used in various embedded systems as well as their
popularity and efficiency in terms of speed and processing required data.

Keywords: programming; embedded; systems; review; development.

Mporpamcku jesnum y pa3Bojy yrpagHux cuctema:
MpenumuHapHu npernea

Pe3ume: Y pagy je npeAcTaBibeHa CaxeTa aHanusa peneBaHTHUX pagoBa U ynopehenu cy
Mporpamcky jesnun y pasBsojy yrpagHux cuctema. Pag uma 3a Uurb [a NpuKkaxe pasnuuute
nporpamcke je3uke KOjU Ce KOPWUCTE Y PasnUyMTUM YrpagHUM CUCTEMMMA, KAao W HUXOBY
nonynapHOCT U ehMKACHOCT Y KOHTEKCTY BpanHe u obpage noTpebHIX nogaTaka.

KrbyuHe peun: nporpamupatse; yrpagHu; CUCTEMU; Nperneq; passoj.
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Creating a PHP User Interface for Manipulating MySQL
Databases

Marija Mojs”ovié1* [0009-0004-6818-2450]’ Goran Miodragovié'] [0009-0009-4794-8898],
Selver Pep|c1 [0000-0002-7168-1881] gnd Muzafer Saracevic? /2/[0000-0003-2577-7927]
1 Academy of Professional Studies Sumadija, College in Trstenik, Trstenik, Serbia
2 University of Novi Pazar, Department of Computer Sciences, Novi Pazar, Serbia
* mmojsilovic@asss.edu.rs

Abstract: In today's digital environment, accessing and manipulating data are crucial aspects of
various web applications. This paper explores the process of creating a PHP user interface for
efficient manipulation of MySQL databases. Accessing databases through web applications
requires careful planning and implementation to ensure security, performance, and practicality.
Using PHP as the server-side language and MySQL as the database, we delve into methods for
creating an interactive user interface that allows users to read, write, update, and delete data in
the database. The focus of the paper is on the application of basic PHP functionalities and
techniques such as forms, queries, and error handling to enable a user interface that is intuitive
to use and reliable in operation. Through implementation examples and performance evaluation,
the key aspects of the process of creating a PHP user interface for manipulating MySQL
databases are highlighted, providing guidance for optimization and improving efficiency in
developing similar systems. This paper contributes to understanding techniques and practices
for creating secure and functional web applications that communicate with databases, with a
special focus on PHP and MySQL technologies

Keywords: PHP; MySQL; web application; user interface;

Kpeupatbe MXIM kopucHuykor nHtepdejca 3a
maHunynucarwe MySQL 6azama nopartaka

Pe3ume: Y gaHalrem gUruTanHoM OKpYXery, NPUCTYN 1 MaHUnynawuja nogawuma cy Kiby4Hu
acnekTu pasnuuuTix Be6 annmukaumja. OBaj pag uctpaxyje npouec kpevparsa [MXI1 kopucHuukor
nHTepdejca 3a edukacHy manunynauujy MySQL 6asama nogataka. Mpuctyn 6asama nogaraka
nyTem Be annukaLmja 3axTeBa NAXsbMBO NTaHMpPakbe 1 UMNNEMeHTaLm]y kako 61 ce ocurypana
6e3begHoct, nepdopmarce u npaktuyHocT. Kopuctehu MXI kao jesnk Ha CTpaHu cepeepa U
MySQL kao Ga3y nopaTaka, ynasumo y MeTOfE 3a Kpeupare WHTEPaKTUBHOT KOPUCHUYKOT
nHTEpdejca koju omMoryhasa KopucHALMMa Aa unTajy, MuLy, axypupajy 1 6puwy nogatke y 6as3u
nogaraka. ®okyc paaa je Ha npuMeHu 0cHOBHUX X hyHKLIMOHANHOCTM 1 TEXHUKA Kao LUTO CY
obpacuy, ynnuTh 1 pyKoBakbe rpeLlkama kako bu ce omMoryhno KOpUCHUYKKM MHTEPGDE]C Koju je
WHTYUTUBAH 3a kopuwhekre 1 noy3aaH y pagy. Kpos npuMepe umnnemeHTaumje u esanyawujy
nepgopMaHcu, WUCTaKHYTU Cy KibyyHW acnektu npoueca kpeupawa [MXIT KopucHWUYKor
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uHTepdejca 3a Mmauunynucawe MySQL 6a3ama nogataka, npyxajyhu cmepHuue 3a
onTumMmM3aLmjy 1 noborbLuake edukacHoCTU y pa3Bojy cnuyHux cuctema. OBaj pag AONpUHOCH
pasyMeBatby TEXHWKA 1 MPAKCK 3a Kpenpare CUrypHIUX 1 pyHKLMOHanHNX Beb annvkaumja koje
KOoMyHWUMpajy ca 6asama nogataka, ca nocebHum cokycom Ha MXI n MySQL TexHonoruje.

Krbyune peun: MXIT; MySQL; Be6 annukauyje; KopucHUKkM uHTEpdE;C;
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Horizontal Scaling with Session Preservation of PHP
Applications with MVC Architecture

Veljko Loncarevig! (10009-0007-4296-2709] Zgljko Jovanovic2 {[0000-0001-5401-863¢4]
Vanja Lukovi¢? ([0000-0002-1887-6102], Marina Milogevic2 (0000-0001-7927-1169],
Savo Sucurovie! (2[0009-0007-4950-5375] gnd Aleksa Iricanin3 (10009-0006-8145-403X]

" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2University of Kragujevac, Faculty of Technical Sciences Cagak, Department of Computer and
Software Engineering, Serbia

3University of Kragujevac, Faculty of Technical Sciences Cagak, Department of Information
Technologies, Serbia

* veljkoloncarevicharry@gmail.com

Abstract. This paper explores horizontal scaling of PHP MVC applications with session
preservation for enhanced availability and resource efficiency. It covers theoretical aspects of
MVC architecture, PHP in web development, session handling, and horizontal scaling methods,
including load balancers, Docker, and Kubernetes. The practical methodology details
environment setup, application development, session management, Dockerization, Kubernetes
integration, and horizontal scaling configuration. Performance testing reveals significant
improvements, showing a response time decrease from an unresponsive state at 1000 RPS
(5111 ms) to 32 ms at 2500 RPS with horizontal scaling. The study contributes insights and
practical guidance for highly available and scalable web applications.

Keywords: horizontal scaling; session preservation; Kubernetes; high availability; load
balancing.

Xopu3oHTanHo ckanupare y3 ovyBate cecuje MXI
annukauuja ca MBL| apxutektypom

Pe3ume: OBaj pag uctpaxyje xopusoHTanHo ckanupawe PHP MVC annukauuja y3 ouyBarbe
cecvja pagu noborbLuaHe JOCTYNHOCTY U edpukacHoCTM pecypca. Mokprea Teopujcke acnekTe
MVC apxutektype, PHP-a y pa3eojy BeGa, pykoBare cecujama W METOLE XOPW3OHTaSTHOr
ckanupawa, Ykrbydyjyhm OanaHcepe ontepehewa, Docker u Kubernetes. [MpaktuiHa
meTogonorvja obyxeaTa nofellaBare OKpyXera, pasBoj annukaumje, ynpaerbawe cecujama,
Dockerusauujy, unterpaumjy ca Kubernetes-om 1 koHUrypaLujy XOpu3oHTanHor ckanupatsa.
Tectuparbe nepdopmaHck OTKpUBA 3HayajHa noborbluakba, Nokasyjyhu cmarere BpeMeHa
ofroBopa ca HeagaekBaTtHor ctakba npu 1000 RPS (5111 ms) Ha 32 ms npu 2500 RPS y3
XOpU3OHTaNHO ckanupatse. CTyauja BONPUHOCK YBUAMMA U MPAKTUYHM CMEPHMLIAMA 33 BUCOKO
BOCTYNHe 1 ckanabunxe Beb annukauyje.

KrbyyHe peun: XOpu30HTamnHoO ckanuparse; odyBame cecuje; Kubernetes; B1ucoka 4OCTYNHOCT;
BanaHcep ontepehera
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Enhancing Software Development with Microservice
Architecture: Application to an Online Sales System

Biljana Savi¢!" (10000-0002-2544-6186] anf Urod Milacic! {[0009-0003-9198-4104]

1 University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
" biljana.savic@ftn.kg.ac.rs

Abstract: This paper explores the critical role of microservice architecture in modern software
development, illustrating its benefits through the creation of an online store as an example.
Microservice architecture is highlighted for its capacity to improve scalability, maintainability, and
deployment efficiency by decomposing applications into modular, independently deployable
services. The approach facilitates a more robust and flexible system design, allowing for easier
updates and better resource management. This study underscores the theoretical advantages
of microservices, such as enhanced fault isolation and continuous delivery, while providing
practical insights into its implementation. The online store example serves as a practical
demonstration of these concepts, showcasing how microservice architecture can lead to more
efficient and reliable software solutions.

Keywords: microservice architecture, scalability, software solution, continuous delivery.

YHanpeheme pa3Boja copTBepa nomohy
MUKPOCEPBUCHE apXUTEKTYpe:
MpumeHa Ha cucTem OHNajH npoaaje

Pesume: OBaj pag uCTpaxyje KrbyyHy Ynory MUKPOCEPBUCHE apXMTEKTYpe Y CaBpeEMEHOM
passojy codTBepa, UnycTpyjyhn HeHe npegHOCTW Kpo3 Kpeupakbe OHMajH NpofaBHULE Kao
npumepa. MukpocepeuCHa apxuTekTypa Ce WCTWye cBojom cnocobHowhy aa noborbla
ckanabunHoCT, OAPXWBOCT M edUKAaCHOCT MPUMEHe Tako LUTO pasfaxe annukauuje Ha
MOAynapHe, He3aBMCHO npumermBe cepsuce. OBaj npucTyn omoryhasa pobycHuju w
crekcubunHmMju ousajH cucTema, LUTO OnakllaBa axypupara W ynpaBrbake pecypcuMa.
Crygvja Harmawaea TeOpujcke MPEAHOCTM MUKPOCepBMCa, kao LWTo cy Gorba w3onaumja
rpellaka 1 KOHTWHyMpaHa Wcnopyka, npyxajyfin MCTOBPEMEHO MpakTUYHE YBWAE Y HEroBy
npumeHy. Mpumep oHNajH NpofaBHULE CIYXW Kao NpakTUYHa AEMOHCTpaLMja OBIX KOHLenaTa,
nokasyjyhn kako MUKpOCEPBUCHA apXUTEKTypa MOXe [OBECTU O eUKaCHUjUX 1 Noy3aaHujux
CO(ITBEPCKUX peLLeHa.

KrbyuHe peuM: MUKpPOCEPBMCHA apXuTeKTypa; ckanabumHOCT; COMTBEPCKO PELUEHE;
KOHTWUHyWpaHa 1cropyka.
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Open Source Integrated Circuit Design Tools in
Scientific Research: Yay or Nay?

Mihailo Knezevi¢!” [0000-0003-4533-5544], lelja Paunovig¢? (22[0000-0001-8661-3307]

1 University of Kragujevac/Faculty of Technical Sciences Cadak, Serbia
“mihailo.knezevic@ftn.kg.ac.rs

Abstract: The design of integrated circuits (IC) has a significant impact on the development of
modern world technologies. The subject of this research is the examination of the potential
application of open source tools for integrated circuit design in scientific research. This paper
analyzes some open source tools. The research results show that the application of these tools
has advantages and disadvantages as well, but most importantly, in the context of science that
it is feasible and even recommended. Open source tools for integrated circuit design create
positive outcome of the financial feasibility of scientific research activities, collaboration, and the
advancement of scientific research. The paper also presents possible future research in this
area.

Keywords: ic design; open source tools; VLSI; research; academia

AnaTtu oTBOpeHOr KoAa 3a Au3ajH UHTerpucaHmx Konay
Hay4YHUM ucTpaxmBatbuma: [la unm He?

Pesume: [In3ajH uHTErpUCaHNX Koma MMa 3HayajaH yTuuaj Ha pa3Boj CaBPeMEHUX CBETCKUX
TexHonoruja. MpeaMeT OBOr WCTpaxwuBawa je WCMUTUBAHE NOTEHUMjanHe npumeHe anara
OTBOPEHOT KOfa 3a [W3ajH WHTerpucaHux Kona y HaydyHuUMm UCTpaxusarbuma. Y OBOM papgy
aHanuaupaHu Cy Heku anatu OTBOPEHOr koaa. PesynTaTi uctpaxusarba nokasyjy fa npumeHa
OBMX anata uMa npegHoCTU U MaHe, anu LWTO je HajBaxHuje, Yy KOHTEKCTY Hayke, Aa je hUXoBa
npuMMeHa 13BOAIbMBA U Yak npenopyyrbuea. Anatu OTBOPEHOr Koja 3a [AU3ajH WHTerpucaHux
Kona cTBapajy No3uTUBaH UCXOA Y CMUCITY PMHAHCH|CKE M3BOLIBUBOCTU HAYHHOUCTPAXNBAYKUX
aKTWBHOCTK, capafHe W HanpeTka HayyHWUX uctpaxusara. Pag takohe npeacrasrsa moryha
Bynyha nctpaxusarba y 0BOj 06nacTu.

KrbyyHe peum: ousajH MHTErpucaHux kona; anatu oTBopeHor koga; VLSI; uctpaxusarbe;
akagemuja
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Analysis of Approaches to Developing Kotlin
Multiplatform Applications and Their Impact on

Software Engineering

Nikola Stani¢!* (21[0000-0002-8306-0273] gnd Stefan Cil’kOViC1 [0009-0004-6775-1543]

' University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* nikola.stanic@ftn.kg.ac.rs

Abstract: This paper explores the concept of Kotlin Multiplatform and analyzes the approach to
developing multiplatform applications using this tool. The research aims to analyze the key
features of Kotlin Multiplatform, including its ability to share code across different platforms such
as Android, iOS, and web. Through a detailed analysis of existing literature and case studies,
the paper will explore the advantages and challenges of developing multiplatform applications
using Kotlin Multiplatform, as well as their impact on software engineering. Special attention will
be paid to performance, scalability, and code management within Kotlin Multiplatform projects.
Based on the gathered data, the paper will also explore future perspectives of multiplatform
application development, including potential trends, technological advancements and other cross
platform solutions.

Keywords: Kotlin Multiplatform; multiplatform; software engineering; performance; code
management;

Axanu3sa npuctyna pa3Bojy Kotlin Multiplatform
annvkaumja u kbUXOBOr yTULIaja Ha cOPTBEPCKO
WHXEHEePCTBO

Pe3ume: Osaj pag uctpaxyje koHuent Kotlin Multiplatform-a n aHanuaupa npuctyn pa3sojy
MynTMnnaTopMckux annukaumja kopuctehn osaj anat. Wctpaxwusawe uMMa 3a UWb Aa
aHanuaupa krby4He kapaktepuctuke Kotlin Multiplatform-a, ykrbyuyjyhu berosy cnocobHocT ga
[Enu Kof Ha pasnuuutuM nnatdopmama kao wrto cy Augpouna, i0S n Beb. Kpos paetarsHy
aHanusy noctojehe nuteparype u cTyauja cnyyaja, pag he ucTpaxuti npesHoCTH U n3asose
pasBeoja MynTunnatgopmckux annukauuja kopuctehu Kotlin Multiplatform, kao u wuxoB yTuuaj
Ha codTBEpCKO WHXetepcTBo. [locebHa naxta Owuhe nocseheHa nepdopmaHcama,
ckanabunHocTy 1 ynpaerbatby KOAOM Yy OkBMpY npojekata Ha Kotlin Multiplatform-y. Ha ocHosy
NPUKyNibeHWX nogataka, pag he TakoRe wuctpaxutn Oyayhe nepcnektuBe pasBoja
MynTUNNaTOpMCKNX — annukauuja, yKkrbydyjyim noteHuujanHe TpeH4oBe, TEXHOMOLUKE
Hanpegke W Apyra pelera 3a Kpoc-nnaTtdopmcku pasBoj MHEYMATCKOr CUCTeMa MOry
afekBaTHO ofabpaTit MPUMEHOM CUMYNALMOHNX Mporpama.

Krmoyune peun: Kotlin Multiplatform; myntunnatcopmcku; CcOTBEPCKO UHXEHEPCTBO;
nepdopmaHce; ynpasrbae KOgoM.
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Ps/Alchology: An Intelligent Direction in Psychological
Sciences

Hojjatonah Farahani!” [0000-0002-9799-7008], Peter Watson?" [0000-0002-9436-0693],
Timea Bezan3 [0000-0001-6938-6974]’ Natasa Kovad4 [0000-0002-6671-2938],
Lisa-Christina Winter® [0009-0007-1149-9061], Marija B|ag0jevié6 [0000-0003-4186-0448]’
Parviz Azadfallah? 210000-0003-2810-762x] Abbasali Allahyari! {[0009-0006-5506-7888],
Samira Masoumian? {/[0000-0003-3066-2577] gnd
Paulino Jiménez>s (2)[0000-0002-8229-1141]

1 Tarbiat Modares University/Psychology, Tehran, Iran
2MRC Cognition and Brain Sciences Unit, University of Cambridge, Cambridge, UK
3 Singidunum University/Faculty of Informatics and computing, Belgrade, Serbia
4 University of Donja Gorica, Faculty of Applied Sciences, Podgorica, Montenegro
5University of Graz /Department of Psychology, Graz, Austria
8 University of Kragujevac/ Faculty of Technical Sciences Cacak, Serbia
7 AJA University of Medical Sciences/Clinical Psychology, Tehran, Iran
* h.farahani@modares.ac.ir,

2* Peter.Watson@mrc-cbu.cam.ac.uk

Abstract: The intersection of machine learning (ML) and cognition is often referred to as 'artificial
intelligence’, whereas the intersection of psychology and ML is a term we would like to coin as
‘Artificial Psychology' or “PsAlchology”. The main purpose of this paper is to introduce three
commonly used machine learning algorithms for mind research along with their R codes. This
paper aims not only to introduce these methods for analyzing data but also tries to provide the
answers for questions that may arise for a mind researcher including a) how to choose which
algorithm needs to be used for a given dataset, b) How to implement them using R code, c) How
to assess model performance to select the best performing algorithm and d) How to interpret the
results of the ML algorithms obtained from fitting to a set of data. In this paper, we introduce and
illustrate the most commonly used ML algorithms including, AdaBoost, Extreme Gradient
Boosting (XGBoost), Random forest and give related R codes with the results obtained from
running them. Finally, model performance is interpreted and discussed.

Keywords: artificial intelligence; artificial psychology; machine learning; psychology; R
language.
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Bli-Mcuxonoruja: UHTenureHTHU npaBaL y
NCUXOJOLKNM HayKama

Peaume: YcrarbeH HasvB 3a mpecek MalMHCKOT yyera (MY) u casHamwa je 'BeluTauka
WHTENWreHUmja', JOK je 3a Mpecek MCMXOMoruje U MaLMHCKOT y4Yerba y 0BOM pagy MpeasioKeH
TepmuH  'BewrTayka lMcuxonorvja' unn “BUA-Meuxonorwja®. TnaBHM uurb OBOT paja je da
NpeacTaBM Tpu YECTO KopuluheHa anropuTMa MaLUMHCKOT yyera 33 WUCTpaxuBare CBECTM
3aje[Ho ca wuxoBuM P kdposuma. OBaj pag Mma 3a Uurb He CaMo 1a yBeAe NOMEHyTe MeToae
3a aHanu3y nogataka Beh 1 Aa nokyLua aa Npyxu 04roBope Ha NiTara koja ce Mory Hahu npeq
NCTpaXuBaYMMa CBECTH, Kao LUTO Cy: a) Kako opgabpaTy Koju anroputam Tpeba kopuctuTu 3a
ogpefenn ckyn nogataka, ©) kako ux mpumenuTu kopuctehn P kOm, B) Kako MpOLEHUTU
nepcopmaHce mogena y uurby oaabupa Hajborer anroputMa v r) kako TyMauuTy pesynrarte
anroputama MY gobujeHe noyes of nogeluasarsa A0 yTBpHeHnx nogataka. Y osom pagy buhe
NPeACTaBIbLEHN W UNYCTPOBaHM Hajuewhe kopuwhenu anroputmu MY, ykrbyuyjyhu AdaBoost,
Extreme Gradient Boosting (XGBoost), Random Forest, n 6uhe noHyhexn oarosapajyhn P
KOLOBM Ca pesynTatuma JOOMjEHMM HMXOBUM W3BpLUaBareM. Cam 3akrbyyak he cagpxat
WHTEpNpETaLmjy W Auckycujy nepdopmaHcy Mogena.

KrbyyHe peun: BewTayka WHTENWreHUMja; BeLTayka MCUXONOTMja; MALLMHCKO YYere;
ncvxonoruja; P jesuk.
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Predicting Student Academic Success with Hidden
Markov Models

Veljko Lon&arevi¢!* {10009-0007-4296-2709] \/ygelja Lekic! {10000-0003-3848-0604]
and Nada Damljanovi¢! ()[0000-0001-7133-2852]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* veljkoloncarevicharry@gmail.com

Abstract: This research paper presents an approach for predicting student academic success
using Hidden Markov Models (HMMs). Leveraging a comprehensive dataset encompassing
students' demographics, academic performance, attendance records, and course engagement,
the study employs an HMM framework to model levels of student academic success. Observable
emissions derived from the data, such as grades and interaction patterns, are utilized to train the
HMM and infer the most likely sequence of hidden states for new students. Evaluation of the
proposed model demonstrates promising predictive accuracy. Through rigorous assessment
using standard metrics including state prediction accuracy and state transition accuracy, the
effectiveness of the HMM in capturing diverse student trajectories is demonstrated, underscoring
the potential of HMMs as a powerful tool for understanding and predicting student outcomes,
offering valuable insights for educational interventions and support systems.

Keywords: Hidden Markov Models; academic success prediction; student trajectories; predictive
modeling; educational data analysis.

MpepBuhame akageMcKor ycnexa crygeHara
cKkpuBeHUM MapkoBrbeBMM Moaenuma

Pe3ume: OBaj uctpaxwvBauku pag npencTaerba NpucTyn npegsufjawy akagemckor ycnexa
ctygeHata kopuwhewem Ckpueennx Mapkosrbesux Mogena (HMM). Ocnawajyfu ce Ha
cBeobyxBaTHW CKyn nofataka Koju obyxsaTta gemorpadicke nofatke CTyAeHaTa, akaLemcke
nepcopmaHce, eBuaeHLmjy noxahara HacTaBe U aHraxoBawe y NPeAMETHUM akTUBHOCTUMA,
ctyavja kopucty HMM okeup 3a MofenoBame HWBOA akafeMCKOr ycrnexa CryfeHara.
MocmaTpaHe emucuje M3BedeHe W3 nojaTaka, kao LUTO Cy oueHe W obpacuu MHTepakuuje,
kopucTe ce 3a TpeHuparwe HMM-a 1 3akrbyumBate HajBepoBaTHUjer pegocrnefa CakpyBeHUxX
CTarba 3a HoBe CTyaeHTe. EBanyaluja npeanoxeHor Mogena nokasyje obehasajyny npeuusHocT
y npeasuhary. Kpo3 puroposHy npoueHy kopuctehu cCTaHAapaHe MeTpuke, YKIbydyjyhu
npeynsHocT npeasuiarba CTamwba W NPeunsHOCT TpaHauLMje cTama, nokasaHa je edukacHocT
HMM-a y cxsaTatby pasnuuuTix nyTakba CTyfeHara, WTo nogsnayum noteHuujan HMM-a kao
MohHOr anaTta 3a pasymeBarse W npeauhare CTygeHTCKUX ucxopa, Hyoehw BpegHe yeuge 3a
06pa3oBHE MHTEPBEHLMjE U CUCTEME MOAPLLKE.

Krbyune peum: ckpueeHu MapkoBrbeBu Mofenu; npensuiare akagemckor ycnexa; nytame
CTyAeHaTa; NpeanKTUBHO MOfenMpare; aHanuaa 0bpasoBHIX NoaaTaka.
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The Influence of Daubechies Wavelet Order on Speech
Recognition

Branko R. Markovi¢!" (/[0000-0003-3924-307X] gnd
Milan Veskovi¢! (2[0000-0002-7668-4387]

1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* branko.markovic@ftn.kg.ac.rs

Abstract: This paper will present the results of speech recognition based on different
Daubechies wavelet orders. Two speakers (one female and one male) were analyzed in two
speech modes: normal and whisper. The patterns are used from the Whi-Spe database. As an
input to the recognition system, the Daubechies wavelet feature vectors with different orders
were used. As a back-end of the system, the standard Dynamic Time Warping method was
considered. The results are given in the form of tables and histograms. They suggest which order
of Daubechies is the most convenient for this kind of speech recognition

Keywords: Speech recognition; Discrete Wavelet Transformation (DWT); Daubechies; Whi-
Spe database; Dynamic Time Warping (DTW).

YTuuaj peaa Daubechies Tanacuha Ha npeno3HaBame
rosopa

Pesume: Y oBom pagy Guhe npeseHToBaHM pesynTaTi npenosHaBarwa rosopa Ha 6aau
pasnuuuTix pegosa Daubechies Tanacuha. [IBa roBopHuKa (jeaaH XeHCKW W jesaH MyLLKM) cy
aHanuaupaHu y ABa roBopHa MOAa: HOpMariHoM U wanaty. Y30puu cy kopuwheHn u3 rosopHe
6ase Whi-Spe. Kao ynas y cuctem 3a npenosHaBatbe KopuwwheHa cy BekTopcka obenexja Ha
©a3w pasnuumtor pega Daubechies Tanacuha. Ha 3apH0j CTpaHu cuctema cTaHgapaHn MeToa
AuHamuykor ycknahusarba y BpemeHy (DTW) je npumerseH. Pesyntatu cy gatn y dopmu
Tabena u xuctorpama. OHu cyrepuwy koju peg Daubechies Tanacuha je HajnorogHwju 3a oBy
BPCTY Npeno3HaBatba roBopa.

KrbyyHe peun: npenosHaBare roBopa; AuCKpeTHa TpaHcdopmauuja 3a Tanacuhe (DWT);
Daubechies; 6a3a nogataka Whi-Spe; auHamuuko ycknafusatse y BpemeHy (DTW).
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Effect of the Slope of Symmetric Saturated Activation
Functions on Deep Learning

Maja Lutovac Banduka? (910000-00034446-706X1, Vadimir Pougki2 (510008.00070482
2449], Vladimir Mladenovi¢3 [0000-0001-8530-2312],
Miroslav Lutovac?® (2/[0000-0002-3113-9414]

TRT-RK LLC Computer Based Systems, Belgrade, Serbia
2 Poucki Technologies GmbH, Germering, Germany
3 University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
4 Academy of Engineering Sciences of Serbia, Belgrade, Serbia

* lutovac@gmail.com

Abstract: It is presented how the slope of symmetric activation functions with saturation affects
class detection using symbolic analysis. Different activation functions can be used to increase
the most likely detected classes. The main result is the determination of the highest slope of the
activation function and the lowest slope of the activation function in terms of the number of
neurons in the layer.

Keywords: class detection; probability; automated drawing; symbolic solving of the neural
network.

Edekat Harnba cumeTpuyHuUX 3acuheHux
aKTMBaLMOHMX hyHKLMja Ha AYOOKO yyere

Pe3ume: MMpeacTaBrbeHo je kako Harmb CUMETPUYHMX aKTUBALMOHNX (yHKLUM|a ca 3acuherbem
yTMde Ha [geTekuujy knaca kopuwherem cumbonuuke aHanuse. Pasnuunte yHKupje
aKTuBaLmje ce Mory KOpUCTUTM 3a noehare HajBepoBaTHWje OTKPUBEHWX knaca. [mnasHu
pesynTtat je oppefuBarbe Hajseher Haruba akTuBaumoHe (yHKUMje W Hajmarer Haruba
aKTMBaLMOHe (yHKUMje ¥ dyHKumju 6poja HeypoHa y cnojy.

KrbyyHe peuu: feTekuuja Krace; BepoBaTHON@; ayTOMaTM30BaHO LpTake; CUMBOMNYKO
peLlaBare HeYPOHCKe Mpexe.
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Application of the YOLO algorithm for Medical
Purposes in the Detection of Skin Cancer

Stefan Girkovié! (9[0009-0004-6775-1543] gnd Nikola Stanic! (0000-0002-8306-0273]

' University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* stefan.cirkovic@ftn.kg.ac.rs

Abstract: Skin cancer is one of the most common forms of cancer worldwide. Exposure to
ultraviolet (UV) radiation increases the risk of its development. Early preventive examinations
and early detection of suspicious skin changes are key factors for successful treatment. Due to
the rapid development of Al technologies, neural networks have found application in various
fields, including medicine. Neural networks can be used to create various applications, which
would facilitate self-examination for patients and alert them to potential problems. This method
would further save time and reduce healthcare costs. The paper presents the application of a
neural network using the YOLO (You Only Look Once) algorithm on a dataset of mole images
with the aim of identifying and classifying moles, which facilitates early intervention and improves
treatment outcomes.

Keywords: skin cancer; yolo; neural network.

Mpumena YOLO anroputma 3a meauLMHCKe CBpXe Yy
AETEKLMjN paKa Koxe

Pesume: Pak koxe je jemaH op Hajuewhux obruka paka wwupom ceeTa. ManoxeHoct
yntparsybuyactom (UV) 3pavery nosehaea pusnk of Heroeor passoja. PaHe npeBeHTVBHE
npoBepe W paHa AeTeKumMja CyMHMBUX NMPOMEHA Ha KOXM KIby4dHW Cy (DakTopu 3a YChelHo
neverse. 30or Gp3or passoja Al TEXHOMOrMja, HEYPOHCKE MpEXe Cy Hallne MpUMeHy Y
pa3nuunTum obnactuma, ykibyuyjyim meauuuHy. HeypoHcke Mpexe Mory ce KOpucTUTK 3a
Kpeupare pasnuuuTUX annukauuja koje 6 onakwane camo-npeBeHTWBHe npernege 3a
nauujeHte u obasecTune ux O noTeHuujanHum npobnemuma. OBa meToga Ou AogaTHO
ylwTegena Bpeme W CMakiia TPOLKOBE 3[paBcTBeHe 3awTuTe. Pag npegcraBrba NpUMeHy
HeypoHcke Mpexe kopuctehn YOLO (You Only Look Once) anroputam Ha ckyny cnuka mMagexa
C LUurbeM uaeHTUdmKaumje n knacudukaumje Magexa, WTo onakliasa paHy WHTEPBEHLM)Y U
noborbluaBa pesynrare neyetba.

KrbyyHe peun: pak koxe; yolo; HeypoHCKa Mpexa.
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Privacy-Preserving in Machine Learning: Differential
Privacy Case Study

Aleksa Iri¢anin? [0009-0006-8145-403X], O|ga Risti¢! (121{0000-0002-1723-0940] gnd
Marjan Milogevic! ([0000-0003-4730-1292]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* aleksa.iricanin@ftn.kg.ac.rs

Abstract: The burgeoning field of Machine Learning (ML) has revolutionized various aspects of
our lives. However, the reliance on vast amounts of data, often containing personal information,
raises concerns about individual privacy. Striking a balance between effective ML model training
and protecting sensitive data is crucial for responsible development and ethical implementation.
This paper explores the challenges and potential solutions for preserving privacy in ML training,
focusing on differential privacy (DP). The advantages of implementing DP in ML training include
robust protection of individual data, enabling meaningful insights from large datasets while
maintaining privacy. This is essential for ethical and responsible data usage in machine learning
applications. However, DP in ML training presents challenges including scalability issues and
trade-offs between utility and privacy. The paper also covers the mathematical mechanisms of
Laplace and Gaussian and their noise addition, followed by a comparative analysis of their
efficiency within the dataset.

Keywords: ML; Differential privacy; Gaussian Mechanism; Laplace Mechanism; data privacy

OuyBare NPUBaTHOCTU Y MALLMHCKOM Y4ekY: CTyauja
cny4aja audpepeHymjanHe NpMBaTHOCTY

Pe3ume: PacTyhe norse mawmHckor yyera (ML) je peBonmyumMoOHMCAno pasnuuuTe acnekre
Hawwx xwueoTa. MehyTum, ocnatbare Ha OrPOMHE KOMMYMHE MOAaTaka, Koju YeCTO cagpxe
NWYHe noaartke, n3asmsa 3abpuHYTOCT 3a NpUBATHOCT nojeauHua. MocTusare banaHca usmehy
edmkacHe 0byke ML mogena v 3awwTuTe 0CETIbUBIX NOAATAKA je KibydaH 3a O4rOBOPHM Pa3eo;]
W etndky npumeHy. OBaj pap MCTpaxyje W3a3oBe M MOTEHUWjanHa peluewa 3a OuvyBae
npueaTtHocTM y obyum ML mogena, ca dokycom Ha audepeHuujanHy npusaTHocT (DP).
MpegHoct npumeHe DP y obyuym ML mopena ykrbydyjy CHaxHy 3alTWTy NojeanHaqHuX
nogataka, omoryhaeajyhm 3HavajHe yBMAe W3 BENUKUX CKynoBa nojaTaka y3 oOuyBake
npueaTHocTW. OBO je 04 CYLUTMHCKOT 3Hayaja 3a eTWuKy 1 OAroBOpHY ynoTpeby nopataka y
annukauumjama malumHekor yyersa. Mefytum, DP y o6yum ML mogena npeacraBrba 3asose,
yKbyyyjyhu npobneme ckanabunHocTy n koMnpomuce U3mely KOPUCHOCTM 1 npuBaTHOCTH. Pag
Takohe nokpusa mMaTemaTiyke MexaHuame Jlannacosor 1 aycosor AoAasarba Lwyma, npaheHe
ynopeaHOM aHann3oM ixoBe eMKacHOCTY YHyTap ckyna nopataka.

Krbyune peun: ML; lIndepeHumjanHa npusatHocT; [aycos Mexanusawm; flannacos MexaHusaw;
NpUBAaTHOCT noAaraka
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Development of an Algorithm for Forecasting Inflation
in the Economy Using Regression Models

Nemanja Jovanovi¢!* (2)[0009-0004-2861-3850]

"NLB Komercijalna banka/Software development department, Belgrade, Serbia
* nemanja.jovanovic@nlbkb.rs

Abstract: This paper investigates the development of an efficient algorithm for forecasting inflation,
using regression models with key macroeconomic parameters as input variables. The reason for this
research is based on the increasingly rapid changes in financial indicators, which are conditioned both
by the corona virus epidemic and by the ubiquitous economic sanctions caused by military conflicts.
By analysing the impact of the unemployment rate, GDP, interest rates on loans, then crude oil prices
and the exchange rate on inflation, we can identify the optimal approach for forecasting inflationary
trends. Experimental testing of various regression models allows for a deeper understanding of the
factors that shape inflation, providing a basis for making better economic decisions. Moreover, the
proposed methodology is adaptable and can be applied to other economies, broadening the scope
and impact of the research. Through iterative testing of regression models, we obtain a model that
has the highest precision, thus creating the possibility of maintaining stability and balance on the
financial market.

Keywords: algorithm; inflation; regression; macroeconomy; forecasting

Pa3Boj anroputma 3a npeasuhame nHnaumje y
npuBpean Kopuwhewem perpecUoOHUX Moaena

Pe3ume: Y oBom pagy ce ucTpaxyje passoj edmkacHor anroputMa 3a npegsuharbe uHdnauuje,
kopuctehu perpecoHe Mogenie ca KbyYHWM MakpOEKOHOMCKM napameTpuma Kao YnasHuMm
Bapujabnama. Pa3nor 3a 0BO UCTpaXuBake 3acHWBA CEe Ha CBe BpXuUM NpomeHama MHAHCUjCKMX
nokasaterba, koje Cy YCMOB/bEHE Kako enuaemMujoM KOpoHa BMpYyCa, Tako M CBEMPUCYTHWM
EKOHOMCKMM CaHKLMjamMa 13a3BaHUM BOjHUM cykobrMa. AHann3oMm yTuuaja cTone HesanocneHocTy,
BM-a, kamaTHUX cTONa Ha KPeauTe, 3aTM LieHa CMpOBe HadTe W AEBU3HOT Kypca Ha WHgaumy,
MOXEMO WAEHTU(MKOBATM ONTUManaH npucTyn 3a npedsufarkbe WHPNATOPHUX KpeTakba.
EkcnepuMeHTanHo TeCTUpare PasfuuMTiX PErPeCHOHMX Modena omoryhasa aybrbe pasymeBate
cbakTopa Koju obnukyjy nHdnauujy, npyxajyhu ocHoBy 3a [OHOLLEHE HOrbUX EKOHOMCKMX OafyKa.
lMopen Tora, npegnoxeHa MeToZonorja je npunarog/bMea M MOXE Ce MPUMEHWUTU Ha Apyre
ekoHoMuje, npolumpyjyhn oBum u yTuuaj uctpaxueara. VTepaTBHUM TeCcTUparbeM perpecroHnx
mogena fobujamo mMoaen Koju uma Hajsehy NpeumsHOCT, Yume ce cTapa MOryhHOCT oapkaBakba
CTabUIMHOCTY 1 PaBHOTEXE Ha (PUHAHCUCKOM TPXKULLTY.

Krby4He peuu: anroputam; nHcnaumja; perpecuja; MakpoekoHomuja; npeasuharse.
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Association Rules Mining for Educational
Recommender Systems
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Abstract: Evaluation of e-learning systems has led to many systems based on recommending
courses, teaching materials, etc. In addition to the traditional collaborative filtering, content-based
filtering, and hybrid recommendation methods, this paper presents a methodology based on data
mining technologies. The paper introduces a methodology for mining associative rules using the
access logs of students in a Moodle course. After accessing student Moodle logs, it is necessary
to clean and select the data relevant to the research, specifically the learning objects.
Additionally, a query must be created to obtain transactions and discover the context of the
events, which includes a list of learning objects. Based on the transaction table, we can then use
an apriori algorithm to generate rules. The rules obtained using the presented methodology
enable the simple creation of a system for recommending teaching materials aimed at improving
the success of students.

Keywords: recommendation system; apriori; learning materials; Moodle.

Pynapehe acouujaTUBHUX NpaBuUna 3a 00pa3oBHe
cucTeme NpenopyynBara

Pe3ume: EBanyauuja cuctema 3a e-yyetbe fioBena je 4o pa3Boja MHOMUX CUCTEMA 3aCHOBaHUX
Ha MpenopyyuBary Kypcesa, HacTaBHUX MmaTtepwjana, uta. loped TpaguUMoHanHUX MeToda
konabopaTueHor unTpupatsa, unTpupara 3aCHOBaHOT Ha Cagpkajy 1 xmubpuagHux meToga
npenopyke, OBaj pad NpeacTaBrba METOAONOMUjy 3aCHOBaHy Ha TeXHonorujama pydapera
nogaraka. Y pagy je npeActaBrbeHa MeTOAONorvja 3a pynapere acouujaTUBHUX npasuna
kopuwhetseM NpucTynHUX noroea crygeHata y Moodle kypcy. HakoH npuctyna Moodle
fioroBMa CTyAeHaTa, HEOMXogHO je ouucTMTM M opabpaTw nogatke peneBaHTHe 3a
ncTpaxuearse, nocebHo obpasosHe objekte. Takohe, NoTpebHO je kpeupaTtn ynuT 3a gobujarbe
TpaHcaKuuja 1 OTKPUBAHE KOHTEKCTa Aorafaja, WTo ykrbyyyje nucTy obpasoBHux objekaTa. Ha
ocHoBy Tabene TpaHcakuuja, Moryhe je KOpUCTUTM apriori anropuTam 3a reHepucarbe npasusa.
Mpasuna pobujeHa kopuwwhereM NMpeacTaBibeHe MeTogonorvje omoryhaBajy jesHOCTaBHO
Kpeuparbe cucTeMa 3a Npenopyky HacTaBHUX MaTepujana yeMepeHor Ha noborbluake yenexa
cTyAeHata.

KrbyyHe peun: cuctemu 3a npenopyumBatse; apriori; 06jektn yyewa; Moodle.
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Abstract: This paper explores machine learning algorithms that contribute to meaning
representation and context modeling in sentiment analysis. Language preprocessing techniques
are described in detail. The study also discusses string distance calculations and the application
of Naive Bayes for classification, emphasizing important model metrics such as accuracy. The
final section of the paper presents a practical example encompassing the process of data
collection, analysis, preprocessing, classification using machine learning algorithms, and model
evaluation. Testing demonstrated the system's ability to classify sentiments in Serbian
Language.

Keywords: Naive Bayes; Model Metrics; Meaning; Context; Sentiments.

O6papa npupogHoOr je3nka y penpe3eHToBakby
3Hayera 3a aHanu3y CEHTUMEHTa Ha CPMCKOM je3uKy

Pe3ume: OBaj pag UCTpaxyje anroputMe MaLLMHCKOr y4ersa Koju AONPUHOCE NpeacTaBrbakby
3Hayerba 1 MOJENoBakLy KOHTEKCTa y aHanuan CeHTUMeHTa. TexHuke npeanpoLecuparka jeaunka
Cy AeTarbHo onucaHe. Ctyauja Takofje pasmaTpa u3pavyHaBarke pacTojarba M3MeRy HI130Ba U
npuMeHy HauBHor BajecoBor knacudmkatopa, Harnatuasajyhv BaxHe METPUKe MOAENa Kao LUTO
je TauHocT. 3aBplWwHM Oe0 paga NpeAcTaBrba NpakTWyaH npumep Koju obyxeata npouec
Npukynrbawa nofataka, adanuse, npegnpouecupara, knacudukauuje kopuwherem
anroputama MalUMHCKOT y4eta M eBanyauuje mogena. TecTuparbe je nokasano crnocobHocT
cuctema fja Knacudukyje CeHTUMEHTE Ha CPrCKOM je3uky.

KrbyyHe peuun: HamsHu bajec, MeTpuke Mogena, 3Hauere, KOHTEKCT, CEHTUMEHTM.
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Abstract: This paper explores context modeling concepts for comparing natural language
processing (NLP) of Serbian with the Romance-Germanic language group, focusing on Serbian,
English, German, and French. The study delves into vector semantics and embedded
representations, utilizing term-document and term-context matrices, cosine similarity measures,
TF-IDF, and Pointwise Mutual Information matrices. A special emphasis is placed on the
psychological context in defining affective computing and emotions. The research concludes with
a sentiment analysis of forum texts originally in Serbian, translated into English, French, and
German, highlighting the model's varying results based on language complexity. Finally, the
paper presents model metrics, including comparisons of the ROC/AUC curves, accuracy across
various classifiers, and a detailed analysis using SVM classifiers.

Keywords: Context Modeling; Natural language processing; Vector Semantics; Sentiment
Analysis; Affective Computing.

OGpapa npMpoAHOr je3nKa y KOHTEKCTYyanHoOM
MOZENOBakby 3a aHanM3y CEeHTUMEHTAa Ha CPNCKOM W
jeauuuma repMaHCKO-pOMaHCKe je3nyke rpyne

Pesume: OBaj pag vuCTpaxyje KOHLENTE KOHTEKCTyanHor MofenoBarsa 3a nopefjere obpage
npupogHor jesuka (NLP) cpnckor jesuka ca jesauuuma repMaHcko-poMaHCKe jesuuke rpyne, ca
(hOKYCOM Ha CPMCKM, EHrnecks, Hemauku u dpaHuycku. Ctyouja ce 6aBu BEKTOPCKOM
CEeMaHTMKOM W yrpafeHum npeactaBama, Kopuctehn maTpuue TEPMUH-LOKYMEHT W TepMUH-
KOHTEKCT, Mepe KOCUHYCHe crmuHocTh, TF-IDF u matpuue y3ajamHe nHgopmauumje. MocebaH
aKueHaT je CTaBfbeH Ha MCUXOMOLIKW KOHTEKCT Yy feduHucamy adeKTMBHOT padyHama W
eMouuja. VicTpaxmare ce 3aBpluaBa aHan13oM CeHTMMEHTa TekcToBa ca hopyma Koju cy
npBOOMTHO GUMKM Ha CPMCKOM, @ 3aTWM NPEBEdEHU Ha EHINECKW, (PaHLyCKU W HEMAYKW,
ucTuyyhu pasnuyuTe pesyntaTe MoOAena y 3aBUCHOCTY 0 KOMMSIEKCHOCTU je3uka. Ha kpajy, pag
npeacTaerba MeTpuke Mogena, ykibydyjyhm nopefiera ROC/AUC kpuBMX, TauyHOCT Kog
pasnuumMTIX KnacudukaTopa v fetarHy aHanusy kopuwhersem SVM knacudmkatopa.

KrbyuHe peumn: Mogenosare KOHTEKCTa, 0Opafa MpUpOAHUX je3uka, BEKTOPCKA CEMaHTHKa,
aHanusa ceHTUMeHaTa, ayeKkTUBHO pavyHapCTBO.
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Abstract: When it comes to minimalist design and dark mode, these are two very current topics
in today's design, development, and implementation of web and mobile applications. Often heard
is the phrase "Less is more," which will be explained in detail through this paper, both from a
theoretical perspective and with practical examples. Minimalist design has numerous advantages
from various perspectives, but it also presents a significant challenge for designers because it
requires highlighting everything important in the right way without excessive decoration and too
many details. On the other hand, dark mode also presents a challenge, but from a technical
standpoint, it has many advantages, as well as from the perspective of user experience. In
comparison to lighter themes, it facilitates viewing the screen during the night and contributes to
energy savings. In summary, today, minimalism and dark mode, in combination, when creating
design software, improve the user interface (Ul) and user experience, and enhance application
performance in various fields.

Keywords: dark mode; human-computer interaction; user experience; user interface;
minimalism.

MuHUManUCTMYKN An3ajH KOPUCHUYKOT UHTepPdejca u
ynotpeba TaMHOr pexnuma y UHTepakumju
YyoBeK-payyHap

Pe3ume: Kaga je ped 0 MUHUManNMUCTUYKOM AU3ajHY M TaMHOM PEXMMy, OBO Cy ABe BeoMma
aKTyenHe Teme y JaHalUHbeM An3ajHy, pa3Bojy 1 UMniemMeHTaumju Bed 1 MoBUiHNX annukaumja.
YecTo ce vyje pasa ,Matbe je BuLwe", koja he brtn feTarbHo objallreHa Kpo3 0Baj pag, Kako
W3 Teopujcke NepcrneKkTUBe, Tako U KpPo3 MpakTuyHe npumepe. MUHUMAnNUCTUYKK au3ajH uMa
OpojHe MpegHOCTY M3 pas3nUuMTMX NEPCMEKTMBA, anu Takofe NpeAcTaB/ba 3HavajaH M3a3oB 3a
[u3ajHepe, jep 3axTeBa Aa Ce CBE BaXHO WCTakHe Ha MpaBW HaunH Ge3 npekomepHor
yKpaLuasara W npesuLLe fetarsa. C apyre cTpaHe, TaMHU pexuM Takofe npeacTasrba 13asos,
anu n3 TeXHW4Ke NepcrekTMBe UMa MHore MpegHOCTH, Kao U U3 NepenekTBe KOPUCHUYKOT
uckycTsa. Y nopefjiery ca CBETAMjUM TeMama, Onakliasa rnefare ekpaHa TOKOM Hohu K
JOMPUHOCK ywWwITean eHepruje. Y 3akibyyky, faHac, MUHAManW3am W TaMHW PeXum y
KOMBMHAaLWjW, MPUNMKOM Kpeupara An3ajH codTepa, NoborsLuasajy KOPUCHNYKN MHTEPAEC 1
KOPUMCHWNYKO UCKYCTBO, 1 YHanpeRyjy nepcopmaHce annukauumja y pasnuyntum obnactuva.

KrbyyHe peyn: TamHu pexxum; MHTepakupja YoBEK-pauyHap; KOPUCHUYKO UCKYCTBO; KOPUCHUYKM
WHTepE|C; MUHUMANU3am.
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Abstract. The paper presents an application that serves for the visualization and graphical
interpretation of data on spas in the Republic of Serbia, which are located by region. The
application is written in client languages Python, HTML and CSS. The aim of this work is to
improve the visibility and attractiveness of spas in the Republic of Serbia by using information
and communication technologies, especially through data visualization tools. Taking into account
the fact that the main role of spas is the preservation and promotion of health, as well as the offer
of various wellness contents, the use of this application can contribute to the increase in the
number of visitors, that is, spa tourism, and therefore the economic development of the Republic
of Serbia.

Keywords: application; data visualization; programming languages; spas; Ubuntu.

YHanpehere 6amckor Typusma y Penyonuuu Cpoumju
Kpo3 MH(hOPMaLMOHO-KOMYHMKALIMOHE TeXHOSOruje:
pa3Boj M NpUMeHa anarta 3a Bu3yanusauujy noaataka

Pe3ume: Y pagy je npukasaHa annukauuja koja Cryxu 3a Busyanusauujy u rpadmuky
WHTEpnpeTauujy nogataka o 6awama y Penybnuum Cpbuju koje Cy CMeLLTEHE MO PerMoHmma.
Annvkaumja je HanucaHa y knujeHTckuM jesuuuma Python, HTML u CSS. Lurb oBor paga je
yHanpehete BUABMBOCTM U npuBnavHocTn Gawa y Penybnuum Cpbujn kopuihewem
MH(OPMALIMOHO-KOMYHUKALIMOHIMX  TeXHOMornja, nocebHO Kpo3 anaTte 3a Bu3yanusauujy
nogaraka. Yaumajyhu y 063up unkeHnly fa je 0CHOBHa ynora Gama ouvyBare 1 npomouuja
30paBrba, kao W NOHyAA pasnuuMTUX BENHeC cagpaja, Kopulherse OBe anmnukauuje Moxe
ponpuHeTn nosehawy Opoja mocetunaua, OAHOCHO Garckor Typusma nma camum TUM U
ekoHoMckor pasBoja Peny6nuke Cpbuje.

KrbyyHe peuu: annukauwja; Bu3yanusaumja nogaraka; nporpamcku jesuuu; 6are; Ubuntu.
28


mailto:nen.mark74@yahoo.com

Computer sciences and Information technology TIE 2024

Detection of Broadcast Storms in Local Area Networks

Uro§ PeSovi¢!" () [0000-0001-8722-6544] / Sladana DuraSevi¢ PeSovi¢! {2 [0000-0002-3598-
5781], B”jana Savic! (12[0000-0002-9560-6077] gnd Dugan Markovi¢? (12[0000-0002-7270-6702]
" Faculty of technical sciences, University of Kragujevac, Cacak, Serbia
2Faculty of agriculture, University of Kragujevac, Cacak, Serbia
* uros.pesovic@ftn.kg.ac.rs

Abstract; Broadcast storms represent events in the local area network (LAN) which is the result
of excessive amounts of packet retransmissions by network switches which drastically reduce
network performance and even overload network infrastructure which can result in that network
becoming inoperational. Broadcast storms originate from broadcast and multicast packets which
are targeted for all or groups of stations in LAN. Since these packets are addressed to multiple
destinations, they are usually forwarded by network switches on multiple ports to reach all
targeted destinations. This can become a serious problem in institutional LANs in which
broadcast storms can create a temporary or permanent overload of the entire network
infrastructure. This is most notably observed during the videoconferencing calls which could
cause packet loss or connection interruptions. In this paper, we analyzed the influence of
broadcast storms on network performance in institutional LAN and proposed a machine learning
algorithm for the detection of broadcast storms based on the network traffic data collected by the
Packet Capture (PCAP) Wireshark software.

Keywords: broadcast storm; network performance; network switch; PCAP; Wireshark.

[OeTekunja andy3HMX onyja y NoKanHMM mpexama

Pe3ume: [lncbysHe onyje npeactasmbajy gorahaje y nokanHoj mpexu (LAN) koju cy pesyntat
npesenor 6poja peTpaHCMUTOBaHWX NakeTa Of CTPaHe MPEXHUX KOMYyTaTopa Koju ApacTUyHO
cMmarsyjy nepdopmaHce Mpexe, na Yak 1 npeontepehyjy MpexHy WHQPaCTPYKTYpy LUTO MOXe
[OBECTU 10 TOra Aa Ta Mpexa noctaHe HedyHKLUMoHanHa. [indysHe onyje noTuyy of AnNGY3HUX
W FPYNHUX NaKeTa Koju Cy UurbaHu Ha cse unu rpyne ctaHuua y LAN-y. MowTo cy oBK naket
afpecupany Ha BULLE OpeaNLITa, MPEXHU KOMyTaTopu Ux npocnefjyjy Ha BuLLe nopToBa Aa v
CTWMM [0 CBMX LUusbaHux ogpeguwTa. OBO MOxe noctath o030urbaH npobnem y
UHCTUTYUMoHanHUM LAN-oBUMa Yy KojuMa audoysHe onyje Mory CTBOPWUTW MPUBPEMEHO W
TpajHo npeonTepehete unTaBe MpexHe MHgpacTpykType. OBO ce Hajuwle npumenyje TOKOM
BMOEOKOH(DEPEHLMiCKMX NO3MBa KOjU MOTy [a 13a30By rybutak naketa wnum npekuae sese. Y
OBOM pafy aHanuauparu CcMO yTuuaj Aucy3HWX onyja Ha nepdopmaHce Mpexe Y
WHCTUTYLMOHanHoM LAN-y ¥ npegnoxunu anroputam MaLUWHCKOT Yyderwa 3a AeTekumjy
Andy3HMX OITyja Ha OCHOBY NogaTaka o MpexHom caobpahajy npukynrseHux nomohy Wireshark
Packet Capture (PCAP) cohTaepa.

KrbyyHe peuw: gurysHa onyja; nepdopmaHce Mpexe; MpexHu komytatop; PCAP; Wireshark.
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Abstract: Information and Communication Technologies (ICTs) usage is of great importance in
development of mathematics in general and geometry in particular. Software packages can, for
instance, be helpful in differentiation and integration, as well as for solving complex numerical
problems, which can be time-consuming if done without ICTs. Instruction of geometrical content
at any level often requires usage of the content's graphic representation. For that purpose,
software packages for geometrical content visualization are used. Here we present an example
where the computer usage in geometrical content exploration is shown. Visualization is
especially important in the infinitesimal bending theory. In the paper we examine infinitesimal
bending of a curve on the hyperbolic paraboloid and determine the infinitesimal bending field that
leaves the bent curves on it. Since two such fields are obtained, we use Mathematica software
package for representation of the curve and observe the impact both fields have on it. We also
determine the bending field that leaves the curve on the hyperbolic paraboloid with a given
precision.

Keywords: infinitesimal bending; hyperbolic paraboloid; visualization; geometry education;
Mathematica.

UcTpaxunBame reomeTpujckux cagpxaja nomohy UKT:
CTyAuja cnyyvaja 0 MH(PUHUTE3UMANHOM CaBUjaby Ha
xunepobonuyHom napabonouay

Pesume: Op Benukor 3Havaja y pasBojy MaTeMaTWke yonwiTe, a nocebHO reomeTpuje, je
kopuwwhere MHOPMaLMOHO-KOMYHMKaLMOHNX TexHonoruja (MKT). Ha npumep, codtBepckm
naketTu mory nomohu y audbepeHumjarHOM U WHTErpasHoOM padyHy, Kao U Kog peluaBarba
CROXeHUX Hymepuykux npobnema koju mory 6utn gyrotpajhm ako ce page 6es WKT. Hactasa
reomeTpuje Ha 6UNoO KOM HWBOY YeCTO 3axTeBa Kopulherse rpacuykor npukasa 1 3aTo ce
cohTBEPCKM NAKETW KOPUCTE 3a BU3yanuaaLujy reomeTpujckor cagpxaja. Osae npencTasrbamo
npumep rae je npwkasaHa ynoTpeba padvyHapa Yy MCTpaxuBarby reoMeTpujcKor cafpxaja.
Busyanusauuja je noce6HO BaxHa y TEOPUj UH(DMHUTE3MMAIHOT CaBujarba. Y OBOM papy ce
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pasmatpa MH(UHATE3MMATTHO CaBUjakbe KpuBe Ha xunepbonuukom napabonouay v ogpehyje ce
norbe WH(UHUTE3MMANHOT CaBujaka, Koje CaBWjeHe KpuBe OCTaBMba Ha emy. [lowTo cy
oapefeHa aBa Taka nosba, KOpuctuMo codoTeepckn naketT Mathematica 3a npeacTasibatbe
KpuBe M mocmaTpamo yTuuaj oba norba Ha ky. Takohe, ogpefyjemo 1 nosbe caBujakba koje
KpuBY OCTaBrba Ha xunepbonnykom napabonougy ca 4aTom NpeumsHoLwny.

KrbyyHe peum: vH(uHUTE3MMANHO CaBujarbe; xunepbonuukm napabonous; Bu3yanusauuja;
HacTaea reomeTpuje; Mathematica.
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Abstract: Virtualization represents one of the key technologies in modern computing, offering
numerous advantages such as running multiple operating systems on a single computer, efficient
resource utilization, process execution independence from specific hardware, and enhanced
data security. This paper presents the process of virtual machine migration, including migration
from one physical server to another without interrupting application operations. Additionally, it
discusses some of the key benefits of virtual machines in various contexts, such as resource
isolation, resource allocation flexibility, software testing, migration and backup, resource
efficiency, and support for different operating systems. Through the analysis presented in this
paper, the importance of virtualization as a fundamental technology in modern computing is
highlighted, as well as the necessity of understanding the migration process and optimal use of
virtual environments.

Keywords: virtualization, operating systems, resources, independence, security, virtual machine
migration, efficiency, software testing, hardware resources.

WU3a3oBu TOKOM MUrpauuje noaaTaka

Pe3ume: BupTtyanusauuja npefcraBrba jedHY O KIbyYHUX TEXHOMOMMja Yy CaBpeMEHOM
pauyyHapcTBy, Hyaehu 6pojHe NPegHOCTH Kao LWTO Cy NOKPETakbe BULLE ONepaTUBHUX CUCTEMa
Ha jeaHoM padyHapy, edvkacHo kopuihere pecypca, He3aBUCHOCT M3BpLLABAatba NpoLeca og
cneuucmyHor xapasepa v noborbluaHa curypHocT nogataka. OBaj pap npukasyje npouec
MurpaLmje BUPTYenHUX MaLlnHa, ykibyyyjyhu Murpaumjy ca jegHor ousndkor cepeepa Ha apyri
Oe3 npekupa y pagy annukauuja. Takohe, OMCKYTYje O HEKUM Of KIbyYHWX NPeAHOCTM
BUPTYENHMX MallMHa Yy PasnuuMTUM KOHTEKCTWMa, kao LITO Cy u3omauuja pecypcea,
(hnekcnBUIHOCT y anokaumju pecypca, TecTupare codpTBepa, Murpaupja u bekan, edukacHocT
kopuwherwa pecypca M MOApLIKA 3a pasnuuuTe onepatuBHe cucteme. Kpo3 aHanmsy
npeacTaBrbeHy Yy OBOM pagy, MCTUYE Ce BaXHOCT BUMpTyanusauuje kao yHaameHTanHe
TEXHOMOrMje Y MOAEPHOM payyHapCTBy, kao 1 HEOMXOAHOCT pa3yMeBarba NpoLeca Murpaumje v
onTUManHe ynotpebe BUPTYENHUX OKpyXekba.

KrbyyHe peum: BMpTyanusaumja, onepaTuBHW CUCTEMM, PECYPCU, HE3ABMCHOCT, CUIYPHOCT,
MUrpaLinja BUPTYENHIUX MaLLMHa, eOMKACHOCT, TeCTUpakbe COhTBEpA, XapABEPCKI PECYPCH.
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The New Role of the Teacher in Education 4.0

Damir Purkovi¢!” [0000-0002-2046-3972], Stjepan Kovadevic2 [0000-0002-7523-4632]

and Dino Dela&! () [0000-0002-2584-2664]

1 University of Rijeka, Rijeka, Croatia
2 University of Split/Faculty of Science, Split, Croatia
" damir@uniri.hr

Abstract: Today's social, political and technological changes, known as the 4th Industrial
Revolution, have merged the physical and digital worlds and are affecting expectations for
student education. In addition to expectations for soft skills development, there is an emphasis
on adaptability, sustainability and critical thinking. This requires a change in the role of the
teacher, especially in the technical/technological area of teaching, which is dynamic but also
offers numerous opportunities for the development of the desired skills. In this context, Education
4.0 emerges as a strategy that should provide today's students with a personalized learning
experience, mobile learning, a flexible and tailored curriculum and the development of practical
and applicable skills. The analysis shows that in such a context, the teacher should primarily play
the role of a mentor, facilitator and helper in discovering the student's preferences, but also as
an organizer of practical activities and a guide to the student's development path according to
their preferences. Whether a teacher is willing to take on such a role depends on their knowledge
and skills, but also on their attitude, beliefs and teaching practice, as well as the willingness of
educational authorities to lose complete control over the educational process.

Keywords: applicable skills; education 4.0; sustainability; technical and technological education;
the role of the teacher.

HoBa ynora HactaBHuKa y Obpa3oBaiby 4.0

Pe3ume: TpeHyTHe OpyLITBEHE, MONMTAYKE M TEXHOMOLLKE NPOMEHe, Mo3HaTuje Kao YeTBpTa
WHAYCTpUMjcka peBonyLmja, crojune cy CTBapHU W AUTUTaANHU CBET U YTUYY Ha OYeKkuBara y
obpasosary CTyAeHaTa. [lopef HacTojaka fa ce MeKe BELTUHe passujy W ycaBpLue, BENKX
3Hayaj Ce npuaaje NPUNAroArbLUBOCTM, OAPXKUBOCTU M KPUTUYKOM pasmuLLbaky. OBO 3axTeBa
Metbatbe Yrore HacTaBHMKA, @ NOcebHO y TeXHUUKOj/ITexHoMOLKoj obnacTi obpa3soBaka, Koja
nopeg Tora LUTO je AnHamMn4Ha, Hyamu 1 BpojHe MOryRHOCTY 3a Pa3Boj KeSbeHNX BELITUHA. Y TOM
koHTekcTy, ObpasoBarbe 4.0 ce nojaBrbyje kao cTpatervja koja Tpeba Aa Npyxu AaHaLIHbUM
CTYAEHTMMa NEepCOHan130BaHo UCKYCTBO yyera, MOBUIHO yuerse, hnekcubunad u npunarofjeH
NnaH HacTaBe W pa3Boj NPaKTUYHWX 1 MPUMEHUBUX BELTUHA. Hawa aHanuaa nokasyje pa y
TaKBOM KOHTEKCTY HaCTaBHWK Npe cBera Tpeba fa urpa ynory MeHTopa, capagHuka 1 nomohHuka
Yy OTKpUBAHKY CKITOHOCTU CTYZEHTa, a NOTOM 1 OpraHu3aTopa NPakTUYHUX aKTUBHOCTW 1 BoAMYa
TOKOM Pa3BOjHOT MyTa CTyAeHaTa y ckrnagy ca HMXOBUM CKNOHOCTMMA W u3bopuma. [a nu cy
HaCTaBHMLM CMIPEMHY [Ja Npey3Me TaKBy Yrory 3aBWUCH Of HUXOBOT 3Haka W BELUTWHA, anu 1 og
cTaBa, ybeferba 1 HacTaBHE NpaKce, kao M CNpeMHOCTH ayTopuTeTa y 0bpa3oBaty Aa u3rybe
MOTMYHY KOHTpOIy Hag 06pa3oBHUM NPOLIECOM.

Krbque peyun: npMMeHsIbMBe BELLTUHE, 06paaoBaH>e 4.0; OJPXXMBOCT; TEXHWUYKO N TEXHONOLLKO
o6pasoBaH>e; ynora HaCtaBHu/Ka.
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Advancing the Teaching Method in the Era of
Widespread Atrtificial Intelligence Application:
An Explorative Study

Vesna Ruzicic!” [0000-0002-9387-7236], Sasa Cvetkovi¢! (2/[0009-0007-2068-1391] gnd

Katarina Mitrovi¢! (21[0000-0002-4035-5987]

" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* vesna.ruzicic@ftn.kg.ac.rs

Abstract: This paper explores the application of artificial intelligence (Al) in education to improve
teaching processes. Through the analysis of relevant literature, various aspects of the application
of Al technologies in the educational sector are explored. It has been found that Al can provide
a personalized academic experience and more efficient information retrieval; however, Al
answers are perceived as often lacking in accuracy and correctness and should not be
unquestioningly trusted. The research instrument was an online survey given to 105 university
students with several types of questions to discover whether our students were familiar with the
concept of Al tools. Through the analysis of the available literature and the student's response,
it is concluded that a viable option to improve the learning and teaching process is a balance
between traditional teaching methods and the application of Al technologies, where Al could
support teachers through dynamic and interactive lessons and provide additional resources
tailored to individual student needs. At the same time, the need for careful development and use
of Al technologies concerning ethical principles and continuous expert supervision is strongly
emphasized, underlining the crucial role of educators, researchers, and policymakers in ensuring
responsible Al use in education.

Keywords: education improvement; teaching; artificial intelligence; motivating students.

YHanpehewe HacTaBHOr MeTOAa Y epu LMPOKO
pacnpocTpameHe NPMMeHe BelTauyke MHTENUreHumje:
UCTpaXuBayka cTyamja

Pe3ume: OBaj pag ncTpaxyje npumeHy BeluTayke nHtenureHumje (BM) y obpasoary kako 6um
Ce yHanpeaunu HacTasHM npouecu. Kpo3 aHanusy peneBaHTHe nuTepaTtype UCTPaXeHu cy
pasnuumMTL acnekTu NpuMeHe TexHonoruja BU y obpasosHom cektopy. YTBpheHo je aa BU moxe
Aa NpyXu NepcoHann3oBaHo akageMcKo UCKYCTBO U epukacHuje NpoHanaxete MHopmaLuja;
MeRyTum, 0AroBOpy Koje npyxa B yecTo ce cmaTpajy HeTauHUM W HEKOPEKTHUM W He Tpeba um
BesycnoBHO BepoBaTy. VICTpaxmBayky MHCTPYMEHT BKO je OHMajH YNUTHMK Koju je nomyHuno 105
YHUBEP3UTETCKUX CTyAEHaTa, Ca HEKONMUKO BPCTa MuTaka pagu yTBphuBara Aa nu Cy Hawm
CTYAEHTW ynosHaTu ca koHuenTom anata BI. Kpos aHanusy goctynHe nutepatype v ofrosopa
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CTyAeHaTa, 3aKiby4eHo je Aa je 13BoA bMBA OnLUmja 3a yHanpeherwe npoLeca yyera 1 HacTase
BanaHc u3mehy TpaguuMOHanH1X HacTaBHUX MeToda U npuMeHe TexHonoruja BU, roe 6u BU
MOrna nogpXaTi HaCTaBHUKE KPO3 ANHAMWUYHE W MHTEPaKTUBHE YacoBe v 06e30eanTu fjopaTHe
pecypce npunarofjeHe wHauBMayanHum notpebama cTyaeHaTta. VCTOBpEMEHO, CHaXHO ce
Harnawasa notpeba 3a naxrbuBuUM pa3BojeM u kopuilhersem TexHonoruja B y cknapy ca
€TUYKUM MPUHLMNAMA U CTanHUM CTPYYHUM HaA30pOM, UCTMYYhK KIbyuyHY yrory egykaTopa,
UcTpaxmBava v kpeatopa nonutuka y obesbefusary oarosopHe ynotpebe B y obpasosarby.

KrbyuHe peuu: yHanpefiete 0OpasoBatba; NOAyvaBatbe; BelUTayka MHTENMreHuuja;
MOTUBUCAH:E YYEHNKa.
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The Practice of Integrating Digital Tools into the
Research of Natural Phenomena in Kindergarten
Children

Gordana Stepi¢!* (910000-0003-3122-7147], Sladana Kljajic2 ©[0009-0002-9472:2751] gnd
Slavica Simié® (2[0009-0003-4087-1281]

"University of Kragujevac, Faculty of Education Jagodina, Serbia

Preschool Teacher Training and Business Informatics College of Applied Studies—Sirmium,
Sremska Mitrovica, Serbia

2 Preschool institution “Poletarac”, Stara Pazova, Serbia
3 Preschool institution “Kaya”, Ljig, Serbia
* gordanastepicpefia@gmail.com

Abstract. Numerous studies are focused on examining the integration of digital tools into the
educational process. However, only a small number of studies deal with examining the
technological pedagogical knowledge (TPK) of pre-school teachers within the field of integration
of digital tools in the research of natural phenomena with children. The goal of the research is to
see how educators use digital tools in the research of natural phenomena during the
development of a topic/project in kindergarten. Content analysis was used, and 35 stories were
analyzed about topics/projects of master's degree students of the Pre-school Teacher Training
and Business Informatics College of Applied Studies—Sirmium. The reasons for starting the
analyzed topics/projects were children's interest in exploring the world around them, nature,
natural phenomena and processes. The content analysis was performed on the basis of
indicators of pre-school teachers’ TPK. In the pre-school teachers’ work, based on stories about
topics/projects, the majority of indicators of TPK are present on a small scale. The implications
of the research indicate the need to strengthen the pre-school teachers’ TPK and the need to
connect this knowledge with content knowledge in order to improve the practice of integrating
digital tools into research of natural phenomena with children.

Keywords: digital tools; natural phenomena; pre-school teachers’ TPK.

I'IpaKca MHTEerpucakba AUruTanH1UX anarta 'y
UCTpaxuBamwe NPMpoaHuX heHoMeHa ca AeLom y
BpTUhY
Pe3nme: bpojHa UCTpaxuBarba yCMepeHa Cy Ha NpoyyaBare WHTerpucama AuruTandux anata
y BacnuTHO-006pa3oBHM npouec. MeRytum, manu 6poj ctyguja 6aBn Ce ucnUTMBaKbEM

TEXHONOLLKO-MENAroWKOr 3Hatba BacnuUTaya y obracTu WHTerpauuje AuruTanHux anata y
UcTpaxuBare NpupoagHux eHoMeHa ca aeuom. Liurb ucTpaxmBatrba je carnegaBatbe kKako
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BacnMUTauM KOpUCTe JuUruTanHe anate y UCTpaxuBakby NPUPOAHUX (heHOMeHa TOKOM pasBujatba
Teme/npojekta y BpTuhy. KopuwheHa je aHanusa cagpxaja, aHanuaupaHo je 35 npuya o
TemMama/npojekTuMa CTygeHaTa MacTep CTPYKOBHUX CTyanja Bucoke Lukone CTpyKOBHWX CTyAuja
3a BacnuTave 1 nocnosHe nHgopmatuyape — Cupmujym. NMoBoau 3a nokpeTarbe Tema/npojekarta
Bunu cy 3anHTEpEecoBaHOCT AeLle fa MCTpaxe CBeT oko cebe, npupody, NpupoaHe nojase u
npouece. AHanu3a cagpxaja U3BpLUEHA je HA OCHOBY NoKasaTerba TEXHOMOLUKO-NeaaroLwKor
3Hatba BacnuTava. Y pagy Bacnurava, Ha OCHOBY npuya 0 TeMama/npojekTuma, y Manom obumy,
MPUCYTHU Cy CBMW MOKa3aTerby TEXHONOLLKO-NEeAarowKor 3Hakwa. Mmnnukaupje nctpaxusarba
yKaayjy Ha noTpeby javarba TEXHOMOLLKO-MeJaroLLKor 3Hakba BacnuTaya 1 notpeby nosesnsata
TOT 3HaHa Ca 3HabeM O cagpxajy, kako BUCMO yHanpeaunn Npakcy UHTErpucara AUrnTanHux
anata y cTpaxuBatbe NpUpoLHNX heHoMeHa ca AeLom y BpTuhy.

KrbyyHe peuu: gurutanHu anati; npupogHM (heHOMeHM; TEXHOMOLUKO-NELArolKko 3Hate
BacnuTava.
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How the Development of Technology Changes
Teaching Practices

Ladislav Stazi¢" [0000-0002-9921—3895]’ Porde Dobrota’ [0000-0003-4052-7467]’
Antonija MiSura? [0000-0003-3641-0936] gnd Maja Radi¢! [0009-0009-2771-2853]

1 University of Split, Faculty of Maritime Studies, Rudera BoSkovi¢a 37, Split, Croatia
“Istazic@pfst.hr

Abstract: Every day we witness the introduction of technological innovations into our daily lives,
which are changing significantly under their influence. In the past, roots were drawn by hand with
paper and pencil, then calculators appeared. Today, nobody tries to draw the root by hand
anymore. People used to look for important information in encyclopedias and various archives
and libraries, but today they turn to Google for every little thing... Using an example from the field
of applied mathematics, we want to show how technology is changing the approach to solving
relatively complex technical problems. The example presented in this paper is solving complex
mathematical problems such as optimization using a method that has only recently become
available through the development of technology. Advanced methods for solving optimization
problems such as the Brents method or the Limited memory Broyden—Fletcher-Goldfarb—
Shanno method with boundaries are now partially replaced by the Brute Force method, which is
much easier to handle. This example shows that we are constantly adapting to new
circumstances and that each generation uses the latest knowledge available, changing the
approach to daily practice. Adapting to new circumstances and technologies and abandoning
and neglecting old methods (i.e. optimizing the necessary acquired knowledge) leads to the false
claim that the new generation does not know and does not want to learn the basic methods.

Keywords: technology, teaching, computer, optimization.

YTuuaj TexHONOWKOr pa3Boja Ha NPOMEeHy npoueca
yyemwa

Pe3ume: CBegouy cMO CBaKOAHEBHOT YNiMBa TEXHONOLLKMX MHOBALMja Y Hally CBAKOAHEBMLLY,
Koja ce nof HMXOBUM YTULAjeM 3HAaTHO Meta. KOpeHoBakse je y NpOoLNOCTH payyHaTo pyyHo,
OfTOBKOM 1 Ha nanupy, a NoToM Cy Ce MojaBuny AUTUTPOHU. [JaHac HUKO M He Nokywaea Aa
n3payyHa KOpeH pyyHo. Hekapga cy rbyau Tparamu 3a BakHUM MHdoOpMmauujama y
eHUKnoneamujama 1 pasHuM apx1Bama n bubnuotekama, a jaHac ce 3a cBaky cutHuLy obpahajy
Fyry (Google)... ¥3 nomoh npumepa w3 obrmacTu npuMer-eHe MaTeMaTuke, Xenumo fAa
NMOKaXXeMo Kako TeXHOJ'IOFI/Ija Meha NpUCTyn pellaBaky PenaTtuBHO CIOXEHUX TeXHUYKUX
npobnema. lMpumep NpeAcTaBrbeH Yy OBOM pafly je pellaBare CHOXEeHUX MaTeMaTuykux
npobriema kao WTO je onTuMK3aLmja y3 nomoh MeToze Koja je Tek HeJaBHO nocTana LOoCTynHa
pa3sBojeM TexHonoruje. HanpegHe meTofe 3a peluaBake npobnema ontumusauyje kao LWTo ¢y
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BbpeHTcosa meTofa (Brents method) unu Bpojaen-®nevep-longgap6-CaHo metoaa (Broyden—
Fletcher-Goldfarb—Shanno method) ca orpaHuyeHOM MeMOpMjoM W HepocTauuma, caga cy
AenuMnYHO 3ametbeHe bpyt ®opc meTomom (Brute Force method) koja je MHOro nakwa 3a
pykoBare. OBaj npumep noTBplyje Aa ce CTanHo npunarofjaBamMo HOBWUM OKOMHOCTMMA U Aa
CBaka reHepauuja KOpUCTW HajHOBMj@ [OCTYNHA 3HAHa, M Ha Taj HAYMH Mersa NpUCTyn
CcBakoaHeBHOj npakcu. [MpunarofaBatbe HOBUM OKONHOCTMMA W TEXHOMOrWjama 1 0fycTajare o
CTapux MeTOda U HUXOBO 3aHeMapuBame (Tj. ONMTUMM3aLMja HEOMXOGHON CTEYEHOr 3HaHa)
[O0BOAM [0 MOTPELUHOr 3aKibyyka Aa HOBA reHepauuja He 3Ha M He Xenu Aa Hayun OCHOBHe
MeToge.

KrbyuHe peum: TexHomoruja, yuete, payyHap, onTumusadmja.
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The Impact of Digital Literacy and the Application of
Educational Software on the Quality of Teaching

Nebojsa Denié!* (10000-0003-2584-259X Spezana Gavrilovie2 (10009-0009-7110-6479]

Jelena Stojanovi¢? (2[0009-0004-6729-2746] Kostadinka Stojanovi¢? (2/[0009-0008-5796-
312X and Momir Mili¢4 (2 [0009-0004-9210-4137]

" Faculty of Sciences and Mathematics, University of Pristina, Kosovska Mitrovica, Serbia
2 Academy of Professional Studies Sumadija, College in Trstenik, Trstenik, Serbia
3 Faculty of Mathematics and Computer Sciences, Alfa BK University, Belgrade, Serbia
4Faculty of Information Technology, Alfa BK University, Belgrade, Serbia
*nebojsa.denic@pr.ac.rs

Abstract: In this paper, the possibilities of applying educational software and the influence of
digital literacy in the function of electronic teaching are investigated. For the purposes of the
work, the latest relevant literature in the country and abroad in this current field was researched.
The subject of research of this paper will be a comparative analysis of educational software that
is applied in our environment with a special emphasis on educational institutions in the area of
Kosovo and Metohija and the Toplic district. Based on the conducted research, the paper will
present an overview of the most popular software that is used today in the teaching process. The
goal of the research is to determine teachers' attitudes about the application of educational
software in teaching, to investigate the effects and possibilities of improving teaching, highlighting
the positive effects that can be achieved by their application in primary, secondary and high
schools. Standard methods of statistical processing will be used for data processing.

Keywords: Educational software; Digital literacy; Electronic education.

YTuuaj aurutanHe nNUCMEHOCTU U NPpUMeHa 0Opa3oBHOr
cohTBEepa Ha KBanUTeT HacTaBe

Peaume: Y oBom papy ce ucTpaxyjy MoryhHOCTM npumMeHe obpa3soBHor codTBepa M yTuuaj
QUrUTanHe NUCMEHOCTM Y (YHKLMjM eNeKTPOHCKe HacTase. 3a noTpebe paga MCTpaxeHa je
HajHOBWja peneBaHTHa NUTepaTypa Yy 3eMibM U WHOCTPAHCTBY M3 OBe aKkTyenHe obnactu.
MpeomeT ucTpaxuBara OBOr paga Ouhe ynopeaHa aHanm3a obpasoBHOr codiTBepa Koju ce
NpUMetbyje Yy Halloj cpeauHu ca NoceOHWUM akLEHTOM Ha 0OpasoBHE YCTaHOBE Ha MOApYYjy
Kocosa n Metoxuje n Tonnuykor okpyra. Ha oCHOBY CnpoBefeHor UCTpaxuBara, y pagy he
OuTn paT npernep HajnonynapHWjux codpTeepa Koju Ce AaHac KOpUCTE y HAaCTaBHOM NPOLIECY.
Linrb nctpaxuearsa je fa ce yTBpA€e CTaBOBM HACTaBHMKA O NpuMeHu 06pasoBHor codpTeepa y
HacTaBu, fa ce ucTpaxe edekT U MoryhHocTU yHanpeherwa Hactase, UCTUYYAM NO3UTUBHE
edekTe koju ce Mory nocTuhu HWXOBOM MPUMEHOM Y OCHOBHUM, CPEdHUM W CpeaUM
kornama. HacTase. 3a oBpagy nogartaka kopuctuhe ce CTaHAapgHe MeToge CTaTuCcTUYKe
obpage.

KrbyyHe peuun: O6pa3osHu codhTeep; [urntanHa nucMeHocT; EnekTpoHcko obpasoBatbe.
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LocalStack: A Practical Approach to Teaching Cloud
Computing

Zarko Bogiéevié1 [0000-0002-0831-1300] and Marjan Mi'oéeviéz [0000-0003-4730-1292]
1globaldatanet GmbH, Hamburg, Germany
2 University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* zarko1993@hotmail.com

Abstract: Cloud computing has become the core of modern software development and
deployment. LocalStack provides an efficient, cost-effective platform for developers and students
to simulate complex cloud architectures. In this paper, LocalStack has been explored as a cloud
service emulator as it offers local deployment of cloud-based services that would typically require
Amazon Web Services (AWS) and accounts. The research has focused on the deployment of
LocalStack, its capability of emulating AWS cloud services, the educational benefits for students
learning cloud technologies and Infrastructure-as-Code practices using Terraform and
LocalStack with the goal of demonstrating how it reduces barriers to cloud education with local
development, debugging and testing.

Keywords: cloud computing, localstack, simulation, hands-on approach.

Localstack: MpakTuyxu npuctyn npegasaty
pavyHapcTBa y obnaky

Pe3ume: PauyHapcTBO y 06naky je nocTtano Cpx CaBpeMeHor passoja U NpuMeHe codhTeepa.
LocalStack npyxa edwkacHy, ucnnatusy, nnatcopMy 3a nporpamepe W CTydeHTe 3a
cumynauujy CrnoxeHux apxutektypa y obnaky. Y osom pagy LocalStack je ucTpaxeH kao
emynaTtop ycnyre y obriaky jep Hyau nokanHy NpuMeHy ycryra 3acHoBaHUX Ha 0bnaky koje ou
obuyHo 3axteBane AmasoH Beb ycnyre (AWS) u Hanore. VctpaxuBatbe ce hokycupano Ha
npumeHy LocalStack-a, weroy cnocobHocT aa emynupa AWS ycnyre, 06pa3osHe NpegHOCTH
3a CTyfeHTe Koju y4e TexHomoruje y obnaky 1 npuMeHy UHPACTpyKType Kao Kopa kopuctehu
Terraform u LocalStack ca uurbem fa ce nokaxe kako ymarbyje npenpeke 3a obpasoBatbe ca
oKanHUM pa3eojeM, OTKMarateM rpeLlaka 1 TECTUPaHEM.

KrbyuHe peuu: pauyHapcTso y obnaky, localstack, cumynauuja, npaktuiHu npucTyn.
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GeoGebra Interactive Simulations in Analytical
Chemistry Education: Example of Lambert-Beer Law

Tanja Sekuli¢!” (0000-0002-0977-4964] '\/esna Stankov Jovanovi¢2 (2/[0000-0001-7885-
04761 and Valentina Kostié3 (2)[0009-0005-7795-5109]

1 Technical College of Applied Sciences in Zrenjanin, Zrenjanin, Serbia
2 Department of Chemistry, Faculty of Sciences, University of Nis, Nis, Serbia
3 Academy of Applied Technical and Preschool Studies Nis - Department Pirot, Pirot, Serbia
* tsekulicvts@gmail.com

Abstract: This paper presents combined experiences and efforts in Chemistry and Mathematics
education based on STEM approach and using computer technologies in teaching. Analytical
chemistry, particularly colorimetry and spectrophotometry, demands a strong instructional
method for students to gain real insight and understanding of these concepts and methods. The
main idea of this paper was to use diverse representations, such as animations and simulations,
to improve students’ proficiency in applying their knowledge. Dynamic mathematical software
GeoGebra and principles of STEM education were applied to create interactive simulations and
animations of the Lambert-Beer law. The implementation of GeoGebra interactive materials into
the teaching and learning process and activities is described, and the impact of the digital
learning environment and STEM education principles is discussed.

Keywords: Analytical Chemistry; GeoGebra; Interactive simulations; Lambert-Beer law

GeoGebra nHTepakTuBHe cUMynauuje y HacTaBu
aHanuTU4ke xemuje: npumep Jlambep-bepoBor 3akoHa

Pe3ume: Y pagy Ccy npeactaBbeHa KOMOMHOBaHa WCKYCTBA y HACTaBu M yuelby Xemuje U
MaTtemaTuke 3acHoBaHa Ha STEM npucTyny 1 npuMeHn padyHapckux TexHonorvja. AHanutuuka
XeMWja, HapouMTO KOMOpUMETpMja U CnekTpopoTOMETPMja, 3axTeBajy nocebHe MeToae
nofdy4aBara kako 61 CTygeHTu cTeknn fobap yBuA M pasymeBare OBMX MOjMOBA M MeToAa.
[MaBHa mfaeja OBOr paja je 3acHoBaHa Ha KopuLhewy pasnuuuMTMX Npukasa, kao LTo cy
aHuMaumje n cumynauuje, y UArby yHanpehewa CTyAEHTCKUX BELUTUHA U NPUMEHE CTEYEHUX
3Hatba. [uHamnuku matematuukn codptBep GeoGebra u mpuHumnu STEM obpasosarba
NPUMEHEHN Cy 3a Kpeupare WHTEPaKTMBHUX CuMynauuja u aHumaumja Jlambep-beposor
3akoHa. OnucaH je HauMH umnnemeHTaumje uHTepakTueHUx GeoGebra maTepujana y npouec
HacTaBe 1 y4etba U ANCKYTOBAH je yTuLaj auruTanHor obpasoBHOT OKpyxera v npuHumuna STEM
0OpasoBatba.

KrbyuHe peum: aHanutuuka xemuja; GeoGebra; nHTepakTueHe cumynaumje; llambep-bepos
3aKOH.
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Benefits of Digitalization of Textbooks for Improving
the Educational Process — A Case Study in the
Republic of North Macedonia

Dobri Jovevski! [0009-0002-1263-365X]’ Tatjana A. Pachemska? (2/[0000-0001-6740-9327]

and Ana Atanasova? 2/[0009-0004-6094-9995]
1“Goce Delcev” University, Stip, Republic of North Macedonia

2"Ss, Cyril and Methodius” University in Skopje, Republic of North Macedonia
*dobri.210197 @student.ugd.edu.mk

Abstract: Integration of key questions in teaching and studying is an important factor for a
sustainable development of education, including the improvement of teaching quality too. Thus,
encouraging critical thinking among students, solving logical tasks based on analyses, a
motivation for participating in activities and problem solving, provides a sustainable educational
development. Technology needs to support teachers, not to take over their place in education.
The enlargement of professional ICT use will influence positively on the enlargement of ICT
competencies of teachers. In this context is the research which has the aim to analyze the
efficiency of the digital platform www.nastava.mk, the success of students in using the platform
according to their academic level, the intensity of using the platform, way and reason for using
the platform and the influence of ICT competencies of teachers for achieving a greater success
of students. Results have shown that there is a significant connection between academic
success and the success of using the platform among students, also, there are statistically
significant differences of students’ success on the platform according to the intensity of using the
platform itself as well as existing statistically significant differences of students’ success on the
platform according to the teacher’s ICT competencies.

Keywords: digitalization, digital platform, education, skills, competencies.

Kopuctu gurutanusaumje yy6eHuka 3a nobossuame
obpa30BHOr npoueca — jeaHa cTyauja cnyvajay
Peny6nuuu CesepHoj MakeaoHuju

Pe3ume: ObjeantbaBatbe KIbydHIUX NMUTaka y HAaCTaBK W y4etby je 3HaqajaH hakTop 3a OApXUBY
pas3Boj obpasoBata, kao U noborblawe kBanuTeTa HactaBe. CamuMm TWUM, MOACTULAHE
KPUTUYKOT pasmuLLIbara KOA YYeHMKa, pellaBare NOrnykux 3adataka Ha OCHOBY aHamuaa,
noacTuuUare 3a ydyewhe y akTMBHOCTUMA U peluaBare npobrema JOMPUHOCH OAPKUBOM
pa3eojy obpasoBatba. TexHonoruja Tpeba Aa Noapku HacTaBHUKE, a He [a Mpey3Me HUXOBO
MecTo y obpa3soBatby. Mosehare npodecroHanHe ynotpebe KT-a noautmeHO he yTuuyati Ha
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noborbliawe MKT komneTeHumja HacTaBHUKA. Y TOM KOHTEKCTY MPEACTaB/bEHO je U OBO
UCTpaxuBare Koje MMa 3a Luib UCMUTMBake e(UKAacHOCTM AaurutanHe nnatgopme
www.nastava.mk, ycnexa cTyaeHaTta npu kopuwhety gate nnatdopme npema akageMcKkom
HWBOY, WHTEH3NTETY Kopuwhera nnatdopme, HauMHy W pasnory kopuwhera nnatopme u
ytuuajy VKT komneTeHumMja HacTaBHMKa Ha nocTu3ame Beher ycnexa ctygeHata. Pesyntatu
nokasyjy fa nocToju 3HavajHa Be3a W3Mely akaeMCKOr ycnexa M CTyOEeHTCKOr ycnexa y
kopuwhety nnatdopme. Takohe, NOCToje CTAaTUCTUYKN 3HAYajHE Pas3nuKe y yenexy cTyaeHara
Ha NnaTgopMu Koje Cy y Cpesn ca MHTEH3UTETOM Kopuiuhera nnaTopme, Kao M CTaTUCTUYKM
3HavajHe pasnuke y ycnexy cTydeHaTa Ha nnatgopmu y 3asucHoct of UKT komneTeHumja
HaCTaBHMKa.

Krbyyne peumn: purutanusauuja, [gurvtanHa nnatdopma, 06pasoBare, BEWTUHE,
KomneTeHuuje.
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Educational Technology - Benefits and Drawbacks in
Enhancing Knowledge Acquisition Efficiency

Marija Nikoli¢!” [0000-0002-1049-4708]’ |_|d|Ja Paunovi¢? (2/[0000-0001-8661-3307] gnd
Nataga Gojgic! (210000-0002-9307-277X]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* marija.nikolic@ftn.kg.ac.rs

Abstract: The paper provides an overview of the use of educational technology in the process
of knowledge acquisition. The importance of educational technology as an indispensable factor
in supporting education was highlighted. The study indicates the importance and necessity to
study and apply modern educational technology in education. The development of innovative
technology, starting with personal computers, through networking - the Internet, has led to
creation of new opportunities for innovation and change in the educational process. Today,
young people in the education system demand even more innovative ways of acquiring
knowledge. Growing up with the daily development of technology enables them to become more
independent and ready for self-education and lifelong learning.

Keywords: educational technology; innovative technology; teaching process; education.

Ob6pa3oBHa TexHOMNoruja — NPegHOCTM U HegocTaum y
noborbluaky ehmMKacHOCTU CTULabA 3HaHbA

Pe3ume: Y pagy je nat nperneg ynotpebe 06pa3oBHe TEXHOMOrWje y NpoLecy CTuLakba 3Hatba.
WctakHyT je 3Hauaj 0Opa3oBHe TexHomorvje kao HesaobunasHor (akTopa MoApLUKE
obpasoBawy. Pag ykasyje Ha 3Hayaj U HEOMXOAHOCT Mpoy4yaBara M MPUMEHE CaBPEMEHE
0bpa3oBHe TexHonoruje y obpasoBarby. Pa3Boj HOBYX TEXHOMNOMja, NOYEBLUM O NEPCOHAHMX
padyyHapa, Mpeko yMpexasara — VIHTepHeTa, AOBeO je 4O CTBapata HOBMX MOryRHOCTM 3a
MHOBaLWje 1 NpoMeHe y 06pa3oBHOM npouecy. [laHac Mnagm y 06pa3oBHOM CUCTEMY 3axTeBajy
CBE VHOBATMBHMjE HAYMHE CTULatba 3Hawa. OppacTakbe y3 CBaKOOHEBHM pa3BOj TEXHONOTMje
omoryhaBa MM Aa MOCTaHy CamoCTamHuju 1 CPeMHUjM 38 CamMoobpa3oBakbe 1 AOKUBOTHO
yyere.

KmbyyHe peumn: 06pasoBHa TeXHOMOMWja; MHOBAaTMBHA TEXHOMOrMja; HACTaBHW MpPOLEC;
oOpasoBatbe.
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Students’ Satisfaction with Online and Traditional
Teaching

Gordana Renduli¢ Davidovi¢!" (2[0000-0002-7151-9833] ' Milena Damnjanovi¢! {2[0000-
0001-7689-1207] and Verica Gluvakov? (2[0000-0003-1083-0203]
' University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 University of Novi Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia
* gordana.rendulic@ftn.kg.ac.rs

Abstract: Students’ satisfaction in higher education is a multifaceted concept that encompasses
a wide range of factors influencing the overall student experience. Universities place significant
importance on understanding and measuring this satisfaction as it provides essential insights
into the effectiveness of their academic offerings and support services. By focusing on students’
satisfaction, institutions can identify areas for improvement and tailor their approaches better to
meet the diverse needs and expectations of their students. This paper compares students’
satisfaction with online and traditional teaching methods at two technical faculties in the Republic
of Serbia. The study involved 259 students who completed a questionnaire with closed questions
in digital format using Google Forms surveys. Research findings indicate that students reported
higher satisfaction with classroom teaching (M=3.994, SD=0.91145) compared to online teaching
(M=3.8319, SD=0.91832), although the difference is relatively small. The factors that most
significantly influence students’ satisfaction with teaching include clearly defined assessment
criteria, feedback on assignments, availability of literature in digital repositories, and the practical
application of knowledge to solve real-world problems. The limitation of this study is that it
focuses solely on students' perceptions, disregarding perceptions of other stakeholders.

Keywords: Students' satisfaction; higher education; online teaching; traditional teaching;
technical faculty

UcTpaxuBatse 3a40BO/LCTBA CTyA@HATa Ca OHNAjH U
TPagULMOHANHOM HacTaBOM

Pe3nme: 3af0BOrbCTBO CTyAeHaTa MpeacTasrba CNOXEH KOHUENT koju obyxsaTta uutas HU3
¢akTopa Koju 0BMuKyjy LenoKymHO CTYAEHTCKO WMCKYCTBO. YHWUBEP3WUTETW 1 BUCOKOLLKOMCKE
yCTaHoBe C pa3noroM Npuaajy BENMWKMA 3Hauaj pasymMeBarby 1 Mepetby OBOT 3a[0BOIbCTBA, jep
OHO MpyXa 3HayajHe yBuae Y KBAnMTET HUXOBMX akaLeMCK/X mporpama W ycnyra MofpLuke.
dokycupareM Ha 3a[0BOSLCTBO CTyAeHaTa, BUCOKOOBPa3oBHe ycTaHoBe Cy y MoryhHoCTW Aa
npeuwnsHo ugeHTudukyjy obnacTu koje 3axteBajy yHanpehere 1 aa npunaroge Ceoje MeToae v
nporpame kako 61 Ha Hajborbi HauWH OLroBOpUNE Ha pasnuuuTe noTpede 1 o4eknBama CBOJUX
cTyneHara. OBaj paa ce 6aBu nopeferem 3a40BOIbCTBA CTyAeHaTa OHNajH M TpaauLMOHaNHOM
HaCTaBOM Ha [1Ba TexHuuKka dakynteTa y Penybnuum Cpbuju. Y nctpaxusatby je y4ecTsoBano
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259 cTygeHata koju cy aHkeTupaHu nytem nnatcopme Google Forms u ynuTHUKa ca
3aTBOPEHUM TUNOM NUTakba. PesynTaTy cy nokasanu aa cy CTyAEHTU 340BOMbHUjM Ca HAaCTaBOM
y yunoHuum (M=3.994, C[1=0.91145) y ogHocy Ha oHnajH HactaBy (M=3.8319, C[1=0.91832) anu
Cy pa3nuke y 3a10BOIbCTBY penaTtuBHO Mane. HajBaxHuji haktopu Koju yTudy Ha 3a40BOIbCTBO
CTyAeHaTa HacTBOM YKIbYydyjy jacHO AedUHUCAHE KpuTepujyme OlewMWBara, AaBatbe
noBpaTHWX WHGopmauuja 0 3ajauuma, [LOCTYNHOCT —nuTepatype y  AUTUTanHUM
PEnosvTOpUjyMMMa U MPaKkTUYHY NPUMEHY 3Haba Ha pellaBawe pearnHux npobrema.
OrpaHuyetse 0BOT paga OfHOCK ce Ha (POKYCMPaHOCT MCKIbYYMBO Ha nepuenuuje cTygeHara,
3aHemapyjyhn MyLLIbeHa JPYTX 3aMHTEPECOBAHIX CTpaHa.

Krbque peyn: 3adoBO/bCTBO CTydeHaTa, BWUCOKO 06pa308a|-be, OHJ'IajH HacTaBa,
TpaguunoHanHa HactaBa, TeXHUYKKU CbaKyJ'ITeT.
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Predictive Model for Early Detection of Students with
Difficulties in Online Learning

Katarina Mitrovi¢!* [0000-0002-4035-5987], Dijana Sto“é'] [0000-0003-0582-2911] gnd
Mladen Janjié! 2[0000-0001-5324-0874]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* katarina.mitrovic@ftn.kg.ac.rs

Abstract: Online learning has become increasingly prevalent in all education levels during recent
years. While in highly developed regions transition from traditional to online learning happens
without significant difficulties, in underdeveloped and developing countries introducing students
to online learning is typically followed by complications and frustration. Many researchers
conducted studies to solve the issue of conforming to online learning and provide equal
opportunities to all students regardless of their demographical characteristics and environmental
factors. Introducing artificial intelligence tools to this problem can provide valuable insight into
patterns and predictors in online education. This study proposes a machine learning model for
predicting the low-level student adaptability to online learning. This model can indicate students
who might have difficulties adapting to online learning with 94% accuracy based on their
demographical and environmental characteristics. The model is developed using locally
weighted learning with a C4.5 decision tree classifier. This paper contributes to understanding
the problems underlying online learning adaptability and offers an accurate tool for detecting
students prone to online learning issues, which can help persons of authority provide dependable
and rapid aid.

Keywords: adaptability; artificial intelligence; education; machine learning; online learning.

MpeanKTMBHM MOAEN 3a paHO OTKPMBaHE YYeHUKa ca
noTtewkohama y oHnajH yyewy

Pe3ume: TokoM nocnearwux roanHa OHmnajH yyetbe nocTaje cBe 3acTynibeHuje Ha CBUM HUBOMMA
obpa3soBatsa. [lok Ce y BUCOKO pasBUjeHM PETMOHUMA Npenasak ca TpaguLMOHaHOT Ha OHMajH
yyere ofpuja 6e3 3HavajHux noTellkona, y HepasBuMjeHUM 3emrbama W 3eMibama y Passojy
ynosHaBate Yy4YeHUKa Ca OHMajH YyyerweMm O06uyHO je npaheHo KoMmnnukauujama u
dpycTpaumjama. MHOTM WCTpaxuBaunm Cy CMpOBENM CTyAMje Kako Ou pewmnu nutamwe
ycknafyBara ca OHMajH yYereM W NpYKuUnn jeaHake MoryRHOCTH CBUM yyeHnumma Be3 0b3upa
Ha HMXOBE Aemorpadicke KapakTepucTuke u haktope XwBOTHe cpepuHe. [pumena anata
BELUTauYKe WHTenUreHUuMje Ha oBaj npobrem MOXe MpyXUTW fparoueH ysug y obpacue
npeaukTope Yy oHnajH obpasoBary. OBa CTyauja Npeanaxe MoAen MAaLUMHCKOT ydyera 3a
npensuhare HUCKOT HUBOA NPUNarof bLUBOCTY CTYAEHaTa Ha OHNajH yuere. OBaj Moen Moxe
[ETEKTOBATYN CTyZeHTE Koju b1 MOrnm umaTtu noTeLukone npu npunarofjasatby OHMajH y4etby ca
TayHownhy og 94% Ha OCHOBY HMXOBUX AEMOrpadiCKUX U KapaKTepUCTUKa KNBOTHE CPeanHe.
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Mogen je pa3sujeH kopullhewem NOKanHO MOHAEepUCaHOr yyera ca knacudukatopom Li4.5
ctabno opnyussawa. OBaj pag OOMPUHOCK pasymeBaky npobrema Koju Nexu y OCHOBM
MpUNaroArbMBOCTM OHMajH yYery M Npeanaxe npeumsaH anat 3a AeTeKUMjy YYEHNKA CKITOHMX
npobriemmma y OHMajH y4ersy, LITO MOXe MoMONN HaanexHUM ocobama y npyxatby noy3gaHe u
Bp3ae nomohw.

KrbyuHe peun: npunaroar-uBocCT; BeLTauka MHTENUreHLpja; 06pas3oBare; MalMHCKO yYekse;
OHNajH yyerse.
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The Influence of Instagram Promotions on Young
People’s Purchasing Decisions: A Study on
Persuasion, Credibility, and Influencer Impact

lvana Krsmanovi¢!” [0000-0003-4793-628X]’ Tijana UroSevic! [0009-0000-3805-6454] and
Anica Nikitovi¢!* (10009-0006-5726-1414]
1 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
" krsmanovici@gmail.com

Abstract: The study investigates the role of Instagram as a promotional tool and its influence on
young consumers' purchasing decisions. Utilizing an exploratory, mixed-method approach, the
research reveals that Instagram is perceived as a highly persuasive platform for product
promotions, particularly due to its visual quality. Surprisingly, the study also highlights significant
skepticism among young users (N=65) towards influencer endorsements, with low scores in trust
and influence on purchasing decisions. These findings suggest that while Instagram effectively
raises awareness, its ability to drive actual purchases is limited, underscoring the need for more
authentic and engaging marketing strategies. Although Instagram is praised for its convenience
and ease of shopping, concerns about fraud, the inability to inspect products physically,
excessive ads, and the need for greater security make young people trust traditional purchases
more. Low engagement scores indicate young users' reluctance to actively interact with ads,
suggesting they may be noticed but fail to inspire direct engagement.

Keywords: Instagram, promotion, corporate communication, public relations (PR), influencers.

YTtuuaj npomoumja Ha UHcTarpamy Ha oanyke o
KynoBWHW KO MNagmnX: UCTpaXnBame yoearuBocTy,
KpeanbunuteTa U ytuuaja undnyeHcepa

Pesume: Pag nctpaxyje ynory MiHcTarpama kao anata 3a npoMOoLyjy WU HeroB yTuLaj Ha ofryke
0 KyMoBWHW Kof Mragumx notpowlaya. Kopuctehu nctpaxusadkm npuctyn MeLWoBUTUX METOAA,
UCTpaxuBare nokasyje fa ce WHcTarpam nepuunupa kao Beoma yTuuajHa nnatdopma 3a
npomoumjy nmpou3Boda, nocebHo 360r cBor Bu3yenHor ksanmuTeTa. Kpajtbe HeouvekunBaHo,
pesynTaTi nokasyjy fa NocToju 3HadvajaH ckentuumsam Mefy Mnaguma (N=65) npema
npenopykama MHQIyeHcepa, Koju Cy OLEeHEHN HUCKUM OLeHaMa 3a KaTeropuje nosepetba u
yTuUaja Ha oanyke o KynosuHW. [Mogauw cyrepuwy aa, uako VHcTarpam edmkacHo nogmxe
CBECT O NPOW3BOAMMA W yCnyrama, Herosa crnocobHOCT Aa NOLACTAKHE HA CTBAPHY KyMOBUHY je
OrpaHuyeHa, LWTO WMNIMUMpa Aa je MoTpebHO MPUMEHWTU ayTEHTUYHWiE U aHraxoBaHwje
MapkeTuHWKe cTpaTervje. Wako ce kao npepHocT WHcTarpama HaBoge MpuUCTynayHocT
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annukauuje 1 KoMdgopHa KynoBuHa, Mnage unak 3abpukbaBa MOryhHOCT npeBape, 3aTuM
HeMOryhHOCT ¢hnanykor nperneaa npou3soaa, W NPeKOMEpHO nnacvparse ornaca. M3 notpebe
3a Behom curypHowhy, Mnagw BuLle Bepyjy TpaauLMOHANHOM HauWHy KynoBMHE Npou3Boga u
ycnyra. Pesyntatu Takohe nokasyjy 4a ce Mnaauw Hepazo aHraxyjy kag Cy y nuTaky pekname
(HMCKa cTOMa MHTEpaKLyje), WTO CyrepuLLe Aa ako Mnaay MoXaa norneaajy pekname, Ucte He
ycnesajy [a 1X NoCTakHy Ha KymnoBuHY.

KrbyuHe peuu: MiHcTarpam, npoMoumja, KopnopaTuBHa KOMyHUKaLwja, ogHocy ¢ jasHowhy (PR),
UHdNyeHcepu.
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Digital Dialogue in Practice: Statistical Analysis of
Teacher and Student Activities by Time and Number of
Interactions

Moméilo Randelovi¢!* ([0009-0006-3908-1815] Radoje Jevti¢2 (2[0000-0002-0179-1321],
Lj”jana Stanojevié1 [0000-0002-4157-4989] gnd Vladimir Veljovié?) [0009-0004-7489-6003]
"University Business Academy in Novi Sad, Faculty of Social Sciences, Belgrade, Serbia
2 School for electrical engineering ,Nikola Tesla®“, Ni§, Serbia
3 University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* mocaprof@gmail.com

Abstract: This paper presents the results of research, which deals with the specifics of teaching
using the digital dialogue method, in relation to traditional teaching. The research was conducted
by three teachers, who recorded and wrote down their observations during the lessons. To
quantify and categorize the obtained data, a modified Flanders’ interaction analysis was applied.
In a period of 14 days, in 3 classes, 9 classes held with traditional teaching and 9 classes with
the application of digital dialogue were recorded. The goal of the research was to obtain more
precise information about how digital dialogue improves the quality of teaching, as well as to
propose measures for its improvement based on this information. By analyzing the recordings,
the most significant activities of the participants and teachers during the lesson were highlighted.
Based on the obtained results, a T-test was used to compare the degree of interaction for these
two applied teaching methods. The research required the calculation of several significance
parameters, so a special Java application was created for that purpose. The results of the
analysis indicate significant differences in the distribution of time and the level of activity of
students and teachers, depending on the teaching method.

Keywords: digital dialogue; mobile learning; interaction in teaching; classroom dialogue.

Ourutanuu gujanor y npakcu:
aHanusa akKTMBHOCTM HaCTaBHMKA M YYeHMKa
no BpeMeHy u 6pojy MHTepakuuja

Pe3ume: Y 0BoM pagy Cy Npuka3aHW pesynTaTi UCTpaxuBatba, koja ce 6aBe cneuucdnyHocTUMa
HacTaBe MeTOAOM AuruTanHor gujanora, y nopefewy ca TpaguuMOHanHOM HaCTaBOM.
VcTpaxuBarbe cy BOAMNA TPW HACTaBHWKA, KOjU Cy CHAManu 1 3anucuBany cBoja 3anaxarba y
TOKy HacTaBe. 3a kBaHTM(UKaUMjy U kaTeropusauujy OObujeHux nopataka npumereHa je
MoandukoBaHa dnaHaepcoBa aHanusa uHTepakumje. Y nepuogy of 14 gaHa, y 3 ofersemwa,
CHUMILEHO je 9 yacoBa, ofpXaHuX ca TpaguLMOHaNHOM HacTaBoM W 9 yacoBa ca NPUMEHOM
purutanHor aujanora. Lurs uctpaxwuearsa je 6uo ga ce pobujy npeunsHuje uHcopmaumje o
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TOME, Ha KOj1 Ha4WH AuruTanHm gujanor nobosbllasa KBanUTET HACTaBe, kao M Aa Ce Ha OCHOBY
OBMX MH(bOpPMaLMja Npeanoxe Mepe 3a Heroso yHanpeherwe. AHaNU30M CHUMaKa UCTaKHyTe Cy
Haj3HaYajHuje aKTMBHOCTY YYECHMKA W HACTaBHWKa TOKOM Yaca. AKTUBHOCTY CY KBaHTU(MKOBaHe
no Bpojy, yyectanocTu u Tpajarwy. Ha ocHoBy aobujeHnx pesyntata, kopuwheH je T-TecT 3a
nopehere CTeneHa UHTepakumje 3a OBe ABE NPUMEHEHE HaCTaBHe MeTOAe. McTpaxuBarse je
3axTeBano npopayvyH HEeKONMKO napameTapa 3Ha4vajHoCTW, na je 3a Ty CBPXy HanpaBibeHa
nocebHa Jaea annukaumja. PesynTatv aHanuse ykasyjy Ha 3HavajHe pasnuke y pacnopegy
BPEMEHa U HMBOY aKTMBHOCTM YYEHWKA U HACTaBHWUKA Y 3aBUCHOCTM Of HACTaBHOT MeToAa.

KrbyuHe peuu: gurutanHu aujanor; MOGWIHO ydyerbe; MHTepakuuja y HacTaBw; aujanor y
YYMOHMLM.
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The Pixel Art as Computer Graphics Artistic
Expression in Digital Games

Ve|jk0 Aleksi¢!* (2[0000-0003-2337-1288] gnd Vlado Simeunovi¢2 (2)[0009-0008-4151-5314]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 Faculty of Education Bijeljina, University of East Sarajevo, Bosnia and Herzegovina
* veljko.aleksic@ftn.kg.ac.rs

Abstract: The limitations of early gaming graphics hardware emerged Pixel Art as a technology
necessity. Nowadays, it has undergone a remarkable evolution in contemporary digital graphics
and gaming design. The paper explores the innovative ways modern pixel art is utilized to
express artistic vision, evoke emotional resonance, and challenge conventional notions of
graphical fidelity. Pixel art is a powerful tool for artistic expression, enabling developers to create
visually stunning and thematically rich experiences that resonate with players on a profound
level. By harnessing the aesthetic charm and its expressive potential, game creators are pushing
the boundaries of contemporary computer graphics and redefining digital games' visual
language. The key aspect of contemporary pixel art is its fusion of traditional techniques with
modern design sensibilities. Artists employ advanced rendering methods, intricate animation
techniques, and sophisticated color palettes to imbue pixel art with a level of detail and
sophistication previously unseen in the digital medium. This blending of old and new results in
visually captivating digital artwork and games that pay homage to the past while embracing the
possibilities of the present, thus pushing the boundaries of what is possible in the medium and
shaping the future of computer graphics and digital game design.

Keywords: pixel art; computer graphics; artistic expression; digital games.

MuKkcen apT Kao YMETHUYKM M3pa3 pavyHapcke
rpacvke y AUruTanHUm urpama

Pe3ume: OrpaHnyetsa npsor rpaduykor xapasepa AoBena cy [0 NojaBe nuKcen apTa kao
TEXHOIOLLKE HYXHOCTU Yy AurutanHum urpama. CaBpemeH pauyHapcku XapaBep je npoLuao Kpo3
“3BaHPEAHY EBOMYLM]Y LUTO CE TUYe auruTanHe rpaduke 1 ausajHa padyHapckux urapa. Y pagy
UCTPaxyjeMo MHOBAaTUBHE HAYMHE Ha KOje Ce CaBPEMEHN MUKCEN apT KOPUCTU 3a u3paxaBare
YMeTHUUKe BU3Mje, N3a3uBate EMOTUBHOT OJjeKa U NPencnuTiBarke TpaauLMOHanHIUX NojMoBa
rpacuuke BepofocTOjHOCTU. [Mukcen apT je MOMHO CpefacTBO YMETHUYKOr M3pasa Koje
[u3ajHepuma omoryhasa CTBapatbe BU3yenHo 3anaryjyhux n Tematcku Goratux nckycrasa kog
urpaya. Kopuwherem ecTeTckor Lapma W HheroBor 13paxajHor noTeHuujana, kpeatopy urapa
nomepajy rpaHuLe CaBpeMeHe pauvyHapcke rpaduke W pefeduHULLY BU3YerHU je3uk
purutanHux  urapa. KrbyyHu acnekT CcaBpeMeHor nukcen apta je Heroea dysuja
TpagMLMOHAMNHUX TEXHUKA Ca MOZEPHUM AU3ajHEPCKUM CEeHaMbunuTeTMma. YMETHULM KopucTe
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HanpesHe MeTofe peHAepoBatba, CHIOKEHe TEXHIKE aHUMaLuje 1 coducTuLmpare nanete 6oja
kako Ou nukcen apTy Aanu HWBO feTarba U COUCTULMPAHOCTW KakaB paHuje Huje BufeH y
purutanium mMegujuma. OBO crajarse CTapor M HOBOT Pe3ynTyje BU3yenHO odvapasajyhum
LUTUTaNHUM YMETHUYKUM OENMMa U Urpama Koje ofajy novact npoLLnocTy, JOK UCTOBPEMEHO
npuxeaTtajy MOryRHOCTU CafallkbOoCTH, YUME NOMepajy rpaHuLe oHora WTo je moryhe y oBom
Meaujy n 0bnukyjy byoyhHOCT padyyHapcke rpaduke 1 An3ajHa AUrTanHux urapa.

KrbyyHe peun: nukcen apT; padyHapcka rpaduka; yMETHUYKI U3pas; AurnTarnHe urpe.
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Using Atrtificial Intelligence Concepts to Design Non-
Playable Characters in Road Traffic Safety Games

Veljko Aleksic* (10000-0003-2337-1288]

' University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* veliko.aleksic@ftn.kg.ac.rs

Abstract: The integration of artificial intelligence concepts into digital games design has
revolutionized the gaming industry. Among other elements, artificial intelligence significantly
influenced modern gameplay mechanics, elevated player experiences, and streamlined game
development processes. Road traffic safety driving simulation games are an emerging
educational tool aimed at improving road safety awareness and skills among drivers. A critical
component of these games is the Al-driven Non-Playable Characters (e.g., NPCs) that expand
dynamic and immersive gameplay experience by exhibiting various realistic road users’ behavior
patterns, traffic conditions and player actions adaptation. The adaptive Al algorithms ensure
balanced difficulty, catering to gamers' diverse driving skill levels, while procedural content
generation opened endless possibilities in designing game levels, environments, and tasks,
enhancing game replayability and longevity. Al-powered virtual assistants can provide players
with seamless in-game guidance, enhancing their engagement without disrupting the gameplay
flow. Additionally, adaptable intelligent road traffic conditions can challenge players to strategize
and adapt, contributing to more compelling and immersive gaming experiences. Contemporary
software tools and engines streamlined game development processes and accelerated asset
creation, bug detection, and playtesting. Automated game design processes, such as Al-driven
level and procedural generation, expedited prototyping and iteration phases, while Al-driven
analytics tools offered valuable insights into player behavior and preferences, enabling
developers to optimize game mechanics and its content for maximum impact. The impact of
artificial influence concepts on digital game design is poised to grow even further, promising
exciting innovations and possibilities for future game designers and enthusiasts alike.

Keywords: digital games; traffic safety; artificial intelligence; NPCs.

Kopuwhere KoHUenaTta BeluTayke UHTENUreHumje 3a
JJ,VI3ajH HenrpusBux nnuKoBa y AUruTaiHMM urpama o
0e3begHocTU apymckor caobpahaja
Pe3nme: WHTerpauuja koHUenaTa BelTayke UHTENUreHUmje y AnsajH aurutanHux urapa yHena
je pesonyuujy y uHayctpujy urapa. MNopen octanux enemeHara, BellTayka MHTEeNUreHuuja je
3Ha4yajHO yTWUana Ha CaBpEMEHE MEXaHWKe Wrpawa, yHanpeguna WcKycTBa wurpaya W

onTUMK30Bana npouece passoja urapa. Cumynauuje Boxwe ca okycom Ha BesbepHocT y
Apymckom caobpahajy npepncTtaBrbajy HOB 00pa3oBHM anaT Koju uma 3a Luib noborbliare
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cBecTn 0 6e3bedHocT Ha MyTeBUMA U BELTWHA Bo3aya. KibyyHa KOMMNOHEHTa OBMX urapa cy
HEUrpUBM NNKOBW BONEHW BELUTAYKOM WHTENUTEHLMOM, KOjU MPOLMPYjY OWHAMUYHO K
MMEP3NBHO UCKYCTBO Wrpakba NpUKasvBakbeM pasnuinTux peanucTuiHux obpasala noHaarba
yyecHuka y caobpahajy, ycrnosa y caobpahajy 1 npunarofjaBarem akuujama urpava. AqanTueHm
anropuTMi  BelTayke WHTEnureHuuje o06e3behyjy ypaBHOTEXEH HWBO KOMMMEKCHOCTH,
npunarofjasajyhn ce pasnuuMTiM HUBOMMA BO3AYKWMX BELUTMHA WUrpaya, AOK npoueaypanHa
reHepauuja cagpxaja otBapa 6eckoHauHe MOryhHOCTU Yy [u3ajHuparby HUBOA, OKPYKEHa U
3agataka y wrpu, nobosbluaBajyin MOHOBHY MrpUBOCT M AYroBEYHOCT wrpe. BupTyenuu
acuCTEHTM BOREHM BELUTAYKOM WHTENUIEHLMjOM MOTY Urpaymma NpyXuTu HeNpekngHo Bofere
yHyTap urpe, noborbLiaBajyin HUXOBY aHraxoBaHoOCT be3 HapyLlaBara Toka urpara. Mopeq
TOra, U3MeteHu ycrnosu y caobpahajy mory n3aseatu urpaye aa Kpeupajy HoBe cTpateruje u
npunarofe ce, 4onpuHocenn NpUBNaYHKUM N UMEP3VBHWjUM UCKYCTBMMA urpaka. CaBpeMeHu
codhTBEPCKM anaTth 1 pa3BojHa OKpyxXetba yop3anu cy npouece pa3soja Urapa 1 yHanpegunm
Kpeupare pecypca, OTKpUBaKE rpellaka M TecTupare urapa. AyTomaTu3oBaHW NpoLEecu
[u3ajHa urapa, kao LUTO Cy npoLeaypanHa reHepauvja, ybp3anu cy dase kpenpara npoTotuna
W uTepaumje, AOK Cy anatv 3a aHanuTUKy BOMEHW BELLITAUKOM UHTENUIEHLMjOM NPYXUIK BpeaHe
yBUZE Y NoHawakwe U npedepeHumie urpada, omoryhasajyhu nporpamepuma ga ontumuayjy
MeXaHWKe urapa u HeH Cagpxaj kako Ou nocTurnm makcumanaH edekar. YTuuaj koHuenata
BElITAYKe WHTENWreHuMje Ha [OW3ajH OuruTanHWx wrapa Tek he ce [ogaTHO passujati,
obehaeajyhu y3byarbuee nHosawuje 1 moryhHocTn 3a 6yayhe ousajHepe vrapa v eHTy3ujacTe.

Krbyune peun: gurutanHe urpe; 6e36egHocT y caobpahajy; BeluTauka MHTENUreHLmja;
HEeWrpuBY KapakTepu.
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A New Curriculum-Oriented 5G ICon Platform:
Lab Exercises and Projects

Vladan Pantovi¢!" {10009-0001-6319-8822] gnd
Dragorad Milovanovi¢? (2/10000-0001-6430-7421]
1 |EEE Education Society Chapter of Serbia and Montenegro, Belgrade, Serbia
2 University of Belgrade, Belgrade, Serbia
* vladan@pantovic.rs

Abstract: The results of our ongoing efforts to develop an ICon curriculum on intelligent wireless
connectivity are presented in this paper. The new core curricula encompass a range of subjects,
including the fifth-generation (5G) mobile networks, Internet of Things (loT), cloud computing
(CC), and artificial intelligence (Al). It is emphasized that it is necessary for students to learn
about the 5G architecture, protocols, and applications, understand the fundamentals of loT and
CC infrastructure, as well as learn about the various Al techniques and their applications and
limitations. We suggest that educators design hands-on Lab exercises and projects that include
simulation, emulation, and analysis of 5G networks that allow students to gain hands-on
experience in understanding the details of the system. In the development ICon platform, Matlab
interactive environment is selected for modeling and simulation 5G-NR connectivity links and
open source project open5GS core network with end-to-end perspective. The development
requires interdisciplinary collaboration, and new ICon core curriculum should reflect this by
bridging gaps between traditionally separate fields of study.

Keywords: 5G mobile networks; AloT; ICon curriculum; Lab; open source projects.

Hosa 5G ICon nnatchopmMa opujeHTMCaHA Ha HaCTaBHU
nnaH u nporpam: naboparopujcke Bex6e 1 npojeKkTu

Pe3ume: Pesyntatu Hawer paga Ha pa3sojy /Con HacTaBHOT nfiaHa 1 nporpaMa UHTENUIeHTHOT
BexunyHor noBeavBarba NPeCcTaBIbEHN Cy Y OBOM pagy. HOBM OCHOBHM HACTaBHW MNaHOBM U
nporpamn 00yxBaTajy ckyn npegmeta, ykibydyjyhu mobunHe mpexe nete reHepauuje (5G),
WuTepHeT nosesanux objekata (/oT), pavyHapcTso y obnaky (CC) u BewwTauky WHTEnureHLmjy
(Al). Harnawasamo [a je Heonxo4HO Aa CTYZAeHTW ynosHajy 5G apXuTekTypy, npoTokone
annvkauuje, pasymejy ocHoe loT u CC uHGpacTpykType, kKao v Aa ynosHajy pasnuyute Al
TEXHUKE, MpUMeHe 1 orpaHnyersa. [peanaxemMo Aa nNpedaBadu OCMUCTE MpaKTUYHe
nabopatopujcke BexDe 1 npojekte koju obyxBaTajy cumynauujy, emynauujy u aHamusy 5G
Mpexa koje omoryhaBajy CTyAeHTUMa [ja CTEeKHY NpaKTUYHO MCKYCTBO Y pasymeBatby feTarba
cuctema. Ha passojHoj /Con nnatchopmu, Matlab uHTEpakTUBHO OKpyXetbe je oaabpaHo 3a
mogenosare 1 cumynaumyy 5G-NR nosesuBarba, kao 1 open5GS 0TBOPEHN KOA 33 OKOCHULLY
Mpexe 13 NepcnekTMBe NOBE3WBatba Ca-kpaja Ha-kpaj. Pa3Boj 3axTeBa MHTEPAMCLMNNMHAPHY
capajgky, a HOBW OCHOBHW HacTaBHW nnaH u nporpam /Con npemowhaBa TpaguLMOHaIHO
0fBOjeHe obnacTu cTyauja.

Krbyune peun: 5G mobunte mpexe; AloT; ICon nnaH v nporpam; Lab; npojeKTi 0TBOPEHOT Kofa.
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Modeling and Simulation of CNC Feed System Using
MATLAB/Simulink Software Package

Nedeljko Dugi¢!* (10000-0001-7351-5898] Goran Dragovié? ([0009-0001-9021-9799]
Ivan Miligevié! {10000-0003-0476-4991] andl Vojislav Vujigic! ([0000-0002-7037-3545]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 Military Technical Institute (MTI), Belgrade, Serbia
* nedeliko.ducic@ftn.kg.ac.rs

Abstract: The CNC feed system is one of the most important mechatronics assemblies in CNC
machine tools. That is why it is of great importance, in the education of future engineers, to pay
special attention to analysis of CNC feed systems through the modeling of its components and
the simulation of its control structure. This paper presents an educational laboratory setup - a
simulator of CNC machine tools, modeling of the drive system of the laboratory setup, and control
of CNC feeding system within the MATLAB/Simulink software package. Also, the control
simulation of the execution of some program instructions of the G code was presented, as well
as the connection of the Simulink model with the microcontroller of the CNC machine tool
simulator.

Keywords: CNC systems; MATLAB/Simulink; Arduino; modeling; simulation.

MopgenoBare 1 cumynauuja noMohHuX KpeTara Kop,
LIHL cuctema ynotpebom codpTBepckor naketa
MATJIAB/CumynuHk

Pe3ume: Cuctem noMONHWX KpeTatba je jeaaH Of HajBaxHUjUX MEXaTPOHUYKUX CerMeHaTa kog
LUHL mawmHa anatku. 360r Tora je of Benukor 3Havaja, y obpasoBarby Oyayhux uHxerepa,
nocebHy naxiby MOCBETUTW HEFOBOj aHanM3n KPo3 MOAENOBaHEe HEroBUX KOMMOHEHTU U
cuMynauujy HeroBum ynpasrbakeM. Y OKBMPY OBOT paja je npeseHToBaHa efykaTueHa
nabopaTtopujcka mocTaBka — CUMynaTop NomohHux kpeTawa L|HL| mawmHa anatku, kao u
MOZENOBar-E MOrOHCKOr cCTEMA NOCTaBKe y okBupy codpteepckor naketa MATITAB/CumynuHk.
Takohe, npeseHToBaHa je cuMynauuja ynpasrbara M3BPLUABAKEM HEKUX MPOrpamcKuX
WHCTpyKUMja I koaa, kao 1 noeeauBare CUMYNUHK MOAEeNa ca MUKPOKOHTPONEpOM cuMyrnaTopa
nomohHux kpeTarba LIHL| mawwuHa anatku.

Krbyune peun: LUHL| cuctemu; MATIIAB/CumynnHk; ApayvHO; MOLENMpatbe; Cumymnaumja.
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Computational Analysis and Simulation of Geiger-

Muller Counter Instrument F-factor Using Wolfram

Mathematica Software: Case Study of LARA 10 as
integrated part of Radiation Laboratory LR-M2

Milentije Lukovi¢! (2[0000-0002-6939-025X] \/anja Lukovi¢1* {2[0000-0002-1887-6102],
Mihailo KneZzevi¢! (10000-0003-4533-5544] gnd Dragomir Miljanic2 {2[0009-0005-2062-6222]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 University of Donja Gorica, Faculty of Polytechnic, Podgorica, Montenegro
* vanja.lukovic@ftn.kg.ac.rs

Abstract: This paper introduces an interactive simulation developed using the Wolfram
Mathematica software package for determination of the device F-factor for the Geiger-Miiller
counter component LARA 10, within the context of the LR-M2 radiation laboratory. LR-M2, a
military-origin laboratory established in the early 1980s, houses the LARA 10 device, which is
crucial for radiation detection and measurement. The simulation focuses on computing the F-
factor based on the registered radiation intensity with different radiation filters. Through an
interactive interface, users can explore the impact of varying radiation levels and filter types on
F-factor calculations, providing valuable insights into the device's performance characteristics.
This interactive approach enhances understanding and facilitates experimentation, enabling
users to optimize radiation detection processes in the LR-M2 laboratory setting. The findings
contribute to the advancement of radiation monitoring technology, particularly in civilian
applications, ensuring enhanced capabilities for effective radiation hazard management.

Keywords: Interactive simulation; Geiger-Mller counter; Wolfram Mathematica; Radiation
Laboratory; Fission products.

Paqyl-lapcxa aHanun3a u cwmynaumja MHCTPYMEHTAasrHor
®-cpakTopa ajrep-MunepoBor 6pojaya kopuwherwem
cotBepa Bondpam MatemaTtuka: ctyauja cnyyaja
NAPA 10 kao uHterpucaHor gena Jlaboparopuje 3a
3pavetbe JIP-M2
Peaume: OBaj pap npeactaBrba WHTEPAKTMBHY CUMynauujy passujeHy kopuwherbem
copBepckor naketa Bondpam Matematuka 3a ogpefusawe O-thaktopa ypehaja lajrep-

Myneposor Gpojaya on uHctpymenTa JIAPA 10, y okeupy nabopatopuje 3a 3payetbe JIP-M2.
NP-M2 nabopatopuja BojHor nopekna u3 paHux 1980-ux cagpxu ypehaj JTAPA 10, koju je
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KrbyyaH 3a AeTekuujy 1 Mepewe 3padersa. Cumynauuja ce dokycupa Ha uspadyHasatbe O-
hakTopa Ha OCHOBY PErMCTPOBAHOr WHTEH3UTETA 3payera Ca pasnuuuMTum untepuma
3payerba. [peko nHTepaKTUBHOT MHTEPEjCa, KOPUCHWLM MOTY Aa UCTpaxXe YTULaj pasnuumTuX
HWBOA 3payeta M TMNoBa (unTepa Ha npopayyHe ®-chaktopa, npyxajyim sHadajaH ysug y
kapaktepuctuke W nepcopmaHce ypehaja. OBaj WHTEpakTWBHM npUCTyn noborbluasa
pasymMeBawe W Onaklwasa BpLUEHE ekcrnepumeHata, omoryhasajyhu kopucHuuuma faa
oNnTUMM3Yjy npouece AeTekuuje 3pavewa y JIP-M2 nabopatopujckom Okpyxery. Hanasu
LonpuHoce yHanpehety TexHomnoruje npaheka pagujaumje, NOcebHO y LMBUHUM NMPUMEHaMA,
0be36ehyjyhn noborbLuaHe cnocobHOCTY 3a ehmKkacHo ynpaBrbake Y CryyajeBuma kaga Bnaga
OMacHOCT Off 3payetsa.

KrbyuHe peum: uHTepaktueHa cumynauuja; Majrep-Munepos 6pojay; Bondpam Matematuka;
nabopaTtopuja 3a 3payetse; UCMOHN MPOAYKTH.
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Mathcad PTC Software Towards IM Static/Dynamic
Characteristics Simulation

Marko Rosi¢! (2 0000-0001-7846-7004] and Jovan Radakovi¢? (121[0009-0005-7671-3175]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 ATB Sever, Subotica, Serbia (in retirement)
* marko.rosic@ftn.kg.ac.rs

Abstract: The paper presents the advantages of Mathcad software for simulating both static and
dynamic characteristics of induction machines based on known mathematical models. Mathcad
allows for the direct entry of differential and other complex equations that mathematically
describe any system or process, automatically calculating the results based on input parameters
and conditions. The results can be easily visualized and adjusted by changing the input data,
thanks to Mathcad's dynamic updating feature. This paper demonstrates Mathcad's use in
visualizing the dynamic characteristics of induction machines (IM) during the startup, rotor
resistance starter design and steady-state thermal analysis with varying duty types or machine
losses.

Keywords: induction machine, dynamic characteristic, Mathcad, rotor resistance starter, thermal
analysis.

MoryhHoctu Mathcad PTC codptBepa y cumynaumju
CTaTUYKMX U AUHAMUYKUX KapakTeupcutka AM

Pe3ume: OBaj pag npukasyje npegHoctu Mathcad codptBepa y cumynauwju CTaTudkux u
OVHAMUUYKUX  KapaKTepucTWka acuHXpoHe MawwHe 0asvpaHe Ha HeHUM  MO3HaTUM
mMaTematuukum mogenuma. Mathcad omoryhasa [OMPEKTHO YHOLEHe AudepeHuujantux 1
ApPYrX KOMMNEKCHUX CeTOBa jefHauMHa KOje MaTeMaTUyKK OnUCYjy NPOU3BOSbHU CUCTEM WK
npouec M ayTomaTcku MW3padyyHaBa pe3yntate 6asupaHe Ha [OePUHUCAHUM  ynasHUM
napameTpuma W ycnosuma. Pesyntat mory OuTM BW3yanHO MpuKasaHu M KOPUrOBaHM
M3MeHama ynasHux nojataka 3axsarbyjyhu AWHAMWUYKOM axypupary Kao jeaUHCTBEHO]
ocobuHn Mathcad-a. OBaj pag aemoHcTpupa kopuwherse Mathcad-a y npouecy Busyenusaumje
AMHAMUYKUX KapaKTepUCTUKa acuHXpoHe malwuHe (AM) 3a Bpeme cTapTa, npopayyH poTopcKor
ynywuTaya, ¥ TEpMUYKY aHanuay MalluHe y 3aBUCHOCTM Of TMMa MoroHa u rybutaka.

Krby4uHe peuM: acuHXpoHa MallMHa, OuHaMuuke KapaktepucTuke, Mathcad, oTnopHWuKM
ynyLiTay, TepMiYKa aHannaa.
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Modelling and Analysis of an Aquifer System to
Enhance Teaching in Control Systems

Sanja Anti¢!* (2[0000-0002-7097-6987] gnd Alenka Milovanovi¢? (22[0000-0002-7651-2489]

1 University of Kragujevac, Faculty of Technical Sciences Ca&ak, Serbia
* sanja.antic@ftn.kg.ac.rs

Abstract: This paper aims to demonstrate how analysing a practical example, such as an aquifer
system, can enhance understanding of the Control Systems course teaching materials. The
aquifer system was chosen because it is a multivariable system with multiple inputs and outputs,
and thus has numerous variables that can be monitored over time. This makes it suitable for both
time and frequency domain analysis using various MATLAB tools. Since the system is nonlinear,
it was necessary to linearize it. A Taylor series expansion approach was used for this purpose.
The linearized model was represented in both state-space form and as a block diagram. The
state-space model was suitable for testing the controllability and observability of the system,
while the block diagram model was used to assess stability and analyse the system's behaviour
during transient and steady states.

Keywords: aquifer; nonlinear system; multivariable system; state-space model; block diagram
model.

MogenoBame 1 aHanu3a cuctema aksudepa pagm
yHanpehewa HacTaBe M3 AyTomaTCKOr ynpaBrbatba

Pe3ume: Pag vma 3a uub [a nokaxe Kako aHanuaa jefHor mpakTU4Hor npumepa, nomyt
cucTema akeudepa, Moxe noborbluiaT pasymeBake HaCTaBHOM cappxaja Kypca AyTomaTcko
ynpaerbare. [pumep akBudepa je n3abpaH jep je To MynTUBapWjabuIHM CUCTEM Tj. CUCTEM Ca
BULUE yNa3a 1 M3nasa, U UMa MyHo NPOMEHSBUBMX KOje Ce MOry NpaTuTh TOKOM BpemeHa. To ra
YWHM MOTOAHUM 33 aHanu3y y BPEMEHCKOM W (PPEKBEHTHOM JOMeHy kopuctehu pasnuuute
anate nporpamckor naketa MATLAB. byagyhu ga je cuctem HenuHeapaH, 6uno je notpebHo
W3BPLUMTU HEroBy NuHeapu3auujy. Y Ty cBpxy KopuwwheH je npuctyn passoja y Tejnopos peg.
NnHeapw3oBaHn Mogen je nmpefcTaBrbeH MOAENOM Y MPOCTOpY CTakwa M y chopmu Brok
pvjarpama. Mogen y npocTopy cTawa je G1o norogaH 3a TecTupare KOHTPOnabuiHocTh 1
oncepBabunHOCTK cuctema, 4OK je mogden y dopmn 6ok aujarpama KopuwheH 3a NpoueHy
CTabunHOCTM W aHanu3y noHallakba CUCTeMa TOKOM MPenasHor npoueca Wy CTauyoHapHOM
cTamby.

KrbyuHe peuu: akudep; HenMHeapH! CUCTEM; MyNTUBapUjaBUIHI CUCTEM; MOZEN Y NPOCTOpY
cTara; Moen y dopmu 6ok Avjarpama.
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Project-Based Learning: Synthesis of Theory and
Practice Through Interdisciplinary Projects

Milo§ Bozi¢'t (2[0000-0003-4478-6677] Vojislav Vujiéiéz [0000-0002-7037-3545]
Srecko Curgi¢2 (9[0000-0002-6632-293X] Marko Popovi¢? (10000-0003-0318-7133]
|\/|i|an Veskoviéz [0000-0002-7668-4387], Uroé Peéoviéz [0000-0001-8722-6544] and
Nedeljko Dugi¢? (210000-0001-7351-5898]

1 Vorwerk/Automation, Cagak, Serbia

2 Faculty of Technical Sciences Cadak, University of Kragujevac, Svetog Save 65 Cacak,
Serbia

* m.bozic@vorwerk-automotive.rs

Abstract: Project-based learning (PBL) in the field of mechatronics is an effective way to develop
practical skills and prepare students for real industrial jobs. This article presents an example of
the application of the PBL concept at the Faculty of Technical Sciences Cacak in cooperation
with industrial partner Vorwerk. By introducing real industrial projects and technical requirements,
students are more involved and motivated. The results highlight PBL as a method that connects
academia and industry. Prepares students with essential skills for professional success in the
rapidly evolving field of mechatronics. PBL also brings together different departments around a
common goal.

Keywords: Project-based learning; project-based skills; interdisciplinary, mechatronics.

MpojeKTHO OpMjeHTCaHO Yy4YeHe: CUHTE3a Teopuje U
npakce Kpo3 UHTepAMCLUNIIMHAPHE NpojeKTe

Peaume: MpojektHO opujeHTucaHo yuerse (MOY) y obnactu mexaTpoHuke je edmkacaH HaunH
3a pa3Boj NPaKTUYHMX BELUTMHA M NpUMPeMy CTyeHaTa 3a pearnHe 13asose y uHaycTpuju. OBaj
pap npeAcTaBiba npumep npumene koHuenta MOY Ha akynTeTy TEXHUUKUX Hayka y Yauky y
capafmi ca capagHWKoM U3 uHOycTpuje, u3 dupme Vorwerk. YBoherem peanHux
WHOYCTPUJCKMX NpOjeKaTa M TEXHWYKWX 3aXTeBa, CTYAEHTN Cy BULLE YKIbYYEHU U MOTUBUCAHMU.
Pesyntatn uctniy MNOY kao meTogy koja noBesyje akafemcKy 3ajemHuLy M WHAYCTPUjy Koja
npunpemMa CTYAeHTe Ca OCHOBHMM BelTWHama 3a npodecnoHanHn ycnex obnactu
mexaTpoHuke. MOY Takofe oKynrba pasnuumTe KaTeape OKO 3ajeQHUYKOT Lurba.

KrbyyHe peuu: npoOjeKTHO-OPUJEHTUCAHO y4yere, MPOJEKTHO-OPUjETHUCAHEe  BELUTWHE,
WHTEPAUCLMNNINHAPCHOCT, MEXaTPOHMKA.
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PLM Education: The State of the Art and Future Trends

Sanja Puzovié!" (9[0000-0002-6883-1199] ' Jasmina Vesic Vasovié! {[0000-0002-9381-0701]
and Vladan Paunovi¢! {/0000-0002-9641-6873]
" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* sanja.puzovic@ftn.kg.ac.rs

Abstract: New industrial initiatives and innovations are being brought forward at an
increasingly rapid rate, radically transforming job profiles and imposing the need for new
paradigms in engineering education. Over the last few decades, PLM has evolved into the key
business paradigm for supporting companies' efforts to achieve long-term sustainable
competitiveness by balancing innovation and efficiency growth on the one hand and cost
optimization on the other. New labor market demands, shaped by rapid PLM evolution, require
a shift in current engineering education to adapt to new realities and better prepare engineers
for future challenges. This paper aims to provide a comprehensive review of the state of the art
in PLM education, highlight issues facing PLM education, and discuss possible future trends
and developments. The paper aims to increase awareness of the importance of PLM education
development and encourage active debate about potential actions as responses to current
issues.

Keywords: PLM concept, PLM education, engineering education.

PLM obpa3oBame, npernep crawa n oyayhu tpeHaoBu

Pe3ume: Hose mHgycTpujcke MHALMjaTUBE Ce pa3sujajy cBe OPXWUM UHTEH3UTETOM, paguKanHo
Metbajyhu npocune nocnosa, uctoBpemMeHo Hamehyhu noTpely 3a HOBMM napagurMama y
NHXerepckom obpasoBary. TOKOM nocneawux Hekonuko pgeueHwja PLM wHuumjatvea je
eBoryupana y krby4Hy MoCroBHY napagurMy 3a noApLUKy Hanopuma koMnaHuja yeMepeHuM ka
noCTM3atby OYropoYHO OAPKWUBE KOHKYPEHTHOCTM BanaHcuparem uamelly MHOBaTMBHOCTU W
pacta e(uKacHOCTU C jedHe W ONTUMM3aLMje TPOLLKOBA C [pyre cTpaHe. HoBu 3axTesw
TPXWIWTA paja, MHWUMpaHu Op3om esonyuujom PLM-a, 3axTeBajy mpomeHe y noctojehem
WHXerepckom 00pa3oBatby kako Ou ce mpunarogunM HOBOj peanHocTh 1 Bosbe NpUNpeMum
nHxerepe 3a Oyayhe msasose. OBaj pag vma 3a Uwib da Npyxu ceeobyxBaTaH mperneq,
cTawa y obnactm T3B. PLM oOpasoeawa, ucTakHe npobrieme ca kojuma ce cyoyaBa W
pasmoTpu Gyayhe TpeHpoBe u Moryhe npasLe passoja. Pag Ma 3a Lurb Aa yTUYe Ha pasBo;
cBeCcTM O 3Havajy PLM obpasoBawa M MoACTakHe akTuBHY Aebaty 0 noTeHumjanHum
OZroBOPWMA Ha aKTyesHe M3a3oBe Yy 0BOj obnacTu.

Krbyune peun: PLM koHuenT, PLM obpasoBatbe, MHXeHmepcko 0bpasoBatse.
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Application of Educational Software Packages for MRP
Data Processing

Jelena Jovanovic¢! (12/{0000-0001-7418-6061] gnd Dragana Perigi¢? (12/[0009-0005-3584-8428]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* jelena.jovanovic@ftn.kg.ac.rs

Abstract: In the context of modern higher education courses, the use of software packages and
tools has become imperative, especially in professional and application-oriented subjects. On
the other hand, the contemporary business environment expects young engineers to be
innovative in their work, applying current methods, techniques, models, and software tools that
contribute to more efficient management. This paper aims to highlight the potential application
of various software packages in the domain of Material Requirements Planning (MRP) to
enhance teaching in the fields of Industrial Engineering and Engineering Management. The
paper focuses on processing MRP data using the software packages WinQSB and POM-QM for
Windows. Through comparative analysis based on different criteria, a preference is given to one
or the other software program. The results showed that WinQSB was preferred in seven out of
ten criteria. However, the choice of which program to use is left to the user.

Keywords: engineering management science; educational software; MRP; WinQSB; POM-QM
software.

MpumeHa obpa3oBHMX cohTBEPCKUX NakeTa 3a obpaay
MRP nopataka

Pesume: Y cagpxajy caBpeMeHWX HacTaBHMX MpegmeTa BUCOKor obpasoBawa ynotpeba
cobTBEPCKMX MakeTa M anata nocraje MmnepaTue, MOCEOHO KOL CTPYYHUX U CTPY4YHO-
annukatMeHuX npegmeta. Ca Apyre cTpaHe, CaBPEMEHO MOCIMOBHO OKpYXere of Mnagux
WHXEeHepa OYeKyje WHOBATMBHOCT Yy pagy y CMUCIY MPUMEHe aKTyenHux MeToda, TeXHWKa,
mogena v cogTBEPCKUX anara Koju AonpuHoce edukacHujeM pagy MeHalMeHTa. Lurb paga je
Aa ce ykaxe Ha MOryhHOCT NpuMeHe pasnuumTiX COCOTBEPCKNX NakeTa, y AOMEHY MnaHuparba
notpeba 3a matepujanom (MRP), y unrby yHanpeheta HacTaee Ha npegMeTuma u3 obnactu
WHAYCTPMICKOT MHXEHEPCTBA W UHXEHEPCKOT MeHaLIMeHTa. Pag ce dokycupa Ha obpagy MRP
nogataka kopuwhewem codreepckux naketa WinQSB n POM-QM for Windows. HouxoBom
YNOpeaHOM aHarn13oMm, Ha OCHOBY pasnuunTux obenexja, AaTa je NpeaHoCT jeaHOM UIn ApYroMm
codhTBEpCKOM nporpamy. Pe3ynTati cy nokasanu Aa je kog cegam of feceT obenexja gata
npegHoct WinQSB, mehyTiM Ha KOpUCHIKY Ce OCTaBrba OfJTyka koju he nporpam KopucTuTy.

KrbyuHe peyu: Hayka 0 MHXeHEPCKOM MeHalLMeHTY; 06pa3oBHM codtBepcki naketn; MRP;
WinQSB; POM-QM codbTeep.
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Technical Drawing in Engineering Education:
Tool for Engineers’ Communication, Design and
Ability Development

Jelena Barali¢!” (12/[0000-0002-8023-7942] gnd Dragana BJekIC1 [0000-0001-9272-5719]

University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
* jelena.baralic@ftn.kg.ac.rs

Abstract: Technical drawing is a core of many engineering and design courses. The goals of
this research are to assess whether engineering students who studied technical drawing at the
university, using traditional tools for drawing and computer tools, improve their intellectual
abilities, especially the effectiveness of perceptive and cognitive processors. The pilot research
consists of two studies: (1) a correlation study of students’ abilities and pre-university experience
with technical drawing courses; and (2) a quasi-experimental study of the effects of technical
drawing courses on students' abilities. The sample consists of 46 first-year undergraduate
students in engineering departments (study 1) and 12 students selected from the first group after
completing the course and passing an exam. The correlations between students’ ability to
visualize spatial relationships and achievement in presenting a three-dimensional model in three
projections are confirmed. The second study confirmed that the students’ perceptual processing
abilities improved during the technical drawing course. In conclusion, the importance of learning
technical drawing for some abilities development is emphasized, some research topics are
opened, and some educational implications are suggested.

Keywords: Technical drawing; Mechanical engineering students’ abilities development;
Perceptual abilities; Spatial abilities; Engineers’ education.

TeXHUYKO LpTate Y MHXeHhepCcKoM 06pa3oBakby:
anar 3a KOMyHuKaumjy, NpojeKToBame 1 pasBoj
CNOCOBGHOCTU UHXeHepa

Peaume: TexHuuko upTame je je3rpo OpojHMX npegmeTa w3 00nacTu MHXewepcTBa W
npojexktoBawa. Liurb oBor ucTpaxueamwa je f[a ce YTBpAM Aa NW CTYAEHTU TEXHUYKUX
WHXEHEPCKIX AUCLMNNIMHA KOjU 13y4aBajy NpeaMeT TEXHUYKO LipTakbe Y TOKY YHUBEP3NUTETCKOr
obpasoBatba, Npu ToMe kopucTehu U TpaguLMOHanHe anate 3a LpTakbe U pavyHapcke anare,
nobosbluaBajy CBOje MHTENeKTyanHe CrnocobHOCTM, NOCEBHO edrkacHOCT nepLenTUBHOT
npovecopa 1 KorHUTUBHOT npovecopa. OBO NUIOT UCTpaxXuBake Ce CacToju U3 ABe CTyauje: y
NpBOj CTYAWjW MCMUTWBAHA j€ MOBE3aHOCT COCOBHOCTY CTYAEHATA U HoIXOBOT CPEAHSOLLKONICKOT
MCKYCTBa CTEYEHOr Ha NpeaMeTy TeXHUYKO LipTakse; a Apyra CTyauja je KBasn-eKCnepuMeHTanHo
npoyyaBare edekata YHUBEP3UTETCKUX KypceBa TEXHUYKOT LpTawa Ha CrnocoBHOCTM
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cTyfeHata. Ysopak ofyxsata 46 cTyfeHaTa npBe rOAMHE OCHOBHWX CTyauja MHXEeHepCKUX
CMepoBa Y NpBOj CTyAuMju 1 12 cTygeHaTa nabpaHux 13 Npee rpyne HakoH 3aBpLUEHOr Kypca 1
MOMOXEHOT UcnuTa y ApYroj cTyamju. MNoTepheHa je noBe3aHoCT CNocobHOCTM Aa BU3yanumayjy
MpOCTOPHE OfHOCE W nNocTUrHyha y OKBMPY MpeaMeTa MepeHor npeacTaBibatbem
TPOOMMEH3NOHANHOr MoZena y Tpu npojekuuje. [pyra ctygwja je notepauna fa cy ce
nepuenT1BHe cnocobHOCTM CTygeHaTa noborbliane TOKOM Kypca TEXHWYKOr upTawa. Y
3aKIbYUKy, HarnalaBa ce 3Hayaj yuera TEXHUYKOT LipTakba 3a pasBoj NojeanHUX cnocobHOCTH,
OTBapajy Ce Heke UCTpaxuBayke TeMe U Mpeanaxe MpUMEHa OBWX CasHara Yy 00pasoBHOj
npakcy.

KrbyuHe peum: TexHU4Ko LpTakbe, pasBoj CNocoGHOCTM CTyaeHaTa MaLLMHCKOT MHXeHepCTBa,
nepLenTyanHe cnocobHocTH, cnauujanHe cnocobHoOCTH, 06pa3oBake NHXeHEepa.
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Creating the Flipped Classroom in the Course
Engineering Graphics

Andelija Mitrovi¢!* (10000-0001-91804466], Maja Radovi¢! ([0000-0002-1983-707]
Aleksandar Jovi€i¢!=/10000-0001-7344-6466] and Aleksandra Nikitovi¢!:/(0000-0002-7754-
770X]

1University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
*andielija.mitrovic@ftn.kg.ac.rs

Abstract: With the advancement of technology, the possibilities of learning are changing and so
are the approaches. There is a high demand in the market for engineers with an advanced level
of knowledge in the field of 3D modeling. The students of vocational studies at the Faculty of
Technical Sciences in Ca¢ak have different prior knowledge in this field, and therefore the subject
Engineering Graphics, in which 3D modeling is studied, is adapted to an intermediate level of
knowledge. The paper shows the preparation of a new approach to teaching, the flipped
classroom, because this strategy has proven to be successful in encouraging greater student
activation and deeper knowledge.

Keywords: Technical drawing; 3D modeling; flipped classroom; Education in engineering

Kpeupare npeokpeHyTe yumoHuue y npegmeTty
UHxewepcka rpadmka

Pe3ume: Ca HanpeTKom TEXHOMOTMje Metbajy Ce U MOTYRHOCTM y4ersa, @ CaMuM TUM 1 NPUCTYNn
yuety. Ha TpKuULWTY NOCTOjM Benuka NoTpaxHa 3a MHXEeHepuMa ca HanpegHUM HYBOOM 3Haka
y obnactn 30 mogenuparba. CTydeHTU CTpykoBHUX CTyanja PakynteTa TEXHWYKMX Hayka Y
Yauky umajy pasnuuuta npeasHara n3 oe 0bnactu, na je npegmet UHxerepcka rpaduka, y
OKBMPY Kojer ce u3yyasa 3[1 mofdenosatbe, NpunarofeH cpefweM HUBOY 3Hawa. Y pagy je
npukasaHa npunpema HoBOT NPUCTYNa HacTaBw, NPEOKPEHYTE YYUOHULIE, jep Ce OBa cTpaTeruja
rnokasana ycneLHoM y nofcTulaty Behe akTuBaLmje yyeHvka u gybrber sHarba.

KrbyuHe peum: TexHuuku upTex; 3[ mMomenuparbe; NpeokpeHyTa yunoHuua; obpasoBare y
UHXeHepCcTBY
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Digital Analysis of Traffic in the Port of Split during the
COVID-19 Pandemic: A Numerical Study for Technical
Education

Tatjana Stanivuk! (10000-0001-7407-8239] Branko Lalic! ([0000-0001-9607-1388],
Maja Covié! (910000-0001-8551-8922) gnd Ladislav Stazié! (10000-0002-0921-3895]

" University of Split, Faculty of Maritime Studies, Croatia
" tstanivu@pfst.hr

Abstract: The COVID-19 pandemic had a profound impact on maritime transport globally,
significantly affecting the Port of Split, which saw substantial declines in both passenger and
cargo traffic. This study examines data from the Split Port Authority before, during, and after the
pandemic, highlighting a dramatic decrease in passenger traffic by over 50% in 2020 compared
to 2019. Although there were signs of recovery in 2021 and 2022, the full extent of the pandemic's
impact remains to be fully understood. The port's strategic location and infrastructure
investments underscore its importance, yet the pandemic underscored vulnerabilities in its
operations and the broader economic repercussions. Despite challenges, the return to pre-
pandemic levels of activity is progressing, supported by increased vaccination and eased mobility
restrictions. The findings suggest that while the port is on a path to recovery, continued efforts
are necessary to ensure resilience against future disruptions.

Keywords: COVID-19, maritime transport, Port of Split, numerical study, technical education.

OurutanHa aHanu3sa caobpahaja y nyuu y Cnnuty 3a
Bpeme naHaemuje kopoHa Bupyca (KOBU-19):
HyMepuuKa CTyauja 3a TEXHUYKO 00pa3oBame

Pe3ume: MNangemuja KOBW[-19 umana je Benuvku yTuuaj Ha nomopckm caobpahaj Lwmpom ceeTa,
a BYropoyHo je yTuuana v Ha nyky y Cnnuty, koja je 3abenexwna 3HavajaH nag y caobpahajy u
nytHuka u pobe. OBa cTyauja ucnutyje mogatke w3 nyke y CnauTy npe, TOKOM W HaKOH
naHgemuje, 1 uctude cnarpaHTaH nag y caobpahajy nytHuka og npeko 50% y 2020. roguHu y
nopehery ca 2019. roguHom. Mako cy youenn sHaum onopaska y 2021. n 2022. roguHi, KoHauaH
yTULaj NnaHAeMuje joLL YBEK Huje Y NOTMYHOCTM PacBETIbEH 1 YCTaHOBIbEH. [pemaa cTpaTeluka
nokauuja v WHBECTULM|E Y NyYKy MH(PACTPYKTYPY MOTBPRY]y HEHY BaXHOCT, MaHaemuja je
UCTakna paruBOCTM Y OMEpaTUBHOCTM CaMe fyke W LuMpe eKOHOMCKe nocreauue. Ynpkoc
13a30BMMa, TEXHA [a Ce aKTUBHOCT BPaTL Ha HUBO Npe NaHAeMuje oapaxana ce Kpo3 nosehaxy
BaKUMHaUWjy 1 ybnaxaBatbe orpaHuyetba kpeTara. Pesyntati ykasyjy Ha To a je HeonxoaHo
YNOXWTA HEMpeKUOHE W MHTE3WBHe Hanope y nepuogy obHoBe nyke kako 6w ce ocurypana
OTMOPHOCT Ha byayhe npekuae.

Krbyune peun: KOBW[-19, nomopcku caobpahaj, nyka y Cnnuty, Hymepnika cTyamja, TEXHNYKO
obpasoBatse.
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Didactic Model of a Beeswax Foundation Sheet
Forming Machine

Nikolina Daki¢! [0000-0001-9503-629X], Vule Re|j|C1 [0000-0001-6496-5651],
Luka Rackovi¢2 (9[0009-0003-6294-9000] S|obodan Dudi¢! £[0000-0003-4589-3466]
lvana Milenkovic? [0000-0001-5064-5390]’ Jovan Sulc? [0000-0003-0352-1875] gnd

Viadimir Jurogevié! © [0000-0001-9913-2473
" University of Novi Sad, Faculty of Technical Sciences, Novi Sad, Serbia

2EVROTOM D.0.0., Ruma, Serbia
* nikolinadakic@uns.ac.rs

Abstract: In engineering education, hands-on experience is indispensable for connecting
theoretical knowledge with practical applications. This paper discusses a didactic model of a
beeswax foundation sheet-forming machine developed at the Faculty of Technical Sciences in
Novi Sad. The model replicates the industrial process of forming beeswax foundation sheets,
which are vital in modern beekeeping. This setup allows students to observe and interact with
the machine's operation, enhancing their understanding of control systems and manufacturing
processes. The operational control system enables precise setting of sheet length and motor
speed, simulating real-world production scenarios. Most components are visible and easily
accessible, allowing students to closely examine and understand their interactions. This
educational tool not only provides practical skills but also offers insights into industrial
environments, preparing students for future engineering challenges by fostering a deeper
understanding of complex systems and machinery. The didactic model incorporates both
pneumatic and electrical equipment, demonstrating the operation principles of components
widely used in industrial systems. By integrating various technologies into a cohesive system, it
ensures that students receive a well-rounded education.

Keywords: didactic model; beeswax foundation sheet; process control;

OunaakTnykn moaen mawmuHe 3a opmupare caTHUX
OCHOBa

Pe3unme: MpakTM4HO UCKYCTBO je HEOMXOLHO Y MHXeHepckom 00pa3oBarby kako 61 ce Teopujcko
3Hatbe Ha KBanuTeTaH HauWH MoBes3arno ca npakTuyHUM npumeHama. OBaj pag mpukasyje
AVOAKTMYKM MOZen MaluHe 3a hopMmuparse CaTHWX OCHOBA Of MUYEnuHer Bocka Koju je
pa3BujeH Ha PakynTeTy TexHudKkux Hayka y Hosom Cagy v cumynupa MHLOYCTPUJCKW NpoLec
(hopmMmparba caTHIUX OCHOBA KOje Cy 0f CYLUTUHCKOT 3Hauaja y caBpemMeHoM nyenapcTey. OBakas
cuctem omoryhasa CTyAeHTMMa Aa nocmatpajy W ynpaerbajy pafoMm MalluHe, Yume ce
noborbLuaBa kbIX0BO pasyMeBatbe ynpaerbaykux cuctema 1 npotieca nponssoare. OmoryheHo
je TayHo nopellaBare AYKWHE CaTHUX OCHoBa W OpanHe MmoTopa, cumynupajyhu peanHe
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cLieHapuje TOKOM npoLieca npou3Boate. BehnHa KOMNOHEHTM je BUA/BMBA M NaKo JOCTYMHA,
LUITO CTyAeHTMMa Aaje Gorbu nperneq v nakwe pasymeBawe Be3a Mefly komnoHeHTama. OBaj
efykaTMBHM anaTt He camo Ja omoryhaBa CTuLatbe NpakTUYHUX BewTuHa Beh Hyau u yBug y
WHAYCTPMICKO OKPYKeke, Npunpemajyhmn cTyaeHTe 3a byayhe uHxerepcke n3asose Kpo3 oybrbe
pasymeBare CroXeHux cuctema u ypehaja. [uoaktuuku mMogen ykibydyje v nHeymaTcky u
ENEKTPUYHY onpemy, WTo omoryhaBa AEeMOHCTpauujy NpuUHUMNA paja KOMMOHEHTU uuja je
NpuUMEHa Y MHOYCTPUiCKMM CUCTEMUMA W3Y3ETHO LUMpoKa. WHTerpauujom pasnmumtix
TexHororuja y jeaaH ceeobyxeaTtaH cUCTEM, CTyAEHTMA ce 06e36efyje onwmpHmje 1 noTnyHuje
obpasoBatse.

Krbque peyn: onaakTu4kM Mmoaen; catHe OCHOBE; yrnpaBibake NpoLecomM paaa;
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Selection of Personnel Based on a Two-Stage Multi-
Attribute Decision-Making Model

Danijela Tadi¢!" ([0000-0003-2236-967X] Jasmina Vesié Vasovic2 ([0000-0002.9381-0701]
Katarina Bogdanovi¢3 /[0009-0008-7020-7310] gnd
Nikola Komatina? 0000-0001-6964-5673]

" University of Kragujevac, Faculty of Engineering, Kragujevac, Serbia
2 University of Kragujevac, Faculty of Technical Sciences Ca&ak, Cacak, Serbia
3 Serbian Armed Forces, Technical Test Center, Belgrade, Serbia

* galovic@kg.ac.rs

Abstract: The problem of personnel selection in the logistics process is one of the most
important tasks of human resource management, and its relationship has a critical effect on
achieving the organization's business goals. The considered problem can be stated as a two-
stage multi-attribute decision problem that includes both quantitative and qualitative criteria.
The attribute weights are determined by applying the modified CRiteria Importance Through
Intercriteria Correlation (CRITIC) method. The proposed fuzzy Technique for Order Preference
by Similarity to Ideal Solution (TOPSIS) is applied to rank the personnel. The proposed model
is illustrated by an example using literature data. It is shown that the proposed two-stage
MADM model is highly suitable as a decision-making tool for making decisions about personnel
selection in the logistics process.

Keywords: personnel selection; CRITIC; TOPSIS; logistics process.

W360p kaapoBa 3aCHOBaH Ha ABOCTENeHOM Mogeny
BULIEATPMOYTUBHOT OANY4YMBakba

Pe3ume: Mpobnem n3bopa kagpoBa y NpoLecy NorucTVKe jedaH je Of HajBaXHWjUX 3apataka
MeHalLIMeHTa IbYACKUM pecypcuMa, jep MOXe WMaTh 3HavajaH yTuuaj Ha ocTBapuBak-e
MOCMOBHWX LurbeBa opraHusauuje. OBaj npobnem ce MOXe MOCTAaBMTW Kao ABOCTEMEHM
npobnem BuLeaTpuOYTUBHOT OANYyYMBak-A, KOjU 0DyXBaTa W KBAHTUTATWUBHE W KBanUTaTMBHE
kputepujyme. TexuHe kputepujyma cy ogpeheHe npumeHom mopudmkoaHe metoge CRITIC
(enrn. CRiteria Importance Through Intercriteria Correlation). 3a paHrupare kagposa
npumerbeHa je npegnoxeHa asn metoga TOPSIS (eHrn. Technique for Order Preference by
Similarity to Ideal Solution). MpeanoxeHu mofen je WNycTpoBaH NPUMEPOM Ha OCHOBY
nogataka W3 nuTepatype. [lokasaHO je [ga NpeAnoXeHW [BOCTENEHU  Mogen
BULIEaTpUBYTUBHOT OfTy4MBarba NpeLCTaBiba BeOMa NorogaH anat 3a JOHOLEeHe oanyka y
BE3 ca 1360pom kaapoBa Y NPoLeCy NOTUCTHKE.

Krbyune peun; nsbop kagposa; CRITIC; TOPSIS; npouec noructuke.
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The Importance of the Implementation of the 1C:ERP
WE Information System in the Digitization of
Organizations

Jasmina Curgi¢! (9[0000-0002-2542-0680] Zoran Negi¢! ([0000-0001-6004-373X]
Ivana Markovi¢2 (:1[0009-0005-5056-0270] gnd Neda Nikoli¢! (2[0000-0002-4527-7615]

" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2Docus doo, Cadak, Serbia

* jasmina.curcic@ftn.kg.ac.rs

Abstract: The purpose of the research work is to indicate the importance of the implementation
of information systems in the digitization of business. With the practical application of the 1C:ERP
WE information system, this paper will evaluate the efficiency of the work process in the sales
sector. Conclusion will be made about the role of the 1C:ERP WE software in the development
of the economy as a whole in information technologies and computer sciences. It will also show
the importance of information systems in general on business operations, digital transformation,
data protection and the role of information technologies.

Keywords: 1C:ERP WE; information; information systems; business process; analysis.

3Hauvaj umnnemeHtaumje 1C:ERP WE nHdopmaumoHor
cucTema y aurutanusaumju opraHusaumja

Pe3ume: Cepxa 1CTpax1BayKkor paga je Aa ykaxe Ha 3Hauaj uMnnemeHTawmje MHPopMaLMoHnX
cuctema npu  gurutanusauuiy  nocrnosawa. [paktwyHom npumeHom 1C:ERP - WE
WHOpMaLIMOHOr cucTeMa, y 0BOM pagy, he ce oLeHUTH emKkacHOCT npoLieca paga y CekTopy
npopaje. CxogHo Tome, AoHehe ce 3akrbyvak o ynosu codpreepa 1C:ERP WE vy pa3sojy
npuepeae nog yTuuajeMm UHOPMaLMOHUX TEXHOMOMMja U padyHapckux Hayka. Takofe he ce
NOTBPAMUTW BAXHOCT MHCOPMALIMOHUX CUCTEMA Yy MOCIOBakbY, AUIMTarHoj TpaHchopMaLmjv,
3alWTuT MogaTtaka U ynosu MHOpMaLMOHUX TEXHONOMMja.

KreyyHe peun: 1C:ERP WE; nHdopmaumje; MHPOPMaLMOHN CUCTEMM; MOCMOBHU MPOLEC;
aHanuaa.
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Simulation of a Chess Game with an Industrial Robot

Vojislav Vujigict* (910000-0002-7037-3545]. Gavrilo Bogkovic! (I0009-0006-6879-0406],
Strahinja Cepi¢! (10009-0000-8028-2869], Nedleljko Dugic! (2[0000-0001-7351-58%] gnd
lvan Milicevie! (1 0000-0003-0476-4991]

1 Faculty of Technical Sciences Cacak, University of Kragujevac, Svetog Save 65 Cadak,
Serbia
"vojislav.vujicic@ftn.kg.ac.rs

Abstract: This paper presents a simulation of a chess game with an industrial robot designed
for educational purposes, focusing on the integration of automation in various industries. By
using the FANUC ER-4iA robot in a FANUC educational cell, we explore the robot's ability to
perform precise and complex movements that are important for the chess game. The simulation
is carried out using the ROBOGUIDE software, which enables detailed programming and
visualization of the robot's movements. The process includes configuring the coordinate system,
defining the robot's gripper parameters and programming the robot to precisely manipulate the
chess pieces on a virtual chessboard. The results show that the robot performs the set tasks
efficiently and demonstrates its educational potential in teaching robotics concepts and
programming skills. Although the simulated application showed high precision in motion
execution, certain limitations were noted in automation has become a key factor in increasing
efficiency and productivity in various industries. Industrial robots have established themselves
as indispensable tools in this process, enabling the automation of complex and repetitive tasks
with a high degree of precision and reliability. This paper explores the application of industrial
robots for educational purposes terms of the robot’s reach and carrying capacity.

Keywords: industrial robot; FANUC ER-4iA; education; ROBOGUIDE;

CumMynauuja napTuje waxa Ha UHAYCTPUjCKOM PobOTY

Pe3ume: OBaj pag npencrtaBba CUMynaLMjy LIAxoBCKE NapTwje Ha edykaTWBHOj] POBOTCKOX
hennju, FANUC ER-4iA. OBuM npumepom nokasaHe cy MoryhHocTu poboTa fa w3spluaBa
npeuusHe 1 cnoxeHe 3agatke. 3a cumynauujy ce kopucth ROBOGUIDE codiTsep, koju
omoryhasa nporpamupare W Bu3yanusauujy kpetawa pobota. [pouec ce cactoju u3
KOHurypucara KOOpPAMHATHOr  cucTeMa, [deduHMCaa napaMetapa XsaTarbke W
nporpammpatba poboTa fa MPeLM3HO MaHMMynMcao LUAaxOBCKUM durypama Ha BUPTYENHO]
LiaxoBckoj Tabnu. PeaynTaTi nokasyjy fa poboT edvkacHo M3BpLUaBa NOCTaBIbEHE 3aAaTKe
npukasyje 06pa3oBHM noTeHuujan y obnactv poboTtuke 1 nporpamupatrba. MipycTpujcku pobot
je HeormxodaH anat y OBOM Mpouecy, Koju omoryhaea ayTomaTtu3auujy CROXEHWX W
peneTUTUBHUX 3adaTaka Ca BMCOKUM CTEMEHOM MpeuusHocTM u noysgaHocTn. OBaj pap
UcTpaxyje NMpUMeHy MHOyCTpujckux poboTa y obpa3oBHE CBPXE Ca CTAHOBMIITA JOMeTa U
HOCMBOCTYW poboTa.

KrbyyHe peun: nigyctpujckm po6ot; FANUC ER-4iA; eaykauwja; ROBOGUIDE
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Advantages and Disadvantages of M-Learning in
University Teaching

Marina Semiz!* [0000-0003-3917-0114]1 Mirjana éutovié1 [0000-0002-1998-1094] and
Marina Ciri¢2 (2[0009-0009-5810-034X]
"University of Kragujevac, Faculty of Education, UZice, Serbia
2 University of Ni§, Faculty of Philosophy, Ni§, Serbia
* semizmarina@pfu.kg.ac.rs

Abstract: In the context of contemporary university teaching, the questions of the characteristics,
advantages and disadvantages of m-learning have attracted increasing interest, especially in
regard to the importance of this type of learning for students’ initial education and their
professional work in the future. In view of this, research was conducted with the aim of
investigating the students’ attitudes towards the advantages and disadvantages of m-learning in
university teaching, as well as the impact of sociodemographic and educational variables on the
students’ attitudes. The sample comprised 308 students from the faculties of education and
philosophy from 4 universities in Serbia. The survey technique was used for data collection, and
the instrument was a questionnaire with the assessment scale designed specifically for the
purposes of this research study. The research results show that the surveyed students see the
availability and possibility of free use of mobile applications, as well as the access to current
topics and content as the greatest advantages of m-learning, while the difficulties in assessing
the validity of knowledge tests, mobile device addiction and the Internet access are seen as its
greatest disadvantages. The obtained results also imply certain recommendations as to how the
students can better recognize the importance of m-learning as an aid to the learning process,
the ability to follow lectures and learn content.

Keywords: mobile devices; teaching; higher education; learning; mobile applications.

MpeaHocTn M HepoCTaUM M-yyerba y hakynTeTCKoj
HacTaBu

Pe3ume: Y KOHTEKCTYy CaBpeMeHe BMCOKOLIKONCKE HacTaBe akTyanu3oBaHa Cy nuTaka o
KapakTepucTukama, NPeaHOCTMMA W HeocTaLMMa M-y4etba, nocebHo UMajyhm y Buay 3Havaj
TOT y4yera 3a MHMUMjanHo obpasoBare CTygeHaTa M HWUXOBO NPOCECUOHANHO LenoBakbe Y
OynyhHocTn. 360r HaBeaeHOr, CMPOBEAEHO je UCTPaXMBake Ca LUIbeM UCTIMTUBAbA CTaBOBA
CTyfeHTa npemMa NpPeaHOCTMMA M HejocTauuMa M-yyeta Yy HacTaBu M yTuuaja coumo-
pemorpadckux Bapujabnu Ha HUX0Be CTaBoBe. Y3opak uuHu 308 cTyaeHata nefarowkux u
chunosodckux akynTeta ca 4 yHuBepauteTa y Cpbuju. MpumetrseHa je TeXHUKa aHKeTMpatba u
nocebHO je KpeupaH yMUTHWK Ca CKanoMm mpoueHe. PesynTaTi ucTpaxuBara nokasyjy fa
CTYZEHTM Kao HajBehe MPeaHOCTM UCTUYY JOCTYNHOCT M MOryhHOCT GecnnatHor kopuwhewa
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MOOMITHWX annukaumja, kao M MPUCTYN aKkTyenHMM Temama M Cagpxajuma, OOK HegocTaTke
npenosHajy y Telukohama npoLeHe BanugHOCTM TECTOBA 3Hara, 3aBWCHOCTM Of Kopuwhera
mMobunHux ypehaja u camor npuctyna uHTepHeTy. [obuwjeHn pesyntatn uMnnauumpajy u
onpeheHe npenopyke kako 6u cTyaeHTu y Behoj Mepu cnosHanu 3Havaj MOBUMHOT yyerba Kao
NOAPLLKe y NpOLECy y4yersa, npahetby HacTaBe W caBfafaBatby HAaCTaBHUX cadpxaja.

KrbyuHe peun: MoGuiH ypehaju; HacTaBa; BUCOKO 00pa3oBatbe; yuete; MoGuiHe annvkaumje.
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Mobile Application for Efficient Exam Enroliment for
Basic Studies

Milorad Muri¢!* (2)[0000-0003-0098-5180] gnd Dragana Knezevi¢! (22[0000-0003-2819-839X]

" Western Serbia Academy of Applied Studies — UZice Department, UZice, Serbia
* muricmilorad@gmail.com

Abstract: The paper discusses the rationale behind the development of a mobile app for online
exam applications at the Uzice Department of the Western Serbia Academy of Applied Studies
(WSAAS). Throughout the app's implementation, numerous challenges were encountered and
effectively addressed. A crucial aspect of the app's implementation involves outlining the
developmental stages and essential modules to ensure smooth operation. A key benefit of the
app is its ability to provide students with necessary information and streamline the exam
registration process, minimizing errors. Exam registration data is transmitted to students via
email and logged in the Firebase database, allowing for data extraction and customization to
meet student service requirements.

Keywords: exam registration, mobile application, Android Studio IDE, Firebase

Mo6unHa annukauuja 3a epukacHy npujaBy UCNUTa Ha
OCHOBHMM CTyAujama

Pe3ume: Y pagy ce roBopu 0 ocHoBaMa pa3soja MoOUIHe annukaLymje 3a OHnajH npujasy ucnuTa
Ha Akxagemuju ctpykoBHux cTyguja 3anagHa Cpbuja, opcek Yxuue (WSAAS). Tokom
MMNNeMeHTauumje annukaumje, Hauwnm cMo Ha BpojHe 13a30Be Koju Cy eduKacHo peLLeHy.
KrbyyHu acnekT uMnneMeHTaLuje annukaLuje ykrbyyyje HaBohere pasBojHIX $ha3a U OCHOBHUX
mogyna kako 6u ce obesbeomo HecmeTaH pag. KrbyyHa npegHocT annvkauuje je HeHa
CnocoBHOCT a CTyAeHTUMa NpYXK HeOnxoaHe MHOopMaLmje 1 NojesHOCTaBN NpoLec nNpujase
uenuta, MUHUMU3Npajyhu rpetuke. MNoaauu o npujaem UCnUTa ce NPeHoce CTyAeHTUMA NyTeM e-
nowwTe u npujaembyjy ce y Firebase 6a3y nogataka, omoryhasajyhu ekcTpakuujy nogartaka
npunarofaBarse y Cknagy ca 3axTeBima CTyaeHTCke cnyxbe.

KreyyHe peun: npujasa ncnura, mobunHa annukaumja, Android Studio IDE, Firebase.
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The Use of M-Learning in Teaching Methods Courses
at Faculties of Education

Mirjana Cutovié! [0000-0002-1998-1094] \Marina Semiz!* (910000-0003-3917-0114] gnd
Nenad Stevanovi¢?2 {2/[0000-0003-3120-1908]
"University of Kragujevac, Faculty of Education, UZice, Serbia
2 University of Kragujevac, Faculty of Education, Jagodina, Serbia
* semizmarina@@pfu.kg.ac.rs

Abstract: The paper presents the results of the research conducted with the aim of investigating
the university students’ attitudes towards the use of m-learning in teaching methods courses.
The theoretical background of the research study includes previous knowledge of the importance
and use of m-learning in professional application courses at faculties. The sample comprised
161 final-year students of undergraduate and master’s studies from the faculties of education
from 4 universities in Serbia. The survey technique was used for data collection, and a research
instrument — A Questionnaire with the Assessment Scale — was specifically designed for the
purposes of this research study. The research results indicate that within the Primary School
Teacher study programme m-learning is most frequently used in Teaching Methods of the
Serbian Language and Literature, Teaching Methods of Mathematics, and Teaching Methods of
Nature and Society, while the students of the Preschool Teacher study programme use m-
learning most frequently in Teaching Methods of Environmental Studies, Teaching Methods of
Speech Development, and Teaching Methods of Developing Initial Mathematical Concepts. The
research results imply that it is necessary to shift the focus from lesson planning onto the practical
implementation of lessons and activities in teaching methods courses.

Keywords: primary school teacher; preschool teacher; professional application courses; mobile
devices; faculties of education.

[pumeHa M-yuyera y METOANYKUM CTYAUjCKUM
npeAMeTMMA Ha negarowknm gakynTeTmma

Pe3ume: Y pafy cy npukasaHu pesyntati UCTpaxuBara CNPOBELEHOr pagu WUCTUTUBaHa
CTaBOBa CTy/eHaTa O NPUMEHN M-y4ersa Y OKBUPY METOANYKNX CTYAMCKUX NpeaMeTa 1 yTuuaja
coumo-gemorpadickux Bapujabnv Ha HUX0BE CTaBoBe. Teopwjcko MonmasuwTe UCTpaxumBara
obyxBata [gocafalltba CasHata O 3Ha4Yajy M MPUMEHN M-yyera Y OKBUPY CTPYYHO-
annukaTMBHUX MpeaMeTa Ha akynTeTuma. Y3opak obyxsata 161 CTymeHTa 3aBpLUHUX roguHa
OCHOBHWX 1 MacTep CTyauja negarolkux akynteta ca 4 yHusepauteta y Cpbuju. MpumetbeHa
je TexH1Ka aHKeTMpatba M pa3BujeH je nocebaH MCTPaKMBAYKM MHCTPYMEHT — YNUTHUK Ca CKarom
npoueHe. Pesyntat uctpaxusara yKadyjy [a ce M-yyewe HajBulle npuMerbyje y OKBUpY
MeToauke HactaBe CpMCKOT je3nka W KrbWXEBHOCTW, MeToauke HacTaBe MaTtematuke W
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MeToauke HacTaBe NMpupoAe M ApyWwTBa Ha CTYAMjCKOM CMepy YuuTerb, AOK CTYAEHTM ca
cTyaujckor cmepa Bacnutay HajBuwwe kopucTe M-yyerwe y okeupy MeToamke ynosHaBarba
okonuHe, MeToauke passoja rosopa 1 MeToguke pa3Boja MOYETHUX MaTEMATUYKMX MOjMOBA.
Pesyntat uctpaxmsarma WMNNMLMPAjy 4a je Y OKBMPY METOAMYKMX CTyOMjCKMX npeameTa
noTpebHO hOKyC BULLE NMOMEPUTU Ca MPUMpPeMe Ha camy MpakTU4Hy peanvsauujy 4acosa w
aKTMBHOCTM.

KrbyyHe peum: yunterb; BacnuTady; CTPYYHO-annmMKaTUBHU CTYAWiCKM MPeaMeTyt; MoOuIHM
ypehaju; negarowku akynTeTu.
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Expanding the Possibility of Performing Laboratory
Exercises Using Solutions Based on the use of SCPI
and LoRa Networks

Predrag Stoli¢!" ([0000-0002-2574-4765] Danijela Milogevi¢2 (9[0000-0002-4763-7012],
Zeljko Mravik3 ([0000-0003-2327-5165] Marija Gruijigi¢3 ([0000-0001-6276-2906] gng
Marko Jeli¢3 (10000-0003-3723-4313]

1 University of Belgrade - Technical Faculty in Bor, Bor, Serbia

2 University of Kragujevac - Faculty of Technical Sciences Cagak, Cacak, Serbia
3 University of Belgrade - Vin¢a Institute of Nuclear Sciences, Belgrade, Serbia

* pstolic@tfbor.bg.ac.rs

Abstract: Laboratory exercises are an important part of the teaching process at many faculties.
However, despite the fact that today the implementation of laboratory exercises is carried out on
modern equipment, the full potential of that equipment is often not used, that is, often some of
the possibilities of modern equipment are not fully used in student practice. In the paper, it will
be shown on two cases from practice how the student user experience can be expanded by
using exactly those "forgotten” options. In the first case, a solution based on the full use of
Standard Commands for Programmable Instruments (SCPI), which are implemented on most
modern measuring devices, will be presented. The second case will consider the application of
open source hardware and software supported by LoRa connectivity, which enables the
expansion of the spectrum of exercises performed by students. It will be shown that both
solutions can be implemented without a high level of complexity and large financial efforts for the
higher education institution itself.

Keywords: Arduino, ESP, higher education, instrumentation, Linux, LoRa, SCPI.

Mpowwnpusamwe MmoryhHocTH n3Boherwa
nabopaTtopujckux Bexou ynotpebom peluera
3acHoBaHuX Ha kopuwherwy SCPI u LoRa mpexa

Pe3ume: JlabopaTopujcke Bexbe cy BaxaH Ae0 HaCTaBHOT NpoLeca Ha MHOMMM (hakynTeTma.
Wako ce paHac u3Bohere nabopatopujckux BexOW W3BOAWM Ha CaBPEMEHOj OMpPemMu, MyH
NoTEHLMjan Te ONpeme Ce YECTO HE KOPUCTH, OGHOCHO YECTO Ce Heke 0 MOryRHOCTM caBpeMeHe
OnpeMe He KOpUCTE Y MOTMYHOCTH y CTYAEHTCKOj Npakcu. Y pagy he ce Ha Ba cryyaja 13 npakce
noKasaTu Kako Ce MOXe MPOLUMPUTI KOPUCHUYKO UCKYCTBO CTyAeHaTa kopuiuherem ynpaBo Tux
,3ab0paBrbeHnX” onuuja. Y npBom cnyyajy buhe npeacTaBrbEHO PeLLeEe 3aCHOBAHO Ha MyHO)
ynotpebu CraHaapoHWX KomaHan 3a  nporpamabunHe wuHCTpymeHTe (SCPI), koje cy
UMNNeMeHTUpaHe Ha BehuWHW caBpeMeHuX MepHux ypeRaja. Opyru cnyuaj he pasmatpatu
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NpUMeHy xapABepa ¥ codiTBepa OTBOPEHOr kofa noapxaHux LoRa Besom, wrto omoryhasa
npolumpere crnekTpa Bex6bu koje nssoge ctyaeHTu. Mokasahe ce ga ce oba pellersa mory
UMNNemMeHTMpaTH Be3 BUCOKOT CTENEHA CIOXEHOCTU 1 BENMKMX (PUHAHCH]CKUX Hanopa 3a camy
BMCOKOLLKOJICKY YCTaHOBY.

Krbyune peun: Arduino, Bucoko obpasosame, ESP, nHctpymeHTauuja, Linux, LoRa, SCPI.
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Conveying Expression in E-Learning Transactions with
Asymmetric Audiovisual Learning Tools

Rafail Tzimas' (910009-0005-1243-1152] Nikolaos Souliotis! ([0009-0006-6807-2125]

Dionysios Politis!* (1[0009-0003-7988-6704] gnd Nektarios Paris?2 ((2)[0009-0005-2876-7283]
1School of Informatics, Aristotle University of Thessaloniki, Greece
2Dept. of Music Science and Art, University of Macedonia, Thessaloniki, Greece
* dpolitis@csd.auth.gr

Abstract: Recently, an increase in asymmetric learning transactions has been recorded.
Asymmetric learning is traced in situations when students have different needs or abilities in
assimilation as they do not have the same rate for understanding and absorbing knowledge as
other students; constant repetition and persistence is usually needed in order to absorb basic
cognitive elements. The overall state of affairs is usually a challenge for instructors as well as the
schooling environment (alongside the family surroundings of the learners) since all the
aforementioned parties have to conform their teaching strategies to often irregular or exquisite
needs of their learners. A certain such case in a Computer Music topic is presented in this
research that elocates individualized methods, differentiated instruction and the use of
technology to support instruction.

Keywords: Asymmetric Learning Transactions; Audiovisual Technology; Music Technology &
Education

MpeHoc U3pasa y eBMAECHLMjU eNEKTPOHCKOr y4etba ca
aCMMeTPUYHUM ayauoBU3YENHUM anaTuma

Pesume: Y ckopuje Bpeme 3abenexeH je mopacT y €BWAEHUMM aCUMETPUYHOT Yuekba.
AcvmeTpuyHO yuetbe npumeheHo je y cuTyaunjama Kaga yyeHnum uMajy pasnuuute notpebe
UnM cnocoBHOCTM Y yCBajakby 3Hatba, jep He Hanpeayjy MCTUM TEMMOM Kao APy YYEHULM; Tako
pa Cy yrnaBHOM noTpebHa 4ecTa MOHaBMbata W ynopHOCT da Ou ce yCBOMAM OCHOBHU
KOrHUTWBHK enemeHT. OBaKBO CTarbe NPeACcTaBrba N3a30B 3a HACTaBHMKE Kao 1 38 HACTABHO
OKpYXeHse (nopez NOPOLNYHOT OKPYXKEHa yYeHuKka), MOLITO CBW HABEAEH YYeCHULM MOpajy 4a
npunaroge CBOje HAacTaBHe CTpaTervje 4ecTo HenpaBWUiHUM unu crneuudmyHuM noTpebama
CBOjUX Y4YEHWKA. Y OBOM UCTpaxuBaty NPEeACTaBIbEH je CreunduyHu crnydvaj u3 obnactu
KomnjyTepcke My3uke Koju pasmaTpa MHAMBMAYanu3oBaHe MeToae, AntepeHLmpary HacTasy 1
KopuLherse TeXHomnoruje 3a noApLUKY HacTasu.

KrbyuHe peuu: EBupeHUMja acCUMETPUYHOr yuyetba, ayAMoBU3YeNHa TexHomorvja, Myaudka
TexHororvja 1 06pa3oBarse.
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The Role of Al Tools in Education: Opportunities and
Challenges

Nebojéa Stankovi¢™ [0000-0002-1770-9601]’ Irena Stankovic? [0009-0003-2326-4674]’
Gordana Markovi¢? (10009-0006-4558-3088] g
Marija B|agojevié1 [0000-0003-4186-0448]
! Univerzitet of Kragujevac, Faculty of Technical Scienses Cacak, Cacak, Serbia
2 Primary School “Radoje Domanovi¢”, Novi Beograd, Serbia
3 Technical School, Cagak, Serbia
* nebojsa.stankovic@ftn.kg.ac.rs

Abstract: Artificial intelligence (Al) has significant potential for raising the quality of knowledge
acquired by students. Advanced Al tools provide invaluable support in their learning endeavors.
This study explores the perceptions of 953 primary and secondary school students, as well as
university students, regarding the integration of Al in teaching methods. The research sample
consists of Serbian students: 618 primary school students from Cacak and Belgrade, 233
secondary school students from Cacak, and 102 students from the Faculty of Technical Sciences
in Cacak. The authors designed a targeted questionnaire to collect relevant data. The findings
reveal a significant gap in the understanding of Al from the perspectives of different groups of
students, particularly concerning applications more complex than the basic tools such as
chatbots. This paper offers a comprehensive analysis of the most common Al tools in educational
environments and presents conclusions and recommendations for improving the integration of
Al tools in teaching to enrich the educational experience.

Keywords: artificial intelligence; Al tools; education; research; chatbots.

Ynora anara BeluTayke UHTENUreHuuje y obpasoBamy:
moryhHOCTH U n3a3oBu

Pe3ume: Bewrauka nHtenurenumja (BM) uma sHavajaH noteHuwjan 3a nogusarbe kBanuteTa
3Hatba Koje cTudy yyeHuum. HanpegHu anatu BU npyxajy HenpoLerwuBy NOAPLLKY Y HUXOBUM
Hanopuma 3a yyere. OBa CTyauja uctpaxyje nepuenumje 953 yyeHUka OCHOBHWX U CPearsUX
LUKoNa, kao W CTygeHaTa YHUBEp3WTeTa, Y Be3u ca uHTerpaumjom BW y HactaBHe MeTofe.
WctpaxuBadkn y3opak YuHe yueHuum us Cpbuje: 618 yueHuka OCHOBHUMX Likona M3 Yayka u
beorpaga, 233 yyeHuka cpeaux Lwkona u3 Yauka n 102 ctyaeHTa dakynteta TEXHUUKUX Hayka
y Yauky. AyTopu Cy OCMUCIIMIM LUIbaHW YIMTHUK 3@ NpUKyNIbake peneBaHTHUX noaaTaka.
Hanaawu oTkpuBajy 3HauajaH ja3 y pasymeBary BM 13 yrna pasnuumtix rpyna yueHuka, nocebHo
y nornesy NpuMeHa Koje Cy CrOXeHWje of OCHOBHWX anaTa kao LWTo cy YeTbotosn. OBaj pa
Hyaw ceeobyxBaTHy aHanu3y Hajuewwhnx BW anata y 06pa3oBHUM OKpyxeruma 1 NpeacTaBba
3aKrbyyKe 1 npenopyke 3a noborbLuarke MHTerpauuje BV anata y HactaBy kako 6u ce oboratuno
06pa30BHO 1CKYCTBO.

KrbyyHe peum: BelTauyka WHTENWreHUMja; anaTu BeLTauke MHTenureHuuje; obpasoBatbe;
UCTpaxmBate; YeTOOTOBM.
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The Integration of Artificial Intelligence across
Educational Levels: From Primary School to University

Zdravka Majkié1* [0009-0005-7463-6380] gnd Danije|a Vranjeéz [0000-0002-3301-6514]
! Elementary school “Bratstvo jedinstvo”, Kucura, Serbia
2 University of Belgrade Faculty of Philology, Serbia
" zdravkamajkic@gmail.com

Abstract: In recent years, the integration of Artificial Intelligence (Al) in education has shown
transformative potential across various educational levels, from primary school to university. This
paper examines the multifaceted applications of Al in education, highlighting its role in enhancing
teaching and learning experiences, as well as personalizing educational content. The aim of this
paper is to shed light on the implementation of various Al tools in primary, secondary and tertiary
education through practical examples gained through action research. At the primary school
level, Al tools are employed to create engaging and adaptive learning environments, catering to
the diverse needs and learning paces of young students. In secondary education, Al facilitates
the development of critical thinking and problem-solving skills through interactive and
personalized learning platforms. At the university level, Al is revolutionizing research
methodologies, providing sophisticated data analysis tools, and supporting the creation of
innovative learning management systems. Additionally, the paper highlights the challenges and
ethical considerations associated with Al integration in education, such as data privacy,
algorithmic bias, and especially the need for teacher training in Al literacy. Conclusively, we
provide an overview of the benefits and limitations of Al in education, offering insights into future
trends and implications for educational stakeholders.

Keywords: Al in education; Al in primary education; Al in secondary education; Al in teaching.

YBolhewe BelTayke MHTeNUreHuuje y oopasoBame: of,
OCHOBHOLLKOJICKOr 10 YHUBEP3UTETCKOr HUBOA

Pe3ume: MNMocneparux roauHa yBohewe BewwTayke nHtenureHumje (BU) y obpasosatbe nokasyje
TpaHcopmuLLyhn noTeHUMjan Ha pasnuumTiM 0Bpa3oBHAM HUBOWUMA, OF OCHOBHE LUKONE A0
yHUBepauTeTa. Y pagy ce ucnutyjy 6pojHe npumere BU y 0BpasoBarby, M NOTEHLMPA HeH 3HaYa]
3a noborsbluake HacTaBe M yyerba, kao 1 NepPCOHaNM30BaHOr HacTaBHOT cagpxaja. Liumb osor
paZa je Aa pacseTnu npuMeHy pasnuuutix BU anata y OCHOBHOLLKONCKOM, CPEAHOLLKOSICKOM
1 BUCOKOM 06pa3oBatby Kpo3 npakThiHe npumepe fobujeHe y camoM NpoLecy UCTpaxmuBarba.
Ha ocHoBHoLLKorCckoM HUBOY, BM anatu ce kopucTe 3a kpeuparbe 3aHUMIBUBKX W afanTUBHUX
06pa3oBHUX OKpYXetba, npunarofeHnx pasnuuuTM notpebama u Temny ydyewa Mnahux
yueHuka. Y cpearOoLLKonckom obpasoBatsy, B omoryhaBa pa3Boj KpUTUYKOT pasMuLLIbaksa 1
BEWTWHA 3a pellaBare npobrnema kpo3 MHTEepaKTUBHE M MepcoHann3oBaHe nnatdopme 3a
ydyewe. Ha yHusepautetckom HuBOy, BW pagukanHo Mera MeToponoruje MCTpaxusara,

92


mailto:zdravkamajkic@gmail.com

IT Education and Practice TIE 2024

npyxajyhn coductuumpaHe anate 3a aHanu3y nogataka ¥ nogynupyhu passujare
WHOBATMBHUX CUCTEMA YNpaBrbaksa yuerweM. MpuTom, pag UCTUYe 13a30Be U eTUYKE aurneme y
Bean ca yeofewem BW y obpasosarwe, nomyT npuBaTHOCTW nopataka, anroputamcke
npucTpacHocTh a nocebHo noTpebe 3a 0Bykom HacTaBHWKa 3a kopuwwherse BU. Y 3akmbyuky aat
je npernegd npeaHocTH 1 orpaHuyersa BU y obpasosary, npu yemy je omoryheH yeug y byayhe
TPEHAO0BE W UMNMMKaLuje 3a 0Bpa3oBHe akTepe.

Kmoyune peun: BW y obpasosawy; BW y ocHoBHowkonckom obpasoBawy; BU y
cpearOLLKonckom 0bpasoBatby; BU y HacTasu.
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Regulating Artificial Intelligence for Higher Education

Kristina Stevanovi¢!” (/[0009-0000-8405-7204]

T University of Ni§, Pedagogical Faculty in Vranje, Serbia
* kandjelic@gmail.com

Abstract: Artificial Intelligence (Al) has paced its way into the area of education. This paper
focuses on higher education, describing the current practice of teachers in the utilization of Al
tools in the educational process. This shows that the usage of Al is left to the creativity of
teachers, which entails their sole responsibility for the actualization of potential risks coming
from the Al. From this starting point, the paper explains the need to regulate the process of
design, development and the usage of Al in higher education. The focus of the paper is on the
need to create the accountability framework, which will define the specific responsibilities of all
the actors involved in the process of implementing Al in higher education.

Keywords: Artificial Intelligence; higher education; regulation; accountability.

Perynucare BellTayke MHTENUreHLmje 3a BUCOKO
obpasoBame

Pe3ume: Bewwrauka uHtenureHumja (BU) je npoHaluna npoctop 3a npumeHy, nopes octanux u
y obnacTu obpasoBara. OBaj pap ce okycupa Ha obnacT Bucokor obpasoata. Monasehu
Of Onuca TPEHYTHE Mpakce HacTaBHUKa y kopuwhery BW anata y obGpasosHom npolecy, pas
nokasyje fa je OHO MPEenyLUTEHO UCKIbYYMBO KPEATUBHOCTU HacTaBHor ocobrba. To 3Haum ga
nojeanHN HacTaBHULM Koju kopucte BW anate camu cHoce OAroBOPHOCT ykormko gofe Ao
peanu3aluje NOTEHUMjanHUX pu3nKka Koju gonase ynpaso u3 npumeHe BU. WUmajyhu y sugy
0BaKBO CTake Yy Mpakcy, pap, Hajnpe, objawrasa noTpeby ga ce perynuwe npoec
npojekToBara, pa3soja u ynotpebe BU y Bucokom obpasosawy. Pag ce nocebHo dokycupa
Ha notpeby cTBapawa perynucaHor cuctema y kome he npeuusHo butn peduHucaHa
OLrOBOPHOCT CBMX y4eCHMKa npoLieca nmnnemeHTaupje BU y obnact Bucokor obpasosarsa.

KJ'by‘-IHe peyn: BeLTa4kKa VIHTeJ'IVIFeHLI'VIja; BUCOKO o6pa3osa|-be; perynaTtusa; 04roBoOpHOCT.
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Learning Challenges and Performance in the
Databases Course

Maja Radovig!* ([0000-0002-1983-1707] Katarina Kari¢! {210000-0002-0309-3404] gnq
Danijela Miloevig! {[0000-0002-4763-7012]
1 University of Kragujevac - Faculty of Technical Sciences Cagak, Cagak, Serbia
* maja.radovic@ftn.kg.ac.rs

Abstract: The Databases is a core course in computing disciplines since almost all systems
require data storage component. Teaching a database course, in general, is a challenging task,
due to several factors, such as increasing expectations of the job market, limited time frames of
aregular semester system, to name a few. Nowadays, many organizations are turning to NoSQL
databases as their preferred system of capturing and storing massive amounts of data, which is
actually one of the many challenges and possible improvements in teaching. Therefore, it is likely
that employees in all sizes of organizations will encounter NoSQL databases. At the Faculty of
Technical Sciences in Cagak, relational databases are studied in the second year of studies, and
the students enrolling in these studies have different prior knowledge in this field. This study
examines the possibilities of teaching improvements to the Database course, such as the
introduction of NoSQL databases, problem-based learning, solving practical problems,
designing, gamification, etc., so that future database designers acquire the advanced level of
knowledge required at the market. A survey of second-year students was conducted to determine
their views and attitudes towards the Database course improvements.

Keywords: database; education; SQL tools; NoSQL

WU3a3oBu yuera u nepdopmaHce Ha Kypcy base
noparaka

Pe3ume: base nogataka npeacTaBrbajy OCHOBY Y padyyHapCkum gucumnnmHama ¢ 063vpom aa
FOTOBO CBU CUCTEMU 3aXTEBajy KOMMOHEHTY 3a CknaguTere nogaraka. Mpegasara Ha kypcy
base nogataka, reHepasnHo rneaaqo, npeacTaBrbajy M3a3oB, yened HEeKONMKo haktopa, kao WTo
cy cBe Beha O4yekuMBatba Ha TPXKUWTY paja, OrpaHUYEHN BPEMEHCKM OKBMPU PELOBHOT
CeMecTparnHor cuctema, fa CrioMeHeMO camo Heke. [laHac ce MHore opraHusauuje okpehy
NoSQL 6asama nogaraka kao CBOM npedeprpaHoOM CUCTEMY 3a NMPEY3UMare W CKNaauTEHe
OFPOMHUX KOMNYMHA NofaTaka, LTO je 3anpaBo jedaH 04 MHOTMX U3a30Ba u Moryhux npasaLa y
noborbLaky HacTase. CTora je BepoBaTHO a he ce 3anocneHu y CBUM opraHu3auuja cycpectu
ca NoSQL 6a3ama nopartaka. Ha ®akynteTy TexHUUKIUX Hayka y Yauky Ha [pyroj roanHu cTyauja
u3yyaBajy ce penavuoHe 6a3e nogataka, a CTyAEHTU KOjW yNuCyjy OBe CTyAuje MMajy pasnuumTa
npegsHawa u3 oBe obnactn. OBa cTyauja ucnuTyje MoryRHOCTM yHanpefewa HacTaee Ha
npeameTy basa noparaka, kao wro je yeoherwe NoSQL 6asa nogataka, yyere 3aCHOBaHO Ha
npobrnemuma, peluaBatbe NPakTU4HUX Npobnema, NpojeKkToBakbe, ramndmkaumja UTA., kako bum
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Bynyhwu ousajHepu 6a3a nogataka CTEKNN HANPESHW HUBO 3HaHA KOjU je 3aXTEBaH Ha TPXMLLTY.
CnpoBefieHa je aHKeTa CTygeHaTa [pyre roguHe kako 6u ce yTBPAMMN HUXOBU CTABOBM
CcTaBoBM 0 yHanpeherwy npeameTa base nogartaka.

KrbyyHe peun: 6ase nopataka; obpasosawe; SQL anatu; NoSQL
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The Analysis of IT Competencies in the Hospitality
Related Study Programs in the Republic of Serbia

Dusan Garabinovi¢!* [0000-0002-6247-3060]’ Milo$ Pap|(';2 [0000-0001-7628-3439] gnd
lvona Radojevi¢ Aleksic¢? (10009-0005-5953-9574]
1Higher Business School of Professional Studies “Prof. dr Radomir Bojkovi¢”, KruSevac, Serbia
2 University of Kragujevac, Faculty of Technical Sciences Ca&ak, Serbia
* dusan.garabinovic.032@gmail.com

Abstract: Following the trends of modern tourism development and the expansion and adoption
of new technologies, the hospitality industry is constantly improving its service, which is most
commonly based on information technologies. The stated situation is noticeable in the two main
segments of the hospitality industry — the hotel and restaurant industry and in most activities
carried out before, during, and after the guest's stay. Depending on the tasks performed, human
resources in the hospitality industry must have adequate competencies to use the available IT.
Thus, their adequate education is necessary. The subject of this paper is the analysis of IT
competencies in the hospitality-related study programs in the Republic of Serbia. The aim is to
determine the presence of IT courses (compulsory/elective) in hospitality study programs
implemented at institutions of higher education in the Republic of Serbia. The study programs
were analysed according to the type and level of study and ownership type of the institutions that
implement them. Study programs accredited during or after 2017, whose name directly refers to
the hospitality industry, were included in the analysis.

Keywords: education; HEISs; curriculum; hospitality studies; competencies.

Ananu3sa UT komneTeHuUMja Ha CTYANjCKUM
nporpamuma yroctuterscrtsa y Penyonuum Cpouju

Pe3sume: MNpatehn TpeHOoBe caBpeMeHor passoja TypusmMa 1 ekcraHauje 1 npuxeaTara HOBUX
TEXHOMOrnja, YrocTuTerbcka MHOYCTpUja KOHCTAHTHO YHanpefyje cBoje ycnyre, Hajuelwhe
3acHOBaHe Ha MHOPMaLMOHUM TexHonorujama. HaBedeHa cuTyauuja je npumeTHa y ABa
rnaBHa CErMEeHTa YroCTUTErbCKE MHOYCTpUje — XOTENMjepCcTBy W pecTopaTepcTBy Wy BeRnHM
aKTMBHOCTM Koje ce obaBrbajy npe, TOKOM M HakoH 6opaBka rocta. Y 3aBUCHOCTM of 3aaaTaka
koje obaBrbajy, JbyACKM PEcypcu Y YroCTUTErbCKOj WHAYCTPUjM MOpajy WMaTu afekBaTHe
KomneTeHuMje 3a Kopuwhere AOCTYMHUX MHOPMALMOHMX TEXHOMOrMja, Te je HMUXOBO
afeksaTHO obpa3oBare HeonxofHo. MpeameT oBor paga je aHanusa WT komneTeHumja Ha
CTyaMjcKkMM nporpammuma yroctutersctea y Penybnuum Cpbuju. Lurs je aa ce yTBpam npucycTeo
WUT npegmeTa (06aBe3HNX/M3DOPHMX) HA CTYAMCKMM Mporpamuma YrocTuTersctea Koju ce
peanuayjy Ha ycTaHoBama Bucokor obpasoBarsa y Penybnuumu Cpbuju. CTyaujckv nporpamm cy
aHanuavpaHu npema BpCTY 1 HUBOY CTyAMja U BPCTW BNACHULLTBA YCTaHOBA KOje UX peanuayjy.
Y aHanuay cy yKrbyyeHu CTyAMCKW nporpamu akpeauToBaHW TOKOM MnM HakoH 2017. roguHe,
Ynju Ha3MB QUPEKTHO ynyNyje Ha YroCTUTErbCKY UHAYCTPUY.

KrbyyHe peuu: obpasoBatbe; BLUY; cTyaunje yrocTuterbcTea; kKoMneTeHLmje.
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Trends and Development Challenges of
Entrepreneurial Education in Serbia

Luka Gavrilovi¢!" (2)0009-0004-7484-2793] Katarina Kari¢! (310000-0002-0309-3404] gnd
Milo§ Papic! (210000-0001-7628-3439]

' University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* |uka.gavro.00@gmail.com

Abstract: In the era of globalization and rapid technological changes, entrepreneurship emerges
as a key factor in economic development and innovation. Entrepreneurial education, as a
systematic preparation of individuals to be effectively implemented in systemic education and
entrepreneurial ventures, represents a crucial component of this process. The field of
entrepreneurial education faces numerous challenges that need to be recognized in all spheres
of the educational system to ensure its effectiveness and relevance. The aim of this paper is to
present the current state of entrepreneurial education in Serbia which was achieved through
curriculum analysis at different levels of education.

Keywords: entrepreneurship; vocational schools; HEIs; curriculum; informal education.

TpeHOoBM U U3a30BU pa3Boja Npeay3eTHUYKOT
obpasoBata y Cpouju

Pe3ume: Y epu rnobanmsaumje 1 6panx TeXHONOLIKMX NPOMEHa, MPEAY3ETHULLTBO Ce MojaBrbyje
Kao Kiby4YHW (PaKTop EKOHOMCKOr passoja M uHosauwja. [pegdy3eTHuuko obpasoBarse, kao
cucTematcka npunpema nojeauHaua 3a euKkacHO yKIbyuuBare Y CUCTEMCKO 0Bpa3oBare u
npesy3eTHUYKE MOAyXBaTe, MPEACTaBrba CYLUTMHCKY KOMMOHEHTY oBor npoueca. Obnact
npegy3eTHUYKor oOpasoBara cyodaBa ce ca OpojHum u3azoBuma koju Tpeba pga Gyay
npeno3HaTti y cuM cchepama 06pa3oBHOr ccTEMa Kako Bu ce ocurypana weroBa eqmkacHocT
1 peneBaHTHOCT. Linrb 0BOT paja je Aa npukaxe TPEHYTHO CTake Npeay3eTHUYKOr 0bpasoBatba
y Cpbuju, koje je NOCTUrHYTO KPO3 aHanW3y HacTaBHMX MaHOBA M Nporpama Ha pPasnuunuTum
HWBOMMA 0Dpa3oBat-a.

KrbyyHe peuu: npefdys3eTHULITBO; CTPYYHe LUKOME, BUCOKOLLKONCKE YCTAHOBE, HE(OpMariHo
obpasoBatse
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Understanding and Addressing Motivational
Challenges Among University Students

Sasa Cvetkovi¢!” (2 0009-0007-2068-1391] gand VVesna Ruzici¢! (2/[0000-0002-9387-7236

University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* sasa.cvetkovic@ftn.kg.ac.rs

Abstract: This paper explores the intricate dynamics surrounding the motivation and
perspectives of university students born after the mid-1990s (Generation Z). It brings to light the
generation gap and the clash between the expectations of educators and the realities of changing
student interests. The paper uncovers a new paradigm where many students lack intrinsic
motivation, struggle with study commitment, and prefer easy solutions, often relying on readily
available information without critical evaluation. If left unaddressed, these trends pose profound
challenges to the educational system, potentially leading to a society reliant on information
consumerism. Additionally, the paper examines the role of educators in adapting to these
changes, emphasizing the need for a holistic approach to education beyond mere knowledge
transfer. Strategies to address these challenges are discussed, highlighting the importance of
redefining the role of educators, cultivating intrinsic motivation and critical thinking skills, and
fostering a more dynamic, effective, and supportive learning environment aided by student
selection based on a genuine interest in study subjects and motivation to study.

Keywords: motivation; generation z; information consumerism; holistic approach; student-
centered learning

PasymeBambe 1 pewiaBawbe U3a3oBa motusauuje mehy
CTYAEHTMMa yHUBEp3UTeTa

Pe3ume: OBaj pag ucTpaxyje CroXeHy AWHaMUKY Koja OKpYXyje MOTWBaLMjy U nepcnekTuse
cTyfeHata yHusepauteTa pofeHux nocne cpepuHe 1990-ux (reHepaumja 3). OH oceeTrbasa
reHepaupjckn jas n cykob uamefly ouekuBarwa npegaBaya M CTBAPHOCTM MPOMEHEHNX
WHTepecoBara CTydeHata. Pap OTkpuBa HOBY napagurMy y Kojoj MHOMM CTYAEHTU Hemajy
YHyTpaLLty MoTuBaLujy, Bope ce ca npepaHowwhy ydyewy 1 npedepupajy nakwa peluera,
4ecTo ce ocnarbajyhu Ha nako JOocTynHe uHdopmaumje 6e3 kpuTudke eBanyaumje. Ako ce 0Bu
TPEHAO0BW HE peLLe, OHW NpeaCcTaBrbajy 030UIbHE 13a30Be 3a 06pa30BHM CUCTEM, MOTEHLMAITHO
BoAehn [0 [ApylWwTBa 3aBMCHOM 04 KOH3yMepuama uHdopmauuja. Mopea Tora, pag ucnutyje
ynory npegaeaya y npunarofjaeatby OBMM MpOMeHama, Harmawasajyhu notpeby 3a
XONMCTUYKUM NpUCTYNoM 06pa3oBatby Koju NpeBasinasu nNyko NpeHoLLebe 3Hatba. Pasmatpajy
ce cTpatervje 3a peliaBare OBWMX 43a30Ba, UCTUHYhM BaxXHOCT pepeduHncara ynore
npefasava, Heroawa YHyTpallbe MOTUBALMje U BELITUHA KPUTUYKOT pasMuLLibara, kao 1
noacTULaa AnHaMuuHujer, edmkacHujer 1 noapxasajyher okpyxera 3a yyetbe, y3 ogabup
CTyAeHaTa Ha OCHOBY CTBApHOT MHTEPECOBatba 3a NPeAMET M MOTUBALM|E 33 YYetbe.

KrbyuHe peum: npojekToBarbe; cumynaumja; enektpo-nmHeymatuka; FluidSIM; epykatveHa
nocTaBka.
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Prerequisites for Higher Quality Education: Teachers'
Attitudes on the Application of Artificial Intelligence
Tools in Teaching

Vesna Ruzii¢! (2[0000-0002-9387-7236] Miloratka Simeunovi¢2 {=[0009-0000-3093-3475]
and Nataga Gojgi¢! {=0000-0002-9307-277X]
" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 Technical School, Ivanjica, Serbia
* vesna.ruzicic@ftn.kg.ac.rs

Abstract: This paper presents research on the impact of artificial intelligence (Al) on improving
the quality of education. The focus of the research is teachers' views on the application of Al
tools in primary and secondary education. The application of advanced technologies such as Al
opens up new opportunities, potentials, and challenges in education. With the help of Al, which
simulates human intelligence in making inferences or predictions, computer systems can provide
personalized guidance, support, or feedback to students and teachers in the educational
process. The paper aims to identify the prerequisites for quality education, analyze teachers'
views on the application of Al tools in the teaching process, and highlight the perceived
advantages of the application. Successful integration of Al tools depends on teachers' positive
attitudes, technological literacy, and readiness for change. The study concludes that adequate
training and support for teachers, together with transparency and understanding of potential
risks, can significantly contribute to the successful implementation of Al technology in education.

Keywords: Al tools; teaching; teachers' attitudes; education.

MpepycnoBu 3a KBanuMTeTHMje 00pa3oBatbe: CTaBOBM
HacTaBHMKA O MPUMEHU anaTa BelwTayke
WHTEeNUreHumje y Hactasu

Peaume: OBaj pap npeacTaBmba UCTpaxuBawe O yTuLajy BewTayke uHTenureHuuje (BY) Ha
yHanpehete kBanuteTa obpasoBara. Y (hOKyCy UCTpaxuBara Cy CTABOBW HACTaBHWKA O
npumeHu anata BU y ocHOBHOM W cpefrseM 0b6pa3oBatby. MpuMeHa HanpeaHux TeXHomoruja
Kao LUTO je BeluTayka MHTENUreHuwja oTBapa HoBe MOryRHOCTW, MOTEHUWjane M M3asose Y
obpasoBatby. Y3 nomoh BelTauke MHTENUrEHUMjE, KOja CUMYNMpa JbYACKY WHTENMreHUmjy Y
LOHOLIEHY 3akibyyaka WnmwW  npedBufara, KOMMyTEPCKM CUCTEMW  MOTY  MPYXUTU
nepcoHanM3oBaHo Bohere, NOAPLLKY UM NOBPaTHY MHGOPMALMY YHEHNLMMA 1 HACTaBHULMMA
y obpasoBHOM npouecy. Pag uma 3a uwb [a WAEHTUDUKYje NpemycnoBe 3a KBANMTETHO
obpasoBatbe, aHanuaupa CTaBoBE HACTaBHMKA O NpUMeHK anaTa BU y HactaBHOM npouecy
WCTaKHe YoueHe NPeaHOCTY MpUMEHe. YcnellHa HTerpauyja anata BU 3aBucy of noauTuBHMX
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CTaBOBA HACTaBHWKa, TEXHOMOLLIKE MMCMEHOCTYU 1 CNPEMHOCTY 3a npomeHe. CTyauja 3akrbyyyje
[a apekBatHa obyka W nogplwika HacTaBHULMMA, 3ajedHO Ca  TpaHcnapeHTHowhy u
pasyMeBakeM MOTEHUMjaNHNX pU3nKa, MOXe 3HayajHO [OMpUHETU YCMEWHOj NpUMEHH
TexHonoruje By obpasoBatby.

KrbyyHe peun: anatv BU; nogyyaBatbe; cTaBoBW HacTaBHUKA; 06pasoBarse.
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Digital Competences in Preschool Education

Vesna Stevanovic¢!” [0009-0000-7629-3098]1 Malisa Stevanovi¢? (2/[0009-0009-9913-3914]
and Marija Jovi¢3 (12[0009-0008-8125-1085]
The Academy of Applied Preschool Teaching and Health Studies,Department of Preschool
Teaching Studies, Aleksinac, Serbia

2The Academy of Applied Preschool Teaching and Health Studies, Department of Technical
and Technological Studies, KruSevac, Serbia
3Toplica Academy of Applied Studies,Department of Agriculture and Food Technology Studies,
Prokuplie, Serbia
* vesna.stevanovicpk@gmail.com

Abstract: Digital technologies have become an integral part of all segments of life and work,
making elementary literacy unthinkable without digital literacy. Children of preschool age show
the need and interest in using digital technologies and the Internet, applications for
communication, entertainment and learning. In doing so, it is important to pay attention to the
safe use of digital technologies and to protect children from various and diverse possibilities of
abuse on the Internet. That is why it is necessary to develop the culture of using digital
technologies and digital competence already at preschool age. Parents, and especially
educators, have a primary role in the development of preschool children's digital competences.
Therefore, educators must possess appropriate digital competences: general and specific,
related to the profession they are engaged in. Preschool teachers acquire these competences
during their initial education, and later through continuous professional development. This
paper includes and processes digital competences in preschool education through the digital
competences of preschool children and digital competences of preschool teachers.

Keywords: digital literacy; digital competences; digital culture; preschool teacher; preschool
education

AvrutanHe komneTeHuUuje y NpeaWKONCKOM
obpazoBamy

Pe3ume: [lurutanHe TexHonoruje nocrane Cy cactaBHu €0 CBUX CerMeHata XuBoTa M paja,
unHehu fa ce eneMeHTapHa MUCMEHOCT HE MOXe 3amucnuTi 6e3 aurutanHe NMCMEHOCTM.
Heua npepwkoncke fobu nokasyjy notpeby u uHTepecoBawe 3a kopuwherem AUrUTanmHuX
TEXHOMNOrMja 1 MHTEPHETa, annukauuja 3a kKoMyHukauujy, 3abay n yuerse. Mpn Tome je BUTHO
0bpaTtnT naxtwy Ha 6e3begHy ynoTpeby AWrMTanmHWX TEXHOMOrWja W 3aWTUTUTU Jely of
pasnMUMTMX U PasHOBPCHWMX MoryhHOCTM 3moynoTpebe Ha WHTEPHETY. 3aTo je HEONnXogHo
pasBujaTi KynTypy ynotpebe AMruTanHux TexHororvja 1 AurutanHe komneteHuuje Beh Ha
NpeaLKONCKOM y3pacTy. PoguTtersu, a HapouMTo BacnuTauu UMajy npumapHy yrory y passojy
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QUTUTanHUX KoMneTeHuuja npeplkoncke aeue. 36or Tora, BacmuUTaun Mopajy nocegoBaTty
ofrosapajyhe aurutanHe KoMneTeHuuje: onwTe W cneunduyHe, Be3aHe 3a Npodecujy Kojom
ce 6aBe. OBe KOMMNETEHUMje BacnuTauyM CTUYY y TOKY CBOT WHUUMjanHor obpasoBarba, a
kacHuje Kpo3 KOHTUHYWpaHo npodecroHanHo ycaspluasatbe. OBaj pag obyxsata u obpahyje
QUrUTanHe KoMneTeHUMje y NPeALIKONCKOM 0Bpa3oBarby Kpo3 aurutanHe komneTeHuumje aeue
npeaLUKonckor y3pacra u gurutanHe KOMI'IeTeHLU/Ije Bacnutava.

KrbyyHe peuu: gurutanHa NUCMEHOCT; AWIMTanNHe KOMMETEeHUMje; AUrUTanHa KynTypa;
BacnuTaY; NpeaLLIKoricko 0bpasoBare
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Patentability of Al-Related Inventions in Practice of the
European Patent Office and the Intellectual Property
Office of the Republic of Serbia

Snezana Sarboh! (210009-0004-0764-04111 gnd Sada Zdravkovic2” (£0009-0003-7619-2563]

!Intellectual Property Office, Belgrade, Serbia
* zdrale77@gmail.com

Abstract: Current rapid development of Artificial Intelligence (Al) technologies posed many
questions both for national and international patent system. One of them relates to the matter
of patentable inventions and exceptions to patentability, and the other relates to evaluation of
novelty and inventive step as patentability criteria. Current patent legislation cannot deal with
these arising problems related to Al inventions in each case. Therefore, it is necessary to
discuss, propose and implement new solutions to national patent laws and international treaties
in order to overcome above mentioned problems and to harmonize work both of national and
regional patent offices. It also expected that both policymakers and stakeholders take part in
this process. In this paper is given an overview of current situation in this field, especially at the
European Patent Office and the Intellectual Property Office of the Republic of Serbia.

Keywords: patentability; invention; patent; artificial intelligence; Al.

MaTeHTMOMNHOCT NpOHana3aka u3 06nacTu BewTayke
WHTenureHumje y npakcu EBponckor 3aBoaa 3a
naTeHTe U 3aBoAa 3a MHTENEKTYasnHy CBOjUHY
Peny6nuke Cpbuje

Pe3ume: AxktyenHu 6p3u pa3Bsoj TexHonoruja y obnactu BewwTauke uHTenureHuuje (B)
MoCTaBMO je MHOTa MUTakba M Npef HauWoHamHW W nped MefyHapoaHW MAaTEHTHU CUCTEM.
JegHoO of HMX Ce OJHOCM Ha NuTake MaTeHTMOMNMHWX npoHanasaka M u3yseha of
NaTeHTMOUITHOCTK, @ APYro Ce OAHOCU Ha MPOLEHY HOBOCTU M MHBEHTUBHOCTY Kao KpUTepujyma
NaTeHTMOMNHOCTW. AKTyenHa naTeHTHa nerucratMBa He MOXe Y CBakOM Crydvajy Aa peLum
npobneme Koju ce mojaBrbyjy Y Beau ca MpoHanacumma u3 obnactm BW. 36or Tora je
HEOMX0AHO PasMOTPUTH, NPEANOXUTA U MPUMEHWUTW HOBA PELLEHA Y HALMOHAMHWUM NaTEHTHUM
3aKkoHuMa u mefyHapogHum yroBopuma a 6u ce rope HaeegeHu npobnemu pewvnn u aa ou
Ce XapMOHW30Ba0 paf HaLMOHaMHUX W pervoHanHux 3aeoja 3a nateHTte. Takofe ce oyekyje
Aa Yy OBOM npoLecy yyelwhe y3amy Kako KpeaTopu NOSUTUKE, Tako U KOPUCHULK. Y 0BOM pagy je
[aT npernes akTyenHe cutyaumje y oBoj obnactu, noce6Ho y EBponckom 3aBogy 3a naTeHTe
3aBoay 3a nHTenekTyanHy cBojuHy Penybnuke Cpbuje.

KrbyuHe peum: naTeHTMBUNHOCT; NpoHanasak; NaTeHT, BeluTayka uHTenureHuyja; BU.
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The Impact of the KVINK Innovation Incubator on the
Development of the Startup Ecosystem at the Faculty
of Mechanical and Civil Engineering in Kraljevo

Tanja Dulovig!" ([0000-0003-3265-5661] Stefan Pajovi¢! (210000-0001-9697-2266] Predrag
Mladenovi¢! (2[0000-0002-3315-4642] gnd \/ladan Grkovi¢! (121[0000-0003-1229-4678]
"University of Kragujevac, Faculty of Mechanical and Civil Engineering in Kraljevo, Serbia
* dulovic.t @mfkv.kg.ac.rs

Abstract: Innovation incubators play a crucial role in enhancing the innovation ecosystem by not
only supporting the development of new products, technologies, and services but also through
providing guidance, support, and resources through the innovation process. Innovation
incubators perform such a role by enabling interdisciplinary collaborations through networking
and connections to resources as well as by providing mentor programs for acquiring
entrepreneurial skills and experience. Therefore, innovation incubators are an essential part of
university infrastructure that helps sustain not only individual startup development but also the
creation of a robust innovation ecosystem fostering further economic growth and progress. This
study analyzes the impact of the innovation incubator on the development of the startup
ecosystem at the Faculty of Mechanical and Civil Engineering (FMCE) in Kraljevo. Through a
descriptive approach to research, data from the Kvink innovation incubator were analyzed to
determine the support provided by the incubator in forming startup teams, developing innovative
projects, and promoting entrepreneurial spirit among students and researchers. The results of
the study indicate a significant positive impact of the innovation incubator on the development of
the startup ecosystem at FMC. Also, some success factors were identified and challenges were
revealed for more sustainable development of the entrepreneurial culture within the faculty.

Keywords: Kvink innovation incubator; startup ecosystem; Faculty of Mechanical and Civil
engineering; entrepreneurship.

Ytuuaj nnosaumoHor nikyoatopa KBUHK Ha pa3Boj
cTaprtan ekocuctema Ha PaKynTeTy 3a MalUIMHCTBO U
rpafjeBMHapcTBO Y KparbeBy

Pe3ume: MHoBaumoHu wHKyGaTopu wWrpajy KrbyyHy ymory y yHanpehewy MHOBaLMOHOT
€KOCUCTEMA He CaMo NoapXaBakeM pa3Boja HOBUX NPOM3BOAA, TEXHOMoMMja 1 ycnyra, Beh u
npyxarem CMepHULA, NOAPLLKE W pecypca Kpo3 NpoLec MHoBaumja. VIHoBaLmoH uHkybaTopu
ocTBapyjy OBy yrory omoryhasawem MHTEPAUCLIMNNWHAPHE Capadie KPo3 ymMpexasarwe U
noBe3nBatbe Ca PecypcuMa, Kao W Kpo3 MEHTOPCKE Mporpame 3a CTuuame Npeay3eTHUHKUX
BewWwTnHa n uckyctea. CTora Cy WHOBALMOHM WHKYOATOPU CYLUITMHCKM OE0 YHUBEP3WUTETCKE
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WHPACTPYKTYpe Koju MOMaxy He camo OAPXKMBOM pa3Bojy NojeAuHayYHuX CcTtaptanosa, Beh u
CTBapatby CHaXHOT MHOBALMOHOT €KOCUCTEMA KOjU MOACTMYE [darbi EKOHOMCKM pacT U
Hanpegak. OBa cTyauja aHanuaupa yTuuaj MHOBALMOHOT MHKyDaTopa Ha pasBoj cTapTan
ekocuctema Ha PakynTeTy 3a MawwHCTBO M rpafesuHapctBo (PMI) y Kparbesy. Kpos
LECKPUNTUBHU MPUCTYN UCTPaXMBAkbY, aHanu3npaHu cy nogauy 13 MHOBALMOHOr MHKybaTopa
KBuHK kako 61 ce yTBpauna nogpLuka kojy uHkybaTop npyxa y (opmuparby ctapTan TMMOBa,
pa3BOjy MHOBATMBHMX NpojekaTta U NPOMOBUCALY NPEAY3eTHUYKOr Ayxa Mehy cTyaeHTuma w
UCTpaxuBaumma. Pesyntati ucTpaxuearsa ykasyjy Ha 3HauajaH no3uTUBaH yTuULaj MIHOBALMOHOT
nHKkybaTopa Ha pasBoj cTapTan ekocucTema Ha ®MI. Takohe, MOEHTU(MKOBAHM Cy HEKM
hakTopy ycnexa 1 OTKPUBEHU 13a30BW 32 OAPKMBUjI Pa3Boj NPEeLy3ETHUYKE KYNTYpe YHyTap
thakynTeTa.

KrbyyHe peun: KBuHk MHOBaLMOHN MHKybaTOp; cTapTan ekocucteM; dakynteT 3a MaLLMHCTBO
n rpafeBnHapcTBO y Kparbesy; Npemy3eTHULITBO.
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Empowering Student Entrepreneurship Education:
The Role of Academic Innovation Incubators

Nikola Radosavljevi¢!" (0000-0002-9203-4499] ' SneZana Dragicevi¢! (210000-0002-6244-
01111 and Milica Bokovi¢2 (2{0009-0008-1530-269X]
1 University of Kragujevac, Faculty of Technical Sciences Ca&ak, Republic of Serbia
2 Innovation incubator of Faculty of Technical Sciences, Cagak, Republic of Serbia
* nikola.radosavljevic@ftn.kg.ac.rs

Abstract: In today’'s rapidly evolving landscape of technology and innovation, the role of
academic institutions extends beyond traditional education. Universities and faculties are
becoming hubs of entrepreneurial activity, fostering cultures of innovation and creativity.
Entrepreneurial education, especially at technical faculties, is a driving force for improving the
skills needed to launch startups and innovative businesses that lead to the creation of new value,
the commercialization of inventions and the creation of new jobs. By the end of 2023, with the
support of the Ministry of Science, Technological Development and Innovation of the Republic
of Serbia, fourteen innovation incubators have been established at faculties and institutes
throughout Serbia. These innovative incubators provide a supportive environment that improves
the entrepreneurial potential of students, equipping them with the skills and resources needed to
develop innovative ideas and start business ventures. One such incubator is the Innovative
incubator of Faculty of Technical Sciences in Cagak, which has shown significant progress in its
first six months. This paper explores the importance of academic innovation incubators in
empowering student entrepreneurship education, highlighting their role and impact.

Keywords: entrepreneurship; entrepreneurship education; innovative incubators; student's
startup teams; Innovative incubator of Faculty of Technical Sciences in Cagak;

OcHaxuBame CTyAeHTCKOr npeay3eTHUYKOr
obpa3oBatba: ynora akageMCcKMX MHOBaLMOHUX
UHKyOaTopa

Pe3ume: Y gaHalwbem OKpyxery TEXHONOMMje M MHOBaUmja Koje ce u3y3eTHo Gp3o passuja,
ynora akagemckux MHCTUTyUMja Ce npoTexe M3BaH TpaguumoHanHor obpasoBatba.
YHUBEp3UTeTH 1 (hakynTeT NoCTajy CpeauLLTa NPeay3eTHUYKe akTUBHOCTM, Heryjyhn KynTypy
WHOBauMja W KkpeaTusHocTW. [lpefy3eTHMYKO 0OpasoBakbe, MOCEOHO HA  TEXHUYKMM
chakynTeTuma, je MOKpeTauyka CHara 3a yHampefere BewTuHa moTpebHMX 3a MOKpeTame
cTapTana v IHOBaTUBHUX NOCIIOBA KOju BOAE ka CTBaparby HOBE BPeJHOCTM, KOMepLmjanm3auumjmu
WHBEHLWja U CTBapakby HOBUX pagHuX MecTa. Kpajem 2023. roguHe, y3 nogpluky MuHucTapcTsa
Hayke, TEXHOMOLUIKOT passoja W wHoBauuja Penybnuke CpOuwje, OCHOBaHO je 4eTpHaecT
WHOBALMOHMX MHKyBaTopa Ha dhakynteTuma u MHCTUTYTUMA Wwinpom Cpbuje. OBK MHOBALMOHM
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nHKybaTopu npyxajy noapxasajyhe OKpyxerwe Koje yHanpehyje npefy3eTHWYKM noTeHumjan
cTyaeHata, onpemajyhu ux BeLUTHama 1 pecypcuma notpebHuM 3a pa3Boj MHOBATUBHNX 1aeja
W MoKpeTawe MOCHOBHUX NogyxBaTa. JedaH TakaB WMHKyb6aTop je WHOBaumoHW wHKyGaTop
dakynTeTa TEXHUYKMX Hayka y Yauky, Koju je TOKOM MpBKX LIECT MECELW Noka3ao 3HayajaH
Hanpegak. OBaj pag UCTpaxyje 3Hauaj akaLeMCKUX MHOBALIMOHWUX UHKybaTopa y OCHaXMBakby
CTYZEHTCKOr npeay3eTHUYKor 0bpa3oBara, Harnatlasajyhu hUxoBy ynory u ytuua;.

KrbyyHe peum: npegy3eTHWLITBO, MPedy3eTHUYKO 06pasoBare; MHOBALWMOHW WHKyGaTopu;
CTYLEHTCKM CTapTan TUMOBY; VIHOBaLMOHM MHKyGaTop dakynTeTa TEXHUYKNX Hayka Y Yauky
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Paradigms of Digital Competencies of Students in
Higher Education in the Age of COVID-19

lvana Bulut Bogdanovié1* [0009-0009-7110-5479]1 Nebojéa Denic¢2* (12/[0000-0003-2584-

259X Jelena Stojanovi¢? (10009-0004-6729-2748] Kostadinka Stojanovi¢3 (-/[0009-0008-
5796-312X] and Momir Mili¢4 ([0009-0004-9210-4137]

1 Faculty of Social Sciences, Belgrade, Serbia
2Faculty of Sciences and Mathematics, University of Pristina, Kosovska Mitrovica, Serbia
3 Faculty of Mathematics and Computer Sciences, Alfa BK University, Belgrade, Serbia
4Faculty of Information Technology, Alfa BK University, Belgrade, Serbia
" ivana.bulut@fdn.edu.rs

Abstract: This qualitative study aims to investigate the degree of digital competences of students
at the university level and their readiness for the modern context of the digital environment. In
this sense, the challenges in higher education that are a consequence of the pandemic, COVID
19, will be presented, with a focus on the increased use of ICT in the learning process among
students. The aforementioned activities will be undertaken in order to propose recommendations
for the improvement of educational, i.e. curricula, as well as strategies for the development of
digital competences in educational institutions, in order to examine the perception of students
about their digital abilities and needs, as well as to propose recommendations for improvement.
We hope that the results of this work will serve as a basis for the development of effective
strategies and programs for the improvement of students' digital competences.

Keywords: Educational software; Digital literacy; Electronic education, Digital competences,
COvID19.

Mapagurme aurnTanHMX KOMNeTeHUMja cTyaeHaTa y
BMCOKOM oOpa3oBamy y goba COVID-a 19

Pesume: OBa kBanuTaTMBHA CTyaMja WMa 3a UMb [a WCTPaXW CTeneH AurutarHux
KOMMeTeHUuja CTyAeHaTa Ha YHWUBEP3UTETCKOM HUBOY W HWUXOBY CMPEMHOCT 3a CaBpPEMEHM
KOHTEKCT OMruTarHor okpyxewa. Y Tom cmucny, 6uhe npenctaBrbeHW 13a30BM Y BUCOKOM
obpasoBatby Koju cy nocnepuua naxHaemuje, COVID 19, ca dokycom Ha noehany ynotpeby
VKT y npouecy yyewa mehy cTydeHTuma. HasegeHe aktuHocTu Buhe nmpegyseTe y uumby
npegnaratba npenopyka 3a yHanpehewse 06pa3oBHMX, OQHOCHO HACTaBHWX MNaHoBa W
nporpama, kao 1 CTpaTteruja 3a pa3eoj AUr1TarnHux KoMneTeHumja y 06pasoBHAM MHCTUTYLMjaMa,
kako 6u ce wcnuTana nepuenuuja y4YeHuKa O HMXOBUM LUMUTanHUM CrnocoBHOCTUMA W
notpebama, kao 1 fja npeanaxe npenopyke 3a yHanpefhewe. Hagamo ce aa he pesyntati oBor
paZa nocnyxuT Kao OCHOBA 3a pasBoj edMkacHUX CTpaTeruja u nporpama 3a yHanpehere
AUTUTanHUX KOMNeTEHLMja y4eHuKa.

KroyyHe peum: ObpasosHu codpteep; [urutanHa nucmeHocT; EnekTpoHcko obpasoBarbe,
[Ourutante komneteHuuje, COVID 19.
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Students’ Evaluation of ESP Textbook in the IT Field -
A Pilot Study

Milica KoCovi¢ Pajevi¢!" (2/[0000-0002-2897-8438]
1 State University of Novi Pazar/English language department, Serbia
* mkocovicpajevic@np.ac.rs

Abstract: The research presents an evaluation of a textbook used in ESP classes, based on
students' perceptions, aiming to identify strengths and areas for improvement. Data were
collected from 60 respondents who rated various aspects of the textbook on a 7-point Likert
scale. Students evaluated categories based on pre-determined criteria. The results indicate that
students highly appreciate the textbook's clarity in grammar and its contemporary and relevant
topics. On the other hand, lower scores were noted for the balance of textual and visual elements
and the language level of tasks, suggesting a need for better integration of visuals and more
advanced tasks to cater to higher proficiency levels. Additionally, including different varieties of
English could enhance the textbook's appeal. Overall, while the textbook is well-received,
addressing these specific areas could further improve student satisfaction and learning
outcomes. This study emphasizes the importance of continuous feedback in the language
learning and teaching process, which would further contribute to improvements in educational
resources, primarily textbooks, to better meet learners' needs.

Keywords: ESP; IT; technology; textbooks; textbook evaluation

CtypeHTCKa eBanyaumja yuoeHuka 3a ESP y UT nomy:
nunoT cTyauja

Pe3ume: VcTpaxuBare npeactaBrba esanyauujy yubeHuka Koju ce KOpUCTe Ha YacoBuma
ESP, Ha ocHoBy nepuenuuje cTygeHaTa, ca LMrbeM Aa ce UOEHTUUKYjy HeroBe npeaHocTy,
Kao M 0enoBu Koju ce mory noborbwath. Mpukynmbenn cy nogauyn of 60 ucnutaHuka Koju cy
oUetMBanM pasnuuuTe acnekte yubeHuka Ha CcemMoCTeneHoj ckanu JlukepToBor TWna.
CTymeHTM Cy ouerMBanW KaTeropuje Ha OCHOBY MPETXOAHO Ae(WHUCAHUX KpuUTepujyma.
Pesyntatin ykasyjy Ha TO Aa CTyAEHTM HajBuLe LieHe jacHOCT yubeHWka Kaga Cy y nuTarwy
rpamaTuyki cagpxaju, kao 1 caBpeMeHe W perneBaHTHe Teme y oksupy yubennka. C gpyre
CTpaHe, HWXe OueHe Cy [foferbiBaHe 3a (He)ycknaReHOCT TEeKCTyanHUX W BU3YENHWX
enemeHara y yLibeHuKy, Kao 1 3a je31uKu HUBO aKTMBHOCTM M 3aaaTaka, LTO ykasyje Ha noTpeby
3a 60/bOM MHTErpaumMjoM BU3yenHUX acnekarta yubeHuka v HanpegHujuM 3agauuma Koju 6w
Ounu ageksaTHM 3a CTyfdeHTe Ca BULLMM HUBOOM 3Hawa jesuka. llopef Tora, yKibyumBare
pasnUuMTIX BapujeTeTa EHrNEeCKor jeanka Moxe NO3UTUBHO YTULATK Ha nepuneumjy yubeHuka.
YonwuteHo, nako je yLbeHuk nosauTueHO npuxeaheH of cTpaHe cTyaeHata, noborbluarke 0BUX
KOHKPETHWX acnekata MoXe A0AaTHO a NoborbLUa kUXOBO 3340BOMLCTBO YLIOEHUKOM W UCXOAE
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yyetsa. VcTpaxuBatbe Harnallasa BaXXHOCT KOHTUHYMPaHE NOBpaTHe WHopMaLmje y npoLecy
yyera jeanka 1 HacTaBe jeauka, LITO MOXe A0LATHO fa JonpuHece noborbluamwy pecypea y
obpasoBatby, kako bu ce 6orbe ucnyHune notpebe crygeHara.

Krbyune peumn: ESP; UT; TexHonorvja; yL6eHuuy; eanyauuja yubeHnka
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Information and Communication Technology as a
Valuable Tool for Enhancing Students’ Performance in
ESP

Marija Nikoli¢? [0000-0002-1049-4708]1 Marija Puki¢? 1£{0000-0001-8572-0231] gn(

Vesna Petrovi¢!" 12/0000-0002-1321-3449]

" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* vesna.petrovic@ftn.kg.ac.rs

Abstract: The paper explores the attitudes of university students attending ESP classes towards
the use of Information and Communication Technologies (ICT), both generally and specifically
for learning English. Additionally, it measures the impact of various ICT tools and applications on
the development of different aspects of English language competence. The research adopts
explorative design. The results show that listening and speaking are the most positively affected
skills by ICT use. The inferences also indicate that integrating various ICT tools and platforms
can promote the development of all the aspects of ESP competence. Additionally, the results
show that male students utilize ICT for learning English more frequently than female students.
This research could serve as a guideline for teachers and instructors in deciding which tools and
applications to use to enhance their students' foreign language proficiency. The study
acknowledges the limitation of a small sample size, suggesting that the validity of the results
could be enhanced by conducting the research with a larger number of participants.

Keywords: ICT; ESP competence; multinomial regression analysis.

WHpopmaLMoHO-KOMYyHUKaLIMOHE TEXHONMOrKje Kao
3HavajaH anar 3a yHanpehetwe nocturHyha y
€HrNeCKOM je3nKy

Pe3ume: Pag uctpaxyje ctaBoBe YHUBEP3UTETCKUX CTydeHaTa Koju noxahajy Kypc eHrneckor
jesnka cTpyke npema kopuiihery MHDOPMaLMOHO-KOMYHUKaLMOHUX TexHonoruja (VKT), kako
reHepasnHo, Tako W HAMEHCKW 3a yYetbe EHIMEecKor jesnka. Takofe, y UCTpaxmBatby ce Mepy
yTuuaj pasnuuautux VKT anata u annukauuja Ha passoj pasnuunTux acnekata komneTeHumje y
EHITIECKOM je3uKy. Y OBOM MCTPaXMBaYKOM KOHTEKCTY pesynTtaTi nokasyjy aa ynotpeba UKT-a
HajBuLLIE NOMaXe pa3Bojy CryLlarba U roopa. 3akiby4Lm Takohe ykasyjy Ha To fa MHTerpucare
pasnuuutix VKT anata u nnatcopmu MOXe yHanpeauTy pasBoj CBIUX acnekaTa KoMneTeHLuje
CTpaHor jeauka cTpyke. lNopep Tora, pesynTtaTi nokasyjy fa mnaauhu yewhe kopucte UKT 3a
yuere EHrmeckor jesuka of gesojaka. OBO MCTpaxwvBare MOXE MOCMYXMTU Kao CMepHWua
HaCTaBHMLMMA 1 WHCTPYKTOpMMa MPUIMKOM OANYyYMBara Koje anate v annvkauuje mory ga
kopucte 3a noborbliate jesndke KomneTeHuwje YyyeHuka. OrpaHuyasajyhu chaktop
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ucTpaxuBawa ornefa ce y yyewhy manor 6poja ucnutaHuka, cyrepuilyhu Tako ga ow
BanuaHoCT pesyntata 6una eha ykonuko 6w ce cnposena farba UCTpaxuBara Ha Behewm

Y30pKY.

KrbyyHe peun: VKT; koMneTeHUM|ja ¥ EHIMECKOM je3nKy CTPyKe; MynTUHOMMWjanHa perpecloHa
aHanuaa.
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Digital Games as Informal Medium in English
Language Learning

Vesna Markovi¢! (2[0009-0007-1359-6711] gnd
Veljko Aleksig?2" ([0000-0003-2337-1288]
! Elementary school Branislav Petrovi¢, Slatina, Cagak, Serbia
2University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* veljko.aleksic@ftn.kg.ac.rs

Abstract: The results of many recent surveys in the Western Balkan region indicate an increase
in the number of lower grade elementary school students with significant amount of EFL
knowledge or successful proficiency in English as a foreign language. One of the reasons may
lie in the large number of language lessons that students attend weekly in formal education, but
the reason may also lie in the informal educational impact of the digital media that the children
are surrounded by, especially digital games. This paper reviews the results of various research
carried out with the aim of identifying adequate and current digital games for learning the basics
of English, especially in the process of mastering new words and pronunciation.

Keywords: English language; digital games; informal education.

AuvrutanHe urpe Kao HecpopmanHu meanj y yuewy
EHrNecKor jeauka

Pe3ume: Pe3ynTaTi MHOMMX HeaBHUX UCTPaxuBatba y pernoHy 3anagHor bankaHa ykasyjy Ha
noseharbe Opoja yuyeHWKa HUXWX paspeda OCHOBHWX LUKOMA Ca 3HayajHUM HUBOOM 3Hakba
EHITIECKOr je3nka UK HEeroBuUM YCNeLLHM BriaZjakemM Kao CTpaHWUM je3ukoM. JefaH of pasnora
3a 70 Moxe buTh Benuku Gpoj YacoBa EHrMeckor jesnka Koje yyeHuuu noxahajy y OKBupy
obaBesHor hopmanHor 06pasoBatba, anu pasnor Moxe nexati 1 y uHdopmanHom 0bpa3oBHOM
yTUUajy AUrMTanHuX Meauja kojuma cy felia OKpy)XeHa, HapounuTo aurutanHum urpama. Y pagy
ce pa3matpajy pesynTati  pasnuMuMTUX  UCTpaxuBawa CrIPOBEAEHWUX Ca  LuibeMm
NOEHTU(MKOBaba afeKkBaTHUX W aKTyerHWX OUTUTanHWUX urapa 3a yyere OCHOBA eHrneckor
jesuka, creynduyHo y NpoLecy casnafasatba HOBUX Py 1 U3rosopa.

Krby4He peuu: eHrnecky jesuk; aurutanHe urpe; MHGopmanHo obpasosatse.
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The Role of Study Field and Gender in University
Students’ Attitudes towards Computer-Assisted
Language Learning

Lena Tica! [0000-0002-8754-7580]’ lvana Krsmanovic¢! [0000-0003-4793-628X], Neda
Vidanovi¢ Mileti¢2 (10000-0003-4784-4473] and Milica Stojkovi¢! (2[0009-0009-5363-4537]
" University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 University of Kragujevac, Faculty of Engineering, Kragujevac, Serbia
* lena.tica@ftn.kg.ac.rs

Abstract: Just as it has permeated all other aspects of modern life, technology has inevitably
transformed the way English is taught and learned, making Computer-assisted Language
Learning (CALL) an indispensable component of contemporary language education. This study
explores Serbian university students’ attitudes toward CALL and examines whether these
attitudes vary by field of study and gender, through an exploratory, mixed-method design, using
a sample of 183 students from diverse academic disciplines. The findings reveal that university
students generally hold positive attitudes towards CALL, with moderate to high mean scores for
both internal and external factors related to ICT integration. This suggests a perceived benefit of
ICT, particularly in enhancing classroom atmosphere and instructional practices. Contrary to
expectations, no significant differences were found in attitudes towards CALL based on the field
of study. Both technological/engineering and social sciences/humanities students displayed
similar acceptance levels of ICT in English learning, indicating a uniform appreciation of ICT’s
role across disciplines. Similarly, no significant differences were found in attitudes toward CALL
based on gender, with the only notable difference being that female students showed a slightly
higher appreciation for the external motivating role of ICT.

Keywords: CALL; ELT; study field; gender; ICT tools.

Ynora obnactu ctyauja u nonay craBoBumMa
CTyAeHaTa npema KOMMjyTepcK1 NOAPKAHOM YUekby
je3unka

Pesume: Kao wrto je cnyyaj y cBuM obnactuma CaBPEMEHOr XMBOTA, TexHonoruja je
TpaHchopmmucana 1 Ha4YuH Ha KojW Ce EHTIECKM je3uK yuum 1 npeaje, Npu Yemy je KoMnjyTepcku
noapxaHo ydyere jeauka (eHrn. CALL) noctano Heu3oCTaBHW AE0 CaBPEMEHE HACTaBe je3uka.
Y 0BOM pagy ce ucTpaxyjy ctaBoBu cTygeHata yHusepsuteta y Cpbuju npema CALL-y n
WCTMTYje ce ia N1 Ce TV CTABOBM Pa3NKYjy Y 3aBUCHOCTY Of HiX0BUX 0BnacTv CTyauja v nona.
Y pagy je kopuiuheH y3opak og 183 cTyaeHTa pa3nuunTx akafeMckux aucuumnnuuHa. Pesyntatu
nokasyjy 4a CTYAEHTU reHepanHo umajy nosutueHe crtaBoee nmpema CALL-y, ca ymepeHo
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BMCOKWUM pesynTaTuMa 3a YHyTpaluke U crosballibe aKkTope Koju ce 0OHOCE Ha UHTerpauujy
WKT-a. OBo cyrepuile ga cTyaeHTu nepuenupajy kopucti WKT-a, HapounTo y noactuuary
Borbe aTMocepe y yunoHuLm 1 nobosbluaBaky HacTaBHKUX npakck. CynpoTHO OYeknBarNUMa,
HWCY npoHafeHe 3HavajHe pasnuke y ctaBoBuma npema CALL-y y 3aBuCHOCTM of obnacTu
cryamja. CTyAEHTW TEXHUYKO-TEXHOMOWKMX W OPYLITBEHO-XYMAHUCTUYKMX  AUCLMNAMHA
nokasanu Cy CrmyaH HUBO NpuxBaTara U BpegHoBarwa VKT anata y yuery eHrneckor jesumka.
CnmyHo Tome, pasnnke y ctaosuma npema CALL-y HUCY npoHafeHe Hu Yy 3aBUCHOCTM Of nona,
C TM [a je jeduHa 3HayajHa pasnuka y TOMe LUTO Cy CTYAEHTKWHe Mokasane HewTo Behe
yBaxXaBak-€ Cnosballkbe MoTuBaunoHe ynore UKT-a.

KrbyuHe peun: KommjyTepcku MOAPKAHO yyere je3nka; HacTaBa EHINEeckor jesuka; obract
cryavja; non; VKT anatw.
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Public Speaking Anxiety: Can It Be Reduced in an
Online Environment?

Vesna Petrovi¢!" (20000-0002-1321-3449] Biliana Dori¢! (2[0000-0002-2821-4073] gngf
Nataga Gojgic¢2 (210000-0002-9307-277]
1 University of Kragujevac, Faculty of Technical Sciences Cacak, Department of Social
Sciences and Humanities
2University of Kragujevac, Faculty of Technical Sciences Cacak, Department of Information
Technologies
* vesna.petrovic@ftn.kg.ac.rs

Abstract: This study aims to determine whether public speaking anxiety can be reduced when
the oral presentation is performed in an online environment. For the purpose of the research, two
groups of approximately equal numbers of university students delivered oral presentations: the
control group in the classroom and the experimental group online using the MS Teams platform.
Their levels of self-perceived communication anxiety and fear of negative evaluation were
subsequently assessed using the Oral Presentation Anxiety Scale, which was designed
specifically for this study. The results show that the online group was more relaxed when
delivering oral presentations. However, other parameters did not show any significant differences
in anxiety levels. The limitations of the study include a small sample size, suggesting that further
research with larger samples is necessary to reach more reliable inferences.

Keywords: oral presentation; FL; public speaking anxiety.

AHKCMO3HOCT NPUNUKOM jaBHOr HacTyna: MOXe fn
OHNajH OKpYXeHe YTULATH Ha CMatbetbe
aHKCUO3HOCTU?

Pe3ume: Y 0BOM pagly HaCTOjUMO [1a YTBPAUMO Aa N1 Ce aHKCUO3HOCT MpU jaBHOM HACTyny MOXe
CMaWUTM Kada Ce YCMeHa Mpes3eHTauuja WM3BOAM Y OHMajH OKpykety. 3a noTpebe
ucTpaxuBama, OPOpMIbEHe Cy [Be rpyne CTyAeHata ca NpubnmkHo jeaHakum Gpojem
UCMINTaHUKA KOjU Cy OJpXanu YCMeHe NpeseHTaLuje: KOHTPOMHa rpyna y YYUOHULM M
eKcrepuMeHTanHa rpyna y oHnajH okpyxewy kopuctehu MC Teamc nnatcopmy. Hbuxosa
camonpoLieHa KOMYHUKaLMOHe aHKCUO3HOCTM U CTpaxa of HeraTuBHe eBanyauuje cy HakHagHO
npouereHn nomohy Ckane 3a NpoLEHy aHKCMO3HOCTM MPW YCMEHOj MpeseHTauuju, Koja je
nocebHO KpeupaHa 3a OBO WCTpaxuBate. Pesyntatu nmokasyjy Aa je oHnmajH rpyna Guna
OnyLUTEHWja NPUNUKOM OfpXaBaka YCMeHUX npeseHTauuja. Mefytum, apyru napameTpu Hucy
nokasanu 3HayajHe pasnuke y HUBOY aHKCMo3HocTh. OBO MCTpaxuBarbe Caapku orpaHnyera
Koja Ce 0OBHOCE Ha Many y3opak, LWTO Cyrepuile Aa je noTpebHo farbe UcTpaxmueatbe ca Behum
Bpojem yuecHwka kako bu ce 4OLIO 4O NOY3AaHUjUX 3aKrbyvaka.

KrbyuyHe peum: ycMeHa npeseHTalmja; CTPaHH jeauk; aHKCMO3HOCT Mpy jaBHOM HacTyny.
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Empowering Psychological Resilience:
Evaluation of Training

Dragana Bjek|é1 [0000-0001-9272-5719], Milevica Bojoviéz’k [0000-0002-6615-418X]
and Mirjana Beara Benjak3 (2 [0000-0002-4627-8214]
"University of Kragujevac, Faculty of Technical Sciences,
Department of Social Sciences and Humanities, Cagak, Serbia
2 University of Kragujevac, Faculty of Agronomy, Cacak, Serbia
3 University of Kragujevac, Faculty of Arts and Philology, Kragujevac, Serbia
* milevica.bojovic@uni.kg.ac.rs

Abstract: Psychological resilience is a positive psychological adaptation in times of challenges
and crises. Many training programmes focus on psychological resilience. The training
programme “Step by step from trainees to trainers and supporters in student peer support
network” is developed within the project “Enhancing digital and psychological resilience through
peer networking in the online environment in times of crisis”. The sub-programme A focused on
psychological resilience, well-being, stress, and social support. The paper presents this sub-
programme and discusses the programme structure. The sub-programme A was realized as
hybrid and on-site and in four languages (English, ltalian, Polish, and Serbian). The main goal is
to evaluate the A sub-programme realization. The programme evaluative questionnaire was
developed. The comparison of the sub-programme realization in English as a medium of
instruction (80 trainees in the international pilot training realized at three universities, the sub-
programme evaluated by 32 trainees) and Serbian as a medium of instruction (37 trainees in the
national training realized in two groups, the sub-programme evaluated by 31 trainees) is
presented. Trainees from both groups evaluated the A sub-programme with high grades;
however, trainees trained in Serbian evaluated the A sub-programme higher (trainees in English:
M=4.40; trainees in Serbian: M=4.82). Trainees rated the A sub-programme's particular aspects
as highly useful to develop skills for peer support and recommended it to other students/
participants.

Keywords: Psychological resilience; Enhancing resilience training; English as a medium of
instruction; Programme evaluation; DigiPsyRes.

OcHaxuBate NCUXONOLLKE Pe3NNUjeHTHOCTHM:
eBanyaumja TpeHuHra
Pe3ume:[cuxonotuka pe3l/lﬂl/ljeHTHOCT je NO3NTUBHA NCUXOJIOLLIKa a,qanTau,Mja Yy BpemMeHuma
u3asoBa M Kpu3a. bBpojHu Ccy nporpamu TPEHWHra 33 OCHaXMBaHE MCUXOMOLLKE

pesunujeHTHocTU. Mporpam ,Kopak no Kopak of nofasHuka TpeHuHra 4o TpeHepa W CTyaeHTa-
CaBeTHWKa y MPEXU BpLUHAYKe MOAPLUKE” pa3BujeH je y okBupy npojekta ,OCHaxuBame
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QUruTarnHe W ncuxonoLlke PEe3WNMjeHTHOCTU CTydeHaTa MyTem BPLUHAYKOr yMpexasawa Y
OHNajH OKpYXewy Y KpusHuMm cutyaumjama”. Motnporpam A, koju je Leo OBOr nporpama,
obyxBaTa Cagpxaje M akTMBHOCTM 3a yHanpefuBare NCUXOMNOWKE PE3NMMIEHTHOCTH,
[00pobuTK, npeBasunaxewe cTpeca M yCnocTaBibate couujanHe nogplke. Y pagy je
npeacTaBrbeHa nporpamMcka CTPYKTypa M Cajpxaj OBOr notnporpama. Peanu3oBaH je y
XnbpuaHom chopmaTy, a NOTOM U HENOCPEHO Ha YHUBEP3UTETUMA, Ha YETUPU je3nka (EHrnecky,
uTanujaHcku, norbeku M cpncku). OCHOBHM Luib OBOr paja je eBanyauuja peanusauuje A
notnporpama. lNpunpemrbeH je eBanyauMoHu YNMTHUK nporpama. lNopefeHa je peanusauuja
noTnporpama Ha eHrneckoM jesuky kao meaujy Hactaee (80 nonasHuka Ha MefyHapoaHoj MUIOT
0By peann3oBaHoj Ha TPW YHUBEP3UTETA, NOTMPOrpam oLeHBana 32 nonasHuka) u Cprckom
jesnky kao megujy HactaBe (37 nonasHuka Ha HauuoHanHoj 0By peanu3oBaHo; y ABe rpyne
Ha YHusepauTeTy y KparyjesLiy, noTnporpam ouerneao 31 nonastuk). MonasHuuym obe rpyne cy
BMCOKO OLieHMNW A noTnporpam; MeRyTim, nonasHuum obyke Ha CprickoM je3uky Cy noTnporpam
OLiEHUNM BULIMM OLEHaMa (nonasHuum Ha eHrneckoM: M=4,40; nonasHuun CprckoM je3uky:
M=4,82). Monaannum obyke cy oLeHnnm nocebHe acnekte A noTnporpaMa kao BeoMa KOPUCHE
3a pa3sBoj BELUTMHA 32 BPLUHa4Ky NOAPLLKY W MPEMOPYYMK Cy ra ApYrUM CTYAEHTMA.

KrbyyHe peuM: ncuxornowka pe3unMjeHTHOCT; TPEHWHr OCHaXMBara Pe3UNUjEHTHOCTY;
EHITIECKM je31K Kao HacTaBHO CPeACTBO; eBanyauuja nporpama; QurullcuPec.
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Implementation and Evaluation of a Digital Resilience
Program

Marjan MiloSevi¢!* [0000-0003-4730-1292]’ B”jana Pori¢? [0000-0002-2821-4073],
Katarina Mitrovi¢! {2/[0000-0002-4035-5987] gnd
Maria Grazia Mada Logrieco? -/ [0000-0002-9881-5034]

1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 University of Foggia, Department of Human Sciences, Italy
* marjan.milosevic@uni.kg.ac.rs

Abstract: Digital resilience refers to the adaptive capacity for overcoming the challenges of the
digital landscape. It encompasses the ability to effectively respond to and recover from adverse
online experiences, demonstrating mental agility and digital competencies. We developed a
program "Digital Resilience and Networking" under the Erasmus+ project "Enhancing digital and
psychological resilience through peer networking in the online environment in times of crisis".
This paper describes the layout and implementation of the program: the piloting phase
(implemented in hybrid mode in the English language at three partner universities from Serbia,
Poland, and Italy), the evaluation, and its implementation in Serbian language (national training,
held fully online). We prepared a questionnaire to evaluate the effects of the course and cross-
analyzed the training session evaluation (international pilot - 35 feedback records, and national
training - 32 records). The evaluation showed high ratings for both phases, revealing significant
differences between them. Furthermore, a strong correlation was found between participants'
satisfaction with the program's implementation and their perceived skill acquisition. These results
offer valuable insights into the efficacy of the program in enhancing digital resilience skills and
emphasize the significance of well-implemented courses for optimal learning outcomes.

Keywords: digital resilience, course development, course evaluation, training effectiveness, skill
acquisition

Peanu3auuja v eBanyauuja nporpama gurutanHe
Pe3unnjeHTHOCTH

Pe3ume: [urutanHa pesunujeHTHOCT Ce OOHOCK Ha aanTUBHW KanauuTeT 3a NpeBasunaxere
“3a3oBa y AUrMTanHoM okpyxety. Obyxeata cnocobHOCT edhuKkacHOr pearoBara 1 onopaska
Of HeraTUBHWX OHNajH MCKyCTaBa, Nokasyjyhu MeHTamnHy aruiHOCT M UruTanHe KoMneTeHuuje.
Passunu cmo nporpam "[urutanHa pesvrnujeHTHOCT WU ympexasawe" Yy OKkBupy Epasmyct
npojekta "YHanpehere aurutanHe W NCUXOMOLUKE PE3NMMJEHTHOCTU KpPO3  BPLUKAYKO
yMpexaBare Y OHMajH OKPYXewy Yy KpusHuMm cutyauujama’. OBaj pag onucyje nnaH u
peanusauujy nporpama: nunoT asy (koja je cnpoBeAeHa y XUbPUOHOM PEXMUMY Ha EHITIECKOM
jesnky Ha Tpu napTHepcka yHuBepauTeTa u3 Cpbuje, Morbcke u Wtanwje), eBanyauujy, kao u
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peanusaumjy Ha CprcKkoM jesuky (HaumoHanHa obyka, Koja je ofpxaHa y NoTnyHOCTW OHMajH).
lMpunpemunu cmMo YNUTHUK 3a eBanyauujy edekata Kypca 1 ynopeaHo aHanusupanu esanyauujy
TPEHWHT cecuja (MefyHapoaHu nunoT - 35 3anuca 0 NoBpaTHUM MHAopMaLMjaMa, U HaLMOHanHa
obyka - 32 3anuca). EBanyauja je nokasana Bucoke oLeHe 3a 0be dhase, 0Tkpueajyhin 3HavajHe
pasnuke Mmefly wuma. Mopen Tora, yTBpheHa je cHaxHa kopenauuja uamehy 3a40BOrbCTBa
YYECHWKA MMMMEMEHTALMOM Mporpama M HUXOBE nepuenuuje ctuuarwa BewTuHa. Osu
pesyntat npyxajy LparoueHe ysuae y edukacHOCT nporpama y yHanpefjerwy BelTuHa
QUTUTanHe pe3wnMieHTHOCTM M HarnalwaBajy 3Hauaj KBanuTeTHO peanv3oBaHuX Kypcesa 3a
ONTUMAsHe pesynTarte yyera.

KrbyuHe peuu: gurutanHa peaunujeHTHOCT; pa3Boj kypcesa; eBanyalja kypcesa; eqekTHOCT
0byKe; CTHLatbe BEWTUHa
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Horizontal Psychological Support in the Digital
Network: DigiPsyRes Project Training Evaluation

Milica Stojkovié1* [0009-0009-5363-4537], Ilvana Krsmanovi¢! (2[0000-0003-4793-628X] gnd
Lena Tica? {)[0000-0002-8754-7580]

1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* milica.stojkovic@ftn.kg.ac.rs

Abstract. Despite extensive research on peer support, there remains a lack of initiatives
specifically targeting psychological resilience and digital student networking. Addressing this
gap, the training program “Step by Step from Trainees to Trainers and Peer-Supporters in the
Student Peer-Support Network” (sub-program C) within the “DigiPsyRes” project aims to equip
students to provide peer support. This paper describes the layout and implementation of Program
C, which underwent an international pilot phase in January 2024, followed by refinements, and
was finally delivered in April 2024 in Serbian in a hybrid format. The aim of the paper is to
evaluate Program C and compare the outcomes of its international pilot phase and national
training. The evaluation employed a blend of quantitative and qualitative methods, utilizing three
distinct types of instruments: knowledge assessment, evaluation questionnaire, and qualitative
feedback. The results showed high scores in knowledge assessment and evaluation
questionnaires for both phases, with the national training phase receiving higher evaluations than
the international pilot. Qualitative analysis confirmed the prevalence of positive feedback and
provided insights for future adjustments, leading to improved scores for the national training.
These findings underscore the importance of well-structured courses in fostering peer support
networks that enhance resilience and highlight their role in achieving optimal learning outcomes.

Keywords: Horizontal/peer Support; digital network; psychological resilience; training; program
evaluation.

Xopu3oHTanHa ncuxonoLKa noapLuKa y AUrMTanHoj
Mpexu: eBanyaumja obyke npojexkta DigiPsyRes

Pe3ume: Ynpkoc 6pojHUM MCTpaxmBariMa O BpLUKAYKO] MoApLULM, Nporpamu 1 obyke koje cy
nocebHO YCMEpEeHW Ha MCUXOMOLLKY Pe3nrnnjeHTHOCT/OTMOPHOCT U OUIMTanHO yMpexaBatbe
YYeHMKa jol yBeKk HepocTajy. YemepaBajyhin ce Ha 0Baj jas, nporpam obyke ,Kopak no kopak og
nonasHuka TPeHuHra [0 TPeHepa U CTyAeHTa-CaBeTHWUKA Y MPEXW XOPU3OHTanHe noapLuke”
(notnporpam L) y okBupy npojekta DigiPsyRes 1ma 3a uurb aa ocnocobm CTyeHTe 3a Npyxare
BpLUK-AYKe NOApLUKE. Y OBOM pafy Cy onucaHu cTpykTypa u npumena lNporpama L, Koju je y
jaHyapy 2024. roguHe npoLwao MefyHapogHy nunoT ¢hasy, HakoH Yera cy ycneaune gopage, a
KoHayHa Bep3uja je npumerbeHa y anpuny 2024. roguHe Ha CPMCKOM je3nky y XwbpuoHOM
copmarty. Liurb paga je esanyauuja MNporpama u ynopefusara ucxoga werose MeflyHapogHe
NUNoT hase 1 HaUuMoHanHe obyke. 3a eBanyaumjy je kopuiwheHa kKOMBKUHaLMja KBAHTUTATUBHNX
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W KBANUTaTUBHWUX METOAA, Y3 TPW Pa3NnymuTE BPCTE MHCTPYMEHATA: YIUTHUK 3@ NPOLIEHY 3Hak:a,
YUTHUK 33 eBanyauujy nporpama W KBanuTaTUBHe MoBpaTHe WHGopmauuje. Pesyntatu cy
nokasanu BUCOKe OLieHe Y MPOLIEHM 3Haka W yIMTHULMMa 3a eBanyauujy 3a obe dase, npu yemy
je HaupoHanHa hasa obyke oLeteHa 6orbe of MefyHapogHor nunoTa. KBanutatmeHa aHanmsa
HaKOH NUNoTa NoTBpAMna je Behy y4ecTanocT NO3MTUBHUX NOBPATHWX MHGOPMALMja 1 NpyXuna
yeug y 6yoyha npunarohjaeara, WTO je AOBENO 40 NOMEHYTUX noborbliaHux pesyntara 3a
HauuoHanHy obyky. OBW Hanasu Harnawasajy BaXHOCT JOBpO CTPYKTypupaHux Kypcesa Y
MOACTULAkY Mpexa Bpltbadyke MOApLWKe Koje mnoBehaBajy pPe3nnMjeHTHOCT/OTMOPHOCT
CTyAeHaTa W Harnallasajy HMX0BY YNory y NOCTM3akby ONTUMAITHAX UCXOAA YUeHsa.

KrbyyHe peun: XopusoHTanHa/eplutbayka MOAPLUKA; AUIMTAnNHa Mpexa; McMxomoLlka
OTMOPHOCT/Pe3nnmjeHTHOCT; 0byka; eanyaLuja nporpama.
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Factorial Structure of Knowledge and Risky Behavior
of Information System Users Among Adolescents

Milivoje Cosié1 (10000-0002-6999-2963] gnd Miroljub Ivanovi¢2* (£[0000-0003-3563-8306]
1 University of Bijeljina, Faculty of Agriculture, Bijeljina, Republika Srpska
2Serbian Academy of Innovation Sciences, Belgrade, Serbia
* miroljub.ivanovic@gmail.com

Abstract: The aim of this research was to examine the latent structure of knowledge and
riskybehavior of the information system users and self-reports of risky and delinquent behavior.
Empirical research was conducted on a pertinent sample of adolescent students (N = 120; M
age = 88.34, SD = 0.52). Two measuring instruments were applied: 1) Questionnaire of
knowledge and risky behavior of information system users (UZPK) and 2) Self-reported
delinquency and risky behaviors questionnaire (SRDP). The calculated alpha coefficients of
internal consistency (Cronbach a) are satisfactory, which indicates satisfactory psychometric
characteristics — the validity and reliability of the used measuring instruments and their optimal
application to the Serbian population. Correlation analysis (Pearson&#39;s correlation
coefficients) revealed statistically significant low interactions between manifest variables risky
and delinquent behavior and risky behavior of computer users (p < 0.01). Exploratory factor
analysis using the method of principal components, oblique rotation according to the Guttman-
Kaiser criterion in the UZPK questionnaire, with 65.16% of the variance, identified three factors
interpreted as: (1) habitual risky behaviors of computer users, (2) maintaining personal computer
systems, and (3) receiving access data. Also, on the SRDP scale, with 62.10% variability, a
three-dimensional structure was defined: (1) degree of computer communication security, (2)
beliefs about security of computer data and (3) importance of properly storing computer data.
The results are discussed from a theoretical aspect and implications for research practice.

Keywords: high school seniors, factors, information system, computer, communication
technology

dakTopcKa CTPYKTypa 3Hawba U PU3UYHOTr OHallaka
apgonecueHarta kog kopuwherwa nHgopmaTykor
cuctema

Pesume: Liurb oBor ucTpaxmsarba O1o je UCIMTUBAkE NaTeHTHE CTPYKTYPE 3Hakba U pU3MYHOT
noHallarwa KOPUCHUKA MH(OPMATUYKOT CUCTEMA M CaMOMCKa3a PU3MYHOT U [EnUHKBEHTHOT
noHawama. EMnupujcko ucTpaxusarse je CrpoBedeHO Ha MPUrOJHOM Y30pKY Y4eHuka
aponecueHata (N = 120; M crapoct = 88.34, C4 = 0.52). lNpumetbeHa cy fgBa MepHa
WHCTpYMeHTa: 1) YNUTHUK 3Hakba 1 PUSNYHOT NOHALLaKka KOPUCHWKA MHAOPMATUYKOr cucTema
(Y3MK) 1 2) YnuTHUK camonckasa pU3nyHor U ennHKBeHTHOr noHawara (CPLIM). M3pauyHaTty
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anda koeuLmjeHTH uHTEpHe KoH3ucTeHuUmje (Cronbach ) cy 3agosorbasajyhu, WTO ykasyje
Ha 3a0BOrbaBajyhe NCUXOMETPH CKE KapakTEPUCTUKE — BANMAHOCT U NOY3AAHOCT KOPULLIREHMX
MEpPHWX MHCTPYMEHTA 1 HUXOBY ONTUMArHy MPUMEHY 1 Ha CPMCKOj nonynauuji. KopenawuyoHom
aHanusom (MMpCoHOBUM KoedpnUmjeHTUMa Kopenauuje), yTBpReHe Cy CTaTUCTMYKM 3HavajHe
HUCKE WHTEpaKuuje 13melly MaHWUECTHUX Bapwjabny pU3NYHO M LENMKBEHTHO MOHaLake 1
PU3MYHO MOHaLae pavyHapckux kopucHuka (p < 0.01). CnpoBeaeHOM eKCmnopaTopHOM
(haKTOPCKOM aHanW3oM METOAOM [NaBHUX KOMMOHEHaTa, KOCOYrMoM poTauujoM npema
'yrrman-Kanceposom kputepujymy y ynuthuky Y3MK, y3 65.16% BapujaHce, naeHtudnkosaHa
Cy Tpu dhakTopa MHTEpnpeTMpaHa kao: (1) HaBMKHyTa pu3nyHa NoHaLLaka KOPUCHMKA pavyHapa,
(2) onpxaBarba IMYHNX pavyHapCKVX cucTeMa U (3) MpuMatse NPUCTYMHUX nogataka. Takohe,
Ha ckarm CPM, y3 62.10% Bapujabunuteta, AedmHucaHa je TPOAUMEH3NOHANHA CTPYKTypa:
(1) cteneH Be3begHOCTH payyHapcke KOMyHUKaLuje, (2) yBepersa 0 be3begHOCTM payyHapCKuX
nogataka u (3) 3Hayaj MpaBWMHOr Crpemara pavyHapckux nogataka. Pesyntatn cy
AVMCKYTOBAHW C TEOPMJCKOr acnekTa 1 MMNAnKkaumje 3a MCTPpaxmBayKy npakcy.

KmbyuHe peum: matypaHTh, haktopu, WHCOPMATMBHU CUCTEM, pauyHap, KOMyHWKaLujcka
TeXHonoruja.
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Biological Framework of Psychological Resilience:
Literature Review

Dragana Bjekic!" (10000-0001-9272:5719] and Marija Petrovi¢2 (10009-0006-1761-6591)

1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
Department of Social Sciences and Humanities

2University of Belgrade, Faculty of Biology, Belgrade, Serbia
* dragana.bjekic@ftn.kg.ac.rs

Abstract: Resilience as a multi-dimensional psychological construct is considered in the context
of mental health. Many authors understand resilience as a psychobiological phenomenon which
determines an individual's response to adverse life events or stress. The connection between
psychological resilience and stress as a bio-psycho-social reaction is the topic of numerous
empirical research studies and theoretical analyses. This paper focuses on the biological
components and framework of psychological resilience. Based on the internet search in general
research open access repositories (Google Scholar, DOAJ) and specialized repositories
(MEDLINE and PSYCHINFO), the interest of the research community to investigate connections
between biological factors and psychological resilience is confirmed. The following biological
factors and components, which are most frequently considered and connected with
psychological resilience, are: multiple phenotypic levels including stress response systems,
neural circuitry function, and immune responses, in interaction with genetic factors; neurogenesis
in the hippocampus or reactive up-regulation of ion channels in ventral tegmental area (involved
in resilience against stressful conditions); temporal axis; genes encoding serotonin transfer; etc.
By choosing specific terms as internet search filters, only a few papers were selected. The factors
that form the biological framework of psychological resilience are systematized. An overview of
the interventions likely to promote resilience and resilient brain function is included. The main
conclusion emphasizes the importance of a holistic approach to psychological resilience as a
construct supported by and affecting the social dimension as well as the biological dimension of
personal functioning.

Keywords: Psychological resilience; Stress; Biology of resilience.

Buonouwku okBUPKU NCMXONOLLIKE PE3UNNjEHTHOCTH:
npernep nutepatype

Pe3ume: Pe3nnujeHTHOCT, Kao BULLEAMMEH3NOHAMNHM NCUXONOLLKA KOHCTPYKT, pasmaTtpa ce Y
KOHTEKCTY MeHTanHor 3gpaerba. MHOrM ayTopu pesununjeHTHOCT CXBaTajy kao NcuxobuonoLuky
nojasy koja ogpefyje kako he nojeauHal pearoBaT Ha LUTETHE XMBOTHE fJorafaje unm cTpec.
lMoBe3aHOCT NCUXOMOLLKE PE3UNMJEHTHOCTM M CTpeca kao 61o-ncuxo-coumjante peakumje Tema
je OpojHux emnMpmjckX UCTpaxMBara M Teopujckux aHanusa. OBaj pag je ycpeacpeheH Ha
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BuonoLike KOMMOHEHTE W GUONOLWKA OKBUP NCUXOMOLUKE pesunujeHTHocTu. Ha ocHoBy
npeTpaxusawa Ha WHTEPHETY Yy ONWTAM WCTPAXMBAYKUM PEno3MTOPUjyMMa OTBOPEHOT
npuctyna (Google Scholar, DOAJ) u cneuujanusoaHum penosutopujymmuma (MEDLINE w
PSYCHINFO), notepheHo je Aa je UCTpaxwuBauka 3ajedHuLa BeOMa 3auMHTepecoBaHa [a
UCTpaxyje NoBe3aHOCT BMOMOLLKMX (paKTOpa M NCUXOMOLLKE pe3unujeHTHocTu. Hajuewhe ce
pasmatpajy M noBesyjy ca MCUXONOLKOM pesunujeHTHowhy cneaehy Guonoluku aktopn w
KOMMOHEHTE: BULIECTPYKA (DEHOTUNCKM HMBOW KOjU YKIby4yjy CUCTEME OAroBOpa Ha CTpeC,
(OYHKLMjy HEYPOHCKMX KOna W WMyHe OArOBOpe, Y MHTEpaKumujy ca reHeTCkuM (akTopuma;
HeyporeHe3a y XMMOKamnycy Wnv peakTWBHAa perynauuja jOHCKUX KaHama y BEHTpariHoj
TermMeHTanHoj obrnacti (ykrby4eHa y pesurnujeHTHOCT Ha CTpecHa CTaba); TemmnoparHa oca;
FEHN KOju Koaumpajy TpaHcdep cepoToHuHa; uta. Kopuctehn ogpefieHe TepmuHe kao cuntepe
3a npeTpaxusarbe y 6aszama Ha WHTEPHETY, U3ABOjEHO j€ CaMO HEKONMMKO pajoBa 3a Aarby
aHanuay. CuctemaTu3oBaHM Cy (hakTOpu Koju UMHe OMOMOLLKM OKBMP MCUXOIOLLKE
pesunujeHTHocTK. [laT je nperneg WHTepBeHLMja Koje MOry Aa NpOMOBULLY PE3NNWJEHTHOCTU W
PE3UNMJEHTHO (DYHKLMOHWUCAe MO3ra. Y 3aKkibyuyKy je HarnaleHa BaXHOCT XOMMCTUYKOT
NpUCTyna NCUXOMOLUKO] PE3WMMJEHTHOCTM Kao KOHCTPYKTY KOjU MogpxaBa M yTude Kako Ha
APYLUTBEHY, TaKo W Ha BUONOLLKY AMMEH3U]Y IMYHOT PYHKLIMOHMCaHA. .

Krby4He peuu: ncuxonoLLka pesnnmujeHTHOCT; CTpec; bronoruja pesunmjeHTHOCTH.
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Encounters of Digital Technologies and Educational
Psychology: Challenges of Interdisciplinarity

Nataga Simié!* (910000-0002-0274-4500] and Milan Simic2 (2[0009-0003-0753-3205]

" University of Belgrade — Faculty of Philosophy, Institute of Psychology, Belgrade, Serbia
2 Loop Foundation, Belgrade, Serbia

"nsimic@f.bg.ac.rs

Abstract: Global crises call for innovative, interdisciplinary solutions; however interdisciplinary
research and practices are still rare internationally and in Serbia. This paper reviews the literature
on the challenges and benefits of interdisciplinarity, focusing on education and digital
technologies. Its main contribution is presentation and analysis of the collaborative process
between an educational psychologist and a computer science engineer in preparing a project
proposal on computer-supported collaborative learning. Our methodology, based on
collaborative analytic autoethnography, revealed that significant time was spent in
conceptualizing the problem, goals and objectives. Besides “language” barriers, we also
experienced methodological and epistemological challenges and had to disentangle ideas about
the precedence of natural sciences and technology over social sciences. These processes,
accompanied with many concerns and exhaustion have been resolved through persistence,
mutual respect, interdisciplinary dialogues and reading circles. For future interdisciplinary
endeavours to become transformative it is necessary to ensure broader participation of diverse
stakeholders and to further reflect on the unresolved issue in the area of education.

Keywords: interdisciplinary; digital technologies; educational psychology; education;
autoethnography

OurutanHe TexHonoruje n obpasoBHa ncuxonoruja
»PYKY NOA PYKYy“: U3a30BM UHTEPAUCLMUNIMHAPHOCTU

Pe3ume: mobanHe kpuse 3axTeBajy WHOBaTUBHA, UHTEPAMCLUMNNUHAPHA pellera; MefyTiM,
WHTEPAMCLUMNNMHAPHA UCTPaXMBara M npakce Cy U parbe peTke, kako Ha MefyHapoaHOM
HuBOYy, Tako u y Cpbuju. OBaj pag pasmatpa nuTepaTypy O W3a3oBMMa W NPegHOCTMMA
WHTEPAUCLMNIINHAPHOCTH, ca (hOKycOM Ha 0Bpa3oBare W AuruTanHe TexHonorvje. Hoeros
rmaBHW JOMPUHOC je MpWKa3 W aHanuaa npoueca capagre uamehy obpasoBHoOr ncuxonora
WHXerepa codTBepa Yy MpUNpEMU MpPOjeKTHe annukauuje O pauvyHapckn nogpxaHom
konabopaTMBHOM yuety. Hala metogonoruja, 3acHOBaHa Ha KonabopaTvBHOj aHanUTUYKO]
ayToeTHorpaduju, ykasana je Ha TO fa ce npu konabopauujy y MHTEPAWUCLMNAMHAPHOM
KOHTEKCTY 3HauyajHO Bpeme TPOLUM Ha KoHLUenTyanusauwjy npobnema, uurbesa W 3apataka.
Mopen pasnuka y jesMuuma OB pasnuuuTe CTPyKe, MCKyCurM CMO W METOLOSOLKE W
enUCTEMOIOLLIKE M3a30BE U MOpanu CMO [a U3HOBA NPEUCTIUTYjeMO OHOC MPUPOLHUX Hayka U
TeXHororvje 1 ApylwTBeHnX Hayka. OBu npouecu, npaheHu BpojHUM HegoymuLama, oaBujanm
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Cy Ce Yy TMO3NTMBHOM CMepy 3axBarbyjyiu ynopHoCTW, MeRycobHOM YyBaxaBarby,
WHTEPAMCLUMNIMHAPHWAM Onjano3nmMa v 3ajeJHNYKAM YiTakbeM M TymadetseM nutepatype. [a
6u Oyayhu WHTEpAMCUMNAMHAPHM MOAYXBaTW MOCTanM TPaHC(OPMATUBHM, HEOMXOQHO je
06e3beauty Wipe yyelhe pasnuMunTux aktepa y Ayb6rbem pasmatpary HepeLLeHUX nuTama y
obnactu obpasoBata.

KrbyyHe peuu: MHTEpOMCUMNNMHAPHOCT; OurUTanHe TexHomoruje; obpasoBHa MCuxomoruja;
oOpasoBat-e; ayToeTHorpaduja
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Empowering Digital Resilience: Exploring the Role of
School Psychologists

Jacy Krsmanovic!* (2/[0009-0000-1416-395X] gnd Kristina Buck! 2/(0009-0004-8152-0194]
1 Goddard Special Education Cooperative, Goddard, USA
" jacykrsmanovic@gmail.com

Abstract: In an increasingly digital world, students face a variety of online challenges, which
necessitates a proactive approach to foster digital resilience. This research seeks to gain insight
into the crucial role of school psychologists in promoting digital resilience within educational
settings. Thirty-two school psychologists working with students in grades ranging from preschool
to high school, from 16 different U.S. states, completed an online questionnaire. An exploratory
study revealed that although school psychologists are aware of the significant impact of digital
challenges on students, many are not utilizing support mechanisms to help students develop
digital resilience skills. Notably, 68.8% of school psychologists have never implemented
interventions for digital resilience. The study also found a statistically significant difference in
perceptions of how digital challenges affect general education students versus special education
students, with the latter being more adversely affected. The majority of school psychologists do
not believe digital resilience is adequately addressed in their educational environments.
However, they find strategies to be moderately feasible and are highly likely to collaborate with
key stakeholders to promote digital resilience in students. By providing school psychologists with
practical recommendations and actionable insights, this research aims to create a safer and
healthier digital environment for students, ultimately enhancing their well-being and success in
the digital age.

Keywords: digital resilience; school psychologists; education; student well-being; online
challenges

OcHaxuBawe auruTanHe pe3Ml1VIjeHTHOCTVI:
UcnuTuBame ynore LWWKOJICKUX NCUXosiora

Pe3ume: Y cBe gurutanHujem CBETY, YYEHULM Cy CYOYEHW Ca pasnMuMTM M3a3oBMMa Ha
VIHTepHeTy, WITO CBakako W3WCKyje MPOaKTWBaH MPUCTYN Y UMby pa3Bujaa aurutanHe
pesunujeHTHoCcTM. OBO MCTpaxwvBame uMa 3a Uub ga OMoryhu yBMA Yy 3HAYaj LUKOMCKMX
MCKUXOrora 3a NPOMOBUCAHLE AUMNTANHE PE3UNUJEHTHOCTM y 06pa3oBHUM OKpyXerMMa. OHnajH
YMUTHWK j€ NONYyHEH Of CTPaHe TpMAeCceT ABa LIKOMCKa NCMXomnora Koju page ca yyeHuumma og
NpeALLKONCKOr y3pacTa Ao cpefme Lkone u3 16 pasnuuntux gpxasa CAll-a. UcTpaxupatse je
nokasaro fa, Wako Cy LUKONCKY NCUXON03W CBECHW BaKHOCTYW YTuULaja KOju QUTUTamNHU N3a30BU
“Majy Ha y4eHuke, BehHa HE KOPUCTE MEXaHW3Me MogpLUKe Koju Bu NoMornn yyeHnumma aa
pasBujy BELUTWHE AWrMTanHe pe3nnujeHTHoCTW. AHanmuaa Takohe uctuie paa 68,8% wkonckux
MncUXonora HWUKa@a HWje MPUMEHUNO WHTEPBEHUM|E 32 AWIMTamnHy  PEe3WUSTMjEHTHOCT.
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WcTpaxuBarse je NOTOM OTKPWUNO CTATUCTUYKM 3HAYajHy Pasnuky y nouMary HayuHa Ha Koju
QUTATaNHU U3a30BW YTUYY HA YYEHWKE Y OnwTemM 0Bpa3oBHOM W crieunjanHoMm 06pasoBHOM
OKpYXerby, NPy YeMmy je yTuLaj Ha y4eHuke cneunjanHor obpasoBarba 6110 MHOMO HEMOBOILHU]M.
BehuHa wkonckux ncuxonmora He cmatpa Aa Ce OWMMTanHOj Pe3nNWjeHTHOCTM afeKBaTHO
npucTyna y kuXoBUM 0Bpa3soBHUM OKpyxeruma. MeRyTum, oHu Bepyjy da cy cTpatervje
penaTuBHO M3BOAMLMBE M CMIPEMHK Cy a capafyjy ca KibyYHWM akTepuma y NpoMOBUCakY
QUIATanHe Pe3VNWEHTHOCTU KOA yyeHuka. [pyxameM NpakTUiHUX npenopyka M KOPUCHMX
yBMAA LUKONCKAM MCKXOS03UMa, 0BO WCTpaxuBarwe MMa 3a LUWib [a CTBOPU CUMYpHUjE U
30paBuje AUrMTanHo OKpYXetbe 3a y4eHuke, WTo he Ha Kpajy noborbLuiaTth iinxoBo bnaroctare
W ycnex y aurntanHom Aoby.

KrbyyHe peuu: gurutanHa pesunujeHTHOCT; LUKONCKM MCOoXonosu; obpasosarbe; Ao6pobut
YYEHMKA; U3a30BM Ha MHTepHeTy.
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Gamification in Primary Education: What It Is, Benefits
and How to Use It

Branka Arsovi¢!* (2/[0000-0002-6099-3791]

1 University of Kragujevac, Faculty of Education in UZice, Serbia
* arsovic@sbb.rs; branka.arsovic@pfu.edu.rs

Abstract: In the field of education in recent years, two topics stand out as dominant: online
teaching and gamification. Gamification is increasingly detected as an important element in the
development of learning methods, e-learning and digitalization. Game-based learning is an
innovative form of education that incorporates educational computer games. Various forms of
computer games are widely used in education. Gamification also includes software for
educational games, learning aids, teaching improvement and student assessment. However,
most teachers are very cautious and distrustful of exploring this concept of learning and its
application in teaching. The paper focuses on the basic questions of this topic - what exactly is
gamification in education, why is it such a growing trend, and how to apply it all in regular
teaching, online and school classes. This article discussed the effects and implications of
gamification in primary education with the aim of providing a critical point of view on its use.
Positive and negative effects are discussed, as well as various factors that influence the
effectiveness of gamified learning. In addition, gamification is also scrutinized from a modern
perspective, including points of consideration such as the current state of technological
development.

Keywords: Gamification; Online Learning; e-Learning; Education.

ejMuchukaLmja y OCHOBHOLIKONICKOM 0Opa3oBamy:
LITa je, NPEeAHOCTU U KaKO je KOPUCTUTU

Pe3ume: Y obrnactu obpasoBatba nocrefwnx roguHa, kao OOMUHaHTHe, Ce W3aBajajy [Be
TeMe: OHMajH HacTaea u rejmudukaumja. Fejmuchukaumja ce, cee BuULLE, NOKA3yje kao BaxaH
eNTEMEHT y pa3Bojy MeToda y4etsa, e-yuera n gurutanusaumje. Yuere 3acHoBaHO Ha Urpu je
nHoBaTMBaH 06nnK 06pa3oBatba, Koju ykrbydyje obpasoBHe pauyHapcke urpuue. Pasnuumtu
00mmMuM pavyHapcKkux Urpuua ce YBENuWKo kKopucTe y obpasoBamy. ejMudmkaumja Takohe
nogpasymesa u copteepe 3a obpa3oBHe urpe, nomoh npu yyewy, noborblakwe HacTase u
npoLeHy yyeHuka. MeRyTum, BehnHa HacTaBHKKa je BeOMa onpe3Ha W HenoBepsbuBa npema
UCTPaXuBatby OBOT KOHLIEMTA y4Yer-a W Mpema HeroBoj NPUMEHN y HacTaeu. Pag ce dokycupa
Ha OCHOBHa NWTata OBE TeMe — LUTa je 3anpaBo rejmudmkaumja y obpasoaty, 3awWTo je To
Tako pacTyiu TpeHZ W Kako CBe TO MPUMEHUTW Y PEeOBHOj HAcTaBW, OHMAjH U YYMOHMYKO]
HacTaBW. Y OBOM papy ce pasmatpajy edekt v umnnvkaumje rejMuukalmje y 0CHOBHOM
obpa3oBatby, Ca LMIbEM MpyXara KpUTUYKE Tauke reauiiTa o heHoj ynotpebu. Pasmatpajy
Ce NO3UTWUBHU U HeraTWBHU edeKTH, Kao U pasnuyuT aKTopu Koju yTUdy Ha edukacHoCT
rejMmcpmkoBaHor ydyewa. llopen Tora, rejMudpmkaumja ce Takohe wucnuTyje U3 mMopepHe
nepcnekTuee, ykrbydyyjyhu Tauke pasmatpatba, Kao LTO je TPEHYTHO CTake TEXHOMOLIKOr
pasBoja.

KrbyyHe peuu: rejmmncukaumja; oHNajH yuere; e-yyere; obpasoBarse.
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The Effects of Implementing Educational Software in
Subject-Specific Mathematics Instruction

SneZzana Gavrilovig!" (9[0009-0009-7110-5479] Marija Mojsilovié! ([0009-0004-6818-2450],
Nebojsa Deni¢? (9[0000-0003-2584-259X] Jelena Stojanovi¢3 (0009-0004-6729-2746] gnd
Kostadinka Stojanovi¢3 (/[0009-0008-5796-312X]

1 Academy of Professional Studies Sumadija, College in Trstenik, Trstenik, Serbia
2 Faculty of Sciences and Mathematics, University of Pristina, Kosovska Mitrovica, Serbia
3 Faculty of Mathematics and Computer Sciences, Alfa BK University, Belgrade, Serbia
* sgavrilovic@asss.edu.rs

Abstract: In a modern educational context, educational software is becoming a key tool for
enhancing mathematics teaching. Our study explores the effects of implementing such
software on students' achievements. The motivation for this research stems from the results of
the PISA testing, which indicated below-average knowledge among our students. An analysis
of factors influencing student achievements was conducted using the Adaptive Neuro-Fuzzy
Inference System (ANFIS) method, confirming the importance of educational software in
improving students' mathematical skills. Subsequently, an experiment was conducted over
three school years, involving two groups of students. The first, experimental group utilized
educational software as the primary tool for learning mathematics, while the second, control
group continued with traditional teaching methods. Through carefully designed experimental
protocols, data on student achievements were collected via various mathematics knowledge
tests, as well as their satisfaction with both traditional teaching methods and interaction with
the software. The research results demonstrate that students using educational software
achieve significantly better results on mathematics knowledge tests and are more satisfied with
their learning compared to the group taught using traditional methods. This study highlights not
only the positive impact of educational software on mathematics achievements but also the
need for further research and practice in integrating technology into teaching to achieve optimal
educational outcomes.

Keywords: Educational software; Mathematics; PISA testing; ANFIS method

Ecektn npumeHe o6pa3oBHOr copTBEpa ¥ NPeAMETHO]
HacTaBu MaTemMaTuke

Pesume: Y caBpemeHOM 06pa3oBHOM KOHTEKCTY, 00pa3oBHM COTBEp MocTaje Kiby4HO
CpeacTBO 3a yHanpehewe HacTaBe MaTemaTtuke. Hawa crtyguja wucTtpaxyje edekte
UMNnemeHTaumje TakBor codTBepa Ha nocTurHyha yuennka. MoTueaumja 3a 0BO UCTpaxuBatLe
npousunasu n3 pesynrata PISA TecTuparbsa, Koju Cy nokasanu MCMOANPOCEYHO 3HAHE HALLNX
y4yeHuKa. YpaheHa je aHanuaa paktopa Koju yTudy Ha nocturdyha yyeHuka npumeHoMm Metoae

142


mailto:sgavrilovic@asss.edu.rs

Technics, Technology, Informatics in Primary Education TIE 2024

Adaptive Neuro-Fuzzy Inference System (AHOWC), unme ce notephyje 3Hauaj obpasoBHor
cohTBepa y yHanpehewy MaTeMaTuykiX BELITWHA yyeHuka. HakoH Tora, eKCnepuMmeHT je
CrpoBedeH TOKOM TpU LLKOMCKe FOAMHe, Y KojuMa Cy y4ecTBOBane ABe rpyne ydyeHwuka. pea,
eKcrepuMeHTanHa rpyna je kopuctuna obpasoBHM COTBEp Kao NMpUMapHu anar 3a yyerbe
MatemaTtuke, AOK je Apyra, KOHTPOMHa rpyna HactaBuna ca TpaguuMoHanHuM MeTopama
HacTaBe. Kpo3 naxro1Bo OCMULLILEHE EKCepUMEHTaNHe NPOTOKONE NPUKYNIbEHN Cy NoAaLM
0 nocTurHyhuMa yyeHuka nyTeM pasinyuTUX TECTOBA 3Haba U3 MaTemaTtuke, kao W o
HWUXOBOM 3a[0BOJSBbCTBY KakO TpaZWUMOHANMHUM HacTaBHUM MeTOAama, Tako M MHTepakumjoM
ca cotBepoM. PesynTaTu ucTpaxuBara MoKasyjy Aa Y4eHUUM Koju kopucte oBpasoBHe
codhTBEpE MOCTMKY 3HaYajHO borbe pesyntaTe Ha TECTOBMMA 3Harba M3 MaTeMatike W aa cy
3a[j0BOSbHUM|M CBOJUM Y4YeHeM Y OBHOCY Ha rpymny Koja Ce y4W TpaguLMOoHanHuM meTogama.
Osa cTyamja ucTuye He camo no3vTWBaH yTuuaj oBpasoBHOr codTBepa Ha nocturHyha w3
Matematuke, Beh 1 noTpeby 3a Aarbum UCTPaXMBaKEM 1 MPAKCOM Y MHTErpaLuji TEXHOMOTMje
Yy HacTaBy paay NocTu3ara ONTUManHUX 0bpa3oBHUX ucxoaa.

Krbyune peun: O6pasosHu codhteep; Matematuka; PISA TecTupare; AHOMC meToaa
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Training Tasks and Test in Micro- and Nanosystem
Technique in the Specialty of Mechatronics at
TU Gabrovo, Bulgaria

Stefan Kartunoy?* (2/[0000-0001-7709-9369)
1 TU Gabrovo / Faculty of Mechanical Engineering and Technologies, Gabrovo, Bulgaria

" skartunov@abv.bg

Abstract: The article presents tasks and test for exercises in the training of micro- and
nanosystem technology in the specialty Mechatronics at TU Gabrovo, Bulgaria. Test questions
include topics on the history of nanotechnology, terminology, methods of creating and
manipulating of MEMS, components and nanostructures, types of micro- and nanosystems,
functional materials, polymers and their effects, indices and description systems, technological
capabilities and application of components and microchip manufacturing. The tasks are for
exercises on the topic of how big is the percentage of defectively made and the efficiency of
chips, equations and calculations of reaction parameters, technological possibilities when
creating specific components and systems.

Keywords: tasks, test, micro- and nanosystem engineering

MpunpemHM 3agaum n TeCTUpawe 3a MUKPO U
HaHOCUCTEMHY TEXHUKY Y 00N1acTM MeXaTPOHMKe Ha
TY MabpoBo, byrapcka

Pe3ume: Pag npeactasrba 3agaTke W TeCT 3a 0byKy 3a kopuwifierse MUKPO W HaHOCUCTEMHE
TexHonoruje y obnactu mexatpoHuke Ha TY abposo, byrapcka. Mutarba Ha TecTy obyxBaTajy
Teme u3 cneaehnx obnactu: uctopuja HaHOTEXHOMOrWje, TEpMUHONOMMja, MeToge u3page w
kopuwhewa MEMC-a, KOMNOHEHTE W HaHOCTPYKTYpe, TWMOBM MUKPO- U HAHOCUCTEMA,
(DYHKLMOHANHW MaTepujanu, NoNMMEPN 1 HUXOBU e(EKTU, MHOEKCK U CUCTEMU ONUCHBAHSA,
TEXHOMOLLKE MOryhHOCTM WM MpUMeHa KOMMOHEHTU W MPOM3BOAHKa MUKpOUMNoBa. 3apauu cy
ycMepeHn Ha Bexbe Kako y Bean ca MPOLEHTOM Ae(eKTHO CMpaBibEHWMX YMMOBA Tako W
e(MKacHOCTU 4MMoBa, jedHaYMHa W npopadvyHa napameTapa peakuuje W TEXHONOLIKNX
MoryhHOCTU Npu u3pagu ofpeheHnX KOMMOHEHTU 1 cucTemMa.

Krbque peun: 3agaun, Tect, MUKpO- 1 HAGHOCUCTEMHO UHXEHEPCTBO.
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Analysis of Simple Algorithm for Phase Shift
Measurement between Sinusoidal Voltage Signals

Lazar D. Miladinovi¢! (/[0009-0006-3947-239X] gnd
Branko M. Koprivica’]* [0000-0001-5014-6866]
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* branko.koprivica@ftn.kg.ac.rs

Abstract: This paper presents the analysis of the problem of phase shift measurement error that
arises in Simple Algorithm (SAL) when signals are not sampled synchronously. Data acquisition
systems allow simultaneous multiple channel measurements by utilising one AD converter with
multiplexer. Multiplexer introduces time latency between sampling of different channels, which
makes sampling of signals non-simultaneous. By experimental measurements with NI 6009 data
acquisition card and LabVIEW, as well as C++ simulations, two components of the measurement
error will be identified: time dependant component which causes phase shift estimations to
oscillate and constant component which introduces the offset in performed estimations.

Keywords: phase shift measurement; LabVIEW; Data acquisition system; measurement error.

AHanu3sa jegHoCTaBHOr anropuMTma 3a Mepeme asHor
nomepaja usmehy CUHyCOMAHUX HaNOHCKMX CUrHana

Pe3ume: OBaj pag npeacTasrba aHanuay npobnema rpeluke Mepersa hasHor nomepatra Koja
HacTaje y jegHoctaBHom anroputmy (JAJT) kaga ce CurHanm He y30pKyjy CUHXPOHO. CucTemm 3a
npukynrbawe nogartaka omoryhasajy MCTOBPEMEHa BullekaHanHa Meperba Kopuwherem
jeaHor Al npetBapaya ca mynTunnekcepoMm. MynTunnekcep yBOOM BPEMEHCKO Kallkberbe
“3Mely y3opkoBatba pasfuunTUX KaHana, LWTO YMHU Y30pKOBaHe CUrHana HeMcTOBPEMEHUM.
EkcnepumenTanHum mepersima ca NI 6009 kapTuuom 3a npukynibarwe nogaraka u LabVIEW,
kao u C++ cumynauujama, Guhe wgeHTU(MKOBaHE ABE KOMMOHEHTE TpeLke Mepeta:
BPEMEHCKM 3aBMCHA KOMMOHEHTA KOja M3asnBa OCLMNOBake npoueHa hasHor nomepaja u
KOHCTaHTHE KOMMOHEHTE Koja YBOAM OICET Y U3BPLLEHE NPOLIEHE. .

KrbyuHe peun: mepere ¢pasHor nomepaja; LabVIEW; cuctem 3a npukynrbarbe nofataka;
rpeLLka Mepera.
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Mechanical Properties of Hybrid Materials Based on
Aliphatic Polyurethanes and Al,O, Nanoparticles

Dejan Kojié1* [0000-0003-4617-0278]’ Nevena Vuki¢2 [0000-0002-1856-3659], Milena
épirkova3 [0000-0002-2956-5246]7 Darina Dup|ékové4 [0000-0002-3583-6487], Sebastian
Balo$® (121[0000-0002-3828-8500] gnd Jelena Pavli¢evi¢s {2/[0000-0002-0854-1237]

" University PIM, Technical Faculty, Banja Luka, Bosnia and Herzegovina
2 University of Kragujevac, Faculty of Technical Sciences Ca&ak, Cacak, Serbia
3Institute of Macromolecular Chemistry, The Czech Academy of Sciences, Prague,
Czech Republic
4 Technical University of Kosice, Faculty of Manufacturing Technologies with a Seat
in Presov, Presov, Slovakia
5University of Novi Sad, Faculty of Technical Sciences, Novi Sad, Serbia
6 University of Novi Sad, Faculty of Technology Novi Sad, Novi Sad, Serbia
“kojic.d@hotmail.com

Abstract: In this research, hybrid materials based on aliphatic polyurethanes and hydrophilic
aluminum(lll) oxide nanoparticles were synthesized. From an environmental point of view,
synthesized hybrid materials represent significant engineering materials because the products
of their thermal degradation are significantly less toxic compared to the products of thermal
decomposition of polyurethane, for which production aromatic isocyanates are used. The
presence of uniformly distributed Al203 nanoparticles in the sample containing 0.5 wt. % of
inorganic filler influenced the additional formation of hydrogen bonds, as well as the improvement
of the mechanical properties of the obtained polyurethane hybrid materials. Good mechanical
properties, together with appropriate properties of thermal stability, allow the obtained hybrid
materials based on aliphatic polyurethanes and Al203 inorganic filler to be used in the automotive
industry (hydraulic seals, protective films), furniture and in the production of sports equipment.

Keywords: hybrid materials, aliphatic polyurethanes, Al20s nanoparticles, mechanical
properties.

MexaHu4yKka cBOjcTBa XMOPUAHUX MaTepujana Ha ba3u
anudatckux nonuypetaHa n Al20; HaHovecTMUa

Pe3nme: Y 0BOM MCTpaxuBary CUHTETUCAHM Cy XxBpuaHu MaTepujanu Ha Basw anudaTckux
nonuypeTaHa v xuapodunHux HaHovectuua anymuHuiym (1l1) okenpa. Ca ekonoLukor acnekTa,
CUHTETUCaHN XMBpWUaHN MaTepujanu NpeacTaBrbajy 3HauyajHe WHKeHEepPCKe MaTtepujane jep cy
NMpON3BOAN HMXOBOr TEPMUYKOr pasrpafBaa 3HayajHO Mare TOKCMYHM y mopefjewy ca
npou3BoaMMa TEPMWYKOr pacnafaka MNOonuypeTaHa, 3a uMjy Ce NPOM3BOAHY KOpUCTe
apomatuyHu usoumjaratu. Mpucycteo paBHoMepHO pacnopefernx Al203 HaHouecTHLa Y y30pKy
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koju cagpxm 0,5% TEXMHE HEOpraHCKor MyHUna yTuuarno je Ha HakHagHO CTBapare BOSOHUYHIX
BE3a, Kao M Ha noborbliakbe MexaHUYKuX CBojcTaBa A0BWjeHUX NONMypeTaHCKUX XUBPUAHNX
maTepujana. [lJobpa mMexaHWdka CBOjCTBa, Y3 ogroBapajyhe CBOjCTBa TepMUUKe CTabMIHOCTH,
omoryhaBajy fa ce aobujeHn xubpuaHn Matepujanu Ha 6asu anudpatckux nonuypeTaHa u Al203
HEOPraHCKOr MyHWNa MOry KOPUCTUTU y ayTo MHAYCTPWjW (Xuopaynnyke 3anTuBKe, 3aLUTUTHU
(hUNMOBY), HAMeLLTajy M Y NPOM3BOAHM CMIOPTCKE ONpeMe.

Krbyune peum: xubpugHu matepujanu, amucpatcku nonuypetanu, Al2Os HaHo yecTuue,
MexaHuWuKa CBOjCTBa.
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Change in Magnetization of the Fe/Pb/Zr/BaTiO3
System Driven by Time of Mechanochemical Activation
and Thermal Treatment

Nemanja Stojanovi¢! (/[0000-0001-6344-490X] ' Aleksandra Kalezi¢-GliSovi¢!™ {21(0000-
0003-3342-1380] gnd Aleksa Marigic! (210000-0001-9844-0108]

1 University of Kragujevac, Faculty of Technical Sciences Cagak, Joint Laboratory for
Advanced Materials of SASA, Section for Amorphous Materials, Cagak, Serbia
* aleksandra.kalezic@ftn.kg.ac.rs

Abstract: Mixtures of high purity powders of 50 mass % Fe, 4 mass % Pb, 3 mass % Zr and 43 mass %
BaTiOs were activated in a rotary ball mill for durations ranging from 30 min to 300 min. Samples were then
pressed and sintered in the air atmosphere for 2 hours at 1200 °C. It was observed that the pressing alone,
i.e. without sintering, led to a decrease of magnetization in all of the samples, with the process of sintering
decreasing it further, with the most dramatic drop of 90.11 % belonging to the sample activated for 150 min.
Samples activated for 90 min, 180 min and 300 min were subjected to subsequent cycles of heating to Curie
temperature of 345.26 °C, then cooling to 25 °C, in the applied magnetic field of 20 kA mr', where an increase
of magnetization in all of the samples was observed, with the biggest increase in magnetization of 198.56 %
observed for the sample activated for 300 min.

Keywords: doped barium titanate; thermomagnetic properties; mechanochemical activation;
sintering.

MpomeHa marHetusaumje Fe/Pb/Zr/BaTiOs cucrema
BoljeHa BpeMeHOM MeXxaHOXeMujCKe akTuBaLmje u
TEPMUYKUM TPETMAHOM

Peaume: Cwmewe npaxosa Bucoke unctohe cactasa 50 macennx % Fe, 4 maceHa % Pb, 3
maceHa % Zr n 43 maceHa % BaTiOs akTusmpaHe Cy y poTaLMOHOM KYIMUYHOM MITMHY Y Tpajatby
og 30 min go 300 min. Y3opuu Cy 3aTUM NPeCoOBaHW 1 CUHTEPOBAHW Y Ba3ayLUHOj aTMocdepu 2
cata Ha 1200 °C. YouyeHo je fa je camo npecoBatbe, tj. 6e3 cMHTepoBarba, AOBENO 0 CMatbeHba
MarHeTu3auuje y CBUM y30pLuma, NpK YeMy MpoLeC CMHTepOBakba AOBOAW [0 HEHOr Aarber
CMatserba, ca Hajgpamatuynmium nagom og 90,11 % koju npunapa y3opky aktusupaHom 150
min. Y3opuy aktusupanu 90 min, 180 min u 300 min noABPrHyTH Cy y3acTOMHUM LKITycuMa
3arpeBawa [0 Kupujese Temnepatype og 34526 °C u notom xmafewa go 25 °C, y
NpUMer-eHOM MarHeTHoM nosby o4 20 KA m-!, npu yemy je youeHo nosehare MarHeTusaLmje y
CBUM Yy30puuMa, Y3 Hajehu nopact marHetusauwje og 198,56 % koju je mokasao ysopak
aktusmpaH 300 min.

KroyyHe peum: gonvpanu Gapujym TWTaHaT; TepMOMarHeTHa CBOjCTBA; MEXaHOXeMujcka
aKTUBaLuja; CUHTEpOBak-E.
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Ecological Management in Elementary School

Katarina Cutovig!" (10009-0001-7895-0984] Biljana Mihailovic! ([0009-0001-7923-9107] gnd

Lazar Cutovié2 (20009-0001-1306-7357]
1 Osnovna $kola ,Tanasko Raji¢*, Cagak, Republika Srbija
2 Beogradska akademija poslovnih i umetniékih strukovnih studija, Beograd, Republika Srbija
" cutovickatarina@gmail.com

Abstract: The paper explores the implementation of topics from the field of environmental
management within the subjects of Geography, Biology, Nature Conservation, and My
Environment in elementary school, as a strategy for sustainable resource management and
raising environmental awareness among students. The focus is on identifying key areas for
improving environmental efficiency, including waste management, energy efficiency, promoting
sustainable mobility, and education on environmental issues. Through a comprehensive
approach, the paper explores the benefits of environmental management in the context of
elementary school, highlighting its role in shaping responsible citizens and environmental
stewards for the future.

Keywords: ecology, sustainable development, environmental management.

EKONOLWKM MeHaLIMEHT Y OCHOBHO]j LUKOSN

Pesnme: Pag uctpaxyje umnnemeHTaumjy cagpxaja 13 obnactv ekoroLkor MeHaiMeHTa y
okBupy npeamerta leorpacumja, Buonoruja, Yysapu npupoge n Moja xuBoTHa cpeauHa y
OCHOBHOj LLIKOMNW, Kao cTpaTerujy 3a OAPXWBO yrpaBrbare pecypcuMa 1 noansate eKoroLuke
cBecTu Mehy yyeHuuuma. GokyC je Ha uaeHTUUKALMM KIbyYHUX nogpyyja 3a yHanpehere
eKOmMoLLKe e(UKacHOCTH, YKIbydyjyhn ynpaerbawe OTNagoM, EHepreTcky edukacHoCT,
npomouyjy oapxvee MOBUNHOCTM W edykauwjy o ekomowkum Temama. Kpo3 cseobyxBaTaH
NpuUCTyn, paj WUCTPaxyje KOPUCTW EKONOLIKOr MeHal/MEeHTa Y KOHTEKCTY OCHOBHE LUKOfe,
nctmayhu werosy ynory y obnmkoBary OAroBOpHUX rpafaHa v Yysapa okonuHe 3a bygyhHocT.

Krbyune peun: ekonoruja, 0apxumBiK passoj, EKOMOLLKN MEHaLIMEHT.
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The Importance of Using Educational Software in
Teaching Technology and Engineering to Empower
Problem-Solving Skills

Nemanja Tasi¢!* (10000-0001-5340-5800] Miodrag Kovagevi¢2 ([0000-0002-1803-6816]
|gor Vecétejrﬂ [0009-0009-9940-4411] and Tamara Mili¢? (2/[0009-0004-7273-4801]]
1 Faculty of Technical Sciences "Mihajlo Pupin”, Zrenjanin, Serbia
2 College of Applied Technical Sciences, Zrenjanin, Serbia
" ntasic89@gmail.com

Abstract: The task of education is to prepare students for the real-life challenges they will face
in the business environment, and the subject of technology and engineering is no exception.
Considering the rapid changes in the business environment, problem-solving skills are of great
importance for both academic and business success. Therefore, it is necessary to introduce
innovations in teaching that will equip students for the tasks awaiting them in further education
and business settings. This paper explores how educational software can contribute to students
acquiring problem-solving skills during technology and engineering classes.

Keywords: educational software, technology and engineering in education, problem-solving,
21st-century skills.

3Hauaj ynoTpebe eaykatmBux copTBepa y HacTaBu
TeXHUKe U TeXHONOruje 3a OCHaXuBake BeLTUHA
pewaBama npobnema

Pe3ume: 3agatak 06pasoBatba je Ja npunpemMy yYeHke 3a peanHe XMBOTHE M3a30Be ca Kojuma
ce he ce cyoyaBaTut y MOCMOBHOM OKpYXetby, MPEAMET TEXHUKA W TEXHOMOrWja Huje u3y3eTak.
Yaumajyhn y 063up NpoMeHe Yy MOCMOBOM OKpyXeky Koje ce yOp3aHo [eluaBajy, BeLITMHA
pelLaBara npobnema je of Benuke BaXHOCTY 3a akaZeMCKM W NOCMOBHM ycnex. Y HacTaBy je
cTora notpebHO yBeCTH HOBKHE Koje hie LONPUHETH 0CMOCObIbaBatby YUYeHNKa 3a 3aaaTke Koju
WX Yekajy y Aarbem obpasoBatby v MOCIOBHOM OKpykety. OBaj paf 6aBu ce UCTpaxnBakem Ha
KOjU HaYMH e4yKaTUBHW COTBEPM MOTY Aa JOMPUHECY A YYEHWULM TOKOM HacTaBe TEXHUMKE W
TEXHONOrMje CTEKHY BELUTUHE peLlaBatbe npobnema.

KrbyuHe peun: efykaTuBHM codpTBeEp, TEXHUKA W TEXHOMOMja Y BacnuTary 1 06pasoBatby,
peluaBatbe Npobnema, BelTHe 21.Beka.
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Tourism Technician in the Digitalization Era:
Interdisciplinary Implementation of Web-Based
Services

Violeta Vasi|ijevié1* [0009-0005-9634-68%4] and Sladana Lukovi¢! (2[0009-0008-2643-6941]

1 Food and catering school, Cacak, Srbija
* vikivasilijevic@gmail.com

Abstract: In this paper, we present web-based services and tools used in school practice to
empower students and teachers to develop cross-curricular competencies. These competencies
include lifelong learning, communication, work with data and information, digital competence,
cooperation, responsible attitude towards the environment, aesthetic competence,
entrepreneurship and entrepreneurial competence. In particular, we focus on the educational
profile of tourism technician and the subjects Business Informatics, Geography, Tourism
Geography, Marketing in Tourism and Hospitality, Agency and Hotel Business. Our goal is to
instruct teachers of all professions in the existence of web 2.0 tools and popularize their use.
These tools allow students to connect the acquired knowledge in computer science in the
creation of websites and apply them in tasks in other subjects. The possibility of creating public
websites free of charge, simultaneous teamwork with administrator access from different
locations, as well as integrating Google surveys, translators, calendars, site search, YouTube
content and links to social networks (Instagram, Facebook, etc.) are particularly emphasized.
With this, students develop key digital competences and entrepreneurial competences for
competitive employment in the labor market.

Keywords: WordPress; CMS; Google Translate; YouTube; Web 2.0

TYpUCTUYKM TEXHUYAP Y epu guruTanusaumje:
mefjynpeameTHa umnnemMeHTaumja Bed 6asupaHux
cepBuca

Pe3unme: Y 0BOM CTpy4HOM pafy npukasaHqu cy Be6-6asnpanm cepBrCH 1 anatm, Koju ce KopucTe
Y LUKOMCKO] MpaKkch, Kako OM Ce OCHaXUMM YYeHUUM WM HacTaBHULMW, 33 pasBujarbe
mehynpeameTHux komneTeHumja. OBe KomneTeHuuje 0OyxBaTajy: LIENOXMBOTHO YYeheE,
KOMYHWKaUMjy, paf C nojauuma w uHdopmaumjama, OUruTanHy KOMMEeTEeHUMjy, capagmby,
OLrOBOpPaH OfJHOC MpeMa OKOMWHW, EeCTETUYKY KOMMETEHUWjy, Npedy3uMIbMBoOCT W
NpeLy3eTHUYKY KoMneTeHuujy. KoHKpeTHo, dokycupanu cmo ce Ha 06pa3oBHM npodun
TYPUCTUYKM TexHu4ap M npegmete [locnoBHa wHgopmatuka, [eorpadwmja, TypucTuuka
reorpaduja, MapkeTUHr y Typuamy W yrocTUTErbCTBY, AreHUM|CKO U XOTENWjepcko NoCroBakse.
Haw uwurb je ynyhuBawe HacTaBHMKA CBMX CTpyka Yy nocTojake web 2.0 anata u
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nonynapu3oBatbe tixoBe ynotpebe. Osu anati omoryhaBajy y4yeHuLMMa fa NOBEXY CTeYeHa
3Hatba U3 MHGOPMATUKe y Kpeupary BeO cajToBa M MpuUMeHe WX y 3ajauuma w3 Apyrux
npegmeta. lMocebHo ce wucTuye moryhHoCT GecnnaTHOr Kpeupara jaBHUX Beb cCajToBa,
MCTOBPEMEHOT TUMCKOT pafa ca agMUHUCTPATOPCKAM MPUCTYMOM C PasnuYnTUX Nokauuja, kao
1 nHTerpaumje Google aHkeTta, npeBoauoLa, kanexaapa, npetpare cajra, YouTube cagpxaja n
NMHKOBA Ka ApyLUTBEHUM Mpexama (Instagram, Facebook, uta.). OBum kop y4eHnKa pa3sujajmo
KibyYHe AMrUTanHe KOMNEeTeHUMje W Npedy3eTHWYKe KOMMETEHUMje 3a  KOHKYPEHTHO
3anoLLrbaBakbe Ha TPXKULWTY paja.

Krbyune peun: WordPress; CMS; Google Translate; YouTube; Web 2.0

158



Symposium “Technics, Informatics, and Education: TIE 2024
School Teachers for Teachers”

Knowledge Capacity and Problems of Work of
Technology and Informatics Teachers in the 21st
Century

Dragan Paripovié’]* [0009-0001-1574-7700]

1Udruzenje profesora informatike i tehnike ,UPIT”, Cagak, Srbija
" dragan.paripovic@gmail.com

Abstract: The work explores the possibilities of the technical and informatics teacher's work
and his constant readiness for the necessary training in the fields of technological development
and information and communication technologies, hardware and software development.
Engineering and technology, informatics and computer science today occupy with certainty a
high place in subject teaching, that is, in the education of students. We live in the 21st century,
the century of scientific and technological achievements, and the teacher is a key factor in
modern education. The paper points out that today's teacher of technology and informatics, in
addition to regular classes, prepares and participates with students in various competitions in
the fields of technology and technology, traffic, robotics, interfaces and artificial intelligence,
and programming. The paper also presents the current reality of the "living class", namely that
today the situation is such that in many schools teachers of technology, information technology
and computer science do not have adequate working conditions. As a solution, the paper
highlights the use of a flipped classroom instead of a traditional classroom.

Keywords: teacher; technique; technology; computer science; modern education; flipped
classroom

»KanauuteT 3Hawba 1 npobnemaTika pafa HacTaBHUKA
TeXHuKe U uHpopmaTuke 21. Beka“

Pesume: Y pagy ce uctpaxyjy MOryhHOCTW pafja HacTaBHWKA TEXHUKe W WHGopMmaTuke W
HeroBa KOHCTAHTHA CMPEMHOCT 3a NOTPEeOHWM yCaBpLIABateM Ha MofbiMa TEXHOMOLLKOT
pasBoja U MHOPMALMOHO — KOMYHUKALIMOHWMX TeXHonoruja, paseoja xapasepa u codTaepa.
TexHuka W TexHonoruja, WHGopMaTKa M pavyHapCcTBO AaHac 3ay3umajy ca CcurypHoluhy
BMCOKO MECTO Y MpeaMeTHOj HaCcTaBM OGHOCHO 0Bpa3oBatby yueHuka. Kusumo y 21 Beky, Beky
Hay4YHO — TEXHOMOWKMX AOCTUTHYha, a HaCTaBHWK je KrbydaH (hakTop Yy CaBpPEMEHOM
obpasoBatby. Y pamy Ce WCTWYE Aa [aHallbl HACTABHUK TEXHWKE W MHGOpMaTWKe ca
yyeHuLMMa nopes pefoBHE HacTaBe, NPUNPEMa U YYeCcTBYje Ca YYeHULMMa Ha pasHopasHUM
TakMuuera M3 obnactm TexHuke M TexHonoruje, caobpahaja, poboTuke, WHTEpdejca u
BeLLTayKe NHTENUreHuuje 1 nporpamMuparsa.
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Y pagy ce nocTaBrba 1 TPEHyTHA pearnHocT “KuBor Yaca’, a TO je Aa je faHac cuTyauuja Taksa
[a Yy MHOTUM LLUKONama HacTaBHULM TEXHUKE U TEXHOMOruje, WHGOpMaTuke U pavyHapcTaa
Hemajy agekBaTHe ycrose 3a pad. Kao pewwere y pagy ce uctude kopuwhere oBpHyTe
YUMOHMLIE YMECTO TPAANLIMOHANHE YUYMOHULIE.

KrbyyHe peum: HacTaBHUK; TeXHWKa; TeXHoMoruja; MHopMaTika; caBpeMeHo obpasoBarse;
0BpHyTa yunoHuLa.
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Windows MultiPoint Server 2016 in
Modern Teaching of Computing and Informatics

Vladan Poledica?* (2/[0009-0006-1601-7802]
1 0S Ratko Mitrovi¢, Cagak, Srbija
* vlade.poledica@gmail.com

Abstract: This paper presents work in the teaching of computer science using modern methods
of work with the help of the operating system Windows MultiPoint Server 2016. The paper
presents modern methods of communication with students, as a way of demonstrating the
method of work by presenting the teacher's screen at workstations, as well as monitoring the
work of all workstations places from one place.

Keywords: teaching; teaching methods; MPS; workstation; form of work

Windows MultiPoint Server 2016 y caBpemeHoj
HacTaBu pavyyHapcTBa U MHopmaTHKe

Pe3ume: OBaj paj py*a 0CBPT Ha 13BONere HacTaBe MHGOPMATKe U pavyHapCTBa Y OCHOBHO]
LKonwW, Kopuctehu caBpemeHe MeTode pafga y3 nomoh onepaTusHor cuctema Windows
MultiPoint Server 2016. Y pagy Cy npeacTaBibeHe CaBpeMeHe MeTode KOMyHukauuje ca
YYEHULMMA, Ka0 HaYWMH SEMOCTpaTMBHE METOAE paja Mpes3eHTYjyin HaCcTaBHUYKM ekpaH Ha
pagHUM CTaHWLama, kao 1 npaheke paga CBIUX pagHUX MecTa ca jefjHor MecTa.

KrbyuHe peum: HactaBa; MeToae Hactase; MIC; pagHa cTaHuua; 0bnuk paga
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Digital and Psychological Resilience - Roundtable TIE 2024

Enhancing digital and psychological resilience through
peer networking in online environment in times of
crises

Milica Stojkovi¢! and Ivana Krsmanovi¢', moderators
Participants: Darko Hini¢z, Dragana Bjeki¢', Marjan MiloSevi¢!, Lena Tica!,
Aleksandra Btachnio3, Kamila Litwic-Kaminskas, [zabela Kapsa¢,
Jakub Kopowskis, tukasz Brzezinskie and Giusi Antonia Toto?
1University of Kragujevac, Faculty of Technical Sciences Caéak, Serbia
2University of Kragujevac, Faculty of Science & Faculty of Philology and Arts, Serbia
3Kazimierz Wielki University, Faculty of Psychology, Bydgoszcz, Poland
4 Kazimierz Wielki University, Faculty of Political Science and Admin., Bydgoszcz, Poland
5 Kazimierz Wielki University, Institute of Information Technology, Bydgoszcz, Poland
6Kazimierz Wielki University, Faculty of Pedagogy, Bydgoszcz, Poland
"University of Foggia, Department of Human Sciences, Italy

Abstract. The roundtable is organized as a part of the project activities of the Erasmus+
cooperation partnership project “Enhancing digital and psychological resilience through peer
networking in the online environment in times of crises”, coordinated by the University of
Kragujevac, with partners Kazimierz Wielki University, Bidgoszcz, Poland and the University of
Foggia, ltaly. The goal of the DIGIPSYRES project is to develop a framework for enhancing
digital and psychological resilience through peer networking in the online environment in times
of crises. In its efforts to create more resilient student population in digital environment during
the crises, project team members have collaborated efficiently and with continuous dedication
over the past three years. The project is set to finish in December this year (2024) with most of
the main project results being already achieved and, hopefully, put to use for students and
educators across different educational contexts. The three results discussed and presented at
TIE 2024 Round table are: The Guide for DigiPsyRes Support Networking, The “Step by Step”
Manual and E-Magazine.The aim of the round table is to present these project results to the
wider academic community as well as to incite a discussions on their further application.

Keywords: Horizontal/peer Support; psychological resilience; digital resilience; networking.
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OcHaxuBarbe aUrnTanHe 1 NCUXOMNOLLKe
Pe3nnujeHTHOCTU NyTeM BpLUHbAYKOr yMpexaBama y
OHMajH OKpYyXeHy

Pe3ume: Okpyrnn CTO ce opraHu3yje y OKBMPY MPOJEKTHUX aKTMBHOCTU Mpojekta Epasmyct
CTpaTeLLKOr NapTHePCTBa ,YHanpehete AuruTtanHe u NCUXOMOLLKE OTMOPHOCTY KPO3 BPLUHAYKO
yMpexaBatbe Y OHMajH OKpYXeky Yy Bpeme Kpuse®, KOjUM KoopauHupa YHUBEp3WTET Y
Kparyjesuy, ca naptHepuma YHusep3autetom y ®ohu, Wtanuja n Yaueepautetom Kasumup
Benuku y bugrowuy, Morbcka. Lnrb npojexta DIGIPSYRES je aa ce passuje MHCTUTYLMOHAMNHN
OkBMp 3a nobosbluake AUrUTanHe W MCUXONOLKE OTMOPHOCTU CTydeHaTa Kpo3 BpLUHKbauko
yMpexXaBat-e Y OHNajH OKPYXery y BpemeHuma kpusa. Ca ugejom aa ce CTBOpU CTyAeHTCKa
nonynauuja Koja je 0TBOpHWja/pe3nnujeHTHHja y AUrMTanHOM OKPYKekY TOKOM Kpu3e, YnaHoBK
NpojekTHOr TMMa cy capafueann edmkacHo U ca KOHTUHyMpaHoM noceeheHowhy y npotekne
Tpu roguHe. Mpojekat 6u Tpebano aa Byae 3aBpLueH y feuembpy ose rogute (2024.), a BehuHa
rMaBHKX pesyrnTaTa npojekTa je Beh nocturHyta. Tpu pesyntata koja Cy npeactasrbeHa Ha TUE
2024 Okpyrnom ctony cy: Boauu 3a OurulcuPec mpexy, Mpupyynuk ,Kopak no kopak” u E-
MarasuH. Linrb okpyrnor ctona je fa ce 0By pesyntaTi npojekta npeacTase WMpoj akagemceko)
3ajegHuULM, Kao Kao W Ja ce NoACTakHe AMCKYCHja O HUXOBOj Aarb0j MPUMEHN.

KrbyyHe peun: Xopu3oHTanHa/BpLUHbayka nogpLUKa; NCUXONOLLKa OTNOPHOCT/PE3NINjEHTHOCT;
AUrATanHa peaunmujeHTHOCT; yMpexaBatbe.
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