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PREFACE

Ninth international scientific conference Technics and Informatics in Education — TIE 2022
aims to promote and support research in education of new generations in technical and
technological fields at all levels of education and contribute to technology development and
education improvement.

After double-blind reviewing, 72 papers were accepted for the current edition of Proceedings
in the form of plenary lectures and original scientific papers, within various fields of technical,
IT and technology- supported education at all educational levels — primary, secondary, higher
education and education for adults. Two more papers were accepted to be published in
Appendix A of the Proceedings (on Serbian language) for the Symposium “Technics and
Informatics in Education: School Teachers for Teachers” that is organized within TIE 2022.

Authors are responsible for any spelling, grammar and stylistic errors in their work.
Articles in the Proceedings TIE 2022 are organized by the following topics:

Technics, Technology and Informatics in Education;

Educational Technology;

Engineering Education and Practice;

IT Education and Practice;

Professional Development and General Education Topics;

ESP and Technics and Informatics: Challenges and Perspectives;
Digital and Psychological Resilience.

Special activities within the Conference are the following:

e Tribute to Professor Dragan Golubovi¢ — founder of conference and creator of
Technics and Informatics education in Serbia;
¢ Round Table: Digital and psychological resilience support by networking and peer
problem solving;
e Open discussion: Education of technics and technology teachers — university-school
cooperation.
The Scientific and Organizing Committee wishes to express gratitude to all the professionals
from various fields who contributed to the Conference.
We would like to thank Partner Institutions which participated as co-organizers of the
Conference.
We express special thanks to the Ministry of Education, Science and Technological
Development of the Republic of Serbia for financial contribution to this scientific gathering.

Ivan Milicevi¢
Editor
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PRESIDENT’S FOREWORD

Faculty of Technical Sciences Cacak, University of Kragujevac, has the honour to organize the ninth
international scientific conference “Technics and Informatics in Education — TIE 2022”.

The Conference follows the tradition of gathering teachers, researchers and professionals engaged
in various levels of technical, technological and IT education. Over the past 50 years, these gatherings
have been organized in numerous forms (conferences, seminars, consultations, etc.) in Serbia and
the region. 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. Eight conferences titled
Technics and Informatics in Education were held from 2006 to 2020. 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 2022 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, etc.

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, the 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. The thematic field of ESP, encompassing foreign/second and
professional languages in the realm of technics, technology and informatics, is the new aspect of the
Conference.

Within the TIE 2022 conference, a special thematic segment will be dedicated to the current
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 within the conference propose a
round table, a symposium, and a workshop addressing the issue of the psychological and social
resilience of students in times of crisis.

The results of the conference are anticipated to contribute to planning the development of education
in the fields of technics, technology, engineering, IT and computer sciences. The results are also
expected to support the exchange of educational patterns and the alignment with regional, EU and
global trends in fields in the focus.

We hope that experience gained at the Conference will be very useful both for the participants and
for the development of technical-technological education field.

Presidents of the Scientific Committee and Organizing Committee
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ORGANIZATION

The 9" International Scientific Conference Technics and Informatics in Education - TIE 2022 is
organized by the Faculty of Technical Sciences Cagak, University of Kragujevac, Serbia.

The Conference is held under the patronage of:
o Ministry of Education, Science and Technological Development of Republic of Serbia
o University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia

Scientific Committee

Co-Chairs:
Dragana Bjekié, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
Nebojsa Mitrovié, Vice-Dean of Faculty of Technical Sciences, Caak, University of Kragujevac, Serbia

Members:

Danijela Miloevié, Dean of Faculty of Technical Sciences Cagak, University of Kragujevac, Serbia

Dragan Bur€i¢, coordinator of the ERASMUS+ project DigiPsyRes, University of Kragujevac, Serbia

Snezana Marinkovi¢, Dean of Faculty of Education in UZice, University of Kragujevac, Serbia

Mile Savkovi¢, Dean of Faculty of Mechanical and Civil Engineering Kraljevo, University of Kragujevac, Serbia

Dragica Radosav, Dean of Technical Faculty “Mihajlo Pupin” Zrenjanin, University of Novi Sad, Serbia

Dragana Stanojevi¢, Dean of Faculty of Education in Vranje, University of Ni§, Serbia

Dragica Pavlovi¢ Babi¢, President of Educational Research Association of Serbia; University of
Belgrade, Faculty of Philosophy, Serbia

Damir Purkovi¢, University of Rijeka, Department of Polytechnics, Croatia

Ivan Lukovi¢, University of Belgrade, Faculty of Organizational Sciences, Serbia

Vladan Pantovi¢, IEEE Education Society Chapter of IEEE Serbia & Montenegro Section, Serbia

Tatijana Dlaba¢, University of Montenegro, Faculty of Maritime Studies Kotor, Montenegro

Ljubica Kazi, University of Novi Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia

Tatjana Atanasova-Pa¢emska, University “Goce Deléev” Stip, Faculty of Electrical Engineering, North
Macedonia

Dragana Glusac, University of Novi Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia

Marian Greconici, Politehnica University of Timisoara, Faculty of Electrical and Power Engineering, Romania

Lefkothea Kartasidou, University of Macedonia, Department for Educational and Social Policy,
Thessaloniki, Greece

Stefan Kirilov Kartunov, Technical University Gabrovo, Faculty of mechanical engineering and
engineering, Bulgaria

Srdjan Nogo, University of East Sarajevo, Faculty of Electrical Engineering, Bosnia and Herzegovina

Dionysios Politis, Aristotle University of Thessaloniki, Faculty of Sciences, Greece

Olga Safonkina, Ogarev Mordovia State University, Saransk, Russia

Riste Temjanovski, University “Goce Deléev” Stip, Faculty of Economics, North Macedonia

Jelena Timotijevi¢, University of Brighton, United Kingdom

Gulnara Zakirova, International University of Information Technology, Almaty, Kazakhstan

Blagica Zlatkovi¢, University of Ni§, Faculty of Education in Vranje, Serbia

Miroslav Bjeki¢, University of Kragujevac, Faculty of Technical Sciences Ca&ak, Serbia

SneZana Dragi¢evié, University of Kragujevac, Faculty of Technical Sciences Ca&ak, Serbia

Ivan Miliéevié, University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia

Jasmina Vesié Vasovi¢, University of Kragujevac, Faculty of Technical Sciences Caéak, Serbia
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Y 3Hak ceharba Ha npodhecopa ap [paraHa MonyboBuha — ocHMBava
KOHcbepeHuuje u kpeaTopa TexHUYKor n uHGopmaTHyKor obpazoBama y Cpbuju

Capawma mehyHapogHa HayyHa koHdepeHuuja "TexHuka W uHgopmaTuka y obpasoBary -
TIE2022", ycnocTaBrbeHa 1 3anoyena kao HauuoHanHa koHdepeHumja "TexHnuko 06pasoBarbe
y Cpbuju - TOC2006", jenaH je o HajaxHujux NpodhecuoHanHux pesyntara BeoMa pasHoBpCHe
1 GoraTe npochecnoHanHe n Hay4uHe kapujepe npodecopa ap [parana onybosuha.

Mpod. ap OparaH M. M'onybosuh
(1947-2021.)

Mpodh. ap Lparax Fonybosuh pofeH je 21. maja 1947. roguHe y Jlonawy (onwTuHa loxera)
lMocne ocHoBHor obpasoBarba y Mpununly, y 6nusunn pogHor cena, 1966. roauHe 3aBpLUno je
TexHuuky wkony y Yxudy, a 1971. roguHe punnomupao Ha MaluuHcKkoM hakynTeTy
YuuBepsuteta y beorpagy. Maructapcky Tesy ,Pasmatpare MoryhHoCTW Kopuwhera
eKBMBaneHTa CTpyroTuHe npu onTuMusaumju obpage metana bylwewem* ogbpanuo je 1975.
rogvHe, a [OKTOpCKy AaucepTauujy [lpunor ontumm3aumjy CTabunHOCTM ynpaBrbatba
aytomobuna“ 1980. roauHe Ha MawwmHckom cakynTeTy y Kparyjesuy.

Caojy npodhecuoHanHy kapujepy 3anoyeo je y TexHuukoj wkonu y Yauky 1970. roauHe, a 1975.
rOAMHE Ha Tek 0CHOBaHOM [learowKo-TeXHUYKOM hakynTeTy y Yauky eBUgeHTUPaH je kao npeu
3anoCneHn y MaTUYHO] KiM3W 3anocreHnx. Y 3Bare AoueHT n3abpad je 1980., BaHpeaHm
npocecop 1985. roguHe, a 1992. roguHe je CTeKao HACTaBHO-HAYYHO 3Bak-€ PEAOBHM
npogecop 3a yxy Hay4Hy obnact TexHuuka MexaHuka.

W3 BoraTux pesynTata CBOr Hay4YHO-UCTPaXKMBAYKOT Pada, LUMPOj HAy4HO] jaBHOCTW NPE3EHTOBA0
je BpojHe pagoBe Ha MENYHAPOAHUM U HALMOHAITHAM HAaY4YHUM W CTPYYHUM CKYNOBMMA, Kao 1y
cBeTCKMM W gomahum yaconucuma. Jlucta pecdepeHum npodecopa ap AparaHa Mony6osuha
Bpoju npeko 250 HacnoBa. buo je ayTop wecT MoHorpaduja, LWeCT YHUBEP3UTETCKUX YLIBEeHUKa
11 MPEKo NegeceT Apyrux nybnukaumja.

vl



PykoBoamo je unu y4ecTBOBaO Yy WUCTpPaXMBaukuM TUMOBMMA Y peanusaunju suwe og 20
npojekata koje je nogpxano MuHWCTapcTBO NpOCBeTe, Hayke M TEXHOMOLUKOr passoja
Penybnuke Cpbuje unu Mpuspeaa Cpbuje. buo je ayTop BuLLe TEXHUUKMX peLLlekba.

Buo je MeHTOp LwecT onbpareHux LOKTOPCKMX AucepTauuja, 17 maructapckux pagosa, 12
MacTep pagosa 1 npeko 150 gunnomckux pagoea. Y4YeCcTBOBAO je Y pagy komucuja 3a usbop y
CBa CapafHW4ka M HacTaBHWYKa 3Barba Ha PakynTeTy TEXHUYKUX Hayka y Yauky, anu 1 Ha
ApyrMm pakynTeTuma, kao LWTo cy GakynTeT uHxewepckux Hayka y Kparyjesuy n ®akynTeT 3a
MaLUWHCTBO W rpafjeBuHapcTBo y Kparbesy.

Bvo je TBopaL, ABa HoBa cTyaujcka nporpama: MexaTpoHuka, koja je y Cpbuju npeo yBeaeHa Ha
TexHuukoMm chakyntety y Yauky, jow aasHe 1990. roguHe, u TexHuka 1 nHopmatuka, CTyaujcku
nporpam Ha KOMe je CBOjy AMNIOMY CTekao Hajsehu 6poj npodecopa TexHuuKkor obpasoBara
3anocneHnx y obpasoeHom cuctemy Cpbuije.

Ochopmuo je nabopatopujy 3a MexaHUYKa UCIUTUBAKA KOja je 0 CBOT HacTaHKa HajsHauvajHuje
ponpuHocuna passojy capagke nsmehy ®akynteta u npuspese.

Ha ®akynteTy TeXHUUKMX Hayka y Yauky, 006aBrbao je sHavajHe CTpyyHe 1 pykoBogehe nocnose
- 6o je wed Kateape 3a MexaHWKY W MallUMHCKE KOHCTpyKuwje, y mepuoay og 1980-1982.
roguHe 1 og 2001. na fo oanacka y neHaujy 2012. roauHe. ObaBrbao je AyHOCTH NpopaekaHa
3a Hacrasy o 1986. no 1988. rogure, a og 1988. go 1992. roguHe 6o je [lekaH akynTeTa.
Ha Ynusepsutety y Kparyjesuy, 6uo je MNpopekTop 3a dhuHaHcuje v pa3soj og 1994. go 1996.
roavHe, YnaH Beha 3a TexHudke Hayke v unaH CaBeTa YHuBepsuTeTa.

Buwe nyTa je 610 Ha CTPy4HUM ycaBpLUaBakMa y NO3HATUM MHCTUTYTUMA W YHUBEP3UTETAMA
y 3eMIbi 1 MHocTpaHcTBy: YHuBepauteT y Kpakosy, MAW - Mocksa, UBYT - lMpar, TexHn4ku
yHUBep3uTeT - [ipesneH, TexHUUKU YHUBEP3UTET - TemulBap, YHUBepauTeT - [laHkactep v ap.

Mopen Gorator ucTpaxuBadykor paja M capagwe ca WHAycTpujom, nocebaH aoMpuHOC
npocecop Mony6osuh je fao yHanpehueary cuctema obpasoBara 1 BacnuTatba, NocebHo y
Jeny yHanpehusatrba TeXHUUKe KynType.

Mpodhecop Monybosuh je 610 UnaH pasnUUMTUX HaLUMOHANHKX Tena 13 obnacTi obpasoBatba U
pagHux rpyna MuHuctapctea npocsete. buo je unaH MpoceeTHor caseta Cpbuje y nepuoay of
1982. no 1986. roguHe, npeacenHuk Casesa opraHusaLyje 3a Hay4YHO-TEXHUYKO CTBApanaluTBo
mnagux Cpbuje (1982-1984.), npencenHnk Komucuje 3a TexHuuko obpasosare og 1980. go
1990. rognHe, pykoeoaunay, LieHTpa 3a yHanpeRuBarbe TEXHUYKOr BacnuTama 1 0bpasoBara
(1981-1986.), unaH Komucuje 3aBoga 3a yHanpefuBare obpa3oBatba M BacnuTamwa (2001-
2008.), npeacenHuk Komucuje 3a nuueHLy 3a npeameT TeXHUYKO 1 MHGopMaTUyKo 06pasoBarbe
MunncTapcTsa npocsete Penybnuke Cpbuje (2006-2011.). bro je unaH [dpylutBa uHXeHepa u
TexHnyapa Cpbuje (1972-2012.), kao 1 JpywTBa 3a MoTope 1 MoTopHa Bo3una Cpbuje (1980-
2012.)

Mpodecop Mony6osuh je cBOj papHM Bek, Koju je Tpajao 42 roanHe, NOCBETWO UCTPaXWBabUMa
y TexHuum n obpasoBamy. MocebaH ponpuHoc je aao yHanpehewy obpasoBatba U3 obnactu
TEXHWKE W MHOpMaTUKe 3a pa3nnuuTe 0BpasoBHE HUBOE, 0F OCHOBHOT 40 BMCOKOT. MocTaBuo
je Temerbe TeXHUYKOT U MHchopmaTudkor obpasosarsa y Cpbuju 1 Buwwe og 30 rognHa CBECPLAHO
ce 3anarao 3a yHanpefuBate 006pa3oBara HaCTaBHWKa 13 Te obnacTu.
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Mpodhecop Monybosuh ce nocseheHo GpuHYo 0 NpodecoHanHoOM enoBatby BUBLUMX CTyAEHTa
W HUXOBOM CTPYYHOM YcaBpluaBaky. Buo je ayTop HEKONMMKO akpeauToBaHuX nporpama
CTPYYHOT yCaBpLUaBakba HaCTaBHMKa M3 06nacTu TEXHUKE U MHGOPMATUKE, KOje je Y nepuoay of
2007. po 2015. roguHe noxahano npeko 1000 HactaBHuka wmpom Cpbuje. Buwe op 20
reHepaumja ocHoBaLa je npeameT TexHUYKo 0bpa3oBatbe, KacHuje TEXHUYKO 1 MHGOPMATHNYKO
obpasoBatbe, a caga TexHuka M TEXHomoruja, yumno u3 yybeHuka umju je noTnmcHuk Buo
npodecop ony6osuh.

[obuThuk je BpojHux npusHaksa, of Kojux ce usgsaja Jeuembapcka Harpaga rpaga Yauka koja
My je AOAErbeHa Y roAnHu NeH3NoHNCatba.

Pa3sujajyhu naejy 0 KOH(epeHUMju HamereHO] M HaCTaBHULMMA TEXHUYKO-TEXHONOLLKOT
noppyyja, U UCTPaXMBa4NMa y OBOM M CPOAHWUM MOIbUMA, Kao M pa3MeHn u3meRy mwux koja 6u
yHanpeauna HactaBy TexHuke, npodecop onybosuh je NokpeHyo oBy KOHMepeHLUmjy Aajyhn joj
OKBMPE W YBPCTE TEMETBE.

Y okeupy 9 International Scientific Conference ,Technics and Informatics in Education —
TIE2022* nogceTuheMo ce OCHMBaYa KOHepeHLuje U yHUBEp3UTETCKOr npodecopa koju je
OCTaBMO Tpara y 0bnactu TexHuykor u uHdopmatuykor obpasoBara. Ha okpyrmom crony
cehatba yuecTBOBahe Konere HaCTaBHULW W UCTpaXMBaYM, NPOGheCopOBM CTYAEHTM CBIX HIBOA
cTyauja, npochecuoHanyy kojuma je gao cMepHule 3a byayhe npodecroHanHo aenoBawe 1
IMYHE W MOCHOBHE y3Maxe.
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Online Resources as a Support for Teaching STEM
Courses in Secondary Vocational School
and in Faculties

Miroslav Bjeki¢
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
mbjekic@gmail.com

Abstract: The paper provides a systematic review of a plethora of online resources that can be
used as a support for teaching various STEM courses that are usually taught in secondary
vocational schools or in faculties. These resources have been utilized by the author of this paper
on a regular basis, especially during the pandemic and post-pandemic period. The majority of
the resources are related to the field of power engineering, but they also comprise other
examples from Physics and other related disciplines.

Keywords: online resources; technical courses; secondary vocational schools; faculties

OHnajH pecypcu Kao noapluKa HaCTaBU TEXHUYKUX
AVCLMNINHA Y CPpeAlUM CTPYYHUM LIKONama
U Ha cpakynTeTMma

Pe3ume: Y 0BOM papy je 4aT cuCTeMaTW3OBaH Nperneq Aena OHMajH pecypca Koy ce mory
KOPUCTUTM Kao NOAPLUKA HACTaBW NpeaMeTa U3 TEXHUYKAX JUCLUNIUHA Y CPefUM CTPYYHUM
LiKkonama 1 Ha pakyntetuma. To Cy pecypcu koje ayTop KOPUCTU y HACTaBu, a HapouuTo y
nocneare Tpu roguHe y Bpeme naHaemuje. Hajeuwe je npumepa u obnactu enekTpuyHmuX
MallMHa W eneKTPOMOTOPHMX MOrOHa, anu je AaTto M Bule npuMepa M3 usnke W Apyrux
TEXHUYKMX AUCLUNIMHA.

Kl'by‘-IHe peuun: OHJ'IajH pecypcu; TEXHNYKN KypCeBW; CpeAHE CTPYYHE LLUKONE; CbaKyJ'ITeTM.
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Problematic Internet Use:
Old Problems with a New Twist

Darko Hini¢
University of Kragujevac, Faculty of Science & Faculty of Philology and Arts, Serbia

dhinic@kg.ac.rs

Abstract; The Internet is an integral part of human society and everyday life of most people, and
it may be used for satisfying various human needs. The Internet has changed the way we process
information, learn, talk, behave, etc. However, when something is used too much, it always brings
some consequences with it, one being Problematic Internet Use, which is an umbrella term that
encompasses a wide range of repetitive disabling behaviours, such as excessive video gaming,
gambling, cyberpornography addiction, compulsive online shopping, social networking
problematic use, and so on. In this paper, different views on Internet use in modern society will
be considered, from ideas (over)emphasising its harmful effects on users’ health, to ideas
ignoring these warnings. We will be discussing the advantages of ICT use, as well as
characteristics of the Internet, which may ease a compulsive use or preoccupation with online
content and activities. We will particularly focus on classification criteria for specific online
behaviours into the category of problematic use or Internet addiction, and finally we will point to
some of the negative effects of PIU, as well as types of such Internet-related problems.

Keywords: Internet; problematic Internet use; Internet addiction.

[pobnemaTtnyHa ynotpeba NHTepHeTa:
cTapu npobnemun y HOBOM pyxy

Pe3unme: VHTepHET je UHTErparnHm [eo byackor APYLLUTBA U CBaKOOHEBHULE BENVHE Mbyau Koju ra
KopucTe Kako O1 3a0BOMbMIK CBOjE HajpasnnunTuje noTpede. VIHTEPHET je MPOMEHMO HauMH Kako
BpLMMO 0bpady MH(opMauMja, Kako y4MMOo, TOBOPUMO, Kako Ce MoHalamo. Mnak, kapa HewTo
KOPMCTUMO Y NPEBENNKoj MepU, TO YBEK ca COBOM HOCH U Heke nocreauLe. Y 0BOM KOHTEKCTY, jeaHa
o tux je MpobnematnuHa ynotpeba NHTepHeTa, ONLITK KOHCTPYKT Koju 0ByXBaTa LLUMPOK pacroH
PENeTUTMBHUX MOHALLaa, Kao LITO Cy MPEKOMEpPHO Urpake BWAEO Wrapa, OHMajH knaherse u
KOLKakbe, 3aBMCHOCT Of CajbepnopHorpacuje, KOMMYNCUBHA OHMajH KynoBwHa, mpobrematuyHa
ynoTpeba coupjanHmnx Mpexa, 1 CiMdHa AUCYHKLMOHaHa NoHaLLakba. Y OKBYpY OBOr NpedaBatba,
pa3moTpuheMo pasnuyuTe mpucTyne ynoTpedbu MHTepHeTa y MOZEpPHOM ApyLITBY, Of uaeja Koje
(Mpe)HarnaluaBajy HeroBe LUTETHE e(eKTe MO MEHTaNHO 3apaBrbe KOPUCHWKA, 4O uaeja Koje y
MOTMYHOCTW MIHOpULLY OBa yno3opea. [uckytosahemMo 0 npegHocTMma ynoTpebe AuruTanHmnx
TEXHOMOrVja, kao 1 0 ofnmMkaMa VIHTepHeTa Koje MOry MOACTaKHYTH HeroBy KOMMYNCUBHY ynoTpedy
WNM NPeoKynawLujy OHMajH cagpajuma M akTBHOCTUMA. Hapoumto hemo obpaTiTi naxiwy Ha
KpuTeprjyme knacudmkaumje ompefennx oHnajH noHallakka y kateropujy npobnemariiHe ynotpebe
nm MHTepHeT 3aBucHOCTW. KoHauHo, ykasahemo Ha Heke HeraTuBHe edpeke nmpobriematnyHe
ynotpebe MHTepHeTa, kao 1 Ha TMNoBe Npobrema noBe3aHmMX ca HerosoM ynoTpetom.

KrbyuHe peum: MHTepHeT; npobnematiyHa ynotpeGa MHTepHeTa; VIHTEpPHET 3aBIUCHOCT.
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The relations between students' perceptions of
equipment and attitudes toward teaching technical
culture and informatics

Damir Purkovi¢!” and Stjepan Kovacevi¢?
" University of Rijeka/Department of Polytechnics, Rijeka, Croatia
2 University of Split/Faculty of Science, Split, Croatia

* damir@uniri.hr

Abstract: The students' attitude towards teaching is important in order to arouse interest and
motivation for the lessons. In addition to the teacher, who plays the most important role, the
environment in which instruction takes place can also influence student interest and motivation.
Considering the peculiarities of technology and computer science teaching, the equipment of the
classroom where the teaching takes place could have an influence. Therefore, the relationship
between students' perceptions of workshop/classroom facilities and their attitudes toward
teaching technology and computer science was investigated here. The research was conducted
in the form of a survey among a sample of 5th-8th grade students (N=2155) from primary schools
in Croatia. The results show a positive correlation between the students' perception of the
equipment and the statements that technical culture is important for life, that there should be
more teaching in technical culture, that they like hands-on activities, and that they like working
with technology. A weak correlation was found between the equipment and the need for more
informatics and attitudes towards a career in this area. Therefore, it can be concluded that
equipment is important for making students aware of the importance of this teaching, but it is not
a decisive predictor of student attitudes.

Keywords: informatics; technology teaching; equipment; students' attitudes; technical culture.

Mose3aHocT U3mel)y npeuenuuje y4eHUKa o onpemu u
CTaBOBa Npema HacTaBu TEXHUYKE KYnType K
WHpopmaTmke

Peaume: CtaB yyeHuka npema HacTaBu je BaxaH jep Oyau WHTepecoBake M MOTMBALMjY 3a
HacTaBy. [lopen HacTaBHMKA KOjU Wrpa HajsHadvajHWjy yrory, Ha pa3Boj MHTepecoBaka W
MOTUBaLMje Y4eHuKa Takofe MOXe [a yTu4e OKpYXeke Y KOMe ce Aajy MHCTPYKLMje. Y3eBLn y
063up 0coBeHOCTU HacTaBe TEXHOMOTME U padyHapCKUX Hayka, 3HadajaH JOonpUHOC MOxXe Aa
“Ma 1 OMpeMIbeHOCT YUMOHWLE Y kojoj ce ofsuja Hactaea. CTora, OBaj paj npoyyasa
noBe3aHOCT u3Mehy nepuenuuje y4eHuka 0 OMPeMIbEHOCTU YUMOHULIE U HUXOBUX CTABOBA
npemMa HacTaBu TEXHONOrWje M padvyHapckux Hayka. VcTpaxuBare je cnposefeHo
aHKeTMpareM yYeHMKa of NeTor 4O OCMOr paspeda OCHOBHE Lukone y Xpeatckoj (H=2155).
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PesynTtati nokasyjy nosutuBHy kopenauujy uamehy npeLentmje y4eHuka o onpemm 1 uckasa aa
je TexHwyka KynTypa 3HauajHa 3a peanaH XWBOT, fa je noTpebHO Bule HacTaBe/dacoBa
TEXHWYKE KYNTYpe, T€ Aa YYEHULM BOMe MPaKTUYHE aKTMBHOCTW M Kopuwherse TexHororuje.
MameRy nepuenumie onpeMrbeHOCTM yunoHuLe 1 noTpebe 3a BULE HacTaBe MHAopMaTHKe W
CTaBOBa Npema 3aHuMaruma y 080j obnactu fobujeHa je HUCKa kopenauwja. Ycnep Tora, Moxe
Ce 3aKrby4uTH [1a je onpema (OnNpeMbeHOCT YYNOHULE) BaxHa Aa 61 y4eHULmM NocTanu CBECHM
3Havyaja OBe HacTaBe, anu Aa OHa Huje oanydyjyhu npegukTop 3a opMupare YYEHUUKIX
CTaBOBa.

KrbyuHe peuu: nHdhopmaTyika; HacTaBa TEXHOMOMMje; ONpeMa/onpeMIbEHOCT; CTABOBY YYEHNKa;
TEXHUYKA KyNTypa.
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Self-assessment of Student Digital Competences
in Serbia

Marina Semiz" and Mirjana Cutovi¢
University of Kragujevac, Faculty of Education, UZice, Serbia
* semizmarina@pfu.kg.ac.rs

Abstract; The updated Digital Competence Framework, DigComp 2.0, defines five key areas of
digital competences that every citizen needs to be able to use ICT in a critical, creative and
collaborative manner for business, learning, entertainment, inclusion or social participation. This
paper examines digital competences of students in Serbia, and the general aim of the research
is to determine how students in Serbia self-assess their digital competences, whether their self-
assessment is determined by specific socio-demographic characteristics, such as: university,
field of study, year of study, frequency of use of ICT devices in teaching, and everyday activities.
Two research instruments were created for the purposes of this research: Questionnaire on
Socio-demographic Characteristics, and Digital Competence Assessment Scale, which is based
on the European Digital Competence Framework — DigComp 2.0. Students from 22 faculties
(N=183) from four administrative districts in Serbia (Moravica, Zlatibor, Juzna Backa and the City
of Belgrade District) participated in the research. The research determined that students assess
their digital competences as highly developed, both in relation to the scale and its integral
subscales, and confirmed that there are significant differences in student self-assessments with
regard to independent research variables: university and frequency of use of technical devices
(smartphones) in teaching and everyday activities.

Keywords: self-assessment; DigComp 2.0; digital competence; higher education; lifelong
learning.

CamonpoueHe AUrMTanHuX KomneTeHumja
ctyaeHata 'y Cpbuju

Pe3ume: AxypupaHu oksup gurutanHux komneteHuuja DigComp 2.0 aeduHuLLe NET KIbyYHUX
obnactm auruTanHux KkomneteHumja notpebHMx cBakom rpafaHuHy/ku kako 6u  UKT
KOpUCTHO(na) Ha KpUTUYaH, KpeaTuBaH U capafHUYKW HauuH 3a notpebe nocna, yyersa, 3abase,
WHKNy3nje v gpyluTeeHe naptuyunaumje. MpeaMeT OBOr paja jecy AuruTtanHe KomneTeHuuje
cTygeHata y Cpbuju, a onwTv UMb UCTpaxuBatba je 4a ce YTBpaM Kako cTydeHTu y Cpbujn
MpoLekbyjy COMCTBEHe AWruTanHe KOMMETeHUMje, 3aTWM Aa ce YTBPAM Oa NN Cy HMX0BE
camonpoLeHe [feTepmuHucaHe oapefeHnm  coumo-gemorpadickum  obenexjuma, nomnyr:
yHMBEp3auTeTa, 06nacTtu cTyanpatsa, CTyaujcke roguHe, ydectanoctu ynotpebe UKT ypehaja y
HacTaBW M CBaKOQHEBHMM aKTMBHOCTMMA. 3a noTpebe ucTpaxwvBara kpeupaHa Cy [Ba
NCTPaXMBaYKa MHCTPYMEHTa: YMUTHUK O coLmo-gemorpadickum kapaktepuctukama v Ckana
MpOLEHe AWrMTamHNX KOMNETEHUMja, Koja 3a NonasuiiTe y3uma eBPONCKW OKBUP AUTUTANHUX
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komneteHumja — DigComp 2.0. VYuewhe y wucTpaxwuBawy y3enn cy CTygeHtn 22
takynteta(H=183) u3 uetmpu ynpasHa okpyra y Cpbuju (Mopasuuku, 3natubopcku,
JyxHobaukw, rpag beorpan). McTpaxuBareM je yTBpREHO Aa CTYAEHTW CONCTBEHE AUruTanHe
KOMMeTeHUMje MPOLEkbYjy ka0 BUCOKO pasBWjeHe, Ha HWBOY Ckane y LEeNoCTW W CacTaBHUX
cynckana, a noTBpheHo je 1 4a nocToje 3HayajHe pasnuke y camonpoLeHama CTyaeHata ¢
0031poM Ha HesaBuCHe Bapwjabne uCTpaxuBarba: YHUBEP3UTET U yyecTanocT ynotpebe
TEXHUYKMX YpeNaja (nameTHor TenedoHa) y HacTaBn 1 CBAKOJHEBHUM akKTUBHOCTMMA.

Krbyune peun:; camonpoueHe; DigComp 2.0; gurutanHa KoMneTeHLmja; BUCOKO 06pa3oBarse;
JOXMBOTHO yYeHse.
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User Experience Design of University Schools’ Web
Portals: Comparative Analysis of State-owned
Technical Faculties in Serbia

Ljubica Kazi", Dragica Radosav', Zoltan Kazi', Narendra Chotaliya?,
Masa KneZevié!, Vuk Amizié'and Danilo Colovié!
T University of Novi Sad, Technical Faculty “Mihajlo Pupin”, Zrenjanin, Serbia
2Saurashtra University, Rajkot, MP Shah Arts & Science College, Surendranagar, India
* ljubica kazi@gmail.com

Abstract; In aim to improve information service to students and all university schools information
stakeholders, it is very important to make and maintain institutional web portals structure and
design to be modern, functional and pleasant for use. This paper is focused on analysis of web
portals designs, with special attention to university portals of technical sciences schools having
information technology-related study programmes. In this empirical research, an evaluation
model to be applied upon the sample web portals is formulated according to the framework of
user experience design cumulatively, by extraction of web pages, elements and their
characteristics from web portals in the research sample. This evaluation model is applied in
analysis of characteristics of each item in the sample, i.e. each web portal of schools of technical
sciences that belong to state-owned universities in Serbia. Conclusions are related towards
formulating a set of web design quality characteristics which could be applicable in
benchmarking, redesign or creating new web portals.

Keywords: web design, evaluation model, software quality, technical sciences university
schools.

[n3ajH KOPUCHMYKOT UCKYCTBA (haKyNnTeTCKUX Beb
noprtana: KomnapatuBHa aHanu3a gpxaBHUX
TeXHUYKUX hakynteta y Cpoumju

Pesume: Y uwby yHanpehewa WHOPMALMOHUX YyCnyra CTYAEHTUMA M CBUM  LpYruMm
3anHTEpPECOBaAHMM CTpaHama, BEOMa je BaXHO KpeupaTv U OfpXxaBaTu MHCTUTYLMOHaNHe Beb
nopTare y acnekTy CTPYKType W fu3ajHa, kako bu 6unu mogepHu, yHKLMOHANHN 1 NpujaTHu 3a
kopuwhete. OBaj pag noctaBrba (POKYC Ha aHanu3y AusajHa Beb nopTana, ca nocebHUM
HarnackoM Ha Beb nopTane TexHuukux chakynTeTa Koju umajy cTyaujcke mporpame y obnactu
NHOPMALIMOHMX TeXHONOMja. Y OBOM eMUNPUCKOM UCTpaXuBary, MOAEN BPeAHOBaka Koju
he BuTH npumetseH Hap y3opkom BeO nopTana obnmkoBaH je Ha OCHOBY pa3BOjHOr OKBMpa 3a
AM3ajH KOPUCHWUYKOr UCKYCTBA Ha KyMynaTiBaH HauuMH, Tako LTO Ce peanun3oBano W3fBajake
CTpaHuMLa, eneMeHaTa u HIUXOBUX KapakTepucTuka ca Beb nopTana koju YuHe ysopak. Mogen
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BpeHOBakba je NPUMEHEH Y aHamnuan KapakTepucTuka cBakor Ynaqa ysopka, Tj. ceakor Beb
nopTana ApxaBHUX TeXHUYKKUX (hakynteTa y Cpbuju. 3akrbyyum yemepasajy ka dopmynucary
CKyna Kkapaktepuctuka keanuteta Beb AusajHa, koju Gu Ce MOrao MpUMEHWUTA Y OKBUPY
BeHumapkuHra, yHanpefjuearba An3ajHa unm kpenparsa HoBux Beb nopTana.

Kn:que peuun: Beb /J,VI3ajH, MoJen BpeHoBakba, KBanmTeT cochBepa, TEXHUYKM CbaKyJ'ITeTM.
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Development of information system for digital dialogue
in teaching using RESTful service

Momcilo Randelovi¢!", Milo§ Papi¢?, Vladimir VeljoviéZ and Ljiljana Stanojevi¢!
" University Business Academy in Novi Sad , Faculty of Social Sciences Belgrade, Serbia
2University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* momcilo.randjelovic@fdn.edu.rs

Abstract: Digital dialogue in teaching, as an asymmetric, multi-user communication system,
represents an indirect connection between teachers and students in real time. For this type of
communication, it is necessary to ensure the fastest response of clients and to ensure parallel
processing as well. The features of RESTful web service, such as: possibility of caching, uniform
interface and explicit use of HTTP methods, recommends it as a key component in the
information system for digital dialogue in teaching. This paper presents a project for development
of such information system using RESTful web service and a description of its advantages
compared to other solutions.

Keywords: digital dialogue, RESTful, web services, Java, mobile learning.

Pa3Boj nHcpopmaLmoHor cuctema 3a gUruTanHu
Avjanor y Hactasu npumeHom RESTful cepBuca

Pe3ume: [lurntanHu gujanor y HacTaBu, ka0 aCUMETPUYHM, BULLEKOPUCHUYKIA KOMYHWKALIMOHM
CUCTeM, NpefcTaBba UHAUPEKTHY Be3y u3Mehy HacTaBHWKA W YYEHWKA Y PeariHoM BpeMEHy.
CBW CTYBEHTM UMM YYeHWLM, Yy MpuBIMXHO WCTOM TPEHYTKy, ajby CBOja OLrOBOpPe Ha
MOCTaBIbEHO NUTake NpeAasaya. [punukom kpeuparba UHGOPMALMOHOT CUCTEMA, 3@ OBaKBY
BPCTYy KOMyHWKauuje, noTpebHO je ocTBapuTu Hajbpxy Moryhy peakuujy KnujeHata W
obesbeautn napanenHy obpapy. Kapaktepuctuke RESTful BeG cepsuca, kao wWTO cy:
MOryhHOCT Kelwupamwa, YjepHadeH uHTepdejc u ekcnnuuutHa ynotpeba HTTP metoga,
MPEenopyyyjy ra Kao Kiby4Hy KOMMOHEHTY MH(OPMALMOHOT CiCTeEMa 3a AUIUTanHKM gujanor y
Hactasw. OBaj pag NpeLcTaBrba nocTynak cTBapatba ynpaso 0BaKBOr MH(OpPMaLMOHOT cucTema
kopuwhetem RESTTul Be6 cepBiica 1 Onuc HEeroBux NPeaHOCTY Yy OAHOCY Ha [pyra pellera.

KrbyyHe peun: gurutannu gujanor; RESTful; Beb cepsuc, Java, MOBUIHO yyetse.
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To MOOC or not to MOOC? Exploring MOOC readiness
of YNSPEED project participants

Ivana Krsmanovic¢*, Lena Tica, Marina MiloSevi¢ and Andelija Mitrovi¢
University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
* ivana.krsmanovic@ftn.kg.ac.rs

Abstract: Massive Open Online Courses (MOOCs) have become one of the most prominent
extensions to distance learning, especially during the pandemic and in the post-pandemic period.
With the growth in the number of users of MOOCs (220 million users in 2021, excluding China)
(Shah, 2021), educational opportunities within the field have been enhanced for both learners
and course designers. The paper investigates the readiness of youth workers from 5 countries
(Romania, Spain, Poland, Cyprus and Serbia) to engage in MOOCs either as learners or as
instructors, after the training activities on MOOCs within the YNSPEED project have been
completed. The data were collected using a questionnaire which was designed partially from the
Driha et al. (2016) questionnaire and by a number of originally developed questions. Data were
further analyzed using the SPSS software and descriptive statistic approach. The results suggest
that although as many as 73.3% of the respondents have never completed a MOOC, MOOCs
are perceived as an enhancement that might bring numerous benefits, but not offer the core
value that traditional education brings. Apart from improving digital literacy skills, the results
suggest, MOOCs should provide a full course experience with high-quality content delivered by
a renowned lecturer/university from abroad, at a lower cost, finalized by a certificate.

Keywords: MOOC; project; readiness; youth workers.

YkrbyunTu ce y MacmBHe OHNajH OTBOpEHe KypceBe
unu He? UcTpaxmuBame CNPEeMHOCTU YYEeCHUKA
YNSPEED npojekTa 3a yKkibyunBamwe

Pe3ume: Macvehn otBopeHu oHnajH kypcesu (MOOC) noctanu cy jedHa of HajsanaxeHujux
eKCTEH3Wja yuera Ha JarbuHy, nocebHO TOKOM NaHaemuje W y nepuogdy HakoH naHgemuje. Ca
pacTomM Opoja KopucHMKa OBWX KypceBa (220 MunmoHa kopucHuka y 2021. rogunu, 6e3 Kune)
(Shah, 2021), moryhHocTn obpa3oBarba y 0B0j 06nacTit ¢y noborbluaHe M 3a nonasHuke, 1 3a
Ju3ajHepe Kypcesa. Y pafy Ce MCTpaxyje CpPEMHOCT OMNaWHCKUX pafHuka u3 5 semarba
(Pymynuje, lLUnanwuje, Morbeke, Kunpa u Cpbuje) pa ce aHraxyjy y obnactm MacusHux
OTBOPEHUX OHNajH KypceBa Brmno kao NoNasHULM UK Kao MHCTPYKTOPM, HAKOH 3aBpLueHmMX obyka
0 oBum kypcesuma y okeupy YNSPEED npojekra. Mogaum cy npukynrbeHn kopuwhersem
YNUTHIUKA KOjU je AenuMuYHO HanpasibeH of Driha u ap. (2016) ynuTHKKa, 1 ceTa OpuriHanHo
pasBujeHux nuTawa. Mogaun cy parbe aHanuaupanu kopuwherem CMCC codtepa w
NPUMEHOM AECKPUMTUBHOT CTATUCTMYKOr npucTyna. Pesyntatu uctpaxwmsarba Cyrepuwy Aa
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nako yak 73,3% ucnutaHuka HuKaga Huje 3aBpLUMIIO HEKU MACOBHM OTBOPEHM OHMajH KypC, OHM
0Be KypceBe AOXUBMbaBajy kao yHanpehere 3Hawa Koje Moxe JoHeTU 6pojHe NpegHOCTH, anum
Koje, Unak, He Hyaw CYLITUHCKY BPEHOCT Koja Ce NpenoaHaje y TpaanumMoHanHoM 0bpasoBatby.
Mopen noborbliarba BeWTMHA [OWUrUTanHe MUCMEHOCTW, Kako pesynTaTy UCTpaxuBatba
umnnuumpajy, MacveHn 0TBOpeH# oHNajH Kypcesw Tpeba aa 0be3bene NOTNyHO UCKYCTBO Kypca
Ca BICOKOKBANMTETHUM CaApKajeM Koju MPEHOCH HEkWN PeHOMMPaHH NpeaaBad/yHUBEP3NTET U3
WHOCTPAHCTBA, MO HWXOj LieHW, KOjW ce (hrHanm3ampa cepTudukaTom.

KrbyuHe peun: MacvBHM OTBOPEHM OHMajH KypCEBM; MpOjeKaT; CMPEMHOCT; OMIaAMHCKM
pagHULM.
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Modern Educational Technologies in Professional
Training of Students in Technical Institutes

Diana Izvorska' and Stefan Kartunov?
1 Technical University/DESO, Gabrovo, Bulgaria
2 Technical University/Emeritus Professor, Gabrovo, Bulgaria
* dizvorska@gmail.com

Abstract: A new stage in the development of presentday society is evidenced in which modern
technologies are an inseparable part in social experience hence the need of their application in
instruction and training. New forms of providing education involve interactivity and collaboration
in the process of leaming. This work aims to demonstrate the authors’ attitude toward
contemporary educational technologies and their application in the professional training of
students following engineering degree courses. Here we make a review of some modern
educational technologies employed in professional training, which are separated into three
groups: situational or problem-oriented situational, discussion-based and experimental-empirical
methods. Here the application of one concrete method from each of the three groups is also
demonstrated in the context of active training of students following degree courses in technical
institutes of higher learning.

Keywords: modern educational technologies; professional training; students in technical degree
courses.

MopepHe o6pa3oBHe TexHomnoruje y npogecuoHasnHoj
obyum ctyaeHaTa TeXHUYKUX UHCTUTYTA

Pe3ume: Hosa eTana y pa3Bojy gaHaluter ApyLuTBa nokasyje ce y TOMe WTO Cy CaBpeMeHe
TEXHOMoruje HeoABOjUBM Ae0 APYLUTBEHOT UCKYCTBA, Na CTOra U HEOMXOAHOCT HUXOBE NPUMEHE
NpunuMKOM [aBawa WHCTPYKUMja unu ofpxasawa obyka. Hosu obnuum obpasoBarsa
noapasymeBajy MHTEPaKTUBHOCT U Capaaty Y npoLecy yyera. OBaj paj MMa 3a Lnrb Aa NoKaxe
OJHOC ayTopa npema caBpeMeHUM 0Bpa30BHIM TEXHOMOTMjaMa U HUXOBY MPUMEHY Y CTPYYHOM
ycaBpLUaBakby CTyAeHaTa Koju npate KypceBe 13 nHxerepckix obnactu. OBge gajemo nperneg
ogpefieHnx caBpeMeHux 0Opa3oBHUX TexHomorMja Koje Ce KOpUCTE MPUIMKOM CTPYYHOT
ycaBpLUaBatba, Koje Cy pasBpcTaHe y TpW rpyne: cUTyaLmoHe Win npobrnemcki-OpujeHTCaHo
cUTyauuoHe MeToge, MeTode 6asupaHe Ha AMCKYCWjM, M eKciepuMeHTanHo-emMnupujcke
MeToge. Y pagy je npukasaHa npuMeHa KOHKPETHOT MeTofa 13 CBake rpyne y KOHTEKCTY aKTUBHE
obyke cTyaeHaTa Koju npaTe Kypcese Ha TeXHUYKOM MHCTUTYTY BUCOKOT 06pa3oBatba.

KrbyuHe peun: mogepHe 06pa3oBHe TexHomnoruje; npodecuoHanHa obyka; CTyaeHTU Ha
KypceBuMa 13 0bnacTn TexHuke.
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Augmented and Virtual Reality in Education

Marija Krsti¢", Veljko Aleksi¢2 and Lazar Krstici'

1 Academy of Vocational Studies Southern Serbia, Department of Higher Business School,
Leskovac, Serbia

2 University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* krstic.marija@vpsle.edu.rs

Abstract; Technological advances have enabled the sustainability and desirability of augmented
and virtual reality in many domains. When it comes to their application in education, it should be
noted that they provide new models of learning that better meet the needs of modern society.
The paper presents an overview of previous research on augmented and virtual reality in
education. By reviewing and analyzing related works, relevant results were obtained on the
application, benefits, and impact of augmented and virtual reality on the educational process.
The paper aims to examine the importance of introducing augmented and virtual reality in
education based on the analysis of the results of previous research and to present the reasons
for the justification of their application, which will become a reality shortly.

Keywords: augmented reality; virtual reality; education.

MpolunpeHa n BUPTyenHa peanHocT y obpa3oBatby

Pe3nme: TexHonmowku Hanpegak OMOryhvo je OOpKMBOCT W MOXEIbHOCT MpOLMpeHe U
BMPTYesHe pearnHocTy y MHOrMM JoMeHuMa. Kapa je pey 0 HUXO0BOj NpUMeHM y 0OpasoBatby,
Tpeba uctahu ga obesbehyjy HoBe Mmopene yyetsa koju Bulle ofrosapajy notpebama
caBpemeHor apywTBa. Pag npefcTaersa npernes Aocafalutbnx UCTpakKuBaka 0 MPOLUMPEHO] U
BMPYTYENHOj peanHocTy y obpa3soBatby. [pernegom n aHanu3oM CpogHMX pagoBa JOLWNO ce A0
peneBaHTHWUX pesynTata O MpUMEHW, MPEAHOCTMMA W YyTuLajy MPOLMPEHE M BUPTYENHe
peanHocT Ha npouec ofpasoBawa. Pag Mma 3a UWb Aa Ha OCHOBY aHanu3e pesyntara
[OCafalutbiX UCTpaxmBaka UCMUTa 3HaYaj yBohera NpownpeHe 1 BUPTYenHe peanHocTn y
0bpa3oBatbe M Npefoym pasnore onpaBLaHOCTM HIXOBE MPUMEHE Koja he noctaTi CTBapHOCT
y Brmckoj 6yayhHocTH

KrbyuHe peum: npoLumMpeHa peasnHocT; BUPTYENHa pearnHocT; obpasoBatse.
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Online tools for new teaching concepts and new
teaching conditions

Ljiljana Peci¢! and Gabrijela Dimic!
" Academy of Technical and Art Applied Studies Belgrade, Department College of Electrical
and Computing Engineering, Serbia
*liilianap@viser.edu.rs

Abstract: Technology is today engaging students from all levels of education in a ways that older
generations thought of as the distant future. This paper provides a theoretical clarification of the
concepts of e-learning and online learning, provides an overview of their application through all
levels of education in Serbia, and presents the role of these systems in modern education. Also,
the paper presents the most commonly used platforms and tools for e-learning with the
recommendations of possible areas of their usage.

Keywords: e-learning, online learning, online tools for education, LMS,

OHﬂajH aJlaTu 3a HOBe KOHLUenTe U ycnoBe y4ekwa

Pe3ume: TexHonoruja faHac aHraxyje y4eHuke CBUX HUBOA 0Opa3oBarba Ha HauMH 3a Koju cy
cTapvje reHepauuje cmatpane ga he Outn pganeka 6ymyhHoct. OBaj pap [faje Teopujcko
nojaLLkbeHe NOjMOBA €-y4etbe U OHNajH yyetbe, faje Npernes HUXoBe NPUMEHE KPO3 CBE HUBOE
obpasoBata y Cpbuju 1 npukasyje ynory oBux cuctema y caBpemeHom obpasosarsy. Takohe, y
pagy Cy npeAcTaBrbeHe Hajuyelhe kopuwheHe nnatopme M anatm 3a e-yyeHje ca
npenopykama obnactu y kojuma Hanase npuMeHy.

KrbyuHe peun: e-yyetrbe; OHMajH yuetbe; OHNnajH obpasosHu anatu; JIMC.
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Micro:bit as a new technology in education
in primary schools

Vasilija Simovi¢!, Milan Veskovi¢?" and Jelena Purenovi¢?
! Elementary school OS “Sava Sumanovi¢” Zemun, Beograd, Serbia
2 University of Kragujevac, Faculty of Technical Sciences Cagak,Serbia
* milan.veskovic@ftn.kg.ac.rs

Abstract: Micro:bit as a new technology in education provides the solution for the gap between
abstract and often incomprehensible frontal teachings and new wave of practical teaching, which
forces individualization and independence of students. At the same time, by teaching students
digital-technical literacy in a fun way, it increases interest and strengthens students’ will for the
subject. The advantages of this device are not only oriented towards the students, but also
towards the teachers and the entire school system. Modernization and the introduction of new
approaches are paving the way for the schools of the future both in Serbia and around the world.
The paper shows theoretical part on the basics of micro:bit, device layout, its specification and
programming languages in which it is performed as well as the practical part.

Keywords: micro:bit; digital literacy; block programming; Informatics; education.

Micro:bit kao HoBa TexHonoruja
y o6pa3oBary Y OCHOBHMM LUKONama

Pe3ume: Micro:bit kao HoBa TexHonorja y obpasoBawy npyxa pellewe 3a ja3 usMehy
ancTpaKTHUX 1 YECTO HepPa3yMIbUBMX (OPOHTAITHUX y4etba M HOBOT Tanaca NpakTUYHE HacTaBe,
Koju chopcupa MHAMBMOYanuU3aLujy M ocamocTarbmBake yueHuka. IcToBpeMeHo, nogyvaBarem
YYEHMKA QUTMTANHO-TEXHNYKO] MMCMEHOCTU Ha 3abaBaH HauwH, noBehasa ce MHTEPECcoBatbE W
jaya Borba yyeHuka 3a npegmetom. [pegHocTn oBor ypehaja HUCY OpUjeHTUCaHe camo Ha
yyeHuke, Beh W Ha HacTaBHWMKe W YMTaB LUKONCKW cucTeM. MopepHusaumja u yBofere HOBUX
npucTyna yTupy nyT wkonama GyayhHocTu kako y Cpbuju Tako u wupom ceeta. Y pagy je
npukasaH Teopujcku Aeo o ocHoeama Micro:bit-a, pacnopen nuHoBa Ha ypehajy, erosa
cneumdukaumja 1 NporpamckiM jeanLm Ha Kojuma ce Nporpammpa, Kao 1 NpakTUiH1 MPUMEPH.

Krbyune peum: Micro:bit; gurutanHa nucmeHocT; Brnok nporpamuparse; MHOpMaTHKa;
obpasoBame.
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Android Game Development

Selver Pepi¢!, Marija Mojsilovi¢! and Muzafer Saracevi¢?
1 Academy of Vocational Studies Sumadija, Department Trstenik, Trstenik, Serbia
2University in Novi Pazar, Department of Computer Science, Novi Pazar, Serbia
* spepic@asss.edu.rs

Abstract: Mobile devices that are today at the global level in the largest usage rates are precisely
those devices that are based on the Android OS platform. The work was based on the description
of the created project, that is, the android game. Android games are the areas that are most
represented in the IT development world, that is, the world of mobile development application.
Here, the focus is on that part of the application software, which is an integral part of the entire
android package. The android system itself provides the opportunity as an open platform
programming application solutions, and installing them on a mobile device. Through the work, its
content and code in the form of scripts will be explained.

Keywords: Android; Development; C#; Game.

Pa3Boj AHapoua urpuue

Pe3ume: MobunHu ypehaju koju cy fgaHac Ha rnobanHom HUBOY No Hajsehoj cTonm kopulhewa
Cy ynpaBso OHu ypehaju koju cy 3acHoBaHu Ha AHgpous OC nnatdopmu. Paj ce 3acHMBao Ha
OMMCY KpeupaHor MpojekTa, OJHOCHO aHapoup wrpe. Anapoup urpe cy obnactu koje cy
Haj3acTynrbeHuje y cBeTy UT pa3seoja, OAHOCHO CBETY MOBUIHWX Pa3BOjHUX annukaumja. Osge
je dokyc Ha oHOM ey annMKaTUBHOT cOGITBEPA, KOju je CacTaBHM eo Lienor aHapoua naketa.
Cam angpoug cucteMm npyxa MOryhHOCT kao OTBOpeHe nnaTtdopme 3a nporpamuparse
annuKaTUBHUX peLLeHa, U HUXOBO WHCTanuWpawe Ha mobunHu ypehaj. Kpos pag he 6utu
objalLr-eH HEroB Cappkaj 1 Ko y BUaY CKpUNTy.

KrbyuHe peum: aHgpowna; passoj; C#; urpuue.
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Possible Aspects of E-Materials Application
in the Teaching Process

Nebojsa Deni¢! and Zoran NeSi¢?"
University of Pritina in Kosovska Mitrovica, Faculty of Sciences and Mathematics, Serbia
2University of Kragujevac, Faculty of Technical Sciences Cagak, Cacak, Serbia
* zoran.nesic@ftn.kg.ac.rs

Abstract: The effectiveness of the teaching process and learning is partly determined by the
quality of the teaching material. Digital teaching material means all material that can be used and
distributed in electronic form. This paper presents aspects of the application of e-materials in the
teaching process, which are based on technological progress and the development of new
possibilities. The paper discusses the types of e-materials as well as their role in the teaching
process.

Keywords: e-materials; teaching process; types of e-materials; electronic books; multimedia
learning.

Moryhu acnektu npumeHe e-mMatepujana
y HacTaBHOM npouiecy

Pe3nme: EdumkacHOCT HacTaBHOr npoueca M yyera AenMMUYHO je odpeheHa KBanuTeToM
HacTaBHOr maTepwjana. [urutanHu HactaBHW MaTepujan je CaB MmaTepujan Koju ce MOoxe
KOPUCTUTU 1 AuCTpubympaT y enekTpoHCKOM 0bnuky. Y OBOM pagy npuka3aHu Cy acnekTu
MpUMeHe e-maTepujana y HaCTaBHOM MPOLIECY KOju Ce 3acHMBajy Ha TEXHOMOLLKOM HanpeTky 1
pa3Bojy HOBMX MOryRHOCTW. Y pagy ce pa3maTpajy BpcTe e-maTepujana kao 1 huxoBa yrora y
HaCTaBHOM NpoLeCy.

KrbyuHe peun: e-rpafja; HacTaBHW MPOLEC; BPCTE e-MaTepujana; eneKTPOHCKE KHbMre;
MYTNITUMEAM]AMHO Y4eHse.
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Implementation of new equipment for the laboratory
exercises — Testing of low-voltage electrical
installations

Marko Suéurovié’, Dragan Brajovié and Moméilo Vujicié
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* marko.sucurovic@ftn.kg.ac.rs

Abstract: This paper presents the new equipment that is used for laboratory exercises in the
subject of Electrical installations and lighting at the undergraduate academic and professional
studies in the Faculty of Technical Sciences in Cagak. Multifunctional electrical installation safety
testers for testing domestic and industrial electrical installations were presented. A demonstration
board that provides simulation of different types of faults in electrical installations is also
presented. As an illustrative example, the paper presents the procedure and results obtained
during the realization of the exercise - Measurement of ground fault loop impedance in TT and
TN earthing systems and checking the conditions for automatic disconnection of supply.

Keywords: Electrical installations; fault loop impedance; laboratory exercises; testing

YBohewe HoBe onpeme 3a notpede nabopaTopujckux
BeXOu — UcnutuBame enekTpUYHMX UHCTanauuja
HUCKOTI HanoHa

Pe3ume: Y oBom papy npefcTaBbeHa je HOBa OMpema Koja Ce KOpUCTW 3a u3Boherse
nabopaTtopujckux Bexou 13 npeameTa EnekTpuyHe nHCTanaumje u 0CBET/bEHE HA OCHOBHUM
akaZeMCKWM 1 CTPYKOBHUM cTyaujama Ha PakynTeTy TEXHUUKUX Hayka Y Yauky. [pefcTaBrbeHn
CY BULIEYHKLMOHAMHIN MEPHI MHCTPYMEHTY 33 UCMIUTUBAk-E ENEKTPUYHUX MHCTaNaLmja H1ckor
HanoHa y cTambBeHum W wuHZycTpujckum objektuma. Takofe, y pagy je npencraBrbeHa
[OEeMOHCTpaLMoHa Tabna 3a CUMyNupamwe pasnuuuTUX BpCTa KBApoBa Y eNneKTPUYHUM
WHCTanauujama. Kao wnyctpaTuBHM npumep y pagy je npukasaH NocTynak v pesyntat
nobujeHu npn peanusaumju Bexoe - Mepere MNeaaHce NeTrbe kBapa npu 3emrbocnojy y TT v
TN cuctemy 3alwTiUTe U NPOBepa YCoBa 3a ayTOMATCKO UCKIbYYeHe Hanajara.

Krbyune peum: EnektpuuHe uHcTanaumje; umnegaHca netrbe kapa; nabopartopujcke Bexoe;
UCNUTUBaHE.
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Protection against electric shock in electrical
engineering didactic laboratories

Andrzej Andrzejewski' and Marko Rosi¢"”
1 Bialystok University of Technology, Faculty of electrical Engineering, Bialystok, Poland
2 University of Kragujevac, Faculty of Technical Sciences, Cacak, Serbia
* marko.rosic@ftn.kg.ac.rs

Abstract: In order to rise safety level of the users in real laboratory environment related to the
courses of electrical engineering the description and application examples of cover for laboratory
screw terminals for use in research laboratories and experimental electrical systems and
equipment is depicted in this paper. The main advantage of the described covers is the protection
of laboratory personnel and students against direct contact to metal parts of terminal, which are
under high voltage potentials. The paper points out the necessity for protection measures and
contains examples of use of different covers for electrical machines, power converters, electric
meters and other laboratory equipment.

Keywords: electric shock protection; cover; insulator; electric screw terminals; laboratory
accessories.

3alTUTa 0A eNEKTPUYHOT Yaapa Yy AnOaKTUYKUM
naboparopujama 3a eNneKTPOTeXHUKY

Peaume: Y uurby noamsarba HUBOA 3aLUTUTE pyKoBaoLa Yy TOKy pada Yy NabopaTopujcKum
YCIOBMMA MpU W3BOTjEHbY BEXOM U3 eNeKTPOTEXHWKE, Y OBOM pafy Cy AaTv OMUC U MpUMEpH
3aLUTUTEHWX NFoYa 3a MPUKIbYYHE Tauke Ha eKCIPUMEHTATHM NoCTaBkama 1 labopaTopujckoj
onpemu. [MaBHa NPeAHOCT NPE3EHTOBAHMX 3alUTUHUX MoYa je 3alTuTa 0cobrba U cyaeHaTa
0f1 IMPEKTHOT KOHTAKTa Cca MeTarnHUM 4enoBuMa TepMiuHana nog BUCOKM HanoHOM pasHOBPCHE
nabopartopujcke onpeme. Pag ucTuye noTpeby 3a UMNNEMEHTAUWjOM 3alUTUTHUX Mepa W
cagpku MpakTWyHe NpUMepe pasiuuMTUX 3alUTUTHUX Mrova 3a EeneKTpUYHe MaluyHe,
eHepreTcKke NpeTBapaye, enekTpUYHE VHCTPYMEHTE 1 Apyry nabopaTtopujcky onpemy.

KrbyuHe peum: 3awutuTa of eNeKTpUYHOT yaapa, 3aluTiHa Noya, M301aTop, MPUKbYYHM
TepMuHanu, nabopatopujcka onpema.
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Improvement of Student’s Engine Room knowledge
and operational skills during Simulator training

Ante Cali¢"", Ladislav Stazié! and Igor Pavlovié!
T University of Split - Faculty of Maritime Studies /Marine Engineering, Split, Croatia
* acalic@pfst.hr

Abstract; One of the most important tools for maritime student education is the use of simulators,
which provide practical instruction under controlled conditions. This article analyzes the behavior
of Marine Engineering students at the Faculty of Maritime Studies in Split and their progress in
knowledge and practice achieved through training in the Kongsberg Engine Room Simulator.
The research was conducted by the instructors of the Kongsberg training simulator with the
students of the third (last) year of the undergraduate study of Maritime Engineering. The progress
was observed during the last semester of their studies on the practical problem of manual parallel
connection of diesel generators. The obtained results clearly show that the training on the
simulator helped the students to combine the learned theory from several subjects into one
complex and that this happens gradually during the training.

Keywords: simulator training; STCW; Kongsberg; engine officer; synchronization.

YHanpeheme 3Hawa U onepaTMBHMX BELUTUHA
cTyaeHaTa o MawmHckom oferbery TOKOM 00yke Ha
cumynaropy

Pe3ume: JegaH op HajBaxHMjux anata 3a nomopcko obpasoBare CTydeHaTa je ynotpeba
cumynaTopa Koju npyxajy npakTuyHa ynyTcTBa Yy KOHTpornucaHum ycrnosuma. OBaj pag
MpeLcTaBiba aHamMay MoHallawa CTydeHaTa MOMOPCKOr MHXetepuHra Ha [lomopckom
thakynTeTy y CnnuTy W HUXOB Hanpegak, CTEYEHO 3HakbEe W BELTUHE KPOo3 00YKY ofpxaHy y
CUMynaTopy MalLMHCKor oferbersa y KpoHrcbepry. McTpaxusarse Cy CnpoBenu MHCTPYKTOpHK 3a
cumynatop y oksupy obyke y KpoHcbepry oppxaHe ctygeHTUMa Tpehe (nocnegke) roguHe
OCHOBHMX CTyAuja Ha cmepy MoMopckm uHxerwepuHr. Hanpeaak je npumeheH Tokom nocneger
CEMecTpa HUXO0BUX CTyaMja Kafa Cy pelaBamy MpakTUYHW npobnem pyyHor mapanenHor
noBe3uBatba ausen arperata. [obujeHu pesynTaty jacHo nokasyjy fa je obyka Ha cumynatopy
nomorna CTygeHTMa fa koMbuHyjy 1 objeanHe HaydeHy TEOpUjy N3 HEKONMKO NpeameTa, U aa
Cce [0 0BOra onasu nocTeneHo Tokom obyke.

Krbyune peun: obyka Ha cumynatopy; STCW; KpoHrchepr; nHxerep; CUHXpOHW3aLmja.
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Integration of virtual instrumentation in marine
electrical engineering education

llija Knezevic", Branko Koprivica?, Tatijana Dlabac?,
Nikola Marvuci¢' and Alenka Milovanovic?
1 University of Montenegro, Faculty of Maritime Studies Kotor, Kotor, Montenegro
2University of Kragujevac, Faculty of Technical Sciences Cagak, Cadak, Serbia
* ilija.knezevic98@live.ac.me

Abstract: Virtual instruments have wide application and they are used not only for
measurements and control but also as an excellent tool in engineering education. They can be
utilized in real and actual laboratories. They present huge support for individual learning and
distance learning. This paper presents an example of using virtual instruments in the education
of future Electro Technical Officers, actually the present students enrolled in the study program
of Marine Electrical Engineering at Faculty of Maritime Studies Kotor, University of Montenegro.
With the aim of promoting practical exercises for the subject Ship's Measurements as a part of
the undergraduate study of Marine Electrical Engineering, the paper proposes examples of
laboratory exercises with belonging schemes of connection and experimental set up.

Keywords: engineering education; virtual instrumentation; practical teaching; ship's
measurements; LabVIEW.

WUHTerpauuja BUPTYENHe UHCTPYMEHTaLMje Y HacTaBy
NOMOPCKe eNIeKTPOTEXHUKE

Pe3ume: BupTyenHu MHCTPYMEHTU UMajy LLIMPOKY MPUMEHY W KOPUCTE Ce HE CaMO 3a MEpeH-e U
KOHTpony Beh 1 ka0 OANMYHN anaTh Y HxerepckoM 0bpasoBarsy. OHM Ce MOTy KOPUCTUTM Kako
y CTBapHUM Tako W y BupTyenHuMm nabopatopujuma. peActaBrbajy BENMWKY MOAPLIKY 3a
CamocCTarnHo yyere Unn yyere Ha farbuHy. OBaj pag Aaje mpuka3s kopuwherba BUPTYENHUX
WHCTpyMeHTa y obpasoBatby Oyayhux oduumpa enekTpoTexHuke, CTyAeHaTa Ha CTyaujCKoM
nporpamy Momopcka enekTpoTexHuka Ha Momopckom chakynTety Kotop, YHuepauteta LipHe
lope. Y pagy cy kao Bug yHanpehera npakTuyHe HactaBe M3 npegmeta bpopcka Mjepetsa
NpeLnoXeHn npumepyn nabopaTopujckux BexOM W HUXOBE LIEME Be3e U eKcriepuMeHTanHa
nocraska.

KrbyyHe peun: uHxersepcko 06pasoBatse; BUPTYenHa MHCTPYMEHTaLMja; NpakTUYHa HacTaBa;
Opoacka mepera; LabVIEW.
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Field reversal DC machine braking with DCM drive

Veljko Blagojevi¢ and Marko Rosi¢*
University of Kragujevac, Faculty of Technical Sciences, Cagak, Serbia
* marko.rosic@ftn.kg.ac.rs

Abstract: This paper gives a detailed description of implementation of braking by field reversal
at laboratory setup of DC machine with modern Siemens DCM drive. The main focus of the paper
is implementation of braking procedure of the DC machine using field reversal through didactic
approach suited to students of electrical engineering within the course of the electric drives at
Faculty of Technical Sciences Cagak. The laboratory test bench allows students to upgrade parts
of the setup and test different operation regimes of DC and AC machines, as well as gaining
experience of tuning and optimization of the overall motor-load system.

Keywords: DCM drive; Braking; Field reversal; Laboratory setup; Siemens sinamics.

Kouyetbe npomeHOM nonaputeTta nobyae MallinHe
jeaHocmepHe ctpyje ca DCM npeTtBapayem

Peaume: OBaj pag Aaje AetarbaH npukas MMMIeMeHTauuje kovera MallinHE jeaHOCMepHe
CTpyje MpomeHoM nonapuTeTa nobyge Ha nabopatopujckoj noctaBum ca CumeHcosum DCM
npeTBapayeM. [naBHu (POKyC pada je MMNeMeHTaLMja NpoLesype koueka npoMeHom nobyane
KOO KOHBEHLMOHamNHe MalluHe jeSHOCMepHe CTpyje MpuKasaHa Kpo3 OUOaKTUYKM MPUCTYN
noroaaH 3a CTyZleHTe eneKTPOTEXHUKE Y OKBUPY Kypca M3 ENekTpOMOTOPHWX MOroHa Koju ce
cnywa Ha ®akynTeTy TeXHUYKMX Hayka y Yauky. JlabopaTtopujcka ncnuTHa ctaHnua omoryhasa
CTyAeHTMMa [a Haforpage AenoBe MOCTaBke, TECTUpajy pasnuunTe pagHe pexuMe paga
MallMHa jeQHOCMEPHE M Ha3MMEHMYHE CTpYje Kao W Aa CTEKHy MCKyCTBO y MOAELIaBakby M
ONTUMM3ALM} CUCTEMA MOTOp-onTepenetse.

Krbyune peun: DCM npeTBapay, kouete, npomeHa nobyae, nabopartopujcka nocTaska,
Siemens simamics.
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Use of electronic design automation tools in computer
engineering courses

Mihailo Knezevi¢, Sladana Durasevié, Vanja Lukovi¢, Zeliko Jovanovi¢
and Uro$ PeSovi¢*
1University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
* uros.pesovic@ftn.kg.ac.rs

Abstract: Electronic Design Automation (EDA) tools are widely used semiconductor industry to
support the ever-growing complexity of computer design, and they became an important skill
which is required by computer engineers. In this paper, we present the usage of the EDA
Playground web platform for practical exercise in the Digital systems design course at the
computer engineering department of the Faculty of technical sciences. This platform was used
in process of designing and testing of program counter register of a simple processor.

Keywords: EDA; Verilog; design; simulation; HDL.

Ynotpeba anata 3a ayromaTu3auujy eneKTpoHCcKor
NPojeKToBakba y HacTaBU pavyyHapCKor MHXeHwepcTBa

Pe3ume: Anatu 3a aytomaTusauujy enexkTpoHckor npojektoearsa (EDA) cy y Wwupokoj ynotpedu
Y MHAYCTPUjWU NOMNynpoBOAHMKA [a Mogpxe CBe Behy CMOXEHOCT KOMMjyTepcKor AusajHa u
nocTann Cy BaxHa BELUTMHA Koja je moTpebHa payyHapckum WHXerepuma. Y OBOM pagy
npeactaeramo kopuwhewe Be6 nnatcopme EDA Playground 3a npaktuuHy BexBy Ha
npeamety [pojekToBake OMMUTANHUX CUCTEMA Ha OACEKY 3a payyHapCKO WHXEHEePCTBO
dakynTeTa TexHUYKMX Hayka. OBa nnatdopma je KopuwheHa y npouecy MpojekToBatba U
TecTuparba perucTpa nporpamckor bpojaya jeaHocTaBHor npoLecopa

KrbyuyHe peun: EDA,; Verilog; ausajH; cumynaumja; HDL
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New Challenges in Computer Architecture Education

Dejan VuijiCi¢” and Sinisa Randi¢
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* dejan.vujicic@ftn.kg.ac.rs

Abstract: This paper provides a brief overview of the development of computer architecture and
its impact on approaches to the presentation of appropriate information and computer education.
The relative constancy of the concepts that were applied in the architecture of the computer
influenced that the classical approaches to the appropriate education are kept until today. The
changes that occurred in architecture during the development of computer technology, in
conjunction with technological development, required a corresponding adjustment in the sphere
of education. The turning point was the advent of the microprocessor, which introduced the x86
architecture into education. The beginning of the new century was marked by the ARM
architecture. And today, the RISC-V architecture is emerging more and more as a new design
challenge.

Keywords: computer architecture, microprocessors, x86, ARM, RISC-V.

HoBu u3a3oBu ob6pasoBata U3 pauyHapcke
apXUTeKType

Pe3ume: Y 0BOM papy AaT je kpaTak npernes passoja apxMTEKType padyHapa U HeroB yTuuaj
Ha npucTyne y npeAcTaBrbawy oarosapajyhux uHdopMaumja u pavyHapcko obpa3oBatbe.
PenatveHa NocTOjaHOCT KOHLENaTa Koju Cy Ce MPUMEHMBaNM y apxUTEKTYpK padyHapa yTuuana
je ga ce knacuyHu mpucTynu ogroBapajyhem obpa3oBaty 3agpke OO AaHAlWbUX AaHa.
lMpomeHe [0 KOjuX je JOLINO Y apXMTEKTYpU TOKOM pasBoja pavyHapcke TEXHUKE, Y Crpesn ca
TEXHOMOLLKUM pa3BojeM 3axTeBane cy ogrosapajyhe npunarohjasare y ccepn obpasoatsa.
MpenomHa Tauka bune je nojaBa MuKpompouecopa, koja je y obpasoBawe yBena x86
apxuTekTypy. MoyeTak HoBor Beka cy obenexune ARM apxutekType. A AaHac ce CBe BUMLLE Kao
HOBW NpOjeKTaHTCKM M3a3oB Hamehe RISC-V apxutekTypa.

KrbyuHe peun: apxutekTypa padyHapa; Mukponpouecopu; x86; ARM; RISC-V.
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ECG Sensor Measurements with Arduino in
Biomedicine Education

Dejan Vuji¢i¢", Dijana Stoji¢!, Dorde Damnjanovi¢',
Du$an Markovi¢? and SiniSa Randi¢!
1University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
2 University of Kragujevac, Faculty of Agronomy Cacak, Serbia
* dejan.vujicic@ftn.kg.ac.rs

Abstract: This paper presents the system for electrocardiogram measurements (ECG) using an
Arduino microcontroller and AD8232 ECG sensor. The paper gives the basics of human heart
anatomy and electrical activity which is enough for understanding the basic principles of ECG
measurements. The hardware and software components are presented, as well as the given
results. This system can be effectively used as an ECG measurement device and in biomedicine
students’ education.

Keywords: Arduino; ECG; human heart; measurements; sensor.

EKI" meper-a nomohy ceHsopa u Arduino-a y
obpa3oBary M3 buomeguLMHe

Pe3ume: Y oBoM pagy je npukasaH cuctem 3a enektpokapguorpacdcka mepersa (EKT)
kopuwherem Arduino mukpokoHTponepa u AD8232 EKI ceHsopa. Y papy Cy AaTe OCHOBe
aHaToMuje W enekTpU4YHEe aKTUBHOCTW JbyACKOr Cpua, WTO je AOBO/BHO 3@ pasymMeBat-e
ocHOBHUMX NpuHumMna EKI mepetba. lNpukasaHe cy v xapaBepcke U copTBEpCKe KOMMOHEHTE
cucTeMa, kao 1 fobujeHu pesyntatu. OBaj cuctem ce Moxe edheKTUBHO KOPUCTUTY kao ypehaj
3a EKI mepera n y obpasoBatby CTyaeHaTa buomeauumHe.

KrbyyHe peun: Arduino; EKT; rbyacko cpue; Mepetba; CeH30p.
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Introduction to non-contact temperature measurement
procedures using the Python programming language

Predrag Stoli¢", Danijela MiloSevi¢? and Zoran Stevi¢'3

1 University of Belgrade, Technical Faculty in Bor, Bor, Serbia
2University of Kragujevac, Faculty of Technical Sciences Cagak, Cadak, Serbia
3University of Belgrade, School of Electrical Engineering, Belgrade, Serbia
* pstolic@tfbor.bg.ac.rs

Abstract: Learning temperature measurement procedures is extremely important for students of the
technical professions. The previous practice was mostly based on the study of contact methods of
measurement, however, due to the progress of technology, there is a need for a more detailed
introduction to non-contact temperature measurement procedures, such as thermovision. When
studying thermovision, in addition to the thermovision camera, the software supplied with it is also used
to analyze the obtained thermograms. However, in most cases this software is not suitable for use in a
teaching process. Due to this, the paper presents a solution based on the use of a different type of
software compared to the traditionally used software during the introduction to thermovision procedures.
The entire code for the software was developed in the Python programming language using elements
of computer vision, image analysis and other capabilities that Python offers through its various modules.
The entire environment intended for learning was implemented using virtualization techniques. An
adequate virtual machine was implemented using free software and open source software.

Keywords: Engineering education; Image processing; OpenCV; Python; Thermovision.

YBoA y ocHoBe 6eCKOHTaKTHOI Mepeka Temnepartype
kopuwhexwem nporpamckor jesuka Python

Pe3ume: YnosHaeate ca MOCTynuMMa Mepera TemnepaTtype M3y3eTHO je BaxHO 3a CTyAeHTe
TEXHUYKMX yeMeperba. [locafallka npakca ce YrinaBHOM 3aCHMBana Ha npoyyaBakby KOHTAKTHWX
MeToda Mepetba, MefyTUM, ycren KOHCTAHTHOr HampeTka TexHornoruje, nocToju notpeba u 3a
AeTarbHWjM ynosHaBareM nocTynaka 6eCKOHTaKTHOT Mepetba Temneparype, NonyT TepmMoBH3mje.
Mpurvkom MpoyyaBakba TEPMOBM3WjE, MOPEL TEPMOBM3MICKE kamepe, 3a aHammay O06MjeHMxX
Tepmorpama KOpucTm ce 1 copTBep Koju ce y3 kamepy ucnopydyje. Mehytum, y Behunm criyyajesa
oBaj copTBEp HWje norogaH 3a ynotpeby y HactaBHoM npouecy. 36or Tora je y papy
NPEeLCTaBILEHO peLUeHe 3aCHOBaHO Ha kopulhewy Apyraumjer Tuna coTeepa y OAHOCY Ha
TpagMLmMoHanHo kopuwherse copTBEpa NPUIMKOM YNo3HaBaHa ca TEPMOBM3UJCKMM NOCTYNLMMA.
Lleo kop 3a codpTBEp pa3sujeH je y nporpaMmckom jesuky Python kopuctehu enemeHTe padyHapeke
BM3je, aHann3e 1 obpage crnvka 1 gpyrix MoryhHocTu koje Python Hyam kpo3 cBoje pasnuuute
mogyne. LlenokymHo OKpyxere HaMEeHEHO YYery MMMNEMEHTMPaHO je oaroBapajyhum
TEXHUKaMa BUpTyenu3auuje. ALekBaTHa BUPTyenHa MaluvHa je MMNneMeHTpaHa kopuiwhersem
BecnnatHor codhTBEpa 1 copTBEPA OTBOPEHOT KOAa.

KrbyuHe peun: nHxerwepcko obpasoate; 0bpaga crvka; OpenCV; Python; Tepmosuanja.
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Construction and programming of the platform for
spatial imaging with sensors

Vasilije Ojdani¢’, Stefan Cubonovié, Vojislav Vuijicié and Branko Koprivica
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* ojdanic.vasilijle98@gmail.com

Abstract; In this paper, the construction solution and the method of programming the platform
for spatial imaging with sensors are presented. The mechanical construction of the platform is
described in detail, as well as the electrical components needed for movement of the sensor
carrier in the horizontal plane. Movement is achieved by two stepper motors, and movement
control is obtained by connecting the corresponding Arduino and LabVIEW programs. The
movement of the carrier from the initial position, through four arbitrary points, until it is placed
again in the initial position was realised. The paper provides relevant technical data about the
platform, connection diagrams, parts of the program code and accompanying discussion.

Keywords: platform spatial imaging with sensors; mechanical construction; electrical
components; Arduino; LabVIEW.

KoHcTpyKumja n nporpam nnardgopme 3a NpOCTOPHO
CHUMaH€e CeH3opuma

Pesume: Y oBOM pagy je npukasaHO KOHCTPYKUMOHO pelewe M HauuH nporpamuparba
nnathopme 3a MPOCTOPHO CHWMare CeHsopuma. [eTarbHO je oOmucaHa MexaHuuka
KOHCTPYKUWja nnaTdopme, Kao 1 enekTpuyHe KOMMOHEHTe NoTpebHe 3a oCcTBapuBakbe KpeTakba
HOCaya CeH3opa Yy XOpu3oHTanHoj paBHu. KpeTarse ce ocTeapyje nomohy ABa kopayHa MoTopa,
a KoHTpora kpeTatba je fJobujeHa nosesusatrbem oarosapajyhux ApayuHo u LavVIEW nporpama.
OcTBapeHo je kpeTare HoCa4a U3 MOYETHOT NOMoXaja, NPEKo YeTUPK NPOM3BOSbHE Tauke, A0
MOHOBHOT NOCTaBIbakba Yy NOYEeTHU NoNoXaj. Y pagy Cy Aath oaroBapajyhn TEXHNYKM nogaum o
nnatcopmm, LWeme Be3a, AeN0BM NPOrpamckor koga v ogrosapajyhn kKoMeHTapw.

KrbyyHe peun: NpOCTOPHO CHUMare CEH30pUMa; MEXaHW4yKa MOCTaBKa; EneKkTpuyHe
komroHeHTe; ApayuHo; LabVIEW.
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Getting Started with Wall Segmentation

Mihailo Bjeki¢™ and Ana Lazovi¢?
' Everseen, Belgrade, Serbia
2 Daon, Belgrade, Serbia
* mihailobjekic@gmail.com

Abstract: In recent years, convolutional neural networks have been widely used in the area of
semantic segmentation. In this paper, semantic segmentation network for detecting walls of
indoor scenes is presented. Given an image of an indoor scene, the network automatically
locates the wall regions in the image. In other words, walls are distinguished from the furniture,
windows, curtains, and other possible indoor elements. Encoder-decoder structure of the
semantic segmentation module is used. Specifically, PSPNet is used, one of the most common
semantic segmentation algorithms. Model is trained on a new indoor scene dataset made from
the publicly available ADE20K dataset, consisting of only two semantic labels: wall and no wall.

Keywords: semantic segmentation; indoor scenes; encoder-decoder; ADE20K; PSPNet.

YBog y cermeHTauujy 3maoBa

Pe3ume: locregmwunx roguHa KOHBOMYLUWMOHE HeypanHe Mpexe Cy BeoMa 3acTynibeHe Y
obrnacTtu cemaHTUuKe CerMeHTauuje. Y 0BOM pafly je npeAcTaBrbeHa Mpexa 3a CeMaHTUuKy
cerMeHTauujy 3a geTekuujy 3uooBa Ha Crivkama YHyTpallkbux cueHa. Umajyhu y Bugy crmky
YHyTpalHe CLEHe, Mpexa ayToMaTCKu fouupa AernoBe 3uga Ha civum. Opyrum peuuma,
31OOBM Ce pasasHajy Of HameluTaja, npo3opa, 3aBeca W Apyrux Moryhux yHyTpallkbux
enemeHata. KopuwwheHa je eHkoaep-gekogep CTpyKTypa MoAyna CeMaHTUYKe cerMeHTaLuje.
KonkpeTHo, kopuctn ce PSPNet, jegaH op Hajuyewhwx anroputama 3a CeMaHTUYKY
cermeHTauujy. Mogen je obyyeH Ha HOBOM CKyny nojaTaka, Koju ce cacToju camo of
YHYTpaLUKUX CLEHa, HanNpaBibEHOM Of jaBHO AOCTYNHOr ckyna nogataka ADEZ20K, koju ce
CacToj/ 0F camo ABe CEMaHTUYKE O3HAKE: 3uf W He-3ug,.

KrbyuyHe peum: cemaHTMuka CermeHTaumja; yHyTpallke CleHe; eHkoaep-aexomep; ADE20K;
PSPNet.
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Implementation of embedded messages using
steganography in the PHP software package

Marija Mojsilovic’, Selver Pepi¢ and Goran Miodragovi¢
Academy of Vocational Studies Sumadija/ Department of Trstenik, Serbia
* mmojsilovic@asss.edu.rs

Abstract; The term steganography is usually associated with hiding and concealing information
and messages. People, and even IT professionals, very rarely come into contact with
steganography and steganalysis. This paper provides an overview of the implementation of
embedded messages using steganography in the PHP software package. Emphasis is placed
on hiding information, ie messages in JPEG images. As well as decoding or reading a hidden
message.

Keywords: Cryptography; Steganalysis; Steganography; JPEG; PHP,

UmnnemeHTauuja yrpaheHux nopyka kopuwherwem
cteraHorpadwmje y nporpamckom nakety MXI1

Pe3ume: lNojam cTeraHorpaduja, 00M4YHO ce Be3yje 3a CakpuBarLe U NMPUKpUBak-e HopmaLymja
v nopyka. Jbyau, na vak u AT cTpyyrauu, Beoma peTko gonase y foaup ca creraHorpagujom
n creraHanusom. Camo nopyke cy 3awTuheHe KpunTorpadckoM 3alITUTOM, AOK Ce 3a
cTeraHorpachujy Moxe pehu fa LUTUTU W NOPYKE W CTPaHe Koje YYECTBYjY Y KOMYHUKaLuju.
CreraHorpacouja Takohe 3Haun CKkpuBakbe Mopyka yHyTap padyHapCkux gatoTeka W TOKOBa
nogataka. OBaj pag [paje npernen WMNneMeHTauuje yrpafheHWx nopyka Kopuilhewem
creraHorpacuje y cocbtepckom nakety MXI1. AkLeHaT je CTaBrbeH Ha CkpuBake HgopmaLmja,
ogHocHo nopyka y JMNEN cnvkama. Kao u gexkoanparse unu yutare ckpuseHe nopyke. Obnact
cTeraHorpacdvje je npupogHO BesaHa 3a 00brnacT CTeraHanuse, Yvju je NpUMapHU Lumb
OTKpUBaH-E CKPUBEHE NOPYKe, @ 3aTUM HEHO M3ABajakbe 13 0bjekTa HocvoLa nopyke. Hajuewwhe
kopuwheHn mMeTod 3a ckpuBare nopyka je JICb, To je meToq Koju Meta OUTOBE Hajmare
BaXHOCTU fa 6u ofrosapanu TajHOj nopyuu. 3aTuM, NpeHOLLEHhEM cTeraHorpadickor Krbyya,
nopyka ce Lwudpyje nomohy PLI4 anroputma.

Krbyune peuu: kpuntorpaduja; cteraHanmsa; cteraHorpacuja; JIET; MXM.
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Determining source code repetitiveness
on various types of programming assignments

Zeliko Jovanovié™, Mihailo Knezevié!, Uro$ Pesovi¢ ! and Sladana Buragevié!
1 University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* zeliko.jovanovic@ftn.kg.ac.rs

Abstract: Software projects code duplication and plagiarism are very important in various test
cases. The purpose of the work presented in this paper is to observe how various software
architectures, project structures, and coding approaches generate different views on code
changes. In this paper, code plagiarism - code comparing, in different types of projects has been
analyzed through two different approaches. Python script based on the sequence matcher
function and the GitLab compare tool are analyzed and compared. Results are presented and
discussed in the paper.

Keywords: code repetitiveness, duplicate code detection, python, GitLab compare, web
application.

OppehuBatbe peneTMTUBHOCTM Koaa
Y pa3HUM BpcTama NporpaMckux 3agaTaka

Pe3ume: Jynnuumpare kofa kof CohTBEPCKUX NpojekaTa Kao W nnarujapusam kofa cy Beoma
BaKHMW y pa3nnuuTum crnyyajeuma ynotpebe. CBpxa UCTpakuBara NPeACTaBbEHOT Y OBOM
pady je Aa ce carfefda Kako ce MpojekTyjy pasnnumte COohTBEPCKE apXWUTEKType, CTPYKType
MpojeKTa Kao W MPUCTYNKM KOAMparby, Ha MpoOMeHe y kogy. Y OBOM papy, nnarvjapusam -
ynopefueae koaa, y pasnuumMTiM TUNOBUMA MpojekaTa je aHanu3vpaHo Kpo3 ABa pasnuunTa
npuctyna. Python ckpunTa 3acHoBaHa Ha (pyHKLMjU Nogyaapaka CEKBEHUM KapakTepa kao U
GitLab compare ¢hyHKUMOHANHOCT Cy aHanuaupaHu u ynopeheHu. Pesyntati uctaxveara cy
NPeacTaBbeHN U ONUCKYTOBaHN y pady.

KrbyuHe peum: peneTMTMBHOCT kofa, AeTeKLMja aynnukaTa koaa, Python, GitLab compare, Be6
annukaumja.
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Estimation of CPU Scheduling Algorithms Efficiency
Using Object Oriented Programming

Milica TufegdZi¢’, Vladeta Jevremovi¢ and Zvonko Petrovi¢

Academy of professional studies Sumadija/Department for Information technology,
Trstenik, Serbia

* mtufegdzic@asss.edu.rs

Abstract: Modern operating systems require sophisticated strategies for computer resources
management that allows efficient allocation of Computer Processing Unit (CPU) within minimal
response time for active users. CPU allocation shemas use different scheduling algorithms, such
as First Come First Served (FCFS), Shortest Job First (SJF), Shortest Remaining Time (SRTF),
and Round Robin (RR). These algorithms will be presented and evaluated in the terms of
scheduling parameters, such as average waiting time (AWT), average turnaround time (ATT),
average reponse time (ART), CPU utilization and throughput. Scheduling criteria metrics is done
over two sets of input data, within 20 cases, with five processes in each case. Cases in which
processes have the same arrival times (ATs) and cases when processes arrive in different times
are considered. Randomly generated ATs and burst times (BTs) are used as input data in
executable files, obtained from C++ source codes. Files are running by clicking on proper button
from Graphical User Interface (GUI), developed in Python programming language. The results
for obtained values of AWT, ATT, ART, CPU utilization and throughput for all cases and for
FCFS, SJF, SRTF, and RR algorithms are analyzed and compared with the aim to estimate the
efficiency of proposed algorithms.

Keywords: CPU scheduler; FCFS; SJF; SRTF; RR

lMpoueHa epukacHoCcTH anroputama 3a gogeny
npouecopa nomohy 06jeKTHO opujeHTMCaHor
nporpamupata

Peaume: CaBpemeHu onepaTWBHM CUCTEMUM 3axTeBajy codmcTULMpaHe CTpaTeruje 3a
ynpaBrbare pecypcuma padyHapa kako O omoryhumm edmkacHo amouumparbe mpouecopa
(Computer Processing Unit — CPU), 06e3behyjyhu nputom MUHMManHO Bpeme of3vBa 3a
akTMBHe KopucHuke. Lleme 3a pgogeny npouecopa KOpUCTE pasiuuuTe  anroputMe
pacnopefuBatba, kao Wwro ¢y First Come First Served (FCFS), Shortest Job First (SJF), Shortest
Remaining Time (SRTF) 1 Round Robin (RR). HakoH npeacTaem-ama anroputama crnposegeHa
je bMX0Ba NpoLeHa, 3acCHoBaHa Ha napameTpiMa pacnopefyuBatba Kao LWTO Cy NPOCEYHO BpeMe
yekara, MPOCEYHO BpeMe MOTPEDHO 3a 3aBpLUETaK Mpoueca, MPOCEYHO BPEME OFroBOpa,
nckopuwheHocT npouecopa 1 NpoTok. Mepetsa Cy 3BpLUEHa Ha [Ba CKyNa ynasHux nogartaka,
Mpy Yemy CBaKM CKyM YMHW MO NET npoueca. PasmaTtpaHu cy criyyajeBn kaga npouecu umajy
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WCTa BpeMeHa Aornacka, kao 1 CriyyajeBu y KojuMa npoLeck UMajy pasnuyuta BpemeHa gonacka.
YnasHu nogauu 3a u3BplUHe AaToTeke, [obujeHe M3 WM3BOPHUX KOAOBA HanucaHux y C++
MpOrpamMcKOM je3uKy, NpeacTaBrbajy HaCyMUYHO reHepucaHa BpeMeHa Aorasaka W BpemeHa
u3BpLlera npoueca. M3BpluHe AaTtoTeke ce mokpehy Knvkom Ha ogrosapajyhe gyrme y
rpauukoM KOpPUCHUYKOM MHTepdejcy, passujeHoM y Python nporpamckom jesuky. [o6ujeHe
BPEJHOCTM 32 NPOCEeYHa BpEMEHa Yekara, NPOCeYHa BpeMeHa Koja cy notpebHa 3a 3aBpLueTtak
npoveca, NpoceyHa BpeMeHa OAroBopa, UckopuwheHoCT npoLecopa v NPOTOK 3a CBE CKynoBe
ynasHux nogataka, y cnyyajy FCFS, SJF, SRTF n RR anroputma, cy aHanusupaHe u ynopefhjeHe
Y Unrby npoLieHe epuKkacHOCTM NpUKasaHnx anroputama.

Krbyune peun: CPU pacnopefusauy; FCFS; SJF; SRTF; RR.
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Kinematic analysis of door closer mechanism using
software package SAM 8.1

Branislav Milenkovi¢!" and Dorde Jovanovic!
" Faculty of Applied Sciences /Department of Mechanical Engineering, Ni§, Serbia
2 Mathematical institute of SASA /Department of Computer Sciences, Belgrade, Serbia
* bmilenkovic92@gmail.com

Abstract: The topic of this paper is to study and describe kinematic analysis of a door closer. By
performing kinematic analysis, the velocity, acceleration and point position values are obtained.
These data are important for the optimal sizing of the mechanism and supporting elements. We
compare the analysis made by the graphical method with the analysis obtained with computer
programs designed for kinematic analysis (SAM 8.1).

Keywords: kinematic analysis; SAM 8.1; door closer.

KuHemaTuuka aHanu3a mexaHn3ama 3a 3aTBapate
Bparta Kopuwhewem copteepckor naketa SAM 8.1.

Pe3nme: Tema 0BoOr paga je CTyanja M ONUC KUHEMATUYKE aHann3e MexaHu3ma 3a 3aTBapakbe
BpaTa. Ha oBaj HaunH ce nobujajy 6p3uHa, ybpaare u nosuumje Tavaka. OBM NogaLm Cy BaXHH
3a gobujate ONTMUManHe BeNMYMHE MexaHu3Ma W MOTMOpHWMX enemeHata. OBy aHamnuay,
Lo6ujeHy rpacuukuM METO0M, yNopeaunin cMo ca pesyntatiuMa fobujeHum nomohy nporpama
3a KuHemaTuyky aHanusy (SAM 8.1).

KrbyuHe peun:; kuHemaTtiuka aHanusa; SAM 8.1; satapady BpaTa.
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Two-axis Pneumatic Manipulator as a Test Bed for
Teaching Energy Efficiency of Compressed Air
Systems

Jovan Sulc, Vladimir Juro$evié*, Vule Relji¢, lvana Milenkovié, Slobodan Dudi¢,
Nikolina Daki¢ and Dragan Seslija
University of Novi Sad/Faculty of Technical Sciences, Novi Sad, Serbia
* vladimirjurosevicvi@uns.ac.rs

Abstract; The two-axis pneumatic manipulator has a wide range of possible applications in terms
of experimental tests. In this paper, the pneumatic manipulator was used as a test bed on which
students tested two different control methods in terms of the energy efficiency of the compressed
air systems. Traditional proportional control and stand-alone performance using fast switching
directional control valves for Pulse Width Modulation (PWM) control were considered. The
circular movement of the pneumatic manipulator carrying the tool and processing by planing
lighter material such as plastic was chosen. The results showed that lower consumption is
achieved with PWM control.

Keywords: teaching; energy efficiency; compressed air; programmable pneumatic manipulator;
PWM control; proportional control.

[IBOOCHM NHEeYMaTCKKU MaHUMynaTop Kao
eKcnepuMeHTanHu ypeljaj 3a npumeHy y HacTaBu U3
obnacTu eHepreTcke epMKacHOCTU cMCTeMaA Basayxa

nog NPUTUCKOM

Pe3ume: [IBOOCHM NHEyMaTCKM MaHUMynaTtop uMa LWWPOK CreKkTap npuMeHa Yy CmucIy
eKCcrnepuMEHTarnHuX UCNUTUBakba. Y 0BOM pajy je KOpULLNEH Kao ekcrnepumeHTarnHm ypehaj Ha
KOM Cy CTYOEHTW WCMWUTWUBANU [Be pasnuuuTe ynpaBrbadyke METOdEe U3 acnekta eHepreTcke
edukacHocTM cucTema Basgyxa nog nputuckoMm. [lomeHyTe MeToge noapasymesajy
Kopuwhete NPONOPLMOHANHUX Pa3BOAHWMX BeHTUNa (MPOMOPLIMOHANHO YrNpaBrbake) W
pa3BOAHMX BEHTWNA ca Op3uM aKkTUBMParEM paay MPUMEHE LUMPUHCKO-UMMYNICHE Mogynavuyje
(UMM ynpaBrbate). Mpu ekcnepumeHTy je n3abpaHO KPYXHO KpeTawe NHeymaTcKor
MaHunynatopa Koju Hocu amaT W obpaga peHaucameM MeKWwer matepujana Kao WTo je
nnactuka. Pe3yntaTtu cy nokasanu fa ce Marba noTpoLUkba Ba3ayxa nog NpUTUCKOM OCTBapyje
npumerom LM ynpaersarsa.

KrbyuHe peum: HacTaBa; eHepreTcka epMKacHOCT; BasgyX Nof NPUTUCKOM; NporpamabusHm
nHeymatcku Manunynatop; WM ynpaerbatse; nponopLyoHanHo ynpaerbakse.
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Application of Robotic Vision and PSO algorithm for
determining the optimal path of movement of the
robotic system

Zvonko Petrovi¢*, Milica TufegdZic, Vladeta Jevremovi¢ and Predrag Pravdi¢
Academy of professional studies Sumadija/Department, Trstenik, Serbia
* zpetrovic@asss.edu.rs

Abstract: The application of robotic vision and biologically inspired algorithms improves the
process of programming the movement of a robotic system. In the work, the optimal path of
movement of the robotic system during the welding process was determined. The shape of the
path to be taken was recorded using a 2D camera, i.e. robotic vision, and the optimal path of
movement determined by the PSO (Particle swarm optimization) algorithm.

Keywords: robotic vision; PSO algorithm; optimal path.

MpumeHa poboTcke Bu3mnje n NCO anroputma 3a
oapehuBame onTMmanHe nyTawe KpetTawa poboTcKor
cucrtema
Peaume: lMpumeHa poboTcke Bu3nje M GUOMOLIKM WMHCMIMpUCAHUX anroputama nobosbluaBa
NnpoLiec nporpammparsa kpetara poboTckor cuctema. Y pagy je ogpefheHa onTuManHa nyTama
KpeTawa poboTCKOr cUCTeMa TOKOM npoleca 3aBapuBara. Obnuk nytawe Kojum ce Tpeba

KpeTaTh CHUMIbEH je momohy 2[] kamepe, 04HOCHO PoBOTCKOr BMAA, a ONTUMArHa myTawa
kpeTara oapefeHa je MNCO (PSO) anroputmom.

KrbyuHe peum: poboTcka Busmja; MCO anroputam; onTuMarnta nyTara.
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Flank wear as a function of cutting time

Jelena Barali¢’, Andelija Mitrovi¢ and Maja Radovi¢
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* jelena.baralic@ftn.kg.ac.rs

Abstract: The paper describes one teaching unit - tool wear, which is studied at laboratory
classes in the Metal cutting technology course. Through laboratory classes, students gain
practical knowledge. The main goal of this teaching unit is to help students to understand the
wear process and to define the parameters that describe the wear process. The most important
wear parameter is the width of the flank wear of the tool. By monitoring the changes in the values
of this parameter, students can see how the wear process is progressing over time. An end mill
was taken as an example. The width of the flank wear was measured at intervals of 5 minutes,
at distances of 0.1 mm. Based on the measured values, a diagram of tool flank wear was created.
Also, the change in the width of the flank wear depending on the cutting time is shown.

Keywords: flank wear; end mill; cutting time.

LLinpuHa nojaca xabamwa Ha nefHOj NOBPLUMHK
anara u KpuBa xabama

Pe3ume: Y pafy je onucaHa jegHa HacTaBHa jeguHuua - xabare anata, koja ce u3yyasa Ha
nabopaTtopujckoj HacTasu U3 npeameTa TexHonoruja matumHeke obpage. Kpos nabopatopujcky
HacTaBy CTYOEHTW CTMYy MpakTuMyHa 3Hawa. OCHOBHM LMib OBE HACTaBHE jeauHule je fa
MoMOrHe CTyAeHTMMa Aa Borbe cxBaTe npouec xabawa M Aa geduHUWy napameTpe Koju
onucyjy npouec xabara. HajBaxHuju napameTap 3a oLeHy xabatba je WipuHa nojaca xabarwa
Ha nefHoj noBpLuMHK anata. Mpahetem NpomMeHa BpeaHOCTV OBOr NapameTpa CTYAEHTH MOry
[a Buge kako npouec xabarba Hanpegyje Tokom Bpemena. [pahete xabara — LWpuHe nojaca
xabarba Ha nefHoj NOBPLUMHM anaTa je BpLUEHO Ha BpeTeHacToMm rmogany. LWupuHa nojaca
xabatba je MepeHa y WHTepBanuMMa of 5 MWHyTa, Ha pacTojawy o 0,1 mm. Ha ocHoBy
N3MepeHUX BPeAHOCTY MpuKasaHa je WnpuHa nojaca xabarba Ha pasnuunTuM MepHUM MecTUMa
n 3a ogpefheHe BpemeHcke MHTepBane. Takofe je npukasaHa kpuBa xabatba 3a BpeTeHacTo
rnogano.

KrbyuHe peun: nojac xabatba; BpETEHACTO rN0AArNo; BpEME pe3ata.
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Improvement of study programs for bachelor's and
master's studies in Mechatronics in response to the
requirements of Industry 4.0

Ivan Mili¢evi¢’, Snezana Dragicevi¢, Nedeljko Ducic,
Milan Marjanovi¢ and Vojislav Vuijicic
University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
*ivan.milicevic@ftn.kg.ac.rs

Abstract: Development in information technology has resulted in revolutionizing all aspects of
life and this revolution has been realized as Industry 4.0. A main approach that universities'
educational systems may take towards Industry 4.0 is educating students who have the right skill
set for reacting to the changes in their working environment, adapting their performance, and
learning to cope with technological development. This paper presents the results of the project
"Improvement of study programs for bachelor's and master's studies in Mechatronics in response
to the requirements of Industry 4.0", which was funded by the Ministry of Education, Science and
Technological Development of the Republic of Serbia as a part of program activity "Development
of higher education" and performed in the 2020/21 academic year.

Keywords: curriculum redesign; university education; improving the student's skills;
Mechatronics; Industry 4.0.

YHanpehewe cTyanjcKMX nporpamMa OCHOBHUX U
mactep ctyauja MexaTpoHuKa Kao oAroBop Ha 3axTeBe
Uupyctpuje 4.0

Pe3ume: Pa3Boj nHdopmaLmoHnx TEXHONoMMja JOBEO je A0 TpaHcopmaLyje y CBUM acnekTuma
XMBOTA, 0 KOjUX j€ jeAHa of Haj3HavajHWUX NpoMeHa peanusosaHa kao VHgycTtpuja 4.0. InasHe
MPOMEHE Yy OKBMPY YHMBEp3UTETCKOr obpasoBarba MHXewepa, a Yy Cknagy ca 3axTeBuma
WHoyctpuje 4.0, cy obesbeherbe ogroBapajyhnx 3Harma M BEWTWHA 3@ paj Yy HOBOM PagHOM
OKpyXety, 3a yHanpehewe edmrkacHOCTU pafa Yy CaBpeMEHUM WHAYCTPUCKUM YCOBUMA U
CTanHo npunarohaeare HayMHa 1 MeToga paga y Cknagy ca TEXHOMOLKAM pasBojeM. Y OBOM
pagy npencTaBrbeHn Cy pesynTaTi npojekTa ,YHanpeherwe CTyaujCkux nporpama OCHOBHUX U
macTtep cTyauja MexaTpoHuke kao o4roBop Ha 3axteBe uHaycTpuje 4.0% duHaHcupaHor of
cTpaHe MuHucTapcTBa NpocBeTe, Hayke W TEXHOMOLWKOT pa3soja Penybnuke Cpbuje y oksupy
nporpamcke akTMBHOCTY ,Pa3Boj BUCOKOr 06pa3oBatba“peaniaoBaHor wkoncke 2020/21.

KrbyuHe peun: npomeHa nporpama CTyauja; passoj BUCOKor 0bpa3oBatsa; yHanpefusarbe
komneTeHUuja cTyaeHaTa; Mexatponuka; MHpycTpuja 4.0.
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Artificial Intelligence in Education: A Review

Lazar Krsti¢", Veljko Aleksi¢? and Marija Krsti¢!

1 Academy of Vocational Studies Southern Serbia, Department of Higher Business School,
Leskovac, Serbia

2 University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
*krstic.lazar@vpsle.edu.rs

Abstract: Today, there is almost no activity that is in no way related to the use of computer
technology. The application of advanced technologies such as artificial intelligence (Al) opens
up new possibilities, potentials, and challenges in educational practice. With the help of artificial
intelligence, which simulates human intelligence in making conclusions 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 impact of artificial intelligence on the
educational process, present some of the applications of Al in education, and highlight the
perceived benefits of the application.

Keywords: artificial intelligence; Al; education.

BewTauka uHTenureHymnja y obpasoBatby: npernes

Pe3ume: [laHac roToBO Aja He MOCTOjM AenaTHOCT koja Ha BUNo Koju HauWH Huje noBe3aHa ca
ynotpebom pauyHapckux TexHomoruja. [puMeHa HampegHUX TEXHOMoruja MomyT BeLITayke
nHTenureHumje (BW) oteapa HoBe MOryRHOCTM, NOTEHUM[ane 1 M3a3oBe y 00pa3oBHOj MpaKCu.
[omohy BelUTayke MHTENUreHUMje, Koja CUMynMpa JbyACKY MHTENUreHuujy Yy OOHOLEHY
3akrbyyaka unu npeasuharby, pavyHapckM CUCTEMW MOFY MPYXMTU NepcoHan13oBaHe
CMepHuLe, NOAPLIKY UMW noBpaTHe MHGOpMaLMje yYeHUUMMa M HacTaBHULMMA Y MpoLecy
obpasoBama. Pag nma 3a Lurb ga uaeHTUdUKyje yTulaj BelTayke UHTENUreHLmje Ha npolec
obpasoBatba, NpeacTaBu Heke of npumeHa BU y obpasoatby, Te UCTakHE YOueHe KOpUCTH
NpUMeHe.

KrbyuHe peun: BeluTauka uHTEnUreHumja; obpasosarse.
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Big Data Analytics Process Implementation on a
Educational Data Set Extracted from Online Testing
System

Gabrijela Dimi¢’, Ivana MiloSevi¢ and Ljiljana Peci¢
Academy of Technical and Art Applied Studies Belgrade,
School of Electrical and Computer Engineering, Belgrade, Serbia
* gdimic@ags.viser.edu.rs

Abstract: The paper presents an application of the big data analytics process on a data extracted
from the educational system for online testing. The procedure of data migration to a non-
relational system was implemented. Big data analytics process was realized through query
processing in MongoDB and analysis results visualization in Microsoft Power Bl. The contribution
of the research presented in this paper refers to the importance of applying the big data concept
for analyze data set extracted from educational systems in order to discover information and
knowledge important for improving the efficiency of the educational process.

Keywords: big data; education system; data analytics; MongoDB; Power Bl visualization

UmnnemenTauuja Big Data aHanuTuukor npoueca Ha
CKyn nojaraka u3aBojeH U3 obpasoBHoOr cuctema 3a
online TecTupame

Pe3sume: Y pagy je npukasana npumeHa Big Data aHanuTuykor npoueca Ha nogatke Koju cy
n3nBojeHn m3 obpasoBHOr cuctema 3a online TecTuparse. MMnnemeHTMpaH je nocTynak
MUrpaLmje nogaTaka 13 penalymoHor Y HepanaLymoHu CUCTEM 3a ynpasrbake 6asama nogartaka.
Big data aHanuTuuku npouec je peanusoBaH kpo3 mpunpemy nogataka v obpagy ynuta y
MongoDB cuctemy u Busyanusauujy pesyntata aHanuae npumeHom Microsoft Power Bl anara.
[onpuHoc nctpaxusatba onucaHor y pagy 0fHOCK Ce Ha 3Hayaj npumeHe big data koHuenTa 3a
aHanuay CKynosa nogaraka Koju cy U3fBojeHu 13 06pa3oBHUX OKPYXera, a Y Lnrby OTKpHBaHa
WHopMaLMja 1 3Haka 0f 3Hauaja 3a yHanpeherwe edmkacHocT 06pa3oBHOr npoLeca.

KroyuHe peum: big data; obpasoBHu cucTem; aHanu3a nogataka; MongoDB; Power Bl
BM3yanusavuuja-
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Comparison of regression methods and tools using the
example of predicting the success of graduate
master’s students in different fields of education

Katarina Kari¢"", Andrijana Gaborovi¢, Marija Blagojevi¢, Danijela MiloSevic,
Katarina Mitrovi¢ and Jelena Plasi¢
1 University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* katarina.karic@ftn.kg.ac.rs

Abstract: With the rapid development of ICT, the fields of Artificial Intelligence and Machine
Learning and data mining techniques, there is a need for research in which they are applied, in
various domains. In this paper, the analysis of the data set was conducted using regression
methods, as one of the "Data mining" and prediction techniques, in order to predict further
development in the future, ie. number of graduate master’s students in all fields of education.
The aim of this research is to monitor the current number of students and compare them with the
previous one - in academic education of the second degree, in order to predict the number of students
annually and possible factors affecting academic university education in the Republic of Serbia. The
obtained results related to the number of master's degree students in the field of education in all
territorial parts of the Republic of Serbia, may, also indicate the implementation of certain reforms
in academic education in the future, adding innovative ideas, student exchange and others.

Keywords: regression; data mining; master studies; education.

Mopehetbe perpecMoHMX MeToAa 1 anata Ha npumepy
npeauKLMje yCnewHoCTH MacTep CTyaeHaTta y
pasnMyMTMM NosbMma obpasoBatba

Pe3ume; Panugtum paseojem UKT-a, obnactvt BelTauke MHTENUIEHLME N MALLMHCKOT Y4eka U
TEXHWKA pynapera nogataka (eHrn. ,Data mining®), jaBrba ce notpeba 3a UCTpaxuBammUMa y
KOjMa Cce OHE MpUMetLYjy, y pasnuuuTUM SOMeHUMa. Y 0BOM pafy je CnpoBeseHa aHannsa ckyna
nojaraka npuMeHOM MeTofa perpecuje, kao jegHe of ,data mining“ u TexHuka npeaukumje, kako
©w ce npenBuaeo farsy pa3soj y OyayhHocTw, Tj. 6poj AMNNOMMUpaHuX MacTep CTygeHaTa o CBUM
norbuma oBpasoBarba. Liurb oBor ucTpakwueara ornega ce y npahewy TpeHyTHor 6poja
CcTydeHaTa v ynopefuBarby ca NPETXOAHUM - Y akageMCKoM 0Bpa3oBatby Apyror cTeneHa, kako ou
ce npensuaeo bpoj cTyaeHaTa Ha roguiubeM HUBOY U MOryhu chakTopm KOjW YTUYY Ha akagemceko
yHuBep3auTeTcko obpasosarse y Penybnuum Cpbuju. JobujeHn pesynTat koju ce ogHoce Ha Bpoj
cTydeHaTa Mmactep cTyauja y obnactu obpasoBakba y CBAM TEpUTOpUjanHUM [enoBuma
Peny6nuke Cpbuje, mory, Takofe, ykaaneaTyt Ha cnpoBofere oppefheHnx pehopmi y akagemMckom
obpasoBatby y BygyhHOCTW, foaaBare VHOBATVBHUX MAEja, pasMeHy CTyaeHaTa v ap.

Krbyune peuu: perpecuja; data mining; mactep ctyauje; obpasosatbe.
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Comparative analysis of ISO/IEC and IEEE standards in
the field of Internet of Things

Andrijana Gaborovi¢’, Katarina Kari¢, Marija Blagojevi¢ and Jelena Plasi¢
University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* andrijana.jovicic@ftn.kg.ac.rs

Abstract: In this paper, standardized knowledge sources (standards) and statistical analysis of
published standards in the field of the Internet of Things by the IEEE and ISO (International
Organization for Standardization), are presented. The purpose of the study is to compile various
knowledge sources from the listed fields, employ a qualitative and quantitative methodology, and
statistically compare them using the T-test method. The analysis's findings show parallels and
contrasts between the two groups of standards, ISO/IEC and IEEE, in terms of cost and page
count (two crucial dependent variables). It was determined that the organization should
participate more in the creation of standards for the Internet of Things, in order to achieve
maximum quality of future products and services

Keywords: comparison; ISO/IEC; |IEEE; standards; statistical analysis; Internet of Things.

KomnapatusHa aHanu3a ISO/IEC U IEEE ctanpappay
obnactu NHTepHeTa UHTENUreHTHUX ypehaja

Pe3ume: Y 0BOM pafy NMpencTaBibeHW Cy CTaHOApPAM30BaHW W3BOPM 3Hakba (CTaHgapau) u
cTaTUCTIYKa aHann3a nybrvkoBaHux CTaHgapaa y obnactu VHTepHeTa uHTenureHTHuX ypehaja
(Internet of Things), op cTpaHe MefyHapoaHnx opraHu3aumja 3a ctaHgapausaumjy 1ISO/IEC u
[EEE. Uurb ucTpaxuBawa je npuKynibawe, KBANWTaTUBHW W KBAHTUTATMBHW MpUCTYN M
nopefewe pasnuuuTUX rpyna 1u3Bopa 3Hawa 13 nomeHyTte obnactu, nomohy metoge T-Tecta.
PesynTtaTit aHanuse ykasyjy Ha CrIMYHOCTY W pasnuke Yy LieHn 1 Bpojy cTpaHuua (kao Krby4YHUM
3aByVCHIM Bapujabnama) usmeny ase rpyne ctanaapaa - ISO/IEC n IEEE. 3akrbyyeHo je fa 6um
3eM/be y pernoHy Tpebano Buwe Aa ce ykrbydye y passoj CTaHaapga y obnactw Internet of
Things, kako B1 nocTurao makcmanaH kanutet bygyhux npoussoga v ycnyra.

Krbyune peun: ctaHgapay; ISO/IEC; IEEE; komnapaTusHa aHanu3a; IHTEpHET MHTENUIEHTHNX
ypehaja.
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Abstract: The term data mining itself implies mining, i.. the process of sorting, organizing or grouping
alarge amount of data, which enables the extraction of relevant information. More precisely, data mining
leads to flexibility in data, discovery of relationships, regularity, legality and other structures where data
can be organized into databases or can be textual, unstructured, derived from the Internet or data
organized into time series. A significant change was made in the Bologna process with the introduction
of doctoral studies, whose primary goal was to realize the link between education and research. As
doctoral studies represent an important level of education, this paper is based on determining gender
differences as determinants of the number of doctoral students in the Republic of Serbia. After
downloading and installing the NCSS software tool, the downloading, transformation and preprocessing
of data originating from the open data portal began. The result of this research is the analysis of data
through regression methods, where the given regression mining technique with its set of methods made
it possible to predict trends in gender differences as determinants of the number of doctors of science
in the Republic of Serbia. The conducted research opens many possibilities for further research.

Keywords: mining, regression, doctoral students in the Republic of Serbia, gender.

OppehuBatbe Opoja cTyaeHaTa AOKTOPCKUX CTyAMja Y
Peny6nuuu Cpbuju perpecMoHMM anropuTtMom

Pe3ume: Cam TepMMH [ejTa MajHUHT MoppasyMeBa pydapere OfHOCHO MpOLeC CopTuparsa,
OpraHM3oBatba Unm rpynucarba Benukor bpoja nofataka LTo omoryhasa n3snavere peneBaHTHINX
uHpopmauuja. TauHmje, pyaapereM nofataka onasu ce 4o IOrMYHOCTY y NofaLmma, OTKpuBaka
O[IHOCa, NMPaBMITHOCTM, 3aKOHUTOCTW 1 OCTanux CTPYKTypa rae nofauu Mory Gutu opraHn3oBaHu y
6a3se nogartaka unm nak Mory GUTK TEKCTyarHW, HECTPYKTYMpaHWU NPOM3aLLnn ca UHTEPHETA UnK
nofaLm OpraHn3oBaHu y BpeMeHcke cepuje. Y bornokCcku mpoLec 13BpLUeHa je 3HadajHa npoMeHa
yBOh)ereM [OKTOPCKMX CTyAMja, YMju je MpuMapHu Lurib Mo fa ce peanusyje crioHa mamehy
obpa3soBatba M UCTpaxMBakba. Kako JOKTOpCKe CTyamje NpeacTaBrbajy BaxaH HBO 00pa3oBarsa,
0Baj paj ce 3acHuBa Ha yTBphuMBaby MOMHWX pasnuka kao ofpedHWumM bpoja JokTopaHaTa y
Penybnuum Cpbuju. HakoH npeysumarsa v uHcTanauuje copreepckor anata HLCC npuctynuno ce
npeyaumMarsy, TpaHcopaMLumju U NpeTnpoLEecHparby NoaaTaka Koju noTiudy ca nopTana OTBOPEHUX
nogataka. PesynTar 0BOr UCTpaxXmBatba jecTe aHanuaa nogaraka nocpeacTBOM MeToAa perpecuje
rge je [ata MajHUHI TeXHUKa perpecuje ca CBojuM CeToM MeToga omoryhuna fa ce Ha Bpeme
npeaBuae TPEHOOBW NOMHMX Pasnuka Kao ogpeaHuum 6poja goktopa Hayka y Penybnuum Cpbuju,
OOHOCHO CMakbetbe 3aBpLuaBara AOKTOPCKMX CTyaMja Kada je y nuTakby XeHcku norn. M3spLueHo
UCTPaXVBa-e 0TBapa MHOTO MOryRHOCTU 3a Jarbe UCTPaXKuBaH-E.

KrbyyHe peun: majHuHr, perpecuja, goktopaHTt y Peny6nuum Cpbuju, non.
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Abstract; With the appearance of the first registered case of corona, as one of the world's most
widespread and most dangerous viral infections, the need to monitor and predict the
epidemiological situation is growing, both in the world and in our country. In this paper, the
epidemiological data of the Republic of Serbia regarding the Corona virus in the period from 2020
to June 2021 are analyzed. Data were analyzed by regression methods, as one of the data
mining techniques. Depending on the choice of regression method (simple, multiple and linear),
a number of parameters were selected that include the number of persons (positive, tested,
deceased, hospitalized and respirator) in relation to the time of the pandemic to make the most
accurate prediction. As a result of the research using regression methods, it was found that the
trend of development of the Corona virus epidemic is decreasing, i.e. (id est.) that preventive
measures as well as the process of vaccination and revaccination have had an effect in the fight
against Corona virus.

Keywords: regression; corona; data mining; analysis; the data.

AHanu3a nogaraka 3a KOBUO-19
nocpeAcTBOM MeToAa perpecuje

Pe3ume: MojaBoM NpBOr perucTpoBaHor criyyaja 3apaxaBatba KOpOHa BUPYCOM, Kao jefiHe of,
HajpacnpocTparbeH X 1 HajonacHUjux BUPYCHWUX WHekuuja y cseTy, pacTe notpeba 3a
npahetbem 1 Npegsuiabem enoeM1onoLLKe CUTyaLmje, Kako Y CBETY, Tako 1 Y HaLloj 3eMrby.
Y 0BOM pagy aHanuaupaHu cy enugemmonoLku nogauy Penybnnke Cpbuje y Be3n ca BUPYcoM
kopoHa y nepuogy og 2020. go jyHa 2021. roguHe. lNogaun cy aHanusupaHu Metogama
perpecuje, kao jeHOM of TexHuka [lata majHuHra (eHrn. Data mining). Y saBucHocTv o u3bopa
MeTode perpecuje (MpocTa, BULIECTPYKA U NHeapHa), BupaH je n 6poj napameTapa Koju
yKibyYyjy 6poj nuua (MO3UTMBHMX, TECTUPAHWX, MPEMUHYNNX, XOCTIMTANN30BaHUX 1 NhLa Ha
pecnupaTtopy) y OBHOCY Ha BPEMEHCKM Nepuod naHgemuje kako Ou ce W3BpLUMMO LWTO
npeunsHuje npegsuharbe. Kao pesyntar camor UCTpaxwvBara NpUMEHOM MeToda perpecuje
YCTaHOBIBEHO je fa Ce TpeHJ pa3Boja enuaeMuje KOpoHa BUpyca CMatbyje, OBHOCHO Aa Cy
NPEBEHTUBHE MEpe Kao M NPOLEC BakKLMHaLMje 1 peBaKLMHaLMje Aanu yyuHak y 6opbu npotus
KOpOHa Bupyca.

KrbyuHe peum: perpecuja, KOpoHa, AaTa MajHUHT, aHanu3a, nogavp
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engineering education
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Abstract; Higher education institutions (HEls) have acknowledged the significance of digital
transformation in the educational environment, especially during the COVID-19 pandemic. The
adoption of new technologies has enabled HEIs to change their education, research, and
business models. The goal of digital transformation in HEls is to create new, advanced, and
efficient techniques and practices to further the mission of higher education. Digital Twin (DT),
one of the most promising new technologies at the moment, has the ability to give engineering
students learning opportunities that go beyond the confines of the classroom. This paper, with a
focus on engineering education, aims to understand the underlying concept of DT technology
and to emphasize the benefits that may be gained through its use in engineering education as
well as the challenges associated with its adoption in HEIs.

Keywords: Digital Twin; engineering; education; benefits; challenges.

Ynora TexHonoruje gurutanHor 6nusaduay
TpaHchopmaLmju UHXeHepcKor obpaszoBatba

Pe3nme: BucokoLukorncke yctaHoBe Cy mpenosHane BaxHOCT AurutanHe TpaHcdopmaumje y
obpasoBatsy, nocebHo Tokom naHaemuje KOBWA-19. Yceajare HOBKX TexHonoruja omoryhuno
je BUCOKOLLKONCKMM ycTaHOBaMa Aa NnpoMeHe CBOje Mogene obpasoBarba, UCTpaxuBatba U
nocnosata. Lk aurutante TpaHcopmaLmje y BUCOKOLLKOSICKAM yCTaHOBaMa je CTapatbe
HOBWX, HanpegHUX M eduKacHWX TEXHWKa, Kao W Mpakcu 3a yHampefewe mucuje BUCOKOT
obpasoBata. [urutanHm Ornu3aHal, jegHa of TPEHYTHO HajnepCreKkTUBHWiUX HOBUX
TeXHOJ'IOFVIja, Mma MOFyﬁHOCT 0a CTyAeHTUMa MHXeHepecTBa NpyXu 3HATHO BuULIE U 6orbe
moryhHocTu yyera. OBaj pag, ca hoKycoM Ha MHXerepcko obpasoBatbe, UMa 3a LUurb fa
npencraByM OCHOBHU KOHLIENT TeXHOJ'IOFI/Ije avrnTanHor 6nmsaHua 1 [a Harnacu npeaHocTn KOje
ce mory cTehn keHoM ynoTpebom y uHkerepckom 006pa3oBakby, kao 1 13a3oBe NoBesaHe ca
yCBajareM WCTE Y BUCOKOLLKONCKWAM yCTaHOBaMa.

Kl'by‘lHe peuun: Ourutantxu 6J'IV|38HHLI|; WHXEHEPCTBO; 06paaoBaH>e; npenHoCTu; N3a3oBu.
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Abstract; E-learning as a difficult structure contains distance learning, teaching resources in
many forms and shapes, group and individual learning procedures, as well as interactive and
tuition work. In order to increase the use and efficiency of e-learning systems, it is necessary to
consider the individualities of students and their learning styles. Based on data collected in
various ways, research methods Felder-Silverman Index of Learning Style Questionary (ILS),
using the Moodle LMS, based on the subjective valuation of teachers, as well as based on data
from the corporate information system, the affinities of students are determined. Then, based on
this information, an adaptation is made, a process that adjusts the work of the LMS based on the
learning styles of the students. The major goals that can be achieved by dynamic adaptation the
e-learning system are to improve the appearance and effectiveness of the course, support in
finding information about the subject, more efficient search and placement of search results in
terms of student’s interest, and rise students’ faithfulness to the educational institution

Keywords: e-Learning, ILS Questionary, Learning Style, Moodle LMS, Dynamic Adaptation.

Mpyxawe auHamuyke agantusHocTu y Moodle LMS-y
npema Fedler-Silverman mogeny ctunoBa yyetba

Pe3ume: E-yuetbe, kao CrioxeH cuctem, obyxsaTa yuere Ha [arbuHy, HactaBHe Matepujane y
pasnuunTUM chopmama 1 obnuumMma, rpynHe 1 MHAVBIAYanHe NPOLIECe Y4ersa, Kao U MHTEPaKTUBHY
u TyTopcku pag. [a bu ce noBehana echekTMBHOCT cuCTEMa 3a e-yuete, MOTPEDHO je npe cBera
Pa3MOTPUTM CBOJCTBA CTYJEHATA U HIXOBE CTUIOBE Y4ersa. Ha 0CHOBY noJaTtaka MpuUKynibeHuX Ha
pasnuunTe HauuMHe, METOAaMa UCTpaxmBarsa MyTeM YNUTHUKA 3a yTBphUBaKe MHAEKCA CTUMOoBa
yuetba (ILS) no Felder-Silverman meToam, kopuwwhersem cuctema 3a ynpasrsareM yuerwem Moodle
LMS-a, Ha ocHoBy cybjekTBHe NpoLieHe NpeaMETHUX HACcTaBHMKA, Kao W HA OCHOBY nopaTtaka u3
MOCMOBHOI MHEPOPMALIMOHOT ccTeMa, YTBPRYjy Ce apuHUTETH CTyOeHaTa. 3aTiM Ce Ha OCHOBY OBMX
nHchopmaLmja BpLUM adanTawyja, npoLec koju npunarofaea pag Moodle LMS-a Ha ocHoBy cTurnosa
yJyera nojeavHaua. MpumapHm LurbeBm Koju ce Mory nocTuhu npunarofaBakbeM CUCTEMA e-yderba
Cy yHanpeferse urneaa 1 AenoTBOPHOCT Kypca, NOAPLLKY Y NpoHanaxetby nofartaka 0 HacTaBHOM
npeaMeTy, edukacHuje nNpeTpaxuBakbe W NOCTaBrbawe pesynrata npeTpare Yy acrekTy
WHTEpecoBakba CTyAeHaTa, kao 1 noBeharse NojanHoCcTu cTyaeHaTa 06pa3oBHOj YCTaHOBM.

KrbyuHe peun: ILS ynuTHuK, cTunosu yuersa, Moodle LMS, npunarohasatbe. yuera, Moodle
LMS, auHammyka aganTMBHOCT.
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Abstract; Companies are moving towards the cloud more than ever, and startups are getting full
support from cloud providers in terms of consulting and credits, with developers adopting new
programming models shifting further away from traditional technologies. However, teaching
cloud computing is still a major undertaking, as it is still difficult choosing the right tools, learning
platforms, and creating curriculums to cover such a wide body of knowledge. One of the newest
additions to teaching cloud is the AWS Academy curriculum and learner labs and long-running
labs. In this paper, the results of implementing the AWS Academy with a hybrid model at Faculty
of Technical Sciences are observed. Post-semester evaluation showed up that use of this
initiative’s resources can fully support an introductory course in cloud computing. However, the
proper adaptation is needed to fully utilise the platform and achieve the learning goals.

Keywords: AWS Academy; cloud computing; e-learning; teaching cloud.

YBohere HacTaBHor nporpama AWS Academy y
npeaMeT Knaya pavyHapcTBo

Pe3ume: KomnaHwje cBoje nmocnoBarbe NPeHoce y knayz paqyHapcTBo (padyHapcTBO y obnaky)
BULUE HEro ukaga, ctapT-an npegyseha gobujajy myHy nogpuuky og gobasrbava knayg ycnyba
Mo nuTawy KOHCyNTauuja M KpeauTa, AOK pa3BOjHW TUMOBM YCBajajy HOBE Mogene
nporpamuparba, yaarbasajyiin ce of TpaguLmMoHanHux TexHonoruja. Minak, npoyyaBare knaysg
pauyHacTBa je ¥ farbe BENuKku1 noayxeart, 36or oTexaHor u3dopa npasux anata, nnatgopmm 3a
y4er-e 1 CTBapare HaCTaBHOT Nporpama Koju 61 MOKpMo Tako LLIMPOK KOpMyC 3Haka. JedaH of
Hajpehnx [OompuHOCa MoyyaBatbyy Knayh TexHonorwja je nporpam AWS Academy ca
npakTuyHum (nab) BsexbBama w pyroTpajHum nabopatopujckum Bexbama. Y oBoM pagy
pasmatpaHu cy pesyntatu ysofewa AWS Academy nnatcpopme kpo3 xubpugHn mogen
HacTaBe Ha ®akynTeTy TeXHUYKUX Hayka y Yauky. EBanyauuja cnpoeegeHa HakoH cemecTpa je
nokasana fa kopuwhere pecypca OBE MHWUMjaTUBE Y MOTMYHOCTM MOAPKaBa YBOAHM KypC
knayg padyHapcTBa. Minak, HeonxogHa je ogroapajyha agantauuja ga 6w ce y noTnyHoCTH
WckopucTUIa oBa naTgopma 1 OCTBAPUIM LIUIBEBH Y4ekba.

Krbyune peun: AWS Academy; knayz pauyHapcTBO; pauyHapCTBO Yy 0bnaky; e-yyere; HacTaBa
Knayn pavyHapcTsa.
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Abstract: The paper investigates status of Information Technology (IT) impact level perception of
students studying at the Faculty of Electrical Engineering in East Sarajevo. Competitiveness on the
labour market of the future graduated engineers is narrowly related to their level of competences
and possible adoption of skills in teaching process. This paper includes the results of a research
involving all students in the Computer Science and Informatics program at our university, starting
from first year of studies up to fourth year. Three areas have been identified as additional value for
the students during the teaching process at the faculty. The focus was on the student’s perception
of professional IT skills that they have to adopt before their first employment. Based on the research
results, amending of current curriculum of the Computer Science and Informatics program at the
Faculty of Electrical Engineering in East Sarajevo has been proposed

Keywords: Information Technology impact level perception; On-line survey; Electrical
Engineering Faculty.

Mepuenuuja HUBOA yTULAja MHOPMALIMOHUX
TexHosnorunja Ha ctyaeHTe EnekrpotexHuykor
takynteta y UctouHom CapajeBy

Pe3ume: Y pagy ce uctpaxyje cratyc nepuenuuje H1UBoa ytuLaja MHGHOPMAaLMOHUX TEXHONOrja
(WT) kom cryneHata EnektpotexHuykor chakynteta y MctouHom CapajeBy. KOHKYpEHTHOCT Ha
TPKULITY pada kog 6yayhux AunnoMupaHnx MHXEHEPa YCKO je NoBe3aHa ca HUXOBUM HUBOOM
KomneTeHUMja n MoryhuM ycBajareM BjelUTMHA Yy HacTaBHoM npouecy. OBaj pag obyxeaTa
pesynTtaTe UCTpaxwBatba Koje YKIbydyje CBE CTydeHTe CTyAujckor nporpama PauyHapcTBo u
WHOpMaTMKa Ha HalleM YHUBEP3WUTETY, MOYEB Of NpBe A0 YeTBpTe roguHe ctyauja. Tpu
obnactn cy uoeHTU(UKOBAHE Kao BaXHMje 3a CTyAEHTE TOKOM LUKOroBawa Ha qakynTery.
dokyc nctpaxmearba je 610 Ha nepuenuuju cTyaeHata o npodecuoHantum UT BjelwTnHama
koje Mopajy Aa YcBoje npuje npBOr 3anocnewa. Ha OCHOBY pesynTata WCTpaxusarba
NpeanoxeHe Cy uamjeHe noctojeher HaCTaBHOr MiaHa W mporpama Ha CTYAMiCKOM mporpamy
PayyHapcTBo 1 MHchopmaTka Ha EnektpoTexHuukom cakyntety y MctouHom Capajesy.

KrbyuHe peuu: nepuenuuja HMBOA yTuULaja MHGOPMALMOHUX TEXHONOMMjA; OHMNAjH aHKeTa;
EnekTpoTexHuykm chakynTer.
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Abstract: Development of new technologies, especially Internet, creates conditions for electronic
education. The paper presents effect of using Internet as one of the means for taking exams or
colloquia in certain subjects in the field of electrical and computer engineering at the Academy of
Applied Studies of Kosovo and Metohija, Department Uro$evac-Leposavi¢. Namely, the idea for
writing this paper arose due to the fact that, to some extent, this type of communication with students
already existed. After taking certain subjects in the field of electrical and computer engineering,
research of students was done through a questionnaire. For purposes of this research, a survey
questionnaire was used, which included a sample of 58 students. The goal of this research is to
examine stances of students on perceived usefulness of the platform and its upgrade for taking
exams or colloquia and for other scientific areas on all study programs used in the teaching process.
At the end, obtained results were analyzed, based on which conclusion was drawn that students
are satisfied with this type of communication as well as with quality of the platform itself.

Keywords: Internet; students; platform; taking exams; taking colloguia.

MnaTtchopma 3a nonarawe McnuTa U KONOKBUjyMa Ha
AxkageMuju CTPYKOBHMX CTyAMja KOCOBCKO-METOXMjCKa,
Opcek Ypowesau-llenocaBuh

Pe3ume: Lurs oBor paga je fa ce npukaxe edekat kopuiihera UHTEPHETA Kao jeaHor of
cpefcTaBa 3a nonaraHje ucnuta unu Konoksrjyma u3 npegmeTa u3 0bnactit enekTpoTeEXHUYKOr
1 pavyHapCKOr MHXEHEPCTBA Ha AkageMuju CTPYKOBHIX CTyauja KOCOBCKO MeToxwjcka, Opcek
Ypowesau-Jlenocasuh. Haume, uaeja 3a oBaj pag je HacTana 360r Tora WTo je BeY NOCTojao
OBaKaB BMA KOMYHUKaLMje ca CTydeHTUMa. Y nepuopy OApxaBaka OHMajH HacTaBa Koja je
nseoheHa 3a Bpeme nangemuxe uzassane KOBW[-19, Ha nomeHyTOM ofceky cy kopuwiheHe
Myan u MukpocodT TUMC nnatdopMe Koje Cy Ce nokasane NpuiMYHO edmkacHUM. HakoH
nonarawa ogpefeHnx npeamera u 0b6nacT enekTPOTEXHUYKOT U padyHapCKOT MHXeHepcTBa
ypafeHo je aHKeTUpatbe CTyaeHaTa. AHanmMaupaHu Cy pesynTtaTi U Ha OCHOBY HUX je U3BEAEH
3aKrby4ak o MpeAHOCTMA M HeoCTaLMa OBaKBOr BUAa KOMyHWKaLuje.

KrbyyHe peun: MHTepHeT; CTyAeHTU; nnaTdopma; nonarake UcnuTa.
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Abstract: This paper presents an analysis of basic knowledge about cyber security in the
education of high school students (from the first to the fourth grade of high school) and
undergraduate students. The focus of the research is determining knowledge about cyber
security, as well as identifying the desire of respondents to learn more about cyber security. The
respondents were students of the Gymnasium and Technical School in Cagak and
undergraduate students of the Information Technologies study program at the Faculty of
Technical Sciences in Cagak, University of Kragujevac. An analysis of the conducted research
on cyber security in education was carried out. Based on the results of the research, a discussion
was given and conclusions were drawn in order to improve knowledge about cyber security in
education.

Keywords: cyber security; education; survey.

Cajoep 6e3b6enHoCT y 06pazoBamy

Peaume: OBaj pap npenctaBrba aHanM3y OCHOBHOT 3Haka O cajoep OesbegHoctn y
obpasoBaty cpefmoOLLKonala (oa NpPBOr 40 YETBPTOr paspeda Cpeatbe LWKOme) U cTygeHata
OCHOBHMX CTyauja. Y chokyCy UCTpaxmBarsa je yTBphuBare 3Hara o cajbep besbegHocTy, kao
W WOEHTU(UKOBaKE Xerbe [a WCMUTaHWLM CasHajy HelwTo Buwe o cajbep besbeaHocTw.
McnutaHuke cy YnHUIM yueHnum TumHasnie n TexHuuke wkomne y Yauky u cTyaeHTU OCHOBHUX
cTyamja cryaujckor nporpam MHdhopmaumoHe TexHonoruje Ha ®akynteTy TEXHWUYKUX Hayka Yy
Yauky, YHuBepauteta y Kparyjesly. V3BplieHa je aHanu3a CnpoBeAEHOr MCTpaxuBawa O
cajbep 6esbegHocT y obpa3oBary. Ha ocHOBY pesynTtaTta UCTpaxuBakba Aata je auckycuja u
yTBpREeHN 3akrbyyLm y Lurby noborbliatba 3Hatba 0 cajbep 6e3beaHocTn y obpasoBaty.

KrbyuHe peum: cajbep besbenHocT; 0bpasoBarse; aHkeTa.
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Teaching and learning inspired optimization
algorithms: A review

Olga Risti¢’, Sandra Milunovi¢ Koprivica and Marjan MiloSevi¢
1 University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* olga.ristic@ftn.kg.ac.rs

Abstract; Social Human Behaviour algorithms are the next step in nature inspired algorithms
development. In the past decade these are proved to be useful for various optimisation tasks.
The paper provided a global preview of existing algorithms of this kind and focused on two
specific algorithms, inspired by teaching and learning process: Teaching-Learning Based
Optimization and Group Teaching Optimisation algorithms. The algorithms' structure and flow
are thoroughly explained and illustrated. A preview of algorithms' application is reported, based
on the recent research. It is concluded that this kind of algorithms can be aplied in various
industry areas and that further research in this field is reqired.

Keywords: TLBO; GTO; algorithm; teaching; learning.

Mpuka3 oNTUMM3aLMOHMX anropuTama UHCNUPUCAHUX
HacTaBOM U yYeheMm

Pe3ume: Anroputmmn MHCNIMPUCAHN NOHALLIaKEM Ibyau NPeAcTaBrbajy cneaehn kopak y passojy
anroputama MHCMpUCaHWX NpUpoaoM. Y NPOTEKNoj AELEHM Cy ce nofasanu KOpUcHUM 3a
pasnuuuTe npobrneme ontumusauuje. Y oBOM papy je mat rnmobanHu nperned noctojehnx
anroputama OBep BpCTE W ayTopu Cy ce doKycypanu Ha ABa creuuduyHa anroputma Koju cy
WHCMMPUCAHN MPOLIECOM HacTaBe W ydyewa: 1) anroputam ONTMMW3auLMje 3acHOBaH Ha
nogyyasaty W yyewy (TLBO) u 2) anroputam 3a ontummsauujy Hactase y rypnama (GTO).
CTpykTypa 1 TOK anroputama cy feTarbHO objallieHn u unyctpoBaHu. MNpukasaH je nperneg
MpUMeHe anropuTama Ha OCHOBY UCTPaXuBara 00jaBrbeHMX Y Nocneam0j AeLieHuu. 3akmbyuyyje
ce Aa Ce OBW anropuTMi MOTY MPUMEHWTU Yy pasnuumTiM obnactuma uHZycTpuje v aa cy
HeONxofHa Aarba UCcTpaxuBara y 0Boj obracTy.

Krbyune peun: TLBO; GTO; anroputam; HactaBa/noyyaBate; yuerse.
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Mathematical Modeling in Digital Environment and its
Implications on Teaching and Learning Extreme Values
and Functions’ Monotonicity

Tanja Sekuli¢! and Valentina Kosti¢?
1 Technical College of Applied Sciences in Zrenjanin, Zrenjanin, Serbia
2 Academy of Applied Technical and Preschool Studies Ni$ - Department Pirot, Pirot, Serbia
* tsekulicvts@gmail.com

Abstract: In this paper, we present a way of introducing teaching and learning method based on
the principles of mathematical modelling empowered by digital technologies. The role of
mathematical modelling in educational practice is discussed as also the implications of the
realization of mathematical modelling in a computer environment. In the example of teaching
Extreme values and functions’ monotonicity, step by step procedure of making a mathematical
model is explained — from starting preparation, to implementing GeoGebra as the software tool.
The experiences of students and teachers during and after learning and teaching using
mathematical modelling in the GeoGebra environment were supportive concerning further
implications of this method.

Keywords: Mathematical modelling, GeoGebra, Extreme values, Functions’ monotonicity.

MatemaTnyko MoaenoBatbe Y AUrUTanHOM OKpYXeHy
W HEeroB yTHULaj Ha HacaBu y Y4eHe MOHOTOHOCTU U
eKCTPEeMHMX BpeAHOCTU (PyHKLMje

Pe3ume: Y oBOM pafy npeacTaBrbeHa je jedHa MeToda HacaBe M y4yewa 3acHOBaHa Ha
MPMHUMNAMA  MaTEMaTWYKOT  MOZENoBata MOAPKAHOr  AWMMTaNHUM  TexHomorvjama.
[nckykTOBaHa je ynora MaTeMaTW4Kor MOAENoBaka y HacTaBHOj NpaKcy, Kao W UMNnukaumje
peanusauuje MaTeMaTU4YKOT MOZENOBaka Y pavyyHapCKoM OKpyXeky. Ha npumepy HacTaBHe
Teme ,EKCTpemMHe BpeHOCTH U MOHOTOHOCT GhyHKLMja“, KOpak No Kopak je objallkbeH nocTynak
W3age mMaTeMaTuykor Modena — of NoyveTHUX npunpema, 4o uMnnemeHTauuje eolebpa kao
cotBepckor anata. MckycTBa y4yeHWKa W HaCTaBHMKA TOKOM M HaKOH yyera W HacTaBe
KopuwheteM MaTeMaTUYKOT MoAenoBata y l'eolebpa okpyxetby Aana cy NoApLUIKY y norneay
[arbux npumeHa oBe MeTogde.

KrbyuHe peun: matematiuko MogenoBate; Meol ebpa; ekcTpeMHe BPeAHOCTU; MOHOTOHOCT
yHKumja.

62


mailto:tsekulicvts@gmail.com

IT Education and Practice TIE 2022

Teaching Quadratic Functions in Classroom and
Online Using Mathematical Software Tools

Valentina Kosti¢ ™* and Tanja Sekuli¢ 2
" Academy of Applied Technical and Preschool Studies Ni$ - Department Pirot, Pirot, Serbia
2 Technical College of Applied Sciences in Zrenjanin, Zrenjanin, Serbia
* 22mathgim@gmail.com

Abstract: In this paper, we present our experience and the materials used for teaching quadratic
functions in the classroom and online. For the purpose of the research, we developed dynamical
teaching materials prepared using mathematical software GeoGebra. The GeoGebra material
for the quadratic function is discussed and described in detail. The experiences of the students
and teachers concerning the used GeoGebra material are also presented in the paper. The
results and impressions during the application of this material, in the classroom and online, were
positive with the implications for further improvement and future applications.

Keywords: quadratic function; GeoGebra; dynamical materials.

U3yyaBare KBaapaTHUX PyHKLMja Y YYMOHMLIU U
OHMajH NPUMEHOM MaTeMaTMYKuX cohTBEPCKUX anaTta

Pe3nume: Y 0BOM pagy npeAcTaBrbaMo Halle MCKYCTBO W MaTtepujane Koju ce KopucTe 3a
nogyyaBare O KBagpaTHUM (PyHKUMjamMa Yy YYMOHMLM W OHNajH. 3a noTpebe uCTpaxumBara
pasBunIM CMO AMHAMWYKE HacTaBHe MaTepujane npunpeMrbeHe nomohy MmaTemaTuykor
coteepa eolebpa (GeoGebra). l'eolebpa mMaTepujan 3a kBagpaTHy (yHKUM)Y je AeTarbHO
pasMOTPEH 1 onucaH. Y papy Cy NpukasaHa M MCKYCTBA YYeHMKa W HacTaBHUKa y Be3u ca
kopuwwheHnm 'eolebpa maTepujanom. PeaynTaTii 1 yTUCLKK O Kopuwwhety OBOT MaTepujana, y
YUMOHWULM 1 OHMajH, Bunu Cy MO3UTMBHM C UMNNUKauWjama 3a Aarbe yHanpefewe u byay
NPUMEHY.

KrbyuHe peun: kBagpaTtHa dhyHkuwja; Feolebpa; anHammukm MaTepujany.
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Mathematica software graphical simulation of lodine
isotopes nuclear decay for teaching purposes

Milentije Lukovi¢, Vesna Velickovic* and Vanja Lukovi¢
University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* vesna.velickovic@ftn.kg.ac.rs

Abstract: The aim of this work is to show the simulation of the nuclear decay of lodine isotopes
using the Mathematica software package. The nuclear decay of lodine occurs most often during
nuclear accidents in various types of nuclear facilities, during which radioactive isotopes are
produced. Radioactive lodine isotopes lead to the manifestation of harmful side effects, but with the
development of science, it has been established that some of them can be used for diagnostic
purposes and to detect certain types of carcinoma. The software package itself makes it possible
to actively change the parameters in real time that are characteristic for the nuclear decay of lodine.
Graphically by displaying the exponential curves for decayed and non-decayed nuclei, the ratio of
the number of undecayed nuclei as a function of the elapsed time can be directly calculated. The
model can be implemented in classes and enables students to better understand nuclear decay in
the undergraduate courses of Physics, Physics 2 and Computer simulation of physical phenomena.

Keywords: Mathematica software; graphical simulation; nuclear decay; lodine; isotopes.

pachnuka cumynauuja HykneapHor pacnaga usorona
jopaay nporpamckom nakety MatxemaTtuua 3a HacTaBHe
cBpxe

Pe3ume: Liurb oBor paga jecte je fa npukaxe cuMynauujy HykneapHor pacnaga u3oTona joga
kopuwherem codhtepckor naketa Matxematuua. HykneapHu pacnaj joga Hajyewhe ce
JelLaBa TOKOM HYKMeapHUX XxaBapuja y pasnnyuTuM BpcTama HykneapHux objekarta, npu yemy
HacTajy pag1oaKT1BHU M30TONM. PagnoakTueHu U30TOMM joga JOBOAE A0 PasNNyMUTUX WTETHUX
HexerbeHnx edekata, anu je pa3sojeM Hayke YCTaHOBIBEHO [ja CE HEKW Off KX MOTY KOPUCTUTH
W'y OujarHOCTNYKE CBPXE W 3a OTKpUBaLE oapefjeHunx BpcTa kapuuHoma. Cam copTeepcku nakeT
omoryhaBa akTMBHY MPOMEHy napameTapa y peanHOM BpeMEHY KOju Cy KapakTEpUCTUYHM 3a
HykneapHW pacnag joga. paduyki MpuKa3oM eKCMOHEHLMjanHUX KpUBKMX 3a pacrnagHyTa u
HepacnagHyTa jearpa, MOXe Ce OUPEKTHO u3payyHaTi ogHOC bpoja HepacnagHyTuX jesrapa kao
dyHKUMje npoTeknor BpemeHa. Mogen ce MOxe MMNNEMEHTMpaTK Y HacTaesu WM omoryhasa
cTygeHTuma fa Gorbe pasymeBare HyKneapHuUX pacnafa Ha npegMeTMa Ha OCHOBHUM
cTyanjama kao wro cy Gusnka, dusmka 2 1 PauyHapcko MOAenoBame (PU3NUKMX NojaBa.

KrbyyHe peun: codptBep Matxematuya; rpadmuka cuMynaumja; HykneapHu pacnag; jog;
“30TOMNM.
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E-invoicing — Case Study in Serbia

Milorad Muri¢!, Nenad Stefanovi¢?, Marijana Milanovic!
and Dragana KneZevi¢!
! Western Serbia Academy of Applied Studies, UZice, Serbia
2University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* muricmilorad@gmail.com

Abstract; The paper analyzes the application of e-invoices on a sample of public and private
sector entities. The purpose of this paper is to point out the advantages and disadvantages of e-
invoices in the first phase of their implementation. routing within offices and automatic
synchronization of data upon receipt. E-invoices facilitate international trade operations due to
instant and automatic data processing. Also, the application of e-invoices contributes to getting
rid of huge amounts of unnecessary paper and thus contributes to the ecological balance. E-
invoices provide great savings in printing, postage, and archiving, eliminate manual review and
approval of received invoices, and input the invoice data into accounting systems. The research
indicates the advantages and disadvantages of applying e-invoices in real working conditions.
The goal of this paper is to point out the problems that e-invoice users have recorded in the first
months of work in the application.

Keywords: invoice; e-invoicing; e-business; process automation; digitalization.

E-caktypucarbe — cryamja cnyyaja 'y Cpouju

Pe3ume: Y pagy ce aHanusupa npumeHa e-thaktypa Ha y30pKy cybjekata jaBHOr U npuBaTHOr
cekTopa. CBpxa 0BOr paja je Aa ykaxe Ha NMPeaHOCTM U HegocTaTke e-thakTypa y npBoj hasu
HWXOBE MMMNEMEHTALMje. pyTUPare YHyTap KaHuenapuja M ayTomaTcka CUMHXpOHM3auuja
nogartaka mo npujemy. E-chakType onakwasajy MefyHapogHe TProBuHCKe onepauuje 36or
TpeHyTHe W ayTomatcke obpaje nogataka. Takofe, npumeHa e-hakTypa AONpUHOCH
ocnobahaty OrpoOMHUX KONWUYMHA HENOTPEeBHOr Nanupa 1 Ha Taj HauMH JOMPUHOCK EKOMOLLIKO]
paBHOTEXW. E-hakType omoryhagajy Benuke ywwiTege y LUTaMmnatsy, NOLUTApUHIA 1 apXuBMpatby,
ENMMUHULLY PpYYHU miperneq U opobpaBakbe MPUMILEHMX (hakTypa M YHOCE mogaTke o
thakTypama y pauyHOBOACTBEHE CUCTEME. MCTpaxkwuBate yKadyje Ha MPEAHOCTM U HepgocTaTke
npuMmeHe e-haktypa y peanHum ycnosuma paga. Linrb osor paga je fa ykaxe Ha npobneme koje
Cy KOpUCHWLM e-hakTypa 3abenexunu y npeuM MeceluMa pasa y annvkaumjn

Krbyune peum: aktypa; e-bakTypucatse; e-nocrnosawe; aytomatusauuja npoleca;
avruranusaumja.
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The Course E-business in the Secondary Education
Curricula - regional study

Lidija Paunovi¢
University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
lidija.paunovic@ftn.kg.ac.rs

Abstract; The subject of research in this paper is the representation of the subject E-business
in the curricula of secondary schools in the region. The development of information technologies
has resulted in the emergence of new types of business. A growing number of organizations are
recognizing the need for doing business through the Internet. As a promising field, subject to
constant development, it finds a place in the plans and programs of universities, both technical
and technological, and social and humanistic sciences. Apart from higher education, e-business,
as a field, is increasingly being studied in secondary schools, i.e. it is part of secondary school
curricula. The paper presents the results of the research, which included 96 educational profiles,
in 14 secondary schools, in 4 municipalities of the Moravica district.

Keywords: electronic business; secondary school; education.

MpeameT EnekTpoHCKO nNocnoBake y HaCTaBHUM
nnaHoBKUMa y cpeAleM 0bpa3oBatby — peroHanHa
cTygmja

Pe3ume: lMpegmeTt ucTpaxuBara OBOr paja jecTe 3acTynibeHOCT npeameTa EnekTpoHcko
nocrnoBawe Yy HacTaBHUM MnaHOBWMa Yy CpeareM obpasoBawy Yy peruoHy. Pas3goj
MH(OPMALIMOHNX TEXHOMOTMja, PE3ynTMpao je nojaBoM HOBMX BUAOBa NOCroBawa. [oTpedy 3a
MocrnoBakeM NOCPEACTBOM WHTEpHeTa, npenosHaje cBe Behu Opoj npegyseha. Kao
nepcrnekTBHa 06nacT, NoAJI0Ha KOHCTaHTaHOM pa3sBojy, MECTO MPOHanasu 1 y nnaHoBuMa u
nporpammma hakynTeTa, Kako TEXHWYKO-TEXHOMOLIKMX, Tako U APYLITBEHO-XYMAHUCTUYKMX
Hayka. CeM y OKBMPY BMCOKOLLIKONICKOr 0bpa3oBakba, ENEKTPOHCKO NOCoBakse, kao obnacT, cse
je yewwhe npeaMeT M3yyaBarba y CPEaHMM LIKONama, O4HOCHO [1e0 je HAaCTaBHWX NIaHoBa Y
cpearem obpasoBatby. Y pagy Cy NpukasaHn pesyntaTti UcTpaxuBatba Kojum je obyxeaheHo 96
00pa30BHKX Npoduna, y 14 cpeftyx LWKoMa v rumMHasmja, y 4 onwTuHe MopaBuuKkor okpyra.

Kl'by‘lHe peyn: ENEKTPOHCKO nocnosamwe, cpeaHa LWkKona, o6pa303a|-be
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Vocational Teacher Training in Online Course Design
and Tutoring: Motivating Teachers to Participate
in the E-training

Slobodanka Djenié*, Vera Petrovi¢, Svetlana Strbac-Savig,
Ana Mileti¢ and Matina Nikoli¢
1 Academy of Technical and Art Applied Studies
The School of Electrical and Computer Engineering, Belgrade, Serbia
* sdjenic@viser.edu.rs

Abstract; The professional development of teachers is carried out for the sake of continuous
progress in the level of their professional, pedagogical and technological competencies. In
contemporary conditions, it is considered that technological competencies of teachers are their
capability to prepare and realize teaching in an online environment, which can be an addition to
or an option of teaching in the classroom. The School of electrical and computer engineering in
the Academy of technical and art applied studies in Belgrade is one of the partner institutions of
the Erasmus+ program "Professional Development of Vocational Education Teachers in Russia
and Serbia with European Practices Pro-VET" (2018-2022) with the goal to develop the training
program "Online course design and tutoring”. In this paper is a short overview of the above
mentioned training program, which was developed (2018-2019), redesigned based on results of
alfa and beta testing (2020-2021) and realized twice (2022). In the paper is a brief presentation
of the following: an overview of the training program, methods used to motivate teachers to enter
the program, work on it and successfully complete it, teachers’ achieved success in the program
and their grades for the quality of the training program.

Keywords: teacher training; vocational teacher; online course; course design; course tutoring;

OOyka HacTaBHMKa CTPYYHMX NpeaMeTa 3a Au3ajH
U Boljerwe OHMajH KypceBa: MOTMBUCaE HacTaBHMKA

Aa y4yecTByjy y e-o0yuu

Pe3aume: MpodecroHanu pa3eoj HacTaBHWKa 0byxBaTa KOHTUHYWPaHO yHanpehuBakbe HUBOA
HMXOBUX CTPYYHUX, NEAArolWKMX M TEXHOMOLIKMX KOMNETeHUMja, noTpebHUX 3a edmkacHy
NpunpemMy W peanusauujy HacTaBHOr npoueca. Y CaBpPEMEHWM YCIOBUMA, TEXHONOLLKE
KOMMeTeHUMje HaCTaBHMKA NOOpa3yMeBajy HMXO0BY OCMOCOOILEHOCT 3a MNpunpeMy W
peanu3auujy HacTaBe y OHMajH OKpYXekby, Koja Moxe OWTM LogaTak unu onuuja HacTasu y
yumonuup. Opcek Bucoka WwKorna enekTpoTeXHUKe M padvyHapcTBa Ha Akagemujun TEXHNYKO-
YMETHWUYKWUX CTPYKOBHUX CTyamja y Beorpagy, jedHa je oa wHCTuTyLmja napTHepa Ha Epasmyc+
nporpamy "Professional Development of Vocational Education Teachers in Russia and Serbia
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with European Practices Pro-VET" (2018-2022) ca uurbem pasBoja nporpama obyke ,[u3ajH u
BOfetbe OHNajH KypceBa“. Y OBOM pafly M3NOXEH je KpaTak Mpernes npeTXoLHO NOMEHyTor
nporpama obyke Kkoju je HakoH pa3Boja (2018-2019) Ha ocHoBy pesynTtata anda u 6GeTa
TecTupata umao pepmsajd (2020-2021) n gBe peanusauuje (2022). Y pamy cy ykpaTko
W3NOXeHW: npernen nporpama obyke, meTofe KopuwheHe 3a MOTWBAUM)y HacTaBHUKa Aa
npucTyne nporpamy, page Ha HEMY U YCMELWHO ra 3aBpLUE, YCrex HaCTaBHUKA Hanporpamy u
HWXOBE OLieHE 3a KBaNMTET nporpama obyke.

KrbyyHe peum: obyka HacTaBHWKa; CTPYKOBHW HACTaBHMK/HACTABHWK CTPYYHUX NpeaMeTa;
OHINajH Kypc; AM3ajH Kypca; Boheke kypca.
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Undergraduate Students Perception of Improvement of
Teachers Competencies Based on using Information
System

.....

Vesna Ruzi¢i¢’, Marija Nikoli¢ and Natasa Gojgi¢
University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
* vesna.ruzicic@ftn.kg.ac.rs

Abstract: The paper presents the analysis of the Information System (IS) impact on the
improvement of the teachers’ skills and competences. This research is based only on students’
perceptions and survey methodology. According to the data of the research described in the
paper, it is possible to investigate the correlation between students’ perception of teachers’ IT
competencies and assessment of their effects on students’ achievement or teaching
effectiveness. Besides, we are particularly interested in investigating the degree to which IS
impacts the undergraduate students’ motivation and satisfaction in the teaching process. The
impact of e-communication on gaining knowledge, monitoring, evaluation and reporting on the
undergraduate students’ improvement is analysed. The paper also presents the analysis of the
research results on the application of IS and its impact on gaining knowledge as well as the
undergraduate students’ motivation and satisfaction increase. The model of the IS impact on the
improvement of the teaching process has been presented as an important factor for directing
learners towards IS application.

Keywords: Information System (IS); knowledge; competences; skills; teaching process.

Mepuenuuja cTyaeHaTa OCHOBHUX CTyAuja O
yHanpehewy KoMmneTeHLUMja HACTaBHMKa Ha OCHOBY
Kopuwhewa MHpopmaumMoHor cuctema

Pe3ume: Y pagy je npukasaHa aHanusa ytuuaja nHgopmavmoHor cuctema (MC) Ha yHanpefhere
BELUTMHA W KOMNeTeHUMja HacTaBHUKa. OBO MCTpaXuBate CE 3acHUBa CamMo Ha nepuenumju
YUYeHUKa U MEeTOLONOorjM aHkeTupara. lNpema nogauuma UCTpaxusarba OMUCaHOr Y pagy,
moryhe je ucTpaxuTu kopenauujy nameny yueHuuke nepuenupje MHGopMaTIKuX KOMNeTEHUM|a
HaCTaBHMKa W MPOLIEHE HWXOBOT yTULaja Ha NocTUrHyha unm HacTaBHy eOMKacHOCT Y4eHMKa.
Ocum Tora, nocebHO CMO 3aMHTEPECOBAHM Aa UCTPaXMMO CTeneH Ao kojer UC yTude Ha MoTUBaLM)y
1 3340BOSBCTBO CTyAeHaTa OCHOBHUX CTyaMja y HAaCcTaBHOM npoLecy. AHanuaupa ce ytuuaj e-
KOMYHWKaLMje Ha CTULame 3Hawa, npahere, eBanyauujy 1 13BelLTaBawe O HanpenoBakby
CTyAeHaTa OCHOBHWX CTyauja. Y pagy je npukasaHa M aHanusa pesynrtata WCTpaxuBara
npumeHe MC n HeroBor ytuuaja Ha CTuuame 3Haka, kao W moeehawe MoTUBaLMje K
3a00BOJbCTBA CTyfeHaTa OCHOBHUX cTyauja. Mogen ytuuaja IC Ha yHanpehete HacTaBHOT
npoLieca NpPeACTaBIbEH je kao BaxaH (hakTop 3a yeMepaBatse y4eHuka ka npumenn UC.

KrbyuHe peum: nHchopmaumonm cucteM (UC); 3Harbe; KOMMETEHLW]E; BELITUHE; HACTABHW NPOLIEC.
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Developing Teaching Competencies for Implementing
Blended Learning in Higher Education: Experiences of
Faculty of Science, University of Kragujevac

Ana Kaplarevi¢-Malisi¢", Sladana Dimitrijevi¢, Ivana Radojevi¢
and Milan Kovacevi¢
T University of Kragujevac, Faculty of Science, Kragujevac, Serbia

* ana@kg.ac.rs

Abstract: One of the invariants for the education through the time is the effort for improvement
and changes caused by different cultural, economic, and overall civilization circumstances.
Nowadays, the huge impact of digital technology on educational systems and everyday practice
is evident. The didactic theory still seeks guidelines for adequate use of new information
communication technology. Higher education in Serbia also is a part of this process, as activities
of ERASMUS+ project TeComp (Strengthening Teaching Competencies in Higher Education in
Natural and Mathematical Sciences, 598434-EPP-1-2018-1-RS-EPPKA2-CBHE-JP) testified. In
this paper, we present some outcomes and experiences collected during the project with an aim
to disseminate results and to contribute broad discussion in the HE community. We give a quick
overview of teachers' attitudes about ICT in their teaching practice as well as some important
information and conclusions conducted from evaluations of trainings the most visited by teachers
from the Faculty of Science, Kragujevac, concerning aspects of incorporating blended learning
in HE in fields of natural sciences, mathematics, computer science, and informatics as a way for
strengthening teacher competences

Keywords: teaching competencies; blended learning; higher education.

YHanpeherwe HacTaBHUYKUX KOMMNETEHLMja 3a MPUMEHY
MELUMBUTOT y4yeHa y BUCOKOM obpa3oBamy: UcKycTBO
MpupoaHo-maTemaTuukor dpakynrteta YHuBepaurterta y

KparyjeBuy

Pe3ume: JegHa of KOHCTaHTV 006pa3oBatba jecTe Texta 3a NobosbluakbeM 1 NpoMeHama Koje
CYy YCMOBIbEHE Pa3NMYUTUM  KYMTYPHUM, EKOHOMCKUM W YOMWTE  LWBUIN3ALMICKAM
OKONMHOCTMMAa. [laHac je ounrneaaH BenuKA yTULaj AUrMTanHMxX TeXHonorvja Ha obpasoBatbe 1
CBaKOLHEBHY Npakcy. [upakTuka joL yBeK UCTpaxyje CMepHULE 3a afeKkBaTHY ynotpeby HoBuX
MH(OPMALIMOHO-KOMYHUKALMOHMX TexHonoxuja. Bucoko obpasosawe y Cpbuju je geo Tor
npoLeca, 0 Yemy cBegoue v akTuBHOCTH y okBupy EPACMYC+ npojekta TeComp (Strengthening
Teaching Competencies in Higher Education in Natural and Mathematical Sciences, 598434-
EPP-1-2018-1-RS-EPPKA2-CBHE-JP). Y 0BOM pafy NMpe3eHTOBaHM Cy UCXOAW U WCKYCTBO
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CTEYEHO TOKOM MpOjeKTa ca LurbeM AucemuHalmje pesyntata 1 gonpuca LWMpoj AucKycuin y
BMCOKOM Obpa3oBatby. lprkasaH je kpaTtak npernes CTaBoBa HacTtaBHuka o ynotpebu UKT y
HVXOBOj HAaCTaBHO]j NPaKCK, Kao U HeKe BaxHe MHopMaLmje 1 M3BEAEHM 3aKIbyyLmM Ha OCHOBY
eBanyauyja Hajnocehenujux obyka of cTpaHe HacTaBHWKa [pupogHo-MaTemaTuykor akynteTa
y KparyjesLy, a koje Cy Ce TuLarne OCHaXuBara HaCTaBHUYKUX KOMMETEHLMja KPO3 YKIbY4uUBak-E
MELLOBUTOr y4yera y BUCOKO obpasoBare y obnactuma npupoaHUX Hayka, MaTemaTtike,
payyHapcTBa 1 MHopmaTKe

Kl'by‘lHe peyn: HaCcTaBHNYKE KOMI'IeTeHLWIje; MELLOBUTO y4eH€e; BUCOKO o6pa303a|-be.
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Entrepreneurial education in emerging countries:
how to keep abreast with global competitive needs

Monika Arsova'™ and Riste Temjanovski'*
1 Faculty of Economics, “Goce Delcev” University, Stip, Republic of North Macedonia
* monika.arsova@ugd.edu.mk, ** riste.temjanovski@ugd.edu.mk

Abstract: Entrepreneurship is considered to be the driving force and generator of economic and
social development worldwide. Entrepreneurship is a kind of expression of creativity and
innovation while Entrepreneurs are the lifeblood of any economy. So entrepreneurial skills are
moving the world today, creating new jobs, more humane social progress and economic growth.
But what the entrepreneurial developed world has been analyzing, promoting and applying for
more than 300 years, the emerging countries have been developing and institutionalizing for
barely 30 years. To overcome such a time and institutional gap, universities must keep abreast
of business and entrepreneurial needs and be forced to use their entire intellectual and academic
“arsenal” of instruments to help young people with innovative knowledge and practice to “instill”
the entrepreneurial mindset. Otherwise, a mass exodus of highly skilled individuals arguably will
weaken local knowledge networks and will reduce social welfare (hence, brain drain or white
plague). This paper aims to explore the real possibilities and practices in reformed
entrepreneurship education in emerging countries to meet the global competitive needs.

Keywords: emerging countries; entrepreneurial skill; academic program; brain drain-

Mpeay3eTHUYKO 0Opa3oBatbe Y 3eMibama y pa3Bojy:
KaKo NpaTuTu rnobanHe KOHKypeHTCKe noTpebe

Pe3ume: [pemy3eTHUIITBO NpefcTaBrba MOKPETauKy CHary M reHepaTtop OPYLTBEHOr W
npuBpegHor paseoja y Uuenom cBeTy. [lpedy3eTHUIITBO je M3pa3 KpeaTUBHOCTU U
WHOBATMBHOCTU, a Npedy3eTHUUM YuHe jesrpo/ocHoBy npuspede. Ctora, npeays3eTHUuKe
BEWTWHe mokpehy CBeT AaHallkbuue, MOACTUYY Kpeupare HOBMX MOCNO0Ba, OCTBapUBakb:Ee
XyMaHujer OpyLTBEHOr Mporpeca W npuepegHor passoja. MefyTum, npeayseTHWWTBO Koje
pasBujeHe 3emrbe aHanuaupajy, yHanpefyjy n npumewsyjy suwe og 300 roguHa, 3emibe y
pa3Bojy MHCTUTYLMOHaNM3yjy v passujajy Tek y npoteknux 30 roguHa. fla 6u ce npesasuwao
OBaj BPEMEHCKM UM MHCTUTYLMOHAmNHM packopak, YHWBEp3WTeTM Mopajy butm y Toky ca
NOCMNOBHUM U Npefy3eTHUIKUM noTpebama n Tpeba aa UCKOpPUCTe LeNnoKynaH MHTENEKTyamnHu 1
aKkafieMCKu ,apceHan” MHCTpymMeHaTa kako 61 NoMornum Mnagum rbyauma a CTekHy MHOBaTHBHA
3Hatba W npakcy, U Aa ,ynujy* Npeay3eTHUYKN HauuH pasmuLLIbarba. Y CynpoTHOM, MacoBHM
€r3ofyC BMCOKOKBanu(MKoBaHUX nojeanHaua ocnabuhe nokanHe mMpexe 3Hawa W ymatbuhe
JpywTBeHo bnarocTame (cTora, fohw he go ognuea mo3rosa unu Bene kyre). Lurs oBor paga
je a ce uctpaxe peanHe MoryRHOCTM 1 npakce y pedhopmucary npeay3eTHUYKor obpasoBatka
y 3emMrbama y pasBojy kako 61 ce 3agoBorbune rnobanHe KOHKYpeHTCke noTpebe.

KrbyuHe peun: 3eMrbe y passojy; Npeay3eTHUUKe BELUTUHE; akafeMCk NporpaM: OANMB MO3roBa.
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PLM Education: The Role of Engineering Management
Study Programs

Sanja Puzovi¢*, Jasmina Vesi¢ Vasovi¢ and Vladan Paunovi¢
1 University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* sanja.puzovic@ftn.kg.ac.rs

Abstract; Due to its ability to support the achievement of operational and strategic business
excellence despite complex business conditions, growing globalization, demanding customers,
and shorter product lifecycles, the Product Lifecycle Management concept (PLM concept) is
becoming the most significant industry initiative today, while PLM education is becoming an
essential strategy in the education of future engineers. The paper emphasized the necessity for
the promotion of PLM education by academic communities, discussed PLM education issues,
and identified key PLM competencies. It also explores the role of Engineering Management study
programs in educating professionals with comprehensive PLM competencies.

Keywords: PLM concept; PLM education; Engineering management study programs.

PLM oGpa3zoBatbe: ynora CTyaujckux nporpama
WHXeHEePCKOr MeHalIMeHTa

Pe3ume: 3axaarbyjyhu cBojoj CNOCOBHOCTM [a NOLAPXM NOCTU3ake OnepaTUBHE U CTpaTeLLke
MOCMOBHE  M3BPCHOCTW, YMPKOC CBE CHOXEHWjUM  YCroBMMA MOCMOBaka, pacTyhoj
rnobanu3aumju, cBe 3axTEBHMUM KynUMMa W MPUTUCKOM Ha ckpahuBame XMBOTHOI LMKITyca
npou3Boda, KOHLENT ynpaBrbakba KMBOTHAM LMKITycOM npoussoga - PLM koHuenT mocTaje
jedHa of Haj3HauajHMiUX WHAYCTPUCKUX WHULUMjaTMBa JaHaluue. Y ToMm koHTekcty, PLM
obpasoBatbe nocTaje krbyyHa crtpatervja y obpasosaky Oyayhux uHxerepa carnacHo
3axTeBMMa CaBPEMEHOr MHAYCTPUJCKOr pa3goja. Pag Harnalasa HEONXOZHOCT NPOMOBUCAHbA
PLM  obpasoBaka Of CTpaHe akageMcke 3ajedHule, pasmaTtpa KibyyHe M3a3oBe Y
ycnocTaerbary PLM opujeHTMcaHMX 06pa3oBHWX mpoueca M MAEHTUGMKYje KbyyHe PLM
komneTeHuuje. Takofe uUCTpaxyje ynory CTYAMjCKUX mporpama WHXEeHepckor MeHalMeHTa Y
obpa3oBatby UHXerepa ca cBeobyxsatHum PLM komneTeHumjama.

KrbyuyHe peun: KOHLENT ynpaBrbaka XMBOTHUM LMKNycoM npoussofa - PLM koHuent; PLM
0bpa3oBatse; CTyaMjCKW MPOrpaMm MHXEHEPCKOT MEHALIMEHTA.
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The Impact of Global Changes on the Transformation
of Politics, Economy and Education

Neda Nikoli¢", Miodrag Ze&evi¢?, Zoran NeSi¢' and Gordana Renduli¢ Davidovic!

1University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
2 Energoprojekt, Beograde, Serbia
* zoran.nesic@ftn.kg.ac.rs

Abstract: Society faces many challenges in transitioning toward sustainable development, and
education is key to make this transition happen. Through education we influence on human
consciousness, create their needs and changing behavior. One of most important educational
programs is environmental education. It brings motivations, skills, values and commitment that
people need to efficiently manage their earth’s resources and take responsibility for maintaining
environmental quality and understand the problems they face. The limitation of access to certain
resources is getting closer and we need to be aware of those limitations and put those in center
of our life and work. The most effective way for doing it is throught environmental education
started from earliest age. The limitation of access to certain resources is getting closer, and this
fundamentally changes our relationship to economics, politics and ecology. This paper discusses
the imperative of action within the limits of the finite world. The paper emphasizes the pressure
on natural resources, which means that politics and the economy will have to undergo a radical
transformation in order to be suitable not only today, but also in the future.

Keywords: global changes; ecology; environmental education; sustainable development

YTuuaj rno6anHux npomeHa Ha TpaHcchopmaLujy
NonuTUKe, NpuBpeae n obpasoBama

Pesume: [JpyluTBo ce cyoyaBa ca MHOTMM M3a30BUMa Y TPaH3WULMM Ka OOPXMBOM pa3sBojy, a
obpa3oBatse je Krby4HO 3a 0CTBapuBare 0Be TpaHauupje. OBpasoBakeM YTUHEMO Ha JbyLCKY
CBECT, Kpempamo H1xoBe notpedbe U Mewamo noHallarwe. JefaH o HajBaxHUjux 0bpasoBHNX
nporpama je ekomowko obpasoBare. OH OOHOCM MOTWBALMjy, BELTMHE, BPEAHOCTA U
nocBeheHOCT koje Cy Jbyauma noTpebHe Aa edmKkacHO ynpaBrbajy CBOjUM 3eMarbCKiM
pecypcuMa 1 npey3my OAroBOPHOCT 33 OfpXKaBake KBanuTeTa KMBOTHE CPeaMHE W pasymejy
npobneme ca kojuma ce cyoyasajy. OrpaHuderse npuctyna ogpefieHum pecypcuma je cse
Bnvke 1 mopamo aa GyAeMo CBECHM TUX OrpaHUYeHba M 1a UX CTaBUMO Y LieHTap HaLler X1UBoTa
W paga. HajedmkacHWju HauMH aa ce TO ypaau je Kpo3 ekomnoLlko 0bpa3oBatbe 3anoyeTo of
Hajpanmjer yspacta. OrpaHuyere npucTyna ogpefleHUM pecypcuma je cse bnuke, a To
CYLUTMHCKM Mekba Hall OAHOC Mpema eKOHOMUjW, NonmMTMUM 1 ekonorvjn. OBaj pag pasmartpa
UMnepaTuB AenoBakba y rpaHuLama koHauHor ceta. Paa Harnallasa nputucak Ha npupogHe
pecypce, WITO 3HauW Aa he nonuTMka U NpuBpesa MopaTy 4a npohy KopeHuTe TpaHcgopmaLmje
Aa bu bune norogHe He camo AaHac, Beh u'y ByayhHocTy.

KrbyuHe peum: rmoGarnHe npomeHe; ekonoruja; ekornoLuko 06pa3oBatbe; OAPXKMBI Pa3eo;]
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Key ESP Words and Phrases

Zorica Burovi¢
University of Montenegro, Faculty of Maritime Studies Kotor, Montenegro
* zoricag@ucg.ac.me

Abstract: We frequently mention or use the concept of keywords. However, many are unaware
of the possibilities of dealing with them on a different level, which would include accurate statistics
and a justified selection of words and phrases (n-grams) that can be considered specific
vocabulary and word clusters for a certain type of text. The paper aims to present a possible and
reliable method of providing such lexical information for specific technical genres. In our case, it
would be a collection of marine engineering technical manuals for tanker ships. The purpose of
the methodology presented is to provide a lexical tool that can be applied to any technical genre
or more of them and that provides us with useful and concentrated ESP vocabulary material to
be used in ESP classes and courses.

Keywords: keywords; n-grams; marine engineering; technical manuals.

KrbyuHe pujeun u uspasm y jeauky ctpyke

Pe3nme: YecTo NOMUHEMO WK KOPUCTUMO KOHLENT KIby4YHUX pujeun. Mefytum, BehuHa Huje
cBjecHa MOryhHoCTM DaBrbeta HMMa Ha jeHOM HOBOM HMBOY Koju O noppasymujeBao
CTaTUCTMYKW MPeLmM3aH 1 onpaBAaH ogabup pujeumn u nspasa (n-grama) koju bu ce ¢ npaBom
Mornu cMaTtpatu Bokabynapom v dasama cneyuduyHum 3a ogpeheHy BpeTy TekcTa. OBaj pag
WMa 3a UWb [a NPEeAcTaBWA NOroOJaH M noysdaH MeTon AoOujarba OBaKBMX MEKCUYKMX
WHopMaLmja 13 KOHKPETHUX TUNOBA CTPYYHUX TEKCTOBA. Y HaLLeM Cnyyajy, y nuTakby je Kopnyc
cacTaBibeH of OpOJOMALUMHCKMX TEXHWYKMX MpUPYYHMKa 3a TaHkepckn Opoa. Cepxa
npeLcTaBrbeHe MeTofonorvje jecte fa 06e3bujeam NeKCUYKA anat Koju Ce MOXE NPUMUJEHNTH
KoA ouno kor CTPYYHOr XaHpa unu BULllE HKUX 3a p,o6mja|-be KOPUCHOI U KOHLeHTpOBaHOr
MaTtepujana CTpyyHor Bokabynapa koju b1 ce Morao KOpUCTUTM y OKBUPY HacTaBe W Kypcesa
jesunka cTpyke.

KrbyyHe pujeum: H-rpamu; GpOLOMALLMHCTBO; TEXHUYKA NPUPYYHMLIM.
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Exploring ESP learners’ self-efficacy of writing skills
in IT context

Ana Radovi¢-Firat’, Biljana Dori¢ and Vesna Petrovi¢
University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
* ana.radovic-firat@ftn.kg.ac.rs

Abstract; In the context of its application in engineering fields, language learning is an
insufficiently researched area. Language competencies are a highly significant aspect of
professional performance, business communication, and professional development, especially
in Information Technology. The paper gives insight into the analysis of differences in the self-
efficacy measured among three groups of students classified according to their achieved grades.
The aim of this paper is also to investigate the correlations between the students’ self-efficacy
observed for five categories of writing skills in ESP and the students’ assessment graded by the
teacher during the summary writing task. Besides, the paper provides an analysis of correlations
between different categories of writing skills. The total number of students who participated in
the research was 94, and the participants were the students of Information technology at the
Faculty of Technical Sciences Cadak. The research instrument was English language self-
efficacy scale for writing skills. Three types of analyses were used: descriptive analysis,
correlative analysis and the analysis of variance (ANOVA). The results of the research indicate
that the higher the students’ assessment is, the more skilled in writing in IT context they are
considered in comparison to the students with lower assessment. The skills of writing fluency
were estimated lowest over the entire sample. Positive correlations were obtained between all
the analysed categories of students’ self-efficacy for writing skills and the teacher’s grades.

Keywords: self-efficacy; foreign language learning; ESP; IT.

WUcnutuBame camopoLieHe BeWTUHA NUcama
ctyaeHaTta UHpopmaLMoHKUX TEXHONOIMja Y KOHTEKCTY
eHrnecKor jesauka cTpyke

Pe3nme: Yuere je3nka y KOHTEKCTY H-ETOBE MPUMEHE Y WHXEHEPCKUM npodecujama Huje
[O0BOJBHO UCTpaXeHa obract. Jeanyke komneTeHupje y 0bnacTu CTpyke BPIIO Cy BaXkaH CEerMmeHT
npodecroHanHor AenoBaksa, NOCHOBHE KOMyHWUKaLMje 1 HanpeaoBara y CTpyum, a nocebHo y
obnactu MHopmaLmoHux TexHonoruja. Liurs oBor paga je UCNUTMBaHe pasnuka y npoLeHama
BELUTMHA MWUCatba Ha EHITIECKOM je3nky CTpyke uameRy pasnuuutor nocturHyha mepeHor
npoleHama HactaBHWka. [open Tora, y pagy Cy MCMUTMBaHe Bese u3Mehy pasnmunTix
KaTeropuja BeLUTUHA NCarba, anu 1 CTyOEHTCKUX NpOLieHa 1 OLieHa HacTaBHuKa. opeg Tora, y
pagy Cy aHanuaupaHe M Kopenauuje uaMefy pasnuunTuxX KaTeropuja BewwTuWHa nucawa. Y
UcTpaxmBary je yyecTBoBano 94 crygeHta koju noxahajy cryaujcku nporpam VHdopmaumoHe
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TexHonoruje Ha ®akynTety TexHuykux Hayka y Yauky. IHCTpyMeHT uctpaxwveara je ckana 3a
CamompoLieHy BELUTUHA MuUCakba Ha EHrneckoMm jesuky. KopuwheHe cy Tpu Tuna aHanuse:
JECKpUNTMBHA aHanu3a, kopenauuoHa aHanusa u aHanmsa BapujaHce (AHOBA). Hanasum
UCTpanBatba ykasyjy Ha To Aa ce YCrELLHMj CTYLEHTU NPOLEHYjY Kao HajBewwTuju y nucatby y
koHTekcTy ECIT y ogHocy Ha cTyaeHTe nowwmjer nocturHyha. BelutuHe cnyeHTHOr nucara cy
npoLiereHe Kao HajHKe Ha LenokynHoM y3opky. MpoHaheHe cy no3uTueHe kopenauuje nsmehy
CBWX UCMIUTMBAHWUX KaTeropuja CTyAEHTCKIX NPOLieHa BELUT/HA NUCakba U OLEHa HaCTaBHMKA. .

KrbyyHe peun: caMoednkaCHOCT; yuetbe CTPAHOT je3nKa; eHrIECKM je3uK CTPYKe;
MHhOpMAaLMOHE TEXHOMOTUjE.
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ICT assisted English learning in preschool education

Vesna Stevanovic!, MaliSa Stevanovic?, Igor Petrovi¢!, and Marija Jovié3

1 The Academy of Applied Preschool Teaching and Health Studies/Aleksinac Section,
Aleksinac, Serbia

2 Academy of Vocational Studies Sumadija/Kru$evac Section, Kruevac, Serbia

3 Toplica Academy of Vocational Studies/Department of Agriculture and Food Technology,
Prokuplie, Serbia
* vesna.stevanovicpk@gmail.com

Abstract: Society development and globalization, nowadays, imposes the need to master
foreign languages. An increasing number of parents insist for their children in kindergarten to
have the opportunity to learn English. It is well known that preschool children mostly learn and
adopt new concepts by playing. Playing is an integral part of a child's upbringing and for that
reason it is used in kindergartens, i.e. in preschool education. Computers and information and
communication technology (ICT) have got a dominant role in many aspects of our lives, and the
most numerous populations of new technology’s users are children and young people. Using of
ICT can greatly facilitate the achievement of teaching goals and learning outcomes in the process
of implementing the preschool program. ICT is recognized as suitable for use in the learning
process, so they can be used effectively for the purpose of learning English in kindergarten.
Lecturers and educators can easily and simply use or create content that will be interesting to
children and that will encourage their desire to learn. The successful application of ICT in the
realization of the educational process with preschool children requires the appropriate IT
expertise of preschool teachers.

Keywords: computer; information and communication technology (ICT); English learning;
kindergarten; preschool education.

Yyeme eHrneckor jesuka y3 nomoh UKT
y NPeALKONCKOM BacnuTamwy

Pe3ume: Pa3Boj gpywitea v rnobanusauuja, y faHallke Bpeme, Hamehy notpeby oBnafasata
cTpaHum jesuumuma. Cee Behu Bpoj poguTerba MHCUCTMPa Aa HUX0Ba Aeula y BpTuhy umajy
MPUIKKYK [a y4e eHrnecku jesuk. MosHaTto je ga Aela NPeaLIKONCKOr y3pacTa YriaBHOM yye 1
yCBajaHy HOBe MOjMOBE kpo3 urpy. Mrpa je cactaBHW 4eo Aevjer BacnuTarba v U3 Tor pasnora ce
kopucT y BpTUAMMA, OJHOCHO y MPEALWKONCKOM BacnuTawy U obpasoBawy. PauyHapn u
WHOPMaLMOHO-KOMYHUKaLMoHa TexHomnoruja (MKT) umajy LOMWHaHTHY yrory y MHOrMM
acnekTMa HaLLMX XMBOAT, a HajbpojHKja nonynawmja KOPUCHUKA HOBIMX TEXHONOMMja Cy deua
mnagu. Kopuwhere UKT Moxe y BENMKOj Mep onakLwaT NOCTM3akbe Lnbesa U UCXOAA yyerba
y npouecy peanu3aumje npegtukonckor nporpama. VKT je npenosHata kao norogHa 3a ynotpeby
y NpoLiecy yyera, Tako Ja ce MOoXe edmKkacHO KOPUCTUTK Y CBPXY Y4eHa EHIMIECKOr je3unka y
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BpTuhy. Mpeaasaym u BaCIUTa4M MOry Nako W jeHOCTaBHO Aa KOPUCTE Ui Kpeupajy cappxaje
koju he deun BuUTM 3aHUMIBMBM W Koju he nogcTahu HUXOBY XKefby 3a yyereM. YcnewHa
npumeHa VKT y peanuaauuju BacnMTHO-06pa3oBHOT NpoLieca ca AeLOM NPeALLKONCKOr yapacTa
3axTeBa ogrosapajyhy MH(OpPMaTUUKy CTPYYHOCT BacnuTaya.

KrbyyHe peuun: paudyHap; WHGOpMaLMOHO-KOMYHUKaLMoHa TexHonornja (MKT); yuewe
EHIMEeCKor jeaunka; BpTUh; NpeaLLKONCKo BacnuTake 1 06pasoBamse.
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ESP educators in the post-pandemic e-environments:
Teaching Presence and English for IT

Lena Tica" and lvana Krsmanovi¢
University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
*lena.tica@ftn.kg.ac.rs

Abstract; The Covid-19 pandemic fundamentally changed the educational landscape, since an
almost immediate switch to online learning was the only way to keep education moving and
bridge the physical distance between teacher and students. Technology has permeated every
aspect of teaching to the extent where there is no going back to the “before the pandemic”,
therefore, in the post-pandemic times, a number of higher education institutions has introduced
a policy that hybrid mode of instruction has become a “new normal”. The instructor’s role in hybrid
teaching appears vital, so educators must amalgamate the advantages of online instructions with
the goals relevant to face-to-face teaching. Teaching Presence, as an overarching aspect of
Community of Inquiry (Col) that incorporates the course design, facilitation and organization, can
significantly affect learning outcomes and course satisfaction. Within the Col framework, the
paper investigates students’ (n=83) assessment of Teaching Presence and satisfaction with the
English for IT course. The study adopted an exploratory mixed-method research design and the
data were collected through an online questionnaire. The findings of the research indicate that
students highly rated the Teaching Presence in the course English for IT, and that there was a
positive correlation between Teaching Presence and Satisfaction.

Keywords: Community of Inquiry, Teaching Presence, English for Specific Purposes,
Satisfaction, Tertiary Education.

HactaBHULM je3nKa CTPYKe Y e-OKpyXeHKUMa HaKoH
naHaeMmuje: HacTaBHa NPUCYTHOCT M
eHrnecku jeauk sa UT

Pe3ume: MMangemuja Covid-19 u3 Temerba je npomeHuna o6pa3oBHM nejsax, MOWTO je
HenocpegHu npenasak Ha OHMajH HacTaBy MO jeduHW HauwH Ja ce obpasoBare HacTaBu U
npeMocTu usnyka AuCTaHLua u3MeRy HacTaBHMKa M ydyeHuka. byayhu ga je TexHonoruja
MpoXena CBakW acnekT HacTaBe 40 Te Mepe Ja je NoBpaTak Ha OHO LWTO je Buno npe naHgemuje
roToBO Hemoryh, y BpeMeHy HakoH naHaemuje jegaH 6poj BUCOKOLLKOMNCKMX YCTaHOBA YBEO je
NOMMTUKY NO KOjOj je XMBPUOHM HAYMH HacTaBe MocTao ,HOBa HOPMArHOCT®. Y TakBOM Tuny
HacTaBe ynora HacTaBHWKA Ce MOWMA Kao Krby4yHa, MOLUTO Cy OHW TW KOjU MOpajy ChojuTy
MPESHOCTM OHMAjH HacTaBe Ca WCXOAMMA PeneBaHTHUM 3a HacTaBy YxuBO. HacTtaBHa
MPUCYCTHOCT, Kao jefHa of acnekata McTpaxusauke 3ajegHuue (eHrn. Community of Inquiry —
Col), koja ykrbydyje nnaHupare Kypca, onakliaBake AWUCKYpPCa U AMPEKTHa YnyTCTBa, MOXe
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3HaYajHO YTULATM Ha UCXOJe Y4era M 3a80BOrbCTBO KypcoM. Y okeupy Col Mmoaena, y pagy ce
UcTpaxyje kako CTydeHTu (n=83) npoLewyjy HacTaBHy NPUCYTHOCT M 3a[0BOSBbCTBO KYPCOM
EHrnecku jesvk 3a UT. Y pagy je kopuwheH MELLOBUTA UCTPaXMBaYKM NPUCTYN 1 Noaauu cy
MPUKYNIbEHN MyTEM OHMajH YMUTHUKA. Pe3ynTati uctpaxmearba ykasyjy Ha TO 4a Cy CTyAeHTU
BMCOKO OLIEHWUNW HaCTaBHY NPUCYTHOCT Ha npeameTy EHrneckw jesuk 3a UT, kao u ga noctoju
NO3MTUBHA Kopenavuuja uameny HacTaBHe NPUCYTHOCTM W 3aJ0BOMbCTBA KYPCOM.

Krbque peyn: MCTpa)KIABaHKa 3ajenHV|ua; HacTaBHa NPUCYTHOCT, EHrNecKn je3I/1K CTPYKe;
3a40BO/bCTBO; BUCOKO 06pa30|3a|-be.
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A Genre Analysis Approach in Teaching
Marine Electrical Engineers Texts

Milena DZeverdanovi¢ Pejovi¢
University of Montenegro, Faculty of Maritime Studies Kotor, Kotor, Montenegro
*milenadz@ucg.ac.me

Abstract. Genre analysis has become a prevalent approach in the linguistic analysis of various
specialized genres. A concept of genre, emerging from literature, has received a broader dimension in
the last decade, focusing on establishing recognized structures and language exponents of a specific
genre in a particular discourse community. In addition, the expansion of ESP and the rise of subgenres
in many rising professional vocations require users to have competence in the English language. In
addition, language researchers need ‘to dig into’ the pragmatic context of genres. With this mind and
resting on the concept of genre and discourse communities, the paper sheds light on how the genre
analysis approach can be applied in teaching different marine electrical genres to students and future
ETO officers. The marine electrical engineering discourse community is specific and relatively novel. In
this paper, the focus is placed on students of marine electrical engineering, future electro-technical
officers and the analysis of genres they utilize in their professional work on board ships. The results of
the paper can be inspiring to ESP teachers involved in teaching specialized and technical genres.

Keywords: ESP; genre; marine electrical engineering; discourse community.

XKaHpoBCKM NpUCTYn y HacTaBM TEKCTOBA U3 0OnacTy
NOMOpPCKe eNeKTPOTeXHUKe

Pesume: AHanusa xaHpa je noctana JOMUHaHTaH MPUCTYM Y JIMHTBUCTUYKUM UCTPaXMBaHMMa
pasnnuMTKX CrelmjaninsoBaHmuX xaHposa. Mojam xaHpa, Koju MpUMapHO A0Masn U3 KrWKEBHOCTH,
pobuo je wupe [OumeHauie Yy nocrenwo] AeleHujn  dokycupajyhu ce Ha  yTBphuBare
MPenosHaT/bUBMX jE3UUKNX CTPYKTYPa W eKCrioHeHaTa oapefeHor aHpa Koju kopucTu oapefieHa
JuckypcHa 3ajegHuua. Mopen Tora, eckmaHavja eHrmeckor jeswka 3a nocebHe cepxe (ESP) w
HacTajatbe HOBWX MOMKaHpPOBA Yy OKBMPY HOBMX YCKO-CTPYYHWX AjenaTHOCTM 3axTujeBajy 0a
KOPMCHMKa je314Ke KOMMETEHLMjE Ha EHIMECKOM jeanky. Camum TUM, UCTpaxkBayn 13 0bnactu jeavka
cTpyke Tpeba faa ,3apoHe” y nparMaTcky OKBUP aHpOBa KOoju Cy npeaMeT UcTpaxusarsa. Bogehu ce
OBOM MIEjOM 1 OCMaksajyyn Ce Ha KOHLEMT XaHpa W ANCKYCpHe 3ajeHuLe, pag ykasyje Ha HauuHe
Ha KOj\ Ce aHann3a aHpa MoXe MPUMMJEHWUTU Y HAaCTaBM Pa3HKX aHPOBa 13 06MACcTM eHrneckor
je3vka 3a MOMOPCKY ENEKTPOTEXHIKY, Kako 3a CTyZeHTe, Tako v 3a Byayhe odnLmpe ENeKTPOTEXHMKE.
Momopcka AncKycHa 3ajegHuua Koja noBesyje YYecHuke 13 0BracTi MOMOPCKE ENEKTPOTEXHUKE je
penaTvBHO Mnaga. Y OBOM pagy, LMrbHa Ipyna cy CTyAeHTU MOMOPCKE enekcTpoTexHuke, byayhn
Opoack/ enexkTpo-ouuMpK, Te aHanM3a XaHpoBa KOje KOPUCTE Y OKBUPY MNPOCECMOHAMHNX
3afaTaka Ha Bpogy. PesyntaTi pafa Mory GUTW MHTEPECAHTHM 3@ HaCTaBHWUKE EHITIECKOT je3uka
CTPYKE KOjU CY YKIby4eHH y HacTaBy CrieLmjaniu3oBaHmX 1 noceGHO TEXHUYKMX KaHpOoBa.

KrbyuHe peum: ESP; xaHp; nomopcka enekTpoTexHuKa; AMCKYpCHa 3ajeaHuua.
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Oral presentation as authentic material for providing
ESP instruction

Vesna Petrovi¢’, Ana Radovié-Firat and Lidija Palurovi¢
University of Kragujevac, Faculty of Technical Sciences Cagak, Serbia
* vesna.petrovic@ftn.kg.ac.rs

Abstract: The paper investigates some perspectives of oral presentation as an authentic task
for providing instruction to students who create their own presentations on a specified topic. For
that purpose, undergraduate students who attend ESP courses were exposed to oral
presentations prepared by their colleagues in order to be instructed on how to prepare their own
presentations. Upon the task completion, a survey was conducted to collect the students’
opinions on the impact of the instruction that contains authentic material on their preparation
strategies, self-regulation and self-evaluation in the process of fulfilling the task. The results show
that oral presentation used as authentic material for ESP instruction positively affect the
strategies and activities that students use during the preparation for the task completion. It also
promotes students’ self-regulation and self-evaluation within the same process.

Keywords: oral presentation; authentic material; EFL instruction; strategies; self-regulation;
self-evaluation.

YcmeHa npeseHTauuja Kao ayTeHTUYHM MaTepujan 3a
AaBake UHCTPYKLMje Ha eHrNIeCKOM je3UKy CTpyKe

Pesume: Y pagy cy npukasaHe ogpefeHe nepcrnekTBe yCMeHe npeseHTaLumje kao ayTeHTUYHOr
3afaTka 3a Mpyxawe WHCTypKUMje CTyaeHTUMa Koju ce BaBe KpevparweM npeseHTauuja ca
onpeheHom TemoM. [la 61 ocTBapunu MOMEHYTU 3apjaTak, CTYAEHTW OCHOBHWX CTyauja Koju
noxafajy KypceBe Ha eHrNeckoM je3uky CTpyKe UManm cy Npunuky aa Jobujy MHCTYKLMy 0 ToMe
kako ce Mpunpema npeseHTauuja y BUGY YCMEHMX Mpe3eHTauuja Koje Cy uxoBe konere Beh
NpeTXoaHO Npunpemune. HakoH u3page 3apatka, CpOBESEH je aHKeTHU YMUTHUK Kako 6u ce
NPUKYNWAK No4aUM O MULLIbERY CTyAeHaTa O yTuujay WHCTPYKUMje Koja Cappku ayTeHTUYHM
MaTeupjan Ha HUXoBe CTpaTervje npunpeme W npouece camoperynauuje u camoesanyaumje.
Pesyntatn nokasyjy ga ycMeHa npeseHTauMja Kao ayTeHTMYHW MaTepujan 3a [aBawe
MCHCTPYKLMje Ha CTPaHOM je3uky CTpyKe MO3UTMBHO YTUYe Ha Pa3Boj cTpaTeruja u akTMBHOCTM
Koje CTygeHTU ynoTpebrbaBajy MpUiMKOM MpUMpeMe 3a W3BpLUEH-e 3adatka. Takofe, oBakas
BMI MHCTPYKLMje NOACUTYE NpoLiece camoperynavyje u camoesanyaumje.

KrbyyHe peuun: ycmeHa npeseHTalmja; ayTeHTUYHN MaTepujar; MHCTPYKLMja Ha CTPaHOM
jesuky; cTpaTervje; camoperynaduja; camoesanyauuja.

87


mailto:vesna.petrovic@ftn.kg.ac.rs

ESP and Technics and Informatics: Challenges and Perspectives TIE 2022

Students’ perspective of ESP in IT classroom:
challenges and opinions

Milica KoCovi¢ Pajevi¢ " and Jelena Josijevi¢ 2
1 State University of Novi Pazar, Novi Pazar, Serbia
2 University of Kragujevac, Faculty of Philology and Arts, Kragujevac, Serbia
* mkocovicpajevic@np.ac.rs

Abstract; ESP has become a crucial part of every EFL curriculum. Hence, there are numerous
challenges that both students and teachers encounter during their classes. This paper deals with
potential problems that students face in ESP classroom, their attitudes towards the content and
perspective of ESP classes and materials, as well as implications and recommendations for
future methods and resources used in ESP classrooms. For the purpose of the study, we
conducted a survey among students to examine their attitudes and to investigate their
perspectives of ESP classes and materials. The paper presents the results of a survey conducted
among IT students. The main research instrument used in our study was a questionnaire
combined with a semi-structured interview and a small-scale needs analysis. The results show
that students are aware of the importance of ESP and are motivated to improve their level of
professional English in order to be successful in their future careers. The findings also show that
most of the students’ value authentic materials and speaking activities, which were both
evaluated as positive aspects of ESP classes. These findings can help us design future ESP
curricula and overcome difficulties and challenges in an ESP classroom.

Keywords: ESP, needs analysis, tertiary level of education, non-English majors.

EHrnecku Kao jeauk cTpyke u3 nepcnektuse
ctyaeHarta UT-a: usasoBu n Muwbemwa

Pe3aume: EHrnecky kao jeank ctpyke (EJC) je noctao KibyyHM 4E0 CBAKOT HACTABHOT MilaHa U
nporpama Koju noapasymeBa Nnofy4aBarbe eHINeckor jesnka kao ctpaHor. Ctora, jaBrbajy ce
OpojHu 13a30BK Ca KOjUMa Ce W yYeHWLM 1 HacTaBHULM cycpehy TokoMm oBuX Yacosa. OBaj pag
ce 6aBu noTeHUMjanHUM npobnemuma ca Kojuma ce yyeHuum cyoyasajy y EJC yumonuum,
HIXOBUM CTaBOBWMA npema cagpxajy u nepcnektusm EJC vacoBa w matepujana, kao w
uMnamkaLujama u npenopykama 3a byayhe metoge u matepujane y EJC yumonuuu. 3a notpebe
HalLer UCTpaXuBara CMpOBENW CMO aHKeTy Mefjy CTyAeHTMMa Kako GUCMO MCTUTanm H1xoBe
CTaBoBe W [OOMNW YBMA Y HUXOBY NEPCNEKTUBY Y Bean ca yacoBuma EJC-a n maTepujanuma
KOju Ce KOpUCTE Ha TUM YacoBWUMa. Y pady Cy NpukasaHu pesynTaTi aHkeTe cnposegeHe Mefly
CTyZeHTUMa MHGopMaTUKe. [NaBHW MHCTPYMEHT KopuWwheH y Hallem uctpaxusary 61o je
YIUTHUK Y KOMBUHALMjU ca NONy-CTPYKTYPUPaHUM MHTEPBjYOM M aHanu3oM noTpeba marber
obuma. Pe3ynTaTi nokasyjy Aa Cy CTyAEHTH cBecHU 3Havaja EJC-a n moTuBMCcaHu fa yHanpege
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CBOj HMBO CTPYYHOr €Hrneckor jesuka kako 6u 6unu ycnewnu y ceojoj 6yayhoj kapujepw.
WctpaxuBarse Takohje nokasyje aa BehuHa cTygeHata LieHu ayTeHTUYHe MaTepujane 1 roBOpHe
BexOe 1 aKTMBHOCTH, jep je W jeQHO U APYro OLeHeHO Kao MO3MTMBHM acnekT HacTase EJC-a.
Oswm pesynTaTi Ham mMory nomohu fa ocmucnumo Byayhe HacTaBHe nnaHose v nporpame EJC-
a u ga npeasufiemo notewwkohe 1 nsasose y EJC yumoHuyp.

Krbyune peun: EJC, aHanusa notpeba, TepumjapHo 0bpasoBatbe, CTYAEHTU KOji He CTyaupajy
aHIINCTHKY.
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Using Escape rooms in English classes

Zdravka Majki¢ and Jasminka Oli¢ lIceSin
Elementary School “Bratstvo jedinstvo”, Kucura, Serbia
* zdravkamaijkic@gmail.com

Abstract: There must have been part of your childhood which reminds you of a video game you
could not resist! Do you remember the thrill while playing games like Tetris, Pac-Man or Super
Mario? Times have changed and games have become even more colourful, more demanding,
and more complicated, but that feeling of playing games has remained the same. People who
often practice this activity, especially children, become addicted in some way but they are not
aware of that. There is a question: How can we use games as a learning strategy that can
facilitate children’s motivation of learning? When we create breakout games and escape rooms
we reach our aim, students learn while they are playing games. They have to use their reasoning,
knowledge, and skills to solve puzzles and challenges related to the content of the curriculum of
native and foreign languages. What is more important, in these strategies, students must work
as a team which leads to a better classroom atmosphere, and a better score in pro-social
behaviours. If you go a step forward and involve students in creating games on their own, with
contents from language classes, then you will succeed in creating STE(A)M classes.

Keywords: escape rooms; ICT; cross disciplinary; innovative teaching methods; gamification.

Ynotpeba escape rooms y HacTaBW €HrNECKOr je3nka

Pe3ume: CurypHo je feo v Baller AeTuCTBa 0benexuna Heka BUAEeo UrpuLia Kojoj HUCTE MO
ha ogonute . lNpucetute ce kako Bac je obysumaro y3byhewe npu urpawy urpuua nonyt
Tetpuca, Mak meHa wnn Cynep Mapua? BpemeHa cy ce Merana U urpuue cy nocrajane
LuapeHuje, 3aXTEBHMje, KOMNNWKOBaHWje, anu ocehaj Koju U3asnBajy Kog OHWX KOju urpajy ocTao
je uctu. ToWwTo OHM KOoju YECTO MPaKTUKYjy OBY aKTMBHOCT, MOrOTOBO Aela, yMejy Aa ogy Y
KpajHOCT Koja U HWje Tako gobpa,nocTaBrbace nuTamwe : Kako 0Ba OJyLIEBMbEHA Y Urpakby
urpuua WUCKOpUCTUTW Oa Jeua YjedHO paje M HewTo WTo UM Moxe 6wt of kopuctu?
Kpeuparbem enykaTvBHUX BULEO UrPULA , NOCTVKEMO KESbEHU LIb: YYEHWK Y4u KPO3 Urpy.
[aHac je mHowTBo Be® anata W OH najH nnatcopmMu Ha Kojuma je Mmoryha OecnnatHa
perucTpaumja v kpeuparbe cagpxaja koju cy y Buay urpuua, KBu3oBa, BU4EO mMaTepujana 1 Cau
umajy copmy wurpuue. OHO LWTO yHanpeRyje BEWTWHE yyeHuka He camo Yy CaBnajaBaby
enemMeHarta MaTepHer 1 CTpaHor je3uka je 4a OBakaB HauWH paga yHanpefyje u yYeHudke ukT
BELUTWHE Kao W BELUTWHE 33 TUMCKY Capaftby M koMyHukauujy. Kako? Ako y pagy ca yyeHuymuma
OfeTe Kopak Aarbe M ynyTuTe UX Kako [a CaMoCTanHo Kpeupajy urpuue y kojuma he cagpxaju
OuTn 13 HacTaBe jesuka, Tapa cte Beh Ha kopak ka CTE(A)M HacTaew . BewwutuHe yyeHuka he
OuTM BULWECTPYKO yHanpeheHe.

KrbyuHe peun: escape room, UKT, remudpukaLmja, UHTEPANCLIMNANHAPHOCT, MHOBATUBHE
HaCTaBHe MeTofe, MOTHBaLMja
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Digital Resilience and Psychological Wellbeing of
Italian Higher Education Students: An Exploratory
Study

Benedetta Ragni*, Piergiorgio Guarini, Giusi Antonia Toto, Pierpaolo Limone
University of Foggia, Learning Science Hub, Department of Human Sciences, Italy
* benedetta.ragni@unifg.it

Abstract: Covid-19 pandemic has increased the use of technology in the educational field. While
previous literature has demonstrated the benefits of using technology in educational
environments, the risks related to problematic digital behaviors have been less investigated.
Digital resilience represents a protective factor for students’ learning outcomes and emotional
wellbeing. The main aim of this study was to explore Italian university students’ digital resilience
levels and their psychological wellbeing in terms of stress and psychological resilience. 94
students (F=57.4%) aged 19-57 (M=31.11, SD=9.04) completed an ad-hoc questionnaire on
digital resilience which included the Perceived Stress Scale, the KOP-26, and the Brief
Resilience Scale. Descriptive statistics, item analysis, and bivariate correlations were performed.
Results showed that Italian students reported higher levels of stress (M=21.53, SD=6.92) than
the Italian normative sample. In addition to this, they perceived good levels of both psychological
and digital resilience: they reported being aware of potential strategies for preparing for and
responding to cyber threats and how to face negative online experiences. These results could
usefully inform interventions aimed at helping them to recognize and manage risks and threats
when online.

Keywords: digital resilience; digital safety; psychological resilience; stress; higher education.

[uvrutanHa oTAOPHOCT U NCUXONOLLKO BnarocTtare
cTyAeHaTta BUCOKor obpasoBatba y Utanuju:
UCTPaXuBayKka cTyauja

Pesume: MaHgemuja Kong-19 ytuuana je Ha nosehawe kopuwwhersa TexHornoruje y nory
obpasoBata. Mako cy npegHocTH kopuwherba TeXHoNoruje y 06pasoBHOM OKpYXeky jacHe,
Mano naxwe je noceeheHo OTKpWBakY pu3MKa KOjU Cy MOBesaHu ca npobrnemaTuyHuUM
AUIMTanHUM MoHallakeM, NonyT AUrMTanHoOr caropesara, nopemehaja MeHTanHor 3apaera
WNW HeraTMBHe OHNajH MHTepakuuje, cajbep MobuHra W cajbep kpumuHana. [durutanHa
OTMOPHOCT MpELCTaBiba 3alUTUTHN (DaKTOP 3a MCXOAE Y4era W eMOoLuoHanHO bnarocTare
ctyaeHata. OCHOBHW L OBOT MCTpaxmBatba je UCTIMTUBAE HUBOA AUTUTANHE OTMOPHOCTY
CTyAeHaTa WTanujaHCK/X YHMBEP3UTETa W HWXOBO MCUXOMOLIKO Ornaroctarme y KOHTEKCTY
cTpeca W MCUXOMOLLKE OTMOPHOCTU. AA-XOK YMUTHUK O AMTUTanHOj OTMOPHOCTM KoM je
YKIbyuMBao ckany onaxeHor ctpeca, KOP-26, n caxeTy ckany OTnOpHOCTU nonyHuna cy 94
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crygenta (F=57.4%) yspacta og 19 po 57 roguHa (M=31.11, SD=9.04). UsBpweHa je
[ECKPUNTMBHA CTATMCTIYKA, ajTeM aHanuaa u GuapujaHTHa kopenaumoHa aHanu3a. Pesyntaty
yKasyjy Ha TO Aa Cy UTanujaHCcKu CTyaeHTW NpujaBunmn Behn HMBO cTpeca (M=21.53, SD=6.92)
0f MTanujaHcKor HOPMaTUBHOT y30pKa. opeq Tora, OHu omaxkajy 4obap HUBO W MCUXOIOLLKE W
JuriTanHe OTMOPHOCTM: CTYZEHTU Cy W3BECTUNK [a Cy Cy CBECHM MOTEHLMjanHuX cTpaTtervja
npunpeme cajbep NpeTHM 1 pearoBarba Ha kX, Kao M Kako 4a Ce Cyoue Ca HeraTMBHUM OHMajH
uckycteuma. OBM pesynTaTi MOry MOCIyXWUTU 3a MHTEPBEHLMje W akTMBHOCTU 0be3behuBatba
nomohu y npenosHasatby 1 caBnafuBatby OHNajH PU3NKa 1 NPETHM.

Kn:que peyn: gurntanHa OTnOPHOCT, AUrnTanHa Oe3benHoOCT, NCMXonoLLKa OTNOPHOCT; CTPEC,
BNCOKO oGpaaoeal-be.
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Perceived stress, cyber and psychological resilience
among Polish students - preliminary results

Aleksandra Btachnio!, Kamila Litwic-Kaminska', Izabela Kapsa?,
Jakub Kopowski® and tukasz Brzezirski4
1 Wielki University, Faculty of Psychology, Bydgoszcz, Poland
2Wielki University, Faculty of Political Science and Administration, Bydgoszcz, Poland
3Wielki University, Institute of Information Technology, Bydgoszcz, Poland
4Wielki University, Faculty of Pedagogy, Bydgoszcz, Poland
* alblach@ukw.edu.pl

Abstract: One of the many efforts by governments to decrease disease during COVID-19 pandemic
was reducing social contact and distance leaming. In the long run, these decisions had ramifications
beyond the risk of contracting the virus. Young people studying at universities have been deprived of
contacts with their peers and forced to efficiently use technology for the purpose of acquiring
knowledge. It required the ability to maintain or regain mental health despite experiencing difficulties
that is called “resilience”. The main aim of this paper is to present the results of quantitative analysis
of the perceived stress, cyber and psychological resilience of Polish students. The analyses show that
majority of students use digital devices in an informed and safe manner while most of them presented
high levels of stress and rather low or medium resilience, which may raise questions about the positive
adaptation of students to remote learing and coping with pandemic situations in general.

Keywords: cyber resilience; perceived stress; psychological resilience; students; Poland.

OnaxeHu cTpec, cajoep 1 NCMXOMNOLIKa OTNOPHOCT
ctyaeHata y [orbcKoj — npenuMmuHapHu pesyntartu

Pe3ume; JenaH of Hanopa koje Cy Briafe ynarane y Uurby cysbujatba 3apase 3a Bpeme naHgemmje
KOBW19 6uo je cMarbuBatbe OPYLITBEHWUX KOHTaKaTa W yyewe Ha JarbuHy. [yropouHo, ose
OZyKe Cy YTULIANE W Ha OHE acMeKTe XMBOTA KOji HICY AMPEKTHO Y BE3W Ca CaMUM 3apaxaBateM.
Mnage ocobe koje CTyaupajy Ha yHUBEP3UTETUMA NULLEHE Cy KOHTaKaTa Ca CBOjUM BpLUH-aLuMa
1 NpuMopaHe aa euKacHo KOPUCTE TEXHOMOTWjE Y CBPXY CTULiakba 3Harsa. TO je nogpasymMeBano
1 cnocoBHOCT a oapke Un NoBpaTe MEHTArHO 30paBrbe MaKko Cy Ce HOCUNW ca noTelukohama,
a koja ce HasuBa oTnopHocT/peaunujeHTHocT. OBaj pag UMa 3a Lurb Aa NpeacTaBn pesyntare
KBaHTUTAaTMBHE aHanu3e OMaXeHor CTpeca, Cajbep M MCUXOMOLLKE OTMOPHOCTW CTyLeHaTa y
Morbekoj. AHanuae nokasyjy Aa BehnHa cTyaeHaTa KopucTy gurutante ypefaje MHpopMUcaHo u
Ha be3bedaH HaumH, arm je BehnHa H1X ykasana Ha BUCOK HMBO CTPECa W MPUITMYHO HUCKY UK
Cpeptby OTMOPHOCT, LUTO MOXe HAaBECTW Ha MPeUCUTUBakE NMO3NTUBHE afanTavmje cTygeHaTa Ha
y4etbe Ha JarbiHy W HUXOBOT CyodaBatba ca MaHOeMM|CKUM YCTOBUMA YOMLUTE.

Krbyune peun: cajbep 0TnOpHOCT/PE3NNNJEHTOCT; ONaXEHN CTPEC; NCUXOMOLLKA
OTMOPHOCT/PE3NNNIEHTHOCT; CTYAEHTH; lNorbeka.
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University students’ resilience and perceived
difficulties during the Covid-19 pandemic:
A pilot study in Serbia

Milica Stojkovi¢' and Darko Hini¢2
1 University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia

2 University of Kragujevac, Faculty of Science & Faculty of Philology and Arts, Kragujevac,
Serbia

* milica.stojkovic@ftn.kg.ac.rs

Abstract: Attending university is a stressful life period due to various factors and since the
beginning of 2020 coping with the pandemic in many different aspects of life has been an
additional challenge for students. Research on resilience, a personality characteristic that
enables coping with different stressors successfully, is on the rise. Therefore, the main goal of
this paper is to examine the resilience of university students as well as to gain insights into
students’ perceptions of difficulties they experienced during the pandemic period. The sample
comprised of 180 university students from 18 to 49 years old (M=22.82, SD=4.72), from different
faculties of the University of Kragujevac, Serbia. Female students constituted a majority in this
sample with 74.4%, and 80% of participants were bachelor students. The results show that
students currently display a medium level of stress and resilience, with female students reporting
higher levels of perceived stress (1(178)=2.42, p<0.01), whereas male students reported higher
levels of resilience (t(178)=2.10, p<0.05). The correlation between resilience and perceived
stress was negative and strong (r=-0.51, p<0.001). Students did not report high levels of
experienced obstacles during the pandemic, and they were troubled the most by their emotions
and general mood, studying and preparing for exams, and communicating and hanging out with
friends.

Keywords: university students; psychological resilience; perceived stress; Covid-19.

OTnopHOCT (pe3unujeHTHOCT) CTyAeHaTa yHUBep3nTeTa
U nepuenuuja notewkoha Tokom naHaemuje Kosma-19:
Munot uctpaxusamwe y Cpouju

Pe3aume: Moxahare yHMBEP3UTETA je CTPECaH XKUBOTHM NEPUOZ 3a CTyAeHTe 300r pasnmunTix
(haktopa,a op novetka 2020. roauHe cyouaBawe Ca NaHOEMWjOM Yy MHOMM PasnuyuTiM
acnekTMma XuBoTa npefcTaBiba JOAATHU U3a30B 3a CTyaeHTe. McTpaxmBara 0 0TNopHOCTH /
PE3NMMEHTHOCTM, OCOBMHN NMMYHOCTK Koja oMoryhaBa YCMeLLHO CyoyaBake Ca PasnuynuTUM
cTpecopuma, y nopacty cy. CTora je rnasHu Lurb 0BOr paja Aa Ce MCnTa OTMOPHOCT CTyAeHaTa
YHMBEp3UTeTa, Kao 1 Aa Ce CTeKHe yBuA Yy nepuenuujy cTydeHata o noTelukohama koje cy
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UCKycunu TokoM nepuoga nasgemuje. Ysopak je umHuno 180 ctygeHata og 18 go 49 roguna
(M=22,82, CO=4,72), ca pasnuuntux cakynteta YHusepsuteta y Kparyjesuy, Cpbuja.
CTypeHTKurbe Cy YmHune BehnHy y oBoM y3opky ca 74,4%, a 80% yuecHuka cy bunm cTyaeHTym
OCHOBHUX CTyauja. PesynTaTtu nokasyjy Aa cTydeHTM YHusepauteta y KparyjeBuy TpeHyTHO
nokasyjy CpeAtu HUBO CTPECa M OTMOPHOCTM, NPW YEMY CTYAEHTKUHE UCMOrbaBajy BULLM HUBO
nepuunupanor ctpeca (1(178)=2,42, n<0,01), a CTyAEHTU MYLLKOT NONa BULUK HUBO OTMOPHOCTM
(1(178) =2,10, n<0,05). Kopenauuja n3mely OTNOPHOCTM W MepuUunupaHor ctpeca buna je
HeraTuBHa U jaka (p=-0,51, n<0,001). CTyaeHTM HUCY MMann BMCOKE Cpeatbe BPEAHOCTU Y
npoueHama ofpefeHnx npenpeka ca kojuma Cy ce CyoyaBanu TOKOM naHaemuje, a Hajsuiue cy
UM CMeTane emouuje 1 onLUTe PacronoxXere, y4ere 1 Npunpema 3a ucnuTe, KOMyHuKaLmja u
ApYXeke ca npujater-uma.

KrbyuHe peuu: CTyaeHTU; NCUXONOLLKa OTNOPHOCT; onaxeHu cTpec; Kosua19.
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University students’ well-being during emergency
remote teaching: reflections from the viewpoint of the
Self-determination theory

Milan Stan¢i¢” and Mirjana Seni¢ Ruzi¢
"University of Belgrade, — Faculty of Philosophy, Department for pedagogy and andragogy,
Belgrade, Serbia
* mstancic@f.bg.ac.rs

Abstract: The aim of this paper is to provide an overview of research findings on different
qualities of emergency remote teaching (ERT) and interpret their implications for student well-
being from the perspective of the Self-determination theory (SDT). The analysis of research
findings suggests that students’ well-being and success in online learning were compromised,
and that the teaching/learning practice during ERT could not provide adequate support to
students’ basic needs for autonomy, competence, and relatedness. The observation that student
well-being was not a priority while implementing ERT was not surprising for several reasons: the
primary objective of ERT was to ensure the continuation of education; the switch from regular
classroom settings to an online environment was rapid and hasty; teachers were faced with
numerous challenges while rapidly adapting to new conditions and ways of working,
communication and exchange, new tools and resources, and they lacked competencies and
experience in teaching with digital technologies

Keywords: student well-being; Self-determination theory; emergency remote teaching.

[o6pobuT cTyaeHaTa TOKOM HacTaBe Ha farbUHY
y BaHpeAHMM cuTyauumjama: pedpnekcuje ca
CTaHOBMULITa TeOpUje camofeTepMuUHaLmje

Pe3ume: Y pagy cmo HacTojanu fa npyxumo Nperne Hanasa UCTpaxmBarba O PasnuuuTum
KBanuUTeTMa HacTaBe Ha JarbuHy Y BaHpeaHoj cuTtyauuju (emergency remote teaching — ERT)
W MHTEPNPeTMPaMO HUXOBE UMNMMKaLWje 3a fobpobuT cTygeHaTa u3 mepcnekTuee Teopuje
camoogpeherba (SDT). AHanmsa nokasyje aa cy pobpobut u ycnex cTygeHaTta Yy OHMajH
yyery/HacTaBu 6UnK yrpoxeHu 1 4a npakca HacTaBe M yyera TOKOM HacTaBe Ha JarbuHy y
BaHPeAHOj CUTyaLumju Huje Morna Aa npyxu ageksaTHy NoApLUKY 3a 3afoBOrbaBare notpeba
CTyfeHaTa 3a ayTOHOMWjOM, KOMNeTeHTHowhy u noBesaHowhy. 3anaxare ga £obpobut
CcTyAeHaTa Huje 61una npuopuTET NPUNMKOM UMMNIIEMEHTaLMje HacTaBe Ha AarbUHY Y BaHPEAHO;
cuTyauuju Huje usHeHahyjyhe 3 HEKONMKO pasnora: MPUMapHW LWib HacTaBe Ha JarbuHy y
BaHpeQHoj cuTyauuju je bro ga ce 0be3beam KOHTUHYMTET 0Bpa3oBarba; Npenasak ca peaoBHe
HaCTaBe Y YUMOHWLW Ha paf Y OHNajH OKpyxeky 610 je n3HeHadaH u 6p3; HacTaBHMLM Cy Bunu
CyoyeHu ca bpojHUM M3asosiMa Tokom Bpsor npunarofjaBarsa HOBUM YCMOBMMA W HAYMHMMA
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pafa, KOMyHVKaLmje U pasMeHe, HOBIUM CPEeACTBMMa 3a pad U Pecypcuma, y komBuHauuju ca
Pa3NMYMTUM HUBOOM [WrUTanHe MUCMEHOCTU M HAaCTaBHWKA W CTydeHaTa, Kao W NpeTxoaHor
WUCKyCTBa Y KopULLNekbY AMTUTANHUX TEXHOMOTMja Y HACTaBM 1 33 y4eHbe.

KrbyuHe peun; nobpobut cTyneHata; Teopuja camoofpehera; HacTaBa Ha AarbuHy y
BaHpeHWUM cuTyaLmjama.
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Resilience of Higher Education Institutions in Serbia:
A Student’s Perspective

Olja Jovanovic", Ana PeSikan' and Slobodanka Anti¢'
University of Belgrade, Faculty of Philosophy, Belgrade, Serbia
* olja.jovanovic@f.bg.ac.rs

Abstract; The present study investigates the experiences of undergraduate students in pursuing
their studies in the initial months of the COVID-19 pandemic. In this study, we use an exploratory
descriptive approach through an online survey with a convenient sample of 467 undergraduate
students. The results indicate that the students have experienced emergency remote education
(ERE) as more demanding in comparison to the pre-pandemic face-to-face learning/teaching.
Since the ERE has been largely dependent on the resources of learners and their families, it is
important to highlight that 25.1% of students reported that none of the teachers showed interest
in differences among students in their living and learning contexts, while 34.5% reported that
none of the teachers individualized their teaching, accordingly. Recommendations are presented
to build the resilience of higher education institutions in Serbia during future emergencies.

Keywords: resilience; higher education; COVID-19 pandemic; education in emergencies.

Pe3nnujeHTHOCT BUCOKOLIKONCKMX ycTaHOBa Yy Cpouju:
nepcnekTuBa cTyaeHaTa

Peaume: Lurb paga je pasymeBarse 0DpasoBHMX MCKyCTaBa CTyfdeHaTa OCHOBHUX CTyauja y
npeuMm MeceuuMa naHgemuje kosuga 19. KopucTunm CMO eKcnnopaTuBHU LECKPUNTUBHM
npucTyn ocnarajyhu ce Ha nogatke NPUKYNIbEHe OHMajH YIUTHUKOM Ha MPUroAHOM Y30PKY OA
467 cTyOeHaTa OCHOBHWX CTyauja. Pesyntati ykasyjy Aa CTyOEHTU MpoLewyjy HacTaBy Ha
JarbiHy Y NpBUAM MeceLuma NaHAemuje Kao 3axTEeBHUjY Y OOHOCY Ha TPagWLMOHAMHN HaumMH
HacTaBe npe naHgemuje. C 0631pom Ha TO 4a Ce HacTaBa Ha [JarbuHy y MpBUAM Meceunma
naHLemuje y BENMKOj MepM OCIIOHWNA Ha pecypce CTyAeHaTa U HIXOBUX MOPOAMLA, 3HavajaH je
Hana3 ga 25,1% cTyaeHaTa M3 UCTpaxuBaka HaBOAM Aa HWKO Of HACTaBHWKA HWje nokasao
WHTepecoBare 3a pasnuke Mefly cTyaeHTuma, a 34,5% f[a HUMKO Of HacTaBHUKA HUje
npunarogmo Hactasy OBUM pasnukama. [obujeHn Hanasu nocnyxunu cy 3a opmynucame
Mpenopyka YCMEPEHUX Ha jayakbe PE3NNMJEHTHOCTM BUCOKOLLKOMCKMX ycTaHoBa y Penybnnum
Cpbujun.

KrbyuHe peum: pe3unujeHTHOCT; BUCOKO 00pa3oBatbe; NaHaemuja kosuaa 19; obpasosatbe y
Bpeme Kpuse.
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University Teachers’ Resilience

Dragana Bjeki¢" and Milica Stojkovi¢
1University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
* dragana.bjekic@ftn.kg.ac.rs

Abstract: This research focuses on resilience and perceived stress as important components of
university teachers’ well-being. Resilience is generally conceptualized as a process and an
outcome of successfully adapting to difficult / challenging life experiences and perceived stress
as individual feelings or thoughts about the level of stress a person is experiencing at a given
time period. In the context of teaching profession and the current pandemic circumstances, we
investigated university teachers’ resilience and perceived stress. The Brief Resilience Scale and
Perceived Stress Scale in digital format as Google Forms surveys are used in this study. Sample
consisted of 100 university teaching staff (university teachers and university teaching assistants).
The results show that the resilience of the university teaching staff is at a medium-high level.
Perceived stress is low. The correlation between resilience and perceived stress of university
teaching staff is negative and relatively high. University teaching assistants perceive more
stressful situations and stress feelings than university teachers. There are no differences in
resilience and perceived stress between university teaching staff from different educational and
research field. This study introduces new research topics and considerations in the contexts of
teacher education and university activities aimed at enhancing university teaching staff
resilience, stress management, and well-being.

Keywords: psychological resilience; perceived stress; teacher resilience; university teachers.

Pe3MJ1MjeHTHOCT YHMBEP3NTETCKUX HACTaBHUKA

Pe3aume: OBo nctpaxusatbe je (PoKycupaHo Ha pesnnmjeHTOCT/OTNOPHOCT 1 OMaXXeHU CTPEC Kao
BaXHe KOMMOHeHTe Bnaroctawa YHUBEP3UTETCKUX HACTaBHUKA. Pe3NnujeHToCT je reHepasnHo
OCMWLLIBbEHA KAo NPOLIEC M Kao pesynTar yenelHe aganTauuje Ha Telukohe 1 M3a3oBHa XMBOTHA
MCKyCTa, @ OMaXeHW CTPEC Kao WHAMBMAYarnHO oceharbe 1 pasMULLIbara O HUBOY CTpeca Koju
ocoba foxvBrbasa y ogpefeHoM BpeMeHCKOM nepuogy. Y KOHTEKCTY HacTaBHUuKe npodecuje
W aKTyenHuX NaHOEeMUJCKMX YCIOBa, WCTpaXuBane CMO PE3WNMJEHTOCT U OMaXeHW CTpec Y
HMBEP3UTETCKMX HacTaBHWKa. KpaTka ckanma pesunujeHTHocTW u Ckanma onakeHor cTpeca
npumereHe cy y paurutanHom dopmary (Tyrn dopmc ynuTHUK). Y3opak obyxsata
YHUBEP3NUTETCKO HacTaBHO 0cobibe — 100 YHMBEP3UTETCKMX HACTaBHWKA W YHUBEP3UTETCKUX
capagHuka/acucteHata. Pesyntaty nokasyjy fna je PEe3VIMjeHTHOCT  YHUBEP3UTETCKMX
HacTaBHMKA 1M CapafHuKa YMEpPeHO BWCOKa, a [a je OmaxeHW cTpec Husak. Kopenauwja
PE3UNMJEHTHOCTM W OMaXeHOr CTPeca je HeraTMBHa W penaTvBHO BUCOKA. YHUBEP3WUTETCKM
capafHULW/acCTEHTMONAXAjy CUTyaLMje MHOMO CTPECHUjUM W BuLle ce ocehajy nog cTpecom
Hero YHMBEP3UTETCKM HaCTaBHULM. He NOCToje pasnuke y pesnujeHTHOCTH 1 ONaXeHOM CTpecy
n3mefy YHUBEP3UTETCKOT HACTaBHOr 0Co6/ba M3 pasnnuuTUX 0bpPa3oBHUX U UCTPaKMBAYKMX
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norba. OBO WCTpaxuBate je OTBOPUMNO HOBE MCTPaXMBadke TEME M pa3maTparba Y OKBUPY
obpasoBarba HacTaBHUKA M YHUBEP3UTETCKMX aKTUBHOCUT YCMEPeHUX Ha nosehare
PE3NNUJEHTOCTH, YNpaBIbakbe CTPECOM 1 BNarocTare YHUBEP3UTETCKOr HaCTaBHOT 0Co6ba.

KrbyuHe peum: ncuxomnoLuka 0TNopHOCT/PE3NMJEHTHOCT; ONakeHU CTPEC; OTMOPHOCT/pe3unrin-
JEHTOCT HacTaBHMKa, YHUBEP3UTETCKM HACTABHULIN.
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From Collaboration to Solutions: Encouraging
Collaborative Problem Solving through School Practice

PeerSolvers Research Group:

Aleksandar Baucal', Dragica Pavlovi¢ Babi¢', Ana Altaras Dimitrijevic!,
Ksenija Krsti¢!, Zorana Joli¢ Marjanovi¢', lvana Stepanovi¢ lli¢!,
Marina Videnovi¢!, Smiljana Josi¢?, Tijana Nikitovi¢!,

Kristina Mojovi¢ Zdravkovi¢!, Milana Raji¢!, Jovan Ivanovi¢!
TUniversity of Belgrade, Faculty of Philosophy, Department of Psychology, Serbia
2 University of Belgrade, Institute for Educational Research, Serbia
* peersolvers@f.bg.ac.rs

Abstract; The aim of this paper is to present a viable, psychologically based framework designed
for systematical promotion of the adolescents’ capacities for collaborative problem solving and
possibilities for their cultivation through everyday school practice. Specifically, a model for
designing teacher-training programs is proposed, wherein several elements of effective
collaborative problem solving are drawn together.

Keywords: problem solving; cooperation; peers; socio/emotional competencies; intervention
study.

Op capapme 40 peluera: NoACTULaHEe 3ajeSHNYKOr
pelaBaka nNpobnema Kpo3 WKOMCKY npaKkcy

Pesume: Llurb oBor paga je da npeactaBuM OOPXMB, MCWXOMOLUKM 3acHOBAH OKBMP 3a
CUCTEMATCKO YHanpehere cnocobHOCTY agonecLieHaTta 3a 3ajeJHNYKO peLlaBare npobnema u
MOryRHOCTU 3a HIXOBO HEroBak€e KPO3 CBAKOAHEBHY LLKOMCKY Npakcy. KOHKpeTHO, NpeasioxeH
je mMogen 3a kpenpatse nporpama 3a 0byKy HacTaBHUKa, Y KOME j€ CMOjEHO HEKOMMKO eNleMeHaTa
3a edhmKacHO 3ajeJHUYKO peLlaBake npobrnema.

KrbyuHe peum: peluaBatbe Npobnema; capaatba; BpLUkbaLy; CoLMo-eMOLMOHaHe
KOMMeTeHLMje; MHTEPBEHTHA CTyauja.
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Innovative approach to teaching mathematics by
applying the knowledge acquired in Informatics and
computing

Bojana Apeli¢" and Vanja BoZovi¢
Elementary School “20. oktobar”, Vrbas, Serbia
* bojana.apelic7 @gmail.com

Abstract: Continuous progress in the field of Information and communications technology (ICT)
has an inevitable impact on all spheres of life, and therefore also on the teaching process. The
content that students are introduced to in Informatics and computing can be applied in almost all
subjects. Their application in mathematics has a multiple positive impact on student motivation,
increasing the efficiency of the teaching process, rational use of time in classes, development of
general cross-curricular competencies, as well as key competencies for lifelong learning. In order
to emphasize the connection between teaching subjects and enable students to apply the
acquired knowledge on concrete examples, subject teachers often design joint lessons or
projects. The paper presents some of the successfully implemented activities that show the
correlation of three teaching subjects: Informatics and computing, technique and technology, and
mathematics.

Keywords: innovative teaching; ICT; cross-curricular correlation; cross-curricular competences

WHOBaTUBHM NpUCTYN HacTaBN MaTeMaTuKe NPUMEHOM
3Hatba CTeYeHUX Y OKBUPY MH(OpMaTHKE U
payyHapcTBa

Pe3ume: KoHTuHympaHu nporpec y 06nactv nHopMaLmoHUX 1 KOMYHUKALMOHUX TEXHOMOmMja
(WKT) uma HemmMHOBaH yTULAj Ha CBe Chepe XUBOTA, Na CaMUM TUM M Ha HaCTaBHW NpoLec.
Cappxaju ca Kojuma ce y4eHuUM YnosHajy y OKBUpY MH(OpMaTUKe U padyHapcTea Mory ce
NPUMEHUTW y TOTOBO CBWUM HacTaBHUM npegMeTuma. Hbuxosa npumeHa y martematuuy uma
BULUECTPYKW MO3NTMBAH YTWLA] Kako Ha MOTMBaUMjy yyeHwka, noseharwe edukacHOCTH
HacTaBHOr npoueca, pauMoHanHO Kopuwhewe BpemMeHa Ha 4YacoBMMA, PasBoj OMLWITUX
MefynpeaMeTHUX KOMNETeHUMja, Kao W KIbYYHUX KOMMETEHUMja 3a LENOXMBOTHO yuyere. Y
LWrby uCTULaka Be3e uamehy HacTaBHUX NpegMeTa 1 0cnocobrbaBara y4eHuka 4a npumetyjy
CTEYeHa 3Hatba Ha KOHKPETHUM MpUMepuMa, MPeAMETHU HAaCTaBHULM YeCTO OCMULLIbAaBajy
3ajeHNYKe YacoBe WNKM npojekTe. Y pagy Cy MpuKas3aHe Heke 0f YCMeLHO peann3oBaHuX
aKTMBHOCTM KOje npeAcTaB/bajy Kopenauwjy Tpu HacTaBHa npeamerta: MHgopmatuke u
payvyHapcTBa, TEXHUKE W TEXHOMOTMje 1 MaTeMaTKe.

Krbyune peum: uHoBaTuBHa HacTasa, VKT, mefynpeameTHa kopenauuja, mehynpeameTHe
KomneTeHLuje.
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Teaching of programming in the cloud:
a paradigm for the new era

Milo Papié", Dalibor Cukljevi¢ and Zoran Lukovié
! University of Kragujevac, Faculty of Technical Sciences Cadak, Serbia
Elementary School “Dr Dragi$a Migovi¢”, Catak, Serbia
* milos.papic@ftn.kg.ac.rs

Abstract: The paper presents web-based services and tools that are used in programming
practice and can be used by teachers and students when mastering material related to
programming. This material is provided in programs for teaching and learning for the subject of
Informatics and Computing in the eighth grade of elementary school, i.e. Computing and
informatics in the second year of high school. The paper aims to guide teachers to the existence
of these tools and popularize their use and transition to a new teaching concept when it comes
to programming, according to the advantages that these tools have in comparison to their
desktop versions, which teachers are familiar with through the textbooks of all publishing houses
available on the domestic market.

Keywords: JupyterLab; JupyterLite; GitHub; Markdown; Google Colaboratory.

HacraBa nporpamupatma y obnaky:
napagurma Hosor no6a

Pe3ume: Y pagy cy npukasaHu CepBuCM W anaTtu Koju ce KOpUCTe Y Nporpamepckoj npakcu a
MOTY WX KOPUCTUTW HaCTaBHULM U yYeHULW NMPUIMKOM CaBnafaBarba rpagvBa Koje ce OfHOCK
Ha nporpamuparse M Koje je npenswheHO nporpamMuMa HactaBe W yyewa 3a npeamer
WHdopmaTuka n pavyHapcTBO Yy OCMOMO pa3pedy OCHOBHE LUKOMEe, OJHOCHO 3a npegmer
PayyHapcTBo M uHbopMaTWKa Y ApyroM paspefy rumHasvje. Pag uma 3a uurb ga ynytw
HaCTaBHUKe Y NOCTOjake JaTUX anata U nonynapuayje kuxoBy ynoTpeby 1 npenasak Ha HOBY
KOHLIeNT HacTaBa Kaja je pey 0 nporpamupaby, CXO4HO NpegHOCTUMA Koje faTh anatu uMajy y
OJHOCY Ha CBOje [EeCKTOM Bepanje ca Kojuma Cy HacTaBHULM YMO3HaTW kpo3 yubeHuka CBuX
n3gaBadvkux kyha JOCTynHe Ha gomahem TPXKULTY.

Krbyune peun: JupyterLab; JupyterLite; GitHub; Markdown; Google Colaboratory.
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Digital and psychological resilience support by peer
problem solving and networking

Milica Stojkovi¢!, moderator

Participants: Dragica Pavlovi¢ Babi¢?, Aleksandar Baucal?, lvana Krsmanovic',
Darko Hini¢', Marina Videnovi¢?, Gorana Raki¢ Baji¢3, Dragana Bjekic!,
Piergiorgio Guarini4, Benedetta Ragni* Izabela Kapsa®

1University of Kragujevac, Faculty of Technical Sciences Cacak, Serbia
2University of Belgrade, Faculty of Philosophy, Belgrade, Serbia
3University of Kragujevac, Faculty of Science & Faculty of Philology and Arts, Kragujevac
4University of Foggia, Italy
5The Kazimierz Wielki University, Bidgoszcz, Poland

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 aim of the roundtable is to present two projects (DIGIPSYRES and
PEERSolver) and their intersections. Project , The PEER model of collaborative problem solving:
Developing young people’s capacities for constructive interaction and teamwork" is the national
scientific research project of the Faculty of Philosophy, Department of the Psychology, the
University of Belgrade, supported by The National Ministry of Education, Science and
Technological Development of the Republic of Serbia. The main common focus of both projects
is related to peer support, peer problem solving and networking in the context of supportive
participation in the community, as well as enhancing the resilience of young people and their
social activity. 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, while the goal of the PEERSolver project is to develop a supportive network based on
a theoretical model and practical experience of peers supporting, The role of peer collaboration
is acknowledged by both researchers and everyday educational practice. While it is necessary
to study peer collaboration, support and skills necessary for this, on the other hand, more
intensive action of educational institutions in the development of peer collaboration is needed,
both for active participation in solving problems in the social community, and for mutual support
for strengthening mental health and achieving resilience. For those reasons, a roundtable
discussion is initiated with the aim to create new insights and perspectives.

Keywords: peer support; psychological resilience; digital resilience; peer problem solving,
networking.
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Moapuika 3a pa3Boj AurMTanHe u NCUXONOLLKe
OTMNOPHOCTU CTyAieHaTa NyTeM BPLUHAYKOr peluaBatba
npobnema u ympexaBama

Peaume: Oxpyrnn cTO Ce opraHu3yje y OKBMpY MpOjEKTHUX aKkTWBHOCTM npojekta Epasmyc+
CTpaTeLLKOr NapTHepCTBa ,YHanpehere aurutanHe 1 NcuxoroLke OTMOPHOCTY KPO3 BPLUHAYKO
yMpexaBare Yy OHMajH OKPYXety Y BpeMe Kpuse®, KojuM KoopauHupa YHUBEpP3WUTET Y
Kparyjesuy, ca naptHepuma YHusep3autetom y ®ofu, Wtanuja u Yuusepautetom Kasumup
Benukn y Bugrowdy, Morbcka. Llurb okpyrnor ctona je npeAcTaBbawe [fBa NpojekTa
(DIGIPSYRES and PEERSolver) u tuxoBux npeknanarsa. Mpojekat ,PEER mogen 3ajegHuykor
pelwaBarwa npobnema: PasBujare KamauuteTa MIagux 3a KOHCTPYKTMBHY WHTEpaKUMjy M
TUMCKM paf’ je HauMOHamHW HayyHoucTpaxwusauku npojekaT dunosodckor dakynTeTa,
Operberba 3a ncuxonorujy YHusepsuteta y beorpagy, nogpxaH of ctpaHe MuHuctapctea
npocBseTe, Hayke W TexHonowkor passoja Penybnuke Cpbuje. MnasHu 3ajegHnyku okyc oba
MpojeKTa je Be3aH 3a BPLUHbayKy MOApLLKY, pellaBakbe BpLUHbayKkux npobrnema u ympexaBame y
KOHTEKCTY noapxasajyher ydyewwha y 3ajegHnLM, Kao W jayarbe OTMOPHOCTH MNaauX U HUXOBE
ApywrBeHe aktusHocT. Linms npojekta DIGIPSYRES je aa ce pa3ssuje MHCTUTYLMOHANHM OKBUP
3a noborbliake AUTUTanNHE W MCUXOMOLIKE OTMOPHOCTM CTyAeHaTa Kpo3 BpLUHAYKO
yMpexaBatbe Y OHMajH OKpYXetby y BpeMeHuMa kpuaa, Aok je unb PEERSolver npojekTa passo;
MpeXe NOApLUKE 3acHOBaHe Ha TEOPMjCKOM MOLENy W MPaKTUYHOM WCKYCTBY BpLUH-auKe
nogpLuke. Ynory Bplikayke capafre NMpusHajy M UCTpaxuBaun W CBaKogHEBHa 0OpasoBHa
npakca. C jemHe ctpaHe, NoTpebHO je M3y4aBaTW BPLUHbAYKY capadtby, MOAPLIKY W BELUTUHE
HEeomnxoAHe 3a TO, a ca [fpyre cTpaHe, NOTPEOHO je WHTEH3MBHMjE [enoBake 0BpPa30BHUX
WHCTUTYLMja Y pa3Bojy BpLUK-AYKe Capaare, kako 3a akTMBHO ydeluhe y pelasaky npobnema
y OPYWTBEHOj 3ajedHuuM. 3ajedHuue, W 3a MefycoOHy nogpluKy 3a OfpxaBakbe W jayarse
MeHTasTHOr 3[paBrba 1 NOCTU3ake 0TNOPHOCTU. CTora je OKpYrIM CTO MHULMPaH NpenosHaTum
CNMYHOCTMMA W UcnpenneTaHolwhy uaeja, TEOPMCKMX OKBMPA, LMrbeBa 1 3Havaja iBa npojekTa.

KrbyuHe peum: Bplukbadyka MOAPLIKA, MCUXOMOLIKA OTMOPHOCT, AMTUTANHA OTMOPHOCT.
pellaBarse Npobrema BplUtbaka, yMpexasarse,
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