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Kparak cagp:xaj: Kputnuko Munssame y Hayl, je CIOCOOHOCT pa3iuKOBamba YHHEHUIA O] IPETIIOCTABKY,
aHaNIM3Upame rmojaraka 0e3 NPUCTPACHOCTH M ITIOCTaBIbahE INTAMka KOja BOJE TyOJbeM pa3yMeBamy CBETa KOjH
Hac oKkpyxyje. Kpo3 kpuTHuko MUlLJbake, HAyUYHHUIH J0j1a3¢ 10 OTKpulia Koja MEHajy Halll IOTJIe] Ha CBET.
OHo mpe/icTaBba OCHOBY Ha K0joj ce usrpal)yje Haydnu MeTo]1. be3 criocoOHOCTH 1a KPUTHYKH Pa3MUIILIBAMO,
HAy4YHU HampeJak Ou OMO 3HATHO OTpPAaHWYEH, a Halla cIocOOHOCT Ja perraBamo TpoOiieMe, JOHOCHMO
WHOBaIMje 1 uarpalyjemo onpxupy Oynyhaoct 6mna 6u ymamena. [Ipojekr NANO-THINK (Teaching critical
thinking in science through nano-learning and virtual exchange principles) 06aBu ce pa3BojeM
CHELMjaIM30BaHOr TporpamMa yuerma KOjH aKTHBHO IMOJICTHYE Pa3BOj KPUTHUKOT MHULUBEHA Y Pa3InUUTHM
Hay4YHUM JuciuruinHaMa. KopunihemeM TexHoIorHje yuemha Ha JaJbuHY U KOHIIENITa HAHO YUekha, 0Baj MPOjeKT
nMa 32 LUJb Ja IPYXKH CTyAEHTHMA e(DUKACHO U JEAMHCTBEHO UCKYCTBO yU€Ha. Y OBOM pajay Cy NPelCTaBJbEHH
KJbY4HH pe3yaratd GAP aHanmse crpoBeneHe Ha y30pKy oa 585 cryaeHara u 218 mpodecopa 1 HaCTaBHOT
ocobspa 3 Cpouje, XpBarcke, LlpHe ['ope u bocHe u Xeplierosnne, Kao u JaJbu KOpPAIK Y OBOM IPOjEKTY.
[Ipojexar ce peanusyje y mapTHepcTBY ca cienehum mHcTUTynMjama: DakynTeT 3ApaBCTBEHUX CTyIHja U3
Pujexe, koju je m KoopauHaTop mpojekTa, EnextporexHmuku wuHCTUTYT Humkoma Tecma u3 beorpana,
VYuusepsurer y Howoj ['opunmn, Meauuuacku daxynrer u3 I'pana, MHTepHaunonanaun Bur¢ yHUBEP3UTET,
Wucturyr Verlab w3 CapajeBa, xomnanuja B-Solutions w3 TuBra m MeljyHaponHa akajaemMHuja Hayka U
yMjeTHOCTH Y bocHE 1 XepIrieroBuHH.

K/byyHe peum: KpUTHYKO MHUILbEHE, HayKa, 0Opa3oBame, HAHO-yUYCH€, yUemhe Ha JaJbHHY, BHPTYEITHA
pa3MeHa.
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Abstract: Critical thinking in science means the ability to distinguish facts from assumptions, analyzing data
without bias, and asking questions that lead to deeper understanding. Through critical thinking, scientists make
discoveries that change our perspective on the world. Critical thinking represents the foundation upon which
the entire scientific method is built. Without the ability to think critically, scientific progress would be
significantly limited, and our ability to solve problems, innovate, and build a sustainable future would be
diminished. NANO-THINK project (Teaching critical thinking in science through nano-learning and virtual
exchange principles) is dedicated to developing a specialized learning program that actively encourages the
development of critical thinking in various scientific disciplines. By utilizing distance learning technology and
concept of nano-learning, the project aims at providing an efficient and unique learning experience. This paper
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presents key results of the GAP analysis conducted on a sample of 585 students and 218 teaching staff from
Serbia, Croatia, Montenegro and Bosnia and Herzegovina, as well as further steps in this project. The activities
are implemented in partnership involving the following institutions: Faculty of Health Studies from Rijeka,
which is also the project coordinator, the Nikola Tesla Institute from Belgrade, University of Donja Gorica,
Medical Faculty from Graz, International Burch University, the Verlab Institute from Sarajevo, company
B-Solutions from Tivat and the International Academy of Science and Arts in Bosnia and Herzegovina.

Keywords: critical thinking, science, education, nano-learning, distance learning, virtual exchange.

Buorpadmuje | Biographies
Aparana Haymouh-Bykosuh (Dragana Naumovic Vukovic)

Hp Hparana Haymosuh-Bykosuh je mumnmomupana Ha EnekrporexHuukoM dakynrety
VYuusepsutera y beorpany 1992. Maructpupana je Ha uctom daxynrery 1997. ronusne.
3Bame JokTOpa Hayka crekna je 2018. rommnHe Ha @DaxynTeTy TEeXHMUYKHX HayKa
Vuausesurera y HoBom Cany. Y UHctutyTy 32 HykieapHe Hayke BUHYA Ouna je
3arociena o 1992. no 1997. roqure. Y nepuony oxn 1997. no 2003. ronune paguna je y
Hupexnuju 3a Mepe u aparouene metane y beorpamy. Ox 2003. romune pagu y
Enexrporexunukom uHcTUTYTy Hukoma Tecnma, beorpax, kao pykoBoawiian
Crenyjanu3oBaHe Jiaboparopuje 3a  eTaJOHHpame. AKTHBHO — YYECTBYje Y
UCTPXMBAYKUM IIPOjeKTHMa M3 OOJIACTH MEpPHHX TEXHHKAa W MEPHHX TpaHc(popMmaropa, a MOCEeOHO y
MPOjeKTHMa Pa3Boja MEPHHUX MeToJa ¥ MEpHHX ypehaja u cucreMa 3a HCIIUTHUBAakE TAYHOCTH U €TAIOHUPAIHE
MepHHX TpaHcgopmaropa. [enerar je CpIickor HaIMOHATHOT KOMHTETa Y Mel)yHapoIHO] eIeKTPOTEXHHYKO]
komucuju IEC, Texanukn xomuter 38 (IEC TC 38) — Mepuau tpancdopmaropu. IIpencenuk je Ctymujckor
komuteTa SK A3: Bucokonanoncka onpema, Cprckor HarpioHatHor komuteTa CIGRE — CIGRE Cpbwja.

Dragana Naumovi¢ Vukovic, PhD received the Dipl. Ing. degree in Electrical Engineering and the M.Sc. degree
from the University of Belgrade, Belgrade, Serbia, School of Electrical Engineering, in 1992 and 1997,
respectively. She received the Ph.D. degree from the University of Novi Sad, Faculty of Technical Sciences in
2018. She was with the Institute of Nuclear Sciences, Vinca, Serbia, from 1992 to 1997. She was with the Bureau
for Measures and Precious Metals, Belgrade, from 1997 to 2003. Since 2003, she joined the Nikola Tesla
Institute of Electrical Engineering, University of Belgrade, Serbia where she is currently Head of Calibration
Laboratory. Her current research interests include the calibration techniques for instrument transformers and
electronic instrumentation, as well as the design and manufacturing of precision test equipment for instrument
transformers. She is a delegate of the Serbian National Committee in the International Electrotechnical
Commission IEC, Technical Committee 38 (IEC TC 38) — Instrument transformers. She is also the chair of the
Study Committee SK A3: High Voltage Equipment, of the Serbian National Committee CIGRE — CIGRE Serbia.

Bopuc Antuh (Boris Anti¢)

IIpod. ap bopuc Autuh pagu Ha @akynrery TexHuuHUX Hayka y HoBom Camy ox 1999.
roguHe Ha Karepau 3a enexkTpuyHa Mepemwa, Jlenaptmana 3a EHepreTuky, eJ1eKTpOHUKY
U TelnekoMyHHKanyje. [JoOMTHHK je mpecTwkHe cTureHauje Hemaukor apymTea 3a
akageMcky pasmeny (DAAD) y nepuoay 2001/2002 roaune. AyTop je BHILE paaoBa Ha
noMahvM 1 MeljyHapoaHUM KOH(EpeHIjaMa U CTPaHUM YacolrcuMa, a 00jaBHoO je U
nBa ynOeHuka. McTpaknBauka Kapujepa je ycMepeHa Ka o0jacThMa eNeKTPUYHUX
Mepema, TeIEeKOMYHUKAIMja U ocMarpama 3eMibe. [1o3HaBail je eBpOoICKUX perynaTiBa
u nponenypa. On 2008. ronuHe 70 1aHac akTHBHO je ydecTBoBao Ha Buiie TEMITYC
npojekara (USP-OF, TIU, KNOWTS, STREV), ERASMUS+ npojekara (NANO-THINK), FP7 mpojexara
(AgroSense, BalkanGeoNet, EOPower, IASON, InnoSense, Fractals) u H2020 npojexara (SMART4ALL).
2014. roguHe paauo je Kao CIOJbHU capaJHUK 3ajeqHuukor uctpaxkusadkor rentpa (JRC) EBporicke komucuje
W HalMOHAJIHA KOHTAaKT ocoba 3a HayuyHy MOApPUIKY HMIuleMeHTanuju JlyHaBcke ctpareruje u JlyHaBcke
pedepentHe nHGpacTpyKType npocTopHuX noaaraka u cepsuca (DRDSI). buo je mpeu pykooxunar Llentpa
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3a TpaHchep TexHonoruja Yuusepsuteta y Hoom Cany. Y kommanuju Smart Grid Solutions noo Hosu Can
o0aBsba (OYHKLHjY TEHEPATHOT TUPEKTOPA.

Prof. Dr. Boris Antic works at the Faculty of Technical Sciences in Novi Sad since 1999 at the Department of
Electrical Measurements, Department of Energy, Electronics and Telecommunications. He is the recipient of
the prestigious scholarship of the German Academic Exchange Service (DAAD) in the period 2001/2002. He is
the author of several papers at domestic and international conferences and foreign journals, and has published
several textbooks. His research career is focused on the fields of electrical measurements, telecommunications
and Earth observation. He is well versed in European regulations and policies. Since 2008 to the present, he
has actively participated in numerous TEMPUS projects (USP-OF, TIU, KNOWTS, STREYV), ERASMUS+
projects (NANO-THINK), FP7 projects (AgroSense, BalkanGeoNet, EOPower, IASON, InnoSense and
Fractals) and H2020 projects (SMART4ALL). In 2014, he worked as an external associate of the Joint Research
Centre (JRC) of the European Commission and the national contact person for scientific support for the
implementation of the Danube Strategy and the Danube Reference Infrastructure for Spatial Data (DATA and
services). He was the first head of the Technology Transfer Centre at the University of Novi Sad. He holds the
position of General Director of Smart Grid Solutions doo Novi Sad.

HeBena MauemieBuh (Nevena Malesevi¢)

Hesena Manemesuh, MacTep HHXEHEp €ICKTPOTCHUKE W PavyHApCTBa, 3aBPIIMIIA j€
OCHOBHE W MacTep cTynuje Ha EnekrpoTexHHYKoM (akynTeTy YHHBEp3UTeTa Yy
Beorpany, Ha cmepy Enepreruka. TpeHyTHO je Ha JOKTOPCKHM CTynWjama Ha HCTOM
thakynrery. Ox 2019. ronune 3amocnena je y Macturyty Hukomna Tecra, tne pagu kao
CTpY4HH capaiHuk y LleHTpy 3a exekrpomepema.

Nevena Malesevi¢, MSc in Electrical Engineering and Computer Science, completed her
bachelor's and master s studies at the School of Electrical Engineering, University of
Belgrade, specializing in Power Engineering. She is currently pursuing her PhD studies
at the same faculty. Since 2019, she has been employed at the Nikola Tesla Institute,
where she works as a research associate at the Electrical Measurements Department.

Jlyka UBanosuh (Luka Ivanovic)

Jlyka je pobhen je 1997. ronune y BasbeBy. OCHOBHE U MacTep CTyIUje 3aBpPIIUO je Ha
Enexrporexanukom Qakynrery YHuBep3uteta y beorpamy, Ha cmepy CurHamu wu
CHCTEMH, TJIE j€ CTEeKa0 TeMeJbHa 3Hama U3 00IacTH 00pajie CUrHaIa, MAIIMHCKOT yUeHka,
CHCTeMa yIpaBJbama U yrpaheHnx cucrema. TpeHyTHO je Ha JOKTOPCKUM CTyAHjaMa 13
o0JacTu ynpasJbama cucTeMuMa U o0pazie curnana. [Ipodecnonanny kapujepy 3amnodeo
je mpakcoMm y xommanuju EHEJI n.0.0, rne ce 6aBuo PLC mporpaMupameM U pa3BojeM
\ Mofena 3a o0yky. Ox ¢ebpyapa 2021. rogune 3amocieH je y Mactutyty Hukona Tecia

y Beorpany xao embedded sofiware nnxemep. Y OKBHPY CBOT pajia yu4eCTBYje Y pa3Bojy
anroputamMa 3a CHcTeMe MoOyda CHHXPOHHMX MAIllMHA, MpOrpaMHpamy MHKPOKOHTPOJIEPa, MHIYCTPH]CKO]
KOMYHUKAIIMJU ¥ HHTETPAINj1 HUCKOHAIIOHCKE €JICKTPOHHKE 3a poliecHy KoHTpony. [lopes npodecruoHamHor
aHra)kKMaHa, aKTUBHO ce 0aBH HAayYHHM paJIOM, a FHErOBH HMCTPaXKMBAUYKA HHTEPECH YKIbYUYjy TPUMEHY
MAIIMHCKOT yuerha y eJICKTPOCHEPTETHIIH, 00pay CUTHAIA U ONITUMH3AIIN]Y YIIPaBJhatha eICKTPOCHEPIreTCKUM
cucteMuMa. AyTop je BHINE HayYHUX pajioBa, YKIbYydyjyhu oOlacTH MoJeNoBamka CHHXPOHUX T'eHeparopa u
CcTaOWIIHOCTH HAIllOHA Y MHKPOMpEKaMa ca IPUKIbYYCHUM BETpOEJIeKTpaHama.

Luka was born in 1997 in Valjevo. He completed his undergraduate and master’s studies at the School of
Electrical Engineering of the University of Belgrade, majoring in Signals and Systems, where he acquired
fundamental knowledge in the field of signal processing, machine learning, control systems and embedded
systems. He is currently pursuing his doctoral studies in the field of systems management and signal processing.
He started his professional career with an internship at ENEL d.o.o., where he was involved in PLC
programming and development of training models. Since February 2021, he has been employed at the Nikola
Tesla Institute in Belgrade as an embedded software engineer. As part of his work, he participates in the
development of algorithms for excitation systems of synchronous machines, programming of microcontrollers,
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industrial communication and integration of low-voltage electronics for process control. In addition to his
professional engagement, he is actively engaged in scientific work, and his research interests include the
application of machine learning in power engineering, signal processing and optimization of power system
management. He is the author of several scientific papers, including the areas of synchronous generator
modeling and voltage stability in microgrids with connected wind farms.
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