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Rezime

Inteligentni transportni Si st emi (1'TS) pr e
saobralajne infrastrukture Kkroz pri menu sa
tehnologija.ht egr aci jom savremeni h tehnologija I TS
korisnika, infrastrukture i vozil a, | i me s
zahtevima koji se postavljaju pred niju i ef
Gl avni probl emi u oblasti saobralaja su sao
saobralajnog toka i zagalenje givotne sredi:H
mogu da doprinesu regavanju ovibtgliropid @imlaem
postaju sve izrageanipjois,t azjbeo gs vlee gzan aullagjgnai jlaT Su
Kroz rad smo geleli da prikagemo kako pamet
mobilnosti i doprinose s t v darotkrijemainovadije kpje vi h gr
pokrelu I'TS revoluciju.

1. Uvod

Gl avni problem u saobralaju su saobraiajne
zagalL@wij epr obl e mi posmbdooi ma, igdagémienut rgo
svetskp opul acije. Kljulno je sprovesti,i razvi f
u urbanim sredinama, sa ciljem povelanja bez:
sistema

Naj vel a k onagnSavanojiAinaici, Evropi $Aziji.



Slika 1. Lokacija inteligentih transportnih sistema u svetu

Kako bi se postigliciljeviIT$8 pri menj uju se razlilite komp
tel ekomuni kaci j a, obrade i nf oasu&amnpgnente i kK ont
melLusobno itmn&geovai gu zbodkolt éigmaacsiej iqvi Si s

kooperativni ITS C-ITS). Komponetne | TS mogu -taiptimer pr ost «
mogu se nalaziti u vozilimana semaforiman a d v o g nilj daugirn mfaastrukturnim

elementima Ova inovdivna tehnologija prikuplja podatke sa detektoia,vozila ili

centraneu pr avljjeali né ce idvosnerougoimawa kaci j u i zme L u
infrastruktureicentaz a upravl janje saobral ajem.

Trenutni tendovi u ITS tehnologiji obuhvataju integraciju B&r e, gapredak uazvoju

autonomrh vozi | a, epadabsdalejnjpanpypravl! janj a saobr al e
infrastrukture,g i r emobilmosti kao uslugeMaaS),u n a p r esdjberrbgzbednasti
zagpodat aka iad peimanel vgenci jUevomr amhuy ama kmjg

j e poskvoeniceenpat u Apamet nogf & lkominkagijevozilokaa z v 0j u
svemu (V2X) sa posebnim osvrtonab e zbednost ranjiviVWUul esni |}
(Vulnerable Road Users)

2. Autonomna vozila i V2X komunikacija

Autonomna vozila (AV) sve Vi ge nnagezendjg u deo
planiraju njihovu integraciju u sisteme javnhog prevoza u narednim godinama. Pametna
vozila o mo g u | &omanjkaciy s a okrugenjem i sawemenkt i ma
telekomunikacionih sistema. Postojea z lobli¢i V2X komunikacije:

9 voziloi vozilo (vehicleto-vehicle, V2V),

1 voziloi infrastruktuara (vehickeo-infrastructure, V2I),
1 voziloip e g a k +opedésiac, V2P),

1 voziloiur el aj -tofdevied) V2D), e



1 voziloimobi | na mr-te-getwork, G\2K)j c | e

1 ivozioiel ektroener gettedtigdV28r. ega (vehicle
Aspekti bezbednost.i u okviru komuni kacije i
infrastrtk t ur om (V2l) do sada su detaljno istragi
saobral ajkuao V{RtU) su pegaci, bi ci kTidale . i k o
predstavl!l jaju obl ast koja tragi dombat nu p
I mpl ementiraju u autonomnim wvozilima omogu
Ukl julujuli pokrivanje mrtvih uglova, detek
na nepovoljne vremenske usl ove. Ove ufunkci c
V2V i1 V2I komuni kaci j e. MelLutim, fokus post
identifi kaciju i komuni kaciju s a drugi m
komuni kacionu infrastrukturu radi efi kasne

saobual a

V2V (vozilo—vozilo)

Pozicija
Pravac

Komuni kacija izmelu vozila (V2V) omogu
se vozilima pruga moguinost melusobno
trenutne pozicije i pravca kretanja.Tehnologija V2V doprinosi u smanjenju
saobjrnailha nezgoda, ubl agavanju saobral
efikasnosti.

Kao osnovna komponenta naprednih siste
(AD) , V2V tehnologija omoguliava vozil

|=

A ofo 1

Komunikacija vozilei nf r astruktura (V2I) omogul a
fr

el ementima saobralajne in astrukture
znakovi i senzor i na putu. I nt e gr a cinetj
smanjenju saobralajnih zagugenj a, opt
celokupnog saobralajnog sistema.

Pored toga, V2I komuni kacija pruga zn
Komunikacija tipa vozilp e gak (V2P) fokusira se na
ulesnika u saobralaju, ukljulujuli pec
Ova tehnologija se oslanja na ugibdrugét
mobilnih sredstavk oj a kori sni ci poseduj u, s ci

pologaju i kretanju.

Vozila opremljena V2P tehnologijom koriste ove informacije kako bi pravovrerr
idetifikovala prisustvo rianbjeigviiah puolteesn
nezgode, |ime se povelava ni wsitudsijkzabdead n
prel azi ul i cu, daprimiolba v @ tredldofh erenmeod aspori ili

V2N (vozilo-mreza)

Saobrataj
Vremenski uslovi
Prediozi rute

Komunikacijatipa vozilomr e ga o W®dNY | av a pozilae a iong
komunikaciononinfrastrukturomu k | j urhal iuline mFie grar é d
povezanost omoguliava vozilima pris
gt oposduaci o,vemendka peofnaza,prepbre rueidrug relevantni
podacikoji doprinoseefikasnijemi bezbednijenputovanju.

Paed togaV2 N omogul ava dalji nsk softvdra § &
proi zvol abimma u tiaadetekiujg e h n stanj& wzila i obezbed:
nadogradnj softveraTak pL & 2N komuni kaci ja po:
gradova i povezanils a o b rihaekosistemagp r i menj uj ul i p o
vozilasa drugim izvorimanformacig kao gt o su si ster
infrastruktura.



U kontekstuautonomnih vozila i V2X tehnologija/RU predstavljaju poseban izazjer ih
j e tetelt@vati i pratiti u realnom vremenu, posebno u uslovima slabe vidljivosti

nepovoljnih vremenskihuslovdi | o ge pokri venosti telekomunik
3. V2X bezbednosni sistemi za ranjive
Pojam ranjivial ajl eshVRW&A) uodmodir se na nemot o
Su pegaci i biciklisti, al i i na,osobe sa |
odsustva fizil| ke z ag tSarhazeojemnnositaoblikarirdividaajnago m o k r
prevoza, kaggt o su el ektril ni trotinetiobokhaakat gt
spektar ulesnika koji zahtevaju posebne mer
Prema podacima i2020. godie, ranj i vi u| eswklicjiuluuj=dob rpael
bicikliste i motocikliste- | i nu | pr is3D% strgdalbu s aobr al aj mam nezg

p o d r Eviopske unije.

5%

9«

y

,“%{%J?}‘?’

-

Ostali mPeSaci mBiciklisti = Motociklisti ®Vozila
Slika 2. Broj saobralajni huBveogskopudija sa s mr

Prema podacima Instituta za osiguranje u oblasti bezbednosti na putevima (Insurance
Institute d Highway Safetyi | | HS) poginul i pegac.i |l ine 17
saobralajnim nezgodama, dok bUmkoszhiagrmmi nloi ne
napretiu razvoju sistema napredne assitesezmnci j e
det ekci jdiugghbegdleaniosne sisteme, br o] smrtno
deset godina nastavlja da raste.

UvolLenje pouzdani h i bezauwwmnajazila (AW)pasiajg aci on
od kI j ul ruarganimsregihampgad e j e i nt er akamijjia iihz md lew r
u saobrudleajSavlemenar e genj a u di zaj nuk lajuut]ounjounn
modelovanjeobrazacak r et anj a | pacilieany amg \abelVaRmdstmvin

ul esn i ka uNaprimerb nalapj a nrjiharakaza bidiklist,jea njihova
vela brzina 2z adutonemnag vbziaqegosr!|euapkacg g kua .

Pored t oga, ispoliav@junkpredveliveiobrdse s ponaganj a, kao gt
pr el az a kustazakakp lai ighbedli kaskrsnic Ovakvesituacije predstavljajazbiljan

izazov za bezbednosne sisteleeg e ner i gu vel i ki broj granil nil
sistem za planiranje putanje AVoma uzeti u obzir kako bi se izbegli sudari.

Premai z v e grganiacijeBrake( 201 8) , vige od 1,3 miliona
saobral ajni m neszvwgakdaa nmiarpu goap adirhtevkeat e gor i j i VR
ovih grtava pot i |bezo matorizavanihakofnomija (Radjoa izKunoay, u

2018).



U poslednjmgodinana, u r b a n i ngiti dohogiaci pditéka peirhenili su progresivne

mere zap 0 v e |bezbegn®sty R U , kao gto su: smazyjpdnaj e ogr
posebni hkihbtiaka,i kit ie$ i igle nt ne npmedrisigalizaciome s a
poboljgane meve merdd jpemagu . vozali ma da u r
informacije i Vvi zuelpnad ugorma adsakom flekven@oms e p oV ¢
kretanjaVRU.

Tradicionalno,v o zs® loslanjajjn a |zwal gpr epoznavanje rizilnih

kretanje g § aMal u V2Xtehnologijez nal| anfamr elLuj u osistamzaer cepc
prijem V2X komuni kacije u vigpedvidipotemijane da pr
opasnu situacijuN a s | i |, \&X sistemi¢mituju upozorenja @risustvubiciklista ili

rizi ku od sudara, | ak 1+ u tzv. mrtvim ugl ov

Komuni kacija 1 z meliuwehceto-Pddestridy pe galsda agVZR sp
segment gl r sestgma komunlkaqe vozilo-sasvime (V2X Vehicleto-Everything,

omogulavajullekbejmlul nrua zimemepri nf or maci ja i zm
tehnol ogi jmecimmmpmguodremenpr enogenj e poidratanmka o |
pegabaili ma u oeksistenyi &2 luiM2nivako V21 , poseduju
tehnil ke [ kéraktaristike &apea Ih nierdvajaju. Uspostavljanje V2X
komunikacionog| v or a zahteva prisustvo j edinica
komuni kaci onog | inka. U tipilnom V2P scenar
vezu sa pametni mbilb eifeltnb o hio mppegadRazmemm mr e g
podataka odvija se kroz tri definisana regi
U okviru V2X komuni k aenarijpknoi jhi sdi esftienmag,u rsatzel pie
interakcije izmelLu voOwil apriotakohbvaognapbr ki
odrelivanju efi kasnosti, bezbednost.i i pr

protokola, prikazana u nastavku, opisujia z | pristupeti igazove u razmeni informagija
sa direktnim uticajema bezbedns s a@mbr al a
Scenario 1i Detekcija zasnovana na infrastrukturi

U ovom scenarijy komuni kacija izmelu vozila i peg
postavl jenih dug saobralajnica. lako e i
nar ou komtekstug i e priknene, kori sti Sse uU zonama Vi Sc

semaforizovane rasikr®wagcepii ptegm| @mopuied aa
podataks vi h rel evantnih ulesnika u saobralaju
znal ajno u snionjewnsimviilma oaddwviyiaj anja saobral aj
Scenario 2i Detekcija zasnovana na vozilu

U ovom modelu, komuni kacija se oslanja iskl
vozil u. Ov aj pristup je ogranilen prostornc
omrtvim uglovi mao, gde j e smanjena preci znos
signal a, gto je | est sl ul aj U gustim urbani
nedostupnost mobilne mrege u udaljenim il:@
Kao posledicatogay, si tuacijama kada vozilo nije pove
u okviru GV2X sistema)- | a k i visoko automati zovano vozi
objekte koji se nalaze izvan njegove linije vidljivosti (NLOS8lon-Line of Sight).
Scenario3iDet ekci ja zasnovana na ranjivim ulesnici ma

U ovom pristupu det ekci jpadrazumeva upoetrefametdn e s ni k a
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teleforaili u r e L a/pPXakonsumikacionm sposobnostima koje korisnici nose sa sobom.

Na t aj nalmons,t aVRW galje podatke o0 svojoj I
omogul avajuli vozilima u neposrednom okruge
prisustvo i blagovremeno reaguju.

U por el erathodnim snmedelima detekcjjaovaj pristup se odlikie manjom

infrastrukturnoms | ooggelinu pr edst avl ja gl avni fokus veli
komunikacija Efikasnostprimene ovog sistema velikoj meri zavisi od pouzdanosti i

kvaliteta komuni kaci one mr e gMe Lkuotjasiporasteaa k or i s
broja VRU i vozil a u g u gdastoizaht@as uepbgle@umbrade u r b a n
podataka i wupravljanja mregnim resursima, ¢

realnim uslovima.

i Senzori (radar, lidar, kamere), o
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Slika 3.V2X protokoli zaranjve | esni ke u saobr al ajau i nal i |

4. Zakl jul ak

Uv o L dehrjolegija komunikacije vozilsasvimeV2 X predstavl ja znal a
unaprelenju beabeddvoas ttie hsnaod borgailjaaj nud i brojn
[ s a odr eith@&tokonmsvag dadjeg cazvoja i mplementac\y’éx komunikacija
omogulava prevenciju suaubraiaj‘nrmane;godare
o drugim vozilima, pTakys mifma macusleo wimoa urd a vpat
donogenj menipodakao irieme se unapr sstemgaenapfedna k ci o n a
asi stencADAB). vozal u (

Zahvaljujuldi razmeni p'odataka s a s,a/Z)Xpraiajn
t e hnol o daprjinetioptmuizgcgis a o b mogtbkagmangnjuz a g yjagpeonv el anj u
efikasnostt r ansportnog si stkeomiar alCe putosEe@amagur a gav a
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potrucgg)rljivaeMisijugtgtnih gasova. V2X omogul ava
percepcijepokomudgeaj al i i h na pedkeon cuglalljniev eo,y
gt o su pegaci u uslovima sl abe vidljivosti

Komunikaci'ja putem V2X pteendlagijeawt ¢ mormkme uv oa@n |
j er o magandmmimn aoziimamavi gaci ju u sl ogenmanm saobr

bezbednu interakciju sa ostalim ulesnici ma
Bezbedno uuleegsimei ksmwoiblr al aj u, a narolito ranji
od kljulnih izazova savr &2dahmlggijaimaazuzetpoor t no g
vel i ki potencijal, nj ena puna i mpl ement aci
standardizacijom, bezbednogi u i zagtitom p
aspektima.

Materijal je primenjen u nastavi predmd&agulisanje i bezbednosts a o b r kab iauj a
okviru predmetdnteligentni transportni sistemi.

Uokvirupredmet8e zbednost i r eqguuliesnaincie ssua oubproazlnaajtai
koje ITS doprinosi smanjenju brojagestiobr al a
semafori, Ssistemi za detekciju ranjivih ul
ul enicima je dato da identifikuju I TS regen
bezbednost saobraliaja.AlLWbvekyvikraw rfaaskttaowrneb
saobral apafiednom od | asova OADgaanliiz osvuanlaT § es i
zamena ili podrgka | judskom faktoru u bezbe
U okviru teorijske nastave predmétdeligentni transportni sistemi ul eni ci  su wupo
definicijama i osnovnim komponentama F&S ( senzor i , komuni kaci on
upravl janje, softverska regenja za obradu j
dijagramii kratkivideemat er i jal i koj i prikazuju primenu
dodel jen praktil ni zadatak da pronalu i anal
u nagoj zemlji i u drgavama u okrugenju.

Evaluacija znanja ulenika sprovedena |je pu
diskusionih aktivnosti.
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Application of ITS components and modern trends

Nataga Sretenovil (emsitlakai kRol Saobemimj no
Tanja Arsi Ba¢bprdieapndlkla, gkol a, Zemun
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Summary

Intelligent Transport Systems (ITS) are a key element in the transformation of transport
infrastructure through the application ofmodern information and communication
technologies. By integrating modern technologies, ITS optimizes the complex interaction
between users, infrastructure and vehicles, thus establishing a transport network that is
more adaptable to the demands placedt@nd more efficiently meets the growing needs

of mobility. The main problems in the field of traffic are traffic accidents, increasing
slowdown of traffic flow and environmental pollution. ITS based on intelligent
infrastructure can help solve these pleins. With the increase in urbanization,
environmental problems are becoming more pronounced, which is why the role of ITS is
becoming increasingly important in solving them.

Through this paper, we wanted to show how smart transport solutions are negldfigi
future of mobility and contributing to the creation of sustainable cities. We will strive to
discover the innovations that drive the ITS revolution.

1. Introduction

The main problems in traffic are traffic accidents, slowing down traffic flow atidtjo.

These problems are especially pronounced in cities, where half of the world's population
currently lives. It is crucial to implement and develop advanced solutions for traffic
optimization in urban areas, with the aim of increasing shéety, efficiency and
sustainability of the transport system

The largest concentrations of ITS are in North America, Europe and Asia.



Picturel. The Location of Intelligent Transport Systems in the World

2. The Location of Intelligent Transport Systens in the World

In order to achieve the goals of ITS, various components are applied in the field of detectors,
telecommunications, information processing and control. It is important to emphasize that
the components are interconnected and function in gwdrdn, which is why these systems

are called cooperative ITS {TS). Component ITS can be spacddr example, they can

be located in vehicles, traffic lights, overpasses or other infrastructure elements. This
innovative technology collects data frometectors, vehicles or central control units and
enables twevay communication between the vehicle, the infrastructure and the traffic
management center.

Current trends in ITS technology include the integration of 5G networks, advances in the
development of autonomous vehicles, the improvement of traffic management systems, the
development of smart infrastructure, the expansion of mobility as a service (MaaS), the
advancement of cybersecurity and data protection, and the application of aartifici
intelligence and machine learning. In this paper, attention is paid to the concept of a "smart"
vehicle and the development of vehitbeeverything (V2X) communication technology

with special emphasis on the safety of vulnerable road users (VRUS).

3. Autonomous vehicles and V2X communication

Autonomous vehicles (AVs) are increasingly becoming part of everyday transport, and
many countries are planning to integrate them into public transport systems in the coming
years. Smart vehicles enable communaatwith the environment and objects through
modern telecommunication systems. There are different forms of V2X communication:

vehicleto-vehicle, V2V,
vehicleto-infrastructure, V2,
vehicleto-pedestrian, V2P,

vehicleto-device (V2D),
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vehicleto-network(C-V2X),
and vehicleto-grid (V2G).

The security aspects of vehidievehicle (V2V) and vehicko-infrastructure (V2I)
communication have been thoroughly researched so far. Nevertheless, the safety of
vulnerable road users (VRUE)such as pedestriarsyclists and escooter users remains

an area that requires additional attention. Sensor systems currently being implemented in
autonomous vehicles enable a wide range of functionalities, including blind spot coverage,
object detection at greater distascand resistance to adverse weather conditions. These
functionalities are especially important in the context of V2V and V2I communication.
However, the focus of existing technologies is primarily on identification and
communication with other vehicleglying on advanced communication infrastructure for

the efficient exchange of information on the status of participants in the vehle.b r. a | aj u

V2V (vozilo-vozilo)

Vehicle-to-vehicle (V2V) communication enables réihe data exchange, giving vehicle
the ability to share key information with each other, such as speed, current positic
direction of travel. V2V technology contributes to reducing the numbeaffictaccidents,
alleviating traffic congestion and increasing energy efficiency.

=

Brzina

Pozicija As a core component of Advanced Driver Assistance (ADAS) and Autonomous Dr
Pravac (AD) systems, V2V technology enables vehicles to maketireal decisions based o
available information and react appropriately according to current road conditions

V2I (vozilo-infrastruktura)

Vehicleto-infrastructure (V2I) communication allows vehicles to interact with vari
elements of traffic infrastructure, such as traffic signals, road signs and road sensc
integrating this data, V2| communication camtibute to reducing traffic congestior
optimizing cycle times and improving the efficiency of the entire transport system.

In addition, V2I communication provides important information for driver assiste
systems (ADAS) and autonomous vehicles (AD).

V2P (vozilo-pesaci)

Vehicle-to-pedestrian (V2P) communication focuses on the interaction between vehicle
vulnerable road users, including pedestrians, cyclists, and other vulnerable road use
technology relies on the use of smartphones, wearables, or other dmbdes that users
own, in order to transmit information about their location and movements.

Vehicles equipped with V2P technology use this information to identify the presen
vulnerable road users in a timely manner and avoid potential traffic atsitteus increasing

k O{:O o the level of traffic safety. For example, in a situation where a pedestrian is crossing the
rers. a vehicle with V2P can receive a r¢mhe notification to slow down or stop, allowing th
driver or autonomous driving system to tateappropriate response.

V2N (vozilo-mreza)

Vehicleto-network (V2N) communication allows vehicles to be connected -
wider communication infrastructure, including mobile networks ociFietworks.
This connectivity allows vehicles to access rgale information, such as traffic
data, weather forecasts, recommended routes and other relevant data that co
to more efficient and safe travel.

In addition, V2N enables remote diagnostics audtware updates, allowing
vehicle manufacturers to detect the technical condition of vehicles and pr
software updates. Also, V2N communication supports the construction of ¢

e Saobracaj

M el cities and connected transport ecosystems by applying data obtainecefrimtes
with other sources of information, such as public transport systems and
infrastructure.




In the contextof autonomous vehicles and V2X technologi¥#®RUs pose a particular
challenge because they are more difficult to detect and nnoniteal time, especially in
conditions of poor visibility, adverse weather conditions or poor telecommunications
network coverage.

4. V2X security systems for vulnerable road users (VRU)
The term vulnerable road users (VRU) refers to-nmmiorized road sers, such as pedestrians and cyclists,
but also to people with disabilities, who are further exposed to risk due to the absence of physical protection
in a traffic environmentWith the development of new forms of individual transport, such as e
scootersthis category is further expanding to include a wider range of participants who
require special protection measures.

According to 2020 data, vulnerable road userscluding pedestrians, cyclists and
motorcyclists- accounted for approximately 50% of doaccident deaths in the European
Union.

Ostali mPeSaci mBiciklisti = Motociklisti ®Vozila
Figure 2. Number of fatal road accidents in the European Union in 2020

According to the Insurance Institute of Highway Safety (IIHS), pedestrian deaths account
for 17% of all road accident fatalities, whitgclists account for an additional 2% (Users,
2022). Despite significant progress in the development of Advanced Driver Assistance
(ADAS) systems, including pedestrian detection systems and other safety systems, the
number of pedestrian fatalities has ¢ouéd to rise over the past decade.

The introduction of reliable and safer navigation systems for autonomous vehicles (AVs) is
becoming crucial in urban areas, where interaction between AVs and vulnerable road users
is frequent. Modern solutions in the @gsof autonomous vehicles include the modeling of
movement patterns and behavior of VRU with the aim of increasing the safety of all road
users. For example, the separation of traffic lanes for cyclists, because their higher speed
requires a faster reaati of an autonomous vehicle than in the case of pedestrians.

In addition, cyclists often exhibit unpredictable patterns of behavior, such as abruptly
switching to a footpath to avoid an intersection. Such situations pose a serious challenge to
security sygems, as they generate a large number of edge cases that the AV path planning
system must take into account in order to avoid collisions.

According to a report birake(2018), more than 1.3 million people die annually in road
accidents, with one in twoistims belonging to the VU category, and as many as 80% of
these victims come from developing countries andrfastbrized economies (Radjou and
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Kumar, 2018).

In recent years, urban planning consultants and policymakers have implemented progressive
measurs to increase the safety of the VRU, such as: reducing speed limits, building special
bicycle lanes, intelligent pedestrian zones with advanced signage, and improved visibility
measures. These measures help drivers to receivémeaiformation and visal signals,
thereby increasing attention in hiffequency VRUSs.

Traditionally, drivers have relied on their senses to recognize risky situations, such as
pedestrian movement. However, V2X technologies significantly improve this perception
the vehicle's/2X communication reception system can follow the path of pedestrians and
anticipate a potentially dangerous situation. Similarly, V2X systems emit warnings about
the presence of cyclists or the risk of collision, even in theaied blind spots of veblies.

Vehicleto-Pedestrian (V2P) is a specific segment of the wider vetoetzerything (V2X)

system, enabling wireless and continuous exchange of information between vehicles and
pedestrians. This technology enables accurate and timely transmisstataobn the
location and movement of pedestrians to vehicles in the environment. Although V2P
systems are similar to V2V and V2I, they have specific technical and functional
characteristics that set them apart. Establishing a V2X communication nodegdheaire
presence of connection units at both ends of the communication link. In a typical V2P
scenario, a device installed in the vehicle establishes a connection to the pedestrian's
smartphone either directly or via a network. Data exchange takes placeigh three
defined modes (Malik, 2020).

Within V2X communication systems, different scenarios that define the degree and
modality of interaction between vehicles and their environment. These protocols play a key
role in determining the efficiency, safegnd spatial coverage of a system. The three basic
protocols, presented below, describe different approaches and challenges in information
exchange, with a direct impact on traffic safety.

Scenario 1i Infrastructure -based detection

In this scenario, comuomication between vehicles and pedestrians is achieved through
sensors placed along the roads. Although the implementation of such infrastructure is
expensive, especially in the context of widespread deployment, it is used-riskighnes,

such as traft lights and pedestrian crossings. This approach enables the synthesis of sensor
data of all relevant traffic participants in the immediate environment, which is especially
important in complex or difficult traffic conditions.

Scenario 2i Vehicle-based dtection

In this model, communication relies solely onlwmard sensor systems. This approach is
limited by spatial coverage, especially in areas withcated "blind spots”, where
positioning accuracy is reduced due to the unavailability of GNSS sigvtails is often

the case in dense urban areas. An additional limitation is the unavailability of the mobile
network in remote or rural areas.

As a consequence, in situations where the vehicle is not connected to the communication
network (e.g. within the &/2X system)- even a highly automated vehicle is not able to
detect objects outside its line of sight (NLOSon-Line of Sight).

Scenario 3i Vulnerable Road User (VRU) Based Detection
13



In this approach, the detection of vulnerable road users involvesé¢hef smartphones or
devices with V2X communication capabilities that users carry with them. In this way, the
VRU independently sends data on its location, speed and direction of movement, enabling
vehicles in the immediate vicinity to detect their presein a timely manner and react in a
timely manner.

Compared to previous detection models, this approach is characterized by less infrastructure
complexity and is the main focus of most research in the field of V2X communications. The
effectiveness of thiemplementation of this system depends to a large extent on the reliability
and quality of the communication network used for data exchange. However, with the
increase in the number of VRUs and vehicles in densely populated urban areas, the
requirements fodata processing and management of network resources are also increasing,
further complicating the application of this model in reakld conditions.

i Senzori (radar, lidar, kamere),;
saobracajna signalizacija |

ljinsko upravljanje
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Figure 3.V2X protocols for vulnerable road users and methods of data exchange

5. Conclusion

Theintroduction of V2X vehiclgo-everything communication technology is a significant
step towards improving traffic safety. This technology offers many advantages, but it also
faces certain challenges during its further development and implementation. V2X
communication enables the prevention of traffic accidents by providingtimeal
information about other vehicles, pedestrians and road conditions. Such information enables
drivers to make timely decisions, thus improving the functionality of the AdvaDaedr
Assistance System (ADAS).

Thanks to the exchange of data with transport infrastructure and other vehicles, V2X
technology can contribute to optimizing traffic flow, reducing congestion and increasing the
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efficiency of the transport system. This eflected in shorter travel times, lower fuel
consumption and lower emissions. V2X allows drivers to have a higher level of perception
of their surroundings, alerting them to potential hazards that are difficult to see, such as
pedestrians in poor visibifitconditions or impending traffic jams.

V2X communication is a key component of autonomous driving technology, as it allows
autonomous vehicles to navigate complex traffic situations and interact safely with other
road users.

The safe participation oflaload users, especially vulnerable participants (VRUS), is one of
the key challenges of the modern transport system. While V2X technology has enormous
potential, its full implementation requires addressing challenges related to standardization,
security ad privacy protection, as well as regulatory and legal aspects.

The material was applied in the teachinghaf subject Traffic Regulation and Safety,as
well as within the subjedntelligent Transport Systems

Within the courseéSafety and Traffic Reguilan, students are introduced to the ways in
which ITS contributes to the reduction of the number of traffic accidents (V2V
communication, intelligent traffic lights, systems for detecting vulnerable road users). As a
practical task, students were givendentify ITS solutions in their city and analyze their
impact on traffic safety. Within the teaching topiMan as a factor of traffic safety'a
debate was organized on the topisre ITS systems a replacement or support for the
human factor in traffic safety?"

As part of the theoretical teaching of thébject Intelligent Transport Systerstudents are
introduced to the definitions and basic components of ITS (sensors, communication
networks, control centers, software solutions for data processingjngdthe course,
diagrams, diagrams and short video materials were used to show the implementation of ITS
projects. The students were then assigned a practical task to find and analyze real examples
of the application of ITS technologies in our countrg anthe neighboring countries.

Evaluation of students' knowledge was carried out through short tests, practical tasks and
discussion activities.
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Dr. MatejaPodlogaryodjaAkademijeGS1Slovenija GS1 Slovenija

Ve

{GFYyRENRA D{wm 1204 @SI YSR 32aL
AT 20N} OSSOl yeasSy
Povzetek
Standardi GS1 predstavljajo temel] sodobne
identi fi kacij o, oznal evanj e, sl edenje ter
odprtih preskrbovalnih verigah. V prispevku izpostavljamo njihovo pomembnost kot
vsebino, K i povezuje gospodarstvo, prakso

elenenti standardov GS1 in njihova vlogéogistiki, delovanjeorganizacijeGS1Slovenija
in njene Akademije kot nosilke prenosa znanja ter konkretne oblike sodelovanja z

izobragevalnimi ustanovami, med katerimi |e
strokovnim golam, katerih analize ulnih nal)\
programov z vsebinami standardov GS1sPiievek vkl juluje tudi pr
sodel ovanja s gol ami, razvojem ulnih modul
znanj a. S tem Akademija GS1 Slovenija ©pris

sistema z gospodar skovompnet eenc acdivioglop,r adkt uden
strokovnjakov igjospodarstva.

1 Uvod

Logistika danes ni v el zgol j operativna
preskrboval nih verig, ki pomembno vpliva na
gospal ar st va. Sodobni l ogi sti ] ni Si st emi t emel
avtomatizaciji in globalni interoperabilnogti kar zahteva nove kompetence in sodobna
znanja, ki morajo biti vkljulena tudi v for
Globalnisandar di GS1 so temeljni del infrastrukt

identifikacijo prodajnihin| o g i sehot,standartiziranoe z n a | édekavin lekacij,
avtomatski zajem podatkov ter strukturirano elektronsko izmenjavo informacijz Rjiaw

podjetja zagotavljajos | ed | j i vost, zmanj guj ej oblaga anp ak e,

zanesljivost podatkov od pridobivanjas ur ovi n, proizvodnje ter n
potrogni ka (GS1 Al SBL, 208681 Gener al Speci fic
Leprav so standardi GS1 v razlilnih gospod:
formal nem ippgodiaj aegbravnavardot celovitovsebinoVIl ogi sit i | ni h
sorodnihprogramihs e poj avl jajo s temami, kot so o0zn:
dokumentacija al.| i nformacijska podpora, ve
gtudentom omogol| il a r azuijmdg@SiL Slagvenijag Analizao me n
i zobragevalni h programov SSI, SPI, VSI, 202

V tem prispevku zato predstavljamo pomen standardov GS1 kot vsebino, ki povezuje
gospodarstvo, praksm i z o b r a JNajpreg bomepredstavili standardein njihovo
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pomembnosv gospodarstvis poudarkonmalogistiki, natopredstavimarganizacijoGS1
Slovenijain AkademijoGSl1kotp r e n a g a | tkr ajeneaktianosfi. " zadnjemdelu
izpostavimgomenv k | | u ltebwsebinvjisa ednj egol s kioz abnr avg ejvj aengj od .

2 Globalni standardi GS1

Gl obal ni standardi GS1 SO0 eden od K1 jul ni
ul i nkovitost iv preskrbovalhineetigjah {slkao 1.t Predstavljajo nabor
mednarodn@riznanihstandardovk i o0 mo g o | ae¢ntifikaajo indelkow lokacij,
|l ogistilnih enot, sredstev i n delkktanskmt ov t ¢
izmenjavopodatkov.V logistiki, kjer so podatkovnt o k o v i tesno prepl et e
gi banjem bl aga, s 0 setzehn doanrod ip 01z ok lajny leniv sz

preskrbovalnih verigah (GS1 AISBL, GS1 General Specifications, 2025a).
Slika 1: StandardiGS1v preskrbovalnverigi (vir: lasten)

'—-"iﬁﬂflrhﬁﬂm“mgiﬁw

Standar di GS1 so prisotni v v eriljokeopbdie 5 pan
po vsem svetu. Z vel kot 1 milijardo izdel
podpiraj o v e ltransakcijv gldbalnihpreskriboyakihverigah (GSIAISBL,
GS1O0verviewPresentation2025b). Njihovauniverzalnosbmogd adadelujejoneglede

na velikost organizacije uporabljenoprogramskoopremo alid r § & kaojih postavljav

s r e dgiolgalnegnteroperabilnostiV praksito pomeni,dalahko npr.izdelek,0 z n azl e n
unikatnimstandardonzao z n a | ezedetkovGR®LGTIN T globalnot r govi nsko gt e\
izdelka (Global Trade Item Number), takoj prepoznajo vsi partnerji preskrbovalne verige:
trgovci, distributerji I'n logistilni-centri
Gl obal na tevlkgiadelkan2026a). ¢

V logistiki so standardi GS1 posebej pomembni pri identifikaciji in sledenju transportnih in

l ogi sti |l ni h einzaporedno k@Gl8 tabofiksaQ®erial Shipment Container

Code}, upravljanju lokagiz GS1 GLNi gl obal no | okaci jLecétion gt evi |
Number§, nadzoru in vodenju sredstev z GS1 GRAlglobalnim identifikatorjem
vialljivega sredstva ( Glslederguldogdkomuz GSLEPAISe As S ¢
i zaznavanjem in belegenjem dogodkov v rea
Information Service$)in povezovanju z informacijskimi sistemi podietij (slika 2).

0
k

1 Gs1 Slovenija (2025b, 22. julij). SSCC i Zaporedna koda zabojnika
https://www.gs1si.org/standardi/sscc

2 GS1 Slovenija (2025c, 22.julj. GLN i Gl obal na | okaci | skaz
https://www.gs1si.org/standardi/gin
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https://www.gs1si.org/standardi/sscc
https://www.gs1si.org/standardi/gln

3 Gs1 Slovenija (2025d, 22. julij). Identifikacijski k| j uGS1
https://www.gs1si.org/standardi/stevitkgs1/idkljuci

4 GS1Slovenija(2025e,22. julij). EPCIShttps://www.gs1si.org/standardi/EPCIS

Uporaba standardov GS1 omogola hitrejgi pref
sl edl jivost ter o rkogskihiaahtevanhi jn digitalrkmi @oslavrons t  z
modeli (GS1 AISBL, EPCIS and CBV Implementation Guideline 2.0, 2023).

Slika 2: UporabadentifikatorjevGS1v logistiki (vir: lasten)

Odpremno mesto Na;/adalna rampa‘r ;
- GLN: 9501101 08-5 - GLN: 9501101530928-0D-15
PR T - Dq b
v m' i ) H O ' .
- W =R
3 l|

SSCC:vBHSDLlULSBUUUEEDLB SSCC BHSDLLULSBDUDEEULB
Vsebuje

20 skatel GTIN: 09501101530003
Serija/lot: AB-123

Rok uporabe: 2017-12-02

GIAI ‘ISDHUDDEEULL 501-BK

Kdo (GLN) 9501101532007 Kdo (GLN) 9504000220006
Kaj (SSCC) 395011015300022013 (Prevoznik)
Kaj (GTIN) 09501101530003 Kaj (GIAI) 9504000220L1-501-BK
(Vsebina) (Serija/Lot) AB-123 (Vozilo)
Q1Y) 20 Kaj (SSCC) 395011015300022013
Kje (GLN) 9501101530928 Kie (GLN) 9501101530928
(GLN razsiritev) ST-5 (GLN razsiritev) OD-15
Kdaj 2017-08-02709:12:00+01:00 Kdaj 2017-08-02T10:15:00+01:00
Zakaj Odprema Zakaj Transport
Poleg identifikacije in oznalevanja standar

mat i | ni h p oidgiobakigudatkowdDrddel (Global Data Model) in GDSN
globalna sinhronizacijgpodatkov (Global Data Synchronization Network), transakcijskih

podatkov RIPi r al unal ni gktaan cawvedi aivraainklestrorscata o | i | (
Interchange) in podatkov o dogodkih, EPCIS, ki je posebej uporaben v kompleksnih

|l ogistilnih verigah z veljim gtevilodh vkl ju
vidnost enot (izdel kov, ¢Raetteskbmponenieldaujejoé) pr
kot skl aden ekosistem, ki organi zaldlaggg am omo

sGS1Slovenija(2025f,23. julij). Ma t ipbdatkihttps://www.gslsi.org/standardi/izmenjava
podatkov/maticnpodatki

*GS1Slovenija(2025g,24.julij). Digitalni potnilist izdelkahttps://www.gs1si.org/trajnost/dpp
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https://www.gs1si.org/standardi/stevilke-
https://www.gs1si.org/standardi/EPCIS
https://www.gs1si.org/standardi/izmenjava-
https://www.gs1si.org/trajnost/dpp

kotp r i p a jpodatkesKozceloteng i v | jcigehidedkkrali storitve (GSIAISBL, GS1

General Specifications, 2025a).

Zar adi vse velje poogirsetbhiekepo tdiagintoasltina ahcirjéd
sl edl jivosti so standardi GS1 kIl jul nii proi r
digitalni potni list izdelkov (DigitaProductPassporf)

Njihovo razumevanje inporaba zatoistav e | i z k!l j ul no doposama podj e
tudik | j wdelninav strokovnem z o b r a i & @oaebgjy srednjihinv i ggoilhah z
|l ogi stilnimkahbmglkihmi pnogr amom. Z Vvkljulev

predmete, kot sofpi s tprodesisi k | a d idigitalean j e ,

podpora logistikin preskrbovalneerige,dijakiingt udent i razvi jajo prak
K i jih prilakujejo delodajalci nelegwaebmgpodar st
t e mudi konkretnoorodje povezovanjanedgospodarstvomrpr akso i n gol stvo
Sl ovenija, Analiza izobragevalnih programov

2.1Vidnost(EPCISh 2Dv logistiki

Vse vel | e tranagparenmoesedigitalizacii int r aj nost nvilbdgistkiegi t va
narekujejo uporabos odobnej gi h pristopov k zaj emu [

najnaprednej gi mi standar di GS1 na tem podr
kombinaciji z 2Dkodami, kot sta GS1 QR ali GS1 DataMatrix (GS1 AISBL, EPCIS and

CBV Implementation @ideline 2.0, 2023).

Slika 3: Zajemin izmenjavapodatkovz uporaboEPCISv preskrbovalnverigi (vir:

lasten)

P | A

Dobavitelj Skladisce

zajeti podatki - .
pretok dobrin =

Proizvajalec
-4 ) konéni izdelki
5
Maloprodajna Distribucijski
trgovina center

EPCISo mo g b B h e inezmegnjavopodatkovo dogodkih,povezanihz izdelkomali
| o gi erioto $kozibceloten procekdaj, kje, kaj in zakaj se je nekaj zgodilo (slika 3). V
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l ogi sti ki t o p o menmokunmatigmaoesnikovigdplkoeimhlojga nsjta | ni h
enot, skeniranjav s k | a dpregZemahpyikupcuin povezovanjaz drugimi sisemi za
nadzoryvarnostin kakovostpodatkovK | | u |pomeigaaa vzpostavitev takega sistema v

odprtem okolju je, da se podatKki O posl ovni
bel egijo na standardi ziran nal i kov preko da | e
standardiziranivmesnikov.PodatkiEPCISo mo g odelavjtoalokumentacijgoti blaga,

kary e kl julno za podrolja, kot so prehrana, z
AISBL, EPCIS and CBV Implementation Guideline 2.0, 2023).

V kombinaciji z 2Dk o d a mi , kot jJe npr. GS1 OQR, se odp
|l ogi stilna enot a ¢ edostraktueramtysdatkoyvi digitaloiebiiki. pov e z a
Takolahko neenemme st u zdrugi mo i nformacij e, LQa notr a
€) in hkrati omogo| i mo dostop do javnih inf

(GS1 AISBL, EPCIS and CBV Implementation Guideline 2.0, 2023).
Uporabadvodimenzionalnitkodv logistikio mo g o | a:

T zapis velje kolilinge niinfor maci j na manj ¢
T hitrejge in zanesljivejge skeniranje,
T podporo avtomati zaci i i n robotizaciji s

izpolnjevanje zahtev evropskih regulativ, kot sta ESPRredba o okoljsko primerni
zasnovi trajnostnih izdelkov (Ecodesign for SustdmdProducts Regulation) in DPP
digitalni potni list izdelkov.

Standarda EPCIS in GS1 Digital Link se me
strukturirano belegenje in izmenjavo podatk
ko GS1 Digital Linko mo @enbstaven dostagp podatkovprek i zi | nega nosil ca
kot je 2Dkoda. Skupaj tvoritatemelj sodobne podatkovne infrastrukture v logistiki
prihodnosti (GS1 AISBL, EPCIS and CBV Implementation Guideline 2.0, 2023).

Zatoje k | j udasetudite vsebinepostopomauvajajov i z o b riakgt esmawvazg e
razumevanje delovangigitalneinfrastrukturepreskrbovalnilverig naravni posameznega

izdelka] ogi shobkeein celotnega | ogistilnega al:i
Sl ovenija, Analiza izobragevalnih programov

3 Akademija GS1 Slovenija

GS1 Slovenija je nacionalna organizacija, ki je del mednarodne organizacije GS1, v kateri
j e povezani h ge 118 nadiommdlamillenar g enizzaacugpg
razvoj standardov GS1 v Sloveniji. Deluje kot neodvisna, nepridobitna in strokovna

organi zacij a. Il ma vel kakor 3800 |l anov ozi
in trgovske dejavnosti, logistike in zdravstidjeno poslanstvo je podpirati gospodarstvo
pri izboljgevanju sledljivosti, poddtkowwk ovi t O :

poslovnih procesih preskrbovalnihverig z uporabo standardovin r e g IG61e(GS1
Slovenija, Strategija GS1 Slovenija 262828 - dejavnost Akademija GS1 Slovenija,
2024a).

S tem namenom GS1 Slovenija ge vrsto |l et ne
v praksi, t emvel tudi aktivno gradi si stem
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i ngenir st v akonomja ferayri ma tihipiktlaaeter v r a z | pahagahka
trgovini, zdravstvuin tudina ¢gel ggnadh bmb an lviGgliSkouenija,
StrategijaGS1Slovenija20252028- dejavnost Akademij&S1Slovenija,2024a)K | j ul n i
korakv tej smerije bila vzpostavitevVAkademijeGS1Slovenija, kidelujekot specializiran

i zobr acemterzaVsad e | e @gmeskrkoxalnihverig i med njimi tudi za dijake,

gtudente, wulitelje, profesorje in strokovnj

AkademijaGS1je zasnovan&ot strukturiranmodelprenosananjarazdeljerv g t stebre

del ovanja, ki skupaj omogol ajo celovit pris
T l.steber: |l zobragevanj e, strokovno uspos
seminar, speci arlagsetviannjie speomimmearri, niazroobl ni k
1T 2steber: Sodelovanje s sekundarnim in ter
GS1 wuvajajo v kurikulume in ulne modul e
golami ter visoki mi gol ami I n fakul tetam

1 3.steber: Certifit r anj e strokovnih kvalifikaci] S
preverjanja kompetenc, razdel jenega na
Uporablja in Implementira standarde GS1).

1 4.steberCenterznanjakots t i Iriag |l @ & Ine dguakreiramjeidejmr e genj e,
i zmenjavo praks, razvoj vsebin in vkIjul
trga, strokovni posveti delovnih skupin,

Slika 4: AkademijaGS1Slovenija (vir GS1Slovenija,StrategijaGS1Slovenija2025-
2028- dejavnostAkademijaGS1Slovenija,2024a)

@1‘ ‘ Akademija

e-Akademija

Certificiranje strokovnih
kvalifikacij

Promocijsko predavanje,
gostujoce predavanije, Seminar za certificiranje in |IzobraZevalni program za
izobrazevanje po principu certificiranje treh stopenj: zunanje predavatelje, interno
Train-the-Trainers, usposabljanje, sodelovanje z
Izobrazevanje zunanjih « Razume standarde GS1 drugimi akademijami in
strokovnjakov in profesorjev, . organizacijami, raziskave trga,
pedagosko in strokovno * Uporablja standarde GS1 sestanki in strokovni posveti
mentorstvo, seminar z » Implementira standarde GS1 delovnih skupin
delavnico

Uvodni seminar, promocijski
seminar, specialisti¢ni seminar,
delavnica, izobrazevanje po
meri naro¢nika, posvet,
okrogla miza, spletni pogovori,
e-izobrazevanja

Celovita in kakovostna IKT podpora | Studio

{;j ’i:';\’ e °

Akademi ja GS1 Slovenija i1zvaja girok- nabor
izobragevanj a, individualna svetovanj a, proi
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Posebempoudareke namenjervsebinansp o d r logistijkesajravnotukajstandardiGS1
najhitreje p o k a §vejp vporabnovrednosti prioznal evanj uin vidmstied | j i v ¢

| ogi senat, upmavljanjs k I adi gl ni h procesov, di gitalni
podatkovnih tokovitd. Zmaj e, ki ga Akademija prenaga, ni
je vse bolj pomembno tudi za izobragdgevalne

pribligat.i real na or owJdgrasjGSéSlokeaijn StrategijabSls e b o d
Slovenija20252028- dejavnostkademijaGS1Slovenija,2024a).

3.1+ 1 f 2 dz6v&eBih sfaBddrdov GS@ A 1T 2 6 Ndrogrénggl f y S

Standardi GS1 niso | e teoretilni okvir sodo
jo v slovenskihi z o b r a gpmgraanh ¢ éamesn aj d e mo voblikah ¥ IG$1l ni h

Slovenjas mo zato v | etu 2024 v okviru Akademi|j
srednjegol skih strokovnih in tehnigkih proc

programov (VSI ), edaobkep meud onzi ahh intesesnami,| n
ki jih razvijamoin izvajamov okviru i z o b r aAkadendjenGS1 Slovenija (GS1

Slovenija, Analiza izobragevalnih programov
Analiza je pokazala, da se vsebine, kot so unikatthe nt i f i kaci ja i zdel ke
enot, sledenje blagaytomatskizajempodatkovtee | e k't r o n s k o pojawjagolvov anj e
velini ulnih nalrtov. Zl asti SO prisotne n

oskrbovalnihverig in informacijskepodpore. Topomeni,dajev k | j u | veebiam j e
standardinGS1v kurikulumev skladuzo b s t o p B h rilm ne padodatekali odmik

od ciliev programov(GS1 Slovenija,Analizai z o b r a p®granbvis$I,ISPI, VSI,
2024b).

G @osebepostandardiGS1skladnis programi kot so:

7 | ogi steahmikd poznavanjeo z n a | eblagan gtaadardizacije,sledljivosti,

uporabe azI| i | ni h si mbol ogij, upravljanje sklil

1 Logistilno ongeimapapameylel adi gl ni h enot , t €
zajem podat kov, uporaba standardov pri S
logistike,

1 gi vil st vo, ekonomsgirtehrikr an al n a ipd, ikjgrt se @ojavljajo
vsebine, kot so Kklasifikacija izdelkovsledljivost, deklariranje, elektronsko
posl ovanje, kakovost podatkov in oznal ev

Polegvsebinskausklajenostz u | n ciljinje pomembn@oudariti,dasodijaki,g t udme nt i
profesorjig e v dzkakalizanimanjezav k | | u |veehiresm ¢ @ r siahdardoGS1

ter konkretnihprimerovin orodij iz prakseter gradiv, kot stau | b eimdelkvni zvezek
Upravljanjeglobalnih preskrbovalnihverig. Skladnos tem smov Akademiji GS1razvili

i zobr amgogulekilorme g od rag kotazumevanjén uporabo vsebin v kontekstu

realnega |l ogistilnega okol j a.

Podpisali smo pismo o sodelovanju s GRCentrom Republike Slovenije za poklicno

i zobragevanje in i zobr aogserveadl ontiopriaajgeimaan o v a mi
razvijaqprjediud ,nirhodul ov i n seminarjev, K i p ocC

vkl jul evanj e v iibeopotrelbedpespranhembi kupkulwoma.e s
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4 Sodelovanjezi z o b r a ¢ enstimdijami mi

Vkl jul evanje standardov z@®1ljvitienoktadaaalmoe
ge danenragt e adretimilnta i gsjrokovnihg o Iv 8lbveniji. AkademijaGS1

Slovenijasi prizadeva, da vsebine, povezane s standardi GS1, ne ostanejo omejene le na
posl ovno okol j e, sémvaeal pest anojbidnsigee s a | B e g a
konkretnim sodelovanjem z izobrageval ni mi u
(GS1 Slovenija, Strategija GS1 Slovenija 2228- dejavnost Akademija GS1 Slovenija,

20244a).

Ena od k|l jagdns hdelbdv &njtae so i zobrageval ni S
izvaja posebej za profesorje. Ti seminarji ponujajo profesorjem strukturiran vpogled v svet

standardizacij e, i denti fikacije, oznal evan
omogo| gojro,dodbd j eno znanje samostojno prenaga
sodel ovanju s Centrom RS za poklicno i zobr:
strokovna wusposabljanja za ||l ane gtudijskih

i z o br ahregrambvn i

Akademija GS1 izvaja tudi certificiranje znanja o standardih GS1, ki temelji na jasno
strukturiranem sistemu s tremi stopnjami: razumevanje, uporaba in implementacija

standardov GS1. Udel egenci po uspea@dno opr a\
certifikat GS1, ki sl ugi kot dokazilo o |
Certifikacijski sistem je enoten za vse ciljne skupgiled pr of esor jev, gtude
do zaposlenih v gospodarstiu in se izvaja v okviru organiziranih termmwaoali v

sodel ovanj u s posamezni mi gol ami i n i zobr ¢

Strategija GS1 Slovenija 202928- dejavnost Akademija GS1 Slovenija, 2024a).

V sodelovanjis profesorjinastajajaudip r a k t | igradazain moduli,ki jjhjemo go | e
neposredno VvkIjulit.i v redni pouk. Gradi va
identifikacije izdelkov do konkretnih pri mei
in uporabe podatkovnih nosilcevpraksi. Moduli so pripravljeni tako, djgh profesorji

lahko uporabijo samostojno ali v kombinaciji z drugimi vsebinskimi sklopi rednega
kurikuluma.

Na posameznilg o | sa potekalitudi projektni dneviin strokovniobiski, kjer so dijaki
aktivno sodel ovali pri r eakse, vspomnpvali ugooabok r et n i
standardov GS1 v skl ad tetsé¢ seamgnjalitzdigitalniniienda, h  a | | |
kot so dvodimenzionalnkode, sledljivost invidnost, digitalni potni list izdelka ipd. Te
izkugnje predstavl jeaejm marhea munke admpyaciismpielva j w
dijakoving t u d eapridabivanjetovrstnegananjaPredvsenpavidijo, kako pomembno

je osvojiti to znanje, brez katerega v prak
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Preglednical: PrimeridobrihpraksprenosarsebinGS1v srednjenv i @jo & e

Aktivnhost

Vsebina/poudarek

S o d e | iosjitucija/a

Mednarodno
tekmovanje v gt ud
primera

UporabastandardovGS1v
praksi, rege

FOV UM, GS1Slovenija

Projektni dan na

Fakultetiza
logistiko

Strokovne usmeritve za
pravilnoin

ul i n kdelespadaiki

Fakultetazalogistiko UM

Tedenvsegi vl j
ul enj a

strokovno predavanje

Brez GTIN, | r tkadein
kakovostnih

podatkowmegrev e |

Vi ¢jods &ranj

Inovativne metode
i zobragevan

Pilotni primervsebinGS1v
simulaciji VR

GS1 Slovenija, VIAR,
SparSlovenija

Projektnidanv okviru

podj et tedngrae
Vegovi

gimnaziji

@ Gol ska spletna
prodaj an n &61
Slovenija

Fakulteta za
organizacijskevede UM
in El ektrot

ral un alodiagk g

in gimnazijaLjubljana

Gostujol e

Uvod v standardeGS1 za

GC Nova Gorica 1

(UGPVO, UGPV1) srednj ad3lethiky e| Strojna, prometna in
|l esarska g¢gol

Izpostavilibiprimed o br e pr akse, i zobrageval ni

skl opu Golskega centra Nova Gorica, K i

di jakom programa 1lLogdiost3 .| nliettneihkna.k Modokvi r u
dijakov sodelovalo v kombiniranem formatu predavanj in delavnic. V prvem delu so dijaki

1. letnika s predavateljem spoznavali osnstamndardovGS1prekop r a k tpiinmenovizh
vsakdanjegg i v | i gosp@lasstvamedtenko sodijaki

2.in 3. letnika zdrugimpredavateljenutrjevalig @svojeno znanje diskusijiinr e gev anj u
V. drugem del u

primerov iz

prakse.

SO S

prakse v logistiki aktivho sodelovadii razumevanjw z n a | ¢ v @ m jsedot,Uparaben
dvodimenzionalnilikor, elektronskih dobavnim drugel o g i sladkumlemaeijeDijaki so

bili zizvedbopredavanjaelozadovoljni,aktivno sosodelovalipri razlagiin razpravahg e
posebepasojih pritegnili interaktivnikvizi. Tudi profesoricge izrazila zadovoljstvo nad

i zvedbo in

predl agal a

nadal jevanj e

Natan a | AkademijaGSlaktivnopodpirai z o b r aigsatwcigeprinnejanjuvsebin ki

soskladnez u |l ni mi
nastaja @giyv

sektorja.

mo st

ciliji,

hkrat.
praksd ki e prispeva delf ve ev |agposobljenosti n
dijakovingt udent otvydit ekmveé bl gor ol ni

pa povezuj e
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5 Sklep

Logistika kot panoga se razvija z izjemno h
nenehno prilagajanje vsebin in pristopov,
Standardi GS1 predstavljajo temelj sodobne Idgistie infrastrukture
preskrboval ne verige. Nji hovo poznavanj e, r
kompetence, ki jih prilakujejo delodajalci
V tem kontekstu je pomembno, da sjgjiinizobr ag
strokovnj aki iz prakse, K i | ahko prispevajo

Akademija GS1 Slovenijasvoj i m del ovanjem omogola ravno
podprt prenos znanja iz prakseM i | ni c e.

Srednj i m ikmvwign igmlathr mudi mo strokovno podj
gl obalnih standar dov Gdbsegamoizzrarvojera qedulay,l n i p
izvajanjem i zobragevanj i n sistemom certifi
ter gtudelhéajoom pmodgobi ti znanj e, K i j e nep
prihodnjem poklicu.

Spovezovanj em g o s ptandaddizasije tako gradgno maest medrijo in n
prakso ter prispevamiod o | g okr aon knu r eslovemskegadt d g i s tsaktbrjaiezg a
znanjemyazumevanjem in uporabo mednarodnih standardov GS1.
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Summary

GS1 standards form the foundation of modern logistics infrastructure by enabling consistent
identification, labelling, traceability and electronic data exchange acrosbagjlmpen
supply chains. Thigaperhighlightstherole of GS1standardsasa bridge betweemdustry,
practical applicationand education. It outlines the core components of GS1 standards and
their relevance in logistics, presents the role of G#l/enia and its Academy as key drivers

of knowledge transfer, and describes specific forms of collaboration with educational
institutions. Particular attention is given to secondary and higbeationalschoolswhere
curriculumanalysisshowsstrongalignmentwith GStrelatedcontent. The paper includes
examples of good practices such as collaboration with schools, development of teaching
modules, delivergf seminars and certification of knowledgéroughthese effortgsheGS1
Slovenia Academystrenghens theconnection between theducation system and the
businesssector, supporting the development of practical competencies among students,
teachers and industprofessionals.

Introduction

Logistics today is no longer merely an operational functiah has become a strategic
component of supply chains, significantly influencing efficiency, quality and responsiveness
across the entire economy. Modern logistics systems rely on data connectivity, traceability,
automation and global interoperabilityall of which requirenew competencieandup-to-
dateknowledgethatmustalsobe integrated into formal education.

Global GS1standardsare a fundamentapart of the infrastructurebehindmodernlogistics.
Theyenablethe unified identification of trade addgistics units, standardized product and
location labelling, automatic data capture and structured electronic data exchange. These
standards help companies ensure traceability, reduce errors, improve the flow of goods and
increase data reliability from sourcing raw materials to manufacturing and ultimately
reaching the end consumer (GS1 AISBL, GS1 General Specifications, 2025a).

Although GS1 standards are widely adopted across various industries, they are still not
consistently addressed as a comprelvertsipic in formal education. In logistics and related
study programmes, theypically appeain the contextof labelling,warehousingtransport
documentationor IT support, butwithout a unified thread that would help students
understandhe broadervalue of standardization (GS1 Slovenia, Analysis of Educational
Programme$ Secondary and She@ycle Tertiary, 2024b).

This paper therefore presents the role of GS1 standards as a connecting element between
business, practicapplicatiorandeducationWebeginbyintroducingthestandardandtheir
importancen the economy, with an emphasis on logistics. We then present the organization
GS1 Slovenia and its Academga hub for knowledgetransferandoutline its activities.
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Finally, we highlighttheimportance of integrating this content into secondary and higher
vocational schools.

GS1Global standards

GSlglobalstandardareoneof thekeyfoundationgor ensuringconsistencyefficiencyand
traceability within supply chains (Figure 1). They representa set of internationally
recognizedstandardshat enable the unique identification of products, locations, logistics
units, assets and documents, as well as standardized labelling and electronic data exchange.
In logisticsT where data flows are closely intertwined with the physical movement of goods

i GS1 standards are essential for seamless integration and collaboration among all
stakeholders in the supply chain (GS1 AISBL, GS1 General Specifications, 2025a).

Figure 1. GS1standardsn thesupplychain (source: internal)
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GS1 standards are used in more than 25 industries and adopted by over 2 million companies
worldwide.With morethanl billion productdabelledwith GS1barcodestheysupportover

10 billion transactims every day in global supply chains (GS1 AISBL, GS1 Overview
Presentation, 2025b). Their universaltiowsthemto functionregardlessf thesizeof the
organization,the software usedor the countryi placing them at the core of global
interoperability. In practice, this means that a product markétdthe uniqueGS1GTIN

(Global Trade Item Number) can be instantly recognizedby all supply chain partners

retailers, distributors, logistics centres and otlieasywhere in the world (GSSlovenia,

GTIN T Global Trade Item Number, 2025a).

In logistics,GS1standardplay a crucialrole in theidentificationandtrackingof transport
andlogistics units via GS1 SSCC (Serial Shipping Container Codeptionmanagement
via GS1 GLN (Global Location Numbér)asset control using GS1 GRAI (Global
Returnable Asset Identifif)and reatime eventrackingthroughGS1EPCIS(Electronic
Product Code Information Services), all while integrating withenterpriseinformation
systemgFigure?).

1 GS1 Slovenija (2025b, 22.July). SSCC i Zaporedna koda zabojnika
https://www.gs1si.org/standardi/sscc

2 GS1 Slovenija (2025c, 22. July. GLN 1 Globalna lokaciska gt evi | k a
https://www.gs1si.org/standardi/gin

3  GS1 Slovenija (2025d, 22. July). Identifikacijski k| j u®G31
https://www.gs1si.org/standardi/stevitkgs 1/idkljuci

4+ GS1Slovenija(2025e,22. July). EPCIShttps://www.gslsi.org/standardi/EPCIS
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The useof GS1 standardsaccelerateshe movementof goods,reduceserrors, enhances
traceabilityand ensures greater compliance with laggjuirements and digital business
models (GS1 AISBL, EPCIS and CBV Implementation Guideline 2.0, 2023).

Figure 2: Usageof GS1ldentifiersin Logistics (source: internal)
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In addition to identification and labelling, GS1 standards also encompass stafwtards
master data exchange, such as GDMe Global Data Modéal and GDSNi the Global

Data Synchronization Networkor transactionatiataexchangevia EDI (ElectronicData
Interchange)andfor eventdatavia EPCIS, which is particularly useful in complegistics

chains involving many partners. EPCIS enablesamiy traceability but also reattime

visibility of units (products boxes,pallets,etc.)within the supply chaif Together, these
components function as a coherent ecosystem that allows organizations to manage both the
physical flow of goods and the associated data throughout the entire product or service
lifecycle (GS1 AISBL, GS1 General Specifications, 2025a).

Dueto the increasing neddr logistics digitalization, sustainable solutions and -adileen
traceability, GS1 standards are playing a key role in the development of new models such as
the Digital Product PasspdidPP¥. Their understandingindapplicationarethereforeno
longerexclusiveto businesse$ they arebecominga vital part of professionakducation,
especiallyin secondaryandhighervocational school programmes focused on logistics or
technicaleconomics. By integrating GS1 standards into subjesteh as logistics
processeswarehousing,digital supportin logistics and supply chain

5 GS1 Slovenija (2025f, 23. July). Ma t i | npbdatki
https://www.gs1si.org/standardi/izmenjay@datkov/maticrpodatki

¢ GS1 Slovenija (2025g, 24. July). Digitalni potni list izdelka
https://www.gslsi.org/trajnost/dpp
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management, students develop practical competencies that are highly valued by employers.
In this way, standardization becomes not only a topinstfuction, but also a concrete tool

for connecting industry, practice and education (GS1 Slovenia, Analysis of Educational
Programme$ Secondary and higher vocational schools, 2024b).

Visibility (EPCIS)and 2D in Logistics

Increasinglemandgor transpaency,digitalizationandsustainablesolutionsin logisticsare

driving the adoption of more advanced approaches to data capture and sharing. Among the
most cuttingedge GS1 standards this areaare EPCISand GS1Digital Link, combined

with 2D barcodesuchas GS1QR and GS1 DataMatrix (GS1 AISBL, EPCIS and CBV
Implementation Guideline 2.0, 2023).

Figure 3: Data capture and Exchange using EPCIS in the supply chain (source: internal)
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EPCIS enables the recording and exchange of event data relat@dobuat or logistics

unit throughout the entire processvhat happened, when, where and why (Figure 3). In
logistics, this meanthe ability to monitor and documentthe movementof productsand
logistics units, scanningn warehouseggeceiptat the custaner, andintegrationwith other
systemgor control,securityanddata quality. A critical requirement for such a system in an
open environment is that business event data (typically logistics transactions) is recorded in
a standardized format and made essible through standardized interfaces. EPCIS data
enables comprehensive documentation of the product journey, islésbentiain sectors
suchasfood, healthcarepharmaceuticalsind technicalgoods(GS1AISBL, EPCIS and

CBV Implementation Guideline 2.0, 2023).

Combinedwith 2D codessuchasthe GS1QR code,eachproductor logisticsunit cancarry
alink onits packaging to structured data in digital form. This enables the integration of
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information for internal logistic6SSCC,GTIN, LOT, etc.)with accesdo public datafor
consumerscustomsauthorities, retailers and others (GS1 AISBL, EPCIS and CBV
Implementation Guideline 2.0, 2023).

Theuseof two-dimensionatodesn logisticsenables:

encoding more data insamaller space,

faster and more reliable scanning,

support for warehouse and logistics centre automation and robotics,

compliance with European regulations such as thedesgn for Sustainable Products
Regulation (ESPR) and the Digital Product Passpd?R(D

EPCISandGS1Digital Link complementachother:EPCISprovidesstructuredecording
andexchange oéventdatain thesupplychain,while GS1Digital Link enablesimpleaccess

to thatdatavia aphysical dataarriersuchasa2D code.Togethertheyform thefoundation

of amoderndatainfrastructurefor the logistics of the future (GS1 AISBL, EPCIS and CBV
Implementation Guideline 2.0, 2023).

It is therefore essential that this content is gradually integrated into educasoa basi

for understanding the operation of digital supply chain infrastructure at the level of
individual products, logisticsinits and the broaderlogistics or information systemsof
companie§GS1 Slovenia,Analysisof Educational ProgrammésSecondary and gher
vocational schools, 2024Db)..

GS1SloveniaAcademy

GS1 Slovenia is a national organization and member of the international GS1 network,
which brings together 118 national organizations around the world. It is authorized to
manage and develop GS1 standards in Slovenia and operates as an independssiit, non
and expert organization. GS&loveniahasover3,800 membersr usersprimarily fromthe
manufacturingandretail sectors|ogistics anchealthcare. Itsissionis to support businesses

in improving traceability, efficiency, interoperabilitend dataquality in supply chain
processes using GS1 standards and solutions (GS1 Slovenia, Strateg®02825GS1
Slovenia Academy Activities, 2024a).

To achieve this, GS1 Slovenia has for many years not only supported the implementation of
GS1 standards in priaee, but also actively built a knowledge transfer systegspecially

in the fields of logisticengineering]T, economicsandfood sciences andacrossvarious
industries,includingretail, healthcare, railways, construction and banking (GS1 Slovenia,
Strategy 20262028 7 GS1 Slovenia Academy Activities, 2024a). A key step in this
direction was the establishment of the GS1 Slovenia Academy, which acts as a specialized
educational centre for all supply chain stakeholdiersncluding students, teachers,
professors and industry professionals (Figure 4).

The GS1Academyis designedasa structurecknowledgetransfermodel,dividedinto four
pillarsthat together enable a comprehensive approach to competency development:
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1 Pillar 1: Education, professional training and improvement (introductory seminar,
specialist seminar, tailored training for companies, etc.).

1 Pillar 2: Cooperation with secondary and higher vocational schools and higher
education institutions, where GS1 standards mmtegrated into curricula and
learning modules in collaboration with secondary schools, higher vocational schools,
colleges and universities.

1 Pillar 3: Certification of professional qualifications through a structured system for
assessing competenciesvided into multiple levels of complexity (Understands;
Applies and Implements GS1 standards).

1 Pillar 4: Knowledge Centre as a hub for stakeholders toreate ideas, network,
exchange practices, develop content and engage external experts (e.g. market
research, expert group consultations, internal training, etc.).

T

Figure 4: GS1SloveniaAcademy(Source: (GS1 Slovenia, Strategy 2028287 GS1
Slovenia Academy Activities, 2024a)
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The GS1 Slovenia Academy delivers a wide range of activilredyding seminars,
workshops, € learning courses,oneon-one consulting,the developmentof educational
materialsandmore.Special emphasis is placed on logistiegted content, as this is where
GS1 standards most clearly demonstrate fhraictical valué in labelling, traceability and
visibility of logistics units, warehouse process management, digital documentation and data
flow synchronization. The knowledge transferred by the Academy is not only intended for
companies but is increasiggelevant for educational institutions that aim to equip their
students with realvorld tools they will encounter in practice (GS1 Slovenia, Strategyi2025
20281 GS1 Slovenia Academy Activities, 2024a).
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Integrating GS1 Standards into Educational Programnes

GSlstandardarenotjustatheoreticaframeworkfor modernlogisticsi theyalsorepresent
concrete contenthat already appearsin various forms within Slovenian educational
programmesln 2024,GS1Sloveniathroughits Academy conducted systemati@nalysis

of secondaryvocational and technical programmes (SSI, SPI) and higher vocational
programmes (VSI), with the goal of identifying intersectiobstween curriculum
requirementandthecontentdevelopednddeliveredthroughthe GS1 Sloveia Academy's
educational offeringGS1 Slovenia, Analysis of Educational Programin&sl, SPI, VSI,
2024b).

Theanalysisrevealedhattopicssuchasthe uniqueidentificationof productsandlogistics
units, goodstraceability,automaticdatacapture ancelectronicbusiness processes already
appeatin most curriculaThesetopicsareespeciallyprevalentin areaselatedto logistics,
warehouseperationssupply chains andT support.This confirmsthatintegratingGS1
standardsnto curriculaalignswith existinglearning objective$ it is not an adebn or a
diversion from programme goals (GS1 Slovenia, Analysis of Educational Programmes
SSI, SPI, VSI, 2024b).

GSlstandardsareparticularlywell alignedwith programmesuchas:

1 Logistics technician: understanding of goods labelling, standardization, traceability,
use of different symbologies, warehouse management and global supply chains;

1 Logistics engineering: labelling oftransport and storage unitsdata capture
technologiesandthe application of standards in warehouse operations and logistics
digitalization;

1 Food science and nutrition, economics technician, computer science, etc., where
topics such as product classification, traceability, labelling, electronic business, data
quality and food labelling are addressed.

In additionto content alignment witlearningobjectives, it iSmportant tonotethat students,
teachersind professors have repeatedly expresteaig interest in integrating G$élated

content, realife exampés and practical tools, such as the textbook and workbook Managing
Global Supply Chains. In response, the GS1 Slovenia Academy has developed educational
modules that support practical understanding and application of these concepts in the context
of reatworld logistics environments.

We have signed a letter of intent with QPthe Institute of the Republic of Slovenia for
Vocational Education and Trainirfigas well as with educational institutions, with a focus
on adapting and developingachingmaterials modulesand seminarghat supportthese
topicsandmakethemeasier to integrate into the educational prod¢essthout requiring
changes to existing curricula.

Cooperation with Educational Institutions

Integrating GS1 standards into educational content is not just a theoretical pogsibisity
already a reality at many secondary and higher vocational schools in Slovenia. The GS1
Slovenia Academy is committed to ensuring that ®&S3ated topics do n@emain confined

to the business environment but become an integral part of the educationaliptbrasgh
concrete collaboration with educational institutions, professors and both secondary school
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and universitylevel students (GS1 Slovenia, Strate@2d 20281 GS1 Slovenia Academy
Activities, 2024a).

One of the key forms of such collaboration are training seminars specifically designed for
teachers. These seminars provide professors with a structured overview of standardization,
identification, labelhg and digital traceability, and equip them to independently transfer
this knowledge to their students. In cooperation with the Institute of the Republic of Slovenia
for Vocational Education and Training (CPI), the Academy also conducts expert tramning fo
members of curriculum working groups involved in the development and renewal of
educational programmes.

The GS1 Academy also offers certification of knowledge related to GS1 standards through
a clearly structured thrdevel system: understanding, applyi and implementing GS1
standards. Upon successful completion, participants receive an international GS1 certificate
as proof of their qualification to work witeS1 standard3.he certification system is unified
across all target groujpsfrom professorsstudents and pupils to professionals in induistry

and is conducted either during scheduled sessions or in collaboration with individual schools
and institutions (GS1 Slovenia, Strategy 202%®81 GS1 Slovenia Academy Activities,
2024a).

Togetherwith professorsthe Academyalso co-developspracticalteachingmaterialsand
moduleghat can be directly integrated into regular lessons. These materials cover content
ranging from the basic conceptd product identification to realworld examplesof
labelling, interpretinglogisticslabelsand using data carriers in practice. The modules are
designed to be used independently by teachers or in combination with other regular
curriculum content.

Someschoolshave also hostedproject days and professionalsite visits, during which
studentsactively engaged in solving reaforld challenges, explored the use of GS1
standards in warehouses, retail or producéodironmentsand learnedaboutemerging

digital trendssuchas 2D barcodestraceability and visitity, and the Digital Product
Passport. These experiences are a valuable complement to the standard curriculum and
contribute to greater student motivation to acquire this type of knowledge. Most importantly,
they realize how essential this knowledgé iand that without it, they will not be fully
prepared for the demands of the workplace.
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Table 1: Examplesof GoodPracticesn IntegratingGS1Contentinto Secondanand
HigherVocationalSchools

Activity Focus/Content Participating
Institution(s)

International Student | Applying GS1standardsn Faculty of Organizational

CaseStudyCompetition | practice,casesolving Sciences, Universityof
Maribor (FOV UM), GS1
Slovenia

Project Day at the Professional guidance on Faculty of Logistics,

Facultyof properand Universityof

Logistics efficientdatahandling Maribor

Lifelong Learning A Wi t IG®OIN,tbarcodes | Higher Vocational

Weeki ExpertLecture andquality data, things no| College, School Centre
| onger wor ko| Kranj

Innovative  Teaching | Pilot GS1contentin a VR GS1 Slovenia, VIAR,

Methods simulation SparSlovenia
ProjectDay during iSchGniméSt oand ¢ Facultyof Organizational
GS1Slovenia Sciences UM and Vegovg

EntrepreneurshipVeek

atVegova Gymnasium Ljubljana 7 Secondary

School for Electrical

Engineering and
ComputerScience
Guest_ecture(UGPVO, Introduction to GS1 Nova Gorica School
UGPV1) standards for secondary | Centre i School of
students (YearsiB) Mechanical Engineering,
Transport

andWoodworking

One example of good practice we would like to highlight is an educational day held this
spring at theSchoolof Mechanical Engineering, Transport and Woodworking, pathe
NovaGorica SchooCentre The eventvas designetbr student®f theLogistics Technician
programme fronyearsl to 3. During two school hours, a total of 75 students participated
in a blended format of lectures and workshops.

In thefirst part,yearl studentexploredthe basicsof GS1standardsvith alecturerthrough
practical exampleBom everydaylife andindustry,while year2 and3 studentsvorkedwith
anotheiecturerto reinforce their existing knowledge through discussion andifealase
studies. In the second part of the sessiorstatlents came together and actively engaged in
analysing good and poor practices in logistigscludingthelabellingof logisticsunits,the
useof 2D barcodeseglectronicdeliverynotesand other logistics documentation.
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Students responded very posiy to the session, participating actively in discussions and
especially enjoying the interactive quizzes. The teacher also expressed great satisfaction
with the session and proposed continuing the collaboration in the following school year.

Through this ype of activity, the GS1 Slovenia Academy actively supports educational
institutions in introducingcontent that aligns with curriculum objectives while also
connectingheoreticaknowledge withrealworld industryprocessedn doingso,it buildsa

living bridge betweeneducationand practicei one that contributes not only to greater
competence among students but also to the-iloegr m competi ti veness
logistics sector.

Conclusion

Thelogisticssectoiis evolvingatarapidpaceyequiringtheeducatiorsystento continuously
adapits contenandapproachew reflecttherealneedf industry.GS1standardsepresent
thefoundation of modern logistics infrastructure and the digital supply chain. Knowledge,
understanding and apghtion of these standards are becomikey competencies that
employersacross variousectors increasingly expect.

In this context, it is essential for educational institutions to collaborate with companies and
practitioners who can contribute to ttedevance and applicability of teaching content. The
GS1 SloveniaAcademy supportsexactly this T a structuredand professionallyguided
transferof knowledge from practice into the classroom.

We provide secondary and higher vocational schools with esppgort for integrating

global GS1 standards into their educational processes. This is achieved through the
development of learning modules, the delivery of training and a certification system aligned
with curriculum objectivesi enabling students to acgei knowledge that is directly
applicable in their future careers.

By connecting business, education and standardization, we are building a bridge between
theory and practicandcontributingto thelong-termcompetitivenesefS | o0 v eagistiasd s
sectori throughthe knowledge, understanding and use of international GS1 standards.
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Povzetek:

V prispevku je predstavljeno sledenje z wuva
ko trajnost, transparent ngsatvniirki slkedlkjuirvemd t
podjetja vse bolj obralajo k digitalnim reg
Ena izmed naj obet avnej gdigialniipotro listazdelkga (DPAa t em p
Digital Product P a sossikedemjet ppdatkok o izdelkm odgzashoae do e | o v
konca njegove ¢givljenjske dobe.

Kl j ul n e sldieng,edajitaini potni list izdelka, DPP Digital Product Pasport,
trajnost.

Summary:

This article presents tracking with the introduction of digital prodwdgports. At a time
when sustainability, transparency and traceability are becoming key factors in
competitiveness, companies are increasingly turning to digital solutions for product
lifecycle management. One of the most promising innovations in thissatka Digital
Product Passport (DPP), which enables comprehensive tracking of product data from
design to the end of its life.

Keywords: tracking, digital product passport, DPR Digital Product Passpor,
sustainability.
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1 UvOD
Digitalni potni list izdelka (DPPangl.Digital Product Passpori je pomembno orodje za

prehod v krogno i nPotdrjaejtn oesnt noomoggoos| pao doa resvtewrg a
i zboljganje trapanogtitaswaj ihlienddkélkéav ki zomo
dostop do kljulnih informacij o izdel ku sko
Potni listizdelkaj e strukturiran dokument, K i vsebuj
so:

1 sestava in materigli

1 poreklo surovin in kraji proizvodnje

1 proizvajalec in odgovorne osebe

9 navodila za upoyrabo in vzdrgevanje

T mognost.i popravila in reciklage

T vplivi na okolje

T certifikati in skladnosti z zakonodajo

Gre za orodj e, K i poveluje preglednost Vv ce€
kontekstutrajnostne proizvodnje ali zakonodaje EU (npr. digitalni potni list izdelka
Digital Product Passport kot del Zelenega dogovora).

2 PRAVNA UREDITEV DPP

Pmvna wureditev se nanada nassisuemj zakonav
givlijenje z dol oV Stoxenijmi poselne maciomalne zmkboodsjki

bi neposredno urejala digitalni potni list izdelka (DPP). Pravna ureditev za DR® izha
zakonodaje EU, ki se v Sloveniji uporablja neposredno kot del pravnega reda.

Temeljno pravno ogrodje EUza digitalni potni list izdelka (DPR) k | j ul uj e:
1 Uredbo o okoljsko primerni zasnovi trajnostnih izdelkov @ngl. Ecodesign for
Sustainable Products Regulation (ESPRIJ) glavni regulatorni okvir, sprejet v letu

2024 (Regulacija (EU) 2024/1781), ki vzpostavlja osnovne zahteve za uvedbo DPP
za trajnostne izdelke.

1 Construction Products Regulation (CPR)i (Regulacija (EU) 2024/1305)jét so
specifi ke DPP vkljulene za gradbeni sekto

1 General Product Safety Regulation (GPSRI)) (Regulacija (EU) 2023/988), ki sicer
ur ej a splogno varnost i zdel kov, dopugl s
dokumentacije (tehnigdrimerihlahkoDPRe ) |, ki je v n

3 KAJJE POTNI LIST IZDELKQV (DPP)
Digitalni potni list izdelka je elektronski dokument, ki vsebuje podrobne in standardizirane

informacije o izdelku skozi celoten njegov ¢
transparemost , krognost in trajnost izdel kov v E
J digitalna identiteta fizilnega izdel ka, k

40



skozi njegov celotni g¢givljenjski cikel. Je |
gospodarstvo,spgodj et jem omogola preverjanje, uprayv
izdelkov.

Primer videoposnetka je dostopen mmt#ps://www.youtube.com/watch?v=pBTwPrkKU
(20.3.2025)

3. 1 KI jlnostidBP znal i

Potni list je dostopen prek QR kode ali druge oblike digitalne identifikacije na iz(&llka
1).

Vsak izdelek ima preko digitalnega potnega lista svojo edinstveno in globalno identiteto, ki

je povezana z enim alidavée&bvstandakdizail ugminr
sestavi, izvoru, trajnosti, popravljivosti, navodilih za uporabo, garanciji, recikliranju in

drugih vidikih izdelka.

Potni listizdelkaj e strukturiran dokument, K i vsebuj
so:

T Sestavan materiali

T Poreklo surovin in kraji proizvodnje

1 Proizvajalec in odgovorne osebe

9 Navodila za uporabo in vzdrgevanje

T Mognost.i popravila in recikIlage

)l

Vplivi na okolje

T Certifikati in skladnosti z zakonodajo

Gre za orodj e, K i poveluje preglednost Vv ce&€
kontekstutrajnostne proizvodnje ali zakonodaje EU(npr. kot del Zelenega dogovora).

Digitalni potni listje pomemberker:

T Podpira krogno gospodarstvo
Omogo | a pporabo,venildiranje in popravilo izdelkov.

T Il'zbol jguje informiranost potrogni kov
Kupci lahko preverijo sestavo, trajnost in izvor izdelka.

1 Skladnost z zakonodajo EU

Postajazakonsko obvezena dol ol ene vrste izdel kov.
T Ulinkovitejge ravnanje z odpadki
Oaga razvrglanje in recikliranje izdel
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Slika1: Primer DPP
Vir: https://racunalnisk@ovice.com/oepreprostecrtnekode do-digitalnegapotnegalista/

3. 2 Primer uporabe DPP
Primer osnovnega potnega lista izdg|gika 2)

Podatek Vsebina

Ime izdelka Npr. Pametni telefon X100
Model / Ser i j X100BL-2025

Proizvajalec Tehno d.o.o., Ljubljana, Slovenija
Datum izdelave 12. april 2025

Materiali in komponente Aluminij, litij -ionska baterija, steklo, plastika

Poreklo komponent Liti] iz Lila, alumini|j [
Certifikati CE, RoHS, ISO 14001

Navodila za uporabo Prilogena knjigica |/ QR k
Vzdr gevanje Mogna menjava baterije in
Mognosti recReciklagni centri, progra
Okoljski vpliv co odtis 12,3 kg [/ izdel

L N]

~
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Vir:

Slika 2: Pametni telefon x100

https://www.ceneje.si/lzdelek/46128553/telefonija/mobkiefontoprema/mobilni

telefoni/vivo-pametnitelefonx100-pro-16gb512gkasteroidblack

3. 3Tveganje za poslovanjé katere panoge so zajete?
Obveznost uvedbe DPP se postopoma giri

1
1

Baterijel posebni "Battery Passport” bo obvezen od februarja 2027.

Tekstil, obl al i (Skka4) gréadbenienaterial, dbane kdétergenti,i k a
gel ezo, j ekl o, pohi gtvo, gume, mazi v a, I
uvedeno med 2026 in 2030.

DPP je ge zdaj obvezen za dol ol ene bater

Nalrtujejo se iopedvelggaejisgi, sazmamvkljul eni
kategorij izdelkov do 2030.
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Slika4dEner gi j ske nalepke EU za razlilne
Vir: https://www.plytix.com/blog/digitaproductpassprt-dpp
34Tehni |l ne zahteve in standardi

1 DPP mora bitistrogo berljiy strukturen in interoperabileh z uporabo odprtih
standardov(Slika 3).

T Podat ki wkikateruidentifjikatgr oTARIC / GTIN kode, dokumentacijo
o skladnosti, sestavajavodila za uporabo, varnost, navodila za popravljanje,
recikliranje itd.

1 Standardizacijska teles2EN, CENELEC, ETSI pripravljajo konzistentne norme,
ki jih morajo nacionalna telesa prenesti v zakonodajo.

T GS1 igra kljulno vI amgwpogatkav. i dent i fi kaci j
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N

Slika 3: Primer berljivosti DPP

Vir:  https://www.femmeactuellB/mode/newsmode/ecescorequelleestcettenouvelle
note-quelon-retrouverabientotsurles-etiquettesde-nosvetement2171037

4 ZAKLJULEK
Digitalni potni list izdelka predstavlja pomemben korak k bolj trajnostni, transparentni in

pamet ni i prdaus tjre jpot Lo popol ne i mpDPPment aci
(Slikab)i gr al kl julno vIiogo pri oblikovanju prift
K i se bodo pravolasno prilagodil a, bodo i me
ekosistemu.

KIl'jub gtevilnim prednostim uvaj.dPotiemolbi gi t al
zagotoviti:

i standardizacijo podatkov,
T zagl i t o (zagoudjenknoovata bitiarnost in zasebnost podathpv

T tehnil|l no i n(fodjedjabodo mdcaldmvestrati v digitalne platforme in
usposabljanje kadry

T sodel ovanj e (usdpeelgengani k mpl ement aci j a zaht e
proizvajalci, dobavitelji, regulatoriji i
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Slika 5: Promocija DPP

Vir: https://www.ebeconstruction.eu/news/digitalisati@bcrespondgo-consultatioron
requirementdor-digital-productpassporserviceproviders/
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Summary:

This paper presents tracking with the introduction of digital product passports. At a time
when sustainability, transparency and traceability are becoming key factors in
competitiveness, companies are increasingly turning to digital solutions for product
lifecycle management. One of the most promising innovations in this area is the Digital
Product Passport (DPP), which enables comprehensive tracking of product data from
design to the end of its life.

Keywords : tracking, digital product passport, DPR Digital Product Passport,
sustainability.

1 INTRODUCTION

The Digital Product Passport DPP) is an important tool for the transition to a circular and
sustainable economit.allows companies to check, manage and improve the sustainability
of their products. It is the digital identity of a physical product that provides access to key
information about the product throughout its entire life cycle.

A product passportis a structured document that contains key information about a product,
such as:

T sixth in materials,
1 origin of raw materials and places of production,

a7



the manufacturer and responsible persons,
instructions for use and maintenance,

repair and recycling ofains,

= =4 =4 =

environmental impacts,

1 certifications and legal compliance.

It is a tool that increases transparency throughout the supply chain and is often required in
the contexbf sustainable productionor EU legislation (e.g.the Digital Product Passport
as pat of the Green Deal).

2 LEGAL REGULATION OF THE DPP

Legal regulation refers to a system of laws, rules and institutions that govern social life with
a specific legal order. Theis no specific national legislation in Slovenidghat directly
regulates théigital Product Passport (DPP). The legal regime for DPP derives from EU
legislation, which is directly applicable in Slovenia as part of the acquis.

The EU's basic legal frameworkfor the Digital Product Passport (DPP) includes:

1 The Ecodesign for Sustainble Products Regulation ESPD) Ecodesign for
Sustainable Products Regulation (ESPR) the main regulatory framework adopted
in 2024 (Regulation (EU) 2024/1781), which establishes the basic requirements for
the introduction of DPPs for sustainable products.

T Construction Products Regulation (CPR)i (Regulation (EU) 2024/1305), where
the pecifics of the DPP are included for the construction sector.

1 General Product Safety Regulation (GPSR) (Regulation (EU) 2023/988), which,
while regulating the general safety of products, also allows for a digital format of
technical documentation (tedbal dossier), which in some cases may be a DPP.

3  WHAT IS A PRODUCT PASSPORT (DPP)

A digital product passport is an electronic document that contains detailed and standardized
information about a product throughout its entire life cycle. The aim isdblemyreater
traceability, transparency, circularity and sustainability of products in the EU and beyond.

It is the digital identity of a physical product that provides access to key information about
the product throughout its entire life cycle. It is immportant tool for the transition to a
circular and sustainable economy, as it allows companies to verify, manage and improve the
sustainability of their products.

An example video is available dittps://www.youtube.com/watch?v=pBTwPrkU
(20.3.2025

3. 1 Key features of DPP

The passport is accessible via a QR code or other form of digital identification on the product
(Figurel).

Through a digital passport, each product has its own unique abdl gilentity, which is
linked to one or more standardized data sources. These include information on the
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composition, origin, durability, reparability, instructions for use, warranty, recycling and
other aspects of the product.

A product passportis a stuctured document that contains key information about a product,
such as:

=A =4 =4 =4 -4 -4

il

Sexuera in materials

Origin of raw materials and places of production
Manufacturer and responsible persons
Instructions for use and maintenance

Repair and recycling options

Environmental impacts

Certifications and legal compliance

It is a tool that increases transparency throughout the supply chain and is often required in
the contexbf sustainable productionor EU legislation (e.g. as part of the Green Deal).

A digital passport is important because:

1 Supports the circular economy
Allows products to be reused, recycled and repaired.

1 Improves consumer information
Customers can check the composition, durability and origin of the product.

1 Compliance with EU legislatidt remains
Legally mandatoryor certain types of products.

1 More efficient waste management
Makes it easier to sort and recycle products at the end of their life.

49



‘

s ll"":/." 1/
JIBEATT R
gl T
Figure2: First DPP
Source: https://racunalnisk@ovice.com/oepreprostecrtnekode do-digitalnegapotnega
lista/

3. 2 Example of the use of DPP

Example of a basic product passport (Figure 2)

Information

Product Name
Model/Serial No.
Manufacturer

Date of manufacture

Component materials
Origin of components

Certificates
Instructions for use

Maintenance anc
repairs

Recycling options

Content

E.g. X100 smartphone

X100-BL-2025

Tehno d.o.o., Ljubljana, Slovenija

April 12, 2025

Aluminum, lithium-ion battery, glass, plastic

Lithium from Chile, aluminium from Norway, assembly
Slovenia

CE, RoHS, ISO 14001
Booklet / QR code included

Battery and screen replacement possible, spare parts ave
for 5 yeas

Recycling centers, product return program
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Information Content

Environmental impact C O footprint 12.3 kg [/ pr.

Figure 2: Smartphone x100

Source: https://www.ceneje.si/lzdelek/46128553/telefonija/mobi&iefont
oprema/mobilnitelefoni/vivo-pametnitelefornrx100-pro-16gb512gkasteroidblack

3. 3 Business risk which industries are covered?
The obligation to introduce a DPP is gradually expanded:

i Batteriesi a special "Battery Passport" will be mandatory from February
2027.

1 Textiles, clothingfootwear, electronicg~igure3), building materials, paints,
detergents, iron, steel, furniture, rubbers, lubricants, chemicals compliance
with the DPP will be phased in between 2026 and 2030.

1 DPP is already mandatory for certain batteries (BatterypBe3s

1 A more extensive list is plannédit is envisaged that around 30 product
categories will be included by 2030.
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Machines

Figure3: EU energy labels for different types of electronics
For: https://www.plytix.com/blog/digitaproductpasspoHdpp

3. 4 Technical requirements and standards

f

The DPP must bestrictly readable structural and interoperablie using open
standards. (Figuré).

Data includesunique identifier, TARIC/GTIN codescompliance documentation,
composition, instructions for use, safety, repair instructions, recycling, etc.

The standardisation bodi€EN, CENELEC, ETSI draw up consistent norms that
national authorities have to transpose into law.

GS1 plays a key role idlentifying and exchanging data.

’

a

Figure 4: Example of readability of DPP
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Vir:  https://lwww.femmeactuelle.fr/mode/nemisode/ecescorequelleestcettenouvelle
notequelon-retrouverabientotsurles-etiquettesde-nosvetement2171037

4 CONCLUSION

The Digital ProductPassport represents an important step towards a more sustainable,
transparent and smart industry. Although there is still a long way to go for full
implementation, it is clear thétte DPP (Figure 5) will play a key role in shaping the future

of productiom and consumption. Companies that adapt in a timely manner will have an
important advantage in the new digital ecosystem.

*x X %
X Digital *
% Product X

wPassporty
* 4 K

Figure 5: Promotion of the DPP

Vir: https://www.ebeconstruction.eu/news/digitalisati@bcrespondgo-consultatioron
requirementgor-digital-productpassporserviceproviders/

Despite its many benefits, the adoption of digital passports is not without its challenges. It
will be necessary to provide:

i standardisation of datg
i data protection (data security and privagyust be ensed),

1 technical infrastructure (companies will have to invest in digital platforms and staff
training);

1 stakeholder engagement (successful implementation requires collaboration
between manufacturers, suppliers, regulators and the consumer).
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Saget ak

Svako kretanje uz geljeznil ku prugu il:i pr e
izvor opasnosti.

Naj veli rizik predstavl jogjiu sguelijzegrna ll &knoi cues
geljeznilkom prugom. S obzirom na nalin osi
razini veliku opasnost predstavljaju neosigurani prijelazi.

Nepagnja pri kretanju cestovni nelazackaoiil i ma p
kretanje pjegaka mogu izazvati tegke poslje
l zvor opasnosti predstavl ja i namjerni k o
geljeznilkim prugama. Vagno je educirati a
nastaihn e z goda i nesrel a.

U ovom radu dat.  emo osvrt na vrste geljez

opasnosti koji prijete adolescentima pri prijelazu istih.

Kl julne rijeli: pruga, sigurnost, gel jezni
neosigurani prijelazi, adolescenti.

1.Ge |l | e Z cestdvi prijelazi u razini
Ge | j e-zestovhirk prijelazom u razini naziva se mjesto prijelaza cestovne prometnice

preko geljeznil ke pruge ili i ndustmjesjoskoga
kriganja kolnika i gornjega ruba -céestomil ni ce.
prijelaz mjesto neposrednoga suleljavanja ¢§:
sigurnost.i predstavl ja pot e reosigurald neametano| ku v

odvijanj e pr ecasto¥naprijgjagi Imprajw hitiiplogisno osigurani. Osnovna

podj el a 0 s i g u-cestoviiha prijgjagd podrazaniijévk pasivno i aktivho
osiguranje (slika 1).

Aktivnim se osigasg\amijle mpryiejl ¢gleana | kmatra svalk
reagira promjenom svoga stanja (svjetlegne u|l no g a Pl zagtitnog
geljeznil koga vozil a.

Pasivnim osiguranjem smatra se svaki prijelaz koji je opremljen bilo kojim znakom
upozorenja,i luireleakom drugom zagtitnom oprem
mijenja u ovisnosti o bilo kojoj prometnoj situaciji.

56



ZEUJEZNICKO-CESTOVNI PRIJELAZI (ZCP)

| PASIVNO OSIGURANJE | AKTIVNO OSIGURANJE |

ZCP osigurani
prometnim znakovima
i trokutom
preglednosti

Pjesacki prijelazi
osigurani mimoilaznom
ogradom i SV + ZV

Pjesacki prijelazi

2 P Mehaniéki puni
osigurani mimoilaznom

branici s ruénim

ogradom i trokutom postavljanjem

preglednosti

Svjetlosno-zvuéni
signali

Svjetlosno-zvuéni
signali i
polubranici

Slkal:Podj el a o s i g ucestowjharielgml j ezni | ko

1.1.Aktivnoo s i gur ani -ces®vnijpejelazii | k o
Aktivno osi-igpa seasmatrau [Bij€l&zi koji su osigurani nekom vrstom

svjetlosne, zvulne ili mehanil ke signal:
prometa,odnosno koja mijenja svoje st e s obzirom na pri bl
prijelazu. U aktivna tehnilka sredstva

polubranici i branici, odnosno bilo koja kombinacija navedenih (slika 2).

Slika2:Akti vno osi gtcestbowmprielgzel j ezni | ko
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1. 2. Pasi v n-cestaym prijelazz ni | k o

Pasivni gebfexnil poijelazi su prijelazi bez
koji se aktivira kada prijelaz preko njega nije siguran za korisnike (slika 3).

Slka3:Pasivni g¢gel jezni|l ko cestovni pr

2. Vrste o0si gur acasjoenimmprgelagneal j ezni | ko
Od ukupno 1521 prijelaza njih 897 (oko 60) osigurano je prometnim znakovima
(Andrijinim krigem i znakom STOP), 71 mehani
i zvulnim signalima (oko 9 %), a 341 svjetl
23 %) . Preostal a 72 epraizjieloasziag usrua ngj enganokiil ape
kojima je njih 11 osigurano i svjetlosnim i

3. Analiza inci deestamnimprijezimpel j ezni | ko

Rezultati anal i za I oestovaine prigglhzmaHGa | (nd Irjaesz miulkk
upuluju na zakljulak kako modernizacija osi
nesreia odnosno povelanje tehnilke razine
proporcionalnim smanjenjem br oh an enserseriea /an e s\
u 2013. nji h | ak-imhdsigaranighaggnalrias i sgeu rmao sGiGPm ur e L
(ima ih 552), a 15 na prijelazima osiguranir
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4. Stanj e Si g ur n ecsstovnim rp@elazime lu jrepuabhici | k o
hrvatskoj

HG Infrastruktura d. o. o. kao upravitelj gel
odgovorna je za organiziranje i regul iranj
osnovnoje opredjeljenje cijeloga sustava. Cjelokupnstav sigurnosti kontinuirano se
pratbanal i ziraju se uzorci i posl jedice izvan
aktivnostipr opi sani h politikom sigurnost. HG i nfr
Nesr el a nacejsetlovenzonm | kroi j el azu jekrje mamanjea nesr
jednogel jeznil ko vozilo te jedno ili vige vozi
prijelazak ao gto su pjegaci, i1l i drugi objekti kc
blizini, ako su ispali iz vozila ili su ih igubili korisnici tijekom prelaska preko prijelaza.
Ujedno jezwmwasredaii dogalaj u geljeznil kome
kao gt d jseu etsengek eoz| jede do | etiriju osoba te
na vrijednostdo dvamilijuna eura .
Tablica 1. prikazuje br agstovoimbprielmauh nesr el
razdoblju od 2016. do 2021.
prosjek
OZBILINE NESRECE 2016. | 2017 | 2018 | 2019 | 2020. | 2021 | 2016.-
2020.
a) promgt osiguran SS 0 5 5 3 5 3 3,00
uredajem
NA b) promet osiguran
3cp prome?nim 2 1 2 2 2 2 1,80
Znacima
c) pjesacki prijelaz 0 0 0 1 0 1 0,20
Ukupno ZCP ( a+b+c ): 2 6 7 6 4 6 5,00

Tablical:Br oj ozbi |l j ni h -pestsvnira prilazima urgzddblju ed2016.| k o
do 2021. Izvor: Analizaizvanredni dogal aj a TuH@& O 2nlf.r agsa diurkit ur a

Prugni prijelazi predstavljaju znalajan si
promet, iako je geljeznilki pr omet melu na
trend smanjenja broja nebra | smrtnih slulajeva na prug
Hrvatskoj, statistika nesreia i dalje pokaz

5.Mjere za suzbijanje stradavanja adolescenata na prugama u Republici
Hrvatskoj

1. HG I nfrastrukt uavai e@uBativhnggoev @it izvam @ da kc ipjr u

uvijek brgic, ponavljajuli i istiluli infor
potvrLuj e da i h treba stalno ponavl jat.i
osnovnogkol sk og aidugn sadohi@amatu eestovimome grometiakojom

i h se upozorava na opasnost. koje prijete p

boravka uz prugu.
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OPASNO JE VELIKO NE
00 IGRATI SE s SLUSALICAMA
UZ PRUGU Ve U PROMETU!

°>'<

Slika4:Preventivna akcija AVlak je uvi

Zadnjih nekol i kma ggaoldoisnta, bsivig ewél isehr o] nesr
korigtenja mobitela i/1il:/ slugalica tijekorl
pruge. Korigtenje mobitela i slugalica znat
pral enja zoluikmes.a Swvroekmena komuni kacijska t
dobre moguinosti, ali nosi i ozbiljne priije
osvijestiti to da sigurnost zapolinje s po
nepogel jinh hponapamsjna. Opasnost od strujnog |
na vagone mogda | e i najdrastilniiji pri mjeri
stragnih nesrela. Zabrane koje su izrelene
Naime el ektrilni vodovi i znad vagona Agi vi f
napona od 25 000 V. Zato penjanje na vagon:
udarom koji je smrtonosan il ostavlja teg

l'ijelenju.

@ HE INFRASTRUKTURA

Slika5:Preventivna akcija AVIak je uvijek brg

2. Abeceda prevencije je nacionalni progr a
primijene svoje gkolske preventivne strategi
preventivne progr ame, a u sklopu tog progr e
prevencija stradavanja djece i ml adi hdi gdj e

i gdje im se kroz primjere stardavanja ukazuje na opasnosti koje prijete za vrijeme kretanja
prugom.

U posl jednih 10 godina, o dyindotjersedparmosalpa, @a2lar a u
su t ege Riasjtkigodimd nastradalih je ispod 17.

3. U sklopu Nacionalnog plana sigurnosti cestovnog prometa niz je preventivnin mjera
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upravo na temu sigurnog prelaska geljeznil

4. Rjegavanj) espil-ail@RP mat srilgeauman j e Strategijon
Republike Hrvatske 2012 0 3 0 . kao jedna od mjera povelar
cestovnog prometa. Ovim Programom rjegavanj
preko pruge zarazdbhp e od 2018. do 2022. godine utvrl
gel jeeast @awvoni h i pjegal kih prijelaza preko i
koj i Ssu u postupku rjegavanja, zatim prijel
susi gurana sredstva kao i oni koj i ni su u o
nugno i h je osigurat:i

Namjena Programa |je poboljgaejséovazczhne @$i
prijelaza I uspostava dodashi hgm]jeeranul ko]
prometa.

6. Moder ni z ac icgstavnigpejélgzee zni | ko

Budul i da sigurnost i ma i Ssvoju <cijenu, H
modernizaciju pruga I urelaja. No zb-og wvagn
cestovnim prijelazima (GCP) HG I nfrastrukt

i skl julivo mod e-cestovnila prielpza. Jaganl od ejih nest| Nalmava i
ugradnja opreme za w@«eisgwwvanjhe p49 jgkbhrgaznil]

pi j el aza preko pruge na 50 | okacija diljem
milijuna weur a, a koji se financira wu skl op
gel jeznice u Europid. Drugi j e Pcestgvihkt o0si
prijelaza, u sklopu koj eg-cebtena prielazano jgdam ni z i r
pj egal ki prijelaz. Njegova ukupna vrijednos

85>postotno sufinanciranj e-ovip fondbva.aNaj g liivi di o r ¢
obuhvalenih prijel abal ngbnrsk®lsev @ospeah o vagijs
baranjskoj-podwriawsvkaji | ko Varagdi nskoj gupani
melLunarodni i za regionalni, al idovinadijguk al ni
projekta koji se o0dno s i-cestoanihpriethz ram pripranti suj u 6 9
radovi za dodatnih 26 prijelaza. Osim toga
kojim se mode®wnvmi irri g e2léai QK es ti zmiDIrigjawmog pr
Kada budu zavrgeni S Vi trenutal no zapol e
infrastrukture dillem Hrvatske, o novo moder ni zirani h prijela
mregi bit le vigi za 3@&tiPri peltadic opulewmal

signalnesi gurnosnim urelajima koj.i Zza siguran t
signale u LED tehnologiji i jakozvulna zvo
polubranici. Nekolikolilreaneri jP¢leggmad kibi tpir i ji e
spomenutog projekta imat | e i mi moil aznu og
Literatura

Program rjegaveaesjavgiehjiezpjégal ki h prijelaz;
od 2018.do 2022.
Pravilnik o nalinu os.iagcuersatvoavnn iam pprroimeetlaa zniama

prijelazima preko pruge ( NN 111/15)
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3. Analiza izvanrediHiGh |dhdgalsdjraka u2z@®@2 d.. og
4. nhttps:/inpscp.hr/
5. https://iwww.hzinfra.hr/opreznna-pocetkuskolskegodine/

6. https://mmpi.gov.hr/UserDocsimagjarhiva/PROG%20RJESAVANIA%20ZEFP%202018
2022%2035_18.pdf

62


https://npscp.hr/
https://www.hzinfra.hr/oprezno-na-pocetku-skolske-godine/
https://mmpi.gov.hr/UserDocsImages/arhiva/PROG%20RJESAVANJA%20ZCP-PP%202018-2022%203-5_18.pdf
https://mmpi.gov.hr/UserDocsImages/arhiva/PROG%20RJESAVANJA%20ZCP-PP%202018-2022%203-5_18.pdf

Maj a Gaa.jing. traff.

Obrtnilka i tehnilka gkola Ogulin
Svjetlana Glad mag. ing. traff.

Tanj a nig ng. iraff.,

Geljeznilka tehnil ka gkola Moravice
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Summary

Each movement close to railway track or the crossing of the railway tracks is a potential
source of danger to plestrians.

The most serious lifthreatening spots are the roadilway crossings which are
constructed on the same level as the railway tracks. Unsecured crossings represent
especially great danger regarding the method of securing-raéay crossingson the

same level.

The carelessness of road vehicles drivers while moving across the radacyrossings,
as well as moving of pedestrians across the same place can cause some grave conseqguences
(injury and death).

A deliberate contact with the sources electric voltage on the railway tracks can be
extremely dangerous too. Therefore, it is immensely important to educate adolescents with
the aim of preventing potential accidents and tragedies.

This paper will provide a review of the types of railwagd crossings in RH and also of
the sources of danger threatening adolescents while crossing them.

1.Railway-road crossing on the same level

What is called railwayoad crossing at the same level is the place where a road crosses
railway tracks or an mhustrial track, or, in the construction sense, the place where the road
and the upper part of the track cross. It means that the raibaalycrossing is the place
where railway and road traffic directly meet so, from the standpoint of safety, it represent
the potential point of a high risk. In order to ensure seamless operating of the traffic those
railway-road crossing have to be properly secured. The basic division of raibaey
security methods implies passive and active safety measures (Figure 1).

Active protecting of level crossing implies every method od securing which reacts by the
change of its state (either illuminageoustic or useside protective) when a railway vehicle
approaches.

Passive protection is the protection of each crossinghwkiequipped by warning signs,
devices or some other kind of protective equipment which are constant and do not change
depending on any traffic situation.

64



ZELJEZNICKO-CESTOVNI PRIJELAZI (ZCP)

| PpasivNO osiGURANIE | AKTIVNO OSIGURANJE |

ZCP osigurani

prometnim znakovima P)gktki prll?lazl
i trokutom osigurani mimoilaznom

preglednosti ogradom i SV + ZV

Pjesacki prijelazi

> AL Mehanicki puni
osigurani mimoilaznom

branici s ruénim

ogradom i trokutom postavljanjem

preglednosti

Svjetlosno-zvueni
signali

Svjetlosno-zvuéni
signali i
polubranici

Figure 1: The division on level crossing protection

1.1Actively secured level crossings

Actively protected level crossings are the crossing protected by a kind of light, sound or
mechanic signals which change in accordance to traffic, or, in other words, changes their
condition when a train approaches the crossisgjfitActive technical means imply light
devices, sound signals, half or full barriers, or any combination of the above. (Figure 2)

Figure 2: Actively secured level crossing
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1.2Passively secured level crossings

Passive level crossings are crossings without any warning system and/or protection which
is activated when the crossing is not safe for users (Figure 3).

Figure 3: Passive level crossing

2.The types of security measures on the level crossings

Out oftotal of 1521 level crossings 897 (about 60%) are secured by the traffic signs (Saltire
St. Andrew's cross and the stop sign), 71 by mechanical barriers (about 5%), 140 by light
and sound signals (about 9%), and 341 by light and sound signals abdtheit (about

23%). The remaining number of 72 crossings are pedestrian crossings secured by bypass
fences, and, among those, there are 11 which are secured by light and sound signals for
pedestrians (almost 5%).

3.The analysis of the accidents on the lel/crossings

The results of the accidents analysis on t
infrastructure lead to the conclusion that the modernisation of security systems does not
necesarrily imply the decrease in the number of accidents, theétaisthe increase of

technical level of security does not result in proportional decrease in the number of
accidents. Namely, out of 29 serious accidents in 2013, 14 occured on the level crossings
secured by signdl safety devices (there are 552 of sii@nd 15 on the crossings secured

by St. Andrew's cross and the STOP sign (897 of them).

4.The state of security on the level crossings in the republic of croatia

HG Infrastruktura | .t.d. as a body managi ng
Croatia is responsible for the organisation and regulation of railway transport, and its safety
represents the basic direction of the whole system.

The entire security sistem is constantly checked, the causes and consequences of some
extraordinary eventsra analysed. What is more, a whole list of other statutory activities
defined by the security policy of HG infras

The accident on the level crossing is each accident in which at least one railway vehicle and
one or more raavehicles riding across it participate. It could also be caused by some other
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users of the crossing such as pedestrians, or some objects that temporarily end up on the
railway tracks or their vicinity being dropped from a vehicle or lost by the passelgiers

their crossing. At the same time, an accident is an extraordinary occurence in railway traffic

with harmful consequences such as grave body injuries of up to four persons and a material
damage that can b eCharslishomsatheantberaftseriau® acaident | i o n .
on level crossings from 2016 to 2021.

prosjek
OZBILINE NESRECE 2016. | 2017 | 2018 | 2019 | 2020. | 2021 | 2016.-
2020.

a) promet osiguran SS

) 0 5 5 3 2 3 3,00
uredajem

NA b) promet osiguran

Jcp prome?nlm 2 1 2 2 2 2 1,80
znacima

c) pjesacki prijelaz 0 0 0 1 0 1 0,20

Ukupno ZCP (a+b+c): 2| 6| 7| 6 4l 8| 500

Chart 1: The number of serious accidents on level crossings during the period between
2016 and 2021.

Source: The analysis of some extraordinary occurences in202G | nf r asd.r ukt ur :

Level crossings represent an important safety challenge for both the road and railway traffic,
despite the fact that railway transport is one of the safest means of transport. Although there
is a trend of decrease of accidents and fatalities on Wieé deossings in the Republic of
Croatia, the analysis and statistics of the accients still show a very poor traffic culture.

5.The measures to prevent casualties involving adolescents on the railways
in the Republic of Croatia

1. HG I nfrastruktur a has-prdventve actom'iTheyraimisy o u't
always faster" continuously, for 23 years, repeating and empigagmformation which the

majority of adolescents are allegedly familiar with. However, the reality proves that it should

be continuously pointed out (Figure 4). The activity is created for the primary school
children and the drivers, as well as othettipgpants in the road traffic and it warns them

about the dangers they are exposed to during a careless crossing of the railway tracks or
when keeping close to the railway tracks.
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OPASNO JE VELIKO NE
00 IGRATI SE - SLUSALICAMA
UZ PRUGU VEs) U PROMETU!

oi‘

1B v wen

Figure 4: The preventive activity "The train is always faster"

In the recent few years it has been noticed that the increasing number of accidents was
caused by the use of mobile phones and/or headphones while walking along the street or
during the crossing of the railway. The use of mobile phones and headphonesasitiyif
influence not only concentration, but also the perception of the surrounding sounds. Modern
communication technology offers immensely useful applications, but also represent a
serious threat if not used properly. Therefore, it is vital to emphik&izenportance of safety

which begins with the following of traffic signs and with avoiding inapropriate and
dangerous behaviour. The danger of electric shock which threatens while climbing on the
railway wagon is probably the most extreme example opthg or an inocent mischief
turning into a horrible tragedy. The prohibitions that have been imposed should be obeyed
because they serve to protect people. Namely, the electric cables above the wagons are
"alive" and dangerous due to an extremely Wglkage of 25,000 V. Because of that, the
climbing in order to make a selfie ends up with an electric shock that is deadly or leaves
serious lifelong consequences despite a long medical treatment.

@ HZE INFRASTRUKTURA

Figure 5: Preventive activita "The train éways faster" with the slogan "Stop, watch,
listen!"

2. The Alphabet of prevention is a national programme which helps schools create and apply
their preventive strategies by connecting some interdisciplinary topics and school preventive
programmes mar easily. A part of this programe is a topic "Safely near the railviag
prevention of children and teenagers' casualities where the young people are taught about
the dangers of high voltage, and where, through the examples of casualities, thepede war
about the dangers of approaching and moving along the railway tracks.

In the last 10 years period 7 people suffered deadly consequences and 22 had a serious
injuries caused by electrghockin the railway tracks zones. The age average of the victims
is below 17.
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3. As a part of national road safety plan, a number of preventive measured dealing with safe
crossing of the railway tracks have been applied too.

4. The dealing with the problem of safety of RRC and PC is regulated by the Traffic
developmenstrategy of the Republic of Croatia from 2017 to 2030, as a measure of railway
and road safety increase. This Programme of solving level crossings problem for the period
between 2018 and 2022 defines the prioriy list for solving level and pedestriamgsos

issue. The programme encompasses the crossings that are still in the process of tackling,
then the crossings that are included in the project applications with the funds previously
secured, as well as those that are not included in the existestriment programmes, but
which should be secured.

The purpose of the programme is the level of security on theradlagy and pedestrian
crossings increase and the introduction of supplementaryy measures which would help raise
the safety of railway ancbad traffic.

6.The modernisation of level crossings

Since the safety cost s, HG I nfrastuktura I
modernisation of the railways and equipment. However, due to the importance of the
security on level crossingsis® ( RRC) HG I nfrastruktura 1is

dedicated solely to the modernization of level crossings. One of them is the aquisition and
installation of safety equipment for 49 level crossings and one pedestrian crossing on 50
locationsallove t he Croatian railway networ k worth
Bank's project called "Sustainable Croatian Railways in Europe” The other is "The security

and modernisation of level crossings project” which includes the modernizationevied4 |
crossings and one pedestrian crossing. Il ts
acceptable costs dmancing has been secured from the European funds. The majority of

those level crossings on the railways of both international and regidnabbsignificance

are in the following counties: Bjelovarskoi | ogor s kal, a vhmdgedgk o Os | e

baranj ska;poMirrawwsiktai,| kkand Var agdi nska. The i
project related to the modernization of 69 level crossings begangd2023. Also, the
reconstruction of additional 26 cCrossing

Infrastruktura L.t.d. si implementing one more project with the aim to modernize 26 RRCs
worth six million Euros from the national budget of the Reputli€roatia. When all the
above mentioned projects of railway infrastructure all over Croatia are finished, the number
of modernised level crossings on the entire railway network will be higher by 300. The
crossings included in those projects will be eqdifppy modern signaecurity devices
which use light signals in LED technology and very loud sound signals, and on the majority
of them there will also be half barriers. Several of those crossings will be unleveled.
Pederstrian crossings from the secomdntioned project will have bypass fences

Sources:

1. Program rjegaxasjtavgiehj eznpijlekgoal ki h pr i j
razdobljeod 2018.do 2022.

2. Pravilnik o nalinu osi g-estamima prijeazimai o met a
pj e g alijdtazinma preko pruge ( NN 111/15)
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Analiza izvanredni iHGogafapatuuRORBLa
https://npscp.hr/
https://www.hzinfra.hr/oprem-napocetkuskolskegodine/

https://mmpi.gov.hr/UserDocsIimages/arhiva/PROG%20RJESAVANJA%20ZCP
PP%202018022%2035_18.pdf
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https://npscp.hr/
https://www.hzinfra.hr/oprezno-na-pocetku-skolske-godine/
https://mmpi.gov.hr/UserDocsImages/arhiva/PROG%20RJESAVANJA%20ZCP-PP%202018-2022%203-5_18.pdf
https://mmpi.gov.hr/UserDocsImages/arhiva/PROG%20RJESAVANJA%20ZCP-PP%202018-2022%203-5_18.pdf
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Geljeznilka tehnil ka gkola Moravice
Maja Gajn , dipl. ing.

Obrtnilka i tehnilka gkola Ogulin

“LalL {!ah [ ! Yha

Saget ak

Na mregi pruga Hrvatskih geljeznica, dvije
u zimskom periodu.

Tosupruge:ZagreRi j eka ( dionica od OguS3plit(danicdo Ri j e
odOgtarija do Knina ).

Najvige snijega moge napadat. na podrul ju o
Ogulina do Vrhbowvi nBRadia $el &doyelprkiim kol il in:
doseli 80 pa | ak i 100 centimetara u vrl o Kk
Uz velike koliline snijega posebne probl eme
| iyiasi na moge dosel. [ nekoli ko metar a.

Pored snijega I bure u tim predjelima, temp
20stupnjeva gto uzrokuje stvaranje | eda i do
Unatol takvim vremenski neprilikama ¢geljezni
kral eneyritjoe pokazuje snagu i vagnost geljezn

1.Propisane mjere za zimske uvijete na prugama

Prije poletka zimskog razdoblja moraju se |
zimskim uvjetima.

Zi msko razdoblje zapolli5nj eogluj.kastudenog, a
Upravitel] infrastrukture dugan je oplim ak
kol odvori ma i na otvorenoj pruzi naj kasnije
Svake godine odrelLene sl ug lzaoballmameopsometasuv 0j e
Zi mskim uvjeti ma. Na sastanci ma t.i se pl an
trenutku borba protiv snijega I drugi h zi ms
Operativne pl anove i zralLuj w i goslevi ggndlna s K i p C

sigurnosnih i telekomunikacijskih postrojenja.

Odreluju se prioritetni kol odvor.i za |iglenj
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u |igienju snijega, napravi se pregled skre
boj vagona za odvoz snijega, predvidi se nal
Kod elektrilnih | okomotiva najosjetljiviij.i

elektromotora i dolazi do probijanja izolacije pa se oni dodatno pregledavajuaksto
obavlja se preventivni pregled pantografa.
Odreluju se radnici koji obavljaju odlelLiva

Poslovi signalnes i gur nosni h i telekomuni kacijskih u
skupinu radnika koja pri jenapotemeod Karlogcg Hoe d av a
Drivenika na 122 skretnice.

Ustanovl juju se zalihe ©plina, koje moraju
pregledaju agregati za proizvodnju struje i
seiburobraniukolodor i ma Pl ase i Gkrljevo. l znad br z
promet.

Odrelen je i raspored rada mehani| ki h sreds
kol odvorima i vulnim relacijama.

2 edstvienie Isihngedgnih nanosa
Domovni kolodvor Oglin:

a) Vrsta sredstva: Rolba RR 60D@OORD-S

fpodr ul j e +40g d akKnin-fagtun Brodn MoraviceOgulin-Zagreb
b) Vrstasredstva: Rolba RR 2000

fpodrul j e +40g d aknin-fagtun Brodn MoraviceOgulin-Zagreb

3.Zimski uvijeti nekada i sada
Nekada je |iglenje pruge od snijega izgledal

Slikal:Rul no | iglenje snijega
Danas se pruge |iste rolbama gto je vidljiyv
Rol be su gvicarski samohodni strojevi koj i
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se podili i na mjestu okrenuti, za 360 stupnj
u usjecima iz kojih izbacuju snijeg za razliku od ralica koje samorazg s ni j eg na s

RobaRR 2000 moge ol istiti dvije tisule tona :
tona snijega na sat.

Slika 4: Rolba RR 2000

Na elektrificirani m sgkriwdganma U edlaulsa jkuo np catkrt e
elektrilne | okomotive s metalnim klizalem n

Met al ni klizali smjRigjteekna is uui @d uwuil iv lva kaokvoav a
4 Kako je to izgledalo na terenu u praksi

U mjesecu si | e|Gorgkom kptar® shijeg jgpaa u dvaenaveata. Napadalo
ga je vige od pola metra.

Prometna sigurnost bila je ugrogena samo |
Moravi ca i Vrbovskog odnosno na vozni vod Kk
promet oo obustavljan gotovo deset sati.

U noli izmelu 28. i 29. veljale 2004. u kol

palo je 80 cm snijega.

Lokomotive su na plugovima dovozile smetove snij&ga su se dijelom istresali na
skretnicama.

Plugovisusenor al i rulno | istiti | opatama kako bi
| opatama su se |istile i skretnice.
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Slka7:Li gi enje kol osijeka
Snijeg je najjale padao od 25. do 27. sijel

od Ogulinaprem&r al acu, a rol ba RR 2000 prema Mor av
Visina snijega kod Lilke Jesenice, Javornik
VI akovi su vozil:i cijelo vrijeme. Naj dul j e

vlaka. Istovremeno kamionski promet stajao ijelana.

Na ragligiavanju snijega bilo je angagirano
puna 24 sata.

SRS AN

Slika9:Li gi enje na |ilkoj pruzi
Po prestanku padanja snijega daoZplstapnjgve do i z
Tako niske tempeat ur e dovele su do pucanja tralnice
prijelazi ma i urelaji automatskog prugnog b
I jedan sl ul aj iz ne tako daleke progl osti
Zzimskom periodu mogu.vladat. na nagim pruga
Zbog jako |l ogeg vremena u veljali 2018 godi
dosezala i 80 cm, temperatura padalda @® stupnjeva uz brzinu bure koja je u Primorju
dosezala 150 km/ h i |l edenu ki gu doglo je do
Putni | ki vkagoo su kasnili 2327 minuta il:i

padanja zalelLenih stabala na kontaktnu mreg
i skl julenje struje.
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5Pot encijali geljeznil kog promet a

U zimskim uvijeaziumjae gsev g jeuz nvi acan opsotk i snagu.
trebala bi pokazati svoj puni potencijal tijekom cijele godine, a osobito u zimskom periodu.

U medijima | esto |itamo nasl ove : AKada ne
samo vlakomé, j AdRadpraméfgehj gzhiac&kfucaviesato
sl ul aj da su zbog snjegnog nevremena Dal mac
Bile su zatvorene i zametene ceste i autoceste, brojni putnici su zapeli u vozilima, a jedino

suvlk ov i gotovo pod gotovo nemogulim uvjeti me
(ZagrebSpl it ). To su upravo omogulili snjegol i s
radi |l i | i steldi snijeg s tralnica Je@m@m I mn o
kolodvorima.

Potrebno je bilo napraviti raspored radni ka
prognoza vremena te su se radnici do kol odyv

jedina opcija jer su ceste bile neprohodne.

pokazuje kako su r

Primer iz kolodvora Gospil
roz pothodni k i na per

putnici mogli proli Kk
preko skretnica.

Slikalh Sni jegom okovan kol odvor Gosy

Kako se nijeprei dal o odvijanje pu
teretnih vliakova kako ne b
Austriji i Italiji.

t ni 0g prometa b
[ I

o do otkazi

Kao gto je navedeno u prethodni nkigptakvimj er i ma
situacijama ne pomage nigta drugo osim rul

neophodne su i rolbe koje ragligiavaju otvo
Uz velike koliline snijega potegkjakiudariu odvi
bure u priobalnom podrulju. NajRirjiekd n@iriaj gl
pruga) , a snaga bure mjeri se u kolodvoru

gal ju se u kolodvor Mor av iadamiraju skstayi eakovas e s uk
kako bi se osigurao siguran promet.
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6.Pr o mi d g b e A aMI sakaviakom

Jog @@di5ne Hrvatske ¢geljeznice pokiizd@Miul e su
SAMO VLAKOM 6.

Unat ol probl emi ma koji se pojavljuju u tako
i pak prijevozna sredstva koja zimi prugaju r
ne mogeoth@elnjigani ce ol ekivati besprijekornu
Tusemoge navest.i cijeldi niz opravdani h razl ¢
godi na, nedostat ka persiilguuvrnniohs ndei juerleolvag ez a ug it
vagona itd.

Postoje i drugi probl emi k ao nleolodvarimg ie r ned
ukrignicama. U nastojanju smanjenja broja z.
zimskim uvjetima pokazuje kao promagaj

Nai me, skretni|l ki grijaldi ne mo g u kod j al
uporabljivom biez| ppaoéi Meodenemogulnosti
kol odvor.i postaju stajaligta bez mogulnosti
veli ka zakagnjenj a.

Sa jog boljom i kvalitetnijom organizacij om,

joj donijelo veliku prednost pred cestovnim prometom posebice u zimskom period.

|l snjegni pozdrav iz Gorkog kotara od snjeg

Literatura

1. https://narodneovine.nn.hr/clanci/sluzbeni/2016_11 107 _2273.html
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Svjetlana Glad mag. ing. traff.
Tanj a nig mgtdaff.

Geljeznilka tehnil ka gkola Moravice
Maj a Gaa.jing. traff.
Obrtnilka i tehnilka gkola Ogulin
Lb 2Lb¢9w hb[, .., ¢w!Lb
Summary
On the entire networlof Cr oati an Rail ways (HG), there

demanding when dealingith traffic operation during winter period®

These are ZagreRi j eka ( from Ogul i n tSplitrRlvgydrnea sect
(Ogtarije to Knin section).

The deepest accumulation of snow can be created between Ogulin and Delnice on the Rijeka
Raiway line, and from Ogulin to Vrhovine on the Lika line. It is usually a huge quantity of
snow with the depth of 80, even100 centimetres, accumulated in a very short time.

Apart from a great quantity of snow, a particular problem can be caused by g amth
wind (bura) which sometimes creates a few metres deep snow drifts .

In addition to snow and North wind, there is a problem of temperature which sometimes
plummetste2 0 U C during the night and creates i

Despite such wather extremes, the railway traffic is rarely interrupted and those delays do
not last long, which shows the strength and importance of railway traffic.

1.The established measures for winter conditions on the railway lines

All the measures for traffic operating in winter conditions should be established before the
beginning of the winter period.

Winter period begins on the 15th November and finishes on the 15th March.

| accordance with the general act, an infrastructumaager must establish measures for
cleaning of snow and ice on the railway stations and open railways for the next winter period
no later than the 15th November.

Each year certain bodies make their operational plans for traffic operation in winter
conditions. Those plans are coordinated on their meetings so that the battle against the snow
and other troubles caused by winter could yield favourable results when necessary.

Operational plans are also made by the teams employed in the building, trachah, sig
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safety and telecommunication facility field.

It is established which stations have priority and which workers will be employed in the
cleaning of snow. Switches with buiit heaters are inspected, a certain number of wagons
are repurposed for trangpiog snow, plans for the ways of pheating of the passenger cars
made.

The most sensitive parts of electric locomotives are their traction engines since moisture and
snow enter the electric motor casing which causes insulation breakthrough. Théefore t
should be aditionally inspected. The preventive inspection of pantographs is also necessary.

The workers who will do the job of deing breaking rods are assigned.

Signatsafety and telecommunication facilities jobs section in Ogulin assigns alsgrecip
of workers who inspect switch heaters on the strip between Karlovac and Drivenik on 122
switches before winter.

The reserves of gas, that need to last until March, are secured. Electricity generating sets

and the quantities of oil needed as mofloel are also checked. Employees inspect
windbreak on the Plase and Gkrljevo rail way
km/h all the traffic is interrupted.

Work schedule of the snow and-ckeaning mechanical devices used on home stations and
towing relations are determined.

2.Snow drift cleaning equipment
Main station Ogulin:

a) Type of equipment: Rolba RR 600CCOORD-S

fithe area of work: Ogul#® g t aknin-Maetin Brod i MoraviceOgulin-Zagreb
b) Type of equipment: Rolba RR 2000

fithe area of wrk: OgulinO g t akmnin-Maatin Brod i MoraviceOgulin-Zagreb

3.Winter conditions then and now
There were times when snow cleaning looked like this:

Figure 1: Cleaning snow manually

Today, railway tracks are cleaned by snow plougs and blowstas in the photos 3, 4
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Snow ploughs and blowers are Swiss-petipelled machines that rake up and throw snow

at the side of the railway track. They can rise up and make a full turn. Their full effectiveness
can be best seen when operating in rifts fiehich they throw snow away, compared to
iron wedges that only clear snow off the tracks.

Snow plougRR 2000 can remove two thousand tonnes of snow per hour, and snow plough
RR 6000 ten thousand tonnes of snow per hour.

Figure 5. Snow ploughRR 2000

Electric locomotives with metal scroll bar on the electric current pantograph are used on
electrified railways if removal of the ice from the contact network is required

Metal scroll bars are stored the Train traction department Rijeka, and Train traction
department in Zagreb.
4 What it looked like on the site, in practice

It was January 2004 and it was snowing twice in Gorski Kotar.The snow was over half a
metre deep.

Traffic safety was endangeredly once, and it was when a massive branch fell onto the
tracks, that is, onto the running cable of the contact network between Moravice and
Vrbovsko. The traffic was delayed for almost ten hours.

During the night between the 28th and 29th of Febru&@42the railway station in
Moravice was blocked by a snowstorm and 80 cm of snow.

The locomotives pushed the snow drifts with the iron wedges and left some of the snow on
the switches

The wedges had to be cleaned manually, by shovels so that locomepileeement can be
done. The swithes were cleand by shovels too,
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Figure 7: The cleaning of tracks

The snow was particularly heavy from the 25th to 27th January 2005. The snow plough RR
6000 was cleaning the rail way Ildughd®RR2000QG ul i n
towards Moravice.

The depth of the snow near Lilka Jesenica,

The trains ran all the time. The longest delay was 60 minutes due to a freight train
breakdown. At the same time, the trucks were stuck ferdags.

200 railway workers took part in the clearing of snow. The snow plough had the same crews
for 24 hours.

Figure 9: The snow cleaning on the Lika railway

After the snow had stopped, the temperatures plummetéd 2d6 U C . These ext
temperatures lead to tracks cracking, the devices on the level crossings and the devices of
automatic railway tracks block started do break down.

One case from the recent ppsbves one more time how difficult the winter conditions on
our railways can be.

Because of a very harsh weather in February 2018 when the depth of snow in Gorski Kotar
reached 80 cm, the temperature fell-108 U C, the speed of the Nor
exeeded 150 km/h, and the icy rain persisted, the locomotives broke down.

The total delay of the passenger trains was 2327 minutes, or 39 hours. In eleven cases the
delay was caused by falling of the frozen trees onto the contact network which rasulted i
its breakage and the electric current shutdown.
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5.The potential of the railway traffic

Railways shows their importance and strength in winter conditions. With some additional
funding, it could show its full potential throughout the year and espedmllye winter
period.

Media is full of headliness such as: "When the road lets you down you have the railways",

"In winter only by train”, "Once upon a time there was a traffic artdrg railways". It has

been common that, due to snowstorms, Raianand South regions were cut off the rest of

Croatia in winter. Roads and highways were closed, humerous passengers got stuck in their

cars, and only the trains managed to pull through from inland to the coast (from Zagreb to

Split) in almostimpossibleondi t i ons. Thi s was possible the
ploughs and to numerous workers who were cleaning the snow on the railvay stations
manually.

It was necessary to make a schedule for workers who would clean the snow on the railway
stations, the weather report was closely monitored, and the workers commuted to the stations
by trains which was good and only option since the roads were blocked.

Theexampl e from the railway station in Gosp
manually all day long, so that the passengers could go to the platforms by underpass, and
also that the trains could run over the switches seamlessly.

M“‘JG‘

Figure 10: Thesnowband st ati on of Gospi l

Since the running of passenger transport was not to be interrupted, the same rule applied for
the freight trains. It was necesarry to let them pass so that the cancelations of trains in
international traffic towards Austria and Itadsould not occur.

As it was described in the above examples, in the situations when the show drifts are very
high, nothing helps as efficiently as manual cleaning. Apart from manual cleaning, the snow
plougs help enormously when open railway and railviatia tracks cleaning is required.

Strong gusts of North wind in the coastal region, apart from huge quantities of snow,
represent serious traffic difficulties. The most critical stretch of the railway is between Plase

and Rijeka (Rijeka railway linek. he strength of wind is measur
From that station, the data are sent to the Moravice station where, according to the data,
compositions of the trains are formed to secure a safe traffic.
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6.Promotional campaigni in winter only by train

Back in 2005 Croatian Railways started a promotional campaign called 'In Winter Only by
Train'

Despite the problems that occur in winter, the trains are the means of transport that inspire
a lot of confidence in difficult weather conditions. r@nly, in such circumstances we
should not expect impossible from the railway. However, it is understandable that trains
cannot be perfectly punctual.

There is a whole list of justifiable grounds: from the locomotives which are forty years old,
the lackof spare parts for signahfety equipment to the wagon heating devices.

There are also some other problems such as the lack of switchmen on smaller stations and
crossing points. In attempt to reduce workforce those switchmen have been removed which
hasproved to be a mistake in winter conditions.

Namely, switch heaters cannot keep the switch in function during heavy snow by
themselves. In such a case, nothing is more useful than the broom and shovel. It is not
posible to move the switch and the statibesome mere stops without the possibilities for

the trains to pass one another which results in relatively long delays.

With better, high quality organisation, railway traffic could be even more efficient which
may become a huge precedence ovet roadpmat especially during winter period.

And finally, a snowy greetings from Gorski Kotar from a traffic controller, the snowman
from Delnice!

sSources
1. https://narodnaovine.nn.hr/clanci/sluzbeni/2016_11 107_2273.html

2. Gel j eizlniisltarHG I nfrastrukture d.o.o0. broj
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STROKOVNI | ZOBRAGEVALNI CENTER LJUBLJANA

SIC Ljubljana

Strokovni izobrazevalni center Ljubljana

~

912t2012 211 0S06lyaS RA2I {120 ai?z

0§SKY AT
Avtor : Haris Lordil, ma g . i ng. pr om.
Povzetek
Ekol ogko izobragevanje v metaverzumu preds
trajnostnih izzivov. Dijaki v interaktivnem okolju razvijajo okoljsko zavest, sistemsko
razmigljanje in veG@limavargg svo doeklvoivraun jEar.ajesPhmuosj +e kKt
partnerje iz petih dr ¢gav GreemCommVinvidrg zaotraj | n i na

metaverzuma zajema dve ravni: trajnostno kmetijstvo in gradnjo, kjer dijaki sprejemajo
trajnostne odl ol itve.gahehaaete imejapriagoprp¢cpr i nc
tudi dijakom s posebni mi potrebami, s | i mer
primerljivo okoljsko izobragevanije.

KIl'julne besede

Trajnost, |l zobragevanje, ClimaVerse, Prihod
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Uvod

V | asu, skoml|sae zswetdno bol j Tpdkepodndbnimspremehkbo | j s ki
izgube biotske raznovrstnosti do prekomerne rabe naravnih Virpvo st aj a ekol o ¢

izobragevanje kljulno orodje za oblikovanje
Tradicionalnin a | i ni poul evanja pogosto ne zadost uj
kompl eksni h okol jskih vsebin, K i zahtevajc
mi gl jenje in predvsem | ustveno povezanost y
orodje za inoveei vno ul enj e vse bol ji tudmenzipnalno j a t .
i merzivno digitalno okolje, ki omogol|l a pogl
Met averzum predstavlja nov mejnik v digitalr
resni |R)o,striaz(gvi rjene resnil|lnosti (AR), umetn
Ul enci |l ahko s pomoljo avatarjev raziskujej
opazujejo posledice podnebni h sprememb v re
okoljskih odlolitev. Po podatkih raziskave,
Technol ogi es, se je pri di jaki h, K i so sod
okol jih, okrepila stopnja okoljskekismzaveg]|
prejemali izkljulno klasilna predavanja (Ra
Poleg kognitivnih koristi pa metaverzum pomembno vpliva tudi na afektivno dimenzijo

ul enja. Raziskava Kye et al. (2021) v revi]j
ugotavlja, da izk st veno ul enje v metaverzum okol ju
prisotnost. i n empatijo do naravnega okolj
okol jskega izobragevanj a, kjer je lustvena
vedenj ske soirjeaneméddce .srGeadinj egol ci v Jugni Kot
udel egbsii mul ¥R j i degradiranega koralnega g

pripravljenost za spremembo svojih potrogni

Met averzum kotl jgramogobubaAnoudkoupeasadbo pr i
|l earni ngc, K i vkl julujejo regevanje proble
povratne informacije v realnem | asu. Po po
bi stveno povel a imspglbudiisamasomas raziskibvanjeakknapleksnih
okoljskih izzivov. VlIioga ulitelja se pri t €
usmerja dijake skozi personalizirano in par
I ntegraciija metaverzum tiehme!| @@imeniv zudalej
posodobitve gol skega okol j a, t emvel par ad:i
trajnostno naravnanega izobradgevanj a. V | a
digital ni mi medi j i ge i zverenumbst rhed njibgvimpr ed st
digitalnim vsakdanjikom in golskim kurikul
i zobragevanju tako odpira vrata k wustvarjar
izzive, temvel i mel a tudi sodelaygnja pri njhoverm j e i n
regevanj u.

Projekt ClimaVerse

Proj ekt Cli maVer se, spada pod kljulno akt:i
koordinira Strokovni i zobragevalni center L
programerska podjetja:
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T UpToEarth (ltalija)
I CodeArrays (Ciper)
fPol iteknika | kastegia Txorierri S. Coop

T Escola Secundaria Dr. Jose Afonso (Portugalska)

- Co-funded by
the European Union
CLIMAVERSE

Project number: 2024-1-8101-KA220-SCH-000248238

Slika 3: ClimaVerse projekt, vpogled v metaverzum, vir: lasten

Namen projektaoglejiivolsdl jfgartmal nmg a i zobr ag
metaverzuma in ga izkoristiti za razvoj kIl j
Partnerji bomo razvil.i zeleni -utni tpal rztel e
kompetence, za ustvarjanj&adjskih scenarijev v metaverzumu, da bi spodbudili zeleno
i zobragevanje in podnebno odgovornost.

Cilji projekta:

f Ustvaritiu| nit nzad rsr ednj eizofyoalgee,v aknij es poo dtbruajjan o st
in bo repliciran v vitualnem okolju metaverzuma

1 Ul i itbedo jopravili mobilnost- usposabljag in pregli sorodna gradiva o
metaverzumii n ul nem nal rtu

T Zagotovljene bodo tudi smernice za ulite
i zkugnj e.
Eden od ciliev projektajpudi vkl jul evanje deklet v STEM t
vsebin dijakom in dijakinjam s posebni mi p
dokument s smernicami za vse nage dokument e
na projektu. Smr ni ce upogtevajo:

o , veljezilna podpor a
1 Funkcije digitalne dostopnosti
_ , T Nal el a ul enjp aa K i t
1 Jezikovna dostopnost in dokazih
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1 Raznolilost predstavnikov v f Ussvarjanje varnih in

digitalnih pripovedih ulnih prostorov
1 Sodelovanje med vrstniki in T VKl julujol a Komuni k¢
skupinsko ulenje uporaba jezika

1 Mentorstvo in zgledovanje
Partnerji pripravljamo tudi obdobno spreml|j

Slika4: Svet metaversuma,rviasten Spatial

e Mi ni T vizijat@jgostne prihodnosti

De l vsebin, ki bodo vkljulene Vv metaverzu
i zobragevanem centru Ljubljana. Avtorja kon
VI a-@i hol i [ . paRneriajCedeArrays (CYP) in UpToEarth (ITA) pa bosta
koncept spremenila v igro s pomoljo orodja

Koncept je pripravljen na 12 straneh, zato v nadaljevanju podajam le povzetek koncepta.

Poglobliena éng. Immersive i zobr ageval narzuakpgonuja mimlomn v me
prilognost, da skozi sodel ovalno igro razvi
poudarkom na trajnostnem kmetijstvu in grad

izbire materialov in praks na okolje, v skladu s ¢iijnostnega razvoja OZN (cilji 11, 12
in 13).

Struktura ulne aktivnost.

Aktivnost traja pribligno 45 minut in je ra
1. raven: Trajnostno kmetijstvd u | e n c i se naulijo osnov trajn
uporaba organskegagriojp, var| evanje z vodo) in nato so

izbrati ustrezne materiale za vzgojo vrta.

2. raven: Trajnostna gradnja ul| enci spoznajo trajnostne ir
materiale (npr. les, mineralna volna, stiropor) in jih v igzporejajo med dve platformi:
trajnostna in ne trajnostna prihodnost.

Ul enci skozi igro pridobivajo tolke za pravi
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spodbujajo sistemsko razmigljanjieg.mokniosil no
predvidevanja in oblikovanja trajnostnih scenarijev prihodnosti.

P e d akpgpdstpp in dostopnost

l gra temel i ndamedotdaehrniingcegamsodel ovaln
einformacijsko tolko¢ z razl agami (pred vst
sprotno ulenje o traj mosdtbreinh gprvauk s avis evb i knnae tj |
jezikih (angleglina, slovenglina, portugal
izvedbo.

Za dijake s posebni mi potr ebami je predvid

podpora za zagotavljanje enakovredkelvj ul eno st i
Ulni ciliji
Dijaki bodo po izvedeni aktivnosti:

T razumel i povezave med praksami v kmetij s
okolje,

T razvili sposobnost sodelovanja in prilag

T i zbol jgal i ts voodloo |sapnojsao bnnao sosnovi trajnost

S tem metaverzum postane orodje za gl oboko |
skozi I gr o, pri | emer dij aki prevzamej o akt
okoljske izzive.

Slika5: Sortiranje odpadkov, vir: lasteSpatial
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Zakljul ek
I ntegracija tehnologije metaverzuma Vv okolj

zar egenwappi h ekologkih izzivov danagnjega | a
S0 pogosto omej eni v SVOoji sposobnosti

i nterdiscipl i nar,nsa dopokjeni jnsnadgrajenipsr Eoggkbijgniani
digitalnimi okolji, K i spodbujajo izkustveno ulenje. E
resnilnosti, umetne inteligence in interakt
poglobljeno raziskovanje ekosistemov, opazovanje vplivov podnebnih sprememb v realnem

|l asu 1o sa«adelivoavanje pri odl ol anj u, kar V 0 C
ozaveglenosti in motivacije. Projekti, kot |
z razvojem ulnih nalrtov in interaktivnih e
skldno z evropski mi okviri, kot je GreenComp
dostopnosti i n strategi ¢ vkajpbdporode&tzerolii
dijaki s posebnimi potreban® i zkazuj e zavezanost k pravil
preobl i kovanjem uliteljev v mentorje ter spocf
in kriti|lnega odlolanja ti i zobrageval ni pr
okoljskih probl emov, t emvel tudi Neszuma Kt i vno
tako povezuje digitalne izkugnje dijakov z
opremljeno z znanjem, vegl i nami i n motivac
prihodnosti.
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Summary

Environmental education in the metaverse represents irmovative approach to
understanding sustainability challenges. In this interactive environment, students develop
environmental awareness, systems thinking, and collaboration skills. The ClimaVerse
project, part of Erasmus+ KA2, brings together partnigosn five countries and develops

a curriculum aligned with the GreenComp framework. A fgarne within the metaverse
includes two levefssustainable agriculture and construction, where students make
sustainabilityrelated decisions. The game is based omghased learning principles and

is adapted for students with special needs, promoting inclusive, interactive, and globally
relevant environmental education.

Keywords
Sustainability, Education, ClimaVerse, Future, Inclusion

Uvod

At a time when the worldsifacing increasingly urgent environmental challedgigem
climate change and biodiversity loss to the overexploitation of natural resdurces
environmental education is becoming a vital tool for shaping environmentally responsible
citizens of the future. Rditional teaching methods often no longer suffice to effectively
convey complex environmental content, which demands interdisciplinary understanding,
critical thinking, and above all, an emotional connection with nature. In this context; the so
called meavers® an immersive, thredimensional digital environment that enables deep,
experiential learning through pldyis emerging as a promising tool for innovative
education.

The metaverse represents a new milestone in digital pedagogy, combining elements of
virtual reality (VR), augmented reality (AR), artificial intelligence, and interactive
simulations. Students can use avatars to explore ecosystems, conduct virtual experiments,
observe the redlme effects of climate change, or engage in environmentaideenaking
simulations. According to research published in Education and Information Technologies,
students who participated in environmental simulations within metaverse environments
increased their environmental awareness by 36% compared to peerscetvedenly
traditional lectures (Radianti, 2022).
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Beyond cognitive benefits, the metaverse significantly impacts the affective dimension of
learning. A study by Kye et al. (2021), published in the Journal of Educational Technology
& Society, found that eeriential learning in the metaverse enhances motivation, a sense
of presence, and empathy for the natural environment. This is particularly important in
environmental education, where emotional connection to nature is key to fostering
sustainable behaviak change. In a study involving South Korean high school students,
those who experienced a VR simulation of a degraded coral reef were 54% more likely to
express willingness to change their consumption habits (Kye et al., 2021).

As a gamebased learning eironment, the metaverse also supports prokseiving,
collaboration, systems thinking, and rtiate feedback. According to UNESCO (2023),

such approaches significantly increase student engagement and encourage independent
exploration of complex environenn t a | i ssues. In this model,
knowledge transmitter to mentor, guiding students through a personalized and participatory
learning journey.

Thus, integrating metaverse technologies into education is not merely a technicdeupgra
but a paradigm shift toward more engaging, sustainalgitignted learning. As students
increasingly interact with digital media outside the classroom, the metaverse provides a
natural bridge between their digital everyday life and the school cunmniculs use in
environmental education opens the door to creating a generation that not only understands
environmental challenges but also has the tools, knowledge, and motivation to actively
participate in solving them.

Project ClimaVerse

The ClimaVerse mject falls under Key Action 2, also known as Erasmus+ KA2 projects,

and is coordinated by the Technical Educat.i
center Ljubljana). The project brings together secondary schools and software development
companis, including:

fTUpToEarth (Italy)
fCodeArrays (Cyprus)
T Politeknika Ikastegia Txorierri S. Coop (Spain)

fEscola Secund8ria Dr. Jos® Afonso (Portu
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Co-funded by
the European Union

Project number: 2024-1-S101-KA220-SCH-000248238

Slika6: ClimaVerse projeginsights of metaversum, source: own

The purpose othe project is to enhance the capacity of formal education to manage the
metaverse and leverage it for the development of key sustainability competencies among
students. The project partners will develop a green curricuasadon the GreenComp
framework, i.ethe European suamhability competence framewortq create environmental
scenarios within the metaverse, aiming to promote green education and climate
responsibility.

Project objectives:

1 To create a secondary schoairriculum that promotes education for sustainable
development and will be replicated in a virtual metaverse environment

1 To enable teacher mobility for training, during which they will receive relevant
materials on the metaverse and the curriculum

1 To provice guidelines for teachers and students aimed at enhancing their learning
experience

One of the project's goals is also to promote the inclusion of girls in STEM and to adapt all
project content for students with specialeational needs. To support this, a strategic
document has been developed containing guidelines for all materials and documents
produced and published within the project. These guidelines take into iccoun

1 Digital accessibility features 1 Peer collaboration and group
. learning

1 Language accessltty and
multilingual support 1 Mentorship and role modeling

1 Evidencebased learning 1 Creation of safe and respectful
principles learning spaces

9 Diversity in digital storytelling 1 Inclusive communication and
representation language use
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The project partners are also preparing periodic monitoring to ensure compliance with these
guidelines.

Slika7: Svet metaversuma, vir: lasteBpatial

eMi n i g & BEmgigioning sustainable future

A portion of the content to be included in the metaverse was developed at the Techincal
Education Centre Ljubljana. The authors of the gima me concept are Har.i
Mat ej aCVhali I . Project part ogloErthQtaly wihr r ay s
transform the concept into a fully functioning game using the Spatial platform. The concept
spans 12 pages, so the following is a brief summary.

This immersive educational activity within the metaverse offers students the opyaxiunit
develop key competencies for sustainable development through collaborative gameplay,
with a particular focus on sustainable agriculture and construction. The main goal is to raise
awareness about the environmental impact of material and practicesshai@alignment

with the United Nations Sustainable Development Goals (Goals 11, 12, and 13).

Structure of the Learning Activity

The activity is designed to last approximately 45 minutes and is divided into two levels,
each addressing a key aspect ofaunsbility:

Level 1: Sustainable Agriculture- students are first introduced to the basics of sustainable
farming practices (e.g., use of organic fertilizers, water conservation). They then engage in
a cooperative mingame where they must identify and esel appropriate materials to
successfully grow a virtual garden.

Level 2: Sustainable vs. Unsustainable Constructionin this level, students learn about
sustainable and unsustainable building materials (e.g., wood and mineral wool vs.
styrofoam). In thegame, they categorize materials by placing them on platforms
representing either a sustainable or an unsustainable future.

Throughout both levels, students earn points for correct choices and collaborate to solve
challenges, promoting systems thinkingtical decisioamaking, and futures literadythe
ability to envision and plan for sustainable futures.
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Pedagogical Approach and Accessibility

The game is based on gatm@sed learning methods and collaborative learning. It also
features an mi,nfaocgommdsionl epobntth before and
provides explanations and rdahe educational content on sustainable practices in
agriculture and construction. The content is available in multiple langhidgeglish,

Slovene, Portuguese, and Spadignabling international implementation and cross

cultural learning. For students with special educational needs, the activity includes time
adjustments and additional teacher support to ensure equitable participation and inclusion
throughout the learning pcess.

Learning Objectives
After completing the activity, students will:

1 Understand the connections between practices in agriculture/construction and their
long-term environmental impact

91 Develop collaboration and adaptability skills iaddressing environmental
challenges

1 Improve their decisiomaking abilities based on sustainability criteria

Through this, the metaverse becomes a tool for deep and inclusive learning about a
sustainable future, enabling students to take an active relf@ping solutions to reaforld
environmental challenges through play.

Slika 8: Waste managamerstource: own, Spatial

Conclusion

The integration of metaverse technology into environmental education represents a
transformative st toward addressing the urgent ecological challenges of our time.
Traditional teaching methods, often limited in their capacity to engage students with
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complex, interdisciplinary environmental issues, are complemented and enhanced by
immersive digitalenvion ment s that foster experiential
combination of virtual reality, artificial intelligence, and interactive simulations allows
students to engage deeply with ecosystems, observe climate change impacts in real time,
and parttipate actively in decisiemaking processes, leading to measurable increases in
environmental awareness and motivation. Projects like ClimaVerse exemplify this
innovative approach by developing curricula and interactive activities that promote
sustainabity competencies aligned with European frameworks such as GreenComp. The
inclusion of multilingual content, accessibility features, and strategies to support diverse
learner® including girls in STEM and students with special ndedemonstrates a
commitment to equity and inclusion. By transforming teachers into mentors and
encouraging collaboration, systems thinking, and critical decsi@king, these
educational innovations prepare students not only to understand environmental issues but
also to become pooct i ve agents of change. Ul ti matel.y
digital experiences with educational goals, cultivating a generation equipped with the
knowledge, skills, and motivation necessary to contribute effectively to a sustainable future.

Sources
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Projekt Vozi bez mobitela nastak j e uspjegno provedenog ptr
Nacionalnog programa sigurnosti cestovnog prometa Republike Hrvatske (NPSCP)
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Kl julne rijeldi
sigurnost

distrakcija

mobitel

prometne nesrele

Uvod
Telefoniranje tijekom vognje |jedambnpse od n:
zadr gavanja pagnje vozala na cestu i promet
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Slika 1. Gradovi u kojima su provedene edukacije

Korisnici projekta su ulenici srednji h i 0 S
indirektno sudjelujuli na e dudktailt kojsmkampe o di s
veli od 1200, a indirektnih veli od 10000.
indirektni korisnicises v a k a k avajyjeose edukacije nastigjuo dr gavati u o0sn

i srednjim gkol ama.

Distrakcija u prometu

Posjedovanjenmi t el a j e uobi ]l ajeno melLu mladim | ju
givota mijenjajuli izrazito fleksibilno na
urelaji ne koriste se samo za telefoniranje
preta gi vanje internetskih izvor a, slikanj e, S
primjena mobitela u vognj.i Il ma odreleni h p
najlegliom i naj opasnijom distrakcij oun. Vagn
ne odnose samo na vozale motornih vozila neg
Distrakcija je od psihologa prihvalien term
zadr gavanja pagnje, a obilno se ensjenohestira
predmeta na drugi.fi Uporaba mobitela ometa \
i spred sebe jer mi | e pogl ed S ceste kako

(koncentracija i pagnja vozala selpbdi fekj ¢
(micanje ruke s wupravljala kako bi se rukov
upozorenja). Naj veli ut j ecaj na vozala i ma

nesvjesno davanje prednost. radanlpog nlaegmob
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koncentracija i sposobnost prosulivanja opa
najlegliih distraktora koji smanjuje sposobn
jer skrele i zadr gava po g loranegovikognitvii Zzadaei| u, a
se multipliciraju i on svoju mentalnu usmje

konotativnim komponentama komuni kacije koju
performanse vognj e-fraadunkcife wubobr @abgmnphamdsmobi

vozali smatr aj ufredfankdjeau vealikpjonjerabdezopabna iakd gokretanje
handsf r ee razgovora jog uvu|]ak FTadhpezalledpava
radnji na mobitelu je pisanje porukapir et r agi vanj e interneta | e
kognitivno i fizil ko ometanje.

Li mbeni ci koj i pridonose vognij.i bez pagnje,
spremnost na rizik, stavove, drugtvene norm
vi gnj aka) [ percipiranu kontrolu ponaganj a
sudjelovanja).

Ml adi vozali su skupina koja ima najvelu sk
na ostale skupine vozala gto sivagegtauovaei per f o
ponaganja mladih vozala provedeno 2019. g o

dr gave $PAlazal o je da tijekom vognje 95 % i
telefonom, 84 % galjefperukeelbpg. 71 % koris

Neggat i vni ulinci uporabe mobitela tijekom vo
pogleda s cest e, sporije reakcije i det ekci
udal jenost.i pralenja, smanjenje deuwaramie gt o
Ssmanjenja razine sigurnosti promet a. Vozal
SMS, a samo jedna sekunda nepagnje produl juj
za vige od 15 metara. Ut | ec ajje nedvbjberhorjeo g t el
negativan | ime je uporaba mobitela u vognj.i

cestovnog prometa. U prilog tvrdnji ide podatak Svjetske zdravstvene organizacija (engl.
Worl d Health Organi zati on) spietedonijelkzakkorem | e

protiv korigtenja mobilnih urelaja u vognij.
odnosi se na vozila u pokretu, ali i na Vvoz
svietla. USADu mnoge dr aveblkiabeanhplbpfiosslkee inter
handsf r ee) za vozale gkol skih autobusa i ml a d e

Prema podacima iz Biltena o sigurnosti cestovnog prometa u Republici Hrvatskoj 2024.
godine tijekom nadzora prometa beteygalLdfo6p@
prekrgaja korigtenja mobitela za vrijeme Vo

Za ulinkovitu borbu protiv korigtenja mobite
provedbe zakona, wulinkovitih komunikacijskil
vognje jpez Ppagmovelanje wulinka vagno je k
specifilnih za ciljnu skupinu, a posebna po
‘prirodni’ refleks da dohvate svoj telefon kada prime poziv ili tekstualne poruke. Podizanje

sviestit akoler b i trebal o biti ukl jul eno u

osposobljavanje za profesionalne vozal e. Mj
edukacijom i podi zanjem svijesti, mogu i mat

konal asttispgivote.
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Edukacija mladih i budulih vozal a

Kontinuirana edukacija mladih i adol escenat
radionil ki oblik rada, vagna je zbog nekol
Korigtenje mobitela tijiekiohm odgpjemetraishi ha
vozal. |l esto nemaju dovoljno vozal kog i sku
razgovora il: pregledanja drugtveni h mrega
razvijanju svijesti o opasnostimai ozbilinimpakle cama t akvog ponaganj a
Upotrebamo bi t el a prilikom vognje stvara kognit
Adol escentii |l esto nisu svjesni koli ko je op
par sekundi . Edukaci | aikapovezanisovakem gnetanjinean u s v j
Adole§centi su u fazi razvoja kada wusvajaju
omogul avaju da razumij u odgovornost Koju
automobila i kako njihove odluke mogu uticatinaty, nj i hove putni ke i
prometu.

Ml adi su | esto podlogni grupnom pritisku i
kul turu sigurnog ponaganja u prometu. Radi
praktilne premperal kessmubacije potakne sig
gto moge postati pozitivan wuzor u njihovim
Mnogi mladi nisu dovoljno informirani o zakonima koji reguliraju upotrebu mobitela
tijekom vognje. Eduk atrazumijepravna dspesta iiposkediqe o ma g u
krgenja zakona, ukl julujuldi novl|ane kazne,
kazne u slulajevima ozbiljnih nesrela.
Nesrel’e, uzrokovane korigtenjem mobitela za
uklul uj uli tegke povrede, invaliditet 111 gut
objasniti kako jedan trenutak nepagnje moge
Adol escencija Jje period kada s eadbmcemogu aj u t 1
potaknut.i promjenu ponaganja, kao gto je ra
je vozilo parkirano ili se koristihandsr ee ur el aj, | i me se smanj uj
Kroz radionice, ml adi moguarazuitizkkati Nac
postaju sposobniji da prepoznaju rizilne si/
sigurnu vognju i odgovorno sudjelovanje u p
Kada educiramo mlade i potaknemo 1 he da i zk
vognje, oni postaju primjer i za druge vozal
To moge stvoriti l anl anu reakciju i pozitiywv
sigurnijeg ponaganja u pr omesrédstvo zaEsthanjergec i j e |
rizika od prometnih nesreia, vel i nalin da
u promet u, | i me se stvara sigurnije okrugen

VR naol ale u nastavnom procesu

Tehnologija virtualne stvarnosti donosi brojne preinos koj e unapreluj u na
Kao jedna od naj | egl i prednost. korigtenj e
motiviranost i angagiranost ul eni ka. Takole
korisnicima zamjenu trenutne stvarnostisvartuni m okrugenjem koj e mo
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l okaci j a, stvarna il zami gl jena. Nastavnic
obrazovne ciljeve koji se ne mogu zadovol j a
trenutnom fizilkom | okacijom

Tijek om provedbe projektnih aktivnosti sudioni
VR naol ale sa simulacijom naleta vozila na
vozala osobnog vozila koji i ma mogurdomost up
trenutku vozal dobiva poziv na mobilnom ur e
obzirom na dislociranost mobilnog urelaja \
prema mobitelu kako bi ga uzeo i aApogledi ofi se
usmjerena na mobitel, i spred vozila se poja
nesrele.

Uz pomol VR naolala sudionici edukacija dog
stvarnog rizika od ozl jelKraugdr| e gdrmrdewijwj e pl
stjecanje iskustva i znanja te im istodobr
eksperimentiranje s razlilitim scenariji ma

opasnom okrugenju.

Zakl jul ak

Sigurnost cestovnogpmetau Republici Hrvatskojedan je od segmenta javne sigurnosti.

Glavni cilj je svakako smanjenfer oj a pr omet ni h n e sUunazhdavai njih
desetl jel a u Redpzimaju sebrojnsifurnesadnjsr&regjliraneprema

svjetskimi europskim smjernicama zakonske regulative kako kp sev e $igurastu

prometunax e st a ma k a ocabrgire pregjektizalpadizanje svijesti o sigurnosti u

prometu, osuvremenjivanje prometnenfrastrukture, edci r anj e osnovnogk
sredj o0 g k o | sdkpeomeatnojekudteri te razvoj novih tehnologija (autonomna vozila,

napredni sustavi pomol i vozal u, inteligent
sigurnosni h pojaseva I zralnih jast wia, dig
mjera I tehnologke inovacije uvelike doprin
broja nesrela i njihovih posljedica. Cilj s\
prometu na ¢gto Vvigu razinu, BRI htomesmaalja 9o
posl jedi cama. Da bi se to postigl o, i zmelLu
prometne kulture u cjelokupnom drugtvu. Kont

u cestovnom prometu i prometnoj kulturi od izuzetnevja § n &dukacije s novim
tehnol ogij ama kao gto e primjena VR naol
zainteresi rTaknims p | fuigtupami rodm tehnologijamajelokupno bi
drugtvo s vremenom dosti gl o [wil a0 Koi rsaz isniug ur
prometu na cestama I sprijelile prometne ne
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Summary:

The Drive without a mobile phone project is a continuation of the successfully implemented
projed financed by the National Road Safety Program of the Republic of Croatia (NPSCP)
"Bicyclist Visibility" related to safety and visibility, which has been conducting educational,
preventive and promotional activities for the second year after the progectipletion.

Also, as a result of the implemented project, an optional subject "Pedestrian safety in road
traffic" was created and is being successfully implemented in which students of the School
for road traffic educate students in primary and secondelnpsls about traffic safety with

the aim of increasing awareness and traffic culture. During training, virtual reality glasses
are used to bring dangerous traffic situations closer to students and increase awareness of
possible consequences.

The mainobjective of the project is to increase awareness of young drivers about the risks
of using mobile phones while driving through preventive and educational activities and to
develop positive attitudes towards driving without a mobile phone and responsifoig d
behavior, which is in line with the NPSCP RH 202D30 (reduce the number of serious
accidents by 50% by 2030), and is defined by the area of action PD6 (Prevention of driver
distraction), measure 7.4. Prevention of driver distraction, measuree typ
Education/Implementation of preventive and educational and promotional activities.

The total project budget is 57,142.86 euros, of which 70% or 40,000.00 euros is financed
from the NPSCP RH 2022030.

Keywords:

1 safety

{ distraction
1 mobile phone
1

traffic accidents

Introduction

Talking while driving is one of the most common distractors that reduces the driver's ability
to maintain attention on the road and traffic, because he turns away and keeps his eyes on
the mobile phone, and through conducting avessation his cognitive tasks multiply and
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he has to share his mental focus on driving with the denotative and connotative components
of the communication he conducts. Mobile devices are not only used for talking on the phone
but also for communicating &i social networks, searching for Internet resources and
navigation, all of which are also frequently used by drivers while driving, which is an
additional danger to traffic safety. Distraction is the cause of 11% of serious traffic
accidents.

The main goabf the project was to increase awareness among young drivers about the risks
of using mobile phones while driving through preventive, educational and promotional
activities and to develop positive attitudes towards driving without a mobile phone. The
project was implemented by the School of Road Traffic in cooperation with the Faculty of
Transport Sciences in Zagreb. The activities are aimed at students in the final grades of
secondary schools in Zagreb and 16 cities in the Republic of Croatia. More,2@n 1
students, or direct users, were included in the education. The result of the project is
educational material in which a teaching scenario is presented, accompanied by all the
necessary materials in digital form. Theaterial createavill be provided © secondary
school teachers so that they can independently conduct the education even after the project
ends.

The subobjectives of the project are:

1 Examining the attitudes and behavior of future and current drivers regarding the use
of mobile phones whel driving and the impact of distractors on the driver's attention
and traffic safety;

1 increasing the number of preventive activities that demonstrate the importance of
not using mobile devices while driving for traffic safety;

7 increasing the number of daks who will not use a mobile device while driving;

1 creating a teaching scenario with all accompanying teaching materials and content
that will be provided to secondary school teachers/classroom teachers and available
for independent implementation, thussaring the sustainability of the project;

1 creating educational material on the topic of driver distraction;

1 creating a simulation of driving distraction for VR glasses.

Express from the Faculty od Transport Sciences will cerite a simulatéistiEction while
driving that will further familiarize project users with the potential dangers and risks
associated with using a mobile phone while driving through VR glasses.

The results of research, education, prevention and promotion were presédmndguasichool

students in the City of Zagreb and other cities in the Republic of Croatia (Split, Rijeka,
Zadar , Gi beni k, Gospil, Met kovi | mot ski,
nurlevac, Slavonski Brod, Var ssyedfdistragtiod L ak o
on a larger number of current and future drivers, as well as on a larger number of other

traffic participants who encounter drivers in road traffic.
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Figure 1. Cities where training was conducted

=

The projectbeneficiaries are secondary and primary school students who were directly or
indirectly involved in education on distraction in traffic. The number of direct beneficiaries
is more than 1200, and indirect beneficiaries is more than 10000. Also, for tieaitity

of the project, the number of direct and indirect beneficiaries will certainly increase because
the education will continue to be held in primary and secondary schools.

Distraction in traffic

Owning a mobile phone is common among young peop®ses use has improved their
lifestyle by changing the way they carry out their daily activities in a very flexible way.
Mobile devices are not only used for making calls, but also for communicating via social
networks, searching for Internet resourcesntaictures, recording, listening to music and
navigating. Although using a mobile phone while driving has certain advantages, using it
while driving is considered the most common and dangerous distraction. It is important to
note that distraction in tra€ does not only apply to drivers of motor vehicles, but also to
drivers of electric scooters and cyclists.

Distraction is a term accepted by psychol ogi
attention, usually manifested as excessive shiftiig at t enti on from one o
Using a cell phone distracts the driver visually (the driver does not focus on the road ahead
because they take their eyes off the road to use the cell phone), cognitively (the driver's
concentration and attentioare divided between driving and using the cell phone),
physically (taking their hands off the steering wheel to operate the cell phone), and aurally

(the driver's warning sounds are drowned out). Cognitive distraction has the greatest impact

on the driver,which results in unconsciously prioritizing actions on the cell phone over

driving, which causes concentration and judgment to decline. Talking on the phone while
driving is one of the most common distractors that reduces the driver's ability to keep his
attention on the road and traffic, because he diverts and keeps his eyes on the mobile phone,

and through conversation his cognitive tasks multiply and he has to share his mental focus

on driving with the denotative and connotative components of the coization he leads.

Although driver focus on driving and driving performance are reduced by using the hands
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free function or holding a mobile phone in hand, drivers consider the use of thefieands
function to be largely harmless, although initiating adsfree conversation still often
requires visuamanual actions. One of the most dangerous actions on a cell phone is texting
and browsing the Internet because it involves visual, cognitive, and physical distraction.

Factors that contribute to distractedvihg, especially among young drivers, include fisk

taking, attitudes, social norms and influences (e.g., observed behavior of parents and peers),
and perceived Dbehavioral contr ol (e. g., co
Young drivers arehie group most likely to use cell phones while driving compared to other

driver groups, which reduces young driver performance. A 2019 survey of young driver
attitudes and behaviors conducted at universities in several U.S. states found that 95% of
respondets read text messages, 86% talk on the phone, 84% send text messages, and 71%

use a handfree device while driving.

The negative effects of using a mobile phone while driving are reflected in longer and more
frequent looks away from the road, slower tears and detection, more variations in lane
position and following distance, and reduced speed, which leads to a significantly increased
risk of collision and a reduced level of traffic safety. A driver reacts three times slower to
an obstacle when texginand just one second of inattention increases the stopping distance
in normal driving conditions by more than 15 meters. The impact of a mobile phone on
driving performance is undoubtedly negative, making the use of a mobile phone while
driving one of tle key problems in road safety. This claim is supported by data from the
World Health Organization, according to which 150 out of 175 countries in the world have
passed laws against the use of mobile devices while driving. In Belgium and Germany, the
ban onthe use of mobile phones applies to vehicles in motion, but also to vehicles stopped
in traffic jams or at red lights. In the USA, many states prohibit all forms of telephone
interaction (including handsee) for school bus drivers and young drivers.

According to data from the Road Traffic Safety Bulletin in the Republic of Croatia 2024, a
total of 786,367 violations were detected during traffic inspections, of which 40,657 were
violations of using a mobile phone while driving

A combination of strict lavenforcement, effective communication campaigns and changes
in the social perception of distracted driving are key to effectively combating mobile phone
use while driving. Continuous implementation of targeted messages is important to increase
the impact, ad special attention should be paid to young people who have a 'natural’ reflex
to reach for their phone when receiving a call or text message. Awarastsg should

also be included in driver education and continuous training for professional drivers.
Enforcement measures, combined with continuous education and awagssiegs can

have a significant impact on driver behavior and ultimately save lives.

Education of young and future drivers

Continuous education of young people and adolescents onpiceofodriving without a
mobile phone, especially through workshops, is important for several key reasons:

1 Using a cell phone while driving drastically increases the risk of traffic accidents.
Young drivers often do not have enough driving experiencedestichction in the
form of texting, chatting or browsing social networks can be fatal. Education can
help in developing awareness of the dangers and serious consequences of such
behavior.
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1 Using a cell phone while driving creates a cognitive, visual andiata@instraction.
Adolescents are often unaware of how dangerous it is when their attention is
diverted, even for a few seconds. Education helps them become more aware of the
risks associated with such distractions.

1 Adolescents are in the phase of developimenen they adopt important habits and
patterns of behavior. Education enables them to understand the responsibility they
assume when they sit behind the wheel of a car and how their decisions can affect
them, their passengers and other road users.

1 Youngpeople are often subject to group pressure and peer influence, which is why
it Is important to create a culture of safe behavior in traffic. The workshops provide
an opportunity to encourage safe and responsible behavior through discussion,
practical examples and simulations of driving situations, which can become a
positive role model in their groups.

1 Many young people are not sufficiently informed about the laws governing the use
of mobile phones while driving. Educational workshops help them underttand
legal aspects and consequences of breaking the law, including fines, loss of driving
license or even imprisonment in cases of serious accidents.

1 Accidents caused by using mobile phones while driving can have lasting
consequences, including serious mgjudisability or loss of life. Workshops can help
young people understand how a moment of inattention can permanently change their
lives and the lives of others.

1 Adolescence is a period when lasting life habits are formed. Education and
workshops can encoage behavioral changes, such as developing the habit of using
a cell phone only when the vehicle is parked or using a Haselslevice, which
reduces the risk of distraction.

1 Through workshops, young people can develop critical thinking and risk analysi
In this way, they become better able to recognize risky situations and make
responsible decisions, which is the key to safe driving and responsible participation
in traffic.

1 When we educate young people and encourage them to avoid usingphoral
while driving, they become an example for other drivers, including their family
members and friends. This can create a chain reaction and positively influence the
wider social community in terms of safer traffic behavior. Education and workshops
arenot only a means of reducing the risk of traffic accidents, but also a way to
empower young people as responsible and aware participants in traffic, thus creating
a safer environment for everyone.

VR glasses in the teaching process

Virtual reality technolgy brings numerous advantages that improve the teaching process.
One of the most common advantages of using virtual technology in teaching is better
motivation and engagement of students. Also, virtual reality technology allows users to
replace the currenteality with a virtual environment that can be any location, real or
imagined. Teachers can use this opportunity to achieve educational goals that cannot be
satisfactorily achieved within the limitations imposed by the current physical location.
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During the implementation of the project activities, the training participants, with the help
of the lecturer, used VR glasses with a simulation of a vehicle hitting a pedestrian. The
simulation user is the driver of a personal vehicle who has the ability to lcinthile

driving, at a certain moment the driver receives a call on a mobile device located in the
gearshift area. Given the dislocation of the mobile device, the driver is forced to direct his
attention and gaze towards the mobile phone in order katpip and "answer" the mobile
phone. At the moment when his attention and gaze are focused on the mobile phone,
pedestrians appear in front of the vehicle, and then a traffic accident occurs.

With the help of VR glasses, the training participants egpedad some rare and dangerous
situations without the real risk of injury or damage to the equipment. A safe environment
allows users to gain experience and knowledge and at the same time allows them to learn
from their mistakes and experiment with differenenarios without the need for physical
presence in a real dangerous environment.

Conclusion

Traffic safety in the Republic of Croatia is a key aspect of public safety, with the aim of
reducing the number of traffic accidents and their consequenceselnt iyears, numerous
measures have been taken in accordance with global and European legal guidelines to
improve road safety, such as increasing speed control, campaigns to raise awareness of
traffic safety, improving traffic infrastructure, education tmaffic culture and the
development of new technologies (autonomous vehicles, advanced driver assistance
systems (ADAS), connected vehicles, intelligent traffic systems, advanced seatbelt and
airbag technologies, digital platforms and mobile applicatiohkg implementation of
measures and technological innovations greatly contribute to increasing road safety,
reducing the number of accidents and their consequences. The goal of every country is to
raise the state of road safety to the highest possiblk ieiie as few fatalities and as few

traffic accidents with serious consequences as possible. To achieve this, among other things,
it is necessary to raise awareness of the importance of traffic culture in society as a whole.
Continuous education of chilein and young people on road safety and traffic culture is of
utmost importance. With such an approach, society as a whole would eventually reach a
high level of traffic culture, road safety would increase, and traffic accidents with tragic
consequences wtilibe prevented.

Literature:

T Boets, S. (2022) ARoaDr iSwdretgi STthreanattii @n f
Road Safety Observatory, European Commissionhttps://road
safety.transport.ec.europa.eu/document/download/662423da@442aaa60
50f8437c86f2_en?filename=Road_Safety Thematic_Report_Driver_Distraction_2
022.pdf

f CerovaccMrna (2016) APovezanost stavova pre
propi sa [ samoprocjene prometnog p C
https://urn.nsk.hr/urn:nbn:hr:142:968483

T European Commi s$i omhonM20 1B e Axckill e dri vi
https://roadsafety.transport.ec.europa.eu/system/files/2W2/&rsosynthesis2018
cellphonesummarypdf

108


https://road-safety.transport.ec.europa.eu/document/download/662f244a-b3ad-442a-aa60-50f8437c86f2_en?filename=Road_Safety_Thematic_Report_Driver_Distraction_2022.pdf
https://road-safety.transport.ec.europa.eu/document/download/662f244a-b3ad-442a-aa60-50f8437c86f2_en?filename=Road_Safety_Thematic_Report_Driver_Distraction_2022.pdf
https://road-safety.transport.ec.europa.eu/document/download/662f244a-b3ad-442a-aa60-50f8437c86f2_en?filename=Road_Safety_Thematic_Report_Driver_Distraction_2022.pdf
https://road-safety.transport.ec.europa.eu/document/download/662f244a-b3ad-442a-aa60-50f8437c86f2_en?filename=Road_Safety_Thematic_Report_Driver_Distraction_2022.pdf
https://urn.nsk.hr/urn:nbn:hr:142:968483
https://road-safety.transport.ec.europa.eu/system/files/2021-07/ersosynthesis2018-cellphone-summary.pdf
https://road-safety.transport.ec.europa.eu/system/files/2021-07/ersosynthesis2018-cellphone-summary.pdf

Ljubil Hinil, M., Gego, D. i Milogevil.
vozal a u promet u -knma npsokder uglujpua nGijbeefin s kZob o r r
Rijeci / Journal of the Polytechnic of Rijeka, 11(1); 3.
https://doi.org/10.31784/zvr.11.1.17

Bilten o sigurnosti cestovnog prometa 2024., XLX izdanje, Zagreb 2025.

Mccartt, A.T., Hellinga, L.A. and Bratim
review of resear chifention, T7@)f fpp.c 8106.nj ury
https://doi.org/10.1080/15389580600651103

Neuroth M. N. et al . (2021.) ADriving ¢
regarding handheld and handsfree cellphone use winiléng among young
drivershi, | nj u htys:/Bopargdl@. 1h8654062H y0031R)

Ni jboer, M. , Borst, J. P., [ Rij n, H. é
multitasking: the go d , the bad, and the dangerousi

1718.https://doi.org/10.3389/fpsyq.2016.01718

Prell ec, lvana (2020) AUtj ecaj korigtenj
prometnes i g n a | httes#wn.ngkenrurn:nbn:hr:119:412706

109


https://doi.org/10.31784/zvr.11.1.17
https://doi.org/10.1080/15389580600651103
https://doi.org/10.1186/s40621-021-00312-2
https://doi.org/10.3389/fpsyg.2016.01718
https://urn.nsk.hr/urn:nbn:hr:119:412706

GKOLA ZA CESTOVNI PROMET, ZAGREB

Autori:
Tomi slav Kulina, dipl. ing. prometa
Tomi slav Lurkovil, dipl. ing. prometa

Skola za cestovni promet

ah59wbL%! / LMEhW!2wlartH {hwbhD +h %L
bW9 Dh + h h79bW9 ! Biw! BhyeL {!
| w= |

I+
I_
¢¥wWwBY% ah5! [ ! wb! bl {¢! +!

Saget ak

Agencija za strukovno obrazovanje | obrazovanje odraslih je nositelj projekta

AModernizacija sustava strukovnog obrazovar
razvoj strukovnog obrazovanja koje je privl
j anjekompetencijaodgojpobr azovni h dj el atni ka za wuvolen

Kroz nove kurikulume uvodi se i modul arna ne
ulionil ko i izvanulionil|l ko ulenje i poul av
zokrugenu cjelinu, povelava se ulinkovitost
pristupom omogulava se pl aniranje i organi
primjenjivanje nastavnih metoda i strategi |
aki vno ul enj e, povezivanje potreba svijeta r
[ istragival ko wulenje. Tijekom izrade novi
temeljeno na radu.

Za zani manje vozal mot or nogarviba i 2 anismanjea pV
motornog vozila u prijevozu putnika i Vozal
k-v-a-|-—i-fob— k@G f @ N @ BB motornog vozila koji ol
i zradi Strukovnog kuri kul a lji "eoskupdvimanshbdar nog
ul enja koji se realiziraju kroz module u ku
Kl julne rijeli: Standard zani manj a, Standa

motornog vozila
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MODERNI ZACI JA KURI KULA VOZAL MOTORNO
NJEGOVO UVOnENJE U O BRAVZ REPNBLIKE S U
HRVATSKE KROZ MODULARNU NASTAVU

Modernizacija strukovnog obrazovanja u Republici Hrvatskoj

Agencija za strukovno obrazovanje i obrazovanje odraslih je nositelj projekta
AModerni zacija sustava str uk o vsaeepgvoddod az ovan
2017. do 202. godine. Cilj projekta je Modernizacija ponude strukovnog obrazovanja te

podi zanje njegove kvalitete u svrhu povel an
daljnje obrazovanije.

Svrha projekta je razvoj strukovnog obrazov j a | osposobljavanja |
inovativno, relevantno, povezano s trgigtem
kompetencija za osobni i profesionalni razv«
a ostvaruje se kroz razvoj inmwnih i fleksibilnih sektorskih i strukovnih kurikula

temel jenih na potrebama tr §i-gbtazovnihdjelanika e | al ¢
za uvolLenje | provedbu kuri kul a. l zraleno |
radi na uwlodeme¢ unavtdave. Mo dul povezuje obl
il zvan wulionil ko wulenje i poul avanje u smis
cjelinu, povelava se ul i nkobrazovhnayas procesa) gani z a
smislenije puliesntjueppomOvoimogul it e se planir:
usmjerene na ulenika, primjenjivanje nast a
samostalno, odgovorno i aktivno ulenje, pove
povezivanje infoomaloga ul enj a i nef ormalnog obrazova
probl emsko, projektno i i stragival ko ulenje

Naglasak je na vertikalnoj i horizontalnoj prohodnosti kroz strukovno obrazovanje i kroz
odgojno obrazovne cikluse. Odgojnbrazovni ciklusi su agbjno-obrazovna razvojna

razdobl ja ulenika koja |ine jednu cjelinu.
odreluju se premaotlzrag zeawmnilm i eni lojdegwij mao i i s
ul eni k treba postili. U -obrazovii kiklusirrazlikujusd r a z o v «

ovisno o razini kvalifikacije.
Kvalifikacije u strukovnom obrazovanju prema Hrvatskom kvalifikacijskom okviru (HKO):
1 Kvalifikacija razine 317 kval i fikacije stelene zavr g

obrazovanja u tgadiamg¢ .u WKkwapreom madnoiopt er
kvalifikacije minimalno je 60 CSVET bodc¢

ul enj a.

f Kvalifikacija razine 4.1.71 kval i fi kacije stelene zavr g
obrazovanja u trajanjau koadlterm oidl il eduigeém
radno opterelenje za stjecanje kvalifika
kojih je najmanje 120 CSVET bodova na ra

1 Kvalifikacija razine 4.2.7 kval i fi kacije sredenpnegkalvs ig

I i

obrazovanja u trajanju od | etiri [ Vi
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stjecanje kvalifikacije minimalno je 240 CSVET bodova, od kojih je najmanje 150

CSVET bodova na razini 4 ili vigoj razin
1 Kvalifikacijarazine5i k val i fi kaci je stelene zavrget k
stjele manj e od 180 ECTS il CSVET bod
usavrgavanja; programa za majstore uz naj
i skustva. Ukupno r adekvalifikapije eninimdine ej6e@ =z a s
CSVET ili 120 ECTS bodova, od kojih je najmanje 30 CSVET ili 60 ECTS bodova

na razini 6 1ili vigoj razini ishoda ul enj
kvalifikacije na razini 4.1 ili vige.

Modernizaciji sustava strukovnog obrazovanja i osposobljavanija se pristupilo kroz nekoliko
koraka u kojima su radne skupine formirane od Agencija za strukovno obrazovanje i

obrazovanje odraslih izralivale slijedelie d
i Standard zanimanja kojisezr alLuj e u suradniji S posl oc
kljulnih poslova na radnom mjestu i prip
jednom ili vige radnih mjesta.

i Standard kvalifikacijai i zr alLen na temelju Standarda
Hrvatskim klasifkacijskim okvirom i koji se temelji na kurikularnom pristupu i
i shodi ma ul enj a.

1 Sektorskiistrukovnikurikuii zr alen na temel ju Standar das
do racionalizacije broja kurikuluma, koj.
n a terada, loplju horizontalnu prohodnost, profesionalni razvoj ali i nastavak
obrazovanja sa naglaskom na ulenje temel

Slika 1.: Struktura Sektorskog kurikutaizvor: Agencija za strukovno obrazovanje i obrazovanje odraslih
https://www.asoo.hr/projektii-suradnja/esfprojekti/modernizacijesustavastrukovnogobrazovanjai-
osposobljavanja/

Sektorski / podsektorski kurikulum

\ P,

U sektoru Prometilpi sti ka strukovni di o kuri kuka koji
prvog pol svigneadimanjima u sektouu Prometa i logistike je isti. Podsektorski

di o se grana na cestovni promet, gel j,ezni | ki
gto znal. sa sektor Promet i |l ogi sti ka i ma
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Standard zani manja Vozal mot ornog VoOZzi

Standard zanimanja je opis poslova koje poj e
popis kljulnih poslova i k ey ten@anu samastalpoati,i p ot r
odgovornost.i koju ulenik treba i mat. kako b
Za izradu standarda zanimanja snovana je radne skupine iz redova nastavnika, poslodavaca

i predstavnika poslodavaca te radnika u zanimanjul zr alena su dva stanc
to Vozal motornog vozila u prijevozu tereta
Provedene su ankete poslodavaca o standardu zanimanja prema novoj Metodologiji izrade
standarda zanimanja. Prilikom izrade Stanaéh zanimanja bilo je potrebno navesti dokaze

ut emel jenost. prijedloga standarda zani man]j
ut emel jenost standarda zanimanja na temel ju

Slika 2.: Odnos standardazanimanja, standarda kvalifikacija i kurikula u
strukovnom obrazovanjui izvor Metodologija izrade sektorskog kurikuluma,
strukovnog kurikuluma i kurikuluma ustanove za strukovno obrazovafgencija za
strukovno obrazovanje i obrazovanje odraslih

standard zanimanja
standard kvalifikacija
sektorski kurikulum
strukovni kurikulum

kurikulum ustanove za strukovno obrazovanje

Stmdard zanimanja sadrgi opis zanimanja i/
radnom mjestu i pripadajulih pojedinalnih k
Vozal mot ornog vozila u prijevozu putnika |
obavla posl ove prijevoza putnika u domalem i 14
izvrgenja prijevoznog procesa odgovoran j e
pozornost posveluje djeci, starijimii i nva.
sposoban samostalno donositi odluke u prom
izvanredne situacijeObavlja administrativne poslove povezane s prijevozom (prodaja
karata i obrada druge dokumentacijezla skl ad
u prijevozu putnika mora se kontinuirano st
znanj a | vjiegtina potrebnih za obavljanje |
komunicirati na hrvatskom i stranom jezikB.os| ove moge ozbmiv|lkiam i |
tvrtkama, turistilkim tvrtkama ili samost al
Vozal motornog vozila u prijevozu tereta | ¢

obavlja poslove prijevoza tereta u tuzemnor
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poslove pripreme vozila za mvoz, preuzima prijevoznu dokumentaciju i predmet
prijevoza; upravlja vozilom tijekom prijevoza; vodi prijevoznu dokumentaciju, otklanja

manje kvarove na vozilu, preuzima teret u prijevozu, nadzire utovar i istovar te vodi brigu

O njegovojomaigavMrtgenj arigreikj evoznog procesa o

prevozi. Mora biti psihil ki stabil an i Spos
prometnim uvjeti ma, te rjegavati izvanr edn:
poslovepg ezane s prijevozom tereta. Vozal mot or
posl u mora znat. ul judno komuniciratdi na hr
najlegie moge obavljati u prijevoznilkim tyv
Standard kvalifikacieVoz al mot ornog vozil a
Standard kvalifikacije sadrgi kl julne ishod
Standarde kvalifikacije Vozal motornog VvVoOzi
izabrana na javnom natj el| aj tandakdakealifikadjgodh nov a Kk
Agencij e, a oformila je radnu skupinu 12z |
predstavni ka poslodavaca. Prilikom izrade S
bilo je potrebno navesti opis standarda kvalifikacije,aoprd a n o s t uvolenj a
kvalifikacije (potreba trgigta rada i/il: n
drugtva), prijedlog HKO razine kvalifikaci]
Registru HKGa i | i novo i prist@géng stiecanju kwahfifadje. e z a
Osnovi di o standarda kvalifikacije sadrgi S
dijelovima: naziv prijedloga skupa ishoda wu
u, prijedlog obuj mapravip8pli G iishoda wl emja),(
pristupanje stjecanju skupa i1ishoda ulenja,
stjecanje/vrednovanje skupa ishoda ul enj a,
ul enj a.

Standard kval i fnogwezitau k lej Wlozjaé 2Mos banadzmalda za
motornog vozila u prijevozu teret&o z al mot or nog p/wtznil kaa ug tpa iz rea
zavrgetkom navedene kvalifikacije ulenik/p:¢
standardu kvalifikacije Vb a | motornog vozila je navedeno
kvalifikacijeatosuSt el eni h naj manje 180 CSVET bodova
na razini 4 il Vi goj razini i shoda ul enj a)
dijela kvalifikacie i39 boda iz opleg obrazovanja te |

Standard kvalifikacsg¢esdovtzajli mod o5 hogkwpaili
se sjele 15 skupova kompetencij a.

1 Strukovni kuri kul Vozal motornog Vvoz
Strukovni kurniokgulv oVzoizlaa jneotdoork ument j e kojin
[ uvij et i stjecanja kvalifikacije. Strukovn
nastavne cjeline za svaki modul , preporuke
skupova iashiodmaluilmenjvrednovanja ishoda ul enj
stjecanje najmanje 70 % kreditnih bodova obveznih skupova ishoda i do 30 % kreditnih
bodova izbornih skupova ishoda ulenja od uk
fleksibilan okvirz a ko mbi ni ranje skupova ishoda ul enj
zajednica i lokalnog trgigta rada.
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Slika 3.: Povezanost kurukulumskih dokumenatda izvor Metodologija izrade
sektorskog kurikuluma, strukovnog kurikuluma i kurikuluma ustanove za strukovno
obrazovanjé Agencija za strukovno obrazovanje i obrazovanje odraslih

Kurikulum .

ustanove .’

@

b
. Kurikulum ‘

‘ ) ‘ ustanove ‘
Kurikulum
ustanove ‘ . ‘

Kur i kul Vozal mot ornog vozila se djeast oj i
strukovnog kurikula, obavezni strukovni modula, izborni strukovni modula, razrede modula

po godinama obrazoXawng@nii rzadrgmoyo diadsae na
odgoju i obrazovanju 0S nNnovnNnoj [ S r e diazrgdl jjobagnkio | z g v rPgrnaovgi
rada iNacionalnog kurikuluma za strukovno obrazova8jé¢.r uk ovni kuri kul ko
kvalifikaci ] avovzoizlaa zrmaovirogranvoag pnamj ay omj egtu
pripadne samostalnosti i odgovornosti. Provgggorovodi izradom o br anom zavr g
rada. Za kvalifikacijur azi ne 4.1 zavrgni rad ukl juluje |
strukovnog znanja i vjegtinZapregavi tadi prios
zadatak u koj emu sulnormsitkal tnroeslh a up caknaaz a tzii pr ol
rji egenj amdguilzvedrbjiegenj a, primjenjujuli us\
cjel okupnoga obrazovanja za wtilgfgecanje kvali

Opl eobrazovni moduli wuvoiari kulu Vozal
U slici ispod su prikazardo p | e o b r a z a rarkvalifikacijend razni 4.1
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Slika4:Pr edmetna struktura kurikul a ]
razini 4.17 izvor. Odlukuo donogenj u kur iptednretazasrpdnje obr az o

strukovnkRazimpkeodllel42ya Nar odne novine

Hrvatske) broj 0 iz 2025. godine.

opleobrazo:

(sl ugben

Razred, sati, bodovi
Naziv nastavnoga predmeta 1. razred 2. razred 3. razred UKUPNO
e | | | e e broj sti | broj sati | | CSVET
fetno | godtinje | SVET | “ioino | godtimje | SVEL | “fedno | godtinje | SVET | budava
Hrvatski jezik 3 105 6 3 105 6 3 96 6 18
Strani jezik I 2 70 4 2 70 4 2 64 4 12
Tjelesna i zdravstvena kultura 2 70 2 2 70 2 2 64 2 6
Povijest 2 70 3 3
Vjeronauk/Etika 1 35 1 1 35 1 1 32 1 3
UKUPNO 10 350 16 8 280 13 8 256 13 42
Obavezni strukovni modul i u kuri kul u \
Kuri kul Vozal motornog vozila i mawod2kKozobavez
tri godine obrazovanja i koji nos&upno 118 CSVEDodova.
Tablica 1.: Popis obaveznih strukovnih modulai izvor: Odlukao uvolenj u struk
kurikula zastjecanje kvalifikacije/o z a | modzimfVlma@ | i ca motornog v
(141104) u sektorBrometilogistka Nar odne novine (slugbeni I

broj 13 iz 2025. godine.

Popis obaveznih strukoymmodula

Kuri kul Vozal motornog vozil a
Obujam
, modula
Naziv nodula
u CSVET
bodovima
Cestovnanfrastruktura terminali 13
Vozila ucestovnonprometu 8
Prometn&ultura ikomunikacijau prometu 8
Pr va po medfradutp@mmetu ilogistici | 4
Osnovematematike wstruci 4
Informacijskakomunikacijskaehnologija 4
Pogonskanergijaio d r a g aestavniljvazila 7
Prometni propisi i sigurnosna pravila u 4
cestovnonprometu
Teret kao predmet prijevoza u cestovhom | 4

prometu

Prekrcajnanehanizacijarukovanjev i | i | a

Prometnitokovi i mobilnost
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Pr ugmvep @mabprometnonesr el i

J e d n a flinkdjeustruci

Tehnologijaprijevozaputnika

Nadzor i dokumentacija cestovnonprijevozu

Tehnologijaprijevozatereta

Sigurnostcestovnogprometa

Upravljanjeteretnimmotornimvozilom

Geometrija financijskapismenost struci

Poslovnakomunikacijanastranomjeziku

AW A~ |O 0N W |~

Slika 5.: Primjer opisa modula u kurikulumu 7 izvor: Odluka o

kurikula zastjecanje kvalifikacij¢/o z a |

(141104) u sektorBromet i logistika

Nar odne

uvolenju

strukoce

m wdzi@a fVio @ @ Imoterog vozila
(slugbeni |

novi ne

broj 13 iz 2025. godine.

POPIS OBVEZNIH STRUKOVNIH MODULA

Obujam na razini kvalifikacije iskazan bodovima i u postotcima 118 65,55 %
CIKLUS
<
SERA | NAZIV | SIFRASKUPAISHODA | Namvskupa | =5 | UROEM |y poyeng vagng 74 HoRiZoNTALNU
MODULA| MODULA UCENJA ISHODA UCENIA | 2 § ps()EHh:gi% VILI VERTIKALNU PROHODNOST
S =
MODUL
Cestovna in- | https://hko.srce hr/registar/ | Infrastruktura 13 4 Omogucena je prohodnost u drugu kva-
frastruktura i |skup-ishoda-ucenja/deta-  |u cestovnom lifikaciju iste ili niZe razine uz polaganje
terminali lji/11696_ prometu razlikovnih sadriaja specifi¢nih za pojedi-
https://hko.srce.hr/registar/ | Terminali u nu kvalifikaciju.
skup-ishoda-ucenja/deta- | cestovnome put- Nakon stecene kvalifikacije Voza¢ mo-
1ji/11708_ nickom prometu tornog vozila / vozaica motornog vozila
https://hko.srce.hr/registar/ | Terminali u mogué je nastavak Skolovanja na razini
skup-ishoda-ucenja/deta- | cestovnome teret- 4.2 HKO-a u podrucju tehnickih znanosti.
1ji/11709_ nom prometu
Vozila u https://hko.srce.hr/registar/ | Vozila za prijevoz | 8 4 Omogucena je prohodnost u drugu kva-
cestovnom | skup-ishoda-ucenja/deta- | putnika u cestov- lifikaciju iste ili niZe razine uz polaganje
prometu 1ji/11697_ nom prometu razlikovnih sadrzaja specifiénih za pojedi-
https://hko.srce.hr/registar/ | Vozila za prijevoz nu kvalifikaciju.
skup-ishoda-ucenja/deta- | tereta u cestov- Nalon stecene kvalifikacije Voza¢ mo-
1ji/11698_ nom prometu tornog vozila / vozacica motornog vozila
mogu¢ je nastavak Skolovanja na razini
4.2 HKO-a u podrucju tehnickih znanosti.
Prometna https://hka.srce.hr/registar/ | Prometna psiho- 8 4 Omogucena je prohodnost u drugu kva-
kultura i skup-ishoda-ucenja/deta- | logija lifikaciju iste ili niZe razine uz polaganje
I ikacija |1ji/11721_ razlikovnih sadrZaja specificnih za pojedi-
u prometu | hitps://hko.srce.hr/registar/ | Komunikacijske nu kvalifikaciju.
skup-ishoda-ucenja/deta- | vjestine Nakon stecene kvalifikacije Voza¢ mo-
lji/11723_ tornog vozila / vozacica motornog vozila
mogu¢ je nastavak Skolovanja na razini
4.2 HKO-a u podrucju tehnickih znanosti.

lzbornist r uk ov ni

Kuri kul

Vozal

ukupnol6 CSVET bodova

mo d u |

mot ornog
godine obrazovanja koji nose ukupno 44 CSVET bada.e ni c i

u kurii

k ul

u

Vozal n

v ozi | aseiprovade Rrozitriz b or nii

biraju 3

mo d u
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Tablica 2.: Popis izbornih strukovnih modula i izvor: Odluka o uvolLenj u str uk:
kurikula zastjecanje kvalifikacije/o z a | modzimfVlma@ | i ca motornog Vv
(141104) u sektorBrometilogistka Nar odne novine (slugbeni I
broj 13 iz 2025. godine.

Popisizbornihstrukovnh modula
kuri kul Vozal motornog vozil a
Obujam
. modula
Naziv nodula
u CSVET
bodovima
Osnove poduzetnigtva 4
Ekonomikaposlovanjau cestovnonprometu 4
Ergonomija uprometu 4
Organizacijgp o d u z eedtewnonprometu 8
Od r g icestovedgrometa 8
Inteligentni transportni sustavi u cestovhom | 4
prometu
Sustaviintegriranogprijevozaputnika
Intermodalngehnologije
Upravljanjeskupom teretnilvozila 4
U prvom razredu ul enici biraju jedan od poni
drugom razredu ul eni c i modulakaijznosi 3 GSYEItodovd. p o n u |
U trelem razredu ul enici biraju jedan od p«

Zakl jul ak
Obzirom na zastarjelost nast avnkurkkulumskianova i

dokumenta u sustavu strukovnoh baz ovanj a i osposobljavanj a
sustavnu i opsegnu modernizaciju strukovnog
Agencija za strukovno obrazovanje i obrazov

opsegnu modernizaci ju sust sobjavanja krozuEBSE8vwWw nog ol
projekt koji za cilj ima razvoj inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma
temel jeni h na potrebama tr gi gobrazovnilarddnikauz | al

za uvolLenje i pr ovedb urukkvaog bbragaovamjemasmjerdiajder ni z
na procese ulenja koji Ssu snagno povezani S
uvjetima na budulem radnom mjestu, a kako

povezanost sSvinh di oni kika, u ustahovansanza strukovam i k a ,
obrazovanje i/ili u regionalnim centrima kompetentnosti i ustanovama za obrazovanje
odraslih, mentora kod poslodavca i drugih.
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Za zanimanje vozal motornog voYotral smoiarad:

vozila u prijevozuputnikaiVo z al mot or no g Vv o, Stantaad kvalifikacije | e v 0 z L
Vozal mo t o kop obgedinjuje abia haaedena standarda zanimarg&ukovni
kuri kul Vozalkanoit o en otge meolzjiil ana i shodi ma ul e

koji se realiziraju kroz module u kurikulu.

Strukovni kurikul se jeplanirao na temelju kompetencija potrebnih na radnom mjestu dok

|l e se proces ul enja i poul avanja realizirat
aktivnosti. Ovakvim pristupom stikovno obrazovanje i osposobljavanje u Republici
Hrvatskojop i eni t o a i samo zani mmaj eno§Yaokabstmopo
privlalno, i novativno, rel evantno, inkluziv
ul eni ci ma omogul I Koropetentijp zaosobmiji profedionalri rzvaj kao
i nastavak obrazovanja i cjelogivotno ul enj

strul an kadar .

Literatura i izvori podataka

Agencija za strukovno obrazovanje i obrazovanje odraslih: Metodolatpjde sektorskog
kurikuluma, strukovnog kurikuluma i kurikuluma ustanove za strukovno obrazovanje

Zakon o Hrvatskom kvalifikacijskom okviruNN 22/13, 41/16, 64/18, 47/20, 20/21

Web stranica ASOOChttps://www.asoo.hr/projekiisuradnja/esprojekti/modernizacija
sustavastrukovnogobrazovanja-osposobljavanja/

Nacionalni kurikulum za strukovno obrazovanje

https://mzo.gov.hr/UserDocslimages/dokumenti/Obrazovanje/StrukovnoObrazovanje/Naci
onalni%2&urikulum%20za%?20strukovno%20obrazovanje%20(objavljen0%209.%207.%
202018).pdf

Metodologija za izradu standarda zanimanja
http://www.kvalifikacije.hr/sites/default/files/documesgablications/2019
06/Metodologija%20za%20izradu%?20standarda%?20zanimanja.pdf

Narodne novine (sl ugbenjlOlii3g202Rgogneb| i ke Hr v
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https://mzo.gov.hr/UserDocsImages/dokumenti/Obrazovanje/StrukovnoObrazovanje/Nacionalni%20kurikulum%20za%20strukovno%20obrazovanje%20(objavljeno%209.%207.%202018).pdf
https://mzo.gov.hr/UserDocsImages/dokumenti/Obrazovanje/StrukovnoObrazovanje/Nacionalni%20kurikulum%20za%20strukovno%20obrazovanje%20(objavljeno%209.%207.%202018).pdf
https://mzo.gov.hr/UserDocsImages/dokumenti/Obrazovanje/StrukovnoObrazovanje/Nacionalni%20kurikulum%20za%20strukovno%20obrazovanje%20(objavljeno%209.%207.%202018).pdf
http://www.kvalifikacije.hr/sites/default/files/documents-publications/2019-06/Metodologija%20za%20izradu%20standarda%20zanimanja.pdf
http://www.kvalifikacije.hr/sites/default/files/documents-publications/2019-06/Metodologija%20za%20izradu%20standarda%20zanimanja.pdf
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Summary

The Agency for Vocational Education and Adult Education is the project leader for the

project AModernization of the Vocational Ed

the project is to develop vocational education that is attractive, inn@vand linked to the
labor market, and to strengthen the competences of educational staff for the introduction
and implementation of the curriculum.

Modular teaching is also being introduced through the new curricula. The module connects
forms of workbased learning, classroom and extracurricular learning and teaching into a
meaningful, interconnected and rounded whole, increasing the efficiency of work
organization and more meaningful learning. This approach enables stoeetared
planning and organizaédn of teaching, the application of teaching methods and strategies
that encourage independent, responsible and active learning, connecting the needs of the
world of work with learning outcomes, probldrased, projeecbased and researebased
learning. Duing the development of the new curricula, the focus was placed orbasek
learning.

For the profession of motor vehicle driver, the creation of occupational standards Motor
vehicle driver in passenger transportation and Motor vehicle driver in casgsportation,

the qualification standard Motor vehicle driver that covers both occupational standards,
and the creation of the Vocational curriculum Motor vehicle driver based on sets of learning
outcomes that are realized through modules in the currichiawe been started.

Keywords: Occupational standard, Qualification standard, Vocational curriculum, Motor
vehicle driver
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Modernization of vocational education in the Republic of Croatia
The Agency for Vocational Education and Adult Education is the project leader for the

fiModerni zation of the Vocational Edudati on

from 2017 to 2024. The aim of the project is to modernize the offer of vocational education
and raise its quality in order to increase student employment and opportunities for further
education.

The purpose of the project is to develop vocational edarcand training that is attractive,
innovative, relevant, linked to the labor market and that will enable students to acquire
competences for personal and professional development and continued education and
lifelong learning, and is achieved through thevelopment of innovative and flexible
sectoral and vocational curricula based on labor market needs and strengthening the
competencies of educational staff for the introduction and implementation of curricula. 120
new curricula for vocational schools hateen developed and work is underway to
introduce modular teaching. The module connects forms of-baskd learning, classroom

and nonrclassroom learning and teaching into a meaningful, interconnected and rounded
whole, increasing the efficiency of work gamization (educational process) and more
meaningful learning. This approach will enable stugemttered planning and organization

of classes, applying teaching methods and strategies that encourage independent,
responsible and active learning, connecting needs of the world of work with learning
outcomes, connecting informal learning and 4i@mal education with formal education,
problembased, projeebased and researtiased learning.

The emphasis is on vertical and horizontal mobility through vatat education and
through educational cycles. Educational cycles are educational development periods of
students that form a single whole. They cover one or more years of education, and are
determined according to common educational goals and learnicgnoes that the student
needs to achieve. In vocational education, educational cycles differ depending on the level
of qualification.

Qualifications in vocational education according to the Croatian Qualifications Framework
(CRO):

1 Level 3 qualificatiori qualifications obtained after completing secondary education
of less than three years. The total workload for obtaining the qualification is a
minimum of 60 CSVET points at level 3 or a higher level of learning outcomes.

1 Level 4.1 qualificationi qualificaions obtained after completing secondary
education of three years or more and less than four years. The total workload for
obtaining the qualification is a minimum of 180 CSVET points, of which at least 120
CSVET points are at level 4 or a higher leveleafrning outcomes.

1 Level 4.2 qualificationi qualifications obtained after completing secondary
education of four years or more. The total workload for the qualification is a
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minimum of 240 CSVET points, of which at least 150 CSVET points are at level 4
or higher learning outcomes

1 Level 5 qualificationi qualifications acquired through completion of professional
studies leading to less than 180 ECTS or CSVET points; vocational specialist
training; master craftsman programmes with at least two years okedsesrk
experience. The total workload for the qualification is a minimum of 60 CSVET or
120 ECTS points, of which at least 30 CSVET or 60 ECTS points are at level 6 or
higher learning outcomes. The condition for admission is possession of a previous
qualfication at level 4.1 or higher.

The modernization of the vocational education and training system was approached through
several steps, in which working groups formed by the Agencies for Vocational Education
and Adult Education drafted the following docents:

1 Occupational Standard which is developed in cooperation with employers and
contains a list of key jobs in the workplace and the associated competencies required
to work in one or more jobs.

1 Qualification Standard developed on the basis of the dpational Standard in
accordance with the Croatian Classification Framework and which is based on a
curricular approach and learning outcomes.

1 Sectoral and vocational curriculumdeveloped on the basis of the Qualification
Standard, and leads to a raadination of the number of curricula, which enables
students to more easily enter the labor market, better horizontal mobility,
professional development, but also continued education with an emphasis en work
based learning.

Figure 1: Structure of th&ectoral Curriculung source: Agency for Vocational Education and Adult Education
https://www.asoo.hr/projektii-suradnjakstprojekti/modernizacijasustavastrukovnogobrazovanjai-
osposobljavanja/

i 1

Sektorski / podsektorski kurikulum
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In the Transport and Logistics sector, the vocational part of the curriculum, which
constitutes the core part, is carried out during the first semester and is the sahe for
occupations in the Transport and Logistics sector. Thessatoral part is divided into road
transport, rail transport, air transport, water transport and logistics, which means that the
Transport and Logistics sector has 5-sebtors.

Occupational gandard Motor vehicle driver

An occupational standard is a description of the work performed by an individual in a
particular occupation and contains a list of key tasks and competencies, necessary
knowledge and skills, and the level of independence apdnsibility that a student should

have in order to be able to work in the specified occupation. A working group was
established to develop occupational standards, consisting of teachers, em@oyge
employer representatives, and workers in the occupalwo occupational standards were
developed: Driver of a motor vehicle in the transport of goods and Driver of a motor vehicle
in the transport of passengers. Employer surveys were conducted on the occupational
standard according to the nemethodology fo developing occupational standards. When
developing the Occupational Standard, it was necessary to provide evidence of the validity
of the proposed occupational standard and describe the strategic, sectoral, and analytical
validity of the occupational stalard based on selected labor market indicators.

Figure 2: Relationship between occupational standards, qualification standards and
curricula in vocational educationi source Methodology for developing sectoral
curricula, vocational curricula and curricdfvocational education institutiofisAgency
for Vocational Education and Adult Education

standard zanimanja
standard kvalifikacija
sektorski kurikulum
strukovni kurikulum

kurikulum ustanove za strukovno obrazovanje

The occupational standard contains a description of the occupation or set of competencies,
a list of key tasks in the workplace and tdoeresponding individual competencies required
for the job.

A driver of a motor vehicle in passenger transport is a person who, independently or as a
member of a crew, performs passenger transport taskdomestic and international
passenger transport. g the transport process, he is responsible for the safety of
passengers and their luggage, paying special attention to children, the elderly and disabled
people. He must be mentally stable and able to make decisions independently in changing
traffic corditions and resolve emergency situations. He performs administrative tasks
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related to transport (selling tickets and processing other documentation in accordance with
the type of transport). A driver of a motor vehicle in passenger transport must undergo
continuous professional training in order to acquire new knowledge and skills necessary for
performing his job in the workplace and must be able to communicate politely in Croatian
and a foreign language. He can perform his jobs in transport companied, dcompanies

or independently.

A driver of a motor vehicle in the transport of goods is a person who, independently or as a
member of a crew, performs the tasks of transporting goods in domestic and international
transport of goods. He/she performs theksaof preparing the vehicle for transport, takes
over the transport documentation and the object of transport; drives the vehicle during
transport; keeps transport documentation, eliminates minor vehicle defects, takes over the
load in transport, supends loading and unloading and takes care of its protection. During
the transport process, he/she is responsible for the vehicle and the load it is transporting.
He/she must be mentally stable and able to make decisions independently in changing traffic
condtions and resolve emergency situations. He/she also performs administrative tasks
related to the transport of goods. A driver of a motor vehicle in the transport of goods must
be able to communicate politely in Croatian and one other foreign languaigéhir fob.

He/she can most often perform the tasks in transport companies or independently.

Qualification standard Motor vehicle driver

The qualification standard contains key learning outcomes for the occupation of Motor
Vehicle Driver. The qualificatiostandards for Motor Vehicle Driver were developed by
the Road Traffic School, which was selected in a public tender as the institution that will
develop the qualification standard by the Agency, and which formed a working group
consisting of teachers, wmrsity professors and employer representatives. When
developing the Qualification Standard for Motor Vehicle Driver, it was necessary to provide
a description of the qualification standard, the justification for its introduction and the role
of the qualifcation (labor market needs and/or continued education and/or other needs of
the individual and society), a proposal for the CROQF qualification level, a list of sets of
learning outcomes from (existing in the CROQF Register or newly developed), and the
conditions for accessing the qualification.

The basic part of the qualification standard contains sets of learning outcomes with the
following data and parts: name of the proposed set of learning outcomes, level of the set of
learning outcomes according tbet CROQF, proposed scope, list of learning outcomes
(usually 3- 10 learning outcomes), conditions for accessing the acquisition of the set of
learning outcomes, material and personnel conditions required for the acquisition/evaluation
of the set of learmig outcomes, procedure and example of the evaluation of the set of
learning outcomes.

The qualification standard Motor Vehicle Driver includes 2 occupational standards, namely:
driver of a motor vehicle in the transport of goods and driver of a motorleéhi¢he
transport of passengers, which means that upon completion of the specified qualification,
the student/attendee acquires both of the specified occupations. The qualification standard
for Motor Vehicle Driver states the conditions for obtainingghalification, which are: At

least 180 CSVET points acquired (at least 120 CSVET points at level 4 or higher learning
outcome level), of which 141 CSVET points are from the vocational part of the qualification
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and 39 points from general education, anohal thesis has been written and defended. The
qualification standard for Motor Vehicle Driver consists of 51 sets of learning outcomes that
includel5 sets of competences.

Vocational curriculum Motor vehicle driver

The Vocational Curriculum for Motor Vetie Driver is a document that determines the
processes, methods and conditions for acquiring a qualification. The vocational curriculum
includessets of learning outcomes, teaching units for each module, recommendations for
the learning environment, mettodf monitoring the acquisition of sets of learning
outcomes and methods of evaluating learning outcomes. The vocational curriculum
prescribes the acquisition of at least 70% of the credit points of the mandatory sets of
outcomes and up to 30% of the ctgmbints of the optional sets of learning outcomes from
the total volume of the qualification, thus creating a flexible framework for combining sets

of learning outcomes in accordance with the needs of local communities and the local labor
market.

Figure 3: Relationship between curriculum document$ source Methodology for
developing sectoral curriculum, vocational curriculum and curriculum of vocational
education institutioii Agency for Vocational Education and Adult Education

Kurikulum .
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The Motor Vehicle Drivecurriculum consists of a general education module, a general part
of the vocational curriculum, mandatory vocational modules, optional vocational modules,
module classes by years of education and a final thesis. The final thesis is carried out on the
bass of the Primary and Secondary Education Act, the Regulations on the Preparation and
Defense of the Final Thesis and the National Curriculum for Vocational Education. The
vocational curriculum for acquiring the Motor Vehicle Driver qualification ends avitst

of vocational knowledge, skills and related independence and responsibility. The test is
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carried out by preparing and defending the final thesis. For the level 4.1 qualification, the
final thesis includes practical work and testing of other vogati@nowledge and skills
provided for by the curriculum learning outcomes. The final thesis is a project task in which
the student needs to demonstrate independence irsiaggbyoblems, developing possible
solutions and implementing possible solutionglging the knowledge and skills acquired
during the entire education for acquiring the Motor Vehicle Driver qualification.

General education modules in the Motor Vehicle Driver curriculum
The figure below shows general education subjects for qualifisaéiblevel 4.1.

SFigure 4: Subject structure of the curricula of general education subjects for
qualifications at level 4.1 1 source: Decision on the adoption of curricula of general
education subjects for secondary vocational schools at Levels 4.1 and 4.2, Official Gazette
(Official Gazette of the Republic of Croatia) No. 10 of 2025.

Razred, sati, bodovi
Naziv nastavnoga predmeta 1. razred 2. razred 3. razred UKUPNO

broj sati | broj sati . broj sati | broj sati broj sati | broj sati , CSVET

tiedno | godisnje S tjedno godiSnje L tiedno | godiSnje GSVEL | bodava
Hrvatski jezik 3 105 6 3 105 6 3 96 6 18
Strani jezik I 2 70 4 2 70 4 2 64 4 12
Tjelesna i zdravstvena kultura 2 70 2 2 70 2 2 64 2 6
Povijest 2 70 3 3
Vjeronauk/Etika 1 35 1 1 35 1 1 32 1 3
UKUPNO 10 350 16 8 280 13 8 256 13 42

Mandatory vocational modules in the MotorVehicle Driver curriculum

The Motor Vehicle Driver curriculum has 20 compulsory vocational modules that are
carried out over three years of education and carry a total of 118 CSVET points.
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Table 1: List of mandatory vocational modules source:Decision on the introduction of

a vocational curriculum for acquiring the qualification of Motor Vehicle Driver (141104)

in the Transport and Logistics sector, Narodne novine (Official Gazette of the Republic of
Croatia) No. 13 of 2025.

List of mandatoryocational modules
curriculum Motor Vehicle Driver

Module
volume

in  CSVET
points

Module name

Road infrastructure and terminals 13

Vehicles in road traffic

Traffic culture and communication in traffic

First aid and occupational safety traffic and
logistics

Basics of mathematics in the profession 4

Information and communication technology

\‘

Propulsion energy and maintenance of ro
vehicles

Traffic regulations and safety rules in road traffi

Cargo as an object tfansport in road traffic

Loading machinery and forklift operation

Traffic flows and mobility

Providing first aid in a traffic accident

Equations and functions in the profession

Passenger transport technology

Supervision andocumentation in road transport

Cargo transport technology

Road traffic safety

Drive a freight motor vehicle

Geometry and financial literacy in the professio

A W | O 0N |W |00 O |~ >

Business communication in a foreign language
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Figure 5: Example of a module description in the curriculumi source: Decision on the

introduction of a vocational curriculum for acquiring the qualification of Motor Vehicle

Driver (141104) in the Transport and Logistics sector, Official Gazette (Officiaktte of

the Republic of Croatia) No. 13 of 2025.

POPIS OBVEZNIH STRUKOVNIH MODULA

u prometu

https://hko.srce.hr/registar/
skup-ishoda-ucenja/deta-
li/11723

Komunikacijske
vjestine

Obujam na razini kvalifikacije iskazan bodovima i u postotcima 118 63,55 %
CIKLUS
SERA | NAZIV | SIFRASKUPAISHODA | NAZIVSkuPA |2 | UKOEM /
= =" | NAPOMENE VAZNE ZA HORIZONTALNU
MODULA| MODULA UCENJA 1sHODA UCENJA | 2 5 | SEMOZE | ) vERTIKALNU PROHODNOST
S = | POHADATI
MODUL
Cestovna in- | https://hko.srce.hr/registar/ | Infrastruktura 13 4 Omogucena je prohadnost u drugu kva-
frastruktura i |skup-ishoda-ucenja/deta- | u cestovnom lifikaciju iste ili niZe razine uz polaganje
terminali 1ji/11696_ prometu razlikovnih sadriaja specifiénih za pojedi-
https://hko.srce.hr/registar/ | Terminali u nu kvalifikaciju.
skup-ishoda-ucenja/deta- | cestovnome put- Nakon stecene kvalifikacije Voza¢ mo-
lji/11708_ nickom prometu tornog vozila / vozacica motornog vozila
https://hko.srce.hr/registar/ | Terminali u moguc je nastavak skolovanja na razini
skup-ishoda-ucenja/deta- | cestovnome teret- 4.2 HKO-a u podruéju tehnickih znanosti.
lji/11709_ nom prometu
Vozila u https://hko.srce.hr/registar/ | Vozila za prijevoz | 8 4 Omogucena je prohodnost u drugu kva-
cestovnom  |skup-ishoda-ucenja/deta- | putnika u cestov- lifikaciju iste ili niZe razine uz polaganje
prometu lji/11697_ nom prometu razlikovnih sadriaja specifi¢nih za pojedi-
https://hko.srce.hr/registar/ | Vozila za prijevoz nu kvalifikaciju.
skup-ishoda-ucenja/deta-  |tereta u cestov- Nakon stecene kvalifikacije Vozaé mo-
lji/11698_ nom prometu tornog vozila / vozatica motornog vozila
mogu¢ je nastavak Skolovanja na razini
4.2 HKO-a u podrucju tehnickih znanosti.
Prometna https://hko.srce.hr/registar/ | Prometna psiho- 8 4 Omogucena je prohodnost u drugu kva-
kultura i skup-ishoda-ucenja/deta- | logija lifikaciju iste ili niZe razine uz polaganje
komunikacija |lji/11721_ razlikovnih sadrzaja specifi¢nih za pojedi-

nu kvalifikaciju.

Nakon stecene kvalifikacije Voza¢ mo-
tornog vozila / vozatica motornog vozila
mogu¢ je nastavak skolovanja na razini
4.2 HKO-a u podrucju tehnickih znanosti.

Elective vocational modules in the Motor Vehicle Driver curriculum

The motor vehicle driver curriculum has 9 optional professional modules that are carried
out over three years of education aradry a total of 44 CSVET points. students choose 3
modules that carry a total of 16 CSVET points.
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Table 2: List of elective vocational module$ source: Decision on the introduction of a
vocational curriculum for acquiring the qualification of Motorhde Driver (141104) in
the Transport and Logistics sector, Narodne novine (Official Gazette of the Republic of
Croatia) No. 13 of 2025.

List of elective vocational modules
curriculum Motor Vehicle Driver

Module
volume

in  CSVET
points

Module name

Fundamentals of Entrepreneurship

Business Economics in Road Transport

Ergonomics in Transport

Organization of Companies in Road Transport

Sustainability of Road Transport

Intelligent Transport Systems in Road Transpo

Integrated Passenger Transport Systems

Intermodal Technologies

B R N ST N e o B e o I S N S P

Fleet Management of Freight Vehicles

In the first grade, students choose one of the three modules offered, which is worth 4 CSVET
points. In the second grade, students choose ohe ofvdb modules offered, which is worth

8 CSVET points. In the third grade, students choose one of the four modules offered, which
is worth 4 CSVET points.

Conclusion

Given the obsolescence of curricula and programs as well as the lack of uniformity of
curriculum documents in the vocational education and training system, it was necessary to
begin a systematic and comprehensive modernization of vocational education.

Since 2019, the Agency for Vocational Education and Adult Education has begun
implementing a emprehensive modernization of the vocational education and training
system through an ESF project aimed at developing innovative and flexible sectoral and
vocational curricula based on labor market needs, while strengthening the competencies of
educators dr the introduction and implementation of curricula. The modernization of
vocational education is focused on learning processes that are strongly linked to the jobs
that students will perform in real conditions in their future workplace, and in orddrivac

these effects, a strong connection between all stakeholders is necessary, namely students,
teachers in vocational education institutions and/or in regional competence centers and adult
education institutions, mentors at employers and others.
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For the occupation of motor vehicle driver, two occupational standards have been
developed: Driver of a motor vehicle in passenger transport and Driver of a motor vehicle
in freight transport, the Qualification Standard of a Motor Vehicle Driver which combines
both of the aforementioned occupational standards and the Vocational Curriculum of a
Motor Vehicle Driver which is based on learning outcomes, sets of learning outcomes that
are realized through modules in the curriculum.

The vocational curriculum was plarthébased on the competencies required in the
workplace, while the learning and teaching process will be realized in real or simulated work
activity situations. With this approach, vocational education and training in the Republic of
Croatia in general andhé¢ occupation of a Motor Vehicle Driver itself has the potential to
become attractive, innovative, relevant, inclusive and connected to the labor market, which
would enable future students to acquire sufficient competencies for personal and
professional deslopment as well as continued education and lifelong learning, and the
economy urgently needs quality and professional staff.
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Abstract

The paper presents innovations in the newly accredited study programs of the Military
Academy of the University of Defence, Belgrade, which, among other things, educates
future engineers logisticians for the needs of Serbian Army units. @halysis carried out

in the past period showed that in the coming period, even more attention should be paid to
the study of modern vehicle systems, that is, their maintenance, with the increasing
introduction of practical activities that students wouldrgaout on their own during
exercises. In this way, after completing their studies, new officers would take their
knowledge with them to their units, and they would also have a good starting point for
working with modern and sophisticated systems, whiah iacreasingly common in
vehicles. Professional competence, moral and physical fithess are necessary for the
successful performance of tasks and the formation of units in peace and war, as well as the
continuous development and training of officers. Thielardescribes two courses that are
taught in two different accredited study programs.

1 Introduction

At the undergraduate academic studies of the Military Academy, in the study programs
Military Mechanical Engineering and Defense Logistics, profeskguigects are taught

courses called Mechatronic Vehicle Systems and Technical Diagnostics. The courses are
onesemester, and the concept of both courses is based on 45 hours of lectures and 30 hours
of exercises.

In the previous period, after seveaalalyses of the implementation of study programs, and
especially during the accreditation of new study programs, the need for modernization of
teaching at basic academic studies was determined, especially in new, modern areas such as
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mechatronics and teciwal diagnostics. In addition to the above, the lack of implementation
of practical activities by the students themselves was also noticed, which was a clear signal
for the change of study programs, i.e. the improvement of study programs in the final years
of basic academic studies through amendments to the implementation of the curriculum.

2 New subjects courses

As mentioned, in the study programs Military Mechanical Engineering and Defense
Logistics, in the final years of the basic academic studiefggsional subjects are carried
out- courses called Mechatronic Systems of Vehicles and Technical Diagnostics.

Both subjects are conceived in a similar way.

The aim of the course Mechatronic Systems of Vehicles, as part of the study program
Military Mechanical Engineering, isfor students to develop the necessary  skills and
acquire basic knowledge about mechatronic systems of motor vehicles, i.e.to develop
abilities in the field of research, design, development and testing of metbatystems of

motor vehicles. Furthermore, students should be able to: explain the concept of
mechatronics and mechatronic systems, with an emphasis on vehicles; briefly describe the
function of all components of mechatronic systems on the vehicllgzaerend explain the
specifics of mechatronic systems on the vehicle, namely suspension systems, braking
systems, power transmission systems, steering systems, integrated systems on vehicles, etc.;
analyze specific problems in the design of mechatronisyson the vehicle; define the
process of designing dmard mechatronic systems (including determining the target
function of the future system, as well as the development of a functional scheme of the
mechatronic system); to simulate the operation @signed mechatronic system, as well

as to define the method of testing the system in question . The latter is set for the outcome
of the course.

On the other hand, the goadf the course Technical Diagnostics,as part of the study
program Logstics of Defense, is to acquire basic knowledge about technical diagnostics,
i.e. to familiarize students with the theory, methods and means for determining the state of
technical systems in conditions of limited information, all starting from the lgasitcof
technical diagnostics, to detect and prevent potential failure of technical systems without
unnecessary Analysis of system elements, construction of devices, blocks, modules,
assemblies and parts, which is achieved by measuring characteristidjageostic
parameters and based on certain criteria to make a conclusion about whether they are within
the permissible limits or not. Furthermore, by attending this course, through modern
procedures, practical examples and results, students are erabiedetstand and apply
complex methods and techniques of technical diagnostics for application in practice and in
other areas of the economy.

At the moment, these courses are conducted by two teachers who carry out simultaneous
lectures and exercises. Cheteristically, the listening audience for both subjects usually
consists of smaller groups, up to a maximum of 15 students.

For the implementation of practical activities, teachers and students use several equipped
cabinets, with a variety of measuringams and equipment, starting from classic ones (e.g.
meters, beak gauges, measuring sheets, comparators, testers and voltage testers, universal
multimetersi unimers and digimers, detectors of short circuits and interruptions in the
electrical installatiorof vehicles, pressure gauges, compressiometers...), through acoustic
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ones that detect amplified tones or noises (stethoscopes, electronic sound meters,
phonometers...), various cameras with the possibility of permanent recording of photographs
and films (from standard to thermal), permeability measurement kits and detectors for
detecting traces of fluid leakage (either liquid or gas), electronic analyzers (meters) of
exhaust gases, an opacimeter for measuring the concentration of soot in the exhaust gases
of vehicles with a diesel engine, a test station for checking the operation of air conditioning
on vehicles (for several types of gas R12, R134a) with the necessary equipment, a test bench
for cleaning and testing the operation of injectors of Oto aedddiengines, etc.

What has had the greatest impact on the improvement of the curriculum, as well as the
procurement of equipment, is the awareness of the increasingly rapid development and
imposition of electronics in vehicles, but also the problemsatse¢ during exploitation.

They are posed as a special challenge to the persons who maintain these vehicles. It was
irrefutably concluded that graduate engineers, more precisely future technologists in
services, for whom the army also trains personneltrbasable to work with modern
equipment and diagnose the operation of individual systems on the vehicle, i.e. the vehicle
as a whole. Engineers must be the ones who will lead the logical conclusion of why certain
actions are taken with the available equgomand the ones who will give valid and rational
answers to anticipated or unforeseen problems.

3 New communication interface and tester

At the Military Academy, for teaching purposes, a specially procured device for vehicle
diagnostics is used, namelyetticensed Vehicle Communication Interface (VCI), with
various connectors for several types of vehicles. The communication interface is with the
oscilloscope and with the motortester manufactured by ACTIA ATAL and uses the MULTI
DIAG ACCESS program.

The dagnostic interface is based on a PC, i.e. a portable dewitester of the soalled
MULTI-DIAG Handy, designed for diagnostics of vehicles that have GEDn-Board
Diagnostic- OBD) connectors. It can also be connected to a PC or laptop and use the
capabilities of the same. By the way, the device has the ability to diagnose older vehicles
for which different connectors adapters are used (before the adoption of the OBD
standard).

The Multi-Diag Handy (Fig. 1) is a compact tester for detailed diagzsosf electronic
systems and includes diagnostics of older vehicles as well as vehicles according to the
EOBD standard and is compliant with the "RPaksu" standard (the next step in the
globalization of diagnostics). The Mullliag Handy is the heart @f modular system that

can be expanded with an electrical measurement module {MatiHandy Plus).
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Figure 1: ACTIA ATAL diagnostic communication interface with MULTIDIAG ACCESS Handy and components
for connection to the RS computer

Acria-_ ] Voo

' Multi-Diag”®

e ww.mustidiag.com
e /}-iy

il
The screen is touch screen and takes over the functions of a mouse or keyboard. The Multi
Diag program is used to connect the technical documentation (which includes exploitation
data, i.e. data for vehicle repair) and the diagnostic tester. Of the pogsilgrams for
technical documentation that are used, are Autodata and Workshop Data VIVID.

OBD-Il enables complete engine control, monitoring of the car body (chassis) or additional
devices in the car. It also enables diagnostic control of all systemsated to the network
inside the car (ABS, SRS, ESP, TRC, ACC, alarm, windows, lights...).

More precisely, there are three types of monitoring of different parameters in the car:
9 Diagnosing Trouble Codes (DTCs);
1 reaktime data analysis;
1 freeze frame data.

The ability to diagnose the system can be carried out on about 50 brands, and on a large
number of types of vehicles within each brand (Fig. 2).

Figure 2:Multi-Diag Program Home Menu

™ Multi-Diag® Office Portal 10.1 (19.10.0519) - ®ACTIA Automotive - VCI AO81708
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4 New methodology of training students

Teaching is carried out in modernly equipped cabinets at the Department of Engines and
Vehicles using RS computers and projectors, i.e. smart boards. All rooms are equipped with
crosssections of assemblies and aggregates or displays of complete sysiecentihe

found in the modern automotive industry. By the way, working models and exhibits are
grouped according to the types of vehicles: wheels, tracked vehicles, combat and non
combat vehicles and construction machinery.

The technology of teaching bosbjects- courses is classic: first, lectures are conducted,
which must be followed by exercises. Both lectures and exercises are carried out by
professors accredited as holders of the implementation of the-ai@nened courses
courses.

A group of stidents first prepare theoretically, first describing the device and connecting
parts, then theoretically describe the connection of the communication interface with a
practical display, and finally the students are instructed in the technology of act®ss to
main electronic control unit of the vehicle (Engine Control Unit (ECU or Engine Control
Module- ECM) in accordance with the capabilities of the communication interface (Fig. 3).

Figure 3: Connecting VCI via OBD cable to the BMW vehicle

It is postive that, as already mentioned, smaller groups of students are assigned to the
classes, and taking into account the planned fund of classes, each student has the opportunity
to directly work on diagnosing the vehicle system.

What is especially valuabletisat students are satisfied when they independently undertake
practical actions, are focused on them, and their attention does not decrease over time.
What's more, students are focused on carrying out practical activities that the device and
systems on # vehicle enable, share thoughts with each other, give a critical review of the
actions taken, either individually or in groups, etc.

The afternoon work is organized through the independent work of the students. It is
characteristic that all cabinets ansm#able for the abovenentioned type of training, and
for more complex types the presence of subject teachers and professional instructors is
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provided.

The examination consists of a colloquium, a practical exam and an oral exam. Through
practicalpassing of the exam, the student is stated to diagnose the failure of a part, assembly,
module, aggragate and system. The quality of reasoning and the speed of response give a
summary assessment of the mastery of the practical part of the exam.

5 Conclusiin

This paper presents, on the example of two subjectairses, the innovations introduced
at the basic academic studies of the Military Academy of tbaiversity of Defence in
Belgrade, at the accredited study programs Military Mechanical Engingend Defence
Logistics.

Adapting to the tremendously rapid use of electronics in vehicles, which in the future will
certainly be led by artificial intelligence, new obstacles are being placed in front of users of
these vehicles, which need to be overeoithese obstacles are placed even more in front

of the persons who maintain these vehicles, and they must be trained in time, so that they
can face the growing demands in vehicle maintenance in the right way and in a timely
manner.

The Military Academy educates future engineerfogistics officers. They are educated

for the needs of the units of the Serbian Armed Forces and it is they who will deal with the
aforementioned problems of sophisticated vehicles. In this sense, the Military Academy has
takencertain steps to train its personnel in a timely manner, in order to prepare in time and
be ready to welcome advanced technologies and their participation in vehicles.

As already mentioned, the analysis that was conducted in the previous period staiwed t

in the coming period even more attention should be paid to the study of modern systems in
vehicles, i.e. their maintenance, with the increasing introduction of practical activities that
are realized by the students themselves during exercises. Witbwheintroduced devices

in the teachingof study programs, we believe that future engine&shnologists will be

able to solve problems during vehicle maintenance more easily. It provides basic knowledge
in new areas, which can be upgraded bothpeddently and systematically through the
continuous development and training of officers in army units.
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Abstract

U ovom radu predstavljena je studija slul aj
realizovana u toku 2023. godine u Vojnoj akademiji Univerziteta odbrane u Beogradu, na
studijskom program Vojnosaobralajnelimd ngenj e
nastave. Istaknuti su pozitivni aspekti takvog pristupa i benefiti za studente, sa naglaskom

na publikovanim rezultatima (9 radova na n
student provel. na istragivanj u ntereiwngoj i u rq
i nterakciji sa profesori ma, na ¢girem izul a
saznanj a, na velem broju samostalno inicir:

nivou zadovoljstva studenata.

1 Uvod

Savremeno | ovekowaomknbgenmpe [gahtevi su di
nepredvidivi, a zahtevano znanje sve kompleksnije. Ta kompleksnost najpre se projektuje

kr oz potrebu za fleksibilnim, adaptivnim
probl ema. Od datnwmdyenrnj da tha ud leenk kjae ises da budu
podrazumeva da znaju da koriste, Kombi nuj u
tehnol ogij a, da poznaju i pogtuju principe
probleme u digitalnom svetu (ogthga da razumeju algoritme, da znaju da selektuju
relevantne podatke i da i h analiziraju, d
inteligencije). Pored digitalne pismenosti,
regavanj e prarmjle mlai njpemnvieza vi z razlilitih dc
vegtine, rad u ti movi ma, prilagodl jivost
celogivotno ulenje, uz stalno usavrgavanje
Vel vekovima znanje se ne merkospmseklo] e i
sposobnogiu njegove primene i prilagolLavan,j
vige nego ikada ranije. Adaptivnost znanj a
se efikasnost, al i I st ovr epnedabiru elevanmihn t e v a
pouzdani h izvora), interdisciplinarnost (nu
i novativne metode ulenja (upotrebu interakt:
al goritama) [ per gorilalviamng i jpur owleesraj ai n(dp rvii Id
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ul eni ka/ studenta) . Moderna nastava menja pa
se od tradicionalnih metoda ul enja i stavl j
tehnike podb av anj a

2 Tradicionalne naspram modernih metoda nastave

Rezultat.i mnogi h anali za i i stragivanja uka
kako u drgavama u kojima je nigi standard ¢i
nacionalni proizvod poglavistanvn ni ka u porelenju sa razvijen
u razvoju [1], tako i na podrulju Evrope |

i nteresantni izvegtaj.i UNI CEF [ 3, 41 , u koj
sistema u Crnoj Gori, Hatskoj, Severnoj Makedoniji, Srbiji, Albaniji i na Kosdyuna

osnovu rezultata PISA (Programme for International Student Assessment) tezti?@ija.
12022.godinel njima se melLu sugtinskim probl emi ma
B al k a n u roblemit nedostatkgp nastavnih resursa, neophodnosti reforme nastavnih

pl anova, poboljganja obuke nastavni ka, nedoc
slabog razvoja kritilkog razmigljanja. I u
sistemom u regionw apadnog Bal kana [ 5], ukl julujuli
podrul ji ma unaprelenj a kvali teta obrazovan
nastavni ka. Prema navedenim izvorima ([ 3, 4
na univerzitetimanapodrl | u zapadnog Bal kana dominantan |
pristup nastavi . Ov aj pristup zasniva s e
nastavni k/ profesor ima centralnu ulogu u pr
je najlegl eu owigdani goedawan| a, gde nastavniKk
student. i pasivno slugaju i bel ege informaci
pretegno i izragenovaseayedkhkaskiaraheni ku/ st ut
znanjeprenas di rektnim instrukcijama. Na ovaj nal
se od ulenikal/studenata ol ekuje da prate in
Kl asilne nastavne metode najvige se primenj
predaje celom razredu ili grupi studenata, nizak nivodvosmerne interakcije sa njima i

interakcije unutar grupe/razreda. Lesto se |
nastavni k pokazuje odrelLene post tepsk,@oki | i sp
ul enici/ student.i najl egle pasivno posmatr aj
biti i jeste prisutna, al i u ogranilenoj me
nastavnikove instrukcije i materijale. Memorisanje i repkodui j a i nf or maci j a
el ement i ovog pristupa, pri | emu se evaluac
Pl pi smeni h i usmeni h provera I I spita. C
nedostatka interaktivmaezatiiglijappdst Upakijoa Kk«
mnogim obrazovnim institucijama dominant an
Kako je sve oliglednije da ovakve nastavne
budulim zahtevi ma, promene u o bufaignomijanj u de
prostora (klasilne wulionice i predavaoni ce

H @S NBFTSNBYyOS dz ST A &l Y2a2@2Y dz 202Y NezBuEe A Ayl &€
1244 Saveta bezbednosti Organizacije Ujedinjenih Nacija, donete 1999. godine
(https://digitallibrary.un.org/record/274488?v=pjif
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koj i podstilu saradnju, ti mski i i stragival
podul avanja (pomera se focugnanjiandd epresha@u]
Aot krivanje znanjao, gde su ulenik/student

i stile proaktivna uloga ulenika/studenta, u
stvarni subjekat u nastavnom procesu).

Uizmenjemj edukacionoj paradigmi, brojni su mod
rada, ti modeli mogu se svesti (klasifikovati) na:

1. Kooperativno ul enj e 1 QOsnavioap lkanaldetistika eovogl e ar ni
obrazovnog pristupa je rad u malim grupama. Ovakwrganizacijom nastave
omogul ava se ulenicima/studentima da ul ¢

shodno sopstvenim preferencijama I skl on
odgovara, oslanjajuli se pri t oemwjh kako |
kol ega. Kr oz razmenu il deja sa kol egama
zadat ke i postigu akademske ciljeve.
Ov aj metod zasniva se na nekoli ko kIl julnih
(osel aj odgovornosti rial ksiopws pem)i,, rkeposir ex
(interakcijom Aoli u olio podstile se disku

individualnoj i kolektivnoj odgovornosti (svaki pojedinac ima odgovornost za uspeh grupe,
shodno svojoj ulozi u grupi, ali ¢ela grupa je odgovorna za krajnji rezultat), razvoju
socijalnih vegtina (pospegivanje saradnj e,

konflikta, odnosno i znal age nandiziipeispgivagumi s a) ,
svogradaidoprims a zaj edni | kim ciljevima), itd.

Kooperativno ul enje, kao model nastave, Vel
efi kasan nal i n z a pobol jganje akademski h |
ul eni ka/ studenat a. | stoeftemend,zaeavap, maddla
odrelLene nedostat ke. MelLu i zazovima za uspe
se istilu neophodnost da nastavni k dobro p
pri menu o0oVO0g model a, pr ob | ata potrebmol iskastvd j e r a

nastavnika u upravljanju vremenom i ostalim resursima tokom nastave.

2. Ul enje kroz r adi oniiQva ob@azewmirpkstuh zagnivalsersar ni n g

interaktivnim i praktilnim sesijama, gd
pro@esu ulenja kroz diskusije, razlilite
najlegle po principu studij a slul aj a.
razumevanje problema koji se obralLuju, or
kroz rad u timovima, kaori a z v 0 | praktilnih vegdgtina reg:
KIl'julne karakteristike wor ks Hh ampestapagvngga u k| |
sluganja predavanj a, ul esni ci aktirmhw ul est
grupama podstiljeedmizlmeo ur @ glaeyjanjie zmr obl e ma,
ful esnici odmah primenjuju nauleno kroz si mt
interaktivnosti nastavnici/ facilitatori korisate razl
di skusijahi demaksitaci | a, kako bi podst ak.|

ul eni ka/ studenat a.
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3. Ul enje zasnovano rbasedilearnimgpQviov ajnej up r(iisntquupi rt

koj i naglagava istragivanje i regavanje
| i nj &mesd.o0 da samo primaju informacij e,
ul enj a i straguju real na pitanja, scenar
razumevanje i kritil ko razmigdgljanje. Ov
postavl jaju pi teankoj ei iihstzamgiumalj ut,enms pr o
analiziraju informacije, razmenjuju zakl
0 sopstvenom procesu ul enj a. Postoje r
ukl julujuli strukturdir/asatou diesnttria gd rvaatng ev o
otvoreno istragivanje, gde slobodno istr
Ovakvim pristupom se podstil e radoznal ost ,
Ul enici ma/studentima se omogulava da post a:
oselaju slobodno i, posle nekog vremena, oni
je it zuzetno pogodan za naprednije ulenike i/
4. Pr oj ekt no ubasedlgamingl Psmgemrd kar aktaevai sti ka
nalin je da se znanje i vegtine stilu r
(dugorolnim u odnosu na trajanje | asa il
predmet a, na pri mer). Ovakvim pristupom
kompleksnepr ob | e me, da saraluju i kritil] ki r e
Projekat treba biti dizajniran tako da predstavlja dovoljan i razuman izazov za
ul eni ke/ studente, da je dovoljno intriga
Od problema istragnyjyanijara#taouli endkahsteudsnses
e se na odrelenom projektu radit: (nedel ju
duge) i koliko e se oblast i stragivanja ¢
kontekstu, razlikuje oddrigh gkol ski h aktivnosti. Vagno | e
kl asilni gkol ski projekat, tj. nije dodat ak
Naravno, da bi s e uspegno pri meni o ovalj
nastavni ka/ profesor a, koj i treba da bude vo
koj i podstil e i odrgava interakciju melu ul
na nalin da proces pripada ul enicima/studer
ulenja ulenici/student:i stilu jedinstveno i
pr obl em/ tkreimju konkretad e § e mrpiavode Koji imaju primeru u realnom
sistemu,upraksi Jedna od kIl jul ni h, izuzetno vagni h,
se rezultati rada/istragivanja moraju javno
ulioni ce.

5. Ul enje zasnovano n-based leam)a VOivimg Moildeall | eun gee
zasniva se na regavanju stvarnih probl e

pri menu znanja. U ovom pristupu ulenju u
relevantni z a njihovu grupu/ r sanja,ed/ pop
eksperimentisanja i saradnje dolaze do i
Dakl e, potreban j e odreleni scenari o, n a
ul enicima/ studenti ma biti Adodel jened uloge
process premadgtsa udkeaeni ma. Ul enje zasnovano
kl julne fazékadagaleniaojkestudent identifiku
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postavljenim i zakadasekmz prikupljanjea analizugpodptaka, kao i
konsultacie - me Lusobne i sa eksperti ma, stilu sa.:
problemaiAkcijaa f aza u kojoj se kreiraju konkretna
u realnom sistemu. Ov aj mod el ul enja je pri
iako su ovo srodni pristupi ul enj u, prisutne
fokusu.

Ul enj e zasnovano na rizicima | e proces su
izazovima iz okrugenj a, gde se oddokng i h zat
projektno ulenje sticanje saznanja I dubl j e
stile kroz rad na dugorolnim, pagljivo osmi
stvaranje promene u praksi, modrwgdanakaovag
ul oga nastavni ka/profesora u projektnom mod
i maju sl obodu u donogenju odluka i regavanj.
na procesu ul enj a kr oznogpoizvodagkoga tiebg peedstavitk r e i r
javnosti, a kod wulenja zasnovanog na 1izazc
direktnom uticaju na problem sadrgan u i zazc
I aspekta primene u praksi, kao iudrugimbBlki m model i ma ul enj a, i
kl julnih problema problem evaluacije rada u

| ako su posl ednj i navedeni model i ul enj a
nastavni ka/ profesora, tako | imeaunadpl®dnojg a/ st u
iskustvo nastavnika/profesora, dobro upravljanje vremenom, potpuno i voljno, motivisano

angagovanje ulenika/studenata, jasno defini

3 Primer primene projektnog model a ul e
Ucl ju stalnog unaprelenja postignulia ulenika

prilagolLavati savremenim trendovima i naul ni
nastave. Na Univerzitetu odbrane u Beogradu @UEpjovode se brojni akreditovani i
neakreditovani progr ami gkol ovanj a i usavr g
naul nih oblasti kojima oni pripadaju, kao i
Srbije, u praksi se primenjuju brojni med | ul enj a i razlilite nas
| stovremeno, velika pagnja poklanja se usavrt
i primeni istih.

Posl ednjih godina, na UO, je prisutna tegnj .
preobaet e od Kkl asil ni h, -lasupiotriivaltk ivim i rhqg d elrea dlaa «
[ moderni jim model i ma, kKoj i su intelektual
praktilno angagovanj e ul e robrbkzavhosntradd mmmogot a ( Kk ¢
aktivnije. U cilju ilustracije tih napora, u ovom radu je prikazan primer projektnog pristupa
nastavi na studijskom programu Vojnosaobral

Naime, pomenuti studijski program je program osnovnih akademskih studija, akreditovan u
Vojnojak ademi j i 2021. godi ne. S obzirom na str

2l yADSNI AGSGE 2RONIYS dz . S23INYRdz dz a@2Y al adl @dzz L2 NBR
ustanove u kojima se realizuju akademske studije I, 1l i lll stepena (Vojna akademijaindkedidkultet
VojnoYSRAOAYa1S F{IFIRSYACS0Z (2 A R@S aANBRyaS 012tS o+
1TFHLXEFNIEODP
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studentima u ovom programu, moge se reli da
grupe opgtih predmeta (u koju spadaju predrt

jezik, vojno fizilko vaspitanje, sociologi]j
su taktika, vojna istorija, vojna geografija i topografija, komandovanje, moral vojske, vojna

psi hologijaé), grupe predmet azii zs an asual onbirha | cab
transportom (tehnil ka mehani k a, konstrukt
informacione tehnologije, programiranje, materijafim@ansijsko poslovanje, motori i
motorna vozil a, teorija kretanjrah voma or ni h
l ogi sti ka i geogr af ski I nf-openaicji alnii s tsiilsktiehmi
(saobraiajni sistem,anrsopbonrit ntie rcneinntarlii, it erroebtnic
vodni i vazdugni saobral afi, tsaabms@mdrt nii g
autoparkovi, organi zacija putnog transport a
saobralaja, mehanizacija pretovara, regul i s:
Struwlpreoci jalistilki pdedmpéei kopsi megobdnaseden
[ transporta, sadrge i apli kativni deo koji
domena u specifilne vojne svrhe.

S obzirom da su UO i Vojna akademija ust anc
ist ragi val ka del atnost, najveli deo nastavnooc

studijskom program-VStlr,ha@gilealtkamer aduw. ndutl on
od 2020. do 2025. godi ne,-i ptor & gojekksr Mddel hpr a k t
vozal a u transportnim jedinicama Voj ske S

mat emat i | ki mod e | vozala u transportnim je

potrebne psihologke karakteristi &spprtnimk| onos

jedinicama vojske u odrelLenoj meri drugaliji
i

kursevi obuke razl |l itih kategorija vojnih

Ovaj projekat je bio i okosnica, odnosno jezgro, oko koga je uspostavljen projektni model

ul enjeanesraacg j om studenata koja je gkolovanj e
od 10 studenata ukljulend& jWa@nad sjte ajap@mg
svi studenti dobrovoljno prihvatil:i ul egl e

Na samom pol etkolovanjastedend sugmzhatis@idefpm projekta i sa do
tada postignutim rezultatima, predstavljeni su im naredni ciljevi, po fazama izrade projekta,

sa rokovima dostizanja ciljeva, 1 dodeljene
Gto se tileepubtakaviasnijmadgi vanj a, postavl je
isa prvim objavljivanjem rezultata istragiyva
naul nom simpozijumu), odnosno konalnim obj a\
(priikompu bl i kovanja zavrgni h radova studenat a,
Shodno Ililnim interesovanji ma I preferenci|j
zadatke u vezi sa parcijalnim projektnim cil

(po 23 studenta u timu) bilo je neformalnog karakferar e pugt eno j e samoor
studenata. Rad studenata su monitorisala i mentorski vodila tri nastavnika (dva profesora iz
obl asti saobral aja i transpor)tNjhovaulpga@gna pr o

3p 1N} 2dz 28 dz OSt21dzZLlly2Y LISNA2Rdz NI RI X dz LI2{Lidzy2aiA
oporavkaodpoviRl T | R20A2SYyAK dz aF 20N} ol ayz2e ySia2RAX oAz 2
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bil a
usl

savetodavna i

ova i

materijal ne

Tokom dvogodignjeg
predmet a

Saobralajna
transportu, 5.

Naravno

da

i z

kur i
psi hol ogij a, 3.

k ul

u i briayli sueol sevaranju erdanizaciorshc i | i t &

rada
u ma

podr gke

na

studijskog
Vojna

Transportne
Metodika obuke u upravljanju motornim vozilima, slika 1.

sadr gaj i

nayv

edeni

Z a

h predmet a
deo

neomet an i

proja&dckn@aijse uidznvi
progr ama
psi hol og
mr e ¢ esportt6i.7. Met o d ¢

ni su

S a

a

projektu, pa je nastava za preostald:]
Slika 1:Predmeti U dzNA | dzf dzYdz & dzRA 24123 -ONPSWNRYI 682D280 SOSFA
20dzK@F 6SYyA LINR2S1GYAY LINRalGdzZRY ylaidl @’
| godina Il godina lll godina IV godina
Engleski Engleski Engleski Engleski Engleski Engleski Engleski Engleski
Fizitko Fizitko Fizitko Fizitko Fizitko Fizitko Fizitko Fizitko
Matem. 1 Matem. 2 Matem. 3 Matem. 4
Fizika Sociologija
Osnovi Osnovi Osnovi Osnovi Vojna Uvod u Moral Voj.
Taktike 1 Taktike 1 Taktike 2 Taktike 2 R IIIEM | K-dovanje i MHP
Vojna V. Geogr. i Motori i Mas. MEP Teorija Teh. Odrz.
Istorija Topograf. m/v Elem. 1 kret. m/v m/v
Inform. Organiz.
Mehan. 1 Mehan. 2 || Osn. Log-e Sl Bistsiop Te GIS Autopark.
Konstrukt. Racunar. Ekonom. Med. Tri
P : e i MOUMV bP
Geometr. rograntd Alati 1 Saobr. Spedicija - it
. . O-ja Transp. Sb Organiz.
T i RT! < - =
Shisistenn | | IRTHRIC [l ess 0 86 I | Putnog Sb | TRvPSP
. h.
Tereti uTr Sb Tokovi Me frecimel
Pretovara Zav. rada
Met. Opt. Zavr3ni
uShiTr Sb-a rad
Obuka u Strucna Strucna
UMV Praksa 1 Praksa 2
Sadr gaj i predmeta koji su obuhvaleni

odnosu) prikazani na slici 2.

proj ek
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Slika2¢ SYS o6&l RNDF2A0 AT NITEAGAGAK LINBRYSGF 20dzKJ!

Metodika obuke u upravljanju
motornim vozilima

Metode optimizacije u
AF20NI Sk 2a2dz A

{F20NIBF 2yl
¢ NJ yaLkR NI
SToSRyz2ail &l 2aN sl 2
Organizacija rada u
al 26N} 3l a2dz A dN
Vojna psihologija
Najveli deo istragivalkog rada studenata r €
psi hofliogikloki h t est ova -n@ARIVERPLE h BAROAD datdrije Sy st er
testova mogu se videti u [8]), slika 3, i al

skladu sa parcijalnim ciljevima projekta, bio je orijentisan na prikupljanje podataka, po
odrelLenim specif i |logsistemaptji iz gon¢ orgamizacijeii njihovue al n
analizu i i nterpretaciiju. Obuhvaleni- peri o
aktuelno stanje, tako I na utvrlivanje tren

Slika3:¢ S & G A NI y 2V&ennd ZektISystemuy’ |

Na kraju prvog dela istragivalkog perioda,
u vidu saopgtenjanagtampaoong!| nuomcenaulinom s
melunarodnjimaubeglegmdi gnjom tradicijom (202
Ssimpozijum). Svaki student bio je nosilac (
(koautor) jog jednog rada, a | edéaunradoviudent

mogu sevideti u zborniku radova SYMDP-IS 2023:
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6. Zl atanovili, A., Tomil, S., Vilentijevil,
50. Simpozijum o oper @DEISQI3, #borhilsradova,gi v an |

Tara, 2023.

7.Ni koliil, 1., Rajlpdavill.ne Speorscoebmwisjte bsrazoe
ul eni ka Srednje vojne gkol e, 50. Simpozi
OP-IS 2023, Zbornik radova, Tara, 2023.

8. Rajlil, J., Nikolil, 1.: oOdrelivanje rel

najpezbedng g vozala u Ministarstvu odbrane i
operacioni m i s@PIS2§33\Zbomik fadoea, Tara, R023.

9. Mi jatovil, J., Matejil, N.: Prognoziranij
pogon u Vojsku Srbije, 50. Simppzum o oper aci oni MPISstragi \
2023, Zbornik radova, Tara, 2023.

10.Tot , L., Jovanovi I, T. : Tol erancija na
Simpozijum o oper aci-QPSi2023, Zsomik radpuaviara j i ma
2023.

11.Vi i enti MeyviZl atanovil, A.: Kreiranje rut .

Srbije pri menom metoda transportnih mr e
i stragi v aOrSi2023, ZbdrMiktadova, Tara, 2023.

12Matejil, N., Mijat ovi juzadafaka:u vojsa primenonv oz al a
COCOSO metode, 50. SimpozijumoPdS2023er aci or
Zbornik radova, Tara, 2023.

13.Tomi i, S., Zlatanovil, A.: Relativna vag
vojnih vozala za ibmemgdzidinwm voo gmpg air, a Gi0a niSm
SYM-OP-IS 2023, Zbornik radova, Tara, 2023.

14Jovanovil, T., Tot, L.: Samopouzdanje i
pol etnika, 50. Simpozij um-08ISQJ2% Zbargik oni m i
radova, Tara, 2023

Pored publikovanih rezultata rada, ostvareni su i drugi benefiti:

T Student su u istragivalkom radu na temam
gruboj procepi, od 50 do 70% vige Vremenae
Pr ema pr i hhardilmaeuBolonjskerh @rateku, gde jedan ECTS bod (ECTS
-European Credit Transfer System) iznosi
u regul arnoj nastavi [ ul enju trebal o da
su proveli u proseku po 80 ®0 r adni h sati. Ov aj rezul ta
objavljene u [9], prema kojima je angagov

T Student su tokom rada na projektu i mal:@
kol egama, nego i nade.slUo®ivloij ik omtsu che ratc iij i

9 Koristild@ s u, prema njihovim reli ma, neup
nego u redovnoj(8 rpadtaawii,gel,ak i do 7

T Broj samostalno iniciranih aktivnost. s e
regul arnoj n a s t asemestnstudeatit s&nmstathe e anicieaju Kita

jednu aktivnost.
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9 Subjektivno zapaganje studenata je da su

radom nego u klasilnom model u nastave.
1 StudentisAnesveauloidl usvoijili i spr-iavtmmua gniev aldlod
rada.
5 Zakl jul ak
Pol azel. od |injenice da se u aktuel noj epo
edukativnih ustanova (gkol a i fakulteta)
ul eni k/ student jog uvek ne osela kaamn punopr
radu se promovigu alternativni mo d el i pri
nastave u jednoj vi sokogkol skoj ustanovi u
Uprkos | injenici da ovakav pristup ima i sV
Naulintoe hnod @gklauci ja omogulava da se nastayv
efektnijim, u kontekstu brgeg i trajnijeg u
prema svim ulenicimal/studenti ma vel pri pada

t r e b aoniee i anifiieatre uvesti nove tehnologije, aktivhu i naprednu obrazovnu
filozofiju i nastavnike i profesore spremne da razvijaju radoznale, proaktivhe, samostalno
uleli e made | jude, koji nisu ekstrinzilno m
radoznal ost i i unutragnjeg zadovoljstva zbo
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REVIEW OF THE CASE STUDY OF THE PROJECT APPROACH TO
HIGHER EDUCATION TEACHING IN THE FIELD OF TRANSPORT ANI
TRANSPORT

5N {NBlYy [2d022S0A06% . d{O0d 9y I
a2Y6At2 72NBSGAOGI tK5X . of{ O
5N {NBlIY 5AYAdX . {0 9y3IdD

LUniversity ofDefence in Belgrade, Military Academy

Abstract

This paper presents a case study of the application of the phmeed approach to
teaching, which was implemented during 2023 at the Military Academy of the University of
Defense in Belgrade, in the stuggogram Military Traffic Engineering, as an alternative

to classical teaching models. The positive aspects of such an approach and the benefits for
students are emphasized, with an emphasis on the published results (9 papers at the
scientific symposium),nothe time that students spent researching topics and working
according to this model, on their more intensive interaction with professors, on the wider
study and use of scientific and professional sources of knowledge, on a greater number of
independentlynitiated activities, Higher motivation and student satisfaction.

1 Introduction

The modern human environment is changeable, the demands are dynamic, the challenges
are often unpredictable, and the required knowledge is increasingly complex. This
compkexity is first projected through the need for a flexible, adaptive and interdisciplinary
approach to problem solving. Today's pupils and students are expected to be digitally
literate, which means that they know how to use, combine and follow the devatcgmade
achievements of information technologies, that they know and respect the principles of
digital ethics and that they are able to solve problems in the digital world (from
understanding algorithms, knowing how to select relevant data and analyzmgdianow

the principles of artificial intelligence. In addition to digital literacy, they are also required
to think critically, solve problems innovatively, connect facts from different domains,
excellent communication skills, work in teams, adaptighiiti multicultural challenges and
continuous, lifelong learning, with continuous improvement, etc.

For centuries, knowledge has been measured not only by the amount of information one
possesses, but by the ability to apply it and adapt it to requirenaeitsoday this need is

more pronounced than ever before. Adaptability of knowledge implies a rapid flow of
information (efficiency is encouraged, but at the same time critical thinking is required when
choosing relevant and reliable sources), interdig@pty (integration of knowledge from
different disciplines is necessary), innovative learning methods (use of interactive learning
models and adapted educational algorithms) and personalization of learning (adaptation of
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processes to the individual nseaf the student). Modern teaching is changing the paradigm
of both learning and teaching, moving away from traditional learning methods and focusing
on much more interactive and effective teaching techniques.

2 Traditional vs. Modern Teaching Methods

Theresults of many analyses and research indicate a decline in the quality of education
around the world, both in countries with a lower standard of living, weaker industrial
development and lower gross national product per capita compared to developdads;ount
the secalled developing countries [1], as well as in Europe [2] and tualted Western
Balkans [3]. Of particular interest are UNICEF reports [3, 4], which present the conclusions
of analyses of education systems in Montenegro, Croatia, Nortadda@, Serbia, Albania

and Kosové, based on the results of PISA (Programme for International Student
Assessment) testing from 2018 and 2022. Among the core problems of education systems
in the Western Balkans, the lack of teaching resources, the needrficula reform, the
improvement of teacher training, the lack of innovation in educational methods and the poor
development of critical thinking are among the core problems of education systems in the
Western Balkans. Other studies dealing with thecation system in the Western Balkans
region [5], including Austria [6], also mention teaching methods and teacher training among
the key areas for improving the quality of education. According to the above sources ([3, 4,
5]), the secalled traditional orclassical approach to teaching is dominant in schools
(primary and secondary) as well as universities in the Western Balkans. This approach is
based on teaching methods in which the teacher/professor plays a central role in imparting
knowledge to student€lasses are most often organized in the form of lectures, where the
teacher presents the material, and students passively listen and record information. The
process of communication in this form of teaching is predominantlynays from the
teacher to he student. It can be said that knowledge is transmitted through direct
instructions. In this way, the teacher controls the flow of learning, while the pupils/students
are expected to follow the instructions and adopt the "served" content.

Classical teachig methods are mostly applied in the form of frontal teaching, where the
teacher teaches to the whole class or a group of students, with a low levelwaywo
interaction with them and interaction within the group/class. Often, the demonstration
method isused in this teaching, where the teacher shows certain actions or conducts certain
exercises, experiments, etc., while the pupils/students most often passively observe. In this
model of teaching, discussion can and is present, but to a limited extentséguipils and
students mainly rely on the teacher's instructions and materials. Memorizing and
reproducing information are key elements of this approach, with knowledge evaluation most
often done through written tests or written and oral checks and eXdissapproach to
teaching is often criticized for its lack of interactivity and encourages critical thinking.
Despite this, it is still the dominant mode of teaching in many educational institutions.

As it is increasingly obvious that such teaching meshdo not correspond to either current
or future demands, changes in education are happening simultaneously in the domain of the

4 All references to Kosovo in this paper, and otherwise, should and must be understood in the context of
United Nations Security Council Resolution 1244, adopted in 1999

(https://digitallibrary.un.org/record/274488?v=pdf).
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physiognomy of space (classic classrooms and lecture halls are transformed into much more
inspiring spaces, which encourage pemtion, teamwork and research work of
pupils/students) and in the domain of the teaching process (the focus is shifting and the
interest is shifting from "knowledge transfer” to "knowledge discovery”, where the student
and his/her active participatiomeaat the core of the process, and where the proactive role

of the student is emphasized, in which he/she is no longer the object of teaching, but the
actual subject in the teaching process).

In the changing educational paradigm, there are many modelarairig. According to the
author of this paper, these models can be reduced (classified) to:

1. Cooperative learning The main characteristic of this educational approach is
working in small groups. This organization of teaching enables pupils/students to
learn in the way that suits them best, according to their own preferences and
preferences, as well as to learn at a speed that suits them, relying on their own
strengths and skills of their colleagues. Through the exchange of ideas with
colleagues, studenjsintly solve tasks and achieve academic goals.

This method is based on several key elements [7]: positive interdependence (a sense of
responsibility for one's own as well as for the common success), direct interactieto{face
face interaction encouragjediscussion, exchange of opinions and "healthy" rivalry),
individual and collective responsibility (each individual has responsibility for the success of
the group, according to his role in the group, but the whole group is also responsible for the
end reult), development of social skills (fostering cooperation, communication skills and
skills of overcoming conflicts, i.e. finding compromises), group reflection-éelfysis and

review of one's work and contribution to common goals), etc.

Cooperativedarning, as a teaching model, is already used worldwide and has proven to be
an effective way to improve academic performance, social skills, and student motivation. At
the same time, this model has some challenges, but it also has some drawbacks. &mong th
challenges for the successful implementation of this model, the most common are the need
for the teacher to have a good knowledge of the techniqgues and methods that enable the
application of this model, the problem of evaluating the work of studentsettessary
experience of the teacher in time management and other resources during the lesson.

2. Workshop learning This educational approach is based on interactive and -hands
on sessions, where students actively participate in the learning process through
discussions, various group activities and problem solving, most often based on the
principle of case studies. Workshop learning enables a deeper understanding of the
problems being addressed, enables the development of individual potentials through
teamwak, as well as the development of practical probsatving skills.

Key features of workshop learning include: handsapproach instead of passively
listening to lectures, participants actively participate in tasks and exercises, collakioration
working in groups encourages the exchange of ideas and joint problem solving, focus on the
application of knowledgé participants immediately apply what they have learned through
simulations, case studies or creative projects, interactivegchers/facilitairs use various
methods, such as brainstorming, discussions and practical demonstrations, To encourage
the engagement and active participation of students.
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3. Inquiry-based learning This is an approach to learning that emphasizes research
and problerrsolving, rather than passively memorizing facts. Instead of just
receiving information, students explore rearld questions, scenarios, and
problems about this learning model in order to develop deeper understanding and
critical thinking. This model encourag students to ask questions and explore topics
that interest them, conduct research and analyze information, share conclusions
through discussion or writing, and reflect on their own learning process. There are
various forms of exploratory learning, inding structured research, where students
follow a guided process, and open research, where they explore topics freely.

This approach encourages curiosity, creativity and independent thinking. Students are
allowed to ask questions, explore, discuss, fes &nd, after a while, spontaneously begin

to reflect on what they have learned. The model is extremely suitable for more advanced
students or for higher levels of schooling (academic studies).

4. Projectbased learning The main characteristic of learning this way is that
knowledge and skills are acquired by working on realistic,-lengn projects (long
term in relation to the duration of the lesson or the time of processing one topic in
the course program, for example). With this approach, studenenheoeiraged to
explore complex problems, collaborate and think critically in search of solutions to
problems. The project should be designed in such a way that it presents a sufficient
and reasonable challenge for pupils/students, that it is sufficieritiguing and
comprehensive.

It depends on the problems of the research, as well as on the interest and work of
pupils/students, how long a project will be worked on (a week or maybe a whole semester,
or even longer) and how much the field of researchexpand. In this context, the project,
primarily and in this context, differs from other school activities. It is important to note that
this model of learning is not a classic school project, i.e. It's not an adjunct to teaching, but
a primary way of leaning.

Of course, in order to successfully apply this model, it is necessary to have a great experience
of the teacher, who should be a guide, advisor, facilitator in numerous situations, who
encourages and maintains interaction between students and directisréhprecess, but in

such a way that the process belongs to the students, not to the teacher. In the learning
process, students gain a unique experience. Students not only research a specific
problem/topic, but alsareate concretsolutions orproducts,which areapplied in a real
system, in practicéOne of the key, extremely important, characteristics of this approach is
that the results of work/research must be publicly published, i.e. presented to the public,
outside the classroom.

5. Challengebased leamingi This model of learning is based on solving real problems
through active research and practical application of knowledge. In this approach to
learning, students work on challenges that are relevant to their
group/class/population and through a pessc®f research, experimentation and
collaboration come up with innovative solutions.

Therefore, a certain scenario is needed, at the very beginning, for which pupils/students will
be "assigned" roles (they can also "appropriate” them themselves). Atieahthprocess is
left to the pupils/students. Challengased learning consists of three key phases:

158



Engagemerit when students identify ideas and questions related to the challenge; Research

i when through the collection and analysis of data, as welbasultations mutual and

with experts, knowledge is gained and the understanding of the problem deepens, and Action

- the phase in which concrete solutions are created and when they are tested/applied in a real
system. This model of learning is very ganto projectbased learning. However, although

these are related approaches to learning, there are significant differences, both in process
structure and focus.

Risk-based learning is the process of confronting students withvardd challenges from

the environment, where they are required to create a practical solution, while-pesjedt
learning is the acquisition of knowledge and a deeper understandimgseaach problem,

which is acquired through working on lotgrm, carefully designed projects. The first
model is focused on creating change in practice, and the second on creating a concrete
solution/product, just as the role of the teacher/professdinanproject model is more
pronounced (he leads the process, but the students have the freedom to make decisions and
solve problems). In projettased learning, the emphasis is on the process of learning
through research and the creation of a specificymavhich needs to be presented to the
public, and in challengbased learning, the emphasis is on practical change, i.e. direct
impact on the problem in the challenge. If we look at it from the organizational aspect and
the aspect of application in prax, as well as in other close learning models, one of the
key problems here is the problem of evaluating the work of pupils/students.

Although the latter models of learning are more effective, they are mlssedemanding, both for

the teacher/professorand for the student/student. For their successful implementation, it is
necessary to have the experience of the teacher/professor, good time management, complete and
voluntary, motivated engagement of pupils/students, a clearly defined system of workatioalu

etc.

3 An example of the application of the projecthased learning model in
higher education

In order to constantly improve the achievements of pupils / students in the learning process,
it is necessary to adapt the practice to modern trendsamdiic achievements in the field

of didactics and teaching methodology. Numetagsredited and neaccredited education

and training programs are implemented at the University of Defense in Belgrade (UO).
Given the diversity of programs and scietifields to which they belong, as well as the
specific needs of the defense system of the Republic of Serbia, numerous learning models
and different teaching methods and techniques are applied in practice. At the same time,
great attention is paid to theaining and training of teaching staff in understanding and
applying them.

In recent years, there has been a tendency to transform the teaching process and the learning
process from classical, authoritative, lectumguiry models to more participatory and
modern models, which are intellectually and creatively more productive and in which the

5> The University of Defence in Belgrade, in addition to other organizational units, has two higher education
institutions in which academic studies of I, Il and 11l degree are implemented (Military Academy altgl Facu
of Medicine of the Military Medical Academy), as well as two secondary schools (Military Gymnasium and
Secondary Vocational Military School "1300 Corporals").
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practical engagement of pupils/students (cadets) in educational work is much more active.
In order to illustrate these efforts, this paper presents an example @e-pased approach
to teaching in the study program Military Traffic Engineering (VSI).

Namely, the mentioned study program is a bachelor's academic study program, accredited
by the Military Academy in 2021. Given the structure of the subjects andrtentoffered

to students in this program, it can be said that the program consists of four groups of subjects:
a group of general subjects (which include subjects such as mathematics, physics, English,
military physical education, sociology...), then awgy of general military subjects (such as
tactics, military history, military geography and topography, command, army morale,
military psychology...), a group of subjects from scientific fields that are closely related to
traffic and transport (technicahechanics, constructive geometry, machine elements,
information technology, programming, material and financial operations, engines and motor
vehicles, theory of motor vehicle movement, theory of motor vehicle maintenance, logistics
and geographic informai systems...) and a group of professiesy@cialist subjects
(transport system, cargo terminals and goods transport centers, freight in transport, railway,
water and air transport, traffic flows, international transport and forwarding, car parks,
organkation of road transport, organization of road traffic, traffic economics, transshipment
mechanization, traffic regulation and control and traffic support). Professipaaialist
courses, in addition to offering content related to the field of trangpdrtransport, also
contain an application part related to the application of postulates and principles from this
domain for specific military purposes.

Given that the Board of Directors and the Military Academy are institutions in which
significant scietific research activities take place, most of the teaching staff who participate
in the implementation of teaching at the VSI study program also participate in scientific
research. In this regard, in the period from 2020 to 2025, among others, theiscientif
research project Model of Drivers in Transport Units of the Serbian Armed Forces is active.
The key objectives of this project are a mathematical model of drivers in the transport units
of the Serbian Armed Forces (given that the necessary psycholegi@ecteristics,
inclinations, attitudes and abilities of drivers in the transport units of the Army are to a
certain extent different from those required of drivers in society) and new training courses
for different categories of military drivers.

This project was also the backbone, i.e. the core, around which a project model of learning
was established with the generation of students who started their education in 2020.
Specifically, a group of 10 students were involved in research within the prdjest
important to note that all students voluntarily accepted to participate in the project.

At the very beginning of the third year of education, students are introduced to the idea of
the project and the results achieved so far, they are presentdtievitext goals, according

to the phases of project development, with deadlines for achieving goals, and they are
assigned roles and research tasks.

As far as the publication of research results is concerned,-bngvttme horizon has been
seti with the first publication of research results after a year of work (at an international

%In the end, in the entire period of work, 9 students fully participated, because one siutiemto recovery
from injuries sustained in a traffic accident, was absent for a long period of time.
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scientific symposium), and the final publication of the results after two years of work (when
publishing students' final papers, at the end of-fe@ar education).

According to the personal interests and preferences of the students, the students were given
specific tasks related to partial project goals. Networking and the formation of smaller teams
(2-3 students per team) was informal in naiuitewvas left to the studesitselforganization.

The students' work was monitored and mentored by three teachers (two professors in the
field of traffic and transport and one professor in the field of psychology). Their role was
advisory and mostly facilitative they took care ofreating organizational conditions and
material support for the smooth and productive work of students.

During the tweyear work on the project, students mastered the contents of several subjects
from the curriculum of the study program, namely: 1. Traféitety, 2. Traffic psychology,

3. Military psychology, 4. Organization of work in traffic and transport, 5. Transport
networks, 6. Optimization methods in traffic and transport and 7. Methodology of Training
in Motor Vehicle Driving, Figure 1.

Of coursethe contents of these subjects could not be fully covered by the work on the
project, so the teaching for the rest of the content was carried out in a different way.
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Figure 1:Subjects in the curriculum of the study program (marked in dark red) whasents are included
in the projectbased approach to teaching
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The contents of the subjects included in the project model of teaching are shown (in
percentage) in Figure 2.
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Figure 2.Topics (contents) from different subjects covered byptbgect model of teaching
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Most of the research work of the students was realized through testing of drivers with
batteries of psychologicghysical tests on the Vienna Test System (DRIVEPLS and
SAROAD battery tests can be seen in [8]), Figure 3, and the analysis of the resimiscbt

The second part of the research, in accordance with the partial objectives of the project, was
oriented to the collection of data, on certain specific issues, from the real system, i.e. of the
military organization and their analysis and interpretatThe covered period of research

was related to the current situation, as well as to the determination of trends in the
development of phenomena and prediction of the future state.

Figure 3:Testing drivers on the Vienna Test System

At the end of thdirst part of the research period, the obtained results were published in nine
papers, in the form of a press release printed in its entirety, at a national scientific symposium
with international participation, and with a lostanding tradition (2023 wathe 50th

jubilee symposium). Each student was the holder (first author) of one paper and participated
in the creation (c@uthor) of another paper, and one student was the author of one-and co
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author of two papers. All papers can be seen in the proceegiig-OP-1S 2023:

6. Zl atanovil, A., Tomil, S., Vilentijevil,
50. Symposium on Operations Research SOMIS 2023, Proceedings, Tara,
2023.

7. Nikolii, 1., Rajlil, J.: The hataficity t o

situation of students of the Military Secondary School, 50. Symposium on
Operations Research S¥MP-IS 2023, Proceedings, Tara, 2023.

8. Rajcic, J. Ni kol il, I . Determination
Types for the Selection of th®afest Driver in the Ministry of Defense and the
Serbian Armed Forces, 50. Symposium on Operations ResearchC8¥8 2023,
Proceedings, Tara, 2023.

9. Mi jatovil, J., Matejil, N.: Forecasting
vehicles in the Serbianrfed Forces, 50. Symposium on Operations Research
SYM-OP-IS 2023, Proceedings, Tara, 2023.

10.Tot, L., Jovanovil, T.: Stress tolerance
Symposium on Operations Research SOW#IS 2023, Proceedings, Tara, 2023.
11.Vi heijevili, M., Zlatanovili, A.: Creating

the Serbian Armed Forces using the methods of transport networks, 50. Symposium
on Operations Research SYOP-IS 2023, Proceedings, Tara, 2023.

122Mat ej i |, N. elecionh ¢f drivecsvoi the realizatian of Ssks in the army
using the COCOSO method, 50. Symposium on Operations ResearctO8Y#
2023, Proceedings, Tara, 2023.

13.Tomi i, S., Zlatanovil, A.: The relative i
ability of military drivers to drive safely, 50. Symposium on Operations Research
SYM-OP-IS 2023, Proceedings, Tara, 2023.

14Jovanovil, T-confidenc® angd quality 'of pSaoeptual assessment of
novice drivers, 50. Symposium on Operations Research -OPNS 2023,
Proceedings, Tara, 2023.

In addition to the published results, other benefits have been achieved:

1 According to their own rough estimate, the students spent 50 to 70% more time on
research work on the topics from the project than they would imaregular classes.
According to the accepted standards in the Bologna Process, where one ECTS credit
(ECTS - European Credit Transfer System) is 25 to 30 hours of work, for the
processed contents they should spend from 47.5 to 57.2 working hours lar regu
teaching and learning, and students spent an average of 80 to 90 working hours. This
result even exceeds the data published in [9], according to which student engagement
is higher by 30 to 50%.

1 During the course of the project, students had significanore interactions with
professors and colleagues than usual. Both students and professors agreed with this
statement.

1 According to them, they used incomparably more literature (sources of information)
than in regular classes, even up 18 f/mes more.
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T The number of selinitiated activities has increased many times over. It should be
borne in mind that in regular classes it often happens that students do not initiate any
activity on their own during the semester.

T The subjective observation of ttetudents is that they were significantly more
motivated and satisfied with their work than in the classic model of teaching.

1 The students "unconsciously” learned and adopted the correct methodology of
scientific research.

5 Conclusion

Starting from thedct that in the current epoch we are witnessing a crisis in education, and
that most educational institutions (schools and faculties) are authoritative and that the
student still does not feel like a ffledged subject in the process of education, thsep
promotes an alternative model and approaches to the teaching process. On the example of
project teaching in a higher education institution, the benefits and results achieved were
pointed out. This approach also has its opponents.

The scientific andechnological revolution enables the teaching process to be rationalized
and made more effective, in the context of faster and more permanent acquisition of
knowledge and skills. The same teaching approach to all students is already a thing of the
past. Rebrms of the education system should introduce new technologies, active and
advanced educational philosophy and teachers and professors ready to develop curious,
proactive, seHearning young people, who are not extrinsically motivated, but on the
contrary who are motivated by personal curiosity and inner satisfaction with the acquired
new knowledge.
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uspegnost , oni su ajledijnio n all @ d e, ,ndisdipinialhk © v 5 m
pogt ovanj e hgemnaghiyunkelektivai tiuih.tJeakvom sistemu odrastanja, razvija

se specifilan psihol ogki pr odkortrolau m#tivaci®a s u S &
povezani sa oselajem odgovorm.ost.i prema gru

Psi hol ogki p 0 s ma dvosirukoj razvojnojitransiadi. Aolestentizse, sau
svim izazovima koje to podrazumeva, ali su istovremiekandidati za vojnipozik o j i tr agi
zrelost, kontrolu i visok prag tolerancije na stres.

Upravo zbog t og apredsktaa dava famea prodemprpipcuitmap si hol o g
testiranja u okviru priprema zaobuku v omijnij hdva reakcija ne zavi

testa, vel i od | il ne per cepldvojom kenteksth,e i mo
gde su sve obuke (posebnosaprpaketciilznneojil nue r apsrke
kolektivnom bezbednogl u, prepoznavasuj e [ i |
neophodni uslovi za uspéd).

Uzi maj uli u obziol okicknogl ekanwaijta psliédni ka u
kontekstu, korisngedap si hol o gka ppammealazma irme viamoinhjfe o0Ads pr
Anespremni hf. Psi hologka procena bi trebal o
k oj e samowmzymevanjesmeravp u | i kdzehi kem, odgovornijem
Okvir i tok primene psithSygstemgg ki h t est o\
Budul i udanisai u kategoriji ml adi h vozal a,

sposobnosti pre izvolebh]RAp@aktSAnaYbBdk Bl

NAT A1l 2R alF20N}XolayAK yST3IA2RIF dz LI2NBSSyadz a

s dz6 |, @@®@laciji od 14 do 24 godh>x @ST dz2S 1 I &[F.Ddiphtasi 2y S y

dz] + T dz2dz yI @I Oy2aid NIyS aStS10aA28 A Oratalyz?

Ovaj rad predstavlja prikaz LIN2 @2 SSy 2l LIAAKBSYAY S 1GSE GNY & 3

{ NBRy2S ayidNdAos:in®Ad Loz QA€ 2dz LINRPOSY S LIAAK2 T,
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obuku u upravljanju motornim vozilima. Testiranje je deo redovne aktivnosti psihologa i

yAe2S &ALINRPOSRSy2 12 &~a akvahifdtivinidrgzaltati ydobgediy 2 A a (
G§SaGANIya2SY {1 2NROS8SYA &dz {2 2ay2¢F 1T+ AT NI
g2 0§ BB2A Al 02RS 2 dolzefozusdvog rdrd Saykkalativdim wvidima
R20A2SYAY {NRIT yST2NXIfyS NITIA202Nkvog | dz6Sy
RzO0A@f a2t el GSaGdANIyeal o

L GSa0ANY Y2 dkughS 57dz0 S idigD R YDded id yNI (ifyréadta 18 i 19

godina), koji su se pripremfal T | LJ2 6 SG I 1 LINI.{Téstirdnj Svakagd dzl S d
dz6 Sy A1l LRyl 2a206 (NI 2IPARKZ2£S2 OINA oLINPOY Y | p pNB
YySLI2ANBRY2 LINB LIR6SG1F 20dz]1 ST | kdgdtivné A a4 S |

alLl2az2oy2aliataz8gAphed2 2R yINRS6AG23 TylL6lal
Lidzi SY AT @SOGI 21 LINHzOA f ima&dBFE B PH yAXEY LRREDS 12
a0S3Al 2Y23dz0Af 2 LINAfLFIA2SEGlIyaS LINAadGdzZdl AyR
obuke.
Yl GSaid A NI yDRISEPIES Bateiitedtoldh ibeSnA Mest Systeakoja obuhvata
aft SRS Se:Saitz29s
1. ReactionTestRl:mer i br zinu i preciznost jednost a
i auditivne podragaj e.
2. Determination Test (DT)meri otpornost nastres odnosno sposobnost reagovanja u
uslovima senzornog stresa.

3. Adaptive Tachistoscopic Traffi®@erception Test (ATAVT)meri sposobnost brzog
prepoznavanja saobral ajnih situaeigjta ne k
sagledavanja situacijgerceptivne efikasnosti.

4. Peripheral PerceptioPPR): me r i sposobnost per ménernog o
zadatak pralenja. Moge se .tumal i ti kao me
5. Cognitrone (COG)merisel ekti vnu pagnju i sposobnos

nebitnih informacija.

6. Adaptive Matrices Test (AMT)ispituje sposobnost apstraktnogzonovanja i
regavanj aaoprionbdiekmeat okr opgte inteligenci | e

Testiranje je sprovedeno u individualnim te
psihob g k u di j agnadstsit k u.a n jNapkooj ne |d @ imadi dnefaomslan
razgovor sa psihologomaviaj emistswukpiosamia vbyg
rezultata i s tzrau | inzi vimo Lper nej peo r oubliderkeestarsi eeak@j®@ | e d i n c
ul eni ka tokom i nakon testiranja nisu sist
kvalitativnin uvida koji mogu doprinetboljem razumevanju njihove percepcije ove

psi hologke procene.

Percepcija ulenika (kvalitativna opage
|l ako nije sprovedeno formalno istragivanje
testiranja evidentirani su brojni spontani komentari i reakkije j | osvetljavaju n
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ul eni ci p,ercipiraju psi hol ogko testiranje,
predstojele obuke za vognju.

Tokom neformalnihrazgavr a, mnogi ubenjaiopagpadal ol samom i :
testiranjaPrvi kontakt sa Vienna Test Systeom bi2 2SS T I @S6Aydz dz8SyA |l y2¢
1 6dzy2dz2dzoie Khia {1 <zd (iigLtdak |l i da i h je posebno iznen

liflobi lom@amhunaru, vel wukljul uj wk Sieéx Qb svdtlbsniy D pr e mu
I @dz6 y A, periferBiypanel za proveru vidnog poljaT a k o L e , k smemisustivo i s al i

preciznih zadaka koji zaht evajW psot|labunpkoy alpagnij u
primetnoradoznaliu| eni ci su se brzo prilagolLavali zadaci
Aneobil noif, Adrugalliijleif, naAelmpi iwj ol vaki ijzarazi IAi
| i njenicom da se ovakva tehnologija koristd.i u ¢

Avagni jef upamnvog e bwlgd saidigma. Test Systenm bio jeprvi kontakt
sarmprednim, digitalizovanSlm |Innag irneoank dpusiaverdezl aobgekl ee ¢r

i Mihaila[2] koj i su istragive}li iskustv’a studenata pr
na poletku i mal:. t e g kol etestoval $-a, aligu keom praksuk zmpj ut e |
podrgku supervizora znal ajno poboljgali svoje r
Ul eni ci koji su tokom gkol ovanja pokazival.
za potvrdom svojih sposobnostie st i r anj e su dogi veKodnjlsa i zve
se tokom razgovora, u toku i nakon testa, p
svrsi testiranja, kao i da o noilprepognavagel i mi n a

snaga, ali i oblasti koje treba dodatno razvijatititd individualnim razgovorima, ovi
ul eni ci spontanol otvardlideme vezane za sopstvene nesigyrnosti zr agav al

zabrinutost ili govorili o Ikion#taeteaquijstrdhb
brzo, da I e ihAfdaesma Hlvakinatipliagim)kad pon
mislim da Ile svi drugiitpabbbjperpdidan od m
S druge stranek o d ulenika sa i zrdagemagn asjemad po uzde
kompetentnostirazgove i nakon testkaamngrai Isiuk &k odtd gd e nu s
vagnost saradnje sa instruktori ma i pogtov .
testova su u tim slul agzwjvemhi posl ogj ki skate
sposobnostma upozorenje na moguli rizik prilikom
koja ih | éstao | ad Itiok wjdemah savl,adaztjiavinmenjie ou
koji je pokazivad e g er a n @gputstvima ko testiranj | koji | e, u Vvi
skretao pagnju na spoljagnje dragi (prover a:
na zadatak). Nakon razgovora i sagledavangaz ul t at a, ul enjefkagmej @ar ep
oscilirdap r i mdaggit¥nomn apor u, ¢gto moge biti rel evant
Oscilacije u pagnji predstavljaju znalajan
fokusa sa vognje na druge misli, aktivnost.
odlulivanje i povelava verovatnolu saoobral
Ovi uvidi pokazujudao si hol ogka procena ne samo da | e
o 0 O T 1 0 IR SO % Y g R M I 0 . o I8 o I ¢ Y o B o g ul eni ka,. vel ]
Omoguliujulileni ci sneapsvvene rezul t abolerapumejuyi | i s |
sebhe da wuol e sopstvene reakcije u stresnim s
formuligu realistilniji saliazahtepmackoja ebsikap st v e n

u vognhjhpoptavid Kada se testiranje nije dogi
Akategori zuNAGAl Vel kKabY2NI T dzp3Oimg@2&8nd § EBSY
njihova motivacija, kaou vi d u znal ajsaibsurdwH teo rsiamaadvag @gnoj e
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Diskusija

Brojna istragivanja potvrlLuju da je Vienna °
procenu psihofizil kih sposobnosti u razl.i
perfor manse, u k psihalogiju [§]. udvakvi malazipp arrgtag kuu osnovu
njegova primena razmatr avadj nue ppgsé dhlog ool gektoajk pork
u upravljanju motornim vozil i ma, kao efi kas

[ mot or i | kuilhe nibekijpeni padaciet @t ol pei hol oognkoig uilzivieigt
su instruktorimavr o gdodagniwv i d u kar aktmamiodtiitloe owli éinikkd,
znaci neur ot i c iOremaformhadijet doprinele Isu poljemi planiranju i

prilagolavanju metmdjpulipirakt vide dbulke. neur
povd anom emocional mdnyome akotliewrmngliy oim na st re
kod kandi dat a mo §iezipkrae dus tsaavol bjraatiia jfnaokm okro nrt e k

Jedna od kl jul ni h pr-ad#omoetnd DRIVEPLS batedje, [Estes t Sy«
njegova sposHdDbICRItYSdar pylugiy dz0AR dz @il 420y 2 4 (
gt o mer.i pojedinalne funkcije kao gto su p:
otpornost na stres, sistem kori@ts @ { l1dz y S dzNP Kakd hizexukafednderpretirao na

i ntegri ®aa natehigentna obrada remewdmbat a om
RSTFAOAGAST @S0 A LRGISKOM2ZI fdriu g ¢ 2 biKadpneerYLs v k ic ®
ul eni korve pulitkeatza moge pr oi z vdewlhoisposodstlza ul ak ¢

upravljanje vozilomBkategorie al i da u kontekstu kategoriije
odr e 2d&@Nhay Ak6j& yaRd prisutna, pokazujdovoljno indikacija da bi mogla ik
kompenzovanad r ugi m funkcionalnim kapaciteti ma. T a

pravednij e dpgrema gogedincezasmahihung gamo na sirovim rezultatima
v e | sveobuhwatnoj procenukupnih performand.  dz6 Sy A | igpitaRilky 2 & Y 2

U tom s mi¥lSse ogleda melsanio det ekci ji postojeliih |
ispitanikovih kapaciteta vel i u NBldpaKnygadiyw2zadir 11 LINKC
razvoj, gpose¢keno vagno u radu sa mladi ma.

MelLuti m bjashpttkeineg dogi vl jaja testiranja od

Ako im nisu jasno saopgteni @«dcedg edogitesthkaa
ocenjivanja ilinepoverenjpremanjima Poj edi ni ulenici oty i zrag
straha od neuspeha ili brigu zbog prenosa rezultata instrukteriong .rnJj tam smislu,

uloga psihologamor a bi t i [ podr gavajula, kroz obj at

povratnih informacija i razgovaerkoji normalizuje testiranje kao sastawéob ud u i e
obuke, a n@redstavljgA pr et nj u o .

Ograni | gadgpa oawdd aze iz |injenice da se u tr
obuke jogo Btegakylofdivilj a2 @ST I y2adA AT YSSdz NBIT dz
dza LSOy 24 iAYdEBP2EBYy B8R F20y2S LI FyANIt aaSbill moyH N\
doprineti boljem razumevanju prediktivne vr
selekcione i edukativyipostupke u okviru vojne obuke.

Zakl julak i preporuke
U obrazovanju, posebnow oj ni m gkol ama, gde se formiraju
vel i l il nost. sa jasno definisanim vrednos
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kao tehnil ka formal mostz.ni Ka mrt atr iegirukto@mn a njas t €

sani h ujoednnicksano osl onac koji omogul ava da se
razumej u i usmere u pravcu | ilnog i profesi
Primena Vienna Test Systeen u ovom kontekstu ne donosi s a
priliku za dijalog sa ulenikom koji u f ok
potencijalima, ali i slabostima i nesigurnostinfana otvara prostor za refleksijuza
izgradnjupoe r enj a u sopst venanekadprtiskont. et e, uz podr
Ul enici nisu samo nosi oci rezul tata, vel i |
je svaki obl i k psihol ogkgeme Wadjnanalomntgkstu uj e d n o
koemse zahteva brzina, preciznost i poslugno
pripreme, aupravojesi hol ogki uvid ono gto tu pripremi
Ovakav pristup je dragocen jer prepozriaje v e k a i zRo tkvar nlduij dmaatdlas. t ir o g i n
sistemima postoji prosttr a r azumevanj e, pTe vrédaogtio Evakeja nj e |
formec i j i , bilo u vojsci, gkol i pravé disciglinev ot u uc
odgovornosti.
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Abstract

Psychological selection within military educational institutions in the Republic of Serbia
plays a continuous and comprehensive role, going beyond the traditional understanding of
selection as a purely eliminatory process. This paper presents the pragijgaiation of

the Vienna Test System (VTS), a modern digital tool for psychological assessment, aimed at
evaluating the psychophysical readiness of foydhar students at the Secondary Military
Vocational School A1300 Caasspsement wasa@onductead dr i v
individually, using the DRIVEPLS battery of VTS tests, which includes evaluation of
attention, reaction speed, stress tolerance, and perceptual abilities. Special emphasis was
placed on qualitative insights gathered through infafmonversations with the students,
shedding light on their subjective perception of the testing process, their view of their own
capabilities, and the significance of psychological assessment seen more as a form of
support than mere evaluation.

Keywords:psychological selection, military education, Vienna Test System.

Introduction - The Importance of Continuous Psychological Selection of
Students in Military Education Institutions of the Republic of Serbia

Psychological selection plays a key and camius role during education in military
institutions of the Republic of Serbia, such as the Secondary Vocational Military School
"1300 Corporals" and the Military Gymnasium. This important process is not limited to the
psychological assessment that candigatealize when enrolling in education, but it is
constantly taking place at every step of education, often beneath the surface, invisible to
others. Through careful monitoring, support and assessment, psychological guidance and
discreet evaluation, the ®nality and mental readiness of students are formed, with the
aim that each student develops significant qualities for a successful military calling. In this
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way, psychology, i.e. psychological selection in the military education system of the
Republic d Serbia, does not serve only as a filter, but as a continuous support in the direction
of forming a personality ready for the challenges that the military profession requires and
implies. Also, psychological selection in this context does not alwaystbhave strictly
eliminatory, but often has a developmental and educational charblcsesrically, the
military has been one of the most important and stimulating environments for the
development of psychological selection, as it has enabled the appliadtitests in
controlled but realistic conditions.

The Vienna Test System (VTS) is a computerized psychological testing system developed by
{ OK N K ¥ NAirbARstriB. ¥ i Wised for accurate diagnostics in psychology, especially in the field
of traffic, examining cognitive abilities, personality and psychomotor skills in subjects. It is easy to
use and does not require prior computer knowl¢glge

The aim & this paper is to present the practical application of the Vienna Test System in testing
students of the fourth grade of the Secondary Vocational Military SE&860 Corporals”, before
going to driving training. The focus is on the presentation oftts tised, the transmission of results

to driving instructors, as well as the insights gained through informal conversations with students,
regarding their experience of testing and understanding of its purpose.

Psychological Context of Students in the Milary Education System of the
Republic of Serbia

From the earliest days of high school, students of the Military Secondary Sdli36al
Corporals" and the Military Gymnasium shape their identities within an environment that is
significantly different fromthe typical education system. In addition to being expected to
perform academically, they are also subject to demands on physical fithess, discipline,
adherence to daily routines, hierarchy, and collective spirit. In such a system of growing up,
a specificpsychological profile develops in which sebinfidence, emotional control and
motivation are associated with a sense of responsibility towards the group, task and authority
[4].

Psychologically, they are in a dual developmental transition. They areseglols, with all

the challenges that this entails, but at the same time they are candidates for a military
profession that requires maturity, control and a high threshold of tolerance to stress.

That is why, when students are presented with a new forrasséssment (such as
psychological testing in preparation for driving training), their reaction depends not only on
the content of the test, but also on their personal perception of the purpose and possible
consequences of that assessment. In a militaryexgnwhere all training (especially
practical training) is inextricably linked to precision, procedure, and collective security,
recognizing personal boundaries and following instructions are necessary conditions for
success

Taking into account the corgxity of the psychological development of students in the
military-educational context, it is useful that the psychological assessment is not only a tool
for distinguishing the "ready" from the "unprepared"”. Psychological assessment should also
be, accorohg to practical experience, a tool that provides-selferstanding, directing
students towards more mature, responsible behavior.
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Framework and course of application of psychological tests from the
Vienna Test System

Since the students are in the catggof young drivers, it was important to assess their
abilities before conducting practical driving trainindgpung drivers have a two to three
times higher risk of accidents compared to older drivers, and in Europe, as many as a fifth
of deaths in the poplation aged 14 to 24 are related to road accidefts These data
indicate the importance of early selection and a targeted approach to training.

This paper presents an overview of the implementation of psychological assessment
among students of the fotin grade of the Secondary Vocational Military Schd&00
Corporals”, in order to assess psychophysical readiness for training in driving motor
vehicles. Testing is part of the regular activity of psychologists and has not been conducted
as a systematiccgentific research. The quantitative results obtained from testing were
used as the basis for the preparation of reports that were forwarded to driving instructors
(who conduct training with students), while the focus of this work is on qualitative irssight
obtained through informal conversations with students, in order to gain a deeper
understanding of their experience of testing.

A total of 57 students (39 men and 18 women, aged 18 and 19) took part in the test,
preparing for the start of practical driwy training. The testing of each individual student
lasted approximately 55 minutes. A psychological assessment was carried out immediately
before the start of the training, in order to gain insight into the psychomotor and cognitive
abilities of the studats. It was also particularly important to provide driving instructors
with relevant data on each student's abilities through reports, which would primarily
enable the adaptation of the approach to individual needs and improve training planning.

The DRIVHFS battery of testsrom the Vienna Test Systerwas used for testing, which
includes the following tests]:

1. Reaction Test (RT) measurtiee speed and accuracy of simple and complex responses
to visual and auditory stimuli.

2. Determination Test (DT)Measures the ability to react to sensory stress.

3. Adaptive Tachistoscopic Traffic Perception Test (ATAVWE&asures the ability to quickly
recogrize traffic situations, as an indicator of driver's attention, situational awareness
and perceptual efficiency.

4. Peripheral Perception (F®): Measures the ability to perceive peripherally with a
simultaneous monitoring task. It canib&erpreted as a measure of divided attention.

5. Cognitrone (COG) i measure of selective attention and the ability to distinguish
between important and irrelevant information.

6. The Adaptive Matrices Test (AMBxamines the ability to abstract reason amgeso
problems as an indicator of general intelligence.

Testing was carried out in individual terms, in a technically equipped room for psychological
diagnostics. After testing, the students individually had an informal conversation with a
psychologist, anavritten reports were delivered to the driving instructors with an analysis

of the results and expert recommendations for conducting training with individuals.
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Students’' comments and reactions during and after testing were not systematically analyzed,
but they were preserved in the form of qualitative insights that can contribute to a better
understanding of their perception of this psychological assessment.

Student perception (qualitative observations)

Although no formal survey of students' attitudes wasloeted, during and after the testing

was conducted, numerous spontaneous comments and reactions were recorded, which shed
light on the way students perceive psychological testing, as well as their own abilities in the
context of the upcoming driving trang.

During informal conversations, many students shared their observations about the appearance and
structure of the tesfThe first contact with the Vienna Test System was a new and somewhat
confusing experience for most studentSome pointed out th#tey were particularly surprised that

the tests are not done on paper or an "ordinary" computer, but include specific equipment such as
foot pedals, light and sound signals, and a peripheral panel to check the field of vidwy also
commented on the presce of precise tasks that require constant attention and quick decision
making. Initially confused, but noticeably curioyghe students quickly adapted to the tasks, and

most emphasized that they found it "unusual”, "different”, "interesting" becaus®mK like a

game". Some even expressed satisfaction with the fact that this technology is used in school, pointing
out that testing seemed "more serious” and "important” to them precisely because of this. For many
students, the encounter with the Vienhest System was their first contact with an advanced,
digitized way of psychological assessment. Similar reactions were recorded by Burtaverde and
Mihaila[2], who investigated the experiences of fiystar psychology students and found that the
studens initially had difficulties in using the computerized VTS tests, but through practice and with
the support of supervisors, they significantly improved their results and perceived the tests as useful
and interesting.

Students who showed a lower level elfsonfidence and a more pronounced need to
confirm their abilities during schooling experienced the test with a certain amount of
trepidation.During the interview, during and after the test, it was shown that it meant to
them to provide an explanation about the purpose of testing, and that it is not of an
eliminatory nature, but that it aims to identify strengths, but also areas that nedartbdye
developed. In these individual conversations, these students spitertaneously raised
topics related to their own insecuritiesxpressed concerns, or spoke about specific fears
(e.g., that they would not be able to react quickly enough, tge ftight would block them,
etc.)."l get really scared when | think I'm going to get behind the wheel, | think everyone
else is going to do it better than mesaid one of the students.

On the other handopr students with a strong sense of sglhfidence and a strong sense of
competenceposttest interviews were used as an opportunity to focus attention on the
importance of cooperating with instructors and following the instructions they will receive.
In these cases, the results from the tests sawdie basis for developing more realistic
picture of one's own abilitieand warning of the possible risks when expressing the
overconfidence that often characterizes th&im. going to do it right now, | don't need it."

said a student who showedasuoal attitude towards instructions during the test and who, on
several occasions, drew attention to external attractions (checking the phone and showing
reduced focus on the task). After talking and looking at the results, the student recognized
that hisattention fluctuated with prolonged cognitive effort, which can be relevant for
driving safety Attention fluctuations pose a significant risk in traffic, as the temporary shift
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of focus from driving to other thoughts, activities, or objects reduces as&Ereand
performance, interferes with decistomaking, and increases the likelihood of a traffic
accident.

These insights show thpsychological assessment not only provided objective information
about the student's psychophysical abilities, but also ¢llageeducational, developmental

role. By enabling students to see their own results, we gave them the opportunity to better
understand themselves, to notice their own reactions in stressful situations and to formulate
a more realistic attitude to their ovabilities, but also to the requirements that the driving
training will set for them through a conversation with a psychologiken the testing was

not seen as a test that "categorized" them, but aspportunity for selfunderstanding

and personal deglopment, it was also noticed that their motivation, as well as insight into
the importance of future cooperation with driving instructors, was significantly increased.

Discussion

Numerous studies confirm that the Vienna Test System is a valid and redabl®r
objective assessment of psychophysical abilities in various contexts that require high
performance, including sports psychology. Such findings provide a basis for its
application to be considered in the psychological assessment of mititawgl sstudents
before the start of motor vehicle driving training, as an effective way to look at the key
cognitive and motor capacities of students. The obtained data, translated into a psychological
report, allowed driving instructors additional insighto the characteristics of students,
especially those in whom signs of neuroticism will be noticeable. This information has
contributed to better planning and adaptation of practical training methods. Given that
neuroticism is associated with increasedomal reactivity and lower tolerance to stress,

its presence in candidates may be a risk factor in the traffic context

One of the key advantages of the Vienna Test System, specifically the DRIVEPLS battery,
is its ability to providea multidimensioral insight into the capabilities of the test candidates.

In addition to measuring individual functions such as attention, reaction speed, peripheral
perception, and stress resistance, the systemansetficial neural networkto interpret the
results inan integrated way. This intelligent processing of the results makes it possible to
identify not only deficits, but also the potential for their compensatidiirough other conserved
functions[8]. As an example, the student's presentation of the resalysl@ad to the
conclusion that he hasfficient ability to drive a category B vehigldéut that, in the context of

the category of professional drivers, he exhibits cefimitations which, although present,
showsufficient indications to be compensatetbrother functional capabilities. Such analysis
allows for more accurate and equitable decismaking for the individual, based not only

on raw results but also @comprehensive assessment of the overall performance of students

or respondents.

In this sense, the importance of VTS is reflected not only in the detection of existing
difficulties in terms of the respondent's capacities, but also in the recogotitical
opportunities for adaptation and further development which is epecially important in
working with young people.

However, the subjective aspect of the test by the student should not be neglected. If they are
not clearly communicated with the objectives of the test, there is a risk that the whole process
will be perceied as a form of evaluation or distrust towards them. Some students expressed
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feelings of insecurity, fear of failure or worry about the transmission of results to driving
instructors. In this sense, the role of the psychologist must also be supportwghthr
explaining the purpose of testing, providing feedback and a conversation that normalizes
testing as an integral part of future training and does not pose a "threat".

The limitations of this paper arise from the fact that at the time of writing ther,piéye
process of practical training was still taking place. Theretbeeanalysis of the correlation
between the results of psychological testing and the performance of students during driving is
planned as the next stage of evaluatipavhich could cotribute to a better understanding of

the predictive value of the tests used and further improve selection and educational
procedures within military training.

Conclusion and recommendations

In education, and especially in military schools, where not aiyé professionals but also
personalities with clearly defined values are formed, psychological assessment should not
be understood as a technical formality. On the contrary, it is a silent ally of elders,
teachers/instructors and the students themsetlvatjs, a support that allows individual
differences to be recognized, understood and directed in the direction of personal and
professional development.

The application of the Vienna Test System in this context brings not only numbers and
graphs, but alb an opportunity for a dialogue with the student that focuses on the
conversation about his strengths and potentials, but also weaknesses and insecurities. It
opens up space for reflection and for building confidence in one's own capacities, with
support,not under pressure.

Students are not only the bearers of results, but also young people at the crossroads of
expectations and challenges. That is why every form of psychological evaluation is also an
invitation to hear them. In a military context whereeag, precision and obedience are
required, we must not forget the importance of internal preparation, and it is precisely
psychological insight that makes this preparation complete.

This approach is valuable because it recognizes the man behind theatandicbnfirms

that even in the strictest systems, there is room for understanding, adaptation and care. These
values in every formation, whether in the army, school, or life in general, are the foundations
of true discipline and responsibility.
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ZNALAJ PSI HILKE PRI PREME ULENI KA
FAKULTET

Maj a n o digl.eshi |
Jel ena Tdiplpsihdovi i

1 Vojna gimnazija, Beograd

°Srednja strulna vojna gkola @A1300 kaplarao,

Apstrakt

Prelazak i1z srednjogkol skog u visokogkol sko
Il spunjenu akademskim, socijalnimernatkimoci ona
gkol a, poput Vojne gimnazije i Srednj e str.
prednost u razvijenoj samostal nost.i [ ada
pritiscima i dilemama pred upis na fakultet. Ovaj rad prezertuje a psia j | pkpeeme

u prevazilagenju ovih izazova, naglagavajul
dovoljna.

Analizira se specifilan obrazovni mo del V 0
opgtevojne sadrgaj e s a p 0 s euwnimi aktivhastbma,i c i ma
sistematil no razvijapsel hotpdestci Rad nu st klae al
kontinuiranogp s i h o Ipa @l @& gejelxije ukl julujuli pri menu ¢
baterija testova u okviriiennaTestSysten{VTS) koji procenjujekognitivne sposobnosti

(npr . vreme reakcije, pagnj u, pamienje) [

frustracionu toleranciju) relevantne za zahtevne vojne i civilne profesije. Rezultati primene
VTSa doprinose detaljnomostvi dw| anivkead,t i a mo g

prilagolLavanje obuke individualnim potrebam
Zakl juluje se da sistemski, holistil] ki i k
primenjuju Vojna gimnazij a, Srednja strul ne
formiranje mentalno otpornih, samouverenih i prilagodljivih mladih ljudi. Visoka stopa
upisa na Vojnu akademiju i pozitivna i skust
pripremi budulih studenata za izazove Vi sok:
KIl j urlenpeisi hi | ka priprema, tranzicija, Vvisokog
1. Uvod

Obrazovni Si stemi girom svet a, uprkos svoji
kuri kul umu, organi zacij i [ pedagogki m met oc
prd az ak Iz srednjogkol skog u vi sokogkol sko
predstavlja fundamentalni segment u akademskom i profesionalpom razvoju mladih
pojedinaca, obil no se degavaqu[ u slilnom
suol avfajrunasgda vnim odlukama koje |l e direktno
kontekstu, Republi ka Srbija se ne razlikuj e
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ul enici opredeljuju za nastavak obrazovanj a

MelLu oflazn m srednjogkolskim institucijama u
Srednja strulna vojna gkola zauzimaju posebr
okvire opgteg i strulnog obrazovanj a. Spec
sistemat i |l nom razvoju di scipline, karaktera i
el emenata koj i su od krwucijalnog znal aja z

nezavisno od toga da li se opredeljuju za vojne ili civilne studije.

Nastavni planiprogdgm Voj ne gi mnazije obuhvata sveobul
redovnu nastavu po programu gimnazija opgt
specifilnih opgtevojnih predmeta. Pored tog
strulnoj |l vojpmojmegkoj u se i posebni obl i ci
nastavom i raznovrsnim vannastavnim aktivnostima. Ova sinergija akademskog i
specifilnog vojnog obrazovanja stvara jedin
radi, b ma g ala, sriehahike mashogar vagduhoplovne navigacije. Njihova
priprema je dalje unaprelena praktilnom obu
u pregivlijavanju sa specifilnom ishranom u
selektivnu |l etal ku obuku.

Upravo ove karakteristkeo p gt evoj ni predmeti, posebni obl
sadrigajne nastavni pl an i program Vojne gin
jedinstvenim i opravdavaju nji hokademakni v . On
osnovu, vel i sistematski izgraluju mentalr
regavanje problema. Stoga, lako se Vojna gi
za vojne studije, njena specitfigkenprpgdpgodk:
uvid u to koliko integralna, a posebno psih
[ adaptaciju na zahtevno visokogkol sko okru

Gkol ovanje u Srednjoj strulnoj vodmelemgkoj é

pl anom i programom razlilitih wvojnostrul ni
vojnostrulni sadrgaji izulavaju se u prve tr
Strweslpreocci jalistil]l ki deo i n aesutcantrima& za obpkyt e v o j |
Vojske Srbije, gde se ulenicima gkole omogu
odgovarajulim sredstvima i opr emi koja se n
pl anovi ma | progr ami ma astaye afdkaltativni medmetpio s e b ni
sadrgaji, kao i razliliti vannastavni sadrg
Cilj ovog rada je da prezentuje i naglasi zn
analizirajuli i zazove tranzi ci | epotengijflmegu r az
doprinose specifilnih obrazovnih model a, p C
akademski i l il no uspegnih studenat a. Kr o
mul tidisciplinarni pristup koji tujlerpataneophoda
2 . |l zazovi tranzicije iz srednje gkol e
Prelazak i1z srednjogkolskog u visokogkol sko
prekretnica u obrazovnom i ' il nom gsisazvoj u

sobom niz akademskih, socijalnih i emoci ona
razlikuju u zavisnosti od prethodnog obrazovnog konteksta i individualnih karakteristika.

Dok velina ulenika tokom sredmdgn pdkrod i |ungoin
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okrugenju sa kontinuiranim nadzorom i j asni
i nherentno zahteva daleko veli stepen auton
Student i se suolavaju sa znal ajnwgadbijmmm j i
didakti ]l kim metodama i Sistemom ocenjivanj e
pralenje, a vige se oslanja na ©periodilne
neophodnost samostalnog planiranjavnog emena,
tragenja informacija i dodatnih resursa.
Pored evidentnih akademskih pritisaka, javl ]
Za proselnog mat urant a, ovo ukljuluje pril
stvaranje novih prijateljstava best o i mper sonal nom wuniverzit:
odvajanje od primarne porodice |1 adaptaciju
MelLutim, vagno je naglasiti da su ulenici kc
uinternatskimusi ma, poput oni h u Vojnoj gimnazi]j.
progl i kroz specifilan proces adaptacije ko
i zazova. |l skustvo givota wu internatu, odv.
snal ajessy@kodnevnim situacijama i adaptaci|j
dragoceno predznanje. Oni su se vel suolili
pravil a i izgradnjom novih socijalnih veza

| pak, | ak orizjau oulue nkiaktae,g pr el azak na fakul te
su Vojna gimnazija i Srednja strulna vojna
strukturirano okrugenje sa jasnim pravil i ma
dal eko Meéllineniiwa ci jative u wulenju i akade
Ssposobnosti poput samostalnog regavanja pr
adaptacije na manje rigidne, a samim tim i manje predvidive, zahteve akademskog
okrugenj a, 0 dhja. Pvi eriiscid beod apzira ma gilethodno iskustvo, mogu
dovesti do povelanog stresa, anksioznosti,
se mogu suoliti sa prokrastinacijom, padom
| ak i akdonos ubiplrietihzouzet no uspegni

Nezavisno od dotadagnjeg 1iskustva, period g
potrebama, strahovima i dilemama. Rezultati
potreba ul eni ka i nf or mkademskggeuta, kako dizausmanypaa nj e
nei zvesnost . MelLutim, | esto se javlja strah
da neie ispuniti olekivanja, ili da Ie pog
najlegie odnose natazhorci'vprdavwog" iflakuddgo
programa na Vo) noj akademiji, gto je odluka
karijeru. |l ako se u Vojnoj gi mnaziji ne spr
velina ul en i &kdafinisanomanetivacijpnaza yoinispaziv. Ova opredeljenost

se dodatno ulvrgiuje tokom gkolovanja kroz
pripremu, kKoj i im prugaju uvid u buduli po
prijemnog ispita ima svgj svrhui ne samo da proverava znanj
suolavanja sa pritiskom i pokazivanja znanj
psi hologkom podrgkom univerzal na, kako za o

one koji i dalje tragajua svojim profesionalnim putem.

U kontekstu psihologkih procena koje se sp
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primena standardizovanih baterija testova poput Vienna Test System (VTS) kompanije

Schuhfried GmbH(4], i gra kIl jiuderut idlickgpw amj u kandi dat
psi hologkim karakteristikama. VTS je poznat
spektar kognitivnih sposobnost. [ osobina
stresne situacije. Vienna Test Systeenkoristi kao priznat sistem za procenu sposobnosti
vozal a i njegovi h karakteristika. Jog od 1¢
selekciju vozala procenom njihovih psihomot
Razlilita istragivanj desiuh ppsivhdmé@r ipjosvkeizha |
VISa sa performansama u specifilnim domeni m
reakcije (Reaction Time TesRT ili Determination TestDT) Kkor el i raju sa s
brzog donogenja odl ukaokr urgeeang ouv,a ng tao uj ed i knlaj
aktivnosti/operacij¢3, 5,6,7, 8 Dr u g a i sukazwuda sv "anmpjena koncentracija i
usporene reakcije" direktno povezane sa "de
imati fatalne posledicg]. Upravou ovom domenu (kognitivne perf
reakcije) VTS ima kljulnu ulogu kroz svoje
Test.

TakolLe, odrelene kmongpuo nermu i tMTSuvid u frus
sposobnost pojedinca da seshnsa neuspehom i preprekama. Studije su pokazale da visoka
frustraciona tolerancija, | esto merena Kkroz

neuspeha unutar testova, pozitivho korelira sa emocionalnom regulacijom i manjom
podlogno@lulstragiuvanje ukazuje na korelaci
prema MayeBr i g S oV 0] kl asi fikaci]j.i | i | [#B,dde Ui ) i r
prilog povezanosti sposobnosti emocionalne regulacije i frustracione tolerancije
bezbednostiuvpn.j i

Kognitivne sposobnosti, procenjene kroz \%
zakl julivanj a, me mor i j e - CAG| WorkiaggMemay Teés€Cogni t i
WMM) , fundamentalni su prediktori akademsko

pod pritiskom.

Sveobuhvatna primena ovakvih psihologkih ba
procene, omogulava formiranje detaljnog psi
za predvilanje uspegnost. i uudaptacije u za

Univerzitet odbrane u Beogradu poslednji h
pomol u baterije testova Vienna Test System

i pralenje stanja, vegtina i sposobhmutii s
t ome, obuka se moge prilagodit:i individualn
oblicima nastave, kao gto je obuka u wupravl
Kvalitativni podac.i dobijeni ovim istragive
upotrebom VTSa i uspegnost. i ndividuali zovane obul
i stragival ki rad na ovu temu.

Jog jedna znalajna prednost k-arjgbérj mopgsih
da se ul enici ma pr ed ddaleikvalijeti, bdoosmn® njipoves"shage's t 1 i

u zahtevnim situacijama i situacijama poj a
aspekti gde ispoljavaju slabije performanse, a koji predstavljaju "mesta razvoja" tokom
obuke ili treniogma &8a papgaatllodatohepodr gk:
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izbora studijskog programa na Vojnoj akademiji, kao i u pripremi pre odlaska na obuku.

3. Si stemski pristup ©psihil ko] priopr

strulnoj vojnoj gkol:i I Voj noj akad:ée
Sobziom na kompl eksnost [ intenzitet i zazova
fakultet), psi hil ka priprema i gr a Kl jul nu,
obezbelivanju uspegne tranziciije. Vojna gin
akademija kao i ntegralni del ovi sistema vojnog
sistemati |l no primenjuju sveobuhvatan pristu
budul i kadet i [ of i ciri budu ne samo akade
Sspremm za Sve izazove voOojnog poziva I gi vot a.
Sistem gkol stva u vojsci Republi ke Srbije p
Vojna gimnazija I Vojna akademija zauzi maj i

oficirskog kadra. Vojna gimnazijajeinstuci j a srednjeg strulnog o
opgte znanje po akreditovanom programu gi m

obogaieno specifilnim opgtevojnim predmetin
Vojnu akademi j u, vkojasprovod dkrediterdne studijgke progtaraes i j u

| i me se obezbelLuje ne samo visoki profesione
I prepoznatljivost diploma u civilnom sekto
kao i Sredmjjmnjoj stgrkwllngj owuhvata i el ement e
vozal kog ispita u odrelenoj fazi gkol ovanj a
buduifl u mobilnost. Ove gkole su namenjene f
Vi soko obuakeanishposstoobunlinf da odgovore na sl oge
Ono gto zaista i1izdvaja sistem Vojne gi mna:z
akademi je jeste sveobuhvatan i kontinuiran

svodi samo na jednokra procene.

1 Rigoroznezdravstvene p s i h o pravaydpe upisu: Put ka Vojnoj akademiji

polinje izuzetno rigoroznim zdravstvenim
nije el i nselekajakangidatak ojeill poseduj u nedckphodne
kapacitete za zahtevan vojni pozi v. Kr o:
instrumenata i baterija testova, ukl jul uj
sa uspegnogiu u vojnom okrugenju, emoci o]
kognitivnim sposobnostima (poput deloVéennaTestSystenbaterije), identifikuju

se pojedinci sa Vvisokim potencijalom za
naglasiti da je tegnja sistema da svVi kK oj
gkol ovoanjjee,ciglti kojem su posveleni svi re:

1 Kontinuiranop s i h op ro & ikiesdgptaciaNak on upi s a, psi hil ke
prestaje Psihologkontinuiranoprati adaptacijuyrazvoji motivacijusvakogu | e ni k a
tokom | i t agvkoogl o w &ajnpjagimnaziji i kasije kao kadeta na Vojnoj
akademij i, i sto kao i u Srednj o] strul no
razgovor e, grupne aktivnost. i redovne p
omogulava pravovremeno prepozrmadaptacioni e pot e
problemi, stres, pad motivacije) i brzu intervenciju.

1 Integrisaniprogramip o d ri gripreme:Pripreme za upis na Vojnu akademiju i za )
dal je usavr gavanje ni koatinurgnaokandelokupremg Vv el ¢
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sr ednj oigkademsodggokgo | a @re nhulevataju:

Akademskepripreme:Dodat na nastava iz matemati ke
pol aganje prijemnog ispita i uspegno p
Pripreme za proveruf i z isprémeosti:Si st emati | an trening
f i z i &zko@,geophodni za vojne standarde i za uspeh na prijemnom ispitu
fizil ke spremnost.i
Ps i hotadiogikee procene:Tokom gkol ovanj a, ul eni
dodat ne psi hol ogke procene i radi oni
emoci onalne regulacij e, ot pornost.i na
rada.
Ho | i s pristdpkdbbrobiti: Ul eni ci ma j e na raspol a
nutricioniste, temat ska predavanja o
duhovni ka, kao i kontinuirana podrgka
Saradnjasaroditeljima: Kroz redovnu komunikaciju i savetovanja, roditelji su
ukl jul eni u pr opcoedsr,g kju ou ldeondiactinmoa .j al| a
Gi r s&wanja:Post oj i kontinuirana i bl i ska
gi mnazije, Srednje strulne vojne gkol e
centara, Vojnomedicingke akademije i drugih vepabavstvenih ustanova,
obezbelujvwvadinesveobgat o zdravlju i ©psih
1 Rezultatii potvrdau s p e gQiiosttemat i | an rad i kontinuir

impresivnim rezultatima upisa. Podaci za poslednje tri generacije pokazujordkge

90% u | e nMojkeagimnazije koji su konkurisali za Vojnu akademijui u s pegn o

p o | gemheispite,upisalog e | stijskiprogram Naga i nterna i st
anket e me L u svrgenim ul eni ci mazuzetno kadet: i

pozitivhaiskustvau pogledup s i hprigréne pr i |l emu istilu da i
znal il a” u prevazilagenju izazova. Ovo p
Srednje strulne vojne gkol e i Vojne akad
sugtinski vagan za f or mmnladialugie ment al no | a
4. Zakl jul ak
Prelazak iz srednje gkole na fakultet preds
akademske, socijalne i emoci onalne i zazove.
Vojne gimnazije i Sredme¢ leersdijr upmed vog thie gk o
samostal nost.i i adaptabilnosti, oni se i dal
KIl'julno je prepoznati da puka akademska pr

priprema je odzaugspeghogpezerahajbaagenje ovi
opgteg blagostanja student a.

Sistem vojnog gkol stva u Republici Srbiji,
strulne vojne gkol e i Voj ne akad e nhvgtne , prug
psihil ke pripreme. Kr oz ri gorozne sel ekcic
ot pornost. Uu nastavni pl an i program, te si
podr gku, ove institucije osigurawaipoko da nj
kompetentni u akademskom i profesional nom s

I sposobni da se nose sa stresom i donose odluke pod pritiskom. Izuzetni rezultati upisa na
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Vojnu akademiju i pozitivna iedkod st voa uus|peendink
ovog sistemskog pristupa.

Na kraj u, oV aj rad istile da je znal aj psih
koj i tegi visokogkol skom obrazovanj u. | s kus
gkol e i Voj ne alsaidsereimjsekipolha)zlujseti(ﬂ;ki i kont
podr gci nije samo preporulljiv, vel j e neop
psihil ki otpornih mladih | judi, spremnih da
tako i wuotti vilnom giv
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Abstract

The transition from secondary to higher education represents a significant shift filled with
academic, social, and emotioralallenges. Although students from boarding schools, such

as the Military Gymnasium and the Secondary Vocational Military School in the Republic
of Serbia, have an advantage in terms of developed independence and adaptability, they still
face unigue presses and dilemmas when enrolling in university. This paper presents the
importance of psychological preparation in overcoming these challenges, emphasizing that
academic readiness alone is not sufficient.

It analyzes the specific educational model of nmjitachools, which integrates general
education and military training with specialized teaching methods and extracurricular
activities, systematically fostering discipline, character, and psychological resilience. The
paper highlights the role of continuopsychological monitoring and selection, including

the application of standardized test batteries within the Vienna Test System (VTS), which
assess cognitive abilities (e.g., reaction time, attention, memory) and personality traits (e.g.,
stress tolerancefrustration tolerance) relevant for demanding military and civilian
professions. The results of the VTS contribute to a detailed understanding of students' skills
and abilities, enabling training to be tailored to individual needs.

The paper concludes tha systemic, holistic, and continuous approach to psychological
preparation, as implemented by the Military Gymnasium, Secondary Vocational Military
School, and Military Academy, ensures the development of mentally resilient, confident, and
adaptable youg individuals. The high enrollment rate at the Military Academy and positive
student experiences confirm the success of this model in preparing future students for the
challenges of higher education and professional life.

Keywords:psychological preparatio, transition, higher education.

1. Introduction

Education systems around the world, despite their inherent specificities and differences in
curriculum, organization, and pedagogical methods, are converging on one key point: the
transition from secondaryothigher education. This transitional period represents a
fundamental segment in the academic and professional development of young individuals,
usually occurring at a similar age, around adulthood, when individuals are faced with
formative decisions thawill directly shape their future. In this context, the Republic of
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Serbia does not differ significantly, where after graduating from high school, students decide
to continue their education at one of the higher education institutions.

Among the diverse sendary education institutions in the Republic of Serbia, the Military
Gymnasium and the Military Secondary Vocational School occupy a special place. Their
significance goes beyond the usual framework of general and vocational education. The
specificity of their teaching process lies in the systematic development of discipline,
character and, most importantly, psychological resilience, elements that are crucial for
further academic and professional challenges, regardless of whether they opt for military or
civilian studies.

The curriculum of the Military Gymnasium includes a comprehensive structure that
integrates regular teaching according to the program of general gymnasiums in the Republic
of Serbia with the addition of specific general military subjeletsaddition, both in the
Military Gymnasium and in the Secondary Vocational Military School, special forms of
teaching are applied, enriched with optional classes and various extracurricular activities.
This synergy of academic and specific military edcatreates a unique environment for
personality development. For example, mechanical materials, mechanics and the basics of
air navigation. Their preparation is further enhanced by practical training, including
parachute training, survival training withspecific diet in nature, motivational flying on
gliders and selective flight training.

It is these characteristidgs general military subjects, special forms of teaching and rich
extracurricular content that make the curriculum of the Military Gymnasiand the
Military Secondary Vocational School unique and justify their name. They not only provide
an outstanding academic foundation, but also systematically build mental strength,
adaptability, and proactive problesolving. Therefore, although the Mdity Gymnasium
primarily focuses on the preparation of cadets for military studies, its specific pedagogical
practice and the results it achieves provide valuable insight into how integral, and especially
psychological, preparation can be key to successfubliment and adaptation to a
demanding higher education environment.

Education at the Military Vocational High School, on the other hand, lasts four years and is
determined by the curriculum of various military professional courses. General educational,
general military and military professional contents are studied in the first three years of
schooling, and are implemented at the school headquarters. The professemiaist part

and the continuation of the general military part continues in thangagenters of the
Serbian Armed Forces, where the students of the school are enabled, in addition to the
theoretical part, practical work on the appropriate means and equipment used in the Serbian
Armed Forces. Special forms of teaching and optional stsdbgnd contents, as well as
various extracurricular contents, are incorporated into the curricula.

The aim of this paper is to present and emphasize the importance of psychological
preparation of students for enroliment at the university, analyzing thkemhes of
transition, the role of different aspects of mental readiness and the potential contributions of
specific educational models, such as the one in the Military Gymnasium, in the formation
of academically and personally successful students. Thribug analysis, a deeper insight

into the multidisciplinary approach that is necessary for the optimal preparation of future
students is provided.
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2. Challenges of the transition from high school to college and the role of
mental preparation

The transitio from high school to higher education is one of the most significant milestones
in the educational and personal development of any individual. This transition brings with
it a series of academic, social and emotional challenges, the intensity and ratonfexst
which vary depending on the previous educational context and individual characteristics.
While most students enjoy a relatively structured family environment with continuous
supervision and clear guidance during high school, higher educatioentiigeequires a

far greater degree of autonomy, proactivity, and personal responsibility.

Students are faced with significantly more extensive and complex material, different
didactic methods and an assessment system that often emphasizes less continuous
monitoring and relies more on periodic, extensive examinations of knowledge. This includes
the need for independent time planning, effective organization of learning, and proactive
search for information and additional resources.

In addition to the obviougcademic pressures, there are also significant social and emotional
challenges. For the average high school graduate, this involves adjusting to a new social
environment, making new friends in an often impersonal university setting, as well as
separatingrom their primary family and adapting to living in a new environment, often in

a different city.

However, it is important to emphasize that students who attended their secondary education
in boarding conditions, such as those in the Military Gymnasiunthenidilitary Vocational
Secondary School, have already gone through a specific adaptation process that partially
prepares them for some of the mentioned challenges. The experience of living in a boarding
school, separation from the primary family, indegemt coping with everyday situations

and adaptation to life in the community are valuable foreknowledge. They have already
faced the need for seffiscipline, respect for rules, and building new social bonds in a
specific environment.

However, even for tlsicategory of students, the transition to college brings new levels of
demand. Although the Military Gymnasium and the Military Vocational Secondary School,

for example, have already provided a highly structured environment with clear rules and
mentoring sipport, the faculty implies a far greater level of personal initiative in learning
and academic progress. This means that abilities such esoléffy problems, making
decisions under pressure, and adapting to the less rigid, and therefore less f@edictab
demands of the academic environment are crucial. These pressures, regardless of previous
experience, can lead to increased stress, anxiety and even burnout. Some may face
procrastination, a drop in motivation, or problems learning effectively, eviaeyf have
previously been extremely successful.

Regardless of previous experience, the period before enrolling in college is filled with
specific needs, fears and dilemmas. The results of the surveys show us that the primary need
of students is to be infored and understand their future academic path, in order to reduce
uncertainty. However, there is often a fear of failing the entrance exam, fear of not meeting
expectations, or making a mistake in the choice of study program. Dilemmas most often
relate tothe choice of the "right" civilian faculty or the appropriate study program at the
Military Academy, which is a decision that significantly shapes the future professional
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career. Although the Military Gymnasium does not conduct classic professionaltaienta
tests, most students come with a clearly defined motivation for the military profession. This
commitment is further strengthened during schooling through visits to units, systematic
training and preparation, which provide them with an insight into foeure vocation.
However, even for those who are determined, the existence of the entrance exam has its
purposei not only to test knowledge, but also the ability to cope with pressure and
demonstrate knowledge in stressful conditions. Therefore, ted fog psychological
support is universal, both for those who are already firmly committed and for those who are
still looking for their professional path.

In the context of psychological assessments carried out in military educational institutions,
theue of standardized test batteries such as
GmbHplaysa key role in identifying candidates with specific psychological characteristics.
VTS is known for its ability to objectively measure a wide range of cogratiigies and
personality traits relevant to complex tasks and stressful situations. The Vienna Test System
is used as a recognized system for assessing the driver's abilities and characteristics. Since
1979, this system has been used in Europe to skigets by assessing their psychomotor
abilities.

Various studies have confirmed the association of certain psychometric indicators from VTS
with performance in specific domains. Thus, subtests that measure reaction time (RT or
Determination TestDT) correlate with the ability to make decisions and regackly in a

dynamic environment, which is crucial for military activities/operatians, 6, 7, 8].0ther

research indicates that "decreased concentration and slowed reactions" are directly related
to "degradation of cognitive performance”, which tave fatal consequencgs It is in

this domain (cognitive performance, attention, reaction time) that VTS plays a key role
through its tests such as the Reaction Test and the Determination Test.

Also, certain components of a VTS can provide insight amoindividual's frustration
tolerance and ability to cope with setbacks and obstacles. Studies have shown that high
frustration tolerance, often measured through behavior in situations of repeated challenge or
failure within tests, positively correlatestivemotional regulation and less susceptibility to
stresg2]. The research indicates a correlation between personality type (Type A, according
to the MayeiBriggs personality classification) and the risk of traffic accidenten favor

of the correlabn between the ability to emotionally regulate and frustration tolerance and
driving safety.

Cognitive ability, as assessed through VTS subtests such as the Cognitive Flexibility (COG)
Working Memory Test (WMM), are fundamental predictors of academioeance and
ability to solve problems under pressure.

The comprehensive application of such psychological batteries, combined with other
assessment methods, enables the formation of a detailed psychological profile of the
candidate, which is essential fmredicting success and adaptation in a demanding military
environment.

In recent years, the University of Defence in Belgrade has been conducting testing of
students and cadets using a battery of Vienna Test System (VTS) tests. This approach
provides a diiled insight and monitoring of the status, skills and abilities of each student
and cadet individually. Thanks to this, training can be adapted to individual needs, especially
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when it comes to risky forms of teaching, such as training in driving mohbicles.

Qualitative data obtained from these studies indicate positive feedback regarding the use of
VTS and the success of individualized driving training, which is why further research work
on this topic is planned.

Another significant advantage of ngithe psychological battery of VTS tests is the ability

to present students with their strengths and individual qualities, i.e. their "strengths"” in
demanding situations and situations of increased stress. At the same time, aspects where
they exhibit lowe performance are identified, which are "places of development" during
training or training. In this way, students are provided with additional support in decision
making when choosing a study program at the Military Academy, as well as in preparation
befare going to training.

3. Systemic approach to mental preparation in the Military Gymnasium,
Secondary Vocational Military School and Military Academy

Given the complexity and intensity of the challenges that accompany the transition from
high school to cdéége, mental preparation plays a crucial, often underrecognized, role in
ensuring a successful transition. The Military Gymnasium, the Military Secondary
Vocational School and the Military Academy, as integral parts of the military education
system of theRepublic of Serbia, recognize and systematically apply a comprehensive
approach to mental preparation, which ensures that future cadets and officers are not only
academically competent, but also mentally resilient and ready for all the challenges of the
military profession and life.

The education system in the Army of the Republic of Serbia represents a unique and
coherent whole, where the Military Gymnasium and the Military Academy occupy a central
place in the education of future officers. The Military masium is an institution of
secondary vocational education that provides general knowledge according to the accredited
program of general gymnasiums in the Republic of Serbia, enriched with specific general
military subjects and trainings. It is a filtand preparation for the Military Academy, a
higher education institution that implements accredited study programs, which ensures not
only a high professional standard, but also full social relevance and recognition of diplomas
in the civilian sector. Thepecificity of education in the Military Gymnasium, as well as the
Secondary Vocational Military School, includes elements such as the mandatory driving test
at a certain stage of education, which is an added value for students and their future mobility.
These schools are designed to form leaders, responsible individuals, and highly trained
professionals capable of responding to complex security challenges.

What really sets the system of the Military Gymnasium, the Military Secondary Vocational
School andtie Military Academy apart is a comprehensive and continuous approach to
mental preparation and support, which is not reduced tdimeeassessments.

1 RigorousHealthand PsychologicalChecksat Enrollment: The path to the Military
Academy begins with extneely rigorous medical and psychological checks. The aim
of these tests is not the elimination, b selectionof candidatesvho possess the
necessary physical and mental capacities for the demanding military profession.
Through the use of standardizedgyphological instruments and test batteries,
including specialized subtests that correlate with success in a military setting,
emotional regulation, stress control, and cognitive abilities (such as partseof

191



ViennaTestSystenbattery), individuals wh high potential to successfully overcome
challenges are identified. It is important to emphasize that the aspiration of the system
is for everyone who passes these checks and enrolls to successfully complete their
education, which is the goal to which adsources are dedicated.

1 Continuous psychological monitoring and adaptation: After enrollment,
psychological support does not stod. psychologistcontinuously monitors the
adaptationdevelopmenandmotivationof eachstudenthroughoutheireducatiorat
the Military Gymnasium and later as a cadet at the Military Academy, as well as at
the Military Secondary Vocational School. This includes-on®ne conversations,

group activities, and regular psychological assessments. Such a system enables timely

identification of potential difficulties (e.g. adaptation problems, stress, drop in
motivation) and rapid intervention.

1 Integratedsupportand preparationprograms:Preparations for enroliment in the
Military Academy and for further training are not sporadmut take place
continuouslythroughoutsecondarandacademieducation They include:

Academic preparations:Additional classes in mathematics and physics,
provided for passing the entrance exam and successfully following classes at
the Academy.

Preparationfor physical fitness: Systematic training and monitoring of
physical development, necessary for military standards and for success in the
entrance exam of physical fitness.

PsychologicaWorkshopsand Assessmentduring their schooling, studén
undergo additional psychological assessments and workshops focused on
developing emotional regulation, stress resilience, prollegning, and
teamwork skills.

Holistic approactto well-being:Students have at their disposal the support of
a nutritionig, thematic lectures on a healthy lifestyle, lectures by spiritual
leaders, as well as continuous support from class leaders and educators.

Cooperationwith parents:Through regular communication and counseling,
parents are involved in the process, whidktifer strengthens support for
students.

Broad cooperation:There is continuous and close cooperation between the
Military Gymnasium, the Military Vocational School, the Military Academy,
the Military Medical Centers, the Military Medical Academy and other
military-medical institutions, providing comprehensive care for the health and
mental stability of students.

1 Resultsand confirmationof successSystematic work and continuous support are
reflected in impressive enroliment results. Data for the lase themerations show
that over 90% of studentsof the Military Gymnasiumwho appliedfor the Military
Academyandsuccessfullypassedhe entranceexams,enrolledin the desiredstudy
program Our internal research and surveys among graduate students atsl cad
continuously showextremelypositive experiencesn termsof mental preparation
emphasizing that it "meant a lot" to them in overcoming challenges. This confirms
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that the approach of the Military Gymnasium, the Military Secondary Vocational
School andhe Military Academy is not only academically effective, but also essential
for the formation of mentally strong and prepared young people.

4. Conclusion

The transition from high school to college is a complex transition that encompasses
significant acadmic, social, and emotional challenges. Although students from boarding
schools, such as the Military Gymnasium and the Military Secondary Vocational School,
have a certain advantage due to their previously developed independence and adaptability,
they stil face specific pressures and dilemmas. It is crucial to recognize that mere academic
preparation is not enough; Integral mental preparation is essential to successfully overcome
these challenges and to achieve the overaltastig of the student.

The miitary education system in the Republic of Serbia, through institutions such as the
Military Gymnasium, the Military Secondary Vocational School and the Military Academy,
provides an exceptional model of continuous and comprehensive mental preparation.
Through rigorous selection processes, the integration of the development of mental
resilience into the curriculum, and systematic and continuous psychological monitoring and
support, these institutions ensure that their students and cadets are not onlyamgidtent
academically and professionally, but also mentally resilient, confident and able to cope with
stress and make decisions under pressure. The exceptional results of enrollment at the
Military Academy and the positive experiences of students oiaingreparation testify to

the success of this systemic approach.

Finally, this paper emphasizes that the importance of mental preparation is fundamental for
every student who aspires to higher education. The experience of the Military Gymnasium,
the Military Secondary Vocational School and the Military Academy shows that a systemic,
holistic and continuous approach to psychological support is not only recommended, but is
necessary for the formation of successful, adaptable and mentally resilient youley peop
ready to respond to the challenges of the future, both in the army and in civilian life.
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Povzetek:
Kl jul nepdleiswalei: gl a, varovano parkirigle, var

V prispevku smo predstavili problematiko parkiranja tovornih vozil v Sloveniji in Evropi.

Opi sal i smo tegave s kateri mi se soo0ol ajo vc
smo slovensko zakondaj o, gl ede pyvilegnmoved:i %
ugotovitve ankete, ki smo jo izvedl: med vVvo
pri kazal: trende razvoja varovani h parkirig
p ar ki obrtrpihdastrijski conob obvoznici v Murski Soboti,sodelovanju s podjetjem
FRBEJZAR d. o. o. | zgvoesthloidas snioe rh uudii ntuuidz g roadon j
parkirigla

Uvod

Nuj ni sestavni del avtocest so tudi pol i v
namenjena avtomobilom, tovornim vazim i n drugim vozil om, ki g
po avtocesthial z a diardzipgpt. R&Igint k i so zel o pomemb
tovorih vozil, saj jih k t eonkovzna avoesirihne ge z
pol i v adziivgolvplivapr edvsem urej enost Omsloeepskire ml j e nc
avtocestah poznamo razlilne vrste polivalig
zaustavitev vozil a, po mognost. toal etne p
Najvelja @ajnemajpollijvalri gl a i majo obil ajno be
drugih izdelkov ter storitev, pa tudi restavracgozunanjeni ze i n kl opi . V Dbl
polivali gl po Sloveniji, se nahajaj® tudi n
tudi odlilna regitev za voznike tdagehiehovo:
j e, da so taka parkirigla varovana vsaj z
Obstajajo pa tudi pri mer i, hninobenegavarovamja. r e d K |
Probl emati ka na postajaliglih za tovor
Na avtocestnih polivaliglih se vozniki t ov
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problemikots o vr ol i na, mraz, opravljanje potrebe,

pregi vl janje prostega | asa ob vikendih in pra
V. poletnih mesecih se vozni ki sool ajo s teg
sence in ustrezne Kklimatizacije v tovornih
tegavetj dlaspga so zi mski meseci , kadar | ahk
ogrevanj a, zamrzovanje vozil i n razlilne ¢
Dol ol ena avtocestna polivaligla povzalmdana
pos | @&lkakavosi zrakain s temi zpostavl jenost vozami kov [
posl edidmavsadtveni h tegav.

Vel i k problem na polival i gl Pomangkamje dostapmih pr ost
sanitarnih prostorov na polivaliglih I ahko
kar negativno vpliva na higieno in zdravje
proste vikende in prlaanoke ssampodival pgimainj |
za drugenje ter pregivljanje prostega | asa.

V zadnjih letih vedno bolj prihaja do izraza problematika kriminalnih dejanj, ki se izvajajo
predvsem n aa teaernmakozitaipg ¢eli Evropi, ko vozniki morajo ayrati
zakonsko dol ol ene odmore in politke. Voznik
polivaliglih, zlasti ponoli. Kraja dragocen]
okol ada, el ektroni ka in i zdjed kvsaenhol h part
roblem v transportnem sektorju. Te vrste bI
i soke vrednosti in | ahke preprodaje na | rn
povela mognosti za tatvamirme,stkam podludadiel wo z
nji hovega premogenj a. Eden i zmed kljulnih d
tudi dejstvo, da vozniki tovornjakov pogosto morajo parkirati na mestih brez zadostne
varnostne zaglitd,adgkjeeadadsdawveowponzi | a i n tovor

|
p
v

Po statistilnih podatkih se s krajo v tran:t
pomeni, da je skoraj vsak voznik ¢ge dogi vel
uni ji in seveda tudia w Qlekwdreirjiih. déd awalh za
iz tega vidika za "manj varne". Ta problem je posebej izrazit pri voznikih, ki s svojimi
tovorni mi vozild. potujejo po drgavah zunaj
Srbija, Bosna, Bolgarija, Romunijgbk r aj i na, Makedonija in Lrna
krajblagaintovamihvozi. Vozni ki iz twujih drgav na svoji
prvi | nal etijo na Slovenijo kot drgavo Evro
varna" .vedadgke tsreend pomanj kanja parkirigl za
znajdejo v situaciji, ko ne morejo najti prostega parkirnega prostora, morajo pa opraviti
zakonsko dol ol en politek. Vpolihetrmvnigirozinmear u par |
na vseh lokacijah, kjer le morejo.

Zaradi krizne situacije med Rusijo in Ukrajino, imata Rusija in Belorusija trenutno prepoved

oziroma omejitev trgovanj a, zato je trenutn
bo enkrat konec krizne situacijeche Rusi j o in Ukrajino, se bo p«
i n Belorusije, kar bo posledilno privedlo d
i n prostega dostopa do parkirigla. Torej pr
V mnogih primerih&d st ni ki bl aga tolno dololijo vozni
varnosti . Le se voznik kjer drugje wustavi,
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gkodnega dogodka. To je zdaj tudi velik prot
Kjer hi vozni ki | ahko varno parkirald.@ in opravi
500 vozil. Vozila so pogosto ukradena na ne
osvetlitve, brezarovanja ali video nadzora. Kraji, kjer je omejen dostopedine patrulje,

zmanj gaj o t vUpgabamebanskihin édekteonskih blokad, sledilnih naprav in

al armov sicer zmanj ga vseangosthaodmsta. kr aj e, a p
Regitve za te tegave vVvkljulujejwoaliizdloilh,gace
zagotavljanje osnovnih storitev, ket s ani t arni prostori in tugi,
ter spodbujanje socialnih in rekreacijskih
med prostimi vikendi. Kageaskitogéjhzehotoew
ge celo po varovanih parkiriglih, kjer | ahl
pustijo polprikolico, zaradi kombiniranega transporta (da jo pride iskat drugi voznik z
vielnim vozilom). ©®renstnanjepbgipraepevedani
zaradi varnosti.

Sl ovenska zakonodaja o prepovedi vognj
V. Sl oveniji velja splogna prepoved vognje t
praznikih med 8. in 22. uro, ter na Velikitpe k med 14. I n 22. ur o.
prometnih poteh so tudi dodatne omejitve, Kk
velja prepoved vognje tovornih vozil nad 7,

oziroma do 16. ure (odvisnal @rometne funkcije ceste) in seveda ob nedeljah in praznikih.

Prepoved o omejitvi vognje tegkih tovornih \
formalno uvedena z Odredbo 0 omejitvi prometa na cestah v Republiki Sloveniji, za kar je
odgovornainstitucija Ministrstvo za infrastrukturo v sodelovanju s policijo, DA&S in

drugimi prometnimi organi.

Slovenija tako velja tudi k ot prva dr gava,
prepoved vognje v nedeljo edelbpslhpe apgnepowned
tovornih vozil, razen v poletni sezoni, in sicer med 15. junijem in 15. septembrom, ko velja

prepoved vognje za tovorna vozila nad 7,5 t
uro. Zato se pri nas celoten tranzit ustawiedeljo, praznikih in dela prostih dnevih ter v

| asu poletne sezone tudi ob sobotah na turi.
parkirigl, wvozniki stojijo vsepovsod, pogos
predvsem zar onzebtonle Jwaanr reo spt i na slovenskih ¢
nesr el in povelanje pretolnost.i na cestah,

Smiselno bi bilo razmislitd.i o dodatnih ukr
infrastrukture, zlasti z varovanimiapr ki r i gl i , K i bi omogol al a v
vozni kov tovornih vozil. Prav tako bi | ahko
K i bi jih pravolasno usmerjald.i na prosta pa
na prepovedi vognje.

Anketa med vozni ki tovornih vozil na s
V sodelovanju z nagimi majBKkonpm»lgir agnal il oMu rs
smo izvedl: anketo med vozni ki tovornih vozi
v Pomurju.

Zanketo smo wugotovili, da najvel wvoznikov i
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drugi h balkanskih drgav, K i t uk aj opravlja

Vozni ki so v Sloveniji velinoma v tranzitu
zahodno Evropo aliobratnnogo od nji h predgivijo v tovorn
Politke in pavze vozni ki najpogosteje del aj
javnih plalljivih parkirigl ijavealljia vvaarronvoasnti,h
toaletniprostori n t ugi , boljga prehrana al/i ker narc
V e |ap 0 s t avjSk'enijigra urejene sanitarije, nima pa urejenih prostorov, kjer bi se
vozni ki |l ahko stugirali. Velliinat evdoeznrnsikkeo vp o
prenoluje v vozilu, fiziologke potrebe in
opravljati v toaletah na postajaliglih, pone
al i pa se 1izognej o t ugzstagenouProblem sd pojagtiudn opr a
pozimizaradimrazaalipet i zaradi vroline, ko se nimajo
posedajo po |l okalih postajaligl, da se izog
mognosti in seAn&adtgupejoveozwokil poudarjajo
ne pol utNgjoboviajr noogr ogeni se polutijo ponol.
nerazsvetllen& ar t r i | etrtine v o morivakodtyjitvijetevorpie ge s o
vozilaa |l i drugim kriminal ni m de} Rogoste se pdjaviopi , [
potreba, da bi na parkiriglu pustild@ tovor
prevozni gtvu se v zadnjih | etih pojgedel j a t uc
vsega tega ge bol | ranl jive.

Vozni ki poudarjajo, da je v Pomurju na spl oc
potrebo po veljih kapacitetah, predvsem o0b
Vozniki so tudi izrazili potrebopovarv ani h par kiriglih, z mognos
Poudarjajo, da je v Sloveni|j.i premal o varov
rezervaciije, tako pogosto ostanejo brez par
odreja kj epatkimt.no mor aj

Vozni ki na postajaliglih hranljivo hnwzdravonl@anoy oz i | a
prostorne sanitarijeihnu gi r ni ce, ki s o | |vardognke24uranadam g k e |
videonadzorpr al ni co za posodo in oblalila, ser vi
vel kprgesvt, or za vadboKern nidmougjoa bwno z mpirkoosvt ov o z
relacije, so ogromno | asa |l oleni od svoje di
slab o . Mnogi zato pogfriegapeoezavdo aloibr br e zwil :
postajaliglih, za potrebe komuni kacije s svc
bil i pripravljeni pel jati velinomaaldwew 5 kil
ceno parkirnine za varovano parkirigle mora
Gl ede na zgor aj navedene ugotovitve, b i bi |
izboljga infrastruktur a. B i |aostaripei sanitanj cha nuj n
nekaterih polivaliglih, ter zagotovi ustrez
morala tudi varnost. Zaradi ogrogenosti vozi
varnostne ukrepe, i zeltit varngstné kamerea Gledle mattd, glaa v o i
velina voznikov svoj prost.i |l as pregivlja
rekreacij o. Lahko bi razmigljal. o fitnes ¢
bi bilo potrebno o dodatnihsiot vah ali dej avnostih na polive
V Sloveniji je nekaj motelov, ki se nahajajc

Zato vozniki, ki opravljajo svoj postanek v Prekmurju, nimajo na voljo urejenih spalnih
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prostorov, ne morejo pa niti skb e t i za svojo higieno. Mo r a mc
zakonodajo,&bovozni kom tovornih vozil prepovedano
veljo potrebo po nekih motelih o0z. zgradbah

Trendi razvoja Vv &loveniamikvrdpskipu@jir ki ri gl v

Ker je dandanes kriminal ge Vv porastu in s
vozni ki ne morejo privogliti, da bi Zzapusti
del i h Slovenije ¢e kjevlahtd vozniki brezskrbapustijo gveja ki r i ¢
vozila. Var ovana parkirigla na avtocestnih p ol
i ndustrijskih con, so kljulni el ement | ogi s
zaglite. V Slovemizjlii| nhn BUvojpistapapost: na
osnovni videonadzor ali pa celo napredni pametni sistemi za obvladovanje parkirnih mest.

Precej razgirjen je sistem za prepoznavanje

parkirigleznaisegmsprepo gtevilko in zapige
sl edljivost in zaglita pred nezakonitim pa
zasedena parkirna mesta sproti posodabl jajc
mesta breznept r ebnega i skanja. V nekaterih drgava
Nem| i j i in na Gvedskem) so parkirigla za
naprednimi zaglitami proti zl|l orabam.

V mnogih evropskih drgavah se pppawebpako za
S sistemi za elektronsko rezervacijo in di
omogo| ajo veljo fleksibilnost in dostopnost
l ol i jo predUpeavipjoangenii.ntvhdrsgeuanmoe \ar nc
predstavlja visok strogek, ki ga morajo pok

Portali zarezervacijop ar ki r i gl

V. zadnj i |l etih so se v EU in Sloveni|ji poj ¢
mest , ki omogo| aj o winrosrntjasenon i pkahjeeanijrez
Uporabljajo se tako za prosta parkirigla in
parkirigla za tovorna vozil a. Uporaba takg

povpragevanja povepdrkigrehijh me®stoiphiimmzaei]|ji
iskanje parkirnega prostora.

Leprav so aplikacije za rezervacijo parkirn
razl i ni mi tegavami, k ot SO pomanj kanje po
|l okacije oziroma zemljevida, napake pri pl :
rezervacije in preobremenjenost parkimihmestb i gel el i regiti zgor aj
mor al i kombinirat.i tehnilne izboljgawmemi izl
dr ugi mi sistemi. Takgna je na primer tegavae
uporabo natan|lnejgih zemljevidov kot sta np
napakami proi pl alilih bi s e | alkeatifikacgegi | a s
kjer bi zagl i tili pl al il ni sistem in podatk
pomol| j ohpatfarmmle¢otgi so npr. Apple Pay, Googl e P
pomanj kanje podat kov o pr oasjdmipbdatkoe\sreainédm b i | a
| asu. Apli kacije bi povezal. z avtomati zir
omogol|l il o posodabljanje podatkov o prostinh
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Projecktgr adnj e varovanega parkirigla

Evropska unija med svojimi prednostnimia | o g a mi v okviru razvoj a
nemotene varne in trajnostne mobilnost. na
varnih in varovanih parkirnih povrgin za go

vozila) na vsakih 100 kilometrov.

Padjetje FRBEJZAR d.o.0 se je prijavilo na razpis za subvencijo gradnje varovanega

par ki r i gnepavrainih srédstav,kviokviru evropskega prograsranecting Europe

Facility (CEF),kateregai | | j e podpi r at prometadinfraptoikreter gr adnj
sanacijo al. nadgradnjo obstojele.

Projekt bi izvedli v sodelovanju s podjetiem FRBERJZAR d. dkidhj priskrbelo prosto
za izgradnjgp a r kaj Ministjstvom za infrastrukturo in podjetjem MercedEnz ki bi
na parkiri gl uce azane sdalidlot rpiollme Ithavornj ake.

Projekt je skladen s politilni mi pr-Mpriteta
kjer so kot specic€tili:zlni poudarjeni nasl ednji

fpodpora nemotenemu delovanju notranjega trga in nemotenim prometnim
povezavam s sosedmjid r g a;v a mi

fomogol anje nemotene, varne [n trajnostne

fvzpostavljanje medsebojnih povezav med

trajnosten nal in

fpri spevanje k nadal jnji gospordvair ski r ast
Podjetje FRBEJZAR d.o.0
Je slovensko |l ogistilno podjetje, s sedegen
okriljem podijeta Mur ska transport. P o n wlagajVaesklagurse v o0 z e
prednostnimi nalogami Evropske unije in Strateggpvoja prometa v Republiki Sloveniji
do |l eta 2030 gel. i nvestitor, podj etje FRBI

vzpostaviti nujno potrebno varno in varovano parkirno infrastrukturo za voznike tovornih
vozil.

Podjetie FRBEJZAR d.o.0. je predhw izvedlo analizo varnostnih zahtev parkirne

infrastrukture na predmetni |l okaci ji obrtno
analize je podjetje sprejelo odlolitev gle
tovorna vozi l ayplatihasto saeen \mmostu kK g [paolme n i v prak
mogno r av.eSkladwdrentonsitm [GobaloPeacd Ivde§GPI) je Slovenija

edina izmed srednjeevropskihvarmgiakv, dkgaweg

kriminalitete Vozniki tovomih vozil, ki potujejo po BaltskeJadranskem ali po
Mediteranskenjedrremkoridorju TEN-T o mr e gj a, med drugim prelKk
Madgarsko, kjer je stopnja kriminala vigja
varni h i n vairhovvanSlho wemrikjiir,i gslaj se tu pol uti

Opis projekta

Splogni cil | pr o] gakovaag & | @ arr kaidomia grilav Marski etgav i n
Soboti ¢ | e nihovazihpgohuditnzanestjiwo gtoritev certificiranega varnega in

200



zagl| i tagrkegang a na osrednjih koridorilT) h vsee
med SredozemskinBaltskimin Jadranskim morjemU | i n K i vzpostavitve n
infrastrukture se bodo pokazali v:

T varnejgem prevozu bl aga i nodeipatngpgni pr ome

T izboljganem udobju in dobrem polutju voz

T vigji kakovost. gi vl jenja prebival cev Me

obl i n;

T vigji stopnji digitalizacije prometne in

T i zbol j gassndamnlearg nal rtovanju in zmanj ganju

T zmanj gani h vplivih na okolje;

1 krepitvi lokalnega gospodarstva in ustvarjanju novih delovnih mest;

f spodbujanju novih nalogb domalih in tuj.i
Predmet nalrtovanega projekta je izgradnja
avtoceste A5, K i povezuj e avt 0 Piece)ingeddll s so
evropskih poti z oznako E653. Avtocesta A5 je del Mediteranskega in Bdidkanskega
koridorj a, K i predstavl jata najpomembnejgi
Evropi . Trasi omenjenih jedrnih Kkoridorjev

vseevropskega pr od{hezatoje guma vapostagig\ varme(ab\Eme

parkirne infrastrukture na predmetni lokaciji. Projekt se nahaja v severni obdungtrijski

coni (SOIC) v Nemlavci h, seveémMaorska $odotaagnvt oc e s
Murska Soboté Lipovci.

Samostojnovarno marovanop ar ker g thbhowov ikl jakleeval o 64 par
tovoma vozilain 3 parkirna mesta za osebnavoztll t ega so nasl ednj a

elektrilnim prikljulkom oziroma polnilno po
T 10mestepol ni Il ni h postaj za vlialna vozila in
T 10 mest elektrilnih prikljulkov za hl adi
1 mesta ADR.

Parkirna mesta za tovor nj akgreosat dehpartelepao v an a
predstavljajozelenep ovr gi ne, pohodni gke povrgine in po

vseh funkcional ni h2 obonworlgjien bjoe 099.r9%9%0enm z 1, 8
ograja

Predmetni investicijski projekt predvideva ureditev in izgradnjo naslednje infrastrukture:

f varno in varovano p aadkorovanipVhedomiaizhbdom or na \
T pomogni mi obj ekt (WC in tugi l ol eni p o
skupni prostor.i z avtomat. S prigrizki i
T spremljajoli pomogni, obugkthni d&,uhigyaln
jedilnica);
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Vv
d

o

1T ze

| ene povrgine, vkljulno z urbano opr e mt

prostem;

1 pralnica tovornih vozil,

T klanlina za odstranjevanje snega in | edu
1T povezave z o0bstfagtrekiuro (kdnairadja addovad, meteorna
kanali zacija, nizkonapetostni prikljul ek
T nadzorna soba, K i bo omogol ala digitalni
24 ur na dan in bo omogol| anopovezave(Wpl al no
Fi);

T po celotnem obodu varovanega parkirigla
par kirigl a.

ponudbo bodo neposredno na i3 kkam)i jv k Ipjau ke
datne storitve z vigjo dodano vrednostj o:
T gport aicn jraekirae prostem, vkljulno s fitnes
f druge storitve, vkljulno s trgovinami z
1T podporne storitve, vkljulno s trgovinami
| r pal kamin; pblaanlkialmii nmi mesti, kemil ni mi | i
T gostinske storityve, vkl julno z restavr ac
prehrano.
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Slika9: Tl ori s varovanega p,alcrborshrembs@mnriines I

Gt udi jgospodarskem ulinku izgradwnje no
obrtni coni Murska Sobota

Obstaja wvelik primanjkljaj certificiranih
koridorjih, t emvel na cel ot nemT)ysgjpéeba ops ke
poklicni m vozni kom tovornih vozil =zagotoviti za
Proj ekt lzgradnjeboamomogonegad maemkirmail glzar ano
vozil na varovanem obmolju in posledilno pr

nevarnih cestnih odsekiifrenutno mnogi vozniki, zlasti tuji vozniki tovornihozil,
parkirajo na nezakonitih obmoljih kot so ng
krgijo predpise o obveznih politkih. Seved
si tuaci jGevilp krimisamia dekkiov v prometje v zadnjih ktih znova v porastu

zatoj e pomembno tudi, da je v | asu politka s
Varovaro p a r keibr prigpinogb k z manj ganj u tatvin in pogkod
Il zbol jgano zaupanje |l ogistilnih partnerjev
Projekti zgradnj e varovanega ©parkirigla bo spod
dodatne investicije v Pomurski regiji. Pomu
koristi. Prispeval bo tudi k povel ainvj u konk
mednarodnem | ogi s tbodo makkm tovoraovbzjlauhitreje Tira kol

organiziranovstopav | orgcemhit e in tovorne terminale, |
povelalo produktivnost in optimizibohl o || og
konkurenlna na trgu, kar pa bi pripomogl o Kk
tudi na | okalno | ogistilno industrijo. Var i

murskes o b o § k eindustbjské cone sever, bi imelo v prihodnostirark gradnje
obvoznice, direktno povezavo s pomursko avtocesto A5. To bi tovornim vozilom prihrani
veli ko | asa, kot pa | e bi se vozilo skozi ¢

Izgradnja noegavarovaregap a r kaibrustvaila g t eamnbva delovra mesh, takog e
proi s ami i zgradnji par kirigl a, kakor tudi
par kirigl a.

Projekt bo podpiral trajnostno mobilnost, k
i zrabi obstojel e promet ntaskoiuhncb v dMarekirSoboti ur e . |
dnevno prevozi veliko gtevilo tovornih vozil
i n povzrolijo zastoje v mestu.

Parking Murska Sobota je del globalnega projekta za trajnostni, zeleni in digitalni prehod,

K i pmiapagalne regitve na podrolju mobilnost
Pomur ski regi ji. Skupina FRBEJZAR gel.i ust
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