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The International Professional Conference ME4Cata-
LOgue is organised at the Mechanical Engineering Facul-
ty in Slavonski Brod (Josip Juraj Strossmayer University 
of Osijek) on 4 - 5 November, 2014 as one of the key pub-
lic events within the project “ME4CataLOgue (Mechan-
ical Engineering for Catalogue) - Croatian Catalogue 
of knowledge, skills and competences for Mechanical 
Engineering studies (Bachelor, Master and Doctoral 
study programmes) based on learning outcomes”. 

In line with one of the main goals of the ME4CataLOgue 
project, which is to promote higher education reform 
based on the implementation of Croatian Qualifi ca-
tions Framework (CQF) with particular reference to the 
fi eld of mechanical engineering, the “International Pro-
fessional Conference ME4CataLOgue” gathers represent-
atives from all stakeholders -  representatives of minis-
tries, agencies, companies, higher education institutions 
(HEIs), as well as experts, teachers and students who are 
involved in the development and implementation of CQF. 

The Conference will serve as a platform for the exchange 
of best practices related to qualifi cations standard devel-
opment and implementation, as well as the latest develop-
ments within the fi eld of mechanical engineering, between 
experts from different countries and national stakeholders 
- academic and administrative staff, students and employ-
ers. The Conference Proceedings represent a collection of 
submitted research and professional papers from authors 
from Austria, Bosnia and Herzegovina, Bulgaria, Croatia, 
Czech Republic, Hungary, Montenegro, Poland, Romania, 
Serbia, Slovakia and Slovenia who will be presenting their 
papers within the Conference programme. Conference 
Proceedings will include the papers with topics such as: 

•  Croatian Qualifi cation Framework legislation and 
guidelines for its further development

•  quality assurance of learning outcomes in higher ed-
ucation

•  higher education based on learning outcomes and 
their importance in study programmes

•  connections between learning outcomes, competenc-
es and teaching methods

•  latest developments in mechanical engineering study 
programmes and teaching methods

•  implementation of soft skills, the role of entrepre-
neurship, business and innovation in engineering 
education

•  connections and missing links between mechanical 
engineering education and industry

•  importance of practical problem solving and R&D 
application in education

•  implementation of innovative educational frame-
work for producing the next generation of engineers 

•  design and tracking of follow-up indicators in quality 
assurance of education process.

The Conference Proceedings contain 63 submitted and 
accepted professional papers from Croatia and abroad, 
where most of them will be presented during the Confer-
ence (more than 80%). 

As the Program Chair I would like to thank to all authors 
and participants for their contributions to the success of 
this Conference and wish them pleasant stay at our Facul-
ty and City of Slavonski Brod. 

Prof. dr. sc. Dražan Kozak

INTRODUCTION TO THE INTERNATIONAL 
PROFESSIONAL CONFERENCE 

ME4CataLOgue
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The primary objective of the ME4CataLOge project is to 
ensure continuous improvement of the higher education 
system in the mechanical engineering sector in Croatia re-
lated to the transferability and recognition of competences 
and qualifi cations in accordance to the needs of the labour 
market at the national and also at EU level. The project 
aim will be achieved through the development of Qual-
ifi cations standard in the fi eld of mechanical engineering 
and capacity development of partner higher education 
institutions through the process of defi ning or improving 
the learning outcomes and implementing student-centered 
learning. 

The most important outcome of this project will be a 
Catalogue of qualifi cations in the fi eld of mechanical en-
gineering in Croatia. The expected results of the project 
include an established sustainable partnership between 
stakeholders in the sector of mechanical engineering; pub-
lished standard of qualifi cations in the fi eld of mechanical 
engineering; university teachers and students educated 
and informed about the law on CQF, standard of qualifi -
cations, learning outcomes and new teaching methods, as 
well as a comprehensive public campaign whose goal is 
to inform the public and stakeholders about the benefi ts of 
the Croatian qualifi cation framework based on standard of 
qualifi cations and a paradigm shift in education.

ME4CataLOgue project has been recognized as an impor-

tant project on the national level which gathers all higher 
education institutions in the fi eld of mechanical engineer-
ing in Croatia. Project applicant is Mechanical Engineer-
ing Faculty in Slavonski Brod (Josip Juraj Strossmayer 
University of Osijek) and the Partners are: Faculty of 
Electrical Engineering, Mechanical Engineering and Na-
val Architecture (University of Split), Faculty of Mechan-
ical Engineering and Naval Architecture (University of 
Zagreb), Faculty of Engineering (University of Rijeka) 
and the Institute for the Development of Education (Za-
greb). Additionally, the project aims to strengthen the con-
nections between the education sector and the labour mar-
ket, so that the standard of qualifi cations in mechanical 
engineering could meet the real needs of the labour mar-
ket. Therefore, Croatian Employment Service, Croatian 
Chamber of Economy, Croatian Chamber of Mechanical 
Engineers, CTR - Development Agency of Brod Posavina 
County, student councils and ALUMNI - associations of 
former students at four partner faculties are also included 
in the project as Associates.

The project is co-fi nanced by European Union from Euro-
pean Social Fund and is a part of the IPA IV programme 
“Further development and implementation of the Croatian 
Qualifi cations Framework (CQF)”. The project is being 
implemented from August 19, 2013 to February 18, 2015 
in Croatia (Brod - Posavina County, Primorje-Gorski Ko-
tar County, Split - Dalmatia County and Zagreb County). 

ABOUT ME4CataLOge 
PROJECT
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1.1 Klju ni pojmovi 
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1.2 Korištenje kvalifikacija 

Slika . Koncept korištenja kvalifikacija prema ESCO-u 
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2.1 Anketiranje poslodavaca i analiza 
rezultata ankete – B dio obrasca SZ 

Tablica 1 Prikaz rezultata anketiranja poslodavaca 

Tablica 2 Ure ena tablica rezultata sa dodanim 
stupcima  

Tablica 3 Prikaz dijela formulara SZ iz Pravilnika  
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Tablica 4 Grupiranje pojedinih kompetencija u skupine 
korištenjem B i C stupca tablice  

Tablica 5 Grupirani prikaz po skupinama klju nih 
poslova 

 

Tablica 6 Prazna tablica grupa poslova 

Tablica 7 Popunjena tablica grupa poslova 
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Tablica 8 Filtriranje tablice rezultata po grupama 
poslova 

Tablica 9 Primjer grupiranja kompetencija u tablici 
grupa poslova 

Tablica 10 Prikaz dijela formulara SZ iz Pravilnika  

Tablica 11 Prikaz kompetencija grupiranih po skupini  
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2.2 Opravdanost zahtjeva za SZ – A dio 
obrasca SZ 
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Slika 2 Koncept povezivanja SZ i SK na primjeru iz 
sektora Elektrotehnike i ra unarstva 
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Tablica 12. Prikaz kompetencija grupiranih po skupini  
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Tablica 13 Primjer tablice ishoda u enja  
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Hrvatski sabor

, Europska komisija

Vlada RH, 
Ministarstvo znanosti, obrazovanje i sporta

Mile Dželalija i 
Mislav Balkovi

Agencija za strukovno obrazovanje i 
obrazovanje odraslih

Balkovi , M & Krištof, T

M. Dželalija, 
M. Balkovi
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2.1 Preddiplomski sveu ilišni studiji 

2.2 Diplomski sveu ilišni studiji 
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2.3 Doktorski znanstveni studiji 

23



Slika 1
i 2.

Slika 1 Primjer analize preddiplomskih sveu ilišnih studija 
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Slika 2 Primjer razvrstavanja pojedinih skupova  na 
preddiplomskom sveu ilišnom studiju 

Slici 3.
Slici 4. 

Slika 3 Primjer analize diplomskih sveu ilišnih studija 

Slika 4 Primjer razvrstavanja pojedinih skupova na diplomskim sveu ilišnim 
studijima 
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35,88%

46,56%

17,56%

Sveu ilišni nastavnici (35,88%)

Diplomirani studenti (46,56%)

Poslodavci (17,56%)

 

Slika 5 Struktura anketiranih dionika 

Koje akademsko zvanje ste stekli završetkom neke od razina studija strojarstva:

12,30%

32,79%

2,46%

41,80%

2,46%

0,82%

0,82% 6,56%

Inženjer strojarstva (2,46%)

Diplomirani inženjer strojarstva (41,80%)

Stru ni prvostupnik strojarstva (2,46%)

Sveu ilišni prvostupnik strojarstva (12,30%)

Magistar inženjer strojarstva (32,79%)

Sveu ilišni specijalist strojarstva (0,82%)

Magistar znanosti (0,82%)

Doktor znanosti (6,56%)

 

Slika 6 Struktura alumnija 

Na kojim vrstama poslova ste dosad radili i na kojem radnom mjestu sad radite:

28,63%

12,82%

7,26%11,11%

9,40%

11,11%

16,24%

3,42%

projektiranje i inženjering (28,63%)

proizvodnja strojeva,ure aja i opreme (12,82%)

usluge (7,26%)

energetika (11,11%)

održavanje i servis (9,40%)

razvoj i istraživanje (11,11%)

ostalo (16,24%)

nema odgovora (3,42%)

 

Slika 7 Vrste poslova alumnija 

Podru je rada vaše tvrtke:

16,67%

18,42%

16,67%
17,54%

11,40%

7,02%

11,40%
0,88%

projektiranje i inžinjering (16,67%)

proizvodnja strojeva,ure aja i opreme (18,42%)

usluge (16,67%)

energetika (17,54%)

održavanje i servis (11,40%)

razvoj i istraživanje (7,02%)

ostalo (11,40%)

nema odgovora (0,88%)

 

Slika 8 Podru je rada poslodavaca 
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Slika 9 Udjeli odgovora na pitanje vezano uz znanja 
iz temeljnih tehni kih podru ja 

 

Slika 10 Udjeli odgovora na pitanje vezano uz 
korištenje ra unalnih alata 

 

Slika 11 Udjeli odgovora na pitanje vezano uz 
sposobnost primjene temeljnih i stru nih znanja u 

praksi 

 

Slika 12 Udjeli odgovora na pitanje vezano uz 
sposobnost analize i sinteze problema 
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Figure 1  Types of Education 
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Figure 2  Components of professional education 

 

Figure 3   Components of professional education 
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Baseline of the Croatian Qualifications 
Framework 
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3.1 CROQF Methodology – Entry into the 
CROQF Register 

Table 1 Qualifications standard role and conditions 
ROLE CONDITION 

Labour market needs  existing occupational 
standard 

Continuation of 
education existing higher level 

qualifications standard 

Needs of the individual 
or the society - 
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3.2 Possible implementation challenges 

‘Implement measures to improve the labour market 
relevance and quality of education outcomes by 
modernising the qualification systems, by putting in 
place quality assurance mechanisms and by improving 
school-to-work transitions, in particular through 
strengthening vocational education and work-based 
learning.’ 

2
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Table 2 Overview of standards being developed by 

eight CROQF IPA projects 
 
BENEFICIARY PROJECT TITLE OCCUPATIONAL STANDARD QUALIFICATION STANDARD

Faculty of Forestry,
Zagreb

Education Qualifications
Standards and Study
Programmes on the Basis of
CROQF for Wood Industry
Sector

three qualification standards
(forestry and wood
technology sector)

Mechanical Engineering
Faculty, Slavonski Brod

ME4CataLOgue (Mechanical
Engineering for Catalogue)
Croatian Catalogue of
Knowledge, Skills and
Competences for
Mechanical Engineering
Studies Based on Learning
Outcomes

two qualifications standards
(undergraduate and
graduate studies field of
engineering)

Agency for Science and
Higher Education (in
partnership with Algebra
Univeristy College and
University of Split)

Competitive Croatian Higher
Education for Better
Employment

occupational standards:
digital content specialist,
network specialist, web
application programmer PHP;
occupational standards:
CNC programmer specialist,
environmental sensor
specialist, metal processing
specialist ( CNC robot
designer)

partial qualificational
standars: digital content
specialist, network specialist,
web application programmer
PHP;

partial qualification
standards: CNC programmer
specialist, environmental
sensor specialist, metal
processing specialist ( CNC
robot designer)

Libertas Business School

Adoption of CROQF
Principles in Tourism Sector
of Higher Education in

five occupational standards
(field of tourism)

five occupational standards
(field of tourism)

National Centre for
External Evaluation of
Education

Development of the
National Qualification
Standard for Teachers as a
Basis for the
Implementation of a
Teacher Licensing System

qualification standard for the
acquisition of a teaching
license

University of Zagreb

Modernising Doctoral
Education through
Implementation of CROQF

units of learning outcomes
for transversal skills of
doctoral students

Faculty of Organization
and Informatics,
Varaždin

MEDINFO Curriculum
Development for
Interdisciplinary
Postgraduate Specialist
Study in Medical Informatics

university specialist in
medical informatics

VERN University of
Applied Sciences

Development of Bachelor
Degree Program
Entrepreneurship in Applied
Arts and Design (EAAD)

occupational standard:
business manager in applied
arts and design

occupational standard:
business manager in applied
arts and design  

Source: Ministry of Science, Education and Sports, 2014 
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Scottish Qualifications Authority Quality 
and Qualifications Ireland
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The European 
Qualifications Framework for Lifelong Learning

Explaining the 
European Qualifications Framework for Lifelong 
Learning
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odgovaraju u srednju školu
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Test 1: Provjera likovnih i grafi kih sposobnosti

Test 2: Provjera sposobnosti percepcije prostora

Test 3: Op a kultura 
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Slika 1 Dijagram ovisnosti broja bodova iz škole i 
postignutih ECTS 

Slika 2 Dijagram ovisnosti broja bodova sa državne 
mature i postignutih ECTS 

Slika 4 Dijagram ovisnosti broja bodova iz matematike i 
postignutih ECTS 

 

 

Slika 5 Dijagram ovisnosti broja bodova iz hrvatskog i 
postignutih ECTS 

Slika 6 Dijagram ovisnosti broja bodova iz engleskog 
jezika i postignutih ECTS 
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Slika 7 Dijagram ovisnosti broja bodova iz fizike i 

postignutih ECTS 

Slika 8 Dijagram ovisnosti ukupnog broja bodova i 
postignutih ECTS 

 

Slika 9 Dijagram ovisnosti ukupnog broja bodova i 
postignutih ECTS 

 

 

 
       Slika 10 Dijagram ovisnosti ukupnog broja bodova i 

ocjena 
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Angažiran, povezan, 
osnažen,
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Društvena istraživanja

51
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1.1 Karakteristike suvremenog tržišta rada 

(*1)

(*2) 

1.2 Tržište rada u Republici Hrvatskoj 

 (*3)
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(*4)

2.1 Priprema za zapošljavanje 

(*5)

2.2 Mjere aktivne politike zapošljavanja 

2.2.1 Obrazovanje nezaposlenih 
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Tablica 1 Obrazovanje nezaposlenih osoba u podru nom 
uredu Slavonski Brod od 2011. do 2014. god 

Slika 1 Odnos obrazovanja i zapošljavanja od 2011. do 
2013. god. 
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2.2.2. Obrazovanje zaposlenih 

2.2.3. Samozapošljavanje 

2.4 Centri za informiranje i savjetovanje o 
karijeri 

(*6)

2.5 Usluge E-usmjeravanja  
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2.6 Preventivne aktivnosti u radu s 
u enicima 

(*7) 

(*8)

2.7  Anketa poslodavaca 

 (*9)

(*10).

2.8 Uspostava i primjena Hrvatskog 
kvalifikacijskog okvira 
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(*11)

 (*12)

2.9 Razvoj sustava cjeloživotnog 
profesionalnog usmjeravanja na 
nacionalnoj razini 
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2.1. Model definiranja ishoda u enja na 
studijima Gra evinskog  fakulteta u Rijeci

Slika 1 Model definiranja ishoda u enja razvijen na 
Gra evinskom fakultetu u Rijeci 

 
2.2. Anketa poslodavaca, završenih studenata i 

nastavnika gra evinskih studija 

Studijski programStudijski program

Definirani ishodi u enja na kolegijima

Definirani ishodi u enja po podru jima

Definirani ishodi u enja na studiju
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2.2. Rezultati anketiranja poslodavaca, 
završenih studenata i nastavnika gra evinskih 
studija o stru nim kompetencijama 

61



 

Slika 2 Grafi ki prikaz rezultata ispitivanja stavova nastavnika, poslodavaca i završenih studenata o 
kompetencijama koje studenti razvijaju ili bi trebali razvijati na studijima gra evinarstva [5] 
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 Slika 3 Rezultati anketiranja završenih studenata  Gra evinskog fakulteta u Rijeci ak.god. 2013./14. 
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Slika 4 Planovi po završetku studija
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medjunarodna@azvo.hr
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nisu

3.1 Postupci vanjskog vrednovanja 
Agencije  

audita

2.4. Napisani ishodi u enja studenata jasno opisuju 
znanja i vještine koje e studenti imati nakon studija. 
 
2.5. Nastavnici na studijskom programu osiguravaju da 
je provjera znanja studenata u skladu s utvr enim 
ishodima u enja, da se provjerava cijeli spektar znanja i 
u skladu s razinom kvalifikacije. 
 
2.10. U skladu s planiranim ishodima u enja, studenti 
imaju mogu nost ponoviti i primijeniti nau eno u 
kontekstu prakti ne primjene, primjerice stru ne  prakse, 
poslovnog partnerstva, volonterskog  rada i sli no. 
 
3.6. Visoko u ilište redovito obavještava javnost o 
svojim studijskim programima, ishodima u enja, 
kvalifikacijama i mogu nostima zapošljavanja. 

 
1.6. Visoko u ilište ima funkcionalne mehanizme za 
pra enje i unapre ivanje kvalitete nastave. 
 
2.8. Nastavnici odabiru nastavne metode odgovaraju e 
za ono što se pou ava i za razli ite na ine u enja i 
poti u studente na samostalno u enje. 
 
3.4. Uspostavljeni su i objavljeni na ini i postupci 
provjere znanja. Koriste se razne metode za provjeru 
uspjeha koje uklju uju povratnu informaciju nastavnika 
s ciljem poboljšanja znanja studenata, a studenti imaju 
mogu nost žalbe na ocjene. 
 

1.3. Visoko je u ilište opisalo, definiralo i objavilo 
svoje standarde i propise za provjeru ste enih ishoda 
u enja (ispitni postupci) u sklopu studija koje izvodi, 
uklju uju i metode provjere osiguravanja kvalitete, 
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nepristranosti, transparentnosti, postupaka u 
slu ajevima žalbi i drugim relevantnim podru jima.  
 

outputa

3.2 Primjena ishoda u enja na hrvatskim 
visokim u ilištima 
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Ishodi u enja nisu definirani niti na razini studijskih 
programa niti na razini predmeta, što onemogu ava bilo 
kakvu ozbiljniju procjenu postignu a / uspješnosti 
nastavnog procesa, ali i analizu povezanosti sa 
potrebama tržišta rada. Kvaliteta nastavnog procesa 
prati se kroz kombiniranje perceptivnih pokazatelja (iz 
studentske ankete) i pokazatelja prohodnosti studenata i 
distribucije ocjena po pojedinim predmetima, ali bez 
poznavanja kriterija ocjenjivanja i o ekivanih ishoda 
u enja, te pokazatelje je gotovo nemogu e uspore ivati. 
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Teaching for quality 
learning at university

Higher Education

Policy and 
Society

Quality in 
Higher Education

Assessment 
& Evaluation in Higher Education

University World News
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netehni ki kolegiji

netehni ki kolegiji
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Tablica 1. Netehni ki kolegiji na studijima strojarstva u RH
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European Journal of Engineering 
Education

European 
Educational Research Journal, 

Journal of Education and 
Work

Journal 
of European Industrial Training
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Journal of Education 
and Work

Does Education Matter? Myths about 
Education and Economic Growth

Journal of Professional Issues 
in Engineering Education and Practice

Journal of Women and 
Minorities in Science and Engineering

Primjena ishoda u enja: etvrta publikacija iz 
serije o Europskom kvalifikacijskom okviru (EQF)

The engineer of the 
21th century inquiry

Engineering Education in the US and the EU,

Strojarstvo

INTED 2012 Proceedings 
International Association of Tecnology, Education 
and Development

Interdisciplinary Description of 
Complex Systems

Accreditation Criteria, Policies & 
Procedures

Programme Accreditation. 
http://www.asiin-ev.de/pages/en/asiin-e.-
v/programmeaccreditation.php?lang=EN

Engineering Education 
and Engineering Practice: Inproving the Fit

Engineering and 
Social Justice: In the University and Beyond

Engineering Ethics: Concepts and Cases

.: Engineering curricula in 
Sustainable Development. An evaluation of changes 

at Delft University of Technolog

Sociologija i samoupravljanje

Learning to Labor: How Working Class 
Kids Get Working Class Jobs

Tricks of the Trade: How to Think 
About Your Research While You're Doing It

Engineering Ethics. An Industrial 
Perspective
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competitiveness set of factors 
that determine the level of productivity of a 

level

growth 
potential.

. 

 

Figure 1  Global Economic Competitiveness in relation to 
the type of national qualifications frameworks. 

Recommendation of the European 
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Parliament and of the Council

Qualifications 
Frameworks from concepts to implementation

An introductory guide to National 
Qualifications Frameworks: Conceptual and 
Practical Issues for Policy Makers, Skills and 
Employability Department

National Qualifications 
Frameworks: from policy borrowing to policy 
learning

Qualifications framework 
implementation and impact, Background case study 
on Malaysia
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Recognition of Prior Learning

Recognition of Prior Learning

Leonardo da Vinci Transfer of Innovation

Recognition of 
prior learning - RPL
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2.1 Priznavanje neformalnog i informalnog 
u enja kao novi trend u visokom 
obrazovanju 

2.2 Priznavanje neformalnog i informalnog 
u enja kao nova sveu ilišna usluga1 
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2.3 Priznavanje neformalnog i informalnog 
u enja u visokom obrazovanju u 
Hrvatskoj 
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2.4 Literatura 

Recognition of Prior Learning in Higher 
education – Challenges of Designing the 
System, 

How to Establish and Operate and RPL Centre 
at a University

Recognition of Prior Learning (RPL) – A 
Candidate’s Guide,
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3.1 Veli ina sustava visokog obrazovanja: 
institucije 

Tablica 1 Veli ina hrvatskog sustava visokog 
obrazovanja (sije anj 2013.) 
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Kvalifikacije 

Nastavni plan i program 

Pristup visokom obrazovanju  

Stopa završavanja studija 
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3.2 Veli ina sustava visokog obrazovanja: 
studenti 

Tablica 2 Broj  studenata u tercijarnom obrazovanju na 
ISCED 5 i ISCED 6 razinama 

Tablica 3 Broj studenata u sustavu na ISCED 5A i 
ISCED 5B razini 
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3.3 Financiranje visokog obrazovanja 

Tablica 4 Razina ulaganja u sustav visokog obrazovanja 
izra ena u postotku  BDP-a 
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Udjeli u financiranju u visokom obrazovanju 

Tablica 5 Pla anje školarina i udio studenata koji 
pla aju školarine (2011./12.) 

Troškovi studija 

Tablica 6 Koji je raspon školarina u EUR? (2011.) 
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3.4 Osiguravanje kvalitete u visokom 
obrazovanju 

3.5 Promjene i izazovi u sustavu visokog 
obrazovanja 
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3.6 Literatura 

Privredna kretanja i 
ekonomska politika

92



Higher Education Policy

. 
Financiranje visokog obrazovanja i socijalna 
dimenzija u Hrvatskoj: analiza i preporuke. 

Higher 
Education in Europe, 29

Revija za socijalnu politiku
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4.1 Povezivanje priznavanja neformalnog i 
informalnog u enja i socijalne 
dimenzije visokog obrazovanja 

95



4.2 Hrvatska: podzastupljene skupine i 
potencijalni korisnici priznavanja 
neformalnog i informalnog u enja 

96
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4.3 Izazovi i prilike za unaprje enje 
socijalne dimenzije kroz priznavanje 
neformalnog i informalnog u enja  

99



de facto

4.4 Literatura  
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and adult education
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My dad studied here too”: 
social inequalities and educational 
(dis)advantage in a Croatian higher education 
setting
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Slika 1 Shema procesa digitalizacije 

2.1 Mjerne strategije 

Slika 2 Nekodirane mjerne to ke 

Slika 3 Lijepljenje nekodiranih mjernih to aka 

2.2 Procedura digitalizacije pješ ane 
jezgre 
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Slika 4 Proces digitalizacije prvog projekta u postupku 

Slika 5 Završeni proces digitalizacije prvog projekta 

Slika 6 Proces digitalizacije drugog projekta u 
postupku 

Slika 7 Završeni proces digitalizacije drugog projekta 

Slika 8 Slika elemenata 

Slika 9 Prikaz ozna enih referentnih to aka na prvom 
projektu 
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Slika 10 Prikaz ozna enih referentnih to aka na drugom 
projektu 

Slika 11 Rezultat spajanja projekata 

Slika 12 Poligonizirani projekt 

3.1 Popunjavanje ne digitaliziranih 
dijelova u poligoniziranoj mreži 

Slika 13 Prikaz rezultata mjerenja 
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Slika 14 Selektiranje površina 

3.2 Preklapanje projekata 

Slika 15 Prikaz objekta nakon importiranja istih 

Slika 16 Rezultat preklapanja projekta 
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Slika 17 Rezultat preklapanja projekta 

Slika 18 Prikaz detalja 

Slika 19 Prikaz oznaka odstupanja 

4.1 4.1. Rezultati preklapanja projekta 

Slika 20 Rezultati usporedbe površina 
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But, although the Commission composition was very 
complex and diverse, the members demonstrate a true 
readiness for work and harmonization of positions and 
successfully completed its tasks within the set timeframe 
– one year. Unfortunately, although Commission 
finished work on time, by Commission developed Action 
plan for developing Qualification Framework (QF) in 
BH is still waiting on formal adoption, because in 
meantime started pre-election period in BH and now 
country is in the process of constitution of governments 
at all level, so further process on adoption of Action plan 
and developing of QF is waiting on constitution of new 
governments. 

- Adequate system of evaluation and quality assurance, 
especially focused on coherence of teaching programme 
and its compatibility with qualifications framework. 
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Data were analyzed in Microsoft Office Excel 2007 and 
SPSS for Windows, version 17.0. Results were expressed 
in tables in relative frequencies (%). In order to research 
potential statistically significant difference related to 
representation of each learning outcomes before and 
after realisation of lectures 2 test was used. The level of 
significance was set on p=0.05 (5%). P values that could 
not be expressed by three decimal places were reported 
as p<0.001. 

Distribution of students according to learning outcomes 
for course Accounting information systems before and 
after realisation of all activities for that course are 
shown in Table 1, and for course Business intelligence in 
Table 2. 
 
Table 1 Distribution of students related to learning 
outcomes for AIS, before and after finishing classes 
(n=97) 

 
Table 2 Distribution of students related to learning 
outcomes for Business Intelligence, before and after 
finishing classes (n=76) 
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Reading

Adept Scientific 
Knowledge Base

Roy Rosenzweig Center 
for History and New Media
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Kateheza
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1.1 The necessity of launching the higher level 
dual training 

1.2 The legal background 
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1.3 History in Hungary 

1.4 The opportunities of the Mechanical 
Engineering programme and the Plant 
Maintenance specialisation 

1.5 Institutional experiences 
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1.6 The experiences of the Pollack Mihály 
Faculty of Engineering and Information 
Technology, University of Pécs in the dual 
training 

1.7 Purposes, development opportunities 
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2.1 Kogeneracija 

2.2 Vrste kogeneracije 
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3.1 Osnovne karatkteristike 

Slika 3.1 Projektirani mikrokogeneracijski sustav 

3.2 Komponente postrojenja 
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Slika 3.2 Princip rada PEM gorivnog lanka 

HRN EN 12 831:2004

VDI 2078
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4.1 Gubici topline kroz zimsko vremensko 
razdoblje 

przagprVprTpropr QQQQ

okprojzrTTTTprT ttHHHHQ
prsusprovtloprngokprovok

provokTH

prngokTH

provtloTH

prsusTH

projzrt

okt

okprojzrprVprV ttHQ

prVH

zagprprzag fAQ

prA

zagf

Tablica 4.1 Ukupni gubici topline 

  
 

gQ

4.2 Dobici topline kroz ljetno vremensko 
razdoblje 

VDI 2078

vanjunuk QQQ

usuorasosun QQQQQ

tpr Apr Qpr
Qpr
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osQ

rasQ

suoQ

uQ

zrprozkonvprozvvanj QQQQ

vQ

konvprozQ

zrprozQ

kQ

Slika 4.1 Toplinski dobici stambenog objekta tijekom 
dana

5.1 Procjena raspoloživog sun evog   
zra enja 

Slika 5.1 Prosje no dnevno sun evo zra enje

5.2 Procjena koli ine vodika koju možemo 
dobiti elektrolizom 
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Tablica 5.1. Pretvorba solarne u elektri nu energiju 

solarna
energija

elektri na
energija

[kWh/m2] [kWh/m2]
Sije anj 3,20 0,45
Velja a 3,96 0,55
Ožujak 4,76 0,67
Travanj 5,33 0,75
Svibanj 5,88 0,82
Lipanj 6,11 0,86
Srpanj 6,14 0,86
Kolovoz 6,08 0,85
Rujan 5,68 0,80
Listopad 5,21 0,73
Studeni 3,61 0,50
Prosinac 3,04 0,43

Dijagram 5.2 Energija koju solarni paneli proizvedu u 
sije nju

Dijagram 5.3 Energija koju solarni paneli proizvedu u 
srpnju

Tablica 5.2 Dobivena koli ina vodika (u Nm3/h)  
elektrolizatorom sa snagom 22 kW 

napajanje el.
energijom
(60 m2)

dobivena koli ina
vodika za

[kWh] 22 kW
sije anj 26,89 4,890 Nm3/h
velja a 33,26 6,048 Nm3/h
ožujak 40,02 7,276 Nm3/h
travanj 44,78 8,141 Nm3/h
svibanj 49,39 8,980 Nm3/h
lipanj 51,36 9,338 Nm3/h
srpanj 51,60 9,382 Nm3/h
kolovoz 51,02 9,277 Nm3/h
rujan 47,72 8,677 Nm3/h
listopad 43,72 7,949 Nm3/h
studeni 30,28 5,506 Nm3/h
prosinac 25,57 4,650 Nm3/h

 

5.3 Procjena u inkovitosti  gorivnih  
lanaka  
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Tablica 5.3 (Elektri na) snaga gorivnog lanka 
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Figure 1  Web page for self-promotion of students 
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Figure 2  Example of a self-promotion web page 
of a student at the alumni home page 

Figure 3  Proceedings of the “round table” 
Introduction of young engineers into the real economy 

Figure 4  Memorial for Ing. Ivan Munda  
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Figure 5  Exhibition of engineering projects of Ing. 
Munda in a lecture hall 

Figure 6  Annual Spring Ball of Engineers in Maribor 
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2.1 Fakultet strojarstva i brodogradnje 
(FSB) Sveu ilišta u Zagrebu  

2.2 Fakultet elektrotehnike, strojarstva i 
brodogradnje (FESB) Sveu ilišta u 
Splitu  

2.3 Tehni ki fakultet Sveu ilišta u Rijeci 
(TFRI)  
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2.4 Strojarski fakultet u Slavonskom Brodu 
(SFSB) Sveu ilišta J. J. Strossmayera u 
Osijeku 

2.5 Znanstvena prepoznatljivost 
znanstvenika iz podru ja inženjerstva 
materijala 

3.1 Fakultet strojarstva i brodogradnje 
(FSB) Sveu ilišta u Zagrebu  

Slika 1 Broj ECTS bodova iz podru ja inženjerstva 
materijala na preddiplomskom studiju za razli ite 

smjerove FSB-a 

ECTS

IM - Inženjerstvo materijala 
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Slika 2 Broj ECTS bodova iz podru ja inženjerstva 
materijala na preddiplomskom i diplomskom studiju za 

razli ite smjerove FSB-a 

3.2 Fakultet elektrotehnike, strojarstva i 
brodogradnje (FESB) Sveu ilišta u 
Splitu  

Slika 3 Broj ECTS bodova iz podru ja inženjerstva 
materijala na preddiplomskom i diplomskom studiju za 

razli ite smjerove FESB-a 

3.3 Tehni ki fakultet Sveu ilišta u Rijeci 
(TFRI) 

ECTS

25
20

15

PS KIS RPI

ECTS

IM - Inženjerstvo materijala 

Konstrukcijsko-inženjersko strojarstvo 
RPI - Ra unalno projektiranje i inženjerstvo
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Slika 4 Broj ECTS bodova iz podru ja inženjerstva 
materijala na preddiplomskom i diplomskom studiju za 

razli ite module TFRI 

3.4 Strojarski fakultet u Slavonskom Brodu 
(SFSB) Sveu ilišta J. J. Strossmayera u 
Osijeku 

Slika 5 broj ECTS bodova iz podru ja inženjerstva 
materijala na preddiplomskom i diplomskom studiju za 

razli ita usmjerenja SFSB-a 

3.5 Usporedba nastave na razli itim 
strojarskim fakultetima 

Tablica 1  Raspon ECTS bodova iz podru ja inženjerstva 
materijala na razli itim strojarskim fakultetima 

IM - Inženjerstvo materijala 
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Tablica 2  Raspon broja obveznih kolegija iz podru ja 
inženjerstva materijala na razli itim strojarskim 
fakultetima 
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Handbook of  Industrial 
Engineering
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Computeres in the 21st century

Business 
Communication Today

The Journal of Business Communication
Razvoj ljudskih resursa

Competence-Based
Competition

Handbook of  Industrial Engineering

Journal of Business 
Communication

Business 
Communication

Experiential learning.

The New Pay: A Strategic 
Approach

Testing for competences 
rather than intelligence

Corporate Communication: An International 
Journal
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Table 1 List of topics and activities 
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Figure 1  3D SolidWorks model 

 

Figure 2  Stress-strain analysis of 3D problem 
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what how 

 

Journal of Engineering 
Education, 

Journal of Engineering 
Education

ASEE Prism 43, 2003.

Proceedings of ASEE 
Annual
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2.1 ASDN system 

 

Figure 1  Functional scheme of the ASDN system 

 

Figure 2  The main window of the ASDNManager 
application  

GROUP SERVER

CENTRAL SERVER
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Figure 3  Example of the ASDN assignment  

 

Figure 4  The main window of the ASDNUporabnik 
application  

2.2 LAB-3D system 

 

Figure 5  A screenshot of laboratory environment 
supported by three CC cameras at the moment of 

specimen failure 
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Figure 6  Figure Tensile test performed by the ARAMIS 
system 

Int J. Engng Ed

Computer 
Applications in Engineering Education
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Figure 1  Generally systematized objective driven entropic causal model of the world exploring by man 
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4 P VVG-a 

*Corresponding author e-mail: sanja.kalambura@vvg.hr 

2.1 Europska dimenzija kvalitete i 
Bolonjski proces 

152



2.2 Kratak pregled europskih standarda i 
smjernice za osiguravanje kvalitete na 
visokim u ilištima 

153
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3.1 Politika kvalitete i postupci za 
osiguravanje kvalitete 

3.2 Odobrenje, pra enje i periodi ne 
provjere programa i kvalifikacija 

3.3 Znanstveno - istraživa ki rad 

3.4 Ocjenjivanje studenata i vrednovanje 
studentskog rada 

3.5 Osiguravanje kvalitete nastavnog 
osoblja 
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3.6 Obrazovni resursi i pomo  studentima 

3.7 Pristup informacijama sustava 
osiguravanja kvalitete 

3.8 Javno informiranje 

3.9 4 P VVG-a  

Planiranje 

Provo enje 
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Slika 1 Model sustava osiguravanja kvalitete –  
4 P VVG-a 
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Table 1 Unemployment and employment rate 
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The institution of
university education

Parents
Society

Private
entrepreneurs

Large systems

Ministry of
Education,
Science and
Technological
Development

The owners of
higher education

institutions Governmental
organizations

Non
governmental
organizations

Chamber of
Commerce

Students

Figure 1 Stakeholders of high education institution 

1.1 Proffesions of the future 

2.1  Independent variables 
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2.2  Dependent variables 

:
Figure 2 Position in the organization 

The level
of

knowledg
e

32%

certain
skills
38%

approach
30%

WHAT EMPLOYEES NEED TO CHANGE
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Figure 4 The reasons for new skills 

Figure 5 Satisfaction with knowledge and skills 
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4.1 Correlations 

Table 2  Pearson correlation

Table 3 Pearson Correlation between dependent 
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Figure 1 Interdisciplinary doctoral study program 
''Environmentalal protection''. 

164



2.1 Courses 

.

2.2 Basic program goals and competences  

 2.3 Career prospects
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2.4 Links to other study programs 

3.1 Case study A: LCA in steel production 

Figure 2 Environmental-energetic and material flow 
analysis of the process 

3.2 Case study B: LCA in banking sector 
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Life 
cycle assessment of an intermodal steel building 
unit in Serbia,

Metallurgy

International journal 
for quality research, 

Metallurgy

Environmental Modeling & Assessment
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Slika 1 Shematski prikaz tercijarnog obrazovnog 
programa obrazovanja 
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2.1 Spisak višeškolskih studijskih programa 
sa statistikom u 2014. 
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Slika 2 Raspodjela tercijarnog obrazovanja po 
zanimanjima 
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knows understands can do

2.1 Mathematics 
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2.1 Information Technology (IT) 
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3.1 Mathematics 

Table 1 Courses "Mathematics 1" and "Mathematics 2" 
at the Mechanical Engineering Faculties in Croatia 
(HR), Serbia (RS) and Slovenia (SI) 

Table 2 Course "Mathematics 3" at the Mechanical 
Engineering Faculties in Croatia, Serbia and 
Slovenia 
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Table 3 Mathematical competences in Mathematics at 
the Mechanical Engineering Faculties in Croatia, 
Serbia and Slovenia 

3.1 Information Technology (IT) 

Table 4 IT courses at the Mechanical Engineering 
Faculties in Croatia, Serbia and Slovenia 
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4.1 Mathematics 

Table 5 Courses "Mathematics 1" and "Mathematics 2" 
at the Mechanical Engineering Faculties in B&H 

Table 6 Course "Mathematics 3" at the Mechanical 
Engineering Faculties in B&H 

Table 7 Mathematical competences in Mathematics at 
the Mechanical Engineering Faculties in B&H 

pre-requisite; secondary school knowledge

no more essential for all engineers; relation to real 
problems advanced methods for 
engineering applications; depends on engineering 
discipline

4.2 Information Technology (IT) 

Table 8 IT courses at the Mechanical Engineering 
Faculties in B&H 
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Bologna Handbook, Implementing Bologna 
in your institution

Education 
for chemical engineers

3rd Mediterranean Conference on 
Mathematics Education

European Society for 
Engineering Education

European Society 
for Engineering Education

International Journal of Engineering 
Education

Proceedings 
of the 2004 American Society for Engineering 
Education Annual Conference & Exposition

A Report to the Ove Arup 
Foundation

Proceedings of the British Society for Research into 
Learning Mathematics

Int. Conference on Engineering 
Education and Research

41st SEFI Conference
ASME 

Mechanical Engineering Magazine

Mechatronics and Embedded Systems and 
Applications

Frontiers in Education Conference
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Slika 1 Raspodjela potrošnje finalne energije po 
sektorima 

 

Slika 2 Raspodjela potrošnje energije u zgradarstvu 

Direktiva 2010/31/EU 
Europskog parlamenta i Vije a od 19. svibnja  2010. o 
energetskom svojstvu zgrada – Energy Performance of 
Building Directive -EPBD II

178



Zakon o gradnji Zakon o u inkovitom 
korištenju energije

Tablica 1 Najvažnije direktive iz podru ja energetke 
u inkovitosti 

Tablica 2 Najvažniji pravilnici i tehni ki propisi 
iz podru ja energetske u inkovitosti u 
zgradarstvu 

Narodnim 
novinama

Tablica 3 Najvažnije norme iz podru ja energetske 
u inkovitosti u zgradarstvu 

Metodologija provo enja energetskog pregleda 
gra evina Algoritmi 

179



Metodologiji provo enja energetskog pregleda 
gra evina Algoritmima

4.1 Napredna vještina služenja tabli nim 
kalkulatorom 

4.2 Korištenje gotovih specijaliziranih 
programskih paketa 

4.3 Samostalno programiranje 
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Pravilnik o 
uvjetima i mjerilima za osobe koje provode energetske 
preglede gra evina i energetsko certificiranje zgrada

Direktivi o energetskom svojstvu zgrada

smart grid

181



Tablica 4 Prijedlog ishoda u enja iz podru ja 
energetske u inkovitosti u zgradarstvu Narodne novine

Narodne 
novine

Narodne novine
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Tuning Educational Structures in Europe

Tuning projekt 

Joint Quality Initiative 
Dublinske deskriptore 

 u enja 

,

(European 
Qualification Framework - EQF)

kvalifikacija 

183



Recognition of prior learning

1.1 Teorijski okvir i sadržajna definicija 
kompetencija 

eng. generic competences

competence based curriculum

prezentira cjeloviti odgovor na pitanja 
zašto se u i, što se u i i kako se u i. Kurikulum je tijek, 
slijed ili razvoj planiranog i osmišljenog procesa 
odgojno-obrazovnog rada koji ima jasno postavljene 
cilj, zada e, sadržaje, metode, nositelje aktivnosti i 
modele vrednovanja
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1.2 Stjecanje i razvoj kompetencija  

 

Op e kompetencije eng. generic 
competences

Stru ne kompetencije eng. subject specific 
competences

185



Tuning projekta 

Tuning projekta, 

1.3 Ishodi u enja – definicije i sadržajna 
analiza 

Vodi  za korisnike ECTS-a
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1.4 Matrica za definiranje ishoda u enja 

definirati nabrojiti imenovati
pozivati se analizirati izra unati projektirati 

 injeni no 
znanje

 razumijevanje koje se 

 primjena

 
analiza, jer

 
sinteza

 procjena 
(vrjednovanje)
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zadataka 

Obrazovnim ciljevima ili ciljevima u enja 

Zadatak 

ostupak ( in) 
aktivnim glagolom, 

zatim sadržaj 

odre enu radnju, te zaklju no i 
vjet, odnosno

aktivnost 
kriterij prihvatljivu razinu u inka 

(mjerenje postignu a na prihvatljivoj
razini)

zadataka

1.5 Pisanje, oblikovanje i vrednovanje 
ishoda u enja 

Konstruktivno povezivanje 

188



1.6 Pozitivni i negativni aspekti primjene 
ishoda u enja 

pedagogija se još 
od utemeljenja mijenjala prate i neprestane mijene 
društveno-povijesnih kretanja, pritom i teorijski i 
prakti no unose i toliko potrebnu živost i inovacije u 
tadašnju školu, naglašavaju i kako su uvijek bili bolji 
oprezni manji koraci, nego radikalni eksperimenti i 
zahvati in vivo. Škola je, kao rezultat postmodernih 
trendova, po ela otvorenije disati, a obrazovna politika 
razumijevati i dopuštati prodor te uvo enje pluralnih 
ideja u naš odgojno-obrazovni sustav
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pomak od pou avanja k u enju i procjeni 

obrazovni 
standardi i ishodi u enja shva aju i promatraju nastavu 
polaze i od kraja (rezultata ili ishodišne mjerljive 
manifestacije znanja), a ne od po etka ili njezina 
procesa
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U inkovitost

Kontrola

predvidivost

prora unatost

1.7 Prema zaklju ku  

transfera znanja

191



Writing Learning Outcomes

Learning outcomes and 
instructional objectives: is there a
difference? 

Writing Measurable 
Learning outcomes

The McDonaldization of 
Society

Pedagogijska istraživanja,

PH-perspektiven. Zeitschrift der 
Pädagogischen Hochschule Zürich
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Studien za den 
Wiederspruchen und Spannungen in Erziehung 
und Schule

193
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„Uspješnost studiranja 
na Sveu ilištu Josipa Jurja Strossmayera u Osijeku",  

Development of 
Quality Assurance System in HE (QUASYS) 

194



„Uspostavljanje sustava unaprje enja kvalitete 
obrazovanja na Sveu ilištu Josipa Jurja Strossmayera u 
Osijeku".

"Vodi  kroz sustav 
osiguranja i unaprje enja kvalitete na Sveu ilištu Josipa 
Jurja Strossmayera u Osijeku'' u 

Sustavni pristup uvo enju ishoda u enja u 
obrazovanje studenata na Sveu ilištu Josipa Jurja 

Strossmayera

„Ishodi u enja - priru nik za 
sveu ilišne nastavnike", 

"ECAS Establishing Career 
Advising Services at Croatian Universities" 

("The 
European Charter for Researchers", "The Code of 
Conduct for the Recruitment of Researchers") 
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tandardima i smjernicama za osiguranje kvalitete 
u europskom prostoru visokog obrazovanja

 Strategijom Sveu ilišta Josipa Jurja 
Strossmayera u Osijeku 2011. - 2020

Standardima i smjernicama za 
osiguravanje kvalitete u Europskom prostoru visokoga 
obrazovanja

sustav još ne pokriva sve djelatnosti Sveu ilišta; 
nije jasno definirano koje dijelove sustava se želi pokriti 
centralno, a koje prepustiti sastavnicama; Priru nik i 
dio postupaka objavljeni su tek nedavno te na in njihove 
primjene još nije razvidan; sustavi osiguranja kvalitete 
po sastavnicama su na razli itim stupnjevima 
razvijenosti

Izvješ a o rezultatima vanjske neovisne periodi ne 
prosudbe sustava osiguravanja kvalitete Sveu ilišta 
Josipa Jurja Strossmayera u Osijeku

Godišnjeg izvješ a o 
funkcioniranju i u inkovitosti sustava kvalitete
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Prijedlog aktivnosti, rezultata, indikatora i termina

UNI-PO-7.7 Mehanizmi pra enja 
i podru ja vrednovanja ishoda u enja
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ishoda u enja

Nacionalna 
zaklada za znanost, visoko školstvo i tehnologijski 
razvoj Republike Hrvatske

Sveu ilište Josipa Jurja Strossmayera u 
Osijeku

Sveu ilište Josipa Jurja Strossmayera u Osijeku

Kvalitetom protiv recesije,

Sveu ilište Josipa Jurja 
Strossmayera u Osijeku

Kvaliteta i društvena 
odgovornost
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2.1 The Ford Pinto Case 

Figure 1 Ford Pinto 3
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Figure 2 Ford Pinto - design defect of the fuel tank 
system (inside the ellipse) 3

Figure 3 Rear-end crash test collisions of the Ford Pinto 
3

Figure 4 Confidential internal Ford's benefits & costs 
analysis 4
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Figure 5 Tragic consequences of design defects of the 
Ford Pinto gas tank 3
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virtue  - 

xinxing

,
Mother Jones 

Magazine

SUNY Press

http://www.safetyforum.com/fordfuelfires/

Engineering Review

Elsevier Academic Press

 Croatian Academy of Engineering, 
Zagreb

Fair Winds Press

Springer-
Verlag London Limited

Bloomsbury Publishing
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Slika 1 Skupna fotografija ispred CAMPUS 02  

Slika 2 Kova nica u WIFI institutu 

Slika 3 Laboratorij za 3D printanje 

Narodne Novine [Online]. 
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Ministarstvo 
znanosti,obrazovanja i sporta [Online].

WIFI-
Kursbuch 2014/15,
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Slika 1 Krug kvalitete 
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Slika 2 Zahtjevi norme i krug kvalitete 

3.1 Nadzor procesa 

3.2  Nadzor proizvoda 

Odgovornost
poslovodstva

Upravljanje
resursima

Mjerenje, analiza,
poboljšanje

Proizvod

Odgovornost
poslovodstva

Upravljanje
resursima

Mjerenje, analiza,
poboljšanje

Proizvod
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3.3 Upravljanje nesukladnim proizvodima 

3.4 Analiza podataka 

3. 5 Popravne radnje
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Slika 3 Popravna radnja 
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markulak@unios.hr

Slika 1 “Longitudinalno” i “lateralno” znanje 
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specijalizacija

Slika 2 Ishodi u enja 
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reprodukcijom

obrazovanje potpaljivanje 
plamena a ne punjenje posude

nije važno ono što je uliveno u 
ovjeka nego ono što je zasa eno
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Slika 3 Sustav osiguranja kvalitete u visokom 
obrazovanju 
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Slika 4 Usporedba prolaznosti studenata s razli itim 
pragovima na GFOS-u 

Slika 5 Utjecaj nedostatka sna na kognitivne sposobnosti 
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Slika 6 Odnos nastavnika i studenta 
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svjesno odgovaran za vlastite postupke

Slika 7 Umna mapa za po etak kolegija 

216
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Neka iskustva u primjeni suvremenih 
prora unskih i eksperimentalnih metoda na 
primjerima izvedenih gra evina
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slika1). 

Slika 1 prikaz položaja kota a na vozilu [1] 

2.1 Karoserija (oplata) 

2.2 Me uosovinski razmak   

 

2.3 Ovjes 

2.4 Upravljanje 

Slici 2. Slici 3.

Slika 2 Quickrelease  [7] 

 

Slika 3  Quickrelease spojen s upravlja em   [3] 

2.5 Gume 

Slika 4 Kišna guma [4]
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Slika 5 Slick guma [4]

3.1 Konstrukcija (šasija) 

Slika 5 Šasija konstruirana u SolidWorksu [7] 

Slika  6 Optimiranje šasije u ANSYS-u [7] 

3.2 Ovjes 

Slika 7 Sklop kota a dizajniran u SolidWorksu [7] 

Slika  8 Prikaz izra enih djelova ovjesa [7] 

3.3 Pogonski sustav 

Slika 9 Pogonski sustav konstruiran u SolidWorksu 
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Slika 10 Prikaz sastavljenog pogonskog sustava [7] 

3.4 Motor 

Slika 11 Prikaz izra enih usisa u 3D tehnologiji  
[7] 

 

Slika 12 Ispitivanje motora na motornoj ko nici [7] 

 

 

3.5 Karoserija (oplata) 

Slika 13 Izrada modela kalupa za oplatu [7] 

Slika 14 

3.6 Sustav ko enja 
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Slika 15 

Slika 16 

Slika17

3.7 Usis zraka 

Slika 18 

3.8 Ublaživa  udara 

 

Slika 19  

 

Slika  20 Prva faza konstruiranja ublaživa a udara [6] 
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2.1 Provjera znanja i kompetencije u prvim 
po ecima 

2.2 IT u studiju i provjera znanja 

Primijenjena mehanika 2002-
027

3.1 Predavanja 
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3.2 Eksperimenti u nastavi 

3.3 Vježbe u nastavi 

3.4 Doma e zada e 

motiviranost

Tablica 1 Naslovi podru ja ankete 
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O predmetnom 
nastavniku.

Tablica 2 Ilustrativni primjer o pitanjima iz podru ja  
  ankete „o predmetnom nastavniku“ 

Tablica 3 Rezultati ankete za uzastopnih osam    
  akademskih godina 

x
N

x

N

osobnom 
motiviranoš u

x
o konceptu nastave

upotrebi eksperimenta u nastavi

konceptu

O predmetnom nastavniku
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5.1 Poha anje nastave 

5.2 Rješavanje doma ih zada a 

5.3 Rješavanje kolokvija 

5.4 Rješavanje kvizova 

5.5 Usmeni ili teorijski ispit 
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Tablica 4 Prolaznost putem kolokvija 

x
N

Tablica 5 Zna enje uz tablicu 4 

N 
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2.1 Hibridi 

2.2 AMICES koncept 
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Slika 2.1 Pogonski sklop [5] 

 
Rekuperationsmodul
Additionsmotor-

Modul-Systemluft
Compound AT
EM/G
Kraftverteiler
Getriebe

Slika 2.2 Konstrukcija motora [5] 

 

Slika 2.3 AMICES ciklus [5] 
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Slika 2.4 Taktovi u cilindru 

2.3 Razlika AMICES-a i ostalih hibrida 

Slika 2.5 Razlika obi nih hibrida i AMICES-a [5] 

 
Conventional ICE Basis: Hybrids 1st Generation 

AMICES Basis : Hybrids 2nd Generation 

Power enhancment  
Efficiency enhancment 
Reduction of weight and costs  

Slika 2.6 Shema koncepta AMICES [5] 

 
Kraftstoff 
Elektrik 

Slika 2.7 Hibridi prve generacije 

 
Integrated compression 
Electric drive 
Refueling 
Recharging 
Regenerative breaking 
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Slika 2.8 AMICES hibrid 

 
Fuel tank  
Compressed air 

2.4 Problemi u realizaciji AMICES-a 

3.1 Mogu nosti izvedbe cilindra kod 
AMICES-a 

Slika 3.1 Konstrukcijske izvedbe cilindra 

234



3.2 Neander sistem 

3.3 Doppelwelle sistem 

Slika 3.2 Doppelwelle sistem 

3.4 Usporedba klasi nog i Doppelwelle 
sistema 

Slika 3.3 Specifikacije Doppelwelle sistema 
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Slika 3.4 Specifikacije klasi nog sistema

Dijagram 1 Ovisnost snage o RPM za Doppelwelle 
sistenm 

Dijagram 2 Ovisnost snage o RPM za klasi an sistem 

 

Dijagram  3 Ovisnost okretnog momenta o RPM za 
Doppelwelle sistem 

 

Dijagram 4 Ovisnost okretnog momenta o RPM za 
klasi an sistem 
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4.1 Klipovi presvu eni keramikom 

Slika 4.1. Klipovi presvu eni keramikom 

Figure 4.1. Ceramic piston coatings

4.2 Grafitni klip 

Dijagram 5 Ovisnost vla ne vrsto e o temperaturi
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Slika 4.2 Karbonski klip, klipnja a i koljenasto vratilo 
[2] 

 

Slika 4.3 Izgled karbonskih (B), eli nih (A) i aluminijskih 
klipova (C) 

 

4.1 Raspodjela temperature po klipu za 
odabrane materijale 

 E=70 GPa

 E=11 GPa

 E=220 GPa
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2.1 Programme Learning Outcomes 

2.2 Module Learning Outcomes 

241



Figure 1 Module design process [10] 

Figure 2 Linking learning outcome 
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Figure 3 Relationship between ECTS credit (time spent) 
for development of competences/Learning outcomes 

Figure 4 Learning outcomes and competences in study  
programmes 

Table 1 Knowledge 

Table 2 Skills 
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Table 3 Competence  

5.1 Writing Programme Learning 
Outcomes

[9]

5.2 Writing Module Learning Outcomes 

Figure 5 The Cognitive Domain [12] 
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[9]
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2.1 SB Solarni demonstracijski centar 

2.2 Slavonica Mehatronica 
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2.3 Navigator 

Tablica 1 Stru no usavršavanje nastavnika 
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3.1 The representation of professional 
practice within the curricula 

Table 1: Students satisfaction with the 
position/representation of the professional practice in 
their study programme (percentage of answers) 

at my study
programme

3.2 Education for requirements of labor 
market
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Figure 1 Means of student assessment for the question, 
"This study program is preparing me well for the labor 

market" (within a possible range from 1 – strongly 
disagree up to 4 – strongly agree) 

Table 2: Means of teachers' assessment of the study 
programs (on a scale from 1 - strongly disagree to 4 - 
strongly agree) 

3.3 Employment opportunities 
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Figure 2 Students' assessment of employment 
opportunities in the profession 

Figure 3  Student plans on employment 

3.4 Verification of the appropriateness of 
the acquired learning outcomes 
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2.1 Research process 

2.2 Research goals 

2.3 Research objectives 

2.4 Instrument of the research 

3.1 Name(s) of the qualification (generic + 
subject specific)  
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Table 1 Overview of the different titles used for the 
same qualification/level of education 

Table 2 Minimum volume requirement for the analysed 
study programmemes 

UNMO SVEMO UNTZ UNBL University of 
Graz

3.2  Level of the qualification 

3.3 Entry routes 

Table 3 Entry routes 

4.1 Competencies at the level of 
qualification 

Upon completion of the first cycle of studies, the 
student will: 

259



(This curriculum alone recognises and differentiates 
between the general and specific competencies acquired 
by students after completing the first cycle.) 

Upon completion of the first cycle of studies, the 
student will: 

As for the learning outcomes after the first cycle of 
studies, the students will have: 

4.2 Learning outcomes at the level of 
units/groups of units 
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Upon completion of the first cycle of studies, the 
student will: 

SVEMO

After completing undergraduate studies, students 
will be able to / know how to: 

General goals: 

Selected specific objectives: 

5.1 Labour market 

Employability and transferable skills
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5.2 Further education/progression 

Table 4 Progression to the second cycle  

some

w offer
including

) or
UNSA )

.
,
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study .
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, publishing, .)
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.
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Slika 1 Procjena osposobljenosti u srednjoškolskom 
obrazovanju [1] 
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Slika 2  Procjena važnosti pojedinih znanja i vještina[1] 
 

3.1 Tehni ko crtanje i poznavanje 
AutoCAD-a 

 

Slika 3 Specijalizirana informati ka u ionica  u 
Tehni koj školi Slavonski Brod 

Slika 4  Vježbe iz Elemenata strojeva 
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3.2 Obrada materijala 

Slika 5 Tokarenje na klasi noj tokarilici 

Slika 6 Nastava CNC tehnologije
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Slika 7 Izrada programa tijekom nastave Numeri ki 
upravljanih strojeva 

Slika 8 Nastava Glodanja CAD/CAM tehnologijom 
 
3.3Vještine mjerenja  

Slika 9 Nastava Kontrole i osiguranja kvalitete 
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Slika 10 Sudionici obuke za rad na stroju 
 NCT S280[4] 

Slika 11 Dodatna nastava – priprema za natjecanje 

Slavonica mehatronica, 
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2.1 How does a quadrotor copter work 

Figure 1  Parrot AR.Drone 2.0 - quadcopter 
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Smart 

3.1 Control technology 

Quanser 
QNET Vertical Take-Off and Landing (VTOL)

Figure 2 Quanser QNET VTOL on the ELVIS II 
board 

3.2 Visual programming  

3.3 Students projects 
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Drone-
Proxy

3.4 Machine Vision 

Machine 
Vision 
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Figure 1 The scheme for entering master programme Mechatronics in Rehabilition
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4.1. Core courses 

4.2. Elective courses 

4.3. The equipment for laboratory work 

Figure 2 Examples of the equipment for laboratory work 
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3.1 SCL requires an Ongoing Reflexive 
Process 

3.2 SCL does not have a ›One-Size-Fits-All‹ 
Solution

3.3 Students have Different Learning Styles. 

3.4 Students have Different Needs and 
Interests. 

3,5 Choice is Central to Effective Learning in 
SCL.

3.6 Students have Different Experiences 
and Background Knowledge.

3.7 Students should have Control Over their 
Learning.

3.8 SCL is about ›Enabling‹ not ›Telling‹.

3.9 Learning needs Cooperation between 
Students and Staff.
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4.1 Common excuses & complaints 

Example:

(Often case now is: teachers have a lot of 
preparatory work to do in order to make sure their 
students will be able to take notes from what they say in 
class and then repeat this in their examination. As a 
result, usually neither teachers nor students don t have 
much joy in that.)
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4.2 Paradigm shift 

Figure 1 A role of a college – paradigm shift 

Figure 2 A role of a teacher – paradigm shift 
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5.1 SCL AND BOLOGNA PROCESS 

ACUE,
The University of Adelaide. 

,
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Figure 1 Exemplary slide from a video presentation [2] 

Figure 2 Picture from a still of a video lecture when 
reviewed using a computer and a smartphone [2] 
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Figure 3 Stills protected with a watermark from two 
video lectures [6] 
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Formula Society of Automotive 
Engineers

business

Formula Society 
of Automotive Engineers
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Figure 1  Formula Student FSB-RT04 „Arctos“  

Figure 2  Natjecanje na stazi Hockenheim, Njema ka 
2013.  

Figure 3  Prikaz primijenjenog sustava zaštita na Formuli 
Student „FSB-RT04 Arctos“, izvor diplomski rad, 

Marko Šoštar  

Figure 4  Prikaz sustava zaštite na Formuli Student 
„FSB-RT04 Arctos“, izvor diplomski rad, Marko 

Šoštar  
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Figure 5  FSB-Racing Team na natjecanju u VB na stazi 
Silverstone, srpanj 2014.  

Figure 6  FSB RTo4R ARCTOS 

diplomski 
rad
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Slika 1 Infrastruktura kvalitete 
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Slika 2 Sustav akreditacije s navedenim norme 
Slika 2 Norme po kojima se provodi 
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Slika 3 Tehni ka osposobljenost tijela za 
ocjenjivanje sukladnosti 
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LTERATURA
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upravljanje kvalitetom

Aktivno u enje i kriti ko mišljenje
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Figure 1 Educational model of Product Development 
Process accordingly to [3-7] 

Table 1 Learning outcomes of course stream 
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Figure 2 Engineering design and product life issues 
keywords 

Figure 3 Students and teachers during disassembling 
exercise

those 
who would like to learn more
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Tablica 1 Sastavni dijelovi proizvodnog procesa
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Tablica 2 Redoslijed postupka obrade proizvodnog procesa 

Tablica 3 Godišnja koli ina proizvoda koju je potrebno 
posti i u proizvodnom procesu 

3.1 Model 1 

312



Slika 1 Grupe proizvoda, Create modul modela 1 

Slika 2 Prosje no vrijeme rada strojeva u vremenu 
simulacije, model 1 

Slika 3 Vrijeme strojne obrade i prosje no vrijeme 
ekanja proizvoda A, B i C,model 1 
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Tablica 4 Proizvodne mogu nosti modela 1 proizvodnog 
procesa 

3.2 Model 2 

Slika 4 Grupe proizvoda, Create modul modela 2 

Instantaneous 
Utilization

Slika 5 Prosje no vrijeme rada strojeva u vremenu 
simulacije, model 2

Tablica 5 Proizvodne mogu nosti modela 2 proizvodnog 
procesa 

3.3 Model 3 
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Slika 6 Prosje no vrijeme rada strojeva u vremenu 
simulacije, model 3

Tablica 6 Proizvodne mogu nosti modela 3 proizvodnog 
procesa 

3.4 Odabir optimalnog simulacijskog 
modela 
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Tablica 7 Rezime rezultata simulacijskih modela proizvodnog procesa 

Sveu ilišta u 
Rijeci Ministarstva 
znanosti, obrazovanja i sporta Republike Hrvatske

Federalnog ministarstva obrazovanja i 
nauke Bosne i Hercegovine

 

International Journal of Simulation 
Modelling (IJSIMM)
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„Hrvatski kvalifikacijski okvir (engl. Croatian 
Qualifications Framework, CROQF) 

318



 (European Credit Transfer and Accumulation 
System)
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1.1 Institutional involvement in policy 
developments and 
implementationPlease for all 
formatting of the paper use the 
provided styles within this template, 
including the subtitle as well 
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1.2 Integrated approach to structural 
reforms 

Bologna triangle

Figure 1  The adoption of the CROQF Act 
consequently boosted changes in the legislation 

regulating both recognition and quality 
assurance 

327



1.3 Mutual trust 
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Table 1 

334



Table 2 Possible users group 
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Table 3 Number of beneficiaries 
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Figure 1 Break-even analysis 

Figure 2 Profit and loss (cumulative annual values 2010-2014) 
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Design of mechanical 
structures), University book,
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Slika 1 Zbirni rezultati prvog testa prema završenim 
srednjim školama 

341



Slika 2 Srednje škole iz kojih dolazi najve i broj 
studenata koji upisuju stru ni studij strojarstva 

Slika 3 Anketni obrazac strana 1 

Slika 4 Anketni obrazac strana 2 

342



Slika 5 Anketni obrazac strana 3 

Tablica 1 Nezaposlenost u regiji 

Tablica 2 Usporedba nezaposlenosti - strojarstvo i 
ekonomija 

Stanovništvo
umilijunima

Nezaposleni
/2012

Zaposleni
/2012

Nezaposleni/
kolovoz 2014

RH 4.284889 324324 829874 289889

Varaždinska 0.175951 10447 35648 8635
Koprivni ko križeva ka 0.115584 8156 16126 7233
Krapinsko zagorska 0.132892 8214 16446 7547
Me imurska 0.113804 7528 23623 6534

Regija ukupno 0.538231 34345 91843 29949
Regija/RH 12.56% 10.59% 11.07% 10.33%

Nezaposlenost

Nezaposleni
prvostupnici
/inženjeri
strojasrtva
/rujan 2014

Nezaposleni
dipl.inž i više
strojarstva
/rujan 2014

Ekonomisti/
bacc i mag/
rujan2014

RH 16 389 4667

Varaždinska 1 9 102
Koprivni ko križeva ka 0 4 84
Krapinsko zagorska 0 6 67
Me imurska 0 4 94

Regija ukupno 1 23 347
Regija/RH 6.25% 5.91% 7.44%
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Tablica 3 Poslovanje poduzetnika u 2012. godini  

Slika 6 Struktura nezaposlenih u Republici 
Hrvatskoj prema razini obrazovanja  

Slika 7 Struktura nezaposlenih prema razini   
obrazovanja - podaci za regiju 

Prihodi 2012
u milijunima
kn

Rashodi 2012
u milijunima
kn

Izvoz/2012
mlrd $

Uvoz/2012
mlrd $

Neto dobit/2013
u milijunima kn

RH 610.37551 594.637464 12.34365296 20.76184576 3529

Varaždinska 20.861827 20.437186 0.964583449 0.674488044 397
Koprivni ko križeva ka 9.379577 9.297949 0.317801874 0.222401281 103
Krapinsko zagorska 9.704509 9.687027 0.408727439 0.354771357 259
Me imurska 10.455576 10.127973 0.521704741 0.394780219 332

Regija ukupno 50.401489 49.550135 2.212817503 1.646440901 1091
Regija/RH 8.26% 8.33% 17.93% 7.93% 30.92%

Poslovanje poduzetnika

344



Sveu ilište Sjever

Polimeri
Sveu ilište 

Sjever

 

Analiti ki bilten
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2.1 Po etak prakse 

2.2 Studenti, engleski jezik 

2.3 Institut,odnos izme u fakulteta i 
gospodarstva 
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5.1 Force measurement by KUKA robot 

Figure 1 Force measurement by KUKA robot 

5.2 Development of an automated test system 

Figure 2 Development of an automated test system for non-
destructive testing of threaded tube in cooperation with 

an automotive company 
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5.3 Object information using NFC 

Figure 3 Object information using NFC (Near Field 
Communication) 

5.4 Remote Controlled Car by Raspberry 

Figure 4 Remote Controlled Car by Raspberry 
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Figure 1 Description of qualification 

2.1 Professional competences for 
mechanical engineering field

351



Figure 2 Knowledge for mechanical engineering field 
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Figure 3 Skills for mechanical engineering field 
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Professional competences for mechanical engineering field

Figure 5 Minimal performance standards for evaluating the competence 
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Table 2 

Table 3 
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5.1 Aims

5.2 Outcomes

5.3 Knowledge

5.4 Skills 

5.5 Competences
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