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PREFACE

In the context of a rapidly evolving world, university graduates need the appropriate
competences to manage the changes, complexities and uncertainty of the modern world of
work. Requirements of employment and the workplace reflect advancements in knowledge
and innovation being adopted by companies and the economy. Designing sustainable and
practical solutions to equip students with employability and entrepreneurial skills requires a
dialogue between academia and business. Finding space in the academic curricula to embed
topics with relevance to the global labour market challenges can be addressed by mutually
beneficial cooperation between these two stakeholder groups. The direct involvement of
industry stakeholders in the curriculum design and delivery is seen as an opportunity to keep
certain study programmes closely relevant to the needs of the labour market. This objective
is best materialised by the dual system of education. The integration of regular practical in-
company phases in study programmes makes curricula more flexible and responsive to the
current industrial and technological developments. The advantages of the dual system of
education are innumerable. They are not specific to engineering studies but are particularly
relevant to this field. A few examples include:

For companies:

training of specialists in accordance with the requirements of the company
direct influence over the formation of the required skills

better HR planning and securing permanent recruitment

HOO0

close relation with students at a very early stage and the opportunity to identify the
best students

3

faster integration of employees with reduced costs for adaptation of the recruited
graduates to the requirements of their own business

¥

more formal/better transfer of knowledge and experience from leading employees to
young colleagues

¥

involvement in the education process and approach to cooperate with universities in
fostering employer branding

¥

build a sustainable and reliable relationship with the academic sector — improve
cooperation with universities and facilitate access to research findings

For students:

acquisition of practical training and industry-related skills at an early stage

3 O3

better understanding of underlying theoretical notions and higher potential to achieve
better academic results

possibility for early specialisation in a professional field

access to knowledge shared directly from professionals

source of first personal income

increased motivation through an engaging learning experience

award of a state-recognised job-related document (after passing exams)

GOROD0

deeper confidence stemming from being able to say "l can do it" and not "l know it"
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For academics:

more flexible modernisation and curriculum updates of ongoing academic programmes

ox e

ensure that taught content and teaching methods reflect the state-of-art in the
concerned professional field

improved understanding of theoretical notions for students by practical application

3 3

increased relevance of engineering curricula through tight cooperation with the
industry

¥

increased attractiveness of offered academic programmes and increased number of
students

¥

improved employment rate of graduates and therefore reaching better national
ranking rates

e’

build a sustainable and reliable relationship with the industrial sector

For the state and society:

specific measure for addressing youth unemployment

reduction of emigration among young people

increased labour discipline (payment of taxes and social security) and motivation for
professional development

attracting investments and improving regional innovation power due to the availability
of skilled and well-qualified young professionals

This methodological document aims to highlight the successful engagement experience
between universities and industrial companies in three EU Member States: Bulgaria, Romania
and Croatia. Within the project DYNAMIC, academic and industrial experts came together
to jointly design and implement practice-integrated dual higher education models that are
feasible for the country-specific conditions and regional needs. We would like to share with
you the lessons we have learnt from the past 3 years of international cooperation (2017-
2020), based on the evaluated data from the three country-specific implementations. This
document serves the purpose to evidence the benefits of dual higher education for the
flexibilization and modernisation of engineering curricula. It demonstrates a functional
methodology for the modification of existing academic programmes and their realignment
with current industry needs. Finally, the document aims to highlight the good practices with
a high degree of transferability to other institutions, partnerships, thematic areas or curricular
settings and promote the upscaling of dual higher education across Europe.

The project DYNAMIC team
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Introduction

Advanced technologies are changing manufacturing industries and transforming traditional
business models and supply chains into dynamic and interconnected systems. There is
an urgent need to create a flexible, adaptable and active learning workforce. Education
providers are challenged to regularly update engineering curricula in order to respond to
the rapidly changing business and technological environment. However, the modernisation
of an ongoing curriculum is often obstructed by a lengthy process of design, approval and
accreditation phases within a laggard legal framework (university perspective). Furthermore,
there is a lack of methodology on how to involve industry stakeholders in the design and
delivery of curriculum content and practical in-company training (business perspective). To
tackle these problems, the project DYNAMIC has established a knowledge alliance between
academic organisations, industrial enterprises and chambers of commerce and industry to
ensure a better flow of labour market intelligence and improve innovation capacities of the
academic and industrial stakeholders. The alignment of both objectives — recurrent gathering
of information on the skills needed by the industry and continuous reflection of these in the
learning — can be realised through a practice-integrated dual study education programme
that can strengthen the supply-demand feedback loop between business and academia.

The aim of the DYNAMIC project was to develop, implement and evaluate three practice-
integrated dual undergraduate engineering programmes in Bulgaria, Romania and Croatia.
The study programmes identified for the pilot project reflect the domains of strategic
importance for the regions in which the academic and industrial partners are located.
Therefore, the following programmes were selected for adaptation in dual form: Mechatronics
and Robotics, Naval Architecture and Marine Technology and Mechanical Engineering and
Production. Experience was shared from Germany and Austria, with knowledge drawn
from two existing programmes: Mechanical Engineering and Production Technology and
Organisation. The curriculum development process followed a participatory co-development
approach involving the key stakeholders from academia, business, chambers of commerce
and industry as well as through consultations with the students concerned. Regional working
groups were formed comprising of one university working with two companies and a chamber
of commerce and industry for each country of the pilot implementation.

Pilot dual Programms

BULGARIA ROMANIA

CROATIA

The activities in the DYNAMIC project were organised around the development, preparation,
implementation and evaluation of the dual pilot programmes in the field of engineering.
National focus groups of key stakeholders worked on the adaptation of ongoing engineering
curricula according to identified industry training needs, development of the syllabuses for
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practical in-company training activities and elaboration of a coordinated implementation
plan. To ensure the successful implementation of the pilot dual programmes, the project
has developed a toolkit for documentation and assessment of the practical training for
use by academic supervisors. To strengthen the training capacity and capabilities of the
companies involved in dual education, the project also offered training for industrial mentors.
The evaluation outcomes of the curriculum adaptation and implementation processes are
reflected in the present document "Guidelines for design and implementation of dual
practice-integrated higher education engineering programmes in the national context of
Bulgaria, Croatia and Romania".

Fig. 1. Structure of project DYNAMIC

#1 # 2 # 3 #4 #5

Curriculum development  Toolkit with templates  Train the trainer Pilot Implementation  Transferable guidelines

The methodological framework of the present document is based on empirical data collection
through qualitative methods. During the evaluation process, a content analysis of project
documentation and partners' reports has been applied in regular terms. For the data validation
and extraction of lessons learnt interviews with individual partners as well as peer reviews
with the participation of the main stakeholder groups have been conducted. The evaluation
results provide the groundwork for the formulation of the present Guidelines and pay particular
attention to elements with high transferability potential in similar institutional and country-
specific settings. Therefore, the primary aim of these Guidelines is to support curriculum
developers and faculty members in the partner and further higher education institutions involved
in the development of practice-orientated education. In the medium term, the Guidelines
intend to promote the scalability of the dual higher education model in Bulgaria, Romania and
Croatia and contribute to the development of more practice-integrated dual higher education
programmes. In addition, the Guidelines aim to support academic staff in supervising positions,
HR managers and industrial mentors in companies interested in active talent development and,
last but not least, researchers in the field of vocational education and training, professional
education, and comparative education systems.

These Guidelines are structured in 11 chapters altogether. The first one presents the dual study
model applied in higher education in Germany and Austria, where this model has been in practice
for a long time now. Practical examples for dual higher education programmes in Germany and
Austria are provided by the DYNAMIC partners — the University of Applied Sciences Wismar and
University of Applied Sciences Joanneum. The second chapter investigates the transferability
of the model identifying adaptive elements from the German and Austrian systems that are
applicable to the national settings of Bulgaria, Romania and Croatia. Chapter 3 describes the
context of curricula development by highlighting the common prerequisites resulting from
the European cooperation in higher education; it also points out the limitations resulting from
the specifics of the national higher education systems. Chapter 4 describes the approaches
of curriculum development or curriculum adaptation for dual implementation followed by the
partners in each country. Chapter 5 is devoted to the curriculum implementation. Consequently,
chapters 6 and 7 are targeted at the academic and industry mentors by providing useful
information on further qualification options and lessons shared by the mentors who have gained
first experience with dual education within the DYNAMIC project. The next three chapters
discuss on the lessons learnt from the implementation of the dual higher education pilot models,
the impact expected in the long term as well as the implications for European cooperation in
dual higher education. Finally, chapter 11 provides a brief outlook for further cooperation.
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1. pual study model in higher education

The approximation of both streams—on the one hand, the "academisation of the employment
system" and on the other hand the "professionalisation of higher education”, has led to
"dualization" of a number of undergraduate and post-graduate study programmes. (Elsholz
2015; Kurtz 2015). "Dual study" is defined as a hybrid qualification model combining
elements from both vocational and higher education systems. A dual study programme
is composed of academic elements acquired at the university and professional elements
practically acquired at a company. The company-based elements rest and construct on
the theory basics from the academic part of education. The direct involvement of industry
stakeholders in the curriculum design and delivery is seen as an opportunity to keep certain
study programmes closely relevant to the needs of the labour market. The integration of
regular practical in-company phases aims to make the curricula more flexible and responsive
in order to keep pace with the rapid technological advancement and increasing innovation
pressure.

The following chapter defines the dual higher education based on literature reflecting the
perspective of the educational systems in Germany and Austria. The theoretical description
of each of the described forms is accompanied by a practical example from the University of
Applied Sciences Wismar (Germany), and University of Applied Sciences Joanneum (Austria).

1.1 Definition of dual studies

Due to the wide and confusing variety of formats, structures and terminology associated with
the dual studies in the past, the Science Council in Germany has conducted a systematisation
and in 2013 published the position paper "Recommendations for the Development of Dual
Study Programmes". In this paper, the Science Council defines six dimensions of the dual
approach. The recommendations of the Science Council distinguish the term "dual study"
from the other practice-oriented study formats and formulate a qualitative classification of
the existing dual study formats. To define a study programme as dual, at least the minimum
requirements for the first three of the following six quality-relevant dimensions must be
fulfilled (WR, 2013):

Relationship of the locations of learning: measures in which the learning places are
interlinked in content, time and institution

Scientific/academic aspect: scope of academic training and academic requirements
of study

Design of the practical phases: duration of the practical phases, intensity of the
learning process at the practice partner location, level of content delivered by the
practice partner

Services of the practice partner: involvement of the students in the company

Support from the university: offers that go beyond the teaching of technical learning
content

Costs and financing options

The Science Council recommends that only study programmes that meet the minimum
requirements for duality and academic degree shall be considered as dual. The criterion of
duality presupposes a curricular interlinkage and relationship of the learning places. This feature
of the dual study corresponds to the content, time and institutional interlinking of the learning
venues, in the form of a closed curriculum that explicitly assigns certain learning processes
to the respective learning venues and defines learning objectives and learning content (WDP
152, p.21). It is important to coordinate learning content and modules, to incorporate the
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practical components into the curriculum and to include them in the ECTS system (WR, 2013).
The academic criterion designates at least a science-related training format.

Several practice-oriented study formats that do not meet the recommended criteria for
duality, for example, courses of study that only enable unrelated theoretical and practical
phases are not referred to as dual by the Science Council. According to this definition, the
accompanying study formats, such as studies with study-accompanying internships, should
not be considered as dual. Nevertheless, such educational offers are recognized as valuable.
Courses in which there are no organizational-institutional or content-related interlinking of
the learning venues offer greater freedom and flexibility for the actors as well as a demanding
academic study. They are easier to adapt to regional needs and are of great importance for
the development of regional skilled workforce (WR, 2013, p.23).

1.2 Dual study models in Germany

Based on the recommendations of the Science Council described in the previous chapter, the
following systematisation of the dual study formats in Germany can be presented as follows:

Fig. 2. Forms of dual higher education in Germany

INDIVIDUAL
STUDY MODELS
EDUCATION PATHWAY
BACHELOR
Initial . . - . c
with vocational training vocational-training-integrated
education ... ...l i i i e tee ittt it ittt .
with practice components BACHELOR
practice-integrated
MASTER/BACHELOR
Continuing . . ) Lo
with professional occupation job-integrated
education | . ... . i
with practice components MASTER/BACHELOR

practice-integrated

Source: Wissenschaftsrat, 2013 (Typologie der dualen Studienformate), translated from German into English

In general, study programmes at the universities of applied sciences are highly application-
oriented and of great practical relevance. Against this background, particularly the universities
of applied sciences offer the so-called dual study programmes (duale Studiengange), which
integrate vocational training and work through practical placements in an academic programme.
Forthis purpose, highereducation institutions conclude cooperation agreements with companies
which provide training or traineeships. The study programmes, which integrate vocational
training, link the study courses with in-company training in certain occupational fields. The
periods of study and work experience are distributed according to various models and subject
to the study regulations (Studienordnung) or module description. Study programmes at the
universities of applied sciences, which integrate vocational training, lead to two qualifications
for entry into a profession: graduates are awarded the Bachelor's degree, and at the same
time, they obtain the vocational training leaving certificate for the occupation in which they
have been trained. In study programmes, which integrate practical placements, the students
complete more practical assignments, in addition to the practical semesters required in the
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regular study programmes. The difference of a vocational-integrated dual study programme
compared to a practice-integrated dual study programme is illustrated with the figure below:

Fig. 3. Comparison between VET-integrated
and practice-integrated dual higher education

VET-integrated Practice-integrated

g EEE ., . KN
el

Academic degree (Bachelor) Academic degree (Bachelor)

Practical experience Practical experience

(Vocational qualification certificate) (Reference letter from company)

The following section describes, in brief, the vocational-training-integrated and practice-
integrated models of dual study programme and presents a practical example for each of
these forms provided by the University of Applied Sciences Wismar (Germany). To better
highlight the similarities and the differences between the two dual study forms, the same
engineering undergraduate programme has been selected as a demonstrating example for
each of the two forms.

1.2.1 Dual vocational-training-integrated study

Definition:

For dual higher education programme, integrating vocational training, professional training
is systematically applied within the study programme. This study form combines academic
studies with vocational training, whereby the student acquires two officially recognised
degrees. In addition to the first academic degree (Batchelor's), a state-recognised professional
qualification is acquired.

Characteristics:

Connects academic study with vocational training in a state-recognised professional
occupation

Leads to the acquisition of a university degree and a certificate for acquiring a professional
occupation (two independent degrees — an academic and a professional one)
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¥

A structural institutional integration of study and training (organisational, through
contact of a university/professional academy and a practice partner)

Transfer/recognition of parts of the vocational training as academic study achievements

The required learning content is taught in many cases by the university

O30

Study content and training are usually interconnected in such a way that after
completing the studies, a final examination in the field of the professional occupation
at the respective chamber (usually industry and commerce or crafts) can be passed

A training contract is an admission requirement
(Maschke 2015; Stifterverband fir die Deutsche Wissenschaft)

Example from the University of Applied Sciences Wismar, based on the dual vocational-
training-integrated Bachelor programme in Mechanical Engineering

The University of Applied Sciences Wismar, currently offers the possibility of completing
a dual vocational-training-integrated Bachelor's degree programme in Civil Engineering,
Mechanical Engineering, Mechatronics, Information Technology and Electrical Engineering
as well as in Business Informatics. All dual vocational-training-integrated programmes
are adapted to the quality standards of the Science Council and are independent degree
programmes. The course of study is tailored to the premises of the University of Applied
Sciences Wismar, and its curricular division in winter and summer semesters. This type of dual
study model is exemplarily presented on the dual vocational-training-integrated Bachelor
programme in Mechanical Engineering.

The standard period of studying in the dual programme in Mechanical Engineering is nine
semesters (four and a half years) and it is completed with 240 ETCS points. The first and
second semester (first academic year) are purely practical. The first year of study is focused
on the professional and theoretical preparation for the external final examination in front of
the respective chamber (Chamber of Industry and Commerce (IHK) or Chamber of Crafts
(HWK)). The professional practice is obtained mainly in the partner companies. Learning
venues are the Schwerin Training Centre (SAZ), the training company and the University of
Applied Sciences Wismar, which cooperate closely with each other.

The curricular interlinkage is accomplished through the acquisition of extra-curricular credits
acquired through professional practice in the company, in the first year of study. A recognition
of the practice credits in the course of study is followed by a practice transfer report, whose
preparation is based on the tasks from the company. The regular Bachelor's degree at the
University of Applied Sciences Wismar, begins from the 3 semester.

In the lecture-free periods, as well as in the practical semester, the vocational training in the
company continues. After three years a proficiency exam is taken externally in front of the
responsible chamber. After graduation of the VET part, the lecture-free periods are used for
engineering internships. Furthermore, follows the preparation of the Bachelor thesis whose
topic is provided by the company.

The dual vocational-training-integrated Bachelor's degree in Mechanical Engineering at
a glance:

Admission requirements: a university entrance qualification and a training contract
over the entire standard period of study with a company entitled to a qualification
Standard period of study: 9 semesters

Credits: 240 credits

(oI O3 O

Degrees awarded: professional occupation certificate as well as academic Bachelor's
degree
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Fig. 4. Dual VET-integrated Bachelor in Mechanical Engineering at the
University of Applied Sciences Wismar

Case Germany
Dual Bachelor in Mechanical Engineering — VET-integrated

Professional Training
in the company

Professional Training
in the company

el Professional Trainin .
%) . 9 Courses and laboratories
in the company
Professional Trainin .
3 , 9 Courses and laboratories
in the company
W Professional Trainin .
%) 9 Courses and laboratories

in the company

Professional Training
in the company

Courses and laboratories

Professional Training

i Courses and laboratories
in the company

S7

Professional Training
in the company

S8

Courses and laboratories

Internship and

. Courses and laboratories
Bachelor-Thesis

S9

Thesis
Exams Exams Exams | Exams | Exams
Defence

w 01
w10
w 20
w 30

1.2.2 Dual practice-integrated study

Definition:
etinition:

The practical components are systematically and to a greater extent integrated into the
study as compared to the regular degree programmes with a mandatory internship. The
practical components are at least structurally and institutionally interlinked with the study
(organizational, through a contract between the university and the practice partner).
Recognition of the practical components as learning achievements and specific competence
acquisition follows (WR, 2013).

The dual practice-integrated degree programme includes studying at a university as well
as practical work in a company. In contrast to the dual vocational-training-integrated
programme, the students in the practice-integrated dual programme do not acquire a
recognised vocational qualification in the respected professional field (Maschke, 2015).
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Characteristics:
Combines the study with longer practice phases in the company, which are supported
by coordinated theoretical education phases at the university
Leads to the acquisition of a university degree only
Structurally and institutionally interlinked theoretical and practical phases

Recognition of components of the training in the company as academic achievements

O OO

A work or internship contract is an admission requirement

Example from the University of Applied Sciences Wismar, based on the dual practice-
integrated Bachelor's degree in Mechanical Engineering

In order to enhance the career preparation and ensure higher chances on the job market
for its students, the University of Applied Sciences Wismar offers dual practice-integrated
programme as an alternative study mode option for several of its regular programmes. It
combines a regular Bachelor's or Master's degree programme with a study-related practice in
a company. In parallel with the academic studies, practical work during the lecture-free periods
takes place in close consultation with the contracting company, taking into consideration
the study objectives specified in the training agreement. During this time, the study-related
and contractually agreed areas have to be undertaken in the contracting company. Elective
modules, project work and a Bachelor thesis are components of the curriculum and should be
prepared under the academic supervision of professors from the respective department. The
students are supported by a mentor/supervisor, both in the company and at the University
of Applied Sciences Wismar. A number of assessments are based on case studies from the
training company to gain the credits assigned to the practical components.

The provision of a dual practice-integrated programme is related to a significant increase
in the practice hours. The duration of the practical phases in a dual practice-integrated
programme should be at least 50 per cent higher than the practical part of the internships
specified in the study-related and examination regulations for the regular programmes. The
requirement for starting a dual practice-integrated study is, in addition to the study-related
admission requirements, the submission of a contract between the University of Applied
Sciences Wismar, the company and the student, considering the university's own quality
criteria for the dual study. On this occasion, it shall be considered that the practical elements
are included in the programme in such a way that they comply with the competences related
to at least one quarter of the credits envisaged in the programme in at least four relevant
modules confirmed by the competent examination board.

If the requirements are fulfilled, the dual practice-integrated study mode will be listed in
the Diploma Supplement. The content and course of the dual practice-integrated study are
governed by the applicable legal provisions of the examination and study regulations of
the University of Applied Sciences Wismar for the chosen study programme. The University
of Applied Sciences Wismar reserves the right to limit the number of study places. The
application in the chosen study programme will be considered in the admission procedure
according to the legal regulations. The number of study and training positions offered by the
company depends on the particular company conditions.
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Fig. 5. Dual practice-integrated Bachelor in Mechanical Engineering at
University of Applied Sciences Wismar

Case Germany
Dual Bachelor in Mechanical Engineering — practice-integrated

Mandatory
Courses and laboratories practial
activities

Mandatory practial
activities

Courses and laboratories

Mandatory
Courses and laboratories practial
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Courses and laboratories Mandatc.)r‘y'practlal
activities

Mandatory
Courses and laboratories practial
activities

Courses and laboratories

Industrial placement Bachelor-Thesis

S & Q P
2 2 z 2

1.3 Dual study forms in Austria

© © 0 0 0 0 0 0000000000000 00000000 0000000000000 000000000000 000000000000 000000000 .

The dual study model in Austria is analogically established and comparable to the German
model described in the previous chapter. In Austria, for example, "dual study" is understood
as university studies with integrated practice periods in a company. At the end of the study,
the academic degree Bachelor or Master is obtained.

According to the Agency for Quality Assurance and Accreditation Austria based on the
University Quality Assurance Act and the Federal Ministry of Education, Science and Research
(BMBWF), a study programme has to fulfil the following criteria to be accredited as a "Dual
study programme":

Repeated succession of theoretical and practical phases and continuous reflection

The practical phases go beyond the usual scope of a professional internship in one
university of applied sciences, both in terms of time and specification of the content

The acquisition of curricular defined competences takes place and is at both learning
locations characterised by the combination of science and implementation orientation

The company must undertake a training obligation and be able to convey the intended
course content
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¥ The organisation of the theoretical and practical phases provides the framework for a
tolerable total time load for the students

L} The admission procedures for universities and companies are responsibility of the
respective partners and are coordinated with each other

¥ The relationship between the three parties — student, university and company, is
subject to the binding regulations for quality assurance.

{¥ There is a continuous training partnership with appropriate remuneration for the
practical phases as part of an employment relationship, which is ideally continued
consistently for at least two-thirds of the study period

The types of higher education programmes, including the dual forms, are described in the
table below.

Table 1. Characterisation of study programmes in Austria (EQF 6-7)

Health
Sciences

Dual or coop
programmeme

Dual or coop
programmeme

Regular
fulltime

Work-enabling
part-time

EQF Level
Bachelor /
Master

Type of
programme
HE or HVET

Duration
(semesters)
Bachelor /
Master

Balance
between
education in
university
and industry

Curriculum-
integrated
Work-
related
Work-based
Work-
integrated

Formal
contract

Work-
integrated

6/7

6/4

60-70%
university,
different
modules
3 months
Y> week

Work-
integrated

Employment
contract
(+educational
part)

Source: Hochrinner, 2020

Fulltime

50% university

50% company

(4x12 weeks a
40h)

Work-
integrated

Employment
contract
(+educational

part)
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1 internship
between
4t and 6t
semester

Curriculum-
integrated

Internship
contract

Working
fulltime,
studying at
weekends

Work-based

Employment
contract

fulltime

Short
placements
in the
hospital

Work-
integrated

Placement
without
payment




Example from the University of Applied Science FH JOANNEUM based on the dual study
programme Production, Technology and Organisation

The programme Production, Technology and Organisation (PTO) was the first dual higher
education programme in Austria, established in 2002. It is hosted by the Department of
Engineering at the University of Applied Sciences FH Joanneum Ltd., Graz. The programme is
developed jointly by representatives of the higher education institution and industry partners.
The university has the lead in the development and implementation of the programme, which
is also reflected in the ratio between lecturers from the university (60%) and industrial partners
(40%) being involved in the educational process.

The model of learning applied is a so-called curriculum-integrated learning which describes
the development of integrated lessons helping students make connections across subjects
and disciplines. Beside the process of curriculum development and revision, industrial partners
are also involved in mentoring the final thesis (co-mentoring together with an academic
mentor). The university has the overall responsibility for conducting student assessments. The
involvement of the industry partners in student assessments is related to the practical part
of education (work at companies) and is not unified. Industry mentors are usually supporting
academic staff by issuing recommendations for student assessments, or drafting reports
based on a standardised reporting form.

Industry partners have a direct working contract with all dual students in line with the Austrian
Labour Law. Usually, students have part-time contracts (50% of the fulltime working contract).
The first two semesters are usually carried out only by the universities. Starting from the 3rd
semester, the educational process is divided between the university (theory at university)
and industry partners (practical training) with a division of approximately 50:50 at Bachelor
level. The teaching staff has to have at least 3 years of relevant industry experience and an
academic degree amounting to a minimum of 300 ECTS.

The employment rate after graduation is very high, ranging from 90 to 100%, while drop-out
rates are between 15 and 30%.

The education is focused on the following subjects:

Basics of natural sciences
Operational communication

Project management

Materials and strength theory
Machine elements and construction
Manufacturing engineering

Process technology

Production planning and organization

Logistics

080000000

Quality management

Fields of occupation

Occupational fields for the alumni (BScE) of the study programme of PTO BSC are:

Project management

Production Planning and Control
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Environment and quality management
Materials management and logistics
Work preparation

Plant planning

Fixture construction

The organisation of the PTO dual programme is illustrated with the figure below.

Fig. 6. Dual Bachelor in Production Technology
and Organisation in FH Joanneum

Case Austria
Dual Bachelor in Production Technology and Organisation

Courses, laboratories and exams

Courses, laboratories and exams Mandatory practial activities

Mandatory
practial
activities

Courses, laboratories Mandatory practial
and exams activities

Mandatory
practial
activities

Courses, laboratories Mandatory practial
and exams activities

Man ry practial .
. dat(.) y practia Courses, laboratories and exams
activities

Mandatory practial

. Courses, laboratories and exams
activities

w 01
w10
w 20
w 30

Calculation of the workload for the students

The calculation of the student workload is based on an academic year embodied by 1,500 [h]
with 60 [min/h]. The curriculum grants 30 ECTS per semester according to 750 [h] workload
including 125 [h] (5 ECTS for the practical training in the company). In the PTO study
programme, there is an additional requirement of 299 [h] of practical training in the company.
So, the calculated weekly workload is on average about 40 [h]. The balance of the weekly
workload in the theoretical and the practical term is calculated by means of the scheme given
below:
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Fig. 7. Scheme of weekly workload calculation

year

I

Theory Practice

lessons self-learning

Duration 15
25

O [ | o[ ecrs |
o

(
(
(
YWl | | 60| (min) |
(
(

h/week) .-

actual
h) Unit (= lesson, sem., lab, ...)
units (#)
(h)
Self-learning units 13,76 (h)
Teaching units (h)
Practice 5 (h)
Sun ects granted {0] (h)
Add. required internship (h)
Sum workload (h/sem.)
workload (15+11=) 26 (week) 40 | (h/week)

2. Transfer feasibility

The initial step in the development of dual higher education pilot programmes in Bulgaria,
Romania and Croatia was to prove the context provided by the existing framework conditions
in each country, including the current state of development of the VET sector, the economic
prospects and needs, legal provisions for VET and higher education regulations. Also, the
possibilities for cooperation with international partners has been explored by conducting a
comparative analysis with the dual models applied in Germany and Austria for identifying
adaptable elements and proving their transferability in the national settings in Bulgaria,
Romania and Croatia. The current chapter describes the methodology and results of the
feasibility study and the country analyses.

2.1 Objectives and methodology of the feasibility study

...........................................................................

A feasibility study has been conducted within the scope of a preparatory project with
the broad participation of partners from the DYNAMIC consortium.” The objective of the
feasibility study was to identify the potential and experience of the partner countries and
to find elements for transfer that can best be harmonized and adapted to the respective
goals, structures and cultures. The EUDURE project examined the framework conditions and
transfer options of the German dual study principle in Bulgaria, Romania and Croatia. Finally,
a specific recommendation for action was issued.

' Project EUDURE (01DS15017), funded by the Germany Federal Ministry for Education and Research
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The DAAD? study transfer factors, which have been identified for the institutionalisation
of dual study elements in other countries, serve as a basis for measuring the adaptation
potential: "Dual study programme in a global context: internationalisation in Germany and
transfer to Brazil, France, Qatar, Mexico and the USA". Within the framework of the EUDURE
study, the central questions based on the DAAD study have been asked on this basis:

What type and quality of binational exchange already exists?

Does the educational governance structure promote transfer initiatives?

Is there already an understanding of dual education models in the target countries?

Are the economic conditions in the target country conducive?

R R RN

What is the existing legal framework, country specifics and related university internal
rules?

3

Are there German companies in the target country that are interested in cooperation?

The study examined the transfer potential of the dual system of study, as known in Germany
and Austria, in Bulgaria and Romania with a corresponding preference. A further important
condition for the transfer of the dual study model is the fundamental interest of social,
economic and political decision-makers in the target country, e.g. through reforms and
initiatives to promote dual training models. The results of the feasibility study will be exposed
in the paragraphs to follow.

2.2 Summarised results of the feasibility study

All three countries involved in the feasibility study offer undergraduate programmes at
the level of the German Bachelor's degree programmes as part of the Bologna Process.
Especially at universities, the focus is on practical and job-oriented university degrees.
The three countries have comparable quality standards in teaching, a uniform higher
education systems with ECTS and a similar semester schedule, divided into winter and
summer semesters. Furthermore, the framework conditions (both political and economic)
are set up so that a fundamental transfer potential exists. In all three countries, the efforts
to upgrade vocational education and training are prominently located with the adaptation
of the German dual vocational training system. Extensive networks and cooperation
between national and international economic and institutional partners already exist. Many
companies with German participation are located in Bulgaria, Croatia and Romania. Based
on the evaluation of the factors suggested by the DAAD study on transfer potential, it can
be concluded that favourable conditions for the initiation of pilot projects on dual study
programmes exit and such pilot projects are necessary to foster the reform readiness and
the paradigm change in the education sector.

In Croatia, Bulgaria and Romania, there is a significant shortage of skilled workers that may
hinder the forecasted economic upswing. This increases the demand for more practical
orientation in highly qualified occupations and higher education. Therefore, the dual degree
programme is an attractive model for all three countries, where a strong initiative of the
economy is currently restructuring and rebuilding the vocational training structures.

2.3 Current state of dual education in Bulgaria

Since 2014, dual VET has started to evolve in Bulgaria. It allows learners to acquire professional
qualifications. The practical training in a company alternates with periods of theoretical
training in a school or another VET provider. In-company trainers (mentors) are responsible
for the practical training.

2 DAAD stands for German Academic Exchange Services
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The 2015 Law on Pre-school and School Education covers only the upper-secondary dual
training and complements the VET Act. It defines work-based learning (dual training system)
as a specific form of training in which the professional qualification is acquired through a)
practical training in a real working environment and b) training in a vocational school. The
work-based learning can be organised by the vocational school based on a partnership
between one or more employers. Furthermore, work-based learning is organised for students
that have reached 16 years and are in the second stage of upper secondary education. In the
Vocational Education and Training Act, work-based learning is defined in the same way. Upon
completion, the diploma for the training gives access to tertiary education.

The VET Act (1999) regulates the organisation, management and financing of VET in Bulgaria.
A legislation modernisation was initiated in 2014 followed by important amendments in
2015 and 2016. In 2015, dual training, which is a combination of school- and work-based
learning based on partnership between VET providers and employers, was intro