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1. Guideline for the reader
Claudia Gaylor

This report consists of four sections: 1) Outline of demands of key industries and
political context, 2) presentation of the research design, 3) description of the status
quo of the implementation of ECVET in different VET systems, 4) presentation of the
guality standards and illustration of the recommendations for their implementation,
presentation of a tool to enhance usability of the standards and recommendations
and contextualisation of the quality standards and recommendations in the current
expert discussions on ECVET.

Chapter 1 provides an overview on the political context and its evolvement, in
which the project integrates. Chapter 2 illustrates the gradual development of the
standards and recommendations. A matrix is created (analysis tool, formettitle:
taxonomy table), which should enable the systematic description and evaluation of
the status quo of the implementation of ECVET in the four national VET systems.
Chapter 3 aims at displaying the status quo of the implementation of ECVET in the
four different educational systems illustrated along five European countriesGer-
many and Austria (dual system), UK/England (suldegree higher education with a
much stronger practical orientation), Poland (alternating) and France (school
based). Chapter 4 explains in a crosssystem view how quality standards for the
description of learning outcomes respectively units of learning outcomes and its
ascertainment and assessment can be designed. Recommendations, which are
based on the principles of ECVET and should @port the implementation of the
guality standards, are also formulated in this report. A tool to enhance the usability
of the standards for VET practitioners is presented. Th€hapter furthermore e-
vi ews the pr oj e dadéepth@ urapenh expem disussioms and rtheir
innovative aspect and added value in relation to other European tools.
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Demand of European Key Industries and answer of European VET Policy

2. Demand of European key i  ndustr ies and answer of
European VET p olicy

Furio Bednarz, Gabriele Fietz, Omar Trapletti

Mechatronic as an emerging field of work, in many key industrial sectors, plays a

major role for competitiveness of European economy in a global market. As a mi

tidisciplinary branch of metal construction, assembly and engineering its outcmes

are relevant for success of many other European
wide variety of industries including manufacturing in general but especially the

automotive, aerospace, defense and materials processing industries.(CEDEFOP

2012, p. 45 ). To a high extent, its power to compete relies on a skilled workforce

2 and this is no fixed status quo2 skills demand in the mechatronic sector is on

continuous move.

Due to accelerated technical progress in this sector, skills and competences in
companies need to be adapted continuously; learning on the job plays a major
role. Moreover, the need of permanent adaptability requires to a high extent pea-
sonal and social skills and competences: selbrganized learning, capability to
work in teams, organizational skills, etc.

To a high degree competitiveness of this sector depends on the capacity to dispose
the required set of skills and competences at any time, either by attracting suitably
skilled workforce from national and international labor markets or by upgrading a
compani es ® woforindl @ nformal traimingrpmaeesses.

In this context the notion of learning outcomes becamea matter of European VET
policy: Whereas in some European countries (most prominent example is the UK)
upcoming of outcome orientation can be traced back to the early 90s of the last
century, it was put on the agenda of European training policy beginning of this
millennium, together with the aim of promoting and recognizing lifelong learning
(cf. CEDEFOP 2008). Initiaed in Bruges in October 2001, the creation of a set of
outcome oriented instruments in order to improve transparency and recognition
and increase transnational mobility was formally set out in the Copenhagen De-
laration in June 20022

Today, mid 2014, those outcome oriented European instruments have reached an
advanced stage of development. Since adopting the recommendation on establis
ing the ECVET(European Credit System for Vocational Education and Trainingjn
2009 ( cf. European Council and Parliament2008) the European Commission has

1 Among them the European Credit system for Vocational Education and Training (ECVET), to make learning
outcomes transferable from on learning context to another, the European qualifications Framework (EQF) as a
translation tool for European qualificationsand the European Quality Assurance Reference Framework for Vae
tional Education and Training (EQARF), containing 10 quality indicators designed for improving quality of VET
systems.

2 ec.europa.eu/education/copenhagen/copenhagen_declaration_en.pdf .
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started various initiatives that accompany gradual ECVET implementation. Member
states were invited to undertake preparatory measures by 2012 and to provide
necessary conditions for ECVET by 2014. At the same time, 2014 hasbeen
marked as a deadline for reporting and reviewing the ECVET instrument. A first
contribution to the ECVET evaluation has already been published in a Cedefop
Monitoring report (cf. CEDEFOP 2013). For a long time, outcome orientation has
been seen predaminantly useful in transnational mobility context, but also in the
VET systems. In the meantime, the 3European countries involved in the Copen-
hagen process have been establishing National Qualifications Frameworks (NQF)
and about half of them have completed their referencing towards the EQF stad-
ards (cf. CEDEFOP 2013, p. 42)

According to the purpose of European VET policy to provide training systems that
are suitable to meet skills demands of European industry learning outcomes are not
only relevant for transparency and permeability, but also for quality and flexibility
of training. Therefore development of outcome oriented curricula and training po-

grammes comes in the focus of Européean

comes are a distinctive way of expressing what learners should gain from their

di scussi or

learning programmes. ( @) t he use of | earning outcomes to

i mpl ementation of |IVET curricula (CEDEFOP

agenda in many European countries recently This development demonstrateshat

the issue of European VRehgsoloiudy oime moti ehdo@ad $ ®ah
is suitable for progress of European economy, butrathe2 i n t he s dnmes e N

tuning® 2 how to shape and exploit it for additional valu e, not at least in the key
sectors of European industries. This report confirms increasing importance of bu
come orientation not only in mobility context but also within the VET systems: It
shows how the use of ECVET principles (units of) learning outcomess an organi-
zational principle in vocational education and training can be applied in order to
achieve a higher quality in VET.
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What is ECVET?

3. Developing VET -Qual ity by wusing ECVET: AQu
by Uni anoverview

Claudia Gaylor
3.1. Whatis ECVET?

The diversity of European vocational education (VET) systems obscures the camp
rability of educational pathways and its respective qualifications. The question of
comparability is especially relevant when transferring learning outcomes from one
VET system or from one learning context to another, for instance when transferring
and recognising learning outcomes acqured abroad. In this context, a set of in-
struments had been developed in order to facilitate the transfer and recognition
and increase transparency of qualifications? or part of these 2 between the Mem-
ber States. Since 2009 the creditpoint-system ECVET (Eopean Credit System for
Vocational Education and Training) is being tested in vocational training. ECVET is
an instrument, which aims to increase the mobility of young people in initial vo@a-
tional training by creating the formal framework for mobility: It suggests a methd-
ical approach on how to describe and structure qualifications independent of the
learning duration and the learning location. ECVET promotes a common language
by the description and structure through (units of) learning outcomes. Learrgnout-
comes are statements of what a | earner i s expect
be able to do or is able to demonstrate after the completion of any learning pro-

¢ e s Buhdegministeriumir Bildung und Forschung). To promote the implemena-
tion of ECVETa set of additional documents and guidelines is provided for training
institutions, learners and competent bodies are supports by, such as standardized
document templates for a partnership agreement (Memorandum of Understanding),
for learning agreements and instruments for the documentation of acquired come-
tences, for instance by using the mobiltyd o c ument —eur opas si® . Beyond the
ty context ECVET can also enhance the quality of national vocational education
systems. Learning outcome orientation carsupport proposed reforms in the Euo-
pean countries, which target on increasing the permeability between educational
pathways.

Therefore a fundamental basis for the transfer and recognition of qualifications and
of parts of qualifications across learning contexts or VET systems is already created
by the application of ECVET. The effect will be even more positive if the use of
ECVET is basd on common principles, such as quality standards. To define such
standards, it is helpful to identify approaches and procedures that have been
proven in the different education systems. They provide an inside view on which
pathways are taken in the implenentation of ECVET and how they can contribute
to quality improvement. They can also show the difficulties that may occur and
what strategies have been developed to overcome them in the education sysms.

3 www.ecvetinfo.de/de/249.php, Internetsource without year
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Research design: steps, analysis criteria, partnership

In this report standards for the utilization of ECVE and recommendations for its
implementation are defined. In detail this report deals with the qualityassured de-
scription, ascertainment and assessment (of units) of learning outcomes, using the
example of the mechatronics training. This report is addresad to the professional
public, including stakeholders, who are responsible for:

A the description of learning outcomes respectively units of learning outcomes
and for the conception of curricula and/or

A the ascertainment and assessment of learning outcomegspectively for the
determination of appropriate assessmenprocedures

This report and the brochure ~Mechagronics on th
proaches in Europe: Framework conditions and sel
results of thbypbUojest. ©Qbabki pyoject has been fun
from the European commission within the framework of the Leonardo da Vinci er

gramme between October 2012 and September 2014. The report was developed

in a transnational partnership between experts in wcational education and train-

ing of five European partners led by the fbb.

3.2. Research design: steps, analysis criteria, partnership

The project Quality by Units®° has d@een an i nnov:
vative products had been adapted to the consdered VET systems: The VQHRHAodel
(Vocational Qualification Transfer System) and pr

Development of models to allow credit to be given for learning achievements b-
tween different training courses in the twirtrack training system on the basis of

ECVET?® (part of t he Ger man -Malel Condudteditoni ti ati ve). T
relate the qualification Mechatronics® to other
countries of the project partner and thus to make them better understood. Irhé

project EDGE the qualification Mechatronics® had

in eight units of learning outcomes and standards for competence ascertainment

had been defined. A detailed description of the transfer products is enclosed in the

appendix. Based on the analysis of good practice by implementing ECVET in the

project EDGE the project Quality by Units®° had
good practice to the needs in further educational systems. Therefore in a first step

the status of implementatin in the different VET systems had been described and

compared. In order to build a common foundation for the description criteria of

analysis had been developed. The following sections provide details about the

process of developing and validating the quality standards and recommendations:

10
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Identification  of common key activities of the
gualification ~ £Mechatronics — ; Basi s:
Transferproducts VQTS-Matrix and EDGE-
procedures

Products:modified VQTSMa t r Nleghat#®nics

-

Analysis of the status quo of ECVET
implementation in VET exemplarily  in five
countries along 15 analysis criteria

Products: Analysis Toolformer. Taxonomy Table), Country
Reports (Austria, Germany, FrancePoland, UK/England),

\

Analysis of practical implementation of ECVET in
expert interviews

Products: Documentation of the expert interviews

Identification  of quality standards and

recommendations  for the development and

assessment (of units ) of learning outcomes |,

validation  in national expert workshops ; Products:

Publ i c dsirng @@VET in @ogression in the
mechatronic sec EMechatroracaahthbr ochur e
N 0 V eadditional video sequence

Table 1: Steps of development of standards and recommendations

The continuous high dynamics by implementing ECVET in vocational education,
which for instance is indicated by the development of arricula that are compliant

to ECVET in some European countries, but also the diverse levels of implementation
of ECVET demanded a research design that is in step with actual practice. Natio-

al experts from the field had been involved in the project, particularly from bodies
implementing assessment (e. g. chambers), research institutes, vocational schools,
VET providers (companies, schools, training providers), VET and ECVET experts
and state representatives during two phases of the project: 1) Their task as to
clarify and underline the current status of implementation of the learning outcomes
approach which was compiled mainly on desktop research by five countries in
advance and to identify challenges that may arise by implementing the results in
the practical phase. 2) Furthermore in five national expert workshops by the part-
ipating countries they analyzed the comparability of the standards and recommea-
dations with the respective national regulations and their added value.

15 analytical criteria, which can be ranged in four levels of analysis, had been
singled out by experts from diverse vocational education systems. They determined
the core points and the core questions for the description of the status of implenme

11
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tation of ECVET in the country reportsFuthermore they assisted by guidingthe
comparison of the status of implementation. On the basis of this comparison quality
standards and recommendations had been derived in a further step. They comprise
the following 15 analytical criteria and core questions:

Levels of . : :
. Criteria Leading questions
EQEWSS

Competence What is the definition/concept in ed u-
understan d- cation policy?

1. Countries defin-

lons/con : e .
ing tions/concepts Which traditions should be considered?
2. Description of In whl_ch way are learning outcomes
learning out- described?
g. ) What role do units/modules play?
comes in units/ :
modules How do they look like?
Conception of What is indicated?
learning ou t- I n which way are e

3. Role of employers
and other stake-
holders

considered? Are other stakeholders
involved? If yes, who and in which
way?

Is there a holistic or rather specialised
4. Kind of approach approach in describing learning out-

comes a p-
proaches

comes?
5. Curricula What is defined in the curricula?
Is ther heoretical and/or a practical
6. Stucture s there a theoretical and/or a practica
part?
Are there partial/final assessment pio-
7. Determination cedures?
time of asses- Is there continued recording of learning
ment outcomes?
Conception of Is assessment unielated?

assessment s R I n which way are e
. Role of employers .
ploy: considered? Are other stakeholders
and other stake- . . .
involved? If yes, who and in which
holders
way?
. Who is responsible for the task crea-
9. Task creation tion? P

process Are they standardized?

10. Ex a mi n e n-< Who are the examiners? In which way
fication are they qualified?

12
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Levels of o . .
Criteria Leading questions
EQEWSS
What kinds of tasks are applied (muli-
11. Tasks . PP (
ple choice etc.)?
) What impact does the learning out-
12. Choice of Meth- P g
. comesapproach have on assessment
ods/instruments
methods?
In which contexts are exams executed
Assessment 13. Assessment eg- .
: ; (in a school, at the chamber of com-
implement a- cution
tion merce/of craft, at workplace etc.)?
14. Judge- How are learning outcomes valued?
ment/evaluation  (Are there marks?)
I n which wa are e
15. Role ofemployers . y
considered? Are other stakeholders
and other stake- | . .
involved? If yes, who and in which
holders
way?
Table 2: Analysis tool with criteria (formerly: taxonomy table)
I n the ProjeWdrnitsQuadiix yElbbryopean partners from Ge

France, Poland, UK/England and Switzerland had been involved in a partnership
led by the Forschungsinstitut Betriebliche Bildungib).

Forschungsinstitut Betriebliche Bildung{ib) (Germany):

The Forghungsinstitut Betriebliche Bildung gbb)/Research Institute for Vocational
Education and Training in Nuremberg supports the modernization of systems of
occupational training with practically-orientated research. Working closely with
public and private sector clients, it develops occupational training strategies that
are fit for the future, and also conducts research into the suitability of these
measures for specific work settings. Thedb led the project EDGE, in which prod-
ucts had been tested and furtler developed for new scope of applications, i.e. for
additional educational systems.

3s research laboratory (Austria):

3s research laboratory is one of the leading VEFResearch organizations in Austria.
They are experienced in the design of projects in the fieldsof knowledge, learning
and work and in the development of methods, tools and instruments for anticipa
ing and assessing qualifications and competences. 3s research laboratory is a
member of the Austrian Reference Network CEDEFOP and collaborates with the
Austrian Ministry in the field of EQF/NQF, ECVET as well as the certification pro-
cedure in continuous training and quality certification.

CIBC (Centres Interinstitutionnels de Bilan de Compétences) Bourgogne Sud
(France):

The CIBC Bourgogne Sud has been created within the frame of experimentation of

13
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Research design: steps, analysis criteria, partnership

the "Bilan de Compétences" methodology in France in 1986. It is a founding

member of the FAdArati on NButopeannFaderatoordes ClI BC°® and
of Guidance and Career Counsel |l i ng .Qtdasta yeary re¢epti@CB OP) °

of 1600 people requiring career counselling guidance, competences validation

and competence evaluation. Since 1995, the CIBC Bourgogne Sud has been dt

rectly involved in transferring methodologies and/or creating centres of Bilan de

Compétences either for EU or noHEU partners. The CIBC Bourgogne Sud starts the

national path of quality of French CIBC as well as of the European path of quality

“Labellisation Qualité Europe Bilan de Compétences".

Towarzystwo Naukowe Organizacji i Kierownictwa Oddzia g w Gda Bku (P-
land):

TNOIK - The Scientific Society for Organization and Management is a non

governmental, nonprofit organization established in 1925. Its mission is the de-

velopment and promotion of the professional management and integration of si

entists and practitioners (companies) for the development of Polish economy and

Polish state. The Gdansk Branch of TNOIK supports the development of

knowledge-based society. It s a partner in European research and educational

projects of Leonardo da Vinci Programme and European Social Fund (including the

EU Initiative EQUAL). Its task is the implementationfo pr oj ect s® resul t s, bot
SMSs and in VET system. TNOiK Gdansk promotes the idea of social and citizen

dialogue to support the regional socioeconomic coherency and it offers public

consultation processes. The Society provides training courses for indduals, com-

panies, institutions and organizations, as well as workshops, seminars, confe

ences, et c. It ®s the Examination Ceintre of ECDL
cence).

Institute for Employment Research (IER), University of Warwick (United §in
dom/England):

The Institute for Employment Research (IER) at the University of Warwick is a multi
disciplinary research institute. It is one of Europe's leading centres for research in
the labour market field. Its work includes comparative European research on m-
ployment and training as well as that focusing on the UK at national, regional and
local level. Research spans academic and theoretical contributions and policy
related projects. One distinct strand of the work of IER has been research and et
velopment to improve understanding and communication of changes in assessment
and qualifications in relation to VET, both nationally and in collaboration with oth-
er countries.

ECAP Foundation (Switzerland):

ECAP R&D, Research and Development Unit of ECAP Foundation is@of the most
important Swiss Institutions in the lifelong learning sector with altogether 9 training
centres and 750 collaborators. It is located in Lugano (Lamone) and manages a
Competence Centre for Language Learning also in Biel (BerrBCAP R&D is maily

14
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active in EU networks, within European and international research projects, deh
ing with:

research on the need for education and on the social effects of education

research on Active Labor Market Policies and practices (ECAP Foundation
operates in that field on behalf of local employment services)

monitoring and evaluation of training pathways and transnational projects

comparative study of VET systems and best practices for integrating info
mal, nonformal and formal learning outcomes

planning, implementation and evaluation of new educational models

participation in and promotion of trans-mational observatories and edua-
tional activities

A organization of conferences and seminars, publication of researches, essays
and didactic materials
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4. Learning outcomes approaches and assessment
procedures in Europe

4.1. Mechatronics in different VET systems: a typology
Furio Bednarz, Gabriele Fietz, Claudia Gaylor, Omar Trapletti

The following reports describe comprehensively the status quo of the usage of
ECVET in different educational systemsDifferentiating aspect is the role of the
learning venues company and vocational school in the training. Depending on the
degree of responsibility four typeg can be distinguished:

Type I Type Il
Dual system? DE, AT Schoohbased training 2 FR
Type Il Type IV:
Alternating training 2 PL subdegree higher education 2
UK/England

Table 3: Classification of VET systems related to place of learning

Type 12 Dual system (Germany and Austria):

Training takes place in a company (threeor four days per week) and parttime in
vocational schools (one or two days a week). Companybased training is particu-
larly practice-oriented i.e. it provides apprentices with job-specific skills and cam-
petences. The apprentice is contractually linked tohe employer and receives Ee-
muneration (wage or allowance). The employer assumes responsibility for prod:
ing the trainee with training leading to a specific occupation (cf. CEDEFOP2004 ,
p. 25).

Type 112 Alternating training (Poland):

Education or training can take place in alternating periods in a school or training

centre and in the workplace. Learning in the mechatronics sector is mainly schoel
based, however, the Polish system of education is currently under reonstruction
and there are planned efforts to reenter a dual system with practiceoriented learn-
ing in companies.

Type 1112 Schoolbased training (France):

Learning is mainly schoobased, however the level of practical training provided in
a company is in occupations in the mechatronicsfield relatively high for the French
context. Learners usually gain practical experience during internships. Their dar
tion can vary from 3 to 12 months during the courses of study.

4 Fietz/Le Mouillour/Reglin distinguish three types: Dual system, alternating system and schoblsed system (cf.
Fietz/Le Mouillour/Reglin 2008, p. 147). Higher education is a special case in VET in mechatronics.
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Type IV2 Sub-degree higher education with a much stronger practical oriertation
than most undergraduate degree programmes (United Kingdom/England):

Entry to mechatronics fields in the UK is just starting to be delivered through higher
level technician apprenticeships (EQF level 4), but until now the more usual route
was through subdegree higher education provision (EQF level 5), which was n-
tended to develop practical engineering skills through projects and enrichment
activities, as well as the requisite underpinning knowledge in order to operate as
an advanced practitioner.

A recent classification focuses orthe degree or the traditions of implementation of

the | earning outcomes approach. Accordingly, Qua
be classified into two groups (cf. Brown/de Hoyos-Guajardo 2014, p. 67 and

CEDEFOP 2012): Whereas the holistic structured countries of Austria and Gerar

ny belong to the recent developers®, France, Pol
seen as early developers®° whose orp-entation tow:
proach started in 1990 or even before. According to this report, each system of

the ~early developers® has already provided units
way. Whereas for UK and France this status of = ea
Polish experts estimate the emerging of the notiorof learning outcomes in their

country in parallel with the development of European instrumentg above all the

EQF2 in the first decade of this century. The reform impulse coming from European

VET policy caused fast progress of development of outcome orngation in Poland,

an early creation of a National Qualifications Framework and outcome oriented

curriculum design. " Today all qualifications in
school system have been defined using t he l ear
(CEDEFOP 203, p. 89).

As regards qualification in the mechatronic sector major differences showed up
during workshop discussions and in the country reports: Of course, it was clear
from the beginning, t hat there is no wunique qual
countr i es involved. Rel ated to many aspects mechatr

1 As a kind of multidisciplinary sector, mechatronics involves a variety of @-
cupations or of parts of occupations in the field of engineering, which is not
identical acrossthes y st e ms . E.g. Austria: ~According to
economic branches of the Austrian Public Employment services (AMS),
mechatronics is a subfield of electro mechanics and electrical machines in
engineering, electronics and telecommunications. It ceers in practice a
wi de range of occupations® (Dzhengozova 2014,
occupations (and also of applications) leads to a phenomenon that in some

countries experts in interviews are not very
tronic®,enxsh telkampd e shows: Tt can be conclud
-mechatronics® is not very well integrated in

(Rochet/Sprlak 2014, p. 51).

1 Mechatronics covers several qualifications pathways, ranging from initial
education and training (IVET) to higher education (HE) that leads to diffe
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ent |l evel s of gualifications. Cauntries® qual

tronics qualifications at several levels, e.g. Austria, Germany, France and
Poland offer IVET and HE qualifications, wheeas in the UK, Mechatronic
gualification is offered exclusively as a Higher Education master or bacle-
lor degree starting with level 5 2 there existsno mechatronic qualification

atlevel 4/3.In context of = WQaWklpartners fdtuseddm i t s °

~FRuondation degrees?®, even i f t here
5 they fall in the area of HE, but different to the HE pathways Foundation

are fewer 0

degrees allow flexibility in relation of how

designed in partnership with employers and include employerbased train-
i ng° ( Br owi{buajrdo 2b1d,\p.c86).
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4.2. Dual system: Country study Germany

Claudia Gaylor

4.2.1. Introduction

The report provides an overview of the sector mechatronics with its different qual

fications. Withafocuson t he apprenticeship mechatronics® i1
describes the status quo of learning outcomes orientation and competence asses

ment procedures.

Mechatronics in Germany

Relating to the Classification of Occupations 2010° of the Federal Institutefor Vo-
cational Education and Research (BIBB) mechatronics covers a range of occap
tions such as mechatronic fitter, mechatronics for refrigeration technology and o+
tor vehicle mechatronics technician. According to the classification it is also a sh-
category of electrical engineering occupations, such as industrial electrician, micro
technology, information system technician etc.

The profession of a mechatronic fitter covers a broad range of occupational fields.

It can be found in the electrical industry, in machine and plant construction, the

automotive industry, the steel industry as well as crafts. Mechatronic fitters are
dealing with the assembly and maintenance of mechatronic components and st

tems from manufacturers in plant and machinery, with the opedaitors of the systems
and in service areas and service providers in different industries and sectors. In
Germany, there are several qualifications in the field of mechatronics linked to

several VE¥pathways:

A In Germany, the access path most people choosea the occupational field
mechatronics is achieved through dual vocational education. The training
occupations mechatronics fitter (crafts)®° and
are recognized training occupations according to the Vocational Training
Act. Its duration is 3 1/2 years. Due to the relevance of the qualification in
the dual system the report will focus on this training occupation. Current d-
ta issued by the Federal Institute for Vocational Education and Researtch
shows that2 despite a decreasefrom 2012 to 2013 2 the number of new
training contracts is still on a high level. It is still a male dominated training
occupation (table 4).

A Further training qualifications such as "Meister (master craftsman)" and
"Techniker (technician)" are offered for people in employment. Entry e-
quirement is usually the final examination and professional experience in a

5 www.bibb.de/de/66262.htm.
5 www.bibb.de/d €/65907.htm.
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recognized training occupation relevant for the objective of the field of con-
tinuous training. The qualifications are regulated under federal law.

A In undergraduate coursesboth training integrated courses and practice in-
tegrating courses are possible. A study of mechatronics can be combined
for example with training in recognized training occupation mechatron-
ics/mechatronics or electronics/electronics technician for automation tet-
nology (industry). The undergraduate course ends with the degree Bachelor
of Engineering.

Training occupation New training contracts

2012 2013

Mechatronik Fitter (Crafts) 195 9 177

Mechatronik Fitter (Indu S-

7263 531 6891 498

try)

Table 4: Number of new training contracts (source: own illustration, data from BIBB,
www.bibb.de/de/65907.htm)

4.2.2. Thelearning outcomes approach

In the German vocational education and training system the outcome orientation of
curricula and training regulations is still ongoing. There are several initiatives to
further develop this approach and its implementation in reguhtory instruments. The
following principles serve as a conceptional framework for the development:

A Orientation to competences. The training regulations determine the
competences, which apprentices need to acquire. This competence
oriented description includes the professional, methodical, social and
personal dimension.

A Learningoutcome oriented description of competencesThe competert-
es are described in terms of learning outcomes. These terms lay down
what trainees know, understand and are able to do after finishing a
learning process.

A Orientation to working and business processesThe competences which
must be acquired by the trainees are oriented on the working and bus
ness process.

Dual training  meioifgantaregogiizedstraifing bccupation.?

such as mechatronic fitterr i s t o i mpart  Berufliche
the professional ability to act responsible in private, social and vocational situa-
tions and provide the necessary professional experience. This is mainly achied

by company-based training (three or four days per week) and parttime teaching in
vocational schools (one or two days a week). Training in the company is based on
training regulations the Federal Government issues for recognized training occug-

Handl ungsfy
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tions. THs ensures a comparable level of training throughout a specific occupation.

It is within the sphere of the Standing Conference of the Ministers of Education and
Cultural Affairs (KMK) to issue framework curricula in accordance to each training

regulation, structured along learning fields. Training regulations and curricula are

the basis for training in the dual system.

The training regulation contains the duration of apprenticeship and guidance
times, examination requirements and skills, knowledge andcompetences to be
acquired by the trainee. The latter are summarized in a training profile and 2 in
more detail 2 in the general training plan (table 5):

No. and Part Skills, knowledge and competences Guida nce

of the training to be imparted times in

occupation weeks in

profile the training
year

20: Maintain a) Inspect mechatronic systems, check fun 13

mechatronic  sys- tion of safety systems and protocol checks

tems (8 3 Pam- b) Maintain mechatronic systems in accod-

graph 2 No. 20) ance with maintenance and repair plans,

exchange parts subject to wear and tear
as part of preventative maintenance

c) Dismantle devices and sukassemblies
noting their function and label parts with
regard to position and functional align-
ment

d) Rectify malfurctions by conducting reme-
dial procedures and exchanging parts
and sub-assemblies

e) Rectify software errors

f) Compare system parameters with stip-
lated values and adjust

g) Repair mechatronic systems according
due consideration to company processes

h) Adapt mechatronic systems to altered
operational conditions

i)Use diagnostic and maintenance systems

Table 5: Part of the general training plan for mechatronic fitters (source:
www?2.bibb.de/tools/aab/ao/mechatroniker_ao_rlp_engl.pdf)

The schoobased element of dual training focuses on theoretical and practical
knowledge related to the occupation, general subjects such as economic and &
cial studies and foreign languages. Since 1996 curricula for vocational schools
are defined in units of learning outcomes (secalled fields of learning). Fields of
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learning are formulated in a competenceoriented manner. At the level of the KMK

framework curricula the competences are defined in largely general terms in order

to take into account regional and sectoral developments. They must be concretized
in so-called educational program conferences at the respective individual school.

In the Committee on hnovation in Vocational Education and Training (IKBB) repe-
sentatives and experts from Federal Government and the L&ander, companies,

schools and industry associations agreed upon the
regulations towards competence descrip i o Bundesniinisterium dir Bildung und

Forschung2 0 0 7 p. 18). Currently theasedtramncept to desi
ing regulations® is developed and tested in two

among them). A working group of the Federal Institutefor Vocational Education

and Training will discuss requirements for future training regulations on the basis of

the results of this project. Other initiatives aim at the unification of training regua-

tions: The project  EDGE®° w(rbdittodd givpnni@nt of model s
learning achievements between different training courses in the twirack training

system on the basis of ECVETdentified learning units for the mechatronic training,

specifying the corresponding competences and training duratim. However, the

unification and modularization of training regulations is still discussed controve-

sially in Germany.

4.2.3. Examination Procedures

The examination system is regulated consistently in the Vocational Training Act
("Berufsbildungsgesetz", Bundesminsterium fir Bildung und Forschung2012, p.
30). With the revision of the training regulation of the apprenticeship mechatronic
fitter in 2011 a new examination structure was introduced. The socalled extended
final examination (" Gestreckte Abschlusspriifung consists of two parts at two di-
ferent times and replaces the traditional form that consisted of an interim and a
final examination. Whereas the former interim examination was used to assess a
trainee's progress only and did not play a role in the grade issued for the final
examination, the new structure foreseeghat the results of both parts count into the
final grade. Both parts consi st ofh-a practical
gesprych®°) and written assignments.

Final examination: Part 1

The find examination Part 1 takes place 18 months into training and has a
weighting of 40 percent onto the final result. The trainee is given awork taskin the
field work on a mechatronic subsystemThe task also includes situationalexpert
discussionsand written assignments The time given for this task is 8 hours, incld-
ing expert discussions and written assignments.

7 berufenet.arbeitsagentur.de/berufe/berufid.do?_pgnt_act=goToAnyPage&_pgnt_pn=0&_pgnt_id=
resultShort&status=A08
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Final examination: Part 2

The final examination Part 2 takes place at the end of training and has a weighting

of 60 percent onto the final result. It consists of 4 areas of assessment related to a

work assignment, organization of work, functional analysis and economic and

social sudies. The work assignmentc over s the section assembly or
and commi ssioning of a mechatronic system°®. It
able to analyze and plan work tasks, obtain, evaluate alternative solutions taking

into account operational procedures and responsibilities on site etc. Within the

area the company has the option to choose between a company assignment (o

tion 1) or a work task (option 2): Option 1 requires the candidate to conduct of a

company assignment in 20 hours and document the results. The expert discussion

builds on the documentation and lasts no more than 30 minutes. Option 2 covers

the preparation, conduction, postprocessing and documentation of a work task in

14 hours (6 hours for conduction the task) and ends with asituational expert dis-

cussion of no more than 20 minutes.

The areas organization of work, functional analysis and economic and social stui-
/es are assessed in written assignments. The test time in the areas of organization
of work and functional analysis is 105 minutes each, in the field of economic and
social Studies 60 minutes. The written part can be complemented in certain s
sessment areas by an oral examination, if this is crucial to passing the exam. It
proves whether the candidate can demonstrate thashe/he is in a position to plan

a work task, choose the necessary mechanic and electric components, software,
tools and devices, plan measures for maintenance or commissioning taking into
account operational processes and whether she/he can demonstrate kowledge of
general economic and social context.

The final examination is taken by examination boards of the competent authorities
(chambers), consisting of at least three members (representatives of employers,
employees and parttime vocational schools). e members must be knowledgeable
about the examination areas and suitable to participate in the examination system
(cf. Bundesministeriunfir Bildung und Forschung2012, p. 31).

The fact that examination methods and tasks are as close as possible to the ae
working and business processes is an indicatorthat examinations are largely com-
petence oriented. However, little research has been done on the implementation of
this approach. Currently, there are several initiatives to further develop competence
based assessment and its implementation in examination proceduregcf. Lorig et
al. 2012).

4.2.4. Conclusion

In Germany, the learning outcomes approach is closely connected to the concept
of the professional ability to act. Its implementation (regarding the reorganizaion

of trainings regulations and curricula, competence oriented assessment) is still an
ongoing process. There are several initiatives to further develop this approach and
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its implementation in regulatory instruments and assessment procedures, including
gualifications in the field of mechatronics. One result of these initiatives is the e-
cently published recommendation of the Board of the Federal Institute for Vae
tional Education and Training (BIBB). Thisecommendation statesthat training reg-
ulations, beginning with the application processin 2015, should be described in a
competenceoriented manner and according to typical work and business process-
es in fields of actiore.
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4.3. Dual system: Country study Austria

Mariya Dzhengozova
4.3.1. Introduction

The aim of the current report is to provide a short description of the sector of
mechatronics in Austria, including an overview of related qualifications. Another
aim is to describe the application of learning outcomes approach in different ecu-
cation sectors as well as assessment procedures focusing on the field of mechatro
ics.

This report, together with the reports from the other partner countries (France,

Germany, Poland and United Kingdom) will provide the basis for the development

of a common analysis tool (formerly taxonomy table)i ncl uding cbBuntries®
tions/concepts related to competence understanihg, conception of learning out-

comes approaches as well as conception and implementation of assessment.

The Mechatronics sector in Austria

According to the classification of economic branches of the Austrian Public -
ployment Service (AMS), mechatronicss a subfield of electromechanics and ele-
trical machines in electrical engineering, electronics and telecommunications. It
covers a broad range of occupations dealing with manufacturing, assembly, repair
and servicing in mechatronic systems in the mechanal engineering, plant con-
struction and equipment manufacturing industries.

In Austria, there are several qualifications in the field of mechatronics acquired in
different VET pathways. For example, graduates of apprenticeship training who

successfully comlete the apprenticeshipl e ave e x am, acqui mpe a -Certifi

prenticeshi p Mec heaThe duratiort of tBe tr@ining S ke ahida)
half years. Current data, provided by the Austrian Economic Chambers (WKO),
shows that in the period between 2004 and 2013 the total number of apprentices

in mechatronics increased from 826 to 1,929. Since 2004 the number of women

has more than quadrupled, from 32 apprentices in 2004 to 156 apprentices in

2013. Nevertheless, mechatronics is still a maledominated occupation 2 this is
reflected in the overrepresentation of male apprentices (table 6).

9 zeugnisinfo.at.penguin-<cloud.at/file_upload/9_tmpphpefLFkz.pdf

def |
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794 32 826
916 43 959
1027 53 1080
1143 74 1217
1343 93 1436
1463 114 1577
1514 136 1650
1643 147 1790
175 152 1877
1773 156 1929

Table 6: Number of apprentices from 2004 to 2013 (s ource: Austrian Economic Chambers
WK 10)

In addition, the Austrian Economic Chambers providedcurrent data on the appren-
ticeshipleave exam (table 7).

No. of applicants Successful Unsuccessful
exams exams

Total Repeaters Total Total
mechatronics 693 60 574 119
male 604 51 504 100
female 89 9 70 19

Table 7: Apprenticeshipleave exam in mechatronics in Austria,2013 (source: Austrian Economic
Chambers - WKO)

Graduates of specialised VET colleges who successfully complete the final exam
(Reife and Diplomprifung) acquire a qualification in a specific area of mechatron-
ics such asautomatiorn or precision engineering (ISCED 4A). This qualification is
a double one as it entitles to practice of a profession and gives an access to higher
education. The duration of the study comprises five years.

In relation to continuous vocational education for people in employment for exam-

ple, there are foreperson courses in mechatronics. The successful completion of the

course including a final exam leads to the acquisition of a certificate - B
schlusspréfungszeugni s der Wer kmei sterschule fér

10 WKO, Lehrlingszahlen, www.bic.at/berufsinformation.php?beruf=mechatronikehrberuf&brfid=88
11 zeugnisinfo.at.penguincloud.at/file_upload/9_datak0003wwwsrv4vhost1phptmpphpsBvkZp.pdf
12 zeugnisinfo.at.penguincloud.at/file_upload/9_datak0003wwwsrv4vhost1lphptmpphpolEKIs.pdf

26


http://www.bic.at/berufsinformation.php?beruf=mechatronik-lehrberuf&brfid=88
http://zeugnisinfo.at.penguin-cloud.at/file_upload/9_datak0003wwwsrv4vhost1phptmpphpsBvkZp.pdf
http://zeugnisinfo.at.penguin-cloud.at/file_upload/9_datak0003wwwsrv4vhost1phptmpphpoIEKIs.pdf

Dual system: Country study Austria fohmss

Beriebliche Bildung

(ISCED 5A):. The duration of the course is up to four semesters.

Due to reasons of comparability related to qualifications available in the other
partner countries (i.e. Germany, Poland and United Kingdom), the country report
will focus on the apprenticeship training in mechatronics.

4.3.2. The learning outcomes approach

In the Austrian education and training system, the implementation of the learning
outcomes approach has been going on for some years and is still not fully impg-
mented. There are several initiatives to stnegthen and further develop this -
proach, many of which closely relate to the development of the National Qualifica-
tions Framework (NQF).

Schoolbased VET

In 2004, the Federal Ministry of Educati on and Wo mgeformeedy Af fairs ( bmb
known as Ministry of Education, Arts and Culture/bmukk) introduced educational
standards in the VET school sector in order to ensure the comparability and quality
of training. These standards forma part of the socalled framework curricula,
which define the objectives and conent of education and training at VET colleges
and are regulated by the Ministry of Education. The standards are formulated in
terms of learning outcomes; however they do not follow the
knowledge/skills/competence model (KSC). They focus on holistic qualifcations
integrating the following core competences i.e. a) generaleducation core compe-
tences; b) occupation+elated core competences and c) social and personal core
competences (cf. BMUKK/BMWF 2011, p. 107).

Since 2007, VET standards have been undergoing comprehensive testing in se

called pilot phases. In June 2010, the Mini st ry of Educ aGuideofor publ i shed a
the design of competencebased and learning outcomeoriented curricula for VET

colleges and secondary training colleges (cf. BMUKK 2010). As a result, some

new curricula were developed including also curriculum of VET colleges for Meh-

atronics. Compared to the old curriculum* in the new one occupatiorrelated leam-

ing outcomes are clearly specified and social and personal competences are irg-

grated. However, descriptions of learning outcomes do not relate to assessment

standardss.

18 Abschlusspriifungszeugnis der Werkmeisterschule fiir Berufstétige fir Mechatronikiternet: zeugni-
info.at.penguin-cloud.at/file_upload/9_datak0003wwwsrv4vhostlphptmpphp8FR2IK.pdf (accessed
25.04.2014).

14 BGBI. | Nr. 382/1998. Lehrplan der Hoheren Lehranstalt der Mechatronik. Internet:
www.htl.at/fileadmin/content/Lehrplan/HTL/HL_MECHATRONIK_Anlage_1.1.6_BGBI._382 -98.pdf (accessed
25.04.2014).

15 Lehrplan der Hoheren Lehranstalt der Mechatronik (2012)Internet:

www.htl.at/fileadmin/content/Lehrplan/HTL_SV_2011 2012_2013/SV_Lehrplan_HL _Mechatronik_modul_20
12.pdf (accessed 25.04.2014).
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Apprenticeship training

In general, apprenticeship training in Austria, known also as dual system, consists
of a company-based training (which comprises 4/5 of the entire training duration)
and a parttime instruction (1/5 of the training) at a vocational school. Company-
based training is particularly practice-oriented, i.e. it provides apprentices with job-
specific skills and competences. It is within the sphere of copetence of the Federal
Ministry of Science, Research and Economybmwfw), formerly known as the Minis-
try of Economy, Family and /bmwfj), which elaborates the Vocational Training Act
(BAG) and adopts the training regulations for the individual apprenticeshp occu-
pations. Of note is that social partners are in charge of decisions about the content
of training regulations.

The training regulation consists ofanoc upat i onal commBedfspoprce profil e
fil°) with related activities and work descriptions, anda | o b pBerafsbild) e (

with knowledge and skills to be acquired by apprentices. BerufsprofiP and

“Berufshild® are both formulated in a largely learning outcomesoriented manner

(table 8).

Aability to read and apply technical documents
Aspecification of steps, work equipment and working methods

Aplanning and control of workflows; assessment of final results/the results of work:
application of quality management systems

Amanufacture, processing and treatment of mechatronic parts; assemblgnd ad-
justment of mechatronic subassemblies and components

Aassembly, fitting and installation of mechanical, electrical and electronic elements,
subassemblies and components

Ameasurement and testing of parameters related to mechanical engineering as wel
as of electric variables

Afitting, installation and testing of mechatronic hardware and software components

Aestablishment and testing of electrical, pneumatic and hydraulic catrols

Aprogramming and testing of mechatronic systems

Aassembly, fitting, examination, and testing of machinery, plants and installations

Ainstallation, fitting, testing, adjustment, operation and commissioning of enterps-
especific systems in equipmentmachinery, and installations

Amaintenance and servicing of mechatronic systems

Alocalisation, diagnosis and clearing of faults, defects and failures of mechatronic
systems

Aestablishment, examination and documentation of protective measures to prever
damage to persons and damage to property

Aperformance of the work taking into consideration relevant safety regulations,

16 1n comparison, the role of social partners in the design of framework curricula for VET colleges is more limited.
In socalled curriculum committees, teachers, experts from the Ministry of Education anthe economy develop
draft curricula for the respective subjects. The social partners receive the drafts and issue statements on them.
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standards and relevant environmental standards
Acollection and documentation of technical data on workflow and work results

Aadvisory services for customers on the use, application and servicing of mech
tronic systems

Aappropriate written and oral command of language and mode of expression as
well as use of jobrelated foreign language

Table 8: Occupational competence profile in mechatronics (source: ibw: Lehrberufsbeschreibungen
DeutschEnglisch. December 2013)

By way of contrast, the schoolbased element of apprenticeship training focuses on
the provision of basic theoretical knowledge and general education. The Minigry
of Education is responsible for this part of the training (i.e. elaboration of draft
legislation and framework curricula). Up until now curricula of VET schools for @-
prentices have been predominantly input oriented. However, curricula are in the
process of being revised, which is an initiative that started in 2011.

The Amendment to the Vocational Training Act (BAG) in 2006 created the possibi-
ity for modularising apprenticeships. Since 2010, several apprenticeship occum-
tions (mechatronics is notamong them) have been modularised. Modularisation
refers to a modular structure of apprenticeship training with several combination
and specialisaton opti ons. I t modutesh:pThel bastc anoduld aseae
rule lasts for two years and includes the kowledge and skills, which correspond to
the basic activities of one or several apprenticeships in a specific occupational
area. A main module lasts for at least one year. It comprises the knowledge and
skills, which exceed the fundamentals and make up thdypical qualifications of an
apprenticeship or several apprenticeships in a specific occupational area. There
can be several main modules that build on a basic module. And a special module
lasts for half a year or a full year and aims to provide additional knowledge and
skills that correspond to specific modes of production and serviceqcf. Tritscher
Archan 2012, p. 8).

Foreperson courses of mechatronics for employed persons

Curricula of foreperson courses are structured in a similar way as curricula of
schooklbased VETY The profile of skills and competences include technical skills
and competences as well as personal and social ones?

Technical skills and competences refer to:
A Planning and design of mechatronic systems

A Selection of material as well aspreparation for production
A Coordination of production and quality assurance

17 The curricula is available in German at: www.bmukk.gv.at

18 The translation of the technical and social and personal &ills and competerces is done by 3s. The original
version is available in German at:
zeugnisinfo.at.penguincloud.at/file_upload/9_datakO003www srv4vhost1lphptmpphp8FR2IK.pdf
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A Use of relevant software and CAD systems
A Knowledge of the relevant rules and procedures

Personal and social competences refer to:

A Accurate and systematic performance of tasks accating to technical sped-
fications, standards and legal requirements

A Completion of work orders both independently and in a team with other
professionals

A Further training in areas relevant to mechatronics

A Communication with customers and suppliers, drafting 6 relevant docu-
mentation, understanding of technical descriptions and literature.

No further information has been identified regarding the implementation of the
learning outcomes or competence orientation in relation to foreperson courses.

Higher education

In higher education the integration of learning outcomes has started together with
the implementation of Bachelor, Master-, and PhD- degree programmes and re-
lates to modularisation of the curricula. According to the Austrian report regarding
the Bologna Process implementation 20092012, learning outcomes are defined in
national steering documents only in connection with the Dublin descriptors, and as
prescribed in terms of knowledge, skills and competences in the individual curria-
la, established under unversity autonomy. Of note is that, the use of learning ot
comes in curricula development and student assessment is a precondition for the
accreditation of all study programmes at universities of applied sciences®

4.3.3. Examination procedures

Schootbased VET

From the 2015/16 school year, the standardised, competence-oriented upper sec-
ondary schooH e avi ng eReifemnd Diplongrifung’, will be introduced at
VET colleges, and common quality standards will be established. This exam will
apply to all candidates and be comprised of diploma projects (subjectspecific
piece of work including presentation and discussion) and standardised forms of
written exams in German, modern foreign languages, and applied mathematic.

Apprenticeship training

The apprenticeshipleave exam (LAP)in mechatronics consists of a practical and a
theoretical part. The theoretical part of the exam precedes the practical and is in a
written form. It consists of three components related to technology, organisation of

19 National Report regarding the Bologna Process implementation 20092012 Austria, pp. 1 2, section 4
20 www.bmukk.gv.at
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work and functional analysis. The technological componentincludes test questions

from several areas (i.e. mechatronic systems, basics in electrical engineering, tes

ing and measuring techniques, etc.). The time for answering is 90 minutesOrga n-

/sation of work covers the preparation of a work plan for the installation and as-

sembly of a mechatronic system following specific guidelines. The time given for

this task is 150 minutes. Thefunctional analysiscomprises the description of po-

cedures for preventive maint@mance and for minimising errors in a mechatronic

system. The time given is 150 minutes. The theory exam can be waived
exam candidate can prove successful completion of the final grade of a partime

vocati onal s eAlclkao2012, p(Z2Dr.i t scher

The practical parti ncl udes a per fPafarbed#)roo practcd knovk (-
how and job related skills of the candidate. It is folowed by an expert discussion
( Fachgesprach?) between the candidate and a board of examiners (examination
committee). The examination committee is made up of a chairperson, who has to
be an authorised apprenticeship trainer and legally established stakeholders i.e.
employers and employee representatives, who have to be professional experts in
mechatronics. Theperformance checkrelates to the elaboration of a mechatronic
sample according to guidelines, formulated in the form of a company contract.
Specific tasks include construction, modification or maintenance of a mechatronic
system, installation of a control programme,work planning and documentation of
work steps. The candidate has 14 hours to complete the task. Thexpert discussion
builds on the performance check and proves whether the candidate can demo-
strate knowledge of technical terms, whether he/she can offer pofessional sol-
tions to subjectrelated problems and establish procedures for their execution. The
time given for the discussion is up to 30 minutes.

4.3.4. Conclusion

In Austria, vocational education and training includes diversity of pathways, which
provides several possibilities for acquiring a qualification in the field of mechatron-
ics. The implementation of the learningoutcomes approach (in relation to curricula
design, setting of assessment standards) in VET as well as in the other education
sectors is stl work in progress and at different stages even within the same edua-
tion sector. This is illustrated by the apprenticeship training. While theoccupation-
al competence profile and the job profile (specified in the training regulations by
the Ministry of Economy) are largely formulated in learningoutcomes oriented
manner, the curricula for the schoolbased element of training (regulated by the
Ministry of Education) have been predominantly input oriented up until now. This
poses a challenge for the impleanentation of the learning outcomes approach as
learning contents are described in separate documents, and separate bodies are
responsible for these.

21 BGBI. | Nr.374/2003. Verordnung des Bundesministers fur Wirtschaft und Arbeit tiber die Berufsausbildungim
Lehrberuf Mechatronik (MechatronikAusbildungsordnung)
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4.4. Alternating training: Country study Poland

Tomasz Giesko, Lech Kunc, Maksym Pimenow, Wojcieclszczepadski

4.4.1. Introduction: A short description of the sector of mechatronic$ areas
of employment in Poland where the occupation is practiced

Jobs in the professions directly or indirectly related to mechatronic engineering can
be found in a majority of sectors of the national economy: the industry, transport
and scientific research in the first place. The most prominent of the sectors is indu
try, in which the following lines of business, where professional mechatronic tel-

nicians (engineers, technicians,assemblers and operators) are employed, can be
named:

A electromechanical engineering (machinebuilding industry, metal pro-
cessing industry, precise engineering, production of means of transport,
electrical and electronic industry);

high-tech industries;
power industry;
food industry,

light industry,

> > > > >

printing industry.

Besides typical manufacturing industries, a significant and ever broadening area of
mechatronic engineers employment is the sector of services (the assembling and
repair of machinery and equipment in particular). As regards transport, it is mostly
the jobs related to the use and maintenance of means of land/air/maritime
transport that are concerned. In the fifth sector of the economy an ever broader
area where mechatronic engineers are employedis, besides scientific research,
the military and police, where the specialists are required to operate the modern
specialist equipment.

Which mechatronic jobs are covered by the Polish (formal and noaformal) system
of education and professional improvemant

The Polish system of vocational education and improvement includes a wide mo-
ber of jobs directly and indirectly related to the area of mechatronic technologies.
As per the current classification of jobs and specialties, jobs related to the sector
of mechatronics can be bund in the following groups: specialists, echnicians and
other mediumievel staff, machinery and equipment operators and assemblersA
complete and unmistakable identification of jobs related to the sector of mechatro-

22 Ordinance of the Minister of Labour and Social Policy of 27 April, 2010 on Classification of Occupations and
Specialties for the Needs of the Labour Market and the Range of Its use (Journal of wa No. 82 of 17 May,
2010, item 537).
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ics is rather complicated owing to the differences existing between the classifia-
tion of occupations and specialties (Polish abbr. KZiS) developed for the needs of
the labour market and the classification of occupations under the system of vae
tional education and improvement (Polish abr. KZS2&). Table 9 includes the jobs
identified under the system of vocational education and improvement, which?
considering the qualifications required? are related to the sector of mechatronics

Job name Level of Level of
qualifica - | qualifica -
tions tions as per

as per PRK (POlISh

ISCO-08 Qualification
Framework)

214404 Mechanical engineer 2
industrial machinery and
equipment

214405 Mechanical engineer 2 pre-

cise engineering Level 4 Levels 67
214408 Air mechanical engineer

214903 Automation and robotics en-
gineer

214904 Avionic engineer

214905 Biocybernetics and biomed-
cal engineer

215103 Electrical engineer

215104 Electrical/automation engi-
neer

215201 Electronic engineer
215202 Mechatronic engineer
311[07] 311408 Electronic technician
311[08] 311303 Electrical technician
311[20] 311504 Mechanical technician
311[50] 311410 Mechatronic technician
311[52] 311513 Automotive vehicle technician
314[05] 315317 Air mechanical technician Level 3
314[06] 315316 Avionic technician

Level 4

2 QOrdinance of the Minister of National Education of 23 December, 2011 on Vocational Education System
Classification of Occupations (Journal of Laws of 3 January, 2012, item 7).
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Job name Level of Level of
gualifica - | qualifica -
tions tions as per

as per PRK (PO”Sh

ISCO-08 Qualification
Framework)

723[02] 723310 Machinery and equipment
mechanician/assembler

723[04] 723103 Automotive vehicle mechairi

cian
724[01] 741103 Electrician Level 3
724[02] 741203 Automotive vehicle electio-

mechanician

724[05] 741201 Electromechanician
725[01] 742102 Electronic assembler
725[03] 742114 Mechatronic assembler

731[01] 731102 Industrial automation and Level 2
precise engineering mecla-
nician
Table 9: Jobs under the system of vocational education and improvement (KSZS), related to the sector
of mechatronics

What qualifications are required for doing the jobs

The level and scope of detailed qualification requirements for the jols indicated in
table 10 is adjusted to the specific area of engineering and particular features of
the job. The selected main qualification requirements for the jobs have been deve
oped using the current core curricula. In case of engineers, no standards bvoca-
tional qualifications have been developed. For some of the jobs from the area no
job descriptions are available either. The table does not include the requirements
concerning technical education and the targeted knowledge for the pb (as the
general requirementand key precondition for the attainment of the indicated voa-
tional skills).
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Job

Description of basic vocational qualifications

Level 4 ISCO -08 (6 -7 level PRK) 2 specialists

Engineers (as per the list
in Table 9)

Indicated based on the analysis of training curricula at

domestic technical higher education institutes dealing

with mechatronic engineering

Aformulating and solving mechatronic design tasks;

Adesigning and structuring mechatronic devices and
systems;

Aprogramming and use of mechatronic devices and
systems;

Aassembling and dismantling mechatronic devices and
systems;

Adiagnosis of technical condition of mechatronic devi-
es and systems;

Aprogramming and managing processes of mechatram-
ic device and system regir

Level 3ISCO -08 (4 level PRK 2 technicians)

Electronic technician

Electric technician

Mechanical technician

Mechatronic technician

Ainstallation and maintenance of electronic devices

Ause of electronic devices

Arepair of electronic devices

Aassembling electric machinery and devices and pt
ting them into operation

Aaying down electric wiring and putting it into oper a-
tion

Aassessment of technical condition, identification and
repair of electric machinery/devices/installations
damages

Adevelopment of parts of machinery ard devices

Aassembling of machinery and devices

A installation of machinery and devices and putting
them into operation

Adesigning and construction of mechatronic devices
and systems

Aassembling and dismantling mechatronic devices and
systems

Aprogramming and use of mechatronic devices and
systems

Adiagnosis and repair of mechatronic devices and sys-
tems
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Job

Automotive vehicle ted-
nician

Air mechanical techni-
cian
Avionic technician

Description of basic vocational qualifications

Adiagnosis of technical condition of automotivevehicles

Aservice and maintenance of automotive vehicles

Aservice of automotive vehicles arrangement and s-
pervision thereof

Aproviding technical assessment of aircraft

Aservice of aircraft

Arepair of units and equipment of aircraft

Level 2 ISCO -08 (3 level PRK) 2 assemblers and mechanicians

Machinery and equip-
ment mechan-
cian/assembler

Automotive vehicle
mechanician

Electrician

Automotive vehicle elec-
tromechanician

Electromechanician

Electronic assembler

Aassembling, installation of machinery and devices and
putting them into operation

Aoperation and maintenance of machinery and devices

Adiagnostics of automotive vehicles
Arepairing automotive vehicles

Aassembling electric machinery and devices and pi
ting them into operation

Aaying down electric wiring and putting it into oper a-
tion

Aassessment of technical condition of electric machi-
ery/devices/installations after assembling, based on
measurements

Aassessment of technical condition and repairs of ele-
tric/electronic systems of automotive vehias

Aassembling of electric machinery and devices using
technical documentation and putting them into opea-
tion

Aassessment of technical condition of electric machi-
ery/devices/installations after assembling, based on
measurements

Aassembling control/regulatory/protection systems of
electric machinery and devices, using technical doa-
mentation

Aassembling electronic elements/sub
assemblies/systems

Ainstallation and maintenance of electronic devices
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Job Description of basic vocational qualifications

Mechatronic assembler  Aassembling and dismantling mechanical e-
ments/sub-assemblies/systems in mechatronic devices
and systems

Aputting mechatronic devices into operation and
providing the required adjustments

Arepair and maintenance of mechatronic devices and
systems

Industrial automation Aassembling of industrial automation and precise eng
and precise engineering neering systems, putting into operation and servicing
mechanician them

Table 10: Statement of essential qualification requirements for the jobs related to the sector of meah
tronics

Under the now pursued policy of vocational education an obvious assumption is
that the vocational qualifications, as set by the core curricula to be achieed by the
students, reflect systematically monitored expectations of the employers. There-r
mains, however, certain inertia as regards the updating of the training curricula;
the latter should be better adapted to the results of the research done on the del-
opment of the economy and labour market needs. A precondition for the creation
of an efficient system of vocational education and training should lie in systemat
cally taken measures aimed at flexible reactions to the changes in business life and
a significant shortening of the time for the adjustment of training curricula to the
current needs.

Given modern trends of the development of Poland®
country®s business people the following primordi

be named for mechatronicsrelated jobs.
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Level 4 of ISCO08 2 specialists (level 67 of PRK)

> >

> > > >

p>X

computer literacy and use of tool software;
knowledge of English, technological vocabulary in particular;

comprehensive knowledge in the field of mechatronics andthe ability to
quickly broaden it in a specific area as required by the company;

use of, development and dissemination of technological information;
managing the work of subordinated specialists and technicians;
keeping the documentation related to the wok done;

designing mechatronic devices and
being taken into account;

making use of the latest technological and organizational developments;

assembling mechatronic devices and systems and putting them into opar
tion;

diagnosis of technical condition and repair of mechatronic devices and s-
tems;

organization and management of a quality maintenance system;

managing the processes of machinery and device utilization.

Level 3 of ISCO08 2 technicians (level 4 of PRK)

A

> > > > >

computer literacy and knowledge of basic English technological vocahu-
lary;

identification and analysis of the structure and rules of operation of na-
chinery and devices using technological documentation;

assembling machinery and devices and putting them into operabn;
supetrvision of the operation of machinery and devices;
diagnosis of technical condition and repair of machinery and devices;

use of, development and dissemination of technological information;

systems,

designing devices (at t h e uiteraests loeing evel ) , t

taken into account.

Level of 2 ISCO08 2 assemblers and mechanicians (level 3 of PRK)

A

> > > >

identification and analysis of the structure and rules of operation of na-
chinery and devices using technological documentation;

assembling machinery anddevices and putting them into operation;
supervision of the operation of machinery and devices;
diagnosis of technical condition and repair of machinery and devices;

use of technological information.

he

t

h
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It should be stressed that under the conditions of quidit developing technologies
and the dynamic changes of market environment, the approach dominating in the
companies assumes:

A high specialization (flexibility and adaptation), quickly attained at various
jobs where mostly technicians are employed,;

A the ability to quickly broaden general knowledge in the mechatronic sphere
of company operation and reach specialization in the desired direction.

The above mentioned skills are important for efficient operation of the company, as
they contribute to the attainment & the required flexibility of the staff.

4.4.2. The learning outcomes approach

The influence of EQF on vocational educational and training systems in Poland, in
particular their connection with the labour market in the field of mechatronics (the
way in which EQF is implemented in Poland in formal and nonformal education 2
rules, legal regulations, contemplated time framework for implementation)

For the purposes of training, in accordance with the classification of occupations
as used under the system of vocatinal education, areas of education were indi-
cated, with occupations assigned to them. Within the areas of education occug-
tions are grouped taking into account common or similar qualifcations needed to
perform the tasks within a single occupation. Takinginto account the Polish Clask
fication of Activities (equal to NACE Classification), 8 areas of education have
been singled out:

administration and service (A)

construction (B)

electrics/electronic (E)

mechanics and mining/metallurgy (M)

agriculture and forestry along with environmental protection (R)
tourism/catering (T)

medicine/social services (Z)

art (S).

> > > > > D> > D>

Within each vocational area occupations have been classified by thetype of
school: vocational school below secondary leve, vocational secondary school,
postsecondary school.

The training contents, as specified in the ordinance (the Ordinance of the Minister
of Education on the Core Curriculum for Vocational Education of 7 February,
2012) are described as the expected leaning outcomes regarding: knowledge,
skills and personal/social competences required for the occupations or qualifi@a-
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tions specified within the occupation include:

A learning outcomes which are common for all the occupations, including
personal and social competences;

A learning outcomes common for the occupations within the educational &
ea, being the foundation for training in an occupation or a group of those;

A learning outcomes specific of the qualifications singled out within the oco-
pations.

The set ofthe expected learning outcomes, specific of a given qualification, is d-
vided into parts that can be accomplished at the vocational skill courses mentioned
in the regulations on continuing education in outof-school forms.

The ordinance is accompanied byan appendix composed of three parts:

1. Part | outlines the general purposes and tasks of vocational education;

2. Part Il determines the learning outcomes that are common for all occup
tions, learning outcomes common for the occupations within the educatio-
al area and learning outcomes singled out within specific occupations;

3. Part lll includesa description of education in specific occupations and thus
contains: names and symbols of occupations as per the classification of &
cupations used in the vocationaleducation, names of qualifications disti-
guished within the occupations, terms of education in specific occupations,
minimum number of hours of vocational education and the options for the
acquisition of additional qualifications in the occupations forming an edu-
cational area within the classification of occupations applied for the pur-
poses of vocational education.

The individual components of the core curriculum have been marked using codes
allowing for their identification. The qualifications distinguished within separate
occupations are labeled by capital letters indicating the occupational area to
which they are assigned and sequential number. The learning outcomes common
for all occupations, including personal and social competences, have been dent-
ed using codes made up of three capital letters:

BHP2 occupational safety and health;

PDG2starting and running a business of
JOZ2 occupation-oriented knowledge of a foreign language;

KPS? personal and social competences;

OMZ 2 work organization at small teams (only for the occupations taught at the

techni ci azn®aquired & wvtreel secondary and postsecondary
schools).

one®s

own;
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The learning outcomes common for the occupations within an educational area,
being the foundation for training in the occupation or a group of occupations have

been marked using a threeletter PKZ code and, additionally (in brackets): a cap-

tal letter indicating assignment to an occupational area and a small sequential
letter of the alphabet pointing out to the learning outcomes common for the oca-

pation/group of occupations within the educational area.

The connection between areas of vocational education and specific occupations
within occupational groups allows for greater training flexibility, thus making it

possible to adapt the education to the dynamic changes of the labour market
needs. It is also possible to avoid repeating the same contents in the training -
cess, a factor most important when it comes to retraining or gaining additional
gualifications in the occupations falling into a common area. An approach like

gives added value to the education of adults, the lifelong learning (LLL).

A model description of the learning unit (training module)

Dividing occupations into qualifications makes the educationflexible and allows

the student to supplement his/her qualifications so as to meet the market demand

or hisslherown needsandtosat i sfy t he st uCdnemon dRaificationbi t i ons.
can be found in the occupations trained at the vocational schools belowat the

secondary school level. For instance, as regards themechatronic assemblerthe

following qualifications have been identified:

E.3. Assembling mechatronic devices and systems
E.4. Operation of mechatronic devices and systems.

The E.3. qualification is one of the two qualifications distinguished within the
mechatronic assembler occupation and provides the foundation for the training in
the profession of a mechatronic technician. The mechatronic technician has the
gualifications relevant for the occupation, being the superstructure over the E3 &
sis qualification (these being the qualifications E.182 Exploitation of mechatronic
devices and systems and E.19- Designing and programming mechatronic devices
and systems). Yet another group oEommon outcomes of an occupational area are
the outcomes that provide the foundation for the occupational training, marked
using the PKZ.(E.a), PKZ(M.a) and PKZ(M.b) codes.
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Qualification Symbol of Occupation Common el e-
occupation ments

Mechatronic

) 742114 PKZ(E.a)
Assemblingmechatron- assembler PKZ(M.)
ic devices and systems 311410 Mechatronic '

. PKZ(M.b)
technician

Operation of mecha- . PKZ(E.a)

. : Mechatronic

tronic devices and sys- 742114 PKZ(M.a)
assembler

tems PKZ(M.b)

oMz
Exploitation of mecha- . PKZ(E.a)
. : Mechatronic

tronic devices and sys- 311410 - PKZ(E.c)
technician

tems PKZ(M.a)

PKZ(M.b)

oMz

Designing and pro- PKZ(E.a)

grar.nmlng' of mecha- 311410 Mechgt.ronlc PKZ(E.c)
tronic devices and sys- technician

tems PKZ(M.a)

PKZ(M.b)

Table 11: Learning outcomes common for the occupations within an educational area, being the
foundation for the training in a group of occupations

Training curriculum for the mechatronic techniciaroccupation

As the relevant ordinance of the Minister of National Education on framework cu-
ricula at initial vocational schools provides, the minimum number of vocational
education hours shall be 1,600. Out of that general number, 630 hours are as-
signed, as a minimum, to the theoretical education and 970 hours to practical
training.

Within the core curriculum for the education of a mechatronic assembler a miit
mum number of hours for the vocational education has been specified for the lear-
ing outcomes. The number now is:

1. Learning outcomes common for all the occupations and learning outcomes
common for the occupations within the area of electricity/electronics being
the foundation for the education in the occupation/group of occupations
and the area of mechanics/mining &steel industries being the foundation
for training in the occupation/group of occupations 2 600 hours;

2. E.3. Assembling of mechatronic devices and system3 330 hours

3. E.4. Operation of mechatronic devices and system& 150 hours
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Modular vocational training **
Total number of hours

Total
number
of
learning
hours

Average
weekly

number
of hours

Vocational training

Year 2 Year 3

742114.M1 Pe -
formance of
measurements in
electric/electronic
systems

742114 M2 E  x-
aminationofm e-
chanical stru c-
tures

742114.M3 A s-
sembling mech a-
tronic elements,
devices and sy s-
tems

742114.M4 E  x-
ploitation ofd  e-
vices and carr y-
ing out activities

in the line of
mechatronics

Total number ofv = o-
cational training 14 |14 |18 |16 |19
hours per week

Table 12: Modular structure training curriculum for the Mechatronic Assembleoccupation

The exam whereby the first E.3. qualification Assembling of mechatronic devices
and systemsis confirmed takes place at the end of the initial term of the third
grade.

The exam whereby the second E.4. qualificationOperation of mechatronic devices
and systemsis corroborated takes place towards the end of the third grade.
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Table 13: List of module/modular units for the mechatronic assembler occupations

Module name

742114.M1 Pe -
formance of
measurements in
electric/electronic
systems

742114.M2 E  x-
amination of
mechanical stru c-
tures

742114 M3 A s-
sembling mech a-
tronic elements,
devices and sy s-
tems

742114.M4 E  x-
ploitation ofd  e-
vices and carr y-
ing out activities

in the line of
mechatronics

Modular units

742114.M1.J1 Observance of BHP
regulations

742114.M1.J2 Use of a foreign la n-
guage in mechatronics

742114.M1.J3 Examination of ele c-
tric/electronic systems

742114.M2.J1 Examination of me-
chanical structure properties

742114.M2.J2 Use of technical
drawing

742114.M3.J1 Assembling mechan-
ical elements, subassemblies and
units

742114.M3.J2 Assembling pneumat-
ic and hydraulic elements, sub
assemblies and units

742114.M3. J3 Assembling electric
and electronic elements and sub
assemblies

742114.M4.31 Linking up mechatro n-
ic devices and systems

742114.M4.J2 Maintenance of
mechatronic devices and systems

742114.M4.J3 Legal environment of
business activity

742114.M4.34 Running a mech a-
tronic firm

4.4.3. Examination procedures

Examination to confirm vocational qualifications? basic information

Tentative
number
of hours

16

32

272

304

112

188

144

164

208

112

24

24

The following examination committees are established by a relevat legal act to
carry out the Examinations to Confirm Vocational Qualifications:

9 District Examination Committees (Polish abbr. OKE)Act of 7 September,
1991 on the System of Education(unified text: Journal of Laws of 1996,
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No. 67, item 329, with furthe r amendments, the amendment of 28 July,
2011 in particular) . Ordinance of the Minister of National Education of 18
February, 1999 on the Establishment of District Examination Committees
and Their Territorial Competence (Journal of Laws of 1999, No. 14, item
134, with further amendments)

Regulation of the Minister of National Education of 31 March, 1999 on
Granting Charters to the District Examination CommitteegOfficial Gazette
No. 12 of 1999, item 169, with further amendments).

A Examination Commitees o the Chambers of Crafts: Act on Crafts of 22
March, 1989¢ unified text: Journal of Laws of 2002, No. 112, item 979, amnen
ed in 2003, Journal of Laws No. 137, item 1304, provides, inter alia, that:

0 master and apprentice examination committees shall be appinted by
the competent body of the chamber of crafts; the registered office of
the chamber shall become the registered office of the committee;

0 standards being the basis for the master and apprentice exams in the
occupations corresponding to a specific craft shall be set forth by the
Alliance of Polish Crafts; for the schootaught occupations the stawl-
ards shall be established by the Minister of National Education;

o the operation of the examination committees shall be supervised by
the Alliance of Polish Crafts;

0 mandatory training of members of the examination committees shall
be provided by the chambers of crafts, based the curriculum estb-
lished by the Alliance of Polish Cratfts;

0 examination tasks and questions as well as detailed evaluation criteria
shall be approved by the chambers of crafts;

o0 the chambers of crafts shall also keep the documentation of the exa-
ination committees and the register of the exams;

0 examination fees for the apprentice/master/verifying exam shall be
fixed by the chambers of crafts;

0 persons having passed the exams shall be awarded apprenticeship
certificates and master diplomas by the chambers of crafts; the dog-
ments shall be supplied with round seals with the national emblem of
the Republic of Poland.

The exam confirmingvocational qualifications can take place at schools, education
centres (Practical Education Centres, Continuing Education Centres) or at thare
pl oyer ®s, provided that the exam standards ar e

A District Examination Commitee - OKE (as regards the student/trainee) or
A relevant Examination Committee of the Chamber of Crafts (regarding the
young employee)

which are competent for the place where the learning outcomes are to be co-
firmed.
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The exams shall be held by ExaminationCommittees, established to that end by
the District Examination Committee (OKE) under the legal regulations on conditions
and ways of evaluation, classification and promotion of students and trainees at
public schools and the Examination Committees of Chmbers of Crafts under the
regulations concerning the apprentice and master title exam. The document co
firming the vocational qualifications is issued by the OKE or Chamber of Crafts.
The practical vocational training of adults ends with the exams confiming voca-
tional qualifications, held by OKE in accordance with the regulations concerning
the conditions and ways of evaluation, classification and promotion of students
and trainees at public schools as well as holding tests and exams at public schools
or with the apprenticeship exam held by the examination committees of craft
chambers, in accordance with the regulations concerning the apprentice and ma-
ter title exams.

The exam confirming occupational qualifications (as of 1 September,

2012)

Theexam is held for:

Ayoung employees

Avocational school students

Avocational school graduates

Agraduates of vocational qualification training courses
Apersons eligible to take the exam as external students

The exam is held based on the core curriculum and concerns every qualification
embraced by the occupation

The exam may be held at any time during the school year

The exam includes a written part (from 45 to 90 minutes) and a practical one (from
120 to 240 minutes)

The written part can be held electronically (orline)
The form of the practical part is independent of the type of the school

The practical task is evaluated by the examiner immediately after completion of the
practical part
Evaluated by the examiner are:

Aquality of the final result: the product, service or documentation, for meeting the
requirements specified in the examination task as contained in the examination
chart,

Aquality of the intermediate result, where the evaluation of the lattehas direct im-
pact on the evaluation of the final result and is not possible to carry it out upon
completion of the examination task contained in the examination chart;

Aperformance of the examination task contained in the examination chart for:

0 observance of the rules of occupational safety and health,
o compliance with methods or technologies relevant for completion of
the examination task as contained in the examination chart.

Table 14: The exam confirming occupational qualifications (overview)
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Description of a typical examination procedure: Procedure of the exam confirming
a qualification singled out from the occupation:

1. A declaration to take the exam is filed by a school student with the heal-
master.

2. A declaration to take the exam is filed by a school graduate with the direc-
tor of OKE (District Examination Committee).

3. Besides the data identifying the candidate the declaration shall also co-
tain: the number, occupation name and name of the qualification from the
classiication of occupations and the number from the core curriculum; the
declaration shall be filed not later than 4 months prior to the date of the
occupational exam.

4. The written part is held online or by using a hard copy document. The sI-
pervising team includes:

o0 at school or an education centre2 a minimum of three teachers, at
least one of them being a teacher employed with another school or
centre;

o0 at t he eagl leastytheee @ngployees authorised by the m-
ployer in question or by other employers

0 Where there are more than 30 exantaking persons in the examira-
tion room, the number of the supervising team shall be increased by
one person per every additional 20 exam-takers;

o0 The supervising team shall not include teachers involved in training
activities concerning the subject matter of the exam nor class tutors
of the examtakers.

5. The practical part of the exam shall be held at an OKEaccredited centre: a
school, education centre, work establishment. Responsible for the organ&
tion and performance of the exam is the Head of the Examination Centre
(Polish abbr. KOE) (who, /inter alia, provides a technical assistant for the
exam). KOE appoints Practical Part Supervising Teams (Polish abbr. ZNPC)
and heads of the teams.

6. A ZNCP is composed of:

0 at school/education centre: two teachers employed with the
school/centre,

o at the empl oyetw®anployees fautherised @ the
employer.

7. A ZNCP must not include teachers and trainers practically teaching the o-
cupation, who run classes with the exartakers.

8. The practical part is supervised and evaluated by an examiner (one per six
examHakers).
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9. In addition, a technical assistant (nominatedoy KOE) is present at the &-
am.

Quiality standards of the exams
a) Technical facilities forthe examinations

A Providing a register of the operating examination centres

A Development of standards specifying the equipment of the examination ag
tres for all the occupations/qualifications mentioned in the classification of
occupations, as used in the wcational education system under conditions
of occupational training

b) Examination standards

A Each qualification confirmed separately

>

Vocational exams are made uniform regardless of the type of training
(school/out-ofschool type)

A bank of examination tasksis established.
The practical part of the exam is standardized.

The written testis solved using a computer

> > > >

Exams held throughout the year.
¢) Exam structure

A Written part: a test composed of 40 multiple-choice tasks, time: 60 minutes

A Practical part: a practical test including a single practical task, time: 120-
240 minutes (specified in the guidebook)

d) Examination dates

A A vocational exam can be held throughout the year on a date fixed by the
head of OKE, in agreement with the head of the Central Examination
Committee (CKE).

A The date of the vocational exam shall be announced by the head of OKE
not later than 5 monthsbefore the vocational exam isheld.

A The timetable of the practical part of the vocational exam shall be fixed by
the head of OKE and shall be passed to heads of the examination centres
(KOE).

e) Scope of exams

The exam confirming occupational qualifications is a form of evaluation of the level
in which the exam+taker has mastered the knowledge, skills and competenceser
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garding a specific qualification distinguished within the occupation, as determined
in the core curriculum for training in the occupations.

f) Organisation of the exam

A Responsible for the organisation and performance is the head of the exan-
ination centre (Pdish abbr. KOE) (who, inter alia, provides the participa-
tion of a technical assistant for the exam).

A KOE appoints the teams supervising the practical part in individual room
(ZNCP) and heads of the teams.

A A ZNCP is composed of:

0 at school/education centre: two teachers employed with the
school/centre,

o at t he e mpénplpyeas @ushorisetd bydhe employer.

A A ZNCP must not include teachers and trainers practically teaching the o-
cupation who run classes with the exardakers.

g) Requirements concermyg the examiners

A The examiner shall be entered in the register of examiners conducting the
exams confirming occupational qualifications.

A The examiner shall be appointed by the KOE from among the examiners
included in the list passed by the Director of OKE.

A The examiner must not be a teacher employed with the school or education
centre where the practical part of the vocational exam is held

4.4.4. Conclusion

The Polish system of vocational education andraining has undergone transfa-
mation. The now developed and implemented Polish Qualifications Framework
(Polish abbr. PRK) is aimed to improve the quality of the existing subsystem of ed
cation to adapt them to the needs of the labour market and become coherent with
what the employers expect.The said PRK is Polan@s basi ¢ instrument servin
purpose of reformation of the education subsystems (the general elementary edac
tion, elementary vocational education, vocational education of the adults, edua-
tion at the supraelementary level, higher education) and validaion of the learning
outcomes for meeting the requirements of qualification transparency at the Eur@p
an level, as specified by the European Qualifications Framework (Polish abbr.
ERK).

Originally 7 HJeveled (2009), the PRK has finally taken the shape of an8devel
scheme?2 its 5" level being regarded as an intermediate one between the post
secondary (|l evel 4) and higher education (Il evel €
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being, but it can soon be filled up®° by new qua

(resulting from a shortened training cycle) and the technologically advanced voa-

tional qualifications. The said is a good example to illustrate the shift from the n-

putoriented system of determining the levels of qualifications by taking into a-
countthecaunt ry®s i nstitut i oroaehtedtdncep basingroes t o t he
learning outcomes. And thus PRK makes it possible to use the qualification levels as

a point of reference not only for the existing qualifications (subscribed to the o-

mestic institwional structures) but also for the qualifications that are being under

development or have been recently created.

For many years employers have been complaining about the employee®-be be-
ing insufficiently prepared to doing work in specific occupations. Despite heavy
attempts done on the national level, such as National Qualification Framework,
National Standards of Competences, new occupational core curricula (based on
the learning outcomes approach) being implemented, efficiency and flexibility in
that respect is still unsatisfactory.One of the solutions allowing to overcome the
barrier is the modularization of occupational education curricula. The employers
suggest gradual diverting from the occupations, to be replaced by the notion of a
~professpromfail e®° containing | earning outcomes
company operation. Such an approach, combined with the modular training tech-
nology, will make it possible to flexibly adapt the learning units (within the educa-
tional modules) to the neels of the companies. Since the beginning of the year
2014 the government decided to implement the new interministerial taxonomy of
gualifications. That means that it is going to follow the direction mentioned above,
i.e. adjusting of learning offer to qualifications (and not occupations as it is now)
using the modular technology in vocational education and training in Poland,
where each module respond to certain units of learning outcomes forming a quat
fication.

Considering the said, the newly created training curricula (the mechatronic sector
being no exclusion) should not only have modular nature, but should also be spr
ported by appropriate stakeholders and decisiorimakers in preparing the appro-
priate set of instruments allowing to bridge two worlds ¢he world of education and

the world of work) to allow a proper use of the knowledge and skills acquired, as

required by the working environment.
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4.5. School based system: Country study France

Serge Rochet, Tomas Spriak
4.5.1. Introduction

Since over fifteen years, the training programs in the branch of mechatronics in
France have been continually increasing. Thanks to the growing interest of ente
prises for the field of mechatronics, many engineering schools and universities
have created mechatronic courses, related mostly to the mechanical department

The mechatronics curricula are usually very general and the training path includes
a wide scale of subjects and a lot of materials that are taught? there are only few
areas of engineering that are not directly or indirectly related to mechatronics.
However, the curricula offered by different institutions are roughly homogenous
from one institution ard include different learning outcomes in general mechanics,
sensors, actuators, signal processing, telecommunications, electronics, robotics and
computer science course.

The mechatronics engineers area highly regarded industry for their versatility and
general knowledge and a global vision of systems. The major sectors of emplg-
ment are: automotive, aerospace, medical, energy, defence, etc. Froman econom-
ical point of view, all industries linked to mechatronics have benefited from strong
growth in turnover in France in 2011 (20 -28%)*.

Many different qualifications exist that are linked to the field of mechatronics;
however, the designation of mechatmmoni
tion. These qualifications exist primarily in EQF levels 4 as indicated below: In

the analysis we also include the number of educational institutions that are allowed

to award the given certification as well as a relative part of them that offer the
qualification through apprenticeship. The yearly number of graluates in these
fields is not available.

EQF 4 (baccalauréat, baccalauréat professionnel)

Existing qualifications: Maintenance of industrial equipment (450 institution®25,
32% through apprenticeship), Management of production lines (86 institutions,
73% through apprenticeship)

EQF 5 (Brevet de techniciensupérieur2 BTS, Diplome universitaire de technologie
2 DUT)

Existing qualifications: Design and implementation of automated systems (130 inist
tutions, 20% through apprenticesip), Industrial control and automatic control (45

24 www.mecatronique.fr
2 www.onisep.fr

cCs

o
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institutions, 55% through apprenticeship), Industrial Maintenance (185 institutions,
53% through apprenticeship), Electrical engineering and Industrial computing (53
institutions, 51% through apprenticeshp), Industrial engineering and maintenance
(25 institutions, 40% through apprenticeship), Mechanical Engineering and Po-
duction (45 institutions, 35% through apprenticeship)

EQF 6 (licence professionnelle, licence)

Existing qualifications: Automation and electronics (6 institutions), Automation and
computerisation, specialty industrial process automation (3 institutions), Industrial
production, speciality industrialization of automated production systems (1 instit-
tion)

EQF 7 (ingénieur, master)

Many different qualifications exist on this EQF levelwe have been able to identify
at least 11 universities or engineering schools delivering different certifications that
mainly or partly covered the field of mechatronics.

The apprenticeship is not very cormon in France for the EQF 6 and 7 qualifica-
tions 2 students usually gain experience during their internships. Their duration can
vary from 3 to 12 months during the courses of study.

It can be concluded that the word mechatronics?®
the French educational system nor in the context of the industry, as our interviews

with experts have confirmed. However, the learning outcomes that are included in

gualifications paths in the field of mechatronics in other European countries are to

a very large extent embedded in the qualifications that are named using the terms

“"industrial mai ntenance?®, "micro technology?®°, T me

~aut o meatt. These fields of studyreceive a growing interest from candidates,
as the industrial sector creates approximately 100 000 vacancies every year ce-
spite the economic crisis and thusit is highly promoted by the national education
authorities.

From the elucational point of view, the curricula respond relatively well to the re-
guirements of the employers, as the level of apprenticeship is high for the French
context, namely on the EQF level 5 (37%) and 6 (41%). Training programs where
the qualification is not acquired through apprenticeship always offer a significant
placement period within a company. Many educational programs are also open
through lifelong learning and all qualifications can be also acquired through the
process of validation of experiential learning.

55



e
Betriebliche Bildung

School based system: Country study France

4.5.2. The learning outcomes approach

History and context of learning outcomes approach in France

From the historical point of view, three different initiatives have heavily impacted
the learning outcomes approach through the development ofthe Frerch VET sg-
tem:

A TRAfArenti el s d®a c brirapagsitoves of professiorakas-/ onnel | es °,

tivities. It had been introduced by the Ministry of Education in the process

of development of the diplomas. The main objective was to make the pu

pose of the training visible and understandable to professional and make

them a subject of a dialogue with the social partners. The construction of

the training path starts from the knowledge, skills and competences that

must be acquired because they are necessary in theaeal world. This ap-

proach is very close to the notion of "learning outcomes".

A TUnitAs c amratcanulatomubits.@hés had been aninitiative of
the Ministry of National Education and the Ministry of Agriculture. The idea
was to modularize training and allow for a validation of partial outcomes
(units) and not only of the final qualification (and thus make it more acce-
sible, especially to adults in lifelong learning). This system is very close to
the notion of units developed in the ECVET.

A "Wl/idation des ac grydlidation ® expeviehtial learnc e ° ,
ing. This had been frst introduced by the Ministry of Education with the
VAP in 1992, and the Ministry of Labour in 2002 with the VAE. This was
an opportunity to recognize the legitimacy of other ways of acquiring skills
other than formal learning and make certifications more accessible to
adults. From the point of view of the learning outcomes approach, the VAE
has | ed to the elaboration of wunfits of qualif
competences, without changing the repositories of professional activities.

Units of learning outcomes

French experience shows that the description of qualifications in terms of learning
outcomes (listed in the repositories of activities and skills) prontes the better leg-
bility of acquired knowledge, skills and competences during the qualification path.
The same certification can be used in initial training, lifelong learning and valida-
tion of experiential learning.

Concerning the structure and the contat of the units of learning outcomes and the
historical context in France, three different approaches exist:

A an integrative professional approach that integrates different types of
knowledge that aims the recognition and validation of experiential leam-

ing;
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A an educational approach, more analytical, whose purpose is the progres-
sive development of learning, which leads to the establishment of units that
are linked together, the acquisition of some of them necessarily before the
acquisition of the following ones;

A a validation approach strictly speaking, where the units are strictly linked to
the examination criteria.

In France, it is the first approach that is by far the most dominant in the field of

mechatronics. Units of learning outcomes are structured ashunks of knowledge,

skills and competences, formul ated é-irst in term
pository of professional activities’) and then in terms of observable actions realized

in a given context and evaluated on the basis of predefined perbrmance indica-

tors (see units of competence®).

Examples of the presentation and the structure of the learning outcomes

Repository of professional activities

a. General descriptions

Activity Associated tasks

1: corrective maintenance 1.1. Diagnose failures;
Implement and optimize cwrrec-  1.2. Prepare interventions;
tive maintenance 1.3. Perform corrective actions related to di-

ferent technologies: mechanical, electrical,
pneumatic and hydraulic;

1.4. Update and enrich the resources involved
in the intervention.

Table 15: General description of professional activities

b. Detailed descriptions

ACTIVITY 1 2 TASK 1: Diagnose failures

Task description

Identify risks and define preventive measures to be implemented throughout the
intervention:

A Establish the finding of failure;

Isolate the dysfunctional chain;

Identify the components of this chain;

Hypothesize the possible sources of failure, prioritize them accordig to the
ratio of information/ investigation time;

Perform tests and inspectionsigccessively based on previous results;
Identify the faulty component;

Appraise the property (before or after repair) to identify the cause of the
failure.

> > > >

> > >
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ACTIVITY 1 2 TASK 1: Diagnose failures

Initial situation

A An equipment has a total or a partial dysfunction.

Conditions of realisation
Means:

A The authorization of intervention;
A Investigative tools: measuring devices, console, diagnostic aids ...;

A Equipment of individual or collective protection.

Connections:

A The operations department;
A The manufactuer of the property;

A Possible specialists.
References and Resources:

A The technical file;

A Documents potential resources.

Expected results

A The location of the failed component is made;

A Identification of the cause of the failure is made;

A The time of diagnosisis optimal.

Table 16: Detailed description of professional activities

Units of competence derived from the activity

REALIZE

CP1: Realize the maintenance interventions

CP1.1: Diagnose failures
Data

AEquipment in total or
partial failure

ADescription of the events
by the operator

ATechnical documentation

of the equipment

AHistory of the equipment

APossibly assistance for
diagnosis

AMleasuring and control
instruments

AThe means of investig-
tion (programming con-
sole, computer and
communication software,
a)

ATools required

ADocumentation specific

Actions

Establish the finding of
failure

Identify the failing func-
tion:

Abasic operative function
Asafety function

Performance indic a-
tors

The collection of infar-

mation related to circum-

stances of the failure is

performed correctly:

AThe production situation
at the moment of the
failure is defined

AThe configuration of the
equipment is controlled
(configuration obtained
by failure, by security
stop...)

AThe control of protection
status, power supplies,
LEDs signalisation is pe
formed correctly
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to the manufacturer
AProtective equipment
(individual and collec-

tive)

Acommunication function
Acommunication function
Aenergy supply function
Amonitoring function

Identify and list the cam-
ponents related to the
non-+ealization of the
function and likely to be
faulty:
Aaction string
Aacquisition system
Asafety chain
Acommunication structure
Adialogue chain
Aenergy supply chain
Locate the problem:
Aprioritize assumptions
Adefine and perform tests,
measurements, controls
to validate them

Appraise the equipment

Identify the cause of fal-
ure

Monitor and manage the
risks all along the inter-
vention

Table 17: Units of competence (example)

Credit points

The failing function is
identified

The components of the
chain are listed

The hierarchy is logical
Test pointsare identified
Measuring and control
instruments are properly
selected and used

The identification of the
defective item is correct
The sequence of tests,
measurements and co-
trols is appropriate and
justified

The cause of the failure is
plausible

The timeof diagnosis is
optimal

The risks of the interve-
tion are identified and
safety regulations are
respected

Credit points are not used in French VET system. Two main objectionsxist -
wards this approach:

9 Credits should not be pushed forward at the expense of the coherence of
the content of the certification and thus leading to the relative disintegration
of certifications and paves the way for extreme segmentation of acquired

learning outcomes;
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1 Credit system can possibly permit the acquisition of a certification through
accumulation of complementary units in relation to which mandatory units
would be in minority.

The system of credits is unfamiliar to French VET culturelowever, the relative im-
portance of different units of learning outcomes is expressed in the system of coe
ficients and notes, which can be considered somehow similar to the credit system
(see chapter 3 for a more detailed description of the coefficient sgtem).

Validation and recognition

Since 2002 France has been deeply involved in the process of validation of the
experiential learning (VAE). The recurring question is whether the certificationst
sued has the same value when it is a result of an initial drmal learning (and as

such it is more or less indicating a potential), or when it is a result of a validation

of demonstrated knowledge, skills and competences. Moreover, one can wonder if
the fact of recognizing the professional experience by submittingto formal recogni-

tion is not to give a reduced devalued vision of the experience.

Another question is the question of "competent authorities" for validation, who are
given an enormous responsibility to ensure the credibility of a complex and prd-
lematic process and they are supposed to be the holders of trust. It is difficult, as
there are many variables even within a single member state.

4.5.3. Examination procedures

Examination procedures for awarding a certification are described in the qualifica-
tion criteria that are published by different French ministries that are charged for
the education. There are different ways that are used for assessing the acquired
knowledge, skills and competences. No credits are awarded when a student pas-
es an exam 2 instead, his performance is evaluated by a note ranging from 0 to
20. Different subjects have different weights attributed (called coefficients) and
according to their importance, they contribute differently to the final note, which is
then calculated as a weighted average of selected notes. Coefficients are attribtr
ed by professionals from the field of mechatronics and industry in general, in order
to reflect the relative importance of every subject. Coefficients can be very high,
ranging sometimes from 1 to 9. In the field of mechatronics, high coefficients are
attributed to professional and practical subjects (internship report and evaluation,
practical evaluation), while general subjects (French, general knowledge) have
lower coefficients.

Different evaluation methals that will be described below are used as formative
(once or several times during the training) and summative (obtaining of the unit)
evaluation.
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Written examination

Specifically designed to evaluate the knowledge of the candidate, written exams
are traditionally an important part of the examination procedures. The subjects of
the examination as well as the proposed questions can be different, however, in
the field of mechatronics the work is usually centred on technical subjectsin the
following an example of the examination procedure specification is given

Examination E4:functional and structural analysis(Coefficient 3)
1. content of the examination

The exam allows the candidate to demonstrate that he/she is able to mobilize the
knowledge in order to validate all or part of the following skills:

CP22: Analyse the functional and mechanical organization and solutions of opei-
tional functions;

CP41 Search, argue and realise a dossier of mechanical solutions of operative
functions.

Performanceindicators are those defined in the repository certification.
2. conditions of realisation

Technical support is provided from industry automation and mechatronics. Some
extracts from the technical specification (assembly drawing, technical instructions,
excerpts from catalogues, maintenance data) are to be used to establish solutions
of technical problems in a mechanical or mechatronics department of the coma-
ny.

3. methods of evaluation

Written exam, duration 5h

A situation assessment, a maximum of 5 hoursvill be offered to the candidate
during the second half of the training. The development of the assessment situatior
and the organization of the course are within the responsibility of the educational
team.

Following this evaluation situation, the estabbhment of educational training team
will constitute a file for each candidate containing:

Afull text of proposed questions and problems;

Avrief description of the equipment and available instruments;
Adocuments written by the candidate;

Aevaluation sheet of tre work done.

The evaluation sheet will be elaborated by an independent jury composed by
teachers and professionals from the field of mechatronics.

Table 18: Examination E4

Oral examination

In its structure, the oral examination isvery similar to the written one: it is also can-
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structed to evaluate a specific area(s) of competences of the student and is based
on technical specification (assembly drawing, technical instructions, excerpts from
catalogues, maintenance data, technical and economic data) that are used to es-
tablish solutions of technical problems in a mechanical or mechatronics field. Us-
ally, the student is given the question with the supporting material and has between
one or two ours in order to prepare the solution to the presented problem. The
presentation of the solution takes usually 20 minute and is done in front of a jury
composed by teachers and professionals from the field of mechatronics.

As an example here are some fields of evaluation situations that can be gsed for
this type of examination:

A ldentify indicators of availability and/or reliability and/ or maintainability;

A ldentify the equipment and/or subassemblies or most penalizing comp-
nents;

A Propose areas for improvement;

A Determine the costs of maintenance;

A Lstify preventive operations;

A Define and justify a maintenance strategy;

A Plan and schedule maintenance operations;

A Define systematic operations preventive maintenance;

A Define conditional preventative maintenance operations;

A Exploit information from surveilance;

A Define requirements and constraints related to the installation of a new
equipment;

A Determine maintenance time;

A Identify sensible points from the standpoint of maintenance support and

propose areas for improvement;
A Define procedures for the start aml for the monitoring of interventions;
A Define information to be collected for analysis;

A Define spare parts and maintenance supplies to keep in stock.

Activity report from a company

Activities of students in companiesduring internships and their activity report are
subject to an assessment by the company tutor and teaching staff using the folle
ing type of appreciation forms:
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Competences Evaluation

C18 Perform, test, Alnitiate procurement of components

integrate all or part and subcontracted elements
of an automatic sys-  AReceive and verify the compliance of
tem internal or external realisations

AConduct an assembly of elements
Amplement the components
APerform wiring and connections

APerform apartial wiring and conne c-
tions

ASet a programmable automation
controller, a network, an interaction
interface, a supervisory system

AConfigure a automation component
providing a dedicated function

AEstablish a program for a program-
mable

Aautomation controller

AUse the program in simulated mode
AProvide data in a specified format
Aa

Table 19: Appreciation form (excerpt)

The examination consists first of a 26mi nut e student ®s presentation

knowledge of the company in terms of industrial technology, organization and
management, and the description of the activities undertaken. For some activities,
after a brief presentation of the attributed mission, the applicant describes the p-
cess that led to the expected results. This prestation will be followed by an inter-
view of 10 minutes with the jury consisting of a representative of the profession
and two teachers. This is to assess the candidate's ability to synthesize his obseav
tions about the company and to interpret the result®f its own operations.

Management and execution of a project

This type of examination allows the evaluation of competences in the field of cm-
munication, project management, ability to work in a team, as well as in concep-
tion, implementation and testing d a mechatronic system. Very similar appreca-
tion sheets are used for the evaluat-i
cal staff.

The examination is an oral form of thesis defence followed by an interview with the
polling commission that usually take 50 minutes. The file delivered to the jury n-
cludes a detailed description of the project. The student, after describing the initial

of

studei
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need of the company, performs a demonstration of the operation of the system to
the jury. He/she then describes the entie process that was followed in order to
ensure the compliance with the initial specification as well as the testing and val
dation phases. He justifies the approaches chosen, implemented solutions and
techniques and procedures used. He/she must justify anyadaptations needed to
achieve the objectives set for the project.

Following the presentation, the jury, which thoroughly reviewed the candidate's
file, discusses with the student in order to assess:

A Autonomy in the execution of activities;

A The ability to respond with appropriate arguments to questions relating to
the implementation, improvement, testing and validation.

4.5.4. Conclusion

From the point of view of ECVET, France has accumulated experience that should
easily allow the application of the requirementsof the ECVET system: the design of
diplomas on the basis of the job description, learning outcomes that can be
achieved by various means, the practice of cutting of learning outcomesnto units
or blocks of skills as well as the emerging practice of defining equivalences be-
tween qualifications or parts of qualifications.

There is however a terminological tradition in defining and structuring units of
learning outcomes, that is a little different from the ones proposed in EQF. In
France, it is often distingiished between three basic components of competence:

A Knowledge (savoir)is based on a body of scientific and/or technological
knowledge that can be acquired by teaching or by selfdirected learning.
Such a definition is, however, partly rejected by those n the occupational
learning field, who stress the importance of knowledgein-action, that is, the
individual ®s ability to represent- a situation
pational field in conceptual terms.

A Know-how (savoirfaire) is based on the implementation of knowledge and
experience in a concrete situation (such as the manual dexterity, the ability

to deal with breakdowns or malfunctions). Thes
faire may be acquired both through learning and through professional ex-
perience.

A Behaviour, attitudes (savoirétre) relate more to interpersonal relationships
than to technical matters and may also relate to communication (for exan-
ple with peers or clients), to problemsolving capacity (aptitudes, capacités)
within a team, or to the level of autonomy.

In this regard, the French discussion on competences sometimes differs from other
EU countries (e.g. UK), where -competence® is oft
and narrowly defined in the behavioural sense. Traditionally, the Fraach initial and
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continuous VET system focuses on three aspects frmation - forming a human

being, a citizen and an economic actor . This | ead
of certification (djp/éme). Qual i fi cati on paths al®&awd iinclude so
cation, including such topics as language, history or civic education, with the aim

of maintaining a balance between these three aims. This holistic concept is also an

attempt to prepare students for life in the broadest sense rather than preparing

them for the immediate demands of the labour market at a given point. This qus-

tion touches the lifetime perspective of a qualification and whether it prepares an

individual in the short term for particular employment or also prepares the indivil-

ual for future developments, including possible career development and/or moves

into a new occupation. The broader perspective is advocated by the Ministry of

Education and the training sector. The narrower perspective, by contrast, tends to

be the one endorsedbyemgd oyer s® organi sations. I't is importa
perspectives into account in the construction of the ECVET systeémECVET mobit

ties are interesting not only from the point of view of acquiring new technical

knowledge and skills, but also in devebping soft skills and in some extent career

management skills.

In French VET system, units of learning outcomes are usually designed to be inter

related and often the validation of one unit of learning outcome must be preceded

by the acquisition of another unit of LO. Any certification forms a whole; while it is

possible to gain the award in discrete unitswi t hi n France®s national qual
register, it is impossible to disaggregate these units. There is a recent initiative

called Répertoire national des certifications professionnellefNational repository of

professional certifications, 2002) that actively contributes to the discussion on the

readability of certifications and establishing equivalence, bridges between various

certifications, but so far he system is rather rigid in terms of mobility.

In relation to the units of learning outcomes, it is important to understand the notion
of competence in French VET system:

A The notion of -competence® is comceptualised i
tion to a broad occupational field rather than in terms of performance of
particular skills.

A The description of competencies is often general and is rarely defined in
terms of precise and discrete tasks.

A Competences are understood broadly, with a particular accenton explicit
theoretical knowledge and a mastery of a broader set of skills and compe-
tences

A Individual competencies are related to each other and are difficult to diss-
ciate from the overall occupational or job profile; they are integrative ra-
ther than curnulative.

A Competences are built up and cannot be dedwed from the employment
context.
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A Competences can sometimes be expressed as dynamic processesjhich
means thatan individual is not just capable of doing something at a given
point but is also capable of developing, learning and passing on
knowledge.

In spite of the consistence and cohesion of the system of qualifications there is a
gradual shift away from the notion of the djp/6me in terms of its collective recogri

tion and the more or less longterm correlation between a qualification and a job

on the labour market. This development is resulting in the creation of a more speti

ic, specialised and relatively short training paths and certifications (Certificat de
gqual i fication pr gtha aresmocerindiee/withahe natrewermpe-s , a
spective of a qualification. We can say that somehow this development can gral-

ually lead to a better modularisation of qualifications in long term.

Another important specificity of the French VET system is the system of validation of
experiential learning (Va/ i dati on des ac g3mces2002 every ®ex pAr i ence).
certification is accessible either through the means of formalearning (a scholar
path) or through the way of validation of learning outcomes. This has had an m-
portant impact on the formulation and structure of the units of learning outcomes
and has developed further pressure on connecting them to workelated tasksand
activities. The units of learning outcomes were reorganized into logical chunks of
interrelated competences, based on the professional activities in reakorld profes-
sional settings. The VAE process is based on the validation through a dossier, in
which the candidate describes his experience in a very detailed way (through sge-
cific examples) in order to prove that he has acquired the knowledge and skills
required by the certification specification. There is a clear accent on explicit
knowledge (contrary to the UK and tacit knowledge) and the ability to describe
one®s ¢ o mAdditioralycsense.behaviours and attitudes linked to the exe-
cise of the activity are taken into account. It is a very demanding and time
consuming process; a network of VAEguidance centres is available for cand-
dates. In this way, the accent is put on the pedagogical value of the process in
terms of the development of career management skills. From the point of view of
ECVET it is important to note that a partial validation § also possible and the can-
didate than has 35 years to acquire the lacking knowledge or skills, either through
professional experience or through additional training. However, the permeability
of the system in terms of the possibility to decompose a qudication into inde-
pendent units of LO is rather weak.
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