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PREFACE

The present book is based on a research project, which was assigned to the main
authors and their institutes (Sociological Research Institute at the University of
Goettingen [in charge] and the Institute of Business and Human Resource
Education, University of Goettingen) by the German Federal Ministry of Econo-
mics and Labour (BMWA).

The concepts of this feasibility study were based on the idea that competence
measurement in VET encompasses not only basic cognitive competencies but also
aspects of competence development during VET as well as their usability in the
labour market. The scope of aspects distinguishes a PISA-VET from PISA in
compulsory schools. The task of the feasibility study was to examine whether
such a broad approach is feasible or not.

The completion of the feasibility study within the short period of one year was
only possible due to the support of an international research community with
experts from 17 different countries in two international workshops (Annex Al,
A2: participation lists). In this regard, the participation of an interministerial
working group, with members of the Federal Ministry of Economics and Labour
(BMWA), the Federal Ministry of Education and Research (BMBF), and the
Federal Institute for Vocational Education and Training (BiBB), was very helpful.
Moreover, the suggestions of our German colleagues, Steffen Kiihnel (Institute for
Sociological Research, University of Goettingen) and Jiirgen Rost (IPN Leibniz
Institute for Science Education, University of Kiel), essentially contributed to the
outcomes of this feasibility study. We want to express our gratitude to all of them,
including Walter Hoffman (head of division, BMWA) for his reliable and
competent assistance.

Without the immense efforts of Erika Beller, Barbara Dehne and Ingelore
Stahn (secretariat, Sociological Research Institute) as well as Christel Schikora
and Heike Jachinke (secretariat, Institute of Business and Human Resource
Education) the organisation of workshops and the formatting of diverse texts
would not have been possible. We also express our gratitude to all of them.

After all, we hope that the feasibility study “PISA-VET” contributes towards
fruitful discussions about the formation of vocational education and training and
provides a basis for further developments, particularly with regard to the recent
developments of a European Qualifications Framework (EQF).

On behalf of the authors

Martin Baethge
Frank Achtenhagen



1. INTRODUCTION: THE CONCEPT OF A FEASIBILITY
STUDY FOR A PISA-VET

1.1 IMPACT, PERSPECTIVES, AND IMPLEMENTATION OF THE STUDY

The political and economic benefits of an international assessment of vocational
education and training, implemented as a large-scale assessment, are obvious.
Due to increasing internationalisation of economic-exchange relationships in
goods and labour markets, as well as economic, political, and social standardi-
sation in Europe under the condition of increasing knowledge intensity in
working processes, educational systems have changed. In particular, vocational
education systems have gained importance for providing competencies of occu-
pational mobility and independent lifestyle, international competitiveness, and
innovativeness. The European Commission has put forward the ambitious econo-
mic and social goal of becoming “the most competitive and dynamic knowledge-
based economy in the world” (Européische Sozialagenda, 2001). Improving par-
ticipation in education and the labour market is therefore, playing a substantial
role in reaching these goals. In addition to the development of excellent profes-
sional qualifications, VET needs to focus on those competencies which facilitate
trans-national mobility and international cooperation.

The European Union has focused on the development of a European Quali-
fications Framework (EQF) and a European Credit transfer system for Vocational
Education and Training (ECVET) to increase transparency in vocational educa-
tion and training in Europe and facilitate comparability of vocational qualifica-
tions. The development of a set of common reference points located in an eight-
level framework is one of the results of the Copenhagen Declaration of Novem-
ber 30, 2002 and the Maastricht Communiqué of December 14, 2004 (European
Commission, 2005; Sellin 2005).

Regulations of comparability are necessary normative definitions to classify
vocational tracks and -qualifications. The “actually” developed competencies in
different VET programmes in Europe must be determined to fulfil their principal
purpose of providing reliable and confident information for educational institu-
tions as well as institutional and individual actors on the labour market. Regar-
ding the variety of VET forms in Europe, this information will contribute to a
mutual learning process. A comparative study of VET, modelled as a large-scale
assessment along the lines of PISA (Programme for an International Student
Assessment), will facilitate reaching this goal. The aim of a large-scale assess-
ment is to assess the competencies, acquired by young people during VET in
their native countries in an objective, reliable and valid way, and to link the
results to the macro- and micro-structural factors. These factors, in turn, impact
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the development, evaluation and utilisation of competencies at a later point in
time in the labour market. Exploring the interdependencies between competen-
cies acquired during vocational education and training and their impact on the
labour market is a unique feature of VET in contrast to PISA. Moreover, a PISA-
VET could contribute towards explaining the interdependencies between domain-
specific vocational and general competencies with regard to individual life goals
in different domains (e.g., work, family).

Following PISA, we will adopt the abbreviation “PISA-VET” (Programme
for an International Student Assessment for Vocational Education and Training).
A feasibility study requires clarification of:

- The methodical conditions and problems which are to be solved in an
international, comparative, large-scale assessment;

- the opportunities and problems of an international comparison of vocational
education and training systems and -institutions;

- the sample definition of the research design (longitudinal- or cross-sectional);

- the relevant competence dimensions, in particular the relationship between
subject-specific and generic skills';

- the relevant individual background variables (socio-economic and biographic
factors) and;

- the organisational and financial problems of implementation.

There was agreement between the contractor and the authors that the feasibility

study does not include presenting instruments for empirical research since the

complex and time-consuming development of valid and reliable assessment tools

is impossible within the available time of one year. After all, the task of high-

lighting possibilities for the development of measurement tools was fulfilled out

in the feasibility study.

Implementation of the feasibility study
The focus of the feasibility study was an extensive review of existing national
and international research literature on competencies and the corresponding mea-
surement tools in VET, international comparative research in VET, and metho-
dological aspects of design for international large-scale assessments. Compared
to PISA, a PISA-VET survey proves more complicated regarding at least two
aspects: First, vocational education and training must take into account voca-
tional subject-specific competencies in addition to competencies of general edu-
cation, and second, vocational education and training systems are so diverse (par-
ticipants ages at the beginning of a programme, overall duration) that a compa-
rison is very complex. Taking into consideration the characteristics of VET, the
following aspects are discussed in the feasibility study:
With regard to the measurement of competencies:

(a) Discussion of the term competence and concepts of measurement, taking

into consideration cultural contexts and scientific disciplines, and identifi-

1 A detailed discussion of different competence dimensions will be provided in Chapter 2.
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cation of core elements of different concepts of competence and their opera-
tionalisation;

(b) proposal for a working definition of competence and perspectives for ope-
rationalisation in the context of an international comparison of VET;

(c) discussion of the relevant occupational fields and competence domains in
the context of an international comparison of VET; and

(d) analysis of adequate concepts for measuring the relevant competence do-
mains.

Regarding the micro- and macro-structural aspects and institutional factors in-

fluencing the development of competencies:

(a) Comparability of VET contents and levels of qualification (e.g., ISCED
classification);

(b) discussion of institutional factors the influencing the quality in VET;

(c) determination of socio-economic and biographical factors for data collec-
tion of individual educational conditions; and

(d) agreement on the most relevant occupational fields for sample construction
taking into consideration internationally comparable classifications of occu-
pations.

The preparation, implementation, and analysis of two international workshops

was the second focus of the feasibility study. The workshops, titled “PISA-VET”,

were conducted in Goettingen in November 2004 and April 2005 with active par-

ticipation. Altogether, 22 experts from 13 different countries participated (Aus-

tralia, United States, and 12 European countries), including two representatives

from European research institutions for VET (CEDEFOP, European Training

Foundation, Turin)z.

In the workshop the problems and solutions were highlighted in a completely
different way than would have been possible solely on the basis of a study of the
existing literature. Moreover, a research-network was developed providing a
basis for implementation as well as for opening access to resources in different
countries at a later point in time. The participation of experts from the Federal
Ministry of Economics and Labour (BMWA), the Federal Ministry of Education
and Research (BMWF), and the Federal Institute for Vocational Education and
Training (BIBB) provided them an opportunity to be involved in the discussion. *

The results of the literature review and the workshops are summarised in this
report: Firstly, the state of the art is discussed critically, and secondly, perspec-

2 See attached list of participants (Appendix A1, A2)

3 In addition to consulting international expertise, scientific know-how at the national and inter-
national level was evaluated—Martin Baethge and Frank Achtenhagen presented the PISA-
VET concept at national (,,Sektion Berufs- und Wirtschaftspadagogik der Deutschen Gesell-
schaft fiir Erziehungswissenschaften in Siegen*, October 4, 2004), and international conferen-
ces (European Association for Research on Learning and instruction, -Learning and Profes-
sional Development- in Regensburg, October 11, 2004). In additions a workshop with scien-
tists from the Federal Institute for Vocational Education and Training (BIBB) was very
helpful.
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tives for a PISA-VET are developed; the second chapter is focused on the dis-
cussion of different concepts of competence and measurement tools; the third
chapter discusses the relevant micro- and macro-structural influencing factors of
vocational and educational training; the fourth chapter outlines problems of
sample construction and international comparative large-scale assessments. Fi-
nally, the results of the three chapters are summarised in the fifth chapter and
compressed into two alternative models of research design. The report concludes
with an outlook for further steps in the future.

1.2 THE CONCEPT OF VET IN THE FEASIBILITY STUDY

An international comparison of vocational education and training with the focus
on competence measurement must be based on a common understanding of the
goals for VET. This common understanding cannot be implicitly postulated, but
must be mutually developed from a scientific research and policy point of view.
On the one hand goals for VET can be based on a relatively narrow approach,
which is focused on the required workplace skills. On the other hand they can be
based or on a broader approach, which incorporates, in addition to subject-related
competencies, those skills individuals need to participate effectively as members
of a flexible, adaptable, and competitive workforce and in lifelong learning.

In accordance with ongoing scientific discussion in Germany, we have
agreed upon three central goals which educational systems must address at the
system level. They function as reference points for the definition of competen-
cies, which must be developed in processes of vocational education and training.
They are:

(1) The development of individual occupational adjustment from an individual
user’s point of view, taking self-regulation and autonomy into considera-
tion;

(2) the safeguarding of human resources in a society, and

(3) the warranty of social share and equal opportunities.

In order to discuss, criticise and enhance these goals, they will be elaborated

further:

The first goal, individual vocational adjustment, denotes the ability of indi-
viduals to develop relationships with their environment and create their educa-
tional pathways and life in society in a responsible and self-directed way. This re-
fers to generic competencies like self-management skills, problem-solving skills,
communication skills, and meta-cognitive skills, which emphasises that indivi-
duals are considered within the context of individual aims and efforts on the one
hand, and beneficial and obstructive environmental conditions on the other hand.
This perception helps to create spaces and opportunities for the development and
construction of individual and occupational identities.
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The second goal, safeguarding of human resources, subsumes every aspect
of educational systems that facilitate individual’s abilities to act at work and in
the labour market (individual’s economic user perspective) and provides work-
force requirements (social demand perspective). Taken together, this refers to the
suitability of vocational educational and training and the developments of occu-
pational systems, which is, conceptualised in the concept of “Mega Trends”
(Achtenhagen, Nijhof, & Raffe, 1995; Achtenhagen & Grubb, 2001; Baethge,
BuB}, & Lanfer, 2003). Moreover, we can distinguish between rather quantitative
and qualitative aspects: From a quantitative point of view discrepancies between
VET systems and occupational systems are to be avoided when possible (e.g.,
excessively narrow professional qualifications or over-qualifications in little-de-
manded or seldom available domains); from a qualitative point of view, adequate
preparation for labour market requirements, which includes subject-related com-
petencies as well as generic skills, is the main focus. The scientific discussion
labels this specialisation versus generalisation, which is also a focus in the do-
mains of lifelong learning and continuing education.

The third goal, warranty of social share and equal opportunities, emphasises
every aspect of the relationship between vocational education and social struc-
tures. This refers to the contribution of VET to minimise dependencies between
the social background and educational-, life-, and income opportunities to en-
hance social integration and participation of young people in processes of
shaping their social and political community.

We have discussed the goals in both workshops with the result of an agree-
ment of the goals as superior perspectives for VET. Thus, we can conclude, that a
broader definition of VET, which includes, in addition to workplace-related
competencies, generic competencies relating to autonomy and self-management
in the labour market as well as aspects of individual biographies, lifelong learn-
ing and participation the society, is supported and accepted internationally. The
participants were aware that an agreement to the suggested goals would increase
the complexity of incorporated competence domains and their operationalisation
(Chapter 2).

The need to carefully approach aspects of operationalisation and combination
of different competencies, taken into consideration that competencies (subject-
specific and generic) can be acquired in many different ways, was emphasised
during the workshops. Moreover processes of informal learning, occurring out-
side institutional settings, must be taken into consideration.



2. CONCEPTS OF COMPETENCE IN VET:
DEFINITIONS AND APPROACHES

One of the main research questions of the feasibility study is to determine sow
suitable measurement tools for the purpose of an international comparison of
VET can be identified. The complexity of the concept of competence became
apparent in the discussions with international experts in two workshops and in
our review of existing literature. In agreement with many authors and workshop
participants, we came to the conclusion that there is currently neither a common-
ly-accepted concept of competence nor an ideal framework for its measurement.
Depending on the scientific orientation and cultural context there is a multitude
of different approaches. Norris (1991), for example, differentiates between three
main research traditions since World War II: The behaviourist tradition, which is
focused on competency-based training (mainly dominant in the U.S.); the generic
competence tradition, which is mainly based on management education (widely
used in Britain); and the cognitive competence tradition (mostly used in lin-
guistics). Weinert (2001) even distinguishes nine different theoretical approa-
ches—general cognitive ability, specialised cognitive skills, a competence-per-
formance model, a modified competence-performance model, motivated action
tendencies, objective and subjective self-concepts, action competence, key com-
petencies, and meta-competencies (ibid., pp. 6—14).

Competence measurement in the field of VET is more complex than in com-
pulsory education. Whereas international large-scale assessments like TIMSS
(Third International Mathematics and Science Study) and PISA (Programme for
International Student Assessment) are limited to assessing mathematics and
science performance of fourth- and eight-graders (TIMSS) or literacy, numeracy,
science, and problem-solving performance of 15-year olds (PISA), a PISA-VET
has to take into account individuals’ performance in the workplace and the labour
market as well as practical aspects (motor skills, dexterity). Moreover, internatio-
nal student assessment programmes like TIMSS and PISA are based upon well-
grounded research traditions and internationally-validated concepts, like a world
curriculum for mathematics. In comparison a PISA-VET cannot draw on compa-
rable concepts concerning the structure and development of vocational expertise
in various occupational fields. The variety and heterogeneity of occupational
specialisations, even within a society, make it very difficult to reach an interna-
tional agreement concerning consistent competence standards. In addition, a va-
riety of different competence dimensions has to be considered—vocational sub-
ject-specific competencies (e.g., accounting), general subject-specific competen-
cies (e.g., literacy and numeracy), and generic competencies (e.g., employ-
ability). In this regard, the objective of the feasibility study is to find possibilities
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without simply reducing the complexity of competence dimensions. This is of

importance given that, in the context of lifelong learning, one of the interesting

goals is to illuminate how the relation between general and vocational subject-

specific competencies changes during vocational education and training and at a

later point of time in the labour market.

In the context of VET, very little research has been done to develop compa-
rable, internationally-valid concepts of the structure and development of voca-
tional expertise in different occupational fields and there is nothing such as to an
international agreement on competence-based occupational standards or levels®.
At the European level an ongoing progress towards the development of a stan-
dardised European Qualifications Framework (EQF) and a European Credit
Transfer System for Vocational Education and Training (ECVET) can be consi-
dered a basis for further developments in this field. A PISA-VET could com-
plement these approaches and provide solutions on the basis of well grounded
scientific support.

Due to differences between national labour markets and cultures, the impact
of curriculum-based objectives has to be reconsidered: The majority of most VET
systems are not based upon formal qualifications (e.g., Germany) and curriculum
contents function as a basis for entering the labour market. Thus, the question of
how to compare curriculum contents and objectives will be one of the central
aspects for the development of a PISA-VET from a political and institutional
point of view taking into consideration aspects of assessment and research on
learning and instruction.

In accordance with the three broad goals for VET (Chapter 1), a PISA-VET
must focus on three competence levels and their interrelationships:

1)  General subject-specific competencies, like reading, writing, mathematics,
and problem-solving, have been discussed for a long time in the context of
international comparative studies of compulsory education. They provide a
basis for evaluating successful performance in different domains of life in
today’s society.

2)  Generic occupational competencies are related to successful performance in
the labour market. They refer to the notion of key skills, which comprise
knowledge about the structures of organisations and labour markets, inter-
acting in socially-heterogeneous groups, acting autonomously, and using
tools interactively (Rychen & Salganik, 2003). The debate about generic
competencies has generated a variety of different approaches and terms. In
Germany, for example, they are labelled “key qualifications™ (Schliissel-

4 At a national level vocational subject-specific standards have been developed in the U.S. in
the fields of economics (National Standards for Business Education, National Business Edu-
cation Association, 2001; National Content Standards in Economics, National Council on
Economic Education, 2000), and technology (Standards for Technological Literacy & Advan-
ced Excellence in Technological Literacy, International Technology Education Association,
2002).
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qualifikationen), whereas in the Netherlands the discussion is focused on
“core competencies”. However, there is no clear separation between
generic, general, and occupational competencies.

3)  Vocational subject-specific competencies refer to the collection of required
individual prerequisites in order to successfully develop occupational
identities and solve work-related tasks.

In the context of this report, the main focus is centred around the question how to
relate the different competence levels to the fields of vocational and continuing
education and training. In this regard approaches regarding and employability
skills vocational subject-specific competencies at a medium-skill level are of par-
ticular interest. In this report, however, we are not aiming to provide a detailed
discussion about general subject-specific competencies (PISA has provided ex-
tensive literature in this area, Figure 5.2). However, concepts relating to general
subject-specific competencies must be adapted to the context of VET, such as
vocational literacy.

For many years, national debates on generic skills® have been focused on dif-
ferent objectives. According to literature, they can be classified into three broad
approaches (Smith & Comyn, 2003; Kearns, 2001): An American model which
involves broad competencies in the areas of general education, personal attri-
butes, values, learning to learn, and general workplace-related skills (e.g., com-
munication of ideas and information, problem-solving); an Anglo-Australian mo-
del which involves a relatively-narrow and instrumental set of competencies
without personal attributes and values; and a European model which incorporates
broader social, as well as workplace-related issues in the context of lifelong
learning.

Within the DeSeCo-project (Definition and Selection of Key Competencies),
suggestions for summarising different cultural approaches have been made.
According to Smith and Comyn (2003), generic skills initiatives can be grouped
into three main contexts: Curriculum development, which is mainly a teaching
strategy to improve schools; broad national efforts of societal renewal; and ef-
forts for maintaining or improving the national competitiveness in an increasing-
ly-global economy. An analysis of 12 OECD-countries revealed that certain ge-
neric skills can be found in every country. These are: Learning/lifelong learning,
mother tongue literacy, communication competencies, social competencies/co-
operation/teamwork, information/problem-solving/information technology-media

5 Due to the variety of terms in different countries (Australia: Key competencies; New Zealand:
Essential skills; United States: Secretary’s Commission on Achieving Necessary Skills
(SCANS) & workplace know-how; United Kingdom: Core/common skills & employability
skills; France: Transferable competencies; Germany: Key qualifications; Denmark: Process
independent qualifications; Italy: Transversal competencies; Netherlands: Core competencies;
Canada: Strategy for prosperity; South Africa: Critical cross field outcomes; Singapore: Criti-
cal enabling skills training (CREST); Finland: Framework for evaluating educational outco-
mes; Norway: Core curriculum; Switzerland: Trans-disciplinary goals) we use the term
“generic skills” to refer to this type of competencies.
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competencies, and numeracy/mathematical literacy. Others are present in all
countries but weighted differently. These include autonomy/self-management,
action orientation/taking decisions, and value education/ethic competencies. Still
others are present in some countries but not in all—creativity/expression/aesthe-
tic, foreign language/internationalisation, cultural identity, and tradition/intercul-
tural, religion, political democracy, ecological awareness/valuing nature, and
physical ability/health competencies (Smith & Comyn, 2003, p. 18). A number of
empirical studies proved that generic skills are significance only within a
particular occupational context, i.e. within the domain of electronic engineering
(Nijhof, 1998).

The following discussion is mainly focused on illustrating the complexity of
the concept of competence and possible operationalisations in the context of an
international comparative study. The challenges and opportunities in relation to
with regard to PISA-VET are outlined in the following chapters.

2.1 PROBLEMS WITH THE TERM “COMPETENCE”

Referring to the term competence only, we detected multiple and varied defi-
nitions in different countries, scientific disciplines, and various practical domains
(Figure 2.1).

A comparison of different competence definitions shows that all of them
have in common the ability to act successfully in different situations. Very often
the differences are based on historical and cultural contexts resulting in termino-
logical confusions, which was confirmed by many participants on the second
workshop. Alan Brown (UK), for example, pointed out that the term competence
in the UK has a more negative connotation than in Germany and that metho-
dological competence in German has a completely different meaning from how it
is used in English. Frank Coffield (UK) emphasised that from a historical point
of view, the term competence is more acceptable as a scientific category in
Germany than in the UK. Based on an extensive literature review, Ellstrom
(1997) concludes that it is impossible to identify a coherent definition to
accommodate the variety of ways in which the term is used (Ellstrom, 1997).
Norris (1991) explains this dilemma as follows:

“As tacit understandings of the word [competence] have been overtaken by the need to defi-
ne precisely and operationalise concepts, the practical has become shrouded in theoretical
confusion and the apparently simple has become profoundly complicated” (ibid., pp. 331-
332).
At both workshops, the importance of an initial clarification of semantic differ-
rences and the determination of a consensual definition of competence have been
the central points of discussion. A less scientific and academic definition, like for
example the one from CEDEFOP (Table 2.1), was considered a possible solution.
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Table 2.1: Examples of different competence definitions

The cognitive abilities and skills possessed by or able to be learned by individuals
that enable them to solve particular problems, as well as the motivational,
volitional and social readiness and capacity to utilise the solutions successfully and
responsible in variable situations (Weinert, 2001, p. 27).

The proven/demonstrated and individual capacity to use know-how, skills, quali-
fications or knowledge in order to meet usual and changing occupational require-
ments (Bjornavold. 2000, p. 208).

The ability to successfully meet complex demands in a particular context through
the mobilization of psychosocial prerequisites (including both cognitive and non-
cognitive aspects (Rychen & Salganik, 2003, p. 43).

An ability that extends beyond the possession of knowledge and skills: it includes:
i) cognitive competence involving the use of theory and concepts, as well as infor-
mal tacit knowledge gained experientially; ii) functional competence (skills or
know-how), those things that a person should be able to do when they work in a
given area; iii) personal competence involving knowing how to conduct oneself in
a specific situation; and iv) ethical competence involving the possession of certain
personal and professional values (Lisbon-to-Copenhagen-to-Maastrich Consortium
Partners, 2004, p. 89).

The ability to apply knowledge, know-how, and skills in habitual and/or changing
work situations (CEDEFOP, 2003, p. 39).

At the EU-level, similar issues are currently being discussed in the context of
using competencies as a tool for improving transparency and flexibility. In the
course of the development of an overall European Qualifications Framework
(EQF), a primary objective is to develop a common set of reference levels within
a two-dimensional, competence-based matrix, which allows classification of
entire training programmes as well as single modules. The vertical dimension
consist of levels, which are described in terms of learning outcomes and expres-
sed in competencies in the horizontal dimension. The Maastricht Communiqué,
endorsed in December 2004, underlined the need for a European Credit transfer
system for VET (ECVET), which is compatible with the European Credit transfer
system (ECTS) in Higher Education. The reference levels of the matrix are
shared by ECTS and ECVET with the purpose to “... enable citizens to fully
utilise the rich diversity of education, training and learning opportunities in Eu-
rope, to enhance communication and transparency between systems and provi-
ders, to facilitate recognition, and to promote mobility (European Commission,
2005). The structure of the—Framework is illustrated in Table 2.2.

Winterton, Delamare Le-Deist, and Stringfellow (2005) have presented a re-
port with a proposal for the development of a ECVET. Based on a detailed re-
view of existing typologies in different countries, they developed a “prototype ty-
pology of knowledge, skills and competencies (KSC)” as a common basis for all
countries: “Knowledge” is captured by cognitive competencies; “Skills” are
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captured by attitudes and behaviour; and “Behaviours and Attitudes” are captured
by social competence (e.g., interactions with others, behaviours, attitudes, moti-
vation, meta-cognition).’

Table 2.2: A possible reference level structure

Level Cognitive Functional Social- and Meta-
Competence Competence Competence
(Knowledge) (Skills) (Behaviours and
Attitudes)

Level 8

Level 7

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Source: Winterton, Delamare Le-Deist & Stringfellow, 2005, p. 4

Regarding the number of levels, an eight-level framework with general descrip-
tors was proposed by the QCA (Qualifications and Curriculum Authority, Lon-
don), which is broadly compatible with proposals by ISCED (International Stan-
dards Classification of Education), CEDEFOP (European Centre for the Deve-
lopment of Vocational Training) and ISCO (International Standard Classification
of Occupations). Winterton, Delamare Le-Deist, and Stringfellow (2005) propo-
sed a level structure of increasing complexity from level 1, covering learning nor-
mally acquired during compulsory education, to level 8, covering qualifications
of leading experts in highly-specialised fields with complex situations (Winter-
ton, Delamare Le-Deist & Stringfellow, 2005, p. 42).

The current discussion is focused on an integration of sub-levels to increase
flexibility and to take into account national differences between education

6  The Commission of the European Communities (2005) in their working document for a Eu-
ropean Qualifications Framework for lifelong learning have proposed a further differentiation
of learning outcomes in the horizontal dimension: “Knowledge”, “skills”, and “wider compe-
tences described as personal and professional outcomes”. The latter is distinguished accord-
ing to “autonomy and responsibility”, “learning competence”, “communication and social
competence”, and “professional and vocational competence”. However, the problems of lab-
beling the columns in a coherent way, operationalising formal definitions on a very abstract
level, and the lack of a broad basis incorporating central goals for VET, are remaining. The
eight reference levels of the EQF defined by three types of learning outcomes and their pro-
gression is illustrated in Appendix A3. A general problem of classifying learning outcomes
on the basis of semantic differences between verbs and adjectives, refers to an associative
level which is problematic as a basis for developing measurement tools for an international
large-scale of VET.
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systems. For example, without sub-levels, vocational education and training
qualifications in Denmark and the UK would be classified at the same level, even
though the Danish training is broader and deeper than that in the UK. The
problem of adequate classification also became apparent in a comparative study
of the English-Welsh General National Vocational Qualifications (GNVQ) at
level 3 and the German dual qualification “Industriekaufmann” (industrial clerk):

On the basis of the currently-debated proposition for a new guideline COM

(2002)119, which consists of a five-level classification-system of VET (EUR-

LEX 1985), German VET-degrees are classified at level 2, despite Germanys

calls for level 3 classification. The results of the study show, that the German

qualification reaches, if not exceeds, the determined standard for the English-

Welsh GNVQ Level 3. This was supported by statistically-validated empirical

results (Fulst-Bleil & Ebner, 2005). In their proposal for a EQF and a ECVET,

the German Central Business Association suggested a six level Framework for
both, vocational and academic education, which allows a classification of “do-
main-specific” competence profiles (German Employers Organisation for Voca-

tional and Further Training, 2005).

The development of the levels in the EQF was based on existing national
Qualification Frameworks in different EU-member states, in particular the ones
in Scottland and Ireland. The Scottish Framework comprises 12 levels, whereas
the Irish consists of 10 levels (National Framework of Qualifications, 2003).
Both frameworks are based on the idea of modifying their educational systems
towards internationally-compatible standards. The question of how to integrate
these proposals into the EQF has to be resolved in further discussions on the
basis of a comparison of the respective level descriptors. Both Frameworks are
designed to integrate vocational and higher education.

Winterton, Delamare Le-Deist, and Stringfellow (2005) conclude that in
many EU-member states there is a tendency towards implementing learning-out-
comes and competence-based VET-systems, which demonstrates growing inte-
rest in multi-dimensional frameworks. With regard to the three competence di-
mensions, knowledge, skills, behaviours and attitudes, there is a broad concor-
dance. In some cases discrepancies are based on terminology but in other cases
they are “fundamental and conceptual” (ibid., p. 44). Therefore, the challenge is
“to develop a consistent and coherent typology of KSC in a context where even
within countries, there is apparent diversity in the approaches to competence”
(ibid., p. 40). In the UK setting in the context of NVQs, Oates (2004) pointed out
five misleading assumptions of outcome-based qualifications and the way in
which language functions to describe competence:

- First, a precise language can be established for the accurate communication
of competencies and attainment “...approaching the precise communication
level of science...”;

- second, outcome-based qualifications possess high levels of validity, cre-
dibility, and utility since they are based on the content of work processes;
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- third, for the purpose of modern national VET systems, it is enough to state
desirable outcomes, since these provide the basis for recognition (that some-
one is competent), and for instruction (these are the outcomes to which the
instruction should lead);

- fourth, significant benefits accrue from assessment and certification being
independent of the mode, location, and duration of training, particularly when
using a separat facility to accredit experienced workers and apprentices who
have qualified through initial VET programmes; and

- finally, unitised qualifications allow more accurate and flexible arrangements
for recognising competence since different combinations of units can be used
to construct varying qualifications (Oates, 2004, p. 56).

The development of NVQs was based on these assumptions as a result of obser-

vations in very limited, specific circumstances, based on a restricted concept of

human beings, excluding aspects of individual personalities.

Regarding the concept of competence Winterton, Delamare Le-Deist, and
Stringfellow (2005) are facing the same problems we mentioned earlier—there
are multiple and varied definitions in different countries, scientific disciplines,
and practical domains. However, to use concepts of competence productively, it
is necessary to have a well-elaborated and theoretically well-founded basis.
Moreover, formal definitions at a very abstract level do not provide usable
operationalisations (e.g., the definition provided by the Ministry of Education,
Germany, 1996). Since Winterton, Delamare Le-Deist, and Stringfellow (2005)
do not provide clear goals for vocational and continuing education and training,
they encounter problems for classifying the variety of competence dimensions;
very often they apply contradictory approaches for evaluating competencies.
Particularly problematic appears to be the column, “social and meta-competence”
(Tables 2.2, 2.3), where aspects of social competence (interactions with others)
are mixed up with general abilities (behaviours, attitudes, motivation and meta-
cognition), which have an impact on every competence dimension. To overcome
this shortcoming we will classify general abilities into the competence dimension
of self-competence, which incorporates the remaining dimensions of cognitive-,
functional-, and social-competence.

The authors’ problems of labelling the columns in a coherent way, indicates
their lack of theoretical consistency and underlying goals for VET. Their repe-
titive emphasis on existing agreements at the European level does not hide this
fact. We consider it fundamental to take a stringent (from an economic and
educational view) perspective of competencies, which is based on a detailed
examination of existing international operationalisations of knowledge dimen-
sions and personal dispositions, as an underlying concept.

In the following paragraph, Winterton, Delamare Le-Deist, and String-
fellow’s (2005) proposal will be compared with different German concepts for
the definition and measurement of competence. The main problems of Winterton,
Delamere Le-Deist, and Stringfellow’s paper are the lack of explicit explanations
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for the goals of VET, the acceptance of individuals adaptation to the workplace,
and an insufficient explanation of competence dimensions.

Table 2.3: Approaches to KSC in EU member states

Country Cognitive Functional Social and Meta-Compe-
Competence Competence tence (Behaviours &
Attitudes)
(Knowledge) (Skills)
Austria Sachkompetenz Personalkompetenz
Sozialkompetenz
Finland Knowledge Working methods Core competencies
Safety
France Savoir Savoir-faire Savoir-étre
Germany Fachkompetenz Personalkompetenz
Methodenkompetenz
Sachkompetenz Sozialkompetenz
Hungary Knowledge Application of knowledge | Professional attitudes &
behaviours
Ireland Knowledge Know-how and skill Competence

Competence-context Role, Insight, & Learning

Netherlands Establishing &
Profession-specific methods maintaining contacts,
cooperation, teamwork

Development of an
individual team

Professional competencies for functioning in the context of work

organisations

Portugal Competéncias Competéncias funcionais | Competéncias sociais
cognitivas

England & Underpinning Functional competence Social competence

Wales knowledge

Scotland Knowledge & Practice (applied Autonomy,
understanding knowledge) accountability, working
Generic  cognitive | Communication, with others
skills Numeracy, IT skills

Source: Winterton, Delamare-Le Deist & Stringfellow, 2005, pp. 45-46

In Germany, Erpenbeck and von Rosenstiel (2003a; 2003b) have published their
“Handbook of competence measurement,” focussing on the “identification, com-
prehension, and assessment of competencies in occupational, educational, and
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psychological practice”. From a psychological point of view, this subsumes the

adjustment of:

- Subject-centred personnel diagnostic: “Which personal characteristics does a
person have?”’;

- action-oriented diagnostic of behaviour: “How is a person performing?”’; and

- diagnostic of outcomes/results: “What are the persons’ individual achieve-

ments?” (ibid., 2003b, p. XXIX).

Outcomes are distinguished according to convergent, requirement-oriented and
divergent, self-organised actions and work-related situations. The former are di-
rectly focused on the compliance of external requirements and objectives, where-
as the latter can be characterised as creative and partly or fully open to final out-
comes and objectives (p. XXVIII). These categories are classified according to:

Qualifications, which are “clearly defined areas of knowledge, skills, and
abilities, people need to possess to be able to perform in a certain occupation”.
They are characterised as action-orientated and convergent, requirement-orien-
tated. Typically, they can be unambiguously operationalised and accredited (p.
XXIX).

Abilities, which are action-oriented “solid systems of general psycho-physio-
logical action processes”; they can refer to convergent, requirement-orientated
and divergent, self-organised action situations.

Competencies, which indicate “...dispositions of self-organized, psycho-
physiological actions”. Dispositions are considered developed, internal precon-
ditions for occupational adjustments; they do not only consist of individual
talents but also of outcomes of developmental processes; they are action-oriented
and primarily focused on divergent, self-organised action-contexts (p. XXIX).

For aspects of measurement this distinction entails the following: Assessment
of psychological characteristics “provides insights into existing disposals for self-
organization and, therefore, competence.” However, the actual existence of com-
petence can be “assessed only in the context of action” (p. XXIX).

In this context, the importance and impact of knowledge inventories, as well
as individual collections of skills and abilities, has to be accentuated. Within the
competence-based OECD project DeScCo, Weinert (2002) proposes the follo-
wing definition for competencies: “The cognitive abilities and skills possessed by
or able to be learned by individuals that enable them to solve particular problems,
as well as the motivational, volitional and social readiness and capacity to use the
solutions successfully and responsibly in variable situations” (ibid., pp. 27-28).

Weinert (2002) mentions eight competencies according to the frequency of
occurrence: Mastery of mother tongue (oral and written); mathematical knowled-
ge; reading competence; mastery of at least one foreign language; media compe-
tence; learning to learn; social competence; and divergent critical thinking. This
listing corresponds to the occidental curriculum (Dolch, 1965), which is mainly
focused on the “gold standard” of education whithin the educational track from
compulsory to university education; references to vocational education and
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training are not included (Achtenhagen, 1998). However, an inclusion of occu-
pational subject-related competencies seems to be possible. Weinert’s elabora-
tions on competencies are important because interdependencies of competence
dimensions are emphasised and aspects of motivation, attitudes, and meta-
cognition are incorporated.

In the context of NVQs in England and Wales, Oates (2004) complains that
there has been a tendency to push VET-systems and compulsory education too
rapidly from a “formation” model to a “competence” model (Oates, 2004, p. 59).

Table 2.4: Comparison of the “formation” model and the “competence” model

Formation

Competence

formative assessment
to provide feedback for learners in order for
them to enhance their performance

summative assessment

to provide a transparent statement of what
someone can do for certification, selection,
etc.

open, unstructured information on
performance

which reflects the specific composition and
meaning of achievement, motivation, etc. of
an individual

tightly-structured, centralised
information on performance

which provides a common language for
describing competence

emphasis on inputs

relating to effective, structured use of
learning processes and settings, with
assumptions that processes of learning

emphasis on outcomes

with an emphasis on inferring competence
from performance, on leaving open the
mode, duration, and location of learning

affect the nature of emerging competence

Source: Oates, 2004, p. 59

A comparison of the two models clearly shows that too narrowly-defined concept
of competence do not incorporate the fundamental goals of VET outlined earlier.
The pejorative use of the term competence in English was also confirmed by the
British workshop participants (e.g., Alan Brown, Frank Coffield). Therefore, we
decided to draw upon a broader concept, founded in pedagogic anthropology,
which relates individual attitudes and motives into the domain of self-compe-
tence.
In the context of national educational standards in Germany (Klieme et al.,
2004), competencies are considered school related; they describe
“abilities of the kind intended and assumed by the term Bildung: abilities which are acquired,
not inherent, which are experienced in and through particular aspects of societal reality, and
which are suited to shaping this reality. In addition, these are abilities that are capable of
being cultivated over a lifetime, enhanced and refined in such a way that internal gradations
can be measured, such as from basic to more advanced general education. They are, however,
also abilities that enable a process of self-directed learning, since the aim is abilities that are
acquired not only in conjunction with tasks and processes, but can be detached from the

original situation, meet the challenges of the future, and are open to problems of all kinds”
(ibid., pp. 59—60).
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In the standards orientation towards vocational education is mentioned, but a link
to the contents of vocational education, which are a constituent of compulsory
education in Germany, is not provided. Improving students’ performance level
when completing lower secondary education would certainly have a positive
impact for learning and instruction in VET. After all, a PISA-VET has to be
based on the same underlying concepts of individual development as in general
education.

The three depicted German approaches range from a primarily psychological
point of view (Erpenbeck & von Rosenstiel, 2003a; 2003b) to more content-
related aspects in the context of output-related standards at the end of lower
secondary education for the subjects of German, mathematics, and first foreign
language (Klieme et al., 2004). However, all three approaches refer to Weinerts
definition of competencies.

Contrary to Winterton, Delamare Le-Deist, and Stringfellow’s proposal, the
specification of knowledge is more prominent in the German approaches. Where-
as Erpenbeck and von Rosenstiel (2003a; 2003b) incorporate this aspect very
little, the commission of experts (Klieme, et al., 2004) consider aspects relating
to different knowledge dimensions to a greater extent. Winterton, Delamare-
LeDeist, and Stringfellow (2005) distinguish between different content domains,
but with little reference to occupational fields and industries. For VET, we
consider it necessary to focus on output-oriented measurements of competencies
for different occupational domains.

2.2 PROBLEMS OF OPERATIONALISATION AND MEASUREMENT
OF COMPETENCIES

Looking at the constituents of different competence definitions, certain elements
(regardless of linguistic differences) can be found internationally in the majority
of proposals: The application/implementation of an individual collection of
(performance) prerequisites (knowledge, skills, aptitudes, know-how, strategies,
routines, emotions, attitudes, motivation, willingness, etc.) to solve certain prob-
lems/complete particular tasks or/handle certain situations (successfully) in
various contexts.

At a different level of analysis, emerging layers of complexity and confusion
about competencies are demonstrated by levels of occupational specificity
(Oates, 2004). The variety of invisible individual conditions, which can be de-
monstrated in different situations, were discussed in the workshops. Table 2.5
illustrates examples of different internal conditions as a basis for operatio-
nalisation and measurement.

Table 2.5: Possibilities for operationalisation and measurement of competencies
in VET
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Internal conditions/individual External
abilities performance/behaviour/action
(person) (situation)

Declarative knowledge
Specific procedures
General procedures
Strategies and skills
Values

Attitudes Performance

Motivation Solving tasks in different situations
Self-efficacy
Locus of control
Self-control
Anxiety

Big Five*

not directly observable observable

*  Measurement model comprising five personality dimensions: Openness to Experience,
Conscientiousness, Extraversion, Agreeableness, and Neuroticism.

One of the demanding challenges of an international comparative study, based on
the three superior goals outlined in Chapter 1, is to specify selected competence
domains in accordance with these goals. Particularely in the second workshop it
was emphasised that making reasonable selections in relation to the three goals is
more important than creating lists of elements of competence. Therefore, we can
conclude that a broad approach, which exceeds pragmatic methods for personnel
selection, is the favoured objective for an international large-scale assessment of
VET.

Based on the distinction between individual conditions, which are not direct-
ly observable, and behaviour that is directly observable in various situations, two
approaches can be identified: Competencies as a potential for application in diffe-
rent situations refers to internal conditions (e.g., knowledge, skills, motivation,
values, meta-cognition), which are not observable to outsiders. On the other
hand, competent behaviour in a specific situation can be observed by third par-
ties. Consequently, operationalisation and measurement of competencies can re-
fer to the
- determination of external tasks, denoting internationally representative situa-

tions and requirements for an occupation or occupational function; or
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- determination of internal conditions, such as knowledge, skills, motivation,
values, or meta-cognition, characterising the development of vocational
expertise in a certain occupation/occupational field.

Both alternatives are discussed with regard to their impact, challenges, and

opportunities for a PISA-VET. In this regard, Lang-von Wins (2004) points out

that theoretical standards on a high level of abstraction are opposed to more
practically-oriented pragmatic aspects.

2.2.1 Identification of competencies on the basis of external activities

This approach requires a classification of typical, internationally-comparable
occupational activities and tasks in different occupational fields. Occupational
situations and requirements could be determined on the basis of existing formal
descriptions in different countries in terms of their communalities. For example,
NVQs, which are competence-based descriptions of required outcomes. Follo-
wing this approach Preifl (2004) compared the structures of competence des-
criptions in the occupational field of business/administration in Germany and
England/Wales. In a similar vein, Fulst-Bleil and Ebner (2005) conducted a com-
parative study in Germany and Wales. These approaches might be a way for
identifying competencies on the basis of external tasks. However, there are
considerable problems involved: Firstly, there are linguistic differences between
certain terms (how do we know that descriptions of occupational tasks in dif-
ferent countries really have the same meaning?); secondly, it is possible that
educational contents are not relevant in the labour market; thirdly, different
educational tracks (initial and continuing VET) can be involved; and finally, a
broad underlying concept of VET is missing.

Problems of comparability are worsening as more countries become involved
in the study. Assuming that there are internationally-valid common requirements
for certain occupations (e.g., car mechatronic), it must be assured that national
characteristics are adequately incorporated. For example, in the field of car
mechatronics, although there are many commonalities at an international level,
there are a number of specific characteristics at a national or even regional level.

Identifying competencies on the basis of external tasks is less time consu-
ming than the development of concepts for internal conditions (e.g., technical
literacy). The time-saving advantage was emphasised by some of the participants
during the second workshop. It was suggested to first take typical, internatio-
nally-comparable tasks, which will then serve as a basis for empirical examina-
tion. In this regard, Tim Oates (UK) points out the danger of ignoring the com-
plexity of competence and advises to infer competencies from observation of
individual performance in different situations to avoid measurement errors.

One approach for identifying external tasks refers to an analysis of work and
work requirements, which is distinct from occupational profiles. However, this
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approach is relatively time consuming and work intensive; typically it is based on
a three-step procedure (Lang-von Wins, 2004):

First, analysis of task- and performance conditions of a working activity; second, identifica-

tion and description of task dimensions; and third, analysis of the working activity on the ba-

sis of these dimensions, for identifying achievement and qualification- differentiating variab-

les (ibid., p. 591).

This approach refers to working samples on the basis of controlled imitations of
critical success situations with the purpose of observing and assessing individuals
performance in work contexts (Lang-von Wins, 2004). However, this approach
requires a high amount of effort for the construction of work samples. Therefore,
a combination of simulation-based and biographical methods is considered a
reasonable alternative (Lang-von Wins, 2004). Examples are provided by the
Association for Research in Professional Development (ABWF) (2005), and the
PISA report for Germany (Wirth & Klieme, 2003).

The most elaborated and concrete version for identifying competencies on
the basis of external activities, refers to aggregated work activities of work
functions and was proposed by Wim Nijhof (Netherlands) at the workshops. The
underlying instrument is based on a labour market-related occupational database
(O*NET) from the U.S. (Jeanneret et al., 2002). One of the central elements of
the O*NET are Generalized Work Activities (GWA), which are “...aggregations
of similar job activities/behaviours that underlie the accomplishment of major
work functions” (Jeanneret et al., 2002, p. 106). A taxonomy of 42 GWASs provi-
des the basis for assessing work activity requirements for the majority of occu-
pational fields at an international level. The database follows the idea that work
behaviour is not necessarily linked to specific tasks and techniques and, there-
fore, can be aggregated at a higher level of abstraction. However, not all GWAs
are located at the same level of abstraction; some are very generic and others are
more specific, but not too specific that they can be linked to only one occupation.

The classification of Generalized Work Activities has strong theoretical and
empirical foundations. In a number of empirical studies, the underlying work
structure was investigated on the basis of individual behaviour. Jeanneret (1969)
investigated the hypothesis that “there is some structure underlying the domain of
human work, and that this structure can be identified in terms of one or more sets
of job dimensions” (ibid. 1969, p. viii). The criteria for determining whether a
construct would qualify as a GWA include: i) Being broad in scope and having
applicability to a wide range of occupations; ii) being based on job-analytic
research; and iii) being characteristic on the underlying structure of work
(Jeanneret, et al., 2002)’.

Toolsema (2003) adopted the GWA concept in his research for the iden-
tification of competencies in Higher Education. On the basis of a comparison of
different studies, he derived six competence categories—social, participative,
cognitive, physical/technical, learning, and employability, and associated them

7 A detailed illustration of the GWA concept is provided in Appendix B of this report.
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with GWAs based on the assumption that if a person performs a certain activity,
he/she possesses the required competencies for that activity. Activities are per-
ceived as competence indicators at a higher level of abstraction, indicating the
purpose of the corresponding competencies. The instrument is suitable for mea-
suring cognitive, affective, and meta-cognitive aspects of competencies at diffe-
rent levels of abstraction and, therefore, provides a basis for an international
comparison of VET.

The advantage of the approach is that competencies for different occupa-
tional fields can be derived on an aggregated level on the basis of working acti-
vities, which is consistent with a more pragmatic line of reasoning: Individuals
do not necessarily need all their competencies in the work place and therefore,
measuring the entire collection of the corresponding competencies would not be
necessary. With regard to reducing the level of complexity in a PISA-VET some
participants recommended to concentrate on those competencies that are really
necessary in the workplace (this aspect was mainly emphasised by Wim Nijhof).
However, there are two objections: Firstly, there is a risk of taking a too narrow-
ly-defined concept of competence which is based on work performance, and se-
condly, from a research methodical point of view, there is a circulation
problem—how can competencies in different workplaces be determined without
previously analysing work and work requirements? Moreover, it can be assumed
that this approach demands time-consuming and work-intensive observations of
direct performance. In this regard, indirect measurement based on simulations
and tests, complemented with biographic questionnaires, might be a reasonable
alternative.

For the purpose of a PISA-VET, the question whether a restriction to measu-
rements of individuals’ performance or an investment in a more time-consuming
development of concepts for identifying internal conditions is the more reason-
able alternative, must be examined carefully.

2.2.2 Identification of competencies on the bases of internal conditions

Measurement of competencies on the basis of individual potentials/internal con-
ditions in large-scale assessments is based on testing methods. This approach
requires conceptualisations comparable to the ones in PISA (e.g., literacy, nume-
racy) relating to internationally-valid models of the structure and development of
vocational knowledge and skills in different occupational domains. Existing con-
cepts need to be examined regarding their suitability for an assessment of voca-
tional expertise and with regard to necessary modifications or further develop-
ments. Moreover, an agreement concerning the relevant competence dimensions
and level structure must be made. In this regard, the “Standards for Technolo-
gical Literacy,” developed by the International Technology Association (ITEA)
are an example for a national concept. The standards for technological literacy
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are designed to determine how well students are attaining technological literacy
in grade K-12; they specify what every student should know and be able to do in
order to be technologically literate. There are a total of 20 standards, which fall
into two types: First, what students should know and understand about the
technology; and second what they should be able to do. The first (cognitive) type
sets out basic knowledge about technology, whereas the second type (process)
describes the abilities that students should have.

The standards are organised into five major categories: The nature of tech-
nology; technology and society; design; abilities for a technological world; and
the designed world. The format of each standard follows this structure: First, the
standard is expressed in sentence form; second, a narrative explains the intent of
each standard; third, grade-level material is presented for grades K-2, 3-5, 6-8,
and 9-12; and fourth, a narrative is presented that explains the standard for each
grade level and provides suggestions of how the standards can be implemented in
the laboratory-classroom. For each grade-level, benchmarks that detail the parti-
cular knowledge and skills, vignettes with examples of laboratory-classroom ex-
periences, and illustrations of how the standards can be put into practice, are
provided (International Technology Education Association, 2002).

In the field of Business Administration, comparable concepts have been
developed in the United States: The National Council on Economic Education
(NCEE) has produced a set of curriculum standards based on the essential prin-
cipals of economics, titled “Voluntary National Content Standards in Econo-
mics”. Each of the 20 standards, developed by a panel of economists and econo-
mic educators, includes a rationale for its inclusion, benchmarks indicating at-
tainment levels for students in grades 4, 8, and 12, samples of what students can
do to enhance or demonstrate their understanding in economics, and correlations
of existing publications to the standards.

The standards consist of generic skills and cognitive competences. The key
skills students must develop in economics include an ability to identify economic
problems, alternatives, benefits, and costs; analyse the incentives at work in an
economic situation; examine the consequences of changes in economic condi-
tions and public policies; collect and organise economic evidence; and compare
benefits with costs. Additionally, students should have gained several kinds of
economic knowledge by the time they have finished the twelfth grade:

- First, they should understand basic economic concepts and be able to reason
logically about key economic issues that affect their lives as workers, con-
sumers, and citizens, to avoid errors that are common among persons who do
not understand economics;

- second, they should know some pertinent facts about the American economy,
including its size and the current rates of unemployment, inflation, and
interest; and

- third, they should understand that economists hold differing views on some
economic issues. This is especially true for topics such as the appropriate size
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of government in a market economy, how and when the Federal Government

should try to fight unemployment and inflation, and how and when the

Federal Government should try to promote economic growth.

The essential propositions of economics are identified in the 20 content standards
that follow: Scarcity, marginal cost/benefit; allocation of goods and services; the
role of incentives; gain from trade; specialisation and trade; market-, price-, and
quantity determination; the role of pricing in the market system; the role of com-
petition; the role of economic institutions; the role of money; the role of interest
rates; the role of resources in determining income; profit and the entrepreneur;
growth; the role of government; using cost/benefit analysis to evaluate govern-
ment programmes; macro economy, income, employment, and prices; unemploy-
ment and inflation; and monetary and fiscal policy.

These examples illustrate the complexity of developing internationally-valid
competence models and measurement tools in different occupational fields.

As previously mentioned, the complexity of PISA-VET increases due to
functional aspects of skills and the impact of individual behaviours in the labour
market. With regard to successful performance in the labour market and lifelong
learning, modifications of knowledge- and skill-structures during the develop-
ment of expertise are of high importance for professional competencies and need
to be taken into consideration. In this regard, aspects of informal learning, atti-
tudes, and motives play a substantial role (Chapter 2.5).

2.3 COMPETENCIES BETWEEN NATIONAL SPECIFICS AND
INTERNATIONAL COMPARABILITY

Another relevant dimension of competencies in an international comparative
study refers to the level of aggregation. The complexity and multi-faceted nature
of different levels is illustrated in the following sections on the basis of a litera-
ture review and contributions from the workshops.

The discussions in the two workshops clearly showed the difficulty in agree-
ing upon a level of aggregation; the more specific the definition of competen-
cies/working tasks, the less comparability exists at an international level. After
all, the participants generally agreed that an adequate approach has to differen-
tiate between occupational fields and, at the same time, ensure international com-
parability; i.e., the successful performance of a salesperson mainly depends of his
abilities to advertise his products, whereas the successful performance of a kin-
dergarten teacher probably rather depends on his assertiveness skills (Kanning,
2003). Since there are additional national specifications and facets of competen-
cies and situations, an aggregated level above the national level should be deter-
mined.
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On the basis of a review of different techniques used in work analysis, Oates
(2004) suggested the following distinctions in the scope or level of aggregation
of descriptions of competence:

- Generic relates to skill components, which are not expressed in the form of
activities specific to a particular setting (e.g., key skills in communication).

- Occupational relates to descriptions at an occupational level relating to
activities with a high level of generality. The descriptions intend to apply to a
wide range of settings and specific methods for completing activities (e.g., a
general description of fault diagnosis in aircraft hydraulic systems).

- Task-specific but independent of specific jobs relates to descriptions which
provide the task details (e.g., constructing lead roofing), but which do not
describe the way that the task might be organised within a specific work
system. This level of description is common in the development of national
standards (qualifications and quality standards). Within this level, there is a
hierarchy of sub-levels; for example, a standard can relate to inert gas wel-
ding or deal with a lower level of aggregation e.g., i) argon welding; ii)
tungsten inert gas welding; iii) oxy-acetylene welding, etc.

- Job-specific, enterprise-specific relates to descriptions of the way a task is
undertaken in a specific work system. Falling into this category are jobs des-
criptions, work analysis processes (for the purpose of pay regulation reward
systems, and management control), etc.

- Person-specific relates to the way the task or the job is undertaken by a spe-
cific work system. This is important for training, assessment, and evaluation
purposes. Undertaken by the workers or learners themselves, it can also form
her/his contributions to appraisal systems and, assessment, as well as assist in
preparing applications for jobs and for training/education programmes (Oates,
2004).

The multi-faceted aspect of possible levels of competence descriptions illustrates

the importance of an initial fundamental clarification of the intended goals of

VET. For example, using job-specific, enterprise-specific description of com-

petence would be too specific to ensure international comparability of different

occupational branches. Thus, for the purpose of an international large-scale
assessment of competencies in VET, a manageable and informative level of
comparability must be determined.

Within the different levels of competence, a variety of approaches based on
external performance, as well as internal conditions, can be found in literature.
For example, the job-competency approach by Spencer and Spencer (1993) is a
very specific, performance-based approach from the U.S.: The person in the job
is analysed without making assumptions about the characteristics needed to
perform well in the job. With open-ended behavioural event interviews, it is
determined which characteristics are associated with job success. Thus, in this
approach competencies are associated with “underlying characteristics of people”
that are causally related to effective or superior performance in a job or situation
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... generalising across situations, and enduring for a reasonably long period of
time” (ibid., p. 9). A similar approach for identifying competencies in the work
place is the project “Joint-Service Job Performance Measurement Standards
(JMP)”, which is an instrument for assessing job performance of military per-
sonnel in the U.S. (Wigdor & Green, 1991). However, this type of approaches are
too specific for an international comparison, since a determination of standards at
a national level makes comparability at an international level more difficult.

Contrary to very specific competence descriptions, cross-occupational gene-
ric skills at a higher level of abstraction are often debated in the discourse of
generic skills. Very often they are also labelled enabling skills, key competencies,
essential skills or necessary skills (Nijhof 1998; Murray, Clermont & Binkley,
2004). Typically, generic approaches are concerned with the development of
transferable general skills and competencies that are required for most jobs and
are distinctive from more workplace-specific technical knowledge and skills. The
proliferation of different concepts was a response to an inflation of the meanings
of formally specific and narrowly-defined competencies. In Germany, the debate
has been focused on key qualifications (Schliisselqualifikationen; Mertens, 1974),
which are linked to the concept of vocational action competence (Handlungs-
kompetenz). The concept of key qualifications has generated about 650 different
versions, which is one of the reasons why the concept of competence in VET is
discussed at different levels in Germany at the moment.

At an international level, different education and labour market institutions
have conducted a number of projects for the identification of employability skills.
Most of these studies initially implemented a broad definition, followed by an
observation of workers, supervisors, or experts, to determine common competen-
cies for particular work activities. For example, the SCANS (Secretary’s Com-
mission on Achieving Necessary Skills) project differentiated between two cate-
gories: Foundation skills, which include basic academic skills (reading, writing,
arithmetic), thinking skills (reasoning, problem-solving), personal qualities (res-
ponsibility, self-esteem); and work competencies which comprise the ability to
use resources, interpersonal skills, information systems, and technology (Secre-
tarys Commission on Achieving Necessary Skills, 1991).

Cross-occupational generic approaches have been questioned by several au-
thors for various reasons. For example Weinert (2002) argues that there are skills/
competencies that are useful in many learning and working situations, but they
are no substitute for content-specific knowledge. Others argue that individual
competencies cannot be viewed as independent of a specific context (Sandberg,
2000). The constructivist approach proposes that the extent to which a definition
proves to be adequate depends on the context in which it is used (Stoof, 2005).
Based on the results of their study, Stasz and colleagues (1996) argue that “an
analysis of skill requirements that ignores work context draws attention away
from workplace characteristics and possible shortcomings in firm behaviour that
affect skill utilization and performance” (ibid., p. 5). They identify variations and
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similarities in “generic” competencies that occur in work practice, which con-
firms that individual characteristics needed for a particular job “can be under-
stood only within a particular working context, from the perspective of indivi-
duals in the social setting” (ibid., p. 9). After all, cross-occupational competen-
cies are not always transferable and associated with specific vocational training
processes. In this report, we distinguish between vocational subject-related and
cross-occupational competencies for analytical reasons.

2.4 WORKING DEFINITION FOR A CONCEPT OF COMPETENCE IN VET

To handle the multi-faceted nature of different competence dimensions and
-levels, we go back to a pedagogical -anthropological approach of Roth (1971)
and Reetz (1999) as a basis for developing a research model for PISA-VET.
According to Roth (1971) and Reetz (1999), four competence domains can be
distinguished:

- Self-competence,

- cognitive competence,

- functional competence, and

- social competence.

This broad concept is currently dominating the German discussion on com-
petencies in VET. The different elements and the structure of the model will be
illustrated later in this paragraph. However, it has to be pointed out that the four
domains cannot be explicitly separated. For example, knowledge is not limited to
the domain of cognitive competence and different kinds of knowledge are applied
in functional and social contexts as well (knowledge is used for performing theo-
retical occupation-related tasks; utilising tools, equipment, and technical resour-
ces; and in interactions with others). The acquisition and application of knowled-
ge is governed by motives and attitudes; the process of reflecting upon applied
knowledge in a comprehensive way relates to “meta-cognition”. Thus, adopting a
two-dimensional approach to account for interrelations between the domains,
ensures that the conceptualisation is coherent and provides a strong, consistent,
and defensible basis for measurement and comparison of VET. The schema
(Table 2.6) incorporates John Stevensons suggestions from the workshops. It
takes into account the different competence domains, as well as their inter-
relations in different occupational situations.

In the framework, a broad concept of competence is combined with possible
actions and activities as a basis for research and interventions. In future large-
scale assessments, the approach considers apprentices, workers, and employees
not only as a medium or executor of occupational activities, but as individuals
with personal identities. Therefore, self-competence is determined by the
characteristics of cognitive, functional, and social competence, as well as attitu-
des, motives, meta-cognition, and occupational-action orientation (Beck, 1995).
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These aspects are particularly relevant in complex occupational tasks, such as in
the occupational field of “symbol analysts” (Symbolanalytiker; Baethge, Buss &
Lanfer, 2003).

Table 2.6: Matrix of interdependencies between self-, cognitive-, functional-,
and social competence in different contextualised areas of perfor-

mance
Competence Domains
(different contextualised areas of performance)
Self-Competence

Individual Capacities Cognitive Functional Social
Competence Competence Competence

(accessed and interpreted in

different contexts) (theoretical/ (technical/practical/ (interpersonal
analytical functional requirements)
requirements) requirements)

“using tools, equipment, | “interacting with
“applying concepts” and technical resources” | others”

Attitudes
Values
Perceptions

Incentives
Motivation

Meta-Cognitive Strategies

Declarative Knowledge

Procedural Knowledge

Strategic Knowledge

The introduction of SAP has eliminated the need for developing an understanding
of the underlying contents. To a great extent accounting activities are reduced to
a mere operation of screen masks with the result that VET in the field of com-
merce and administration is no longer comprehensible as a whole. Therefore, it
has become difficult for apprentices and the majority of commercial employees
to understand business and production processes. From an economic point of
view, individuals hardly have a chance to critically assess business development
and from an educational point of view, which is not supporting the development
of individual identities. This also refers to the development of human resources;
the underlying knowledge dimensions (declarative, procedural, and strategic
knowledge), as well as motivation, interest, and meta-cognition are not
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addressed. Thus, the development of competencies to motivate further learning in
professional and private contexts is excluded.

Taking these aspects into consideration, we suggest to consider competencies
mainly from a knowledge-developmental point of view, since vocational exper-
tise in a knowledge domain/occupational field is a crucial precondition for the
development of transferable skills, achievement motivation, interest, and meta-
cognition. This perception corresponds with today’s tools of management educa-
tion (e.g., organisational learning, knowledge management), which are based on
the assumption of active and creative employees (Tuomi, 1999).

The question of whether or not this managerial point of view, which “empha-
sizes the importance of learning processes, particularly in blooming companies”
resulting in—*"“a work habit which is characterized by an excellent quality and
individual focus on holistic working processes” might be called a “coincidence of
economical and educational rationality” (Achtenhagen, 1990, p. VII) remains
open at this point. However, this assumption could be regarded a reasonable
conclusion for research projects in this area (Heid & Harteis, 2005).

In the following section, each of the fow competence domains will be
discussed to illustrate aspects of measurement methods.

Self-competence

Self-competence subsumes every aspect of personal development in a narrow
sense—the development of cognition, emotion, motivation and ethics (Achten-
hagen, 1996, p. 27). According to Reetz (1999), self-competence refers to “the
ability of morally self-determined behaviour, which includes a positive self-
perception and the development of moral reasoning skills” (p. 42). In the context
of PISA-VET, personal characteristics which impact vocational performance
(attitudes, values, perceptions, incentives, motivations, and meta-cognitive strate-
gies) have to be measured.

Descriptions of self-competence are impacted by assumptions about indivi-
dual developments over the lifespan relating to motivation and metacognition.
However, in this regard, there are immense research gaps and literature on life-
long learning systematically neglects this fact (Achtenhagen & Lempert, 2000).
Achievement motivation and the corresponding behaviours develop at an age of
about 11 to 12 years and meta-cognition around 14 to 15 years. The impact of
motivation and meta-cognitive structures is underestimated in literature which,
might explain why many investments in continuing education have failed to re-
sult in the expected outcomes. Company representatives have admitted that about
50 percent of their expenses for continuing education are wasted without resul-
ting in any notable effect.

Empirical studies on the development of motivation during VET show that,
at least in the field of commerce and administration in Germany, a decrease in the
level of interest in learning in schools and workplaces occurs. Towards the end of
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educational programmes, school- related data remain low, whereas workplace-
related data increase (Prenzel, Kramer & Drechsel, 2001).

After all, we can conclude that it is worthwhile to obtain information about
motivational and meta-cognitive structures of apprentices. In this regard, apply-
ing multiple measuring points and retrospective methods will be particularly
helpful to illuminate individual competence developments. For the measurement
of motivation, we need a combination of items consisting of habitual and situatio-
nal components. For example, items related to motivational preferences (Deci &
Ryan, 1985), self-related cognition (Little, Oettingen, & Baltes, 1995; Bandura,
1989) or effort and perseverance (Kuhl, 1984; 1998). A measurement of the state
and trait components of motivation is the favoured option (e.g., Winther, 2005).
With regard to meta-cognition, there are concepts, which consider problems rela-
tively independently from contents. Well-established concepts for the description
and evaluation of meta-cognitive structures can be found in the context of bache-
lor and master degree qualifications (e.g., questionnaire for the use of the Motiva-
ted Strategies for Learning (MSLQ); Pintrich, Smith, Garcia, & McKeachie,
1991), and in the area of VET (e.g., Bendorf, 2005). Diverse vocational tasks and
requirements are the basis for drawing conclusions about learning- and proces-
sing strategies and factors of success.

Measurements of motivation and meta-cognition are essential for gaining
insights into integrated competence developments and the corresponding cogniti-
ve and procedural structures. The PISA study showed that it is meaningful and
necessary to measure aspects of attitudes, values, perceptions, and motivation.
Therefore, comparable instruments should be applied in a PISA-VET. Provided
that the short version of the Big Five personality dimensions (Rammstedt, 2004)
proves sufficiently reliable, it might be a possible measurement tool for a PISA-
VET. A high level of validity is particularly important taking into consideration
the expected heterogenity of the sample.

Cognitive competence

Recent empirical studies showed that a differentiation of knowledge according to
declarative, procedural, and strategic knowledge, is plausible and feasible (e.g.,
Bransford, Brown, & Cocking, 2000)8. In the domain of declarative knowledge
(factual knowledge), new concepts, which are related to work requirements, have
to be developed. Particularly with regard to the increasing complexity and net-
worked structures in work contexts, declarative knowledge cannot be developed
in linear, abstract, and fragmented ways.

8  Shavelson, Ruiz-Primo, and Wiley (2005) suggest a fourth category of schematic knowledge
(knowing why). Detailed analysis in the context of science instructions shows, however, that
there are immense overlapping areas in the three remaining knowledge categories. With
regard to the level of performance, they distinguish between extent (how much?), structure
(how is it organized?), and others (how efficient? how precise? how automatic?).
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Figure 2.1 the complex and networked structures of organisational processes:
A concept for initial instruction in the field of business and administration in
Germany, based on the idea of “networked” thinking in management education
(Gomez & Probst, 1987). For a PISA-VET in the field of business and adminis-
tration, test items must be constructed on the basis of understanding networked
structures. For example, Shavelson, Ruiz-Primo, and Wiley (2005) have genera-
ted proposals for corresponding test items and methods (Achtenhagen & Bau-
mert, 1999). Effective actions at work regarding organisational aspects and ac-
counting procedures require the corresponding knowledge structures. In this
regard, simulations might be a reasonable solution. The depicted knowledge net
provides a basis for the development of virtual firm simulations.

The domain of procedural knowledge subsumes the application of know-
ledge, that is, how to operate with knowledge nets and the corresponding ele-
ments.

Finally, the development of strategic knowledge is considered one of the
central goals for VET. The focus is on behavioural conditions and problem sol-
ving, which refers to applying deep declarative and procedural knowledge, taking
into account possible primary effects and unintended side effects. Thus, decisions
are made with a full awareness of possible negative consequences.
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Figure 2.1:  Knowledge structure for initial instruction in the field of business

administration
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Other concepts principally follow this idea but classify the components diffe-
rently. The reformulation of Blooms taxonomy by Anderson and Krathwohl
(2001) explicitly incorporates different knowledge dimensions and metacognition
is added as an additional category. The integration of declarative and procedural
knowledge is one of the advantages of the reformulated concept since both
knowledge dimensions can be applied to solve particular tasks in specific situa-
tions. One-sided learning and deep understanding are balanced this way. Mea-
surement tools must be able to assess whether applying concepts, using tools, and
interacting with others in different situations are performed competently.

In the context of a PISA-VET, the development of competencies plays a sub-

stantial role. For example, measuring the development of declarative, procedural,
and strategic knowledge in the field of commerce and business administration in
Germany is illustrated in Figure 2.2.
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Figure 2.2: Classification system for the development of knowledge dimensions
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For the scenario of a profit collapse in a company, one of the tasks refers to a
short essay. To measure individuals’ competencies, the answers could be classi-
fied according to breath (B) and depth (D). In this way, knowledge development
can be measured at different points in time. A detailed discussion about measu-
rement models is provided later in this report.

We can conclude that cognitive- and functional competence play a substan-
tial role in a PISA-VET. This implicates domain-specific agreements regarding
the goals and contents of VET and the development of suitable items for re-
search.

Functional competence

For the clarification of the relevant underlying occupational subject-related com-
petencies in different educational tracks and occupational tasks, an example of
empirical research consisting of significant occupational tasks in German occu-
pations is introduced. On the basis of task observations in the workplace, the
Sociological Research Institute (SOFI) has conducted a study, which was supple-
mented by interviews with experts in the corresponding occupational fields
(Baethge & Baethge-Kinsky, 2006)°. Skill-lists have been developed according to

9  Subjects of the study: What (knowledge, skills, attitudes), when (duration, time, and frequen-
cy of specific working processes), how (quality, level, complexity). A distinction was made
between broad domains of internal conditions (knowledge, skills, and attitudes) and specific
combinations of knowledge, skills, and attitudes necessary for successfully managing particu-
lar occupational situations.
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significant activities of performance in different occupational situations, which

were classified according to different competence domains. The following occu-

pational fields were investigated:

- Metal and electrical skilled workers (industry),

- Bankers,

- ICT skilled workers, and

- Nursing staff.

A comparison of the different occupational profiles showed the following:

1) Subject-related knowledge is a fundamental constituent of every occupational
field. However, there are more knowledge differences within occupational
sectors than between them; knowledge is differentiated according to declara-
tive and procedural knowledge. For example, skilled metal workers demons-
trate deep knowledge of materials and processes of metal operations, whereas
skilled electricity workers apply highly-developed knowledge of the con-
stitution and functioning of line- and operational-systems and the correspon-
ding electrical, electronic, pneumatic, hydraulic, and software -components.

2) Knowledge domains play a substantial role in every occupational field, with
regard to processes of interaction, analytical and reasoning skills, meta-cog-
nitive skills, and organisational participation. Working self-directed within
limited time, knowledge decline, time-consuming contact (peers, customers,
patients), and susceptibility to failure of organisational processes, are com-
mon phenomena in every occupational field across all levels. However, every
knowledge dimension has domains-specific characteristic, which cannot be
classified as general occupational competencies. For example, in the domain
of social competencies there is a substantial difference between the structure
of teamwork in industrial, healthcare, or sales industry contexts.

3) According to the occupational domain and the corresponding tasks (e.g., pro-
duction/maintenance, distribution, care), a sense of perception relating to vo-
cational expertise has an additional impact. For example, a technically skilled
worker knows his facilities by touching or hearing, a banker has developed a
sense for his customers needs, and a nurse can observe the patients state of
health.

4) Sensory-motor skills refer to manual aspects of performance such as speed
and accuracy of physical movements or dexterity. They are particularly rele-
vant for skilled workers in the occupational domains of industry (installing,
fixing) and care (medicating wounds, giving injections, transferring patients
between beds) (Achtenhagen & Grubb, 2001).

The method of work samples (external measurement) is particularly relevant for

the domains of functional- and social competence. For example, measurement

methods based on the concept of completed actions (,,vollstindige Handlung”)
could be one possibility.
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Social competence

Social competence refers to individual preconditions necessary for successfully
behave and interact with others. According to the differentiation between internal
conditions and external performance, Kanning (2003) distinguishes two aspects
of social competence: The non-observable, individual collection of internal con-
ditions as a precondition to act successfully in social contexts (social compe-
tence), and observable, socially competent behaviour in social situations (socially
competent behaviour). Social competence is context-dependent and varies accor-
ding to different occupational fields (ibid., p. 14). At a different level of aggrega-
tion, general social competencies without a specific situational context (e.g.,
adopting a different perspective) can be identified. In contrast, specific social
competencies denote individuals with particular learning experiences (e.g.,
elderly caregiver, salesperson). Since both types of social competence develop
simultaneously, specific competencies are considered differentiated, experienced-
based, general social competencies. General and specific social competencies
contribute towards the development of socially competent behaviour in a specific
situation. Kanning (2003) illustrates this as follows (Figure 2.9):

Figure 2.3: Socially-competent behaviour in relation to the requirements of
different situations
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Figure 2.3 shows that the composition of internal conditions of one person (A)
can be clearly distinguished from those of the second person (B). In a specific
social situation, the second person (B) performs worse than the first person (A).
In contrast, if the situation corresponded more to the internal conditions of the
second person (B), the performance of the first person (A) would probably show
worse results than the performance of the second person.
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Kanning (2003, p. 21) distinguishes three domains of social competence:

- Perceptive-cognitive domain: Self-attention (direct, indirect), perception of
others, adoption of perspectives, belief of control (internal, external), making
decisions easily, knowledge;

- motivational-emotional domain: Emotional stability, pro-sociality, plurality
of values; and

- behavioural domain: Extraversion, assertiveness, ability to act, communica-
tion style (asking for and providing support, appraisal, exertion of influence,
expressiveness, listening), conflict behaviour (realising ones own interests,
considering other peoples interests), self-control (control of behaviour in so-
cial contexts, self-presentation).

Weber (2005) has developed an integrated instrument for the measurement of
mindful identity negotiation. The instrument, which is based on cultural-historical
social learning theory, is an integrated communication model, consisting of 17 re-
liable items indicating inter-cultural communication skills (ibid., pp. 251-252)—
presenting, evoking, facework, supporting others personal identity needs, self-
reflection-awareness, self-reflection-questioning, personal identity, and relational
identity. The instrument was developed for the evaluation of intercultural learn-
ing. The concept of inter-culturality refers to different nationalities, including
different hierarchical levels in organisations and cooperation between different
occupational fields. The concept provides a basis for the development of mea-
surement tools in a PISA-VET.

2.5 PROPOSAL FOR DATA COLLECTION

The two depicted basic approaches for the identification of competencies, based

on external performance or internal conditions, correspond with the following

measurement approaches:

(1) Measurement of competencies during work (performance), or

(2) measurement of competencies on the basis of tests (which can include work

samples).

There are three aspects against applying the first approach for the purpose of

ldentlfymg competencies in a PISA-VET:
Measurements of performance of specific working tasks entails an agreement
of performance levels in different occupations with regard to occupational
tasks. Moreover, the tasks must be considered relevant in every participating
country. The preceding illustrations clearly showed how difficult it is to agree
upon typical occupational tasks/bundles of activities across countries.

- Performance based measurement is very time-consuming, in particular with
regard to reaching a high level of validity, reliability, and objectivity. For
example, the working samples applied in the World Skills Competition com-
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prise up to 20 hours, which is feasible given the low number of participants in

the contest.

- The superior goals of VET are not incorporated sufficiently. Aspects of work-
related qualifications are included, whereas facets of personal development
and societal participation are excluded.

Thus, for theoretical and methodical reasons, the measurement of work per-

formance is not sufficient for a PISA-VET. However, this approach might have

valid results with regard to occupational subject- specific competencies.

The measurement approach is consistent with the approaches introduced by
Erpenbeck and von Rosentstiel (2003a; 2003b) and the Association for Research
in Professional Development (2005). They consistently emphasise that the mea-
surement of performance in working processes is too complex and time-con-
suming and occupational tasks or bundles of activities have to be identified in a
very comprehensive and time-consuming analysis to ensure representativeness.
Nevertheless, the problem that rarely performed but very important competencies
are excluded in this approach remains. Thus, measurement of competencies
during work is not recommended in the context of a PISA-VET; simulations and
complex measurement methods, as well as biographical records, are the favoured
options.

During the workshops, Generalized Work Activities (GWA) were recom-
mended as measurement tool for an international comparative study of vocational
competencies; I was emphasised that the tool operates at an aggregated level, and
therefore, ensures comparability between occupational fields and working acti-
vities in different countries. Moreover, GWAs could be measured within a
limited period of time.

With regard to the level of aggregation, it is difficult to estimate whether this
method is occupation specific enough and sufficiently detailed for drawing infe-
rences from performance to competence and vice versa. In the context of a PISA-
VET, the instrument might be suitable for the purpose of triangulations. We con-
sider it, proplematic to apply GWA’s as the only measurement tool since it is not
adapted to VET issues. Toolsema and Nijhof (2003) have used GWAs to measure
competencies in the context of Higher Education. Transferring this tool to VET
contexts might be problematic with regard to reliable outcomes.

The second aspect involves both, advantages and disadvantages:

- As in the case of performance measurement, typical occupational tasks or
bundles of activities across countries, must be identified. Existing qualifica-
tions (e.g., NVQs), as well as concepts for situation-specific assessments,
might provide a basis for the development of measurement instruments. Thus,
assessment of performance in the domains of cognitive-, functional-, social-,
and self-competence seems to be feasible on the basis of adequate tests.

- The advantage of measuring competencies on the basis of tests is it’s incor-
poration in a broad concept of competence:
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- The empty cells (Figure 2.10) can be filled in to illustrate the various
kinds of complex tasks. In addition to the ability to use knowledge in dif-
ferent situations, the underlying knowledge structure can be determined.

- On the basis of measurements for motivation and meta-cognition, corre-
lations between cognitive-, functional, and self-competence can be identi-
fied; this in turn allows inferences to be made about internal conditions
for lifelong learning.

The complexity and breadth of test items could be adapted according to the inten-
ded measurement time. On the basis of multiple measuring points over time,
quantitative, as well as qualitative developments could be identified. Moreover,
the test items are applicable to retrospective techniques. Table 2.7 illustrates the
approach. The domain of self-competence is pictured above the remaining com-
petence domains to emphasise its superior relation to cognitive-, functional-, and
social-competence, as well as the different attitudes, values, perceptions, incen-
tives, motivation, and meta-cognitive strategies. Biographical reports could be
adopted alternatively or additionally in every cell. This illustrates that the ap-
proach takes into account the overarching goals for VET. However, the final
combination of measurement tools depends on the given measurement time.

Conclusion

In a PISA-VET we suggest measuring internal conditions of performance. The
corresponding occupational test items must be developed on a national and inter-
national basis. Additionally, triangulations based on GWAs are recommended for
monitoring purposes. The next paragraph illustrates how adequate test items
might be constructed and applied. The concept of completed actions is outlined
as an example for measuring cognitive competence in the occupational fields of
car mechatronic, nurse, and banker. Moreover, the concept of the learning task
(Lernaufgabe), the purpose of actions (Handlungsfunktionen), problem solving,
and computer-based simulations are discussed with regard to didactical
conceptualisations. Finally, different measurement models are illustrated.

The concept of completed action

The concept of completed action (e.g., Aebli, 1987) or related concepts would be
the basis for item development when observation methods are excluded. The
model provides information about processes of internalisation and the develop-
ment of vocational expertise in work situations (7able 2.7). The concept was
tested in the context of vocational examinations in Germany (Federal Institute for
Vocational Education and Training, 1999).
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Table 2.7:  Concept for measuring vocational subject-specific and cross-occu-
pational competencies (including references for measurement tools)
Competence Domains
(different contextualised areas of performance)
Individual Self-Competence
Capacities ; ;
. Functional Social
Cognitive Competence
Competence Competence
(accessed and - - - - -
. . (theoretical/analytical (technical/practical/ (interpersonal
interpreted in . 5) functional . 5)
. requirements nctiona requirements
different q ) q
requirements)
contexts)
“applying concepts” “using tools, equipments | “interacting with
and technical resources” | others”
Attitudes Self-efficacy for predicting achievements
Values (4 items, applied in the PISA survey: Kunter, et al., 2002, p. 168)
Perceptions
Meta-cognitive strategy: effort and perservance
(4 items, applied in the PISA survey; Kunter, et al., 2002, p. 171)
) Interest and motivation
Incentives
L. (18 items, Prenzel, et al., 2001; short version applied in a national project funded by the German
Motivation
Research Foundation, DFG)
Meta-cognitive strategy: self-related cognition (verbal)
(3 items, applied in the PISA survey; Kunter, et al., 2002, p. 169)
Metacognitive LIST-Questionnaire (inventory of measuring learning strategies)
Strategies (22 items, Wild & Schiefele, 1994; short version applied in a national project funded by the
German Research Foundation, DFG, o= 0,74-0,81)
Declarative Complex task for simultaneous measurement of cognitive and Questionnaire for mindful
Knowledge functional competence identity negociation
Procedural
Knowledge (17 items, Weber, 2005
Strategic According to the occupational field: o= 0,89;
Knowledge
lex task lex task (consists of items for
compiex tas compiex tas declarative, procedural,
for measuring for measuring and strategic knowledge
- . in the domain for social
cognitive competence functional competence competence)

Car mechatronic
Based on the concept of completed actions, working activities were used as a
basis for item generation in the occupational field of a car mechatronics (Wolter
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& Petersen, 2002). Following the idea that car accidents occur in every country
and the assumption that the corresponding working tasks of buying and fixing
accident-damaged vehicles are based on similar competencies, standardised tests
have been developed. The tasks provide an opportunity for measuring different
competencies in the field of a car mechatronics.

The development of complex tasks based on this model allows the measure-
ment of declarative, procedural, and strategic knowledge in the domains of cog-
nitive and functional competence. The different knowledge domains could be
identified by applying concepts and using tools in different contextualised areas of
performance. In this regard, computer-based simulations are another option. Ad-
ditionally, items for measuring interactions with customers (social competence)
have to be developed, since bringing a damaged car to a garage represents a
critical social situation.

Table 2.8:  Elements of the concept of completed actions

— understanding the kind of working task

- recognising the demanded product type and quality

— if necessary, determining own goals

— recognising and understanding overarching goals (e.g., economy)

Understanding the working
task/ determination of goals

- selecting, acquiring, and analysing information
—  Which information is needed, available, redundant?
—  Where, how, and who can information be accessed?
—  How can the information be integrated?

Analysis of initial situation — recognising which individuals (with the corresponding rights, duties,
competencies) have to be integrated into processes of action

— selection of working tools (in a broad sense: e.g., ICT programmes,
payment facilities)

— recognising external conditions (e.g., time limitations, law
regulations)

— recognising which steps have to be conducted and in which order

— recognising gaps, contradictions and redundant steps, as well as their
consequences

— possibly compare different action strategies

Determination of further steps

Execution of further steps — execution of sub-steps

— examine the quality of outcomes
— recognising if and to what extent a goal has been reached
— recognising errors
— detecting error causes
recognising error success

Monitoring outcomes of action
processes

Source: Federal Institute for Vocational Education and Training, 1999
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Table 2.9:  Buying and repairing accident-damaged cars

‘Working Learning Unit of Instruction Time | Central Question
task Situation
Examination of Damage estimation 20h —  What are the functions of the car body part?
vehicle —  What is the composition of the car body part?
—  What are security features of modern car
. . . body parts?
Didactical focus: —  How to perform professional damage
System analysis examination of car body parts of accident
cars?
Fixing — p -
Fixing damaged Analysis of need for |[60h |- How to measure car body parts?
Accident- bOdy parts repair or total part :}:Il)l;tr;re the criteria of partly and sector
Damaged replacement —  What has to be kept in mind with regard to
guarding body parts and painting of new
parts?
Cars —  How to measure undercarriages?
—  What has to be kept in mind with regard to
Repairing Wheel rim, wheels, wheel rims and wheels?
undercarriage axis, size of wheel —  Which types of axis and suspensions exist in

modern vehicles?
—  What is the meaning of wheel position sizes?
—  How to drive a vehicle?
—  What are the technical possibilities of
undercarriage stabilisation?

position, steering

Source: Wolter & Petersen, 2002

On an international level, the occupational field of car mechatronic appears to be
particularly convenient, since a European occupational profile, consisting of
typical working tasks, already exists (Table 2.9):

Nursing

A number of international educational programmes (e.g., Department of Admi-
nistrative Services, Oregon) show that every competence domain in our model is
included. Figure 2.4 illustrates the relation between cognitive-, functional-, and
social-competence and the corresponding knowledge domains. The three depic-
ted content areas provide a basis for developing test items. With regard to
interactions with patients, simulation-based measurement methods are available.
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Figure 2.4: Working tasks of the European occupation profile—Car Mecha-
tronic

-

Standard service

Wear repair

Vehicle care

Administrative service tasks

Standard extensions and additional installations

General inspection including summer, winter, and holiday checks
Administrative service tasks (emissions test, periodical inspection)

Repair of damages (chassis, body, steering, etc.)

© ® N o o > 0w N

Trouble shooting and repair

-
o

. Repair of aggregates

RN
-

. Extension and additional installations

-
N

. Special diagnosis and repair

RN
w

. Repair of collision damages

N
N

. Claims

—_
W

. Checking systems and alternatives

Source: Rauner & Spéttl, 2002, p. 144
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Figure 2.5: Nursing duties and responsibilities

Patient Examination

Typical tasks: examines heart, lungs and respiratory system using stethoscope to
identify heart murmurs and determine the nature and extent of other disorders;
checks for masses and enlargements in major organs and glands, such as for eviden-
ce of enlarged liver, enlarged thyroid, ovarian and breast cysts and tumours; exami-
nes teeth, throat, ears, eyes, skin, and other parts of the body for signs of malforma-
tion or disease; conducts microscopic examination of samples to identify infections
and blood cell counts; draws blood, takes smears, and orders laboratory studies;
interprets results of laboratory studies.

Patient Treatment

Typical tasks: develops and carries out complete patient treatment plan as primary
provider of health care services; treats infections, sprains, and simple fractures; sutu-
res wounds not involving major blood vessels, nerves or tendons; suggests food sup-
plements, non-prescription medicine, and prescribes antibiotics and other drugs to
the extent authorized; refers cases to physicians and health specialists for conditions
outside this employee's ability to diagnose or treat according to established protocol,
confers directly with one or more physicians regarding diagnosis and care-manage-
ment problems.

Training

Typical tasks: instructs nurses and health specialists in techniques to expand their
diagnostic, counselling, and referral skills; confirms and extends assessments made
by clinic registered nurses; authorizes and oversees treatment given under that em-
ployee's supervision; explains normal growth and development, abnormalities, di-
seases, diagnostic methods and treatment to patients and their relatives; follows up
with parents, relatives, schools, and health resource organizations to obtain specia-

lized help and or financial assistance, and to promote understanding.

Source: State of Oregon, Department of Administrative Services, Human Resource
Service Division, 2005

Bank training

The following example may help to illuminate the structure of complex tasks: On
the basis of short essays, different tasks have to be solved. This shows the
integration of the different knowledge domains.
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Complex task for initial instruction in the domain of business and
administration

Figure 2.6:
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Item for declarative knowledge (reproduction—cognitive competence):

What are the reasons for the profit collapse of Volkswagen?

You are a shareholder of Volkswagen AG. On the 31" of December, 2003 the
share price was 17.500 Euro. The following calculations should be based on the
information provided in the graphic.

Volkswagen im Vergleich
Kurs 31. Dezember 2003 =Index 100
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100

FAL-Grafik Lauterbach

20.7.2004
Quelle: Thomson Financial Datastream (20.7.: 16 Uhr)

0
31.12.2003

Source: Thomson Financial Datastream, 2004
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Items for procedural knowledge (reproduction—cognitive competence):

What is the current value of the Volkswagen share on the 20™ of July, 2004?

What would have been the value if you had invested in the DAX 30 share
instead of the Volkswagen share on the 20" of July, 2004?

Items for strategic knowledge (recognition—cognitive competence):

You are annoyed about your loss. Which actions could you (as a share-
holder) demand from Volkswagen AG to increase Volkswagen stock prices?

An integration of items for measuring interactions with customers is possible.
In this regard computer-based methods provide a feasible way for measuring
aspects of procedural knowledge and social competence. '

Problem solving and computer-based simulations
To measure performance in VET and labour market contexts, computer-based
measurement tools have to be taken into consideration. The German national op-
tion of PISA (2000), measured the analytical and dynamic problem solving com-
petencies of 15-year-old students using paper-and-pencil tests in addition to com-
puter-based assessments. Problem solving was defined as “a cognitive process
that includes goal-oriented thinking and action in situations where no routine
solution procedure is available” (Wirth & Klieme, 2003, p. 330). This broad
definition comprises different domains of problem solving processes:
- Problems can vary from limited tasks to complex projects;
- problems can concern different contextualised areas of practice with different
levels of authenticity (Achtenhagen & Weber, 2003); and
- test formats can range from open to closed tasks in well- or non-defined
problem spaces based on single modules or networked elements.
The listed aspects determine the complexity of a problem: Figure 2.6 illustrates
an example in the field of Business and Administration. Computer-based simu-
lations are suitable for investigating complex tasks since the variety of dynamic
(dependent) variables can be illustrated and individual performance can be mea-
sured. Individuals have the opportunity to explore simulated situations interact-
tively. Moreover, computer-based simulations allow the development and testing
of hypotheses on correlations, knowledge generation, and system monitoring.
Within the assessment framework for PISA/Germany, two tests for measuring
dynamic aspects of problem solving were developed—search and motion through

10 In addition to the classification of tasks according to levels of complexity, the corresponding
task requirements must be specified. This concerns the didactical relevance of tasks. The con-
cept of subject-related didactics is considered in a broad sense since it subsumes workplace-
and labour market-related purposes. Regarding a PISA-VET, this entails the development of
six different concepts of subject-related didactics corresponding to the respective occupational
field. In this context, it has to be examined whether or not there are certain common elements
in all categories. Oates (2004) refers to this level as fask-specific but independent of specific
jobs to indicate the transition to occupation-specific descriptions. The GWA instrument is lo-
cated at a task-specific but independent of specific jobs-level providing 42 constructs for eva-
luating job activity requirements for the majority of occupations in the world.
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finite problem space (Finite State Automation), and search and motion through
an infinite problem space (Simulation Game). The Finite State Automation test
assesses whether the problem solver finds a systematic and efficient way to
explore the system, acquires the necessary knowledge about the system, and is
able to use this knowledge to control the machines. The Simulation Game asses-
ses whether the problem solver finds a systematic and efficient way to explore
the simulated systems and the relationship between them, acquires the necessary
knowledge during this exploration, and is able to use this knowledge to pursue
multiple, ill-defined goals simultaneously (Wirth & Klieme, 2003). The extent of
exploration activities is considered a decisive factor for knowledge acquisition
(Kunter et al., 2002; Achtenhagen, Preifl & Weber, 2005).

Research on problem solving attributes the following advantages to compu-
ter-based assessment (Wirth 2001; Baumert, et al., 2002; Wirth & Klieme, 2003):

Individuals are required to continuously search and process external informa-

tion and to receive feedback for effects of their own system manipulations;

- authentically designed problem situations; and
- discrete states of “correct” and “incorrect” are expanded to in-between-states,

consisting of processes between the initial and final states, which provides a

basis for measuring outcomes and processes of problem solving. Moreover,

indicators for strategies (e.g., problem solving strategies) can be analysed.

The German national option of the PISA 2000 survey was based on several
paradigms of experimental research on problem solving for the use in large-scale
assessment contexts. Finally, four tests were selected, representing different
problem types, contexts, and test formats. Two paper-and-pencil tests were used
to assess analytical aspects, and two computer-based tests were applied to assess
dynamic aspects of problem solving. The combination of different problem sol-
ving instruments shows that analytical and dynamic aspects must be distin-
guished, given that dynamic aspects show discriminate validity against reasoning
and school-related literacies, while analytical problem solving competence is
strongly correlated with reasoning (Wirth & Klieme, 2003).

In summary, we can conclude that research on problem solving provides ade-
quate measurement tools for large-scale assessments. However, even though
computer-based assessment methods show satisfactory reliabilities it correlates
significantly with computer experience. In this regard, gender differences in stu-
dent outcomes do not have a significant impact. For a PISA-VET, these results
are important, since computer-based learning and instructional environments ha-
ve been applied in German micro-structural VET contexts (Achtenhagen & John;
1992, Achtenhagen, 2004). Contrary to research on problem solving, these en-
vironments are more associated with subject-related vocational contexts. For the
context of VET the development of large-scale assessment tools should be based
on these concepts.
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2.6 MEASUREMENT METHODOLOGY AND SCALING:
CONSIDERATIONS REGARDING MEASUREMENT MODELS"!

In the preceding paragraphs, different measurement tools were illustrated with
regard to the complexity of developing test items for every competence
dimension. Taking into consideration the limited measurement time, valid and
time saving assessment tools are required. In work contexts, working samples
show highly valid results but can be virtually excluded; immense developmental
efforts in every occupational field are exceeding the purpose of an international
comparison of VET. The relationship between aspects of education and compe-
tence, measurement methods, and efforts in different occupational fields can be

illustrated as follows (also see Table 2.10).

- Observation-based methods (working samples), which are applied in nearly
every occupational field for measuring competencies, are very time-consu-
ming. The time required for measuring just one technical content area (Ger-
man Standards for Technical Literacy, published by the Association of
German Engineers, 2004) amounts to 3 hours. Measurement in other fields
requires even more time (e.g., nursing, complex task in the field of skilled
electrical work)

- Paper-and-pencil-based working samples usually refer to a given scenario
with different tasks, such as short essays, requirement specifications, or
technical sketches. The advantage of this method is that it can be performed
within a manageable period of time. For example, the written task in the field
of skilled electrical work in Germany provides a basis for a feasible
measurement of complex cognitive and functional competencies within a
limited period of time.

- The less time consuming method is the multiple-choice task. In Germanys, it is
used, for example in the context of skilled worker examinations (PAL/AKA).
It is applied for measuring declarative knowledge in limited content areas.
However, for measuring procedural and strategic aspects of knowledge, this
method is not sufficient. Therefore, a combination of a paper-and-pencil
working scenario followed by multiple-choice tasks and open questions
seems to be a feasible option.

In the context of a PISA-VET with limited time for measurement, adequate

methods for replacing work samples based on observation have to be developed.

However, at the moment there are at least two remaining questions:

- Is it possible to measure different competence dimensions on the basis of one
single assessment method? In theory this seems to be possible: For example,
an essay might be assessed by evaluating various dimensions, including

11 The following comments are based on a discussion with Professor Jiirgen Rost (IPN Leibniz
Institute for Science Education, University of Kiel) on the 7" of September 2005 in Goettin-
gen.
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length, complexity, number of arguments, etc., and the answers might be

combined (multidimensional items).

- Should the dimensions be measured separately or simultaneously on the basis
of different assessment methods, such as a combination of different item
batteries and essays? The latter is favoured to prevent symptoms of fatigue.

After all, existing research on different assessment methods will certainly provide
a solid basis for developing adequate measurement tools. As an example, assess-
ment of essays on the basis of multiple-choice questions and questions requiring
open-ended answers (OECD, 2001; Altiner et al., 2002; Scholz, 2003) could be
used as a tool for reliable assessment of competencies in VET. Finally, there is
research on computer-based tests for simulating technical equipment malfunc-
tions as a basis for troubleshooting and fault diagnosis.'?

Adequate measurement tools should be able to identify single scores, and at
the same time, overall scores for every competence dimension. In principal this is
possible independent of the underlying assessment method. Nevertheless, model-
ling testing tools with regard to single and cross-sectional competencies is
problematic: Firstly, developing tasks with distinguishable levels of complexity
is very difficult; and secondly, every assessment method has to refer to one single
reference system (Rost, 2004).

The question of how to relate cross-sectional measurement to competence
development over time (longitudinal measurement) will be particularly challen-
ging. In this regard, the variety of illustrated tasks provides a solid basis for rapid
development of adequate tasks and measurement tools.

12 There is no empirical research on integrated learning tasks (Federal Institute for Vocational
Education and Training) available yet.
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Pretest: Generating and testing proficiency levels

The development of test instruments is not part of this feasibility study, but a la-
ter phase of pilot testing. With regard to the aims of the study, however, adequate
testing theories, in addition to heuristic testing models, are essential to validate
different tests. A detailed examination of different test theories and -models sug-
gests using Item-Response-Theory (IRT) together with the corresponding Mixed
Rasch Model (Rost, 2004):

1.

Item response theory (IRT) is an alternative to classical test theory. IRT are

stochastic models for responses to individual test items. The probabilities of

these responses are modelled as a function of separate parameters for the item
and for the person. It is a method recommended in cases of:

- New tests being developed;

- large amounts of data being missing;

- developmental measurements (repeated measures using the same person)
being part of the design; and

- conclusions regarding partial competencies being derived on the basis of

sub-tasks.
With regard to panel studies and the repetition of measurement (perfor-
ming the same test with the same person), the impact of structural and
quantitative changes on individuals’ competence developments must be
determined. In this regard Item Response Theory provides a basis for
explaining these aspects.

The Mixed Rasch Model, one specific version of the Rasch model, is based

on the idea that the Rasch model does not hold true for a given data set

although it could be expected to hold true for theoretical considerations. In
this case, the reason may be that the sample consists of more than one sub-
group (class) of subjects in the sense of a mixture-distribution model. Within
each of these classes the Rasch model is valid. This means that the items are
measured unidimensionally within each class, but also that the classes differ
with respect to rank, order, and the level of difficulty of the various items.

Therefore, a different latent dimension of ability is being measured in each

class. The Mixed Rasch Model allows data analysis based on pre-tests to:

- Select those items out of a given number of items necessary for opti-
mising the test regarding unidimensionality and classify them into unique
(clearly separable) dimensions;

- identify person groups that are excluded for Rasch model scaling on their
competencies (overlapping dimensions); and

- distinguish competencies of groups or individuals regarding different
answering structures (Rost, 2004).

The development of Rasch scales allows the determination of scores for single
competence dimensions as well as for cross sectional-competencies. There are
different types of Rasch scales: The PISA survey (OECD, 2001; Scholz, 2003)
was mainly based on dichotomous Rasch scales (task success, task failure).
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Recent developments have generated polytom (ordinal) Rasch models, which
proved that existing tests, for example the Big Five personality test (five factor
model), can be considered Rasch scales (Rost, et al., 1999). In principal, dicho-
tomous scales can be developed on the basis of scenarios with open answers, and
then, binary coded according to different aspects (number of answers, number of
correct or false responses, number of different arguments, structure of the argu-
ments, etc.). The difficult part is to preserve local random independency of diffe-
rent items, which entails that the tasks must be developed in a way such that it is
possible to solve one task successfully even if the remaining tasks were per-
formed without success.

The complexity of test improvement cannot be precisely determined at the
moment. We can assume that for every occupational field, an item pool con-
sisting of 20 dichotomous items in every competence dimension, must be deve-
loped and tested. The items must be embedded in complex tasks. In this regard,
about 12 items in every dimension are satisfactory for meeting the objectives of
the measurement model. In every country about 100 test persons in every
occupational field will be needed to minimize measurement errors."

13 Given the heterogeneity of persons and tasks that are involved in the assessment, we are satis-
fied with these statements. The Education Testing Service (ETS) suggests a comparable
number of items for testing computer literacy.



3. INSTITUTIONAL AND INDIVIDUAL FACTORS
INFLUENCING QUALITY IN VET

The measurement of competencies in initial VET must be the focus of a PISA-
VET. However, international educational research is in agreement regarding the
relevance of institutional and individual factors for the development of individual
competencies (European Union, 2001). In this regard, differences in the students’
competence-profiles cannot be described solely with reference to learning pre-
conditions and individuals’ dispositions; the educational organisation in its so-
cial, cultural, and economic context has to be taken into account (Baumert &
Schiimer, 2001). Thus, in addition to measuring vocational subject-related
competencies, a PISA-VET should be able to explain the impact and weight of
outcome factors relating to the utilisation of acquired competencies in the work
place, the labour market, and for individual career aspirations. Institutional and
individual context factors help to explain these interdependencies. Thus, a PISA-
VET will systematically incorporate fundamental institutional and individual
variables of initial VET into the survey design. Finally, a PISA VET will help to
identify critical contextual factors for developing and using competencies but
will vary in its approach according to differing national education- and labour
market structures.

Based on these considerations, an adequate research design has to account for
a systematic identification and analysis of the differences in VET processes. In
agreement with international education experts, we decided upon a multi-level
approach—an analysis of system-, school-, and instruction characteristics as well
as their influences on the development and use of competencies, taking into ac-
count interactions between individual and social factors. The framework is based
on the theoretical model of the PISA survey (Scheerens, 1990). The operationali-
sation of influencing factors is based upon the same model and is conceptualised
according to input-, process-, and output variables at different levels of analysis
(Baumert, et al., 2001; OECD, 2003; Baethge, et al., 2003). With regard to insti-
tutional conditions, there is a distinction between systemic conditions, provided
by the respective national educational system, and specific conditions of different
educational institutions in the represented countries (Scheerens & Bosker, 1997).
The impact of different factors regarding a PISA-VET will be discussed in the
following paragraphs.

A set of indicators, consisting of significant information about the quality of
VET, has been developed on the basis of a comparison of institutional and indi-
vidual factors in comparative-education statistics. This set of indicators provides
a basis for the classification and analysis of existing institutional and individual
influencing factors referring to the quality of VET.
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To identify which indicators are appropriate for evaluating the quality of edu-
cational systems, the types of indicators and comparisons which are currently
used were the focused: Firstly, we analysed the methods and purposes for descri-
bing micro- and macro-structural factors of educational processes; and secondly,
these indicators were examined according to their suitability for an international
comparison of VET. This allowed a comparison of concepts for a PISA-VET
with existing international educational assessments and the identification of spe-
cific methodological problems. The subsequent chapter highlights the relevant
institutional and individual factors influencing the quality in VET. Finally, on the
basis of existing international data, we identified which data are missing and
must be generated for the purpose of a PISA-VET.

3.1 CONTEXT CONDITIONS IN INTERNATIONAL COMPARATIVE
STUDIES OF EDUCATIONAL SYSTEMS AND -PROCESSES

In the context of recent international developments, interest in national educa-
tional systems and policies has increased. At the European level this tendency has
been promoted by recent studies, such as the OECD publication “Education at a
Glance” (OECD, 2003) or the measurement of competencies of 15-year olds in
compulsory education (PISA) at an international level. Improving the quality of
national VET-systems in an integrated European process has become an impor-
tant part of the work to achieve the Lisbon goals (BLK, 2002; European Union,
2001; European Commission, 2005). Different aspects of education policy are
compared in an international context for drawing inferences concerning national
education systems. Particular emphasis is put on aspects of transparency with
regard to improving the understanding of VET systems, objectives, and outcomes
(Corti, 2000).
The following paragraph summarises and analyses the objectives and me-
thods of the reviewed literature with regard to the following two aspects:
- Whether they contribute towards identifying the relevant context factors for
developing and utilising competencies in initial VET, and
- whether they provide convenient data for an international comparison of VET
systems and processes.

International data collections provided by UNESCO, OECD, and Eurostat
(UOE)

The “UOE Data Collection” is administered jointly by the United Nations Educa-
tional, Scientific, and Cultural Organisation Institute for Statistics (UNESCO/
UIS), the Organisation for Economic Co-operation and Development (OECD),
and the Statistical Office of the European Union (EUROSTAT). The objective is
to provide internationally-comparable data on key aspects of educational sys-
tems, specifically on the participation and completion of educational program-
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mes, as well as the cost and type of resources dedicated to education. The data
collection mainly consists of quantitative data in the areas of finance, human
resources and education access, participation, and outcomes. The “UOE Data
Collection” is an integrated part of many projects on education statistics, such as
the “World Education Indicators” (WEI) administered by UNESCO, the “Inter-
national Indicators of Education Systems” (INES), provided by OECD, the “Key
Data on Vocational Training in the European Union,” prepared by EUROSTAT,
and others (BLK, 2002).

The most comprehensive set of comparable indicators of education is provi-
ded by the 2003 edition of “Education at a Glance” (OECD, 2003). It consists of
information on the output of educational institutions and the impact of learning;
financial and human resources invested in education; access to education; parti-
cipation and progression and learning environment and organisation of schools.
Comparisons of qualification levels are mainly based on the ISCED classification
system and very little activity has been focused on the VET sector; that is, most
of the statistical collections do not provide a separate category for VET (Van den
Berghe, 1997; NCVER, 2004). To anticipate the risk of a double count during the
separation between school- and VET-based qualification, a significant amount of
indicators is merely classified at an “upper secondary” level, and very little
information is provided at ISCED level III (A—C) or vocational upper secondary
education.

The “Global Education Digest” is the central report of the UNESCO Institute
for Statistics (UNESCO, 2004). It provides an additional analysis of school life
expectancy, progress towards education goals, and a survey of national compul-
sory education standards. However, data are provided at a highly aggregated,
upper secondary level without information on the quality of VET.

Easily accessible information on the relative performance of national VET-
systems are provided by Eurostat’s publication, “Key Data on Vocational Train-
ing in the European Union”. It consists of a series of reports on the structure,
modalities, and socio-economic background of students in different VET systems
in EU-member states. The information is mainly based on administrative data
and additional surveys, primarily descended from the “European Labour Force
Survey” (Kogan & Miiller, 2003; European Union, 2001).

Even though the illustrated reports on education statistics do not provide
much feasible data for an international comparison of VET, they represent a solid
basis for identifying the relevant contextual factors of learning conditions in
schools. Thus, they contribute towards reaching an agreement with regard to an
international comparison of education (OECD, 2003). However, the main pur-
pose of the “UOE Data Collection” refers to policy-related, influencing variables.

UOE data comprise: Access to education, participation, and progression-
rates, socio-economic background, qualifications, financial and human resources
invested in education, learning environment and organisation of schools, labour
force participation, earnings and educational attainment, and economic ratios.
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European Labour Force Survey
The “European Labour Force Survey” (ELFS) is a large household sample survey
providing individual variables for the analysis of general labour market charac-
teristics, such as employment, unemployment, and industrial sectors. The main
individual factors, such as age, gender, marital status, or nationality contribute to
a set of standardised European data on education participation in co-operation
with Eurostat. With regard to identifying VET graduates, precise information
about age is available, contrary to educational qualifications, which are not so
precisely documented. To conclude, although the “European Labour Force Sur-
vey” data are not suitable for a comparison of VET, they allow the determination
of individual factors relevant for analysing different strategies of young people’s
school-to-work transitions and subsequent educational developments in the
labour market.

ELFS data comprise: Social background, participation in educational pro-
grams, first significant job after completing vocational training, and occupa-
tional position.

Continuing Vocational Training Survey (CVTS)
The Department for Education and Employment in the UK is responsible for the
European Community Continuing Vocational Training Survey (CVTS). CVTS
covers employers with ten or more employees and was conducted across all the
12 EU member states. A follow-up survey, CVTS2, took place in 2000/01.
CVTS2 collected similar data as before but covering 25 European states (Griine-
wald, et al., 2003). The survey was designed to complete existing information on
firm-based training. In 2006 CVTS will be extended to cover data on initial train-
ing in addition to continuing training (Federal Institute for Vocational Education
and Training, 2005). Thus, in the future, CVTS will provide data on firm-based
training. However, up to now, provided information has been limited to firm-
based continuing training.

CVTS data comprises: Existing establishments, types and providers of conti-
nuing education, participation rates in courses, hours of attendance, financing
and costs, firm size, and professionalism of continuing education.

CEDEFOP monographs

The CEDEFOP (European Centre for the Development of Vocational Training)
monographs, provide a summary of facts on general and vocational education in
EU member states. The reports consist of descriptive characterisations of general
information based on different sources (CEDEFOP monographs, 1999-2002).
However, a theoretically well-founded, comparable illustration of indicators in
different countries is not available.

CEDEFOP monographs comprise: A description of systemic context factors
(social, demographic, and economic contexts of the respective VET-system),
historical background of national VET systems, a description of initial VET
systems, and references to system regulations and financing.
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In conclusion, the illustrated surveys provide an empirical basis for com-
paring structures of educational systems. However, information on the quality of
VET and the developed competencies is not provided: Educational qualifications
are considered indicators for successful learning and individual competencies. In
the following paragraphs, international comparative studies on competence
measurement will be analysed regarding different institutional factors on the
quality of learning conditions.

The PISA study

The “Program for International Student Assessment” (PISA) was developed by
the OECD to assess the reading, mathematics, and science literacy of 15-year
olds in the participating countries. PISA represents the most comprehensive
international survey to date for assessing how well students are prepared for life
beyond the classroom. The study’s focus is on measuring knowledge and skills
applied to problems in a real-life contexts. PISA is conducted every three years,
with a primary focus on one competence area each cycle (PISA 2000—reading
literacy, mathematics in 2003, and science literacy in 2006).

In the PISA framework, only learning environment context factors in schools
are measured using their own measurement instruments. Descriptions of national
educational systems are mainly based on data collections provided by the OECD
“International Indicators of Education Systems” (INES) project, which is suppor-
ted by international and national documents and secondary data collections
(OECD, 2003; Baumert, et al., 1999). In Germany, in addition to international
measurements, questionnaires for school principals, students, and parents were
implemented: The questionnaire for school principals primarily consisted of
questions regarding quality assurance and regional co-operation (e.g., social capi-
tal of schools), whereas the student questionnaire related to context factors rele-
vant for personal development, such as peer relationships and media competence.
In contrast, the international questionnaire was focused on the resources of
school personnel and on educational materials (Baumert, et al., 1999).

PISA context factors comprise: resources of school personnel and educatio-
nal materials. (In Germany, these factors also include: school organisation,
supply of learning opportunities, quality assurance, social capital of schools (re-
gional co-operation), instructional quality, school climate, socio-economic back-
ground, migration, family structure, upbringing and domestic support, peer-
group integration, and leisure-time activities).

Adult Literacy and Life-skills (ALL) survey and International Adult Litera-
cy Survey (IALS)

The Adult Literacy and Life skills (ALL) Survey is an international comparative
study to provide participating countries with information about the skills of their
adult population. ALL measured the literacy and numeracy skills of a nationally-
representative sample of 16- to 65-year-olds from six participating countries.
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ALL builds on the foundation of earlier studies on adult literacy. Chief among
these earlier studies is the International Adult Literacy Survey (IALS), which was
conducted in three phases (1994, 1996, and 1998) in 20 nations. On a pilot basis,
ALL also measured adults’ problem-solving skills and gathered information on
their familiarity with information and communication technologies. Thus, the
adult competencies measured in ALL and IALS can be compared to student com-
petencies measured in PISA. These studies provide a lot of information regarding
interrelations between socio-economic background variables and other factors,
such as continuing education behaviour. Compared to PISA, influences on edu-
cation policy are limited due to the lack of incorporated institutional context
factors (BLK, 2002).

ALL and TALS context factors comprise: occupational status, income, ave-
rage working time, highest completed level of education, parent’s education, na-
tionality, participation in continuing adult education, type of educational pro-
gram, and civic participation.

Programme for the International Assessment for Adult Competencies
(PIAAC)

The Programme for the International Assessment for Adult Competencies
(PTAAC) has put forward the ambitious aim of developing a strategy to address
the supply and demand of competencies that would i) identify and measure
differences between individuals and countries in competencies believed to
underlie both personal and societal success, ii) assess the impact of these compe-
tencies on social and economic outcomes at individual and aggregate levels, iii)
gauge the performance of education and training systems in generating required
competencies, and iv) help to clarify the policy levers that could contribute to
enhancing competencies (Green, 2004; OECD, 2004).

In order to reach these objectives, the following aspects regarding the con-
ditions of developing and utilising competencies will be measured: Information
on national labour markets, socio-economic and demographic factors, participa-
tion in formal and informal firm-based and external VET programmes, charac-
teristics of work places/firms, and information on social capital (e.g., civic parti-
cipation, health).

Since PIAAC is still in the planning stage, detailed information on the
measurement of context factors is not available at present. The first cycle of data
collection is anticipated being available in 2008-9, with reporting in 2010 (Green,
et al., 2004). At the moment, measurement tools are being developed.

Table 3.1 summarises the illustrated international comparative studies in
education with regard to whether they describe the relevant micro- and macro-
structural context factors of educational processes, and whether indicators and
outcomes have a practical value for an international comparative study of VET:

- At an individual level, the focus is on the measurement of socio-economic
background variables; if necessary, supplemented by the current employment
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and occupational status. This information will be linked to competencies de-
veloped in VET, or occupational/personal contexts after completion.

- Information on financial-, personnel-, and material resources, utilised by edu-
cational institutions, will be linked to competence levels and qualifications.

Conclusion

With regard to information for comparing institutional arrangements and compe-
tencies in VET, the studies proved to be fundamentally incomplete, which indi-
cates desiderata of research:

There is a lack of harmonised data regarding the complexity or breadth of
single VET programmes, such as the relationship between practical and theo-
retical parts, demand and supply, overall budget, quality standards, and transi-
tions from education to work. This is mainly due to the fact that data are provided
at a highly-aggregated level, referring to primary-, secondary-, and tertiary levels
of education. This also explains why specific characteristics of initial VET are
hardly taken into consideration (NCVER, 2004). The international experts at the
workshops were in agreement with this estimation.

Additional sources focus on the measurement and presentation of structural
data, which do not provide a basis for illuminating qualitative processes of VET:
Research designs based on input/output-models address learning environments
and -institutions as mere “black-boxes” (Scheerens, 2004); there is a lack of data
referring to aspects such as instructional quality and methods of instruction and
learning. In this regard, the context factors provided by PISA are exceptional
since they allow data analysis to be made at a lower aggregation level.

Finally, the reports provide little information on the type of competencies
young people have acquired after completing VET. Competencies are regarded in
terms of certificates of formal education, and not in terms of the underlying
structures of knowledge and skills. Thus, measurement concepts of adult compe-
tencies provide very little information regarding the effects of different educa-
tional structures on competence developments. In this regard, a comparative
study of VET could provide internationally-comparable data on existing inter-
relationships between the competencies actually developed in VET, the cor-
responding context factors of educational systems, and the utilisation of com-
petencies in the labour market. Moreover, it could provide reliable assessment of
institutional efficiency, which would be beneficial for educational policy issues.
This aspect was mainly emphasised by Pascaline Descy (CEDEFOP) during the
first workshop. She pointed out that a comparison of VET is nearly impossible on
the basis of existing statistical data in different European countries; national
educational systems are very diverse and correspondingly, a classification is very
difficult (CEDEFOP, 1998).
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3.2 INDICATORS FOR DESCRIBING INSTITUTIONAL AND INDIVIDUAL
CONDITIONS OF VET: AN INTEGRATED MODEL OF VET
EFFECTIVENESS

Until now indicators of educational quality provided in international comparative
studies were examined. In this chapter, single indicators will be analysed syste-
matically and summarised in a model for comparing competence development
and utilisation at an international level.

International comparative studies on education systems consistently assume
that both, institutional and individual conditions affect the quality of learning
processes and their outcomes. Learning is considered an integrated process of
personality development in interaction with the environment (Lempert, 1979).
This comprehensive view prevents one-sided concepts, focusing either on indi-
vidual or environmental factors of learning. In educational and training proces-
ses, institutional and individual conditions continuously interact. Therefore, the
impact of each factor can be determined only by relating them to the others.

Research on educational effectiveness has generated approaches, such as the
economic education-production function, input/output studies of education, and
others (Scheerens, 2004; OECD, 2003). These approaches are based on the as-
sumption that educational institutions have the function of “producing” qualifica-
tion achievement. The following equation is an example for a well-known educa-
tion production function (Weill & Preuschoff, 2004): A student’s knowledge at a
particular time (Kit) is a function of accumulated influencing factors relating to
family background (Fit), peer-group (Pit), school (Sit), and individual com-
petencies (Ci):

Kit = f(Fit, Pit, Sit, Ci)

The aim of an analysis on the basis of an education-production function is to gain
information about the nature and specific explanation of each independent
variable regarding its criterion variance (output -variable, dependent -variable) as
well as the influence of different variable interrelations.

From a policy perspective, the main interest in education-production func-
tions is to obtain information about more efficient resource allocation. However,
the results of different meta-analyses do not confirm significant correlations bet-
ween expenditures on education and students’ performance (Hanusek, 1989;
1997): “With over three decades of analysis, new studies have reinforced earlier
conclusions ... there is no strong or consistent relationship between variations in
school resources and student performance” (ibid., 1997, p. 141). With regard to
American surveys, Weill and Preuschoff (2004) point out that increasing expen-
ditures per pupil is associated with higher student achievement. However, a pre-
cise determination of optimal financial resources to obtain more favourable re-
sults is not possible.
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The outcomes of education-production functions indicate fundamental theo-
retical shortcomings. The main objection refers to the assumption that school
resources are direct by influencing competence development. It is obvious that
distal variables of instruction cannot directly impact students’ achievements; they
rather have a mediated, indirect influence (e.g., on learning opportunities, quality
of instruction). Recent studies, investigating the impact of educational expendi-
tures assigned for different purposes, confirm this assumption (Weill & Preu-
schoff, 2004).

The results of PISA and earlier surveys on learning and instruction support
that the utilisation of education resources positively correlates with students’
learning achievement (Treiber, 1982).

Consequently, a PISA-VET should focus on illuminating the processes in
VET and not only on revealing the impact of relevant input and output-variables,
and on “breaking up” the “black box” of learning places, environments, and pro-
cesses. The need for this type of conceptualisation was also emphasised by the
international experts at the two workshops. The results of illuminating correla-
tions between context factors and competencies will help in gaining insight into
VET-output and encourage the implementation of different educational policy
actions.

There was consensus among the experts that input-, process-, and output-va-
riables and their interdependencies must be conceptualised at four different
levels:

— Macro (system)- level of national institutions and organisations;

— meso-level of educational institutions (schools, firms);

— micro-level of processes of interaction in educational institutions (in the
classroom, workplace); and

— individual level (apprentices, students).

Figure 3.1: A Basic Systems Model for the Functioning of Education

1 process
1
input i | school level |
1
1
1
1
1
1

output

| classroom level |

Source: Scheerens, 1990
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Creating a benchmarking for VET systems on the basis of system factors cannot

be recommended due to the internal heterogeneity within and between countries

(CEDEFOP, 1998). For example, the German VET-system is so differentiated

that it can no longer be regarded as one VET-system. System characteristics,

such as regulation and financing modalities, legal and administrative guidelines,
etc., merely provide system-wide information for determining and explaining
specific attributes of educational sectors and the corresponding institutional
levels (schools, firms, instruction, workplace).

For characterising individual and institutional conditions of competence
development and utilisation, we distinguish between the following four aspects:

- Institutional conditions and requirements of the educational system as whole
(context level, police regulations);

- context factors and requirements at the level of educational institutions and
individual background variables of learners (input level);

- processes of institutionalised education relating to the level of operationalis-
ing material (technical equipment, instructional materials) personal (quailfi-
cation of teachers, knowledge and attitudes of apprentices), and symbolic
resources (e.g., curricula) in didactical settings;

- output of educational processes at the level of certificates and their utilisation
in the workplace, labour market, and personal biography (outcome or output
level).

The concept for a PISA-VET which incorporates the depicted correlations bet-

ween institutional and individual conditions for developing and utilising compe-

tencies, can be illustrated as follows (Figure 3.2):



70 3. Institutional and individual factors influencing quality in VET

Figure 3.2:  Correlations between institutional and individual conditions for
the development and utilisation of competencies

Systemic Context Factors
National, Social, Education Policy-Related, Economic, and
Demographic Conditions, System-Wide Institutional Structure

\/

Educational Institutions
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Educational Institutions and
Educational conditions
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| - ——— = = = Development
and -Utilisation

Individual Attitudes and
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Individual Background of the
Learner

Individual Education
Participants and Learners

From Outside to Insight: 1. Input [] 2.Process [ | 3.Output/Outcome

In the following chapter, we analyse institutional and individual factors at input-,
process-, and output-levels to identify the factors with the greatest impact for
explaining differences in individuals competence developments and utilisation, as
well as the corresponding indicators for measurement. The most important indi-
cators of the illustrated international studies are related to the input/process/out-
put -model (Figure 3.2), supplemented with the missing aspects relating to initial
VET.
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3.2.1 The educational/occupational system

The need for overall information on education- and employment-systems is based
on the assumption that a comparison of different initial VET programmes in the
context of a PISA-VET can only be explained against the background of the
corresponding social, education policy-related, economic, and demographic con-
ditions of the respective country. As mentioned earlier, this type of information
does not represent a basis for creating a benchmarking for national VET-systems;
rather, it helps to illuminate information at a lower aggregation level and allows
interpretation in macro-structural contexts.

At a macro-level of the education- and employment-systems, each viewed as
a whole, we distinguish between the following categories:

The educational/occupational systems

1. Systemic Context Factors

2. Systemic Institutional Constitution
Coordination and Steering
Standards and Norms

Financing

Systemic context factors

The mapping of systemic context factors indicates that VET-processes are em-
bedded in other social sub-systems. In this regard, the social, cultural, economic,
and political conditions are having a direct influence on VET-systems and must
be identified. For example, the actual economic growth rate in a given society
(possibly differentiated according to regions), the status of the public budget and
fiscal policy, demographic development and the basic structures of social wel-
fare, cultural factors (e.g., family structures), the general expectations for educa-
tion in a society, and the attitudes towards migration must be considered
(Lassnigg, 2003).

Systemic institutional constitutions

For describing processes at the macro-level of education- and employment-
systems, we propose three indicators: Coordination and steering of VET-systems,
standards and norms (including curricula), and financing of training.
Coordination and steering

One important function of institutional coordination is to ensure adaptability of
educational systems to individual and social needs and labour market require-



72 3. Institutional and individual factors influencing quality in VET

ments (Descy & Tessaring, 2001). The corresponding institutional factors pro-
vide information regarding the type of institutional steering and coordination that
optimally ensures this adaptability.

One central aspect of the analysis refers to characterising the coordination
system and its various functions of supply and demand. This refers to the rela-
tionship between internal actors of educational systems and the most important
external stakeholders of the economy and VET representatives. In this regard,
Descy and Tessaring (2002) suggest three types of national settings for relating
education and work to one another—close, loose, and varied settings (Table 3.2).

Table 3.2: National settings of relating education to work

Type Setting Country
Close relationship between educational system and labour | Austria, Czech
I Close marlfet, iqcluding a trackgd system of education and a Republic, Denmark,
’ qualification structure which has direct relevance to Germany, Netherlands,
occupational entry Hungary
Loose relationship between educational system and labour
market, with a flexible match between qualifications and .
R . . . Australia, Canada,
II: Loose occupations or jobs, allowing for predominant school- Japan, U.S
based, broad vocational education and subsequent on-the- >
job training
Varied relationship between educational system and England, Estonia,
labour market, with close matching confined to Finland, France, Greece,
III: Varied apprenticeship or specialised VET and loose matching Norway, Portugal,
related to predominant full-time education and Scotland, Spain,
qualification frameworks across all sections Sweden

Source: Decy and Tesaring, 2002

Greinert (1997) differentiates between three models of policy steering: The
liberal-market economy model, the etatistic-bureaucratic model, and the dual-
corporatist model. The dual VET-system in Germany is an example of a corpo-
ratist-controlled model, with the social parties mainly determining the qualitative
standards for firm-based training and pre-structuring standards for school-based
training. France can be regarded an example for the state-controlled, school-
based model, with the ministry of education determining the standards, whereas
social parties merely have a consultative function in the process of structuring
vocational qualifications. Finally, the “National Vocational Qualifications” in
England represent the market-driven model with the state recognising a large the
number of national qualification standards provided by industry to increase
transparency of educational programmes (Koch & Reuling, 1998).

Differentiations of governance types represent variations or combinations of
the three basic models depicted above. Lassnigg (2000) provides a heuristic
framework, which starts by breaking down the scope of coordination processes in
a stylised manner along the following lines:
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- Types of players involved (e.g., individuals, communities, organisations, le-
vels of government, corporative actors, international bodies and organisa-
tions);

- in the affected sectors (e.g., sectors of education, employment, labour market,
civil society);

- at different levels of society (micro, meso, macro);

- who handle the various coordination and steering tasks (e.g., coordination of
demand and supply for the education and training market, coordination of the
teaching/learning process, coordination of demand and supply on the labour
market (see Figure 3.3), and

- through numerous possible interactions and mechanisms (bureaucracy, mar-
ket, associations, networks).

Coordination procedures refers to interactions and relationships between the
players, which aim at striking a balance between the two poles of the coordina-
tion system: The demand for training and the demand for manpower. In schema-
tic form, the coordination procedures can be distinguished in terms of a quanti-
tative and qualitative structural dimension, so that certain chain reactions are set
off, triggered in particular by the two vertices—in quantitative terms we are
talking about transitions, often in the form of decisions regarding selection or ca-
pacity. In this regard, macro-structural data of institutional outputs provide refe-
rences for successful coordination and steering of VET-systems, such as com-
pletion and dropout rates'® in initial VET programmes, and organisation of transi-
tions to the labour market, such as youth unemployment rates. Moreover, gover-
nance types provide a solid basis for the selection of macro-structural classify-
cation of countries involved in a PISA-VET. In qualitative terms this refers to
aspects of establishing and changing the structure and profile of training courses
or jobs, or “shaping” the profile, as it is known in vocational sociology.

Figure 3.3 gives a stylised picture of the different kinds of actors and mecha-
nisms in the coordination system. The education system and the employment
system, each of them including actors at the demand and the supply side (those
types of actors constituting the columns in the scheme), are distinguished from
one another. The different types of actors can also be distinguished at various
levels of aggregation (constituting the rows in the scheme): From the individual
(micro) level to the organisational and regional (meso) levels to the national and

14 Completion rates represent the present output of the educational system—that is, the percent-
tage rate of students, who have successfully completed initial VET in relation to the total
population of young people of a typical age for completing initial VET. Completion rates are
mainly output-indicators for whether or not educational systems are able to supply the quail-
fied workers required by the labour market (OECD, 2003). Dropout rates indicate disparities
between institutional offers and individual requirements and capacities, such as between
occupational offers and individual wishes, existing VET-programmes and individual wishes,
or VET-programmes and individual education conditions or preconditions. This refers to
problems of transition form compulsory education to VET.
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increasingly supranational (macro) levels. The framework provides a basis for
international comparative studies.

Figure 3.3: Stylized actors and co-ordination tasks

I “Education/Training System™ “Employment System™
ACTORS
Lagislation, Political Parties
[T
[ Labour Market Institutions (PES)
National Admimst, Employaas’ Emplevers’
MACRO Educ/Tr. Orz. Orzanisations Organisations
Regional
Local
Organi-
sational Stud Parents’ Educ/Trainmg Employees’ Enterprizes
MESO Elepresent. Organisations Fapresent. Firm:
Indivi-
dual Indrnduals Teachers Individual Indindual
MICRO Households Trainers, etc. Employees Emplovars
Demand Supply Supply Demand
for of of for
Education’ Education/ Compe- Qualifi-
Training Training tencies cations
CO-ORD. TASKS
Quanti- Choice of Num. Supply Num. Supply Labour Dem.
tative Studies, of Studies, of Graduates/ Selection of
Application Selection Competencies Employees
—t= = =
Quali- Structure of Stmcture of Divizion of
tative Provision Studies, Credentials Labour
Selection Pathways
—t= B

Source: Lassnigg, 2000

Standards and norms
Institution-based mandatory standards for developing education/training quality
can consist of input standards for single quality indicators, such as standards re-
garding organisation and contents/curricula of education/training (see below);
action conditions of teaching staff, such as required qualifications, continuing
education, collective agreements on working conditions, and behavioural norms;
allocation of resources; and/or output standards for learning outcomes and exa-
mination requirements. Public quality control at a systemic level must be differ-
rentiated from internal institutional methods of quality assurance (not illustrated
further in this report).

The central function of public quality control is to provide confidence in the
quality of VET:



3.2 Indicators for describing institutional and individual conditions of VET 75

“Young people have to be sure that the provided VET programmes correspond at least with
public quality norms, employers have to trust in the significance of VET qualifications,
which is in turn an essential precondition for efficient initial labour markets. Moreover, edu-
cational institutions must be confident that formal qualifications and the corresponding au-
thorisations are associated with the appropriate competencies”. (Koch & Reuling, 1998, p.7).

With regard to a systematic understanding of the complex and multi-faceted array

of VET contents, Lassnigg (2000) distinguishes the following levels:

— First, the way in which the various element of qualification and contents of
learning are conceptualised: The most important differentiation refers to tra-
ditional distinctions between school-related and VET-related elements of
qualifications (competencies of general education versus competencies of vo-
cational education; see Chapter 2). Moreover, the differentiation between ge-
neral and vocational contents can be based on a decoupling model of general
and vocational education or an integrated model (Lassnigg, 2000). A third
differentiation refers to the relation of theoretical and practical subjects in
VET. The outcomes of various weightings can be measured at an institutional
level.

— Second, the structure of complex and comprehensive education and training
pathways in terms of possible sequencing in flexible, modularised units.

— Third, the relationship between educational processes (curricula) and qualifi-
cations (certificates) and the corresponding standards, which can be aligned
or separated from each other.

— Fourth, the link between vertical and horizontal educational tracks within
educational systems, and their relationship to compulsory- and higher edu-
cation.

Particular emphasis is put on the standardisation of instruction, which refers to

differences in the qualification requirements of the teaching staff and continuing

professional development. In this regard, it is assumed that teachers’ initial and
continuing professional development corresponds to their quality of instruction

(OECD, 2003).

Financing

Educational expenditures can be considered either as a valuation of education by

suppliers, or as a financial burden for different groups of actors in VET. Expen-

diture on education per student relative to GDP per capita is a spending measure
that takes OECD countries’ relative wealth into account. Since education is
universal at lower levels, spending on education per student relative to GDP per
capita at lower educational levels can be interpreted as resources spent on young
people relative to a country’s ability to pay. At higher levels of education, this
measure is affected by the combination of factors of national income, spending,
and enrolment rates. Differences in educational expenditure, however, cannot be
solely ascribed to differences in material resources; it is also related to diffe-
rences in the relative levels of income. In this regard, teachers’ salaries constitute
the main portion of the total costs (OECD, 2003). The allocation of financial
resources indirectly influences the quality of the learning environments and
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learning conditions of VET. Therefore, financial input must be differentiated ac-
cording to types of expenses and the institutions paying the net costs.

3.2.2 Educational institutions
At the level of educational institutions, indicators relating to the structural and
organisational conditions of schools and firms as well as to learning and

instructions are more or less pre-formed (Kunter, et al., 2002)

Educational institutions and providers of educational services

Input
Characteristics and Organisation of Educational
Institutions and Providers of Educational Services
- Utilisation of Resources
- Co-operation of Education Service Providers

- Quality Control

Process
Instructional Setting and the Learning Environment
- Learning Conditions in Schools and Workplaces

- Learning Climate

Characteristics and organisation of educational institutions and providers of
educational services
This paragraph illustrates the conditions for instruction at the level of educational
institutions. At this level, the required information must be collected on the basis
of interviews with school principals or persons in charge of firm-based training.
Utilisation of resources

The allocation of resources refers to the disposition and type of allocation of
resources, such as personnel expenditures and material costs of schools and/or
firms for VET-purposes. With regard to the allocation of personnel resources, the
ratio of students to teaching stuff is considered an indicator for indirect measure-
ment of instructional quality (Baumert, et al., 1999). Moreover, material resour-
ces play a substantial role in knowledge development, particularly with regard to
the use of recent information and communication technologies. Very often the
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ratio of students to computers is used as an indicator for measuring the provision
to the availability of information and communication technology."’
Cooperation of educational service providers

Although varying somewhat, depending on the national system addressed,
VET is typically organised as a cooperation between different institutions such as
schools, firms, and cross-occupational institutions. The extent and type of coope-
ration can be considered an indicator of the variety and differentiation of training
programmes and whether or not there exists a successfully coordinated imple-
mentation of content-related requirements between firms/cross-occupational in-
stitutions and respective schools (Kunter, et al., 2002). A close collaboration bet-
ween VET institutions is based on the assumption that VET-programmes, which
function for transitions between different educational institutions, require well-
coordinated, didactic and methodical concepts. However, co-operations are very
often problematic due to the conflicting objectives of different institutions. From
a historical perspective, VET in Germany has always been within the proposed-
objectives of vocational qualification and occupational integration/utilisation.
Quality control

Quality control refers to the tools for quality development that schools have
at their disposal within their given field of responsibility. One possible different-
iation refers to formative and summative assessment and types of evaluation,
such as multiple-choice tests and work samples.

Instructional setting and the learning environment

Factors at the macro- and meso-levels are mediated by proximal process factors
and are therefore, indirect on VET-processes. They refer to pedagogical and
operational tools implemented by educational institutions.

Learning Conditions in Schools and Workplaces

The instructional setting refers to the tools necessary for quality development of
students’ educational attainment, which schools and firms have at their disposal
within their given field of responsibility. Instructional settings denote different
pedagogical and organisational settings.

The quality of learning in schools refers to the relationship between imple-
mented pedagogical and organisational settings (e.g., self-organised learning,
project-based learning, or teamwork) and to the results of competence measure-
ment. In addition, the type of institution (e.g., library) as well as supplementary
activities provided by schools (e.g., special needs education), must be identified
and analysed with regard to their utilisation by students. In this regard, it can be
assumed that an intensive use of such learning opportunities correlates with high
learning achievements.

15 Successful integration, however, requires more than merely providing appropriate resources;
the use of recent technologies must be part of the curricula, and consequently, the teaching
staff must be trained, to be able to effectively use computers for instruction purposes.
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The quality of training in firms refers to characterisations of firm-based
learning and instruction differentiated according to working tasks, working envi-
ronments, and pedagogical and didactical settings (Onstenk, 2003). With regard
to the pertinence of learning in workplaces for vocational education and training
purposes, Tramm (1992) distinguishes between the following quality dimensions:
— Opportunities for content-related experiences: What kind of content-related

experiences, such as definitions, theories, and problems, are accessed when

performing the working tasks?

— Complexity of working tasks: To what level of proficiency is the working
tasks related? (e.g., aspects of complexity, pre-structuring, problem-
orientation, personal responsibility).

— Opportunities for task-related, socially-interactive discussion: What type of
opportunities for task-related, socially-interactive discussions with employees
or experts are provided?

On the basis of an analysis of learning processes in the workplace, Blockhuis (see

Nieuwenhuis, 2004) as well as Franke and Kleinschmitt (1987) present clusters

of variables impacting the development of vocational competencies:

- Problem-orientation and complexity refers to the cognitive demands of work
(complexity of cognitive operations, unfamiliar tasks, number of pre-structu-
red solution steps);

- variation—learners/workers should be involved in different aspects of the
work process in order to acquire a feeling for the big picture, which is a
precondition for being able to effectively transfer knowledge;

- participation—to enhance critical reflective work behaviour; it is important
that workers/learners perceive that they can participate in workplace deci-
sions, and

- support—scaffolding the learning process by foremen or expert colleagues is
an important aspect of the learning potential for students at the workplace.

Likewise, Baethge, and Baethge-Kinsky (2004) distinguish between four dimen-
sions of work organisation having a positive impact on learning:
— Opportunities for development at work;
— holistic working tasks;
— communication and social interaction; and
— opportunities for participation in workplace decisions.
After all, the main impact on learning can be ascribed to opportunities for compe-
tence development in firms and working tasks based on holistic concepts, which
are, in turn, interlinked with the extent of communication and cooperation in
workplaces. Opportunities for participation, on the other hand, are less correlated
with learning processes. However, differences between these dimensions are
rather marginal and therefore, all of them should be taken into consideration.

Learning climate
The learning climate in schools/firms refers to the learning climate at the

classroom level and to instructional quality (Kunter, et al., 2002). Many class-
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room observations have provided evidence for influences of general school
environmental factors on instructional quality in the classroom, and the effects of
teacher behaviour and classroom practice on the overall performance of schools
(Kunter, et al., 2002, p. 255). Following the PISA study, the following factors are
examined: Contentedness with school/firm, contentedness with the instructional
quality in specific subjects/at the workplace, teacher-student relationships
student-student relationships, and relations to colleagues at work.

3.2.3 The individual participants in learning activities

Within the overall framework of indicators (Figure 3.2) at the level of educa-
tional participants and learners, we distinguished between individual life- and
learning conditions (input), attitudes and behaviours (process), and the quality of
individual learning results (outcome). In addition to the measurement of compe-
tencies, learners individual background variables will be evaluated using ques-
tionnaires. The following paragraph illustrates each sub-category of individual
context factors'®,

Individual participation in learning activities

Input
Learners Life- and Learning Conditions
— Socio-Economic Status of Family
— Cultural Capital of Family
— Educational and Occupational Career

Process
Educational Aspiration and -Behaviour
— Information Behaviour and Learning Time
— Educational Aspiration

Output/ Outcome
Acquisition and Utilisation of Competencies
— Qualification Level
— Transition to an Adequate Job
— Occupational Mobility

16 One of the main sources for sub-categories was the German PISA report provided by Kunter,
et al., 2002: ,,PISA — 2000: Dokumentation der Erhebungsinstrumente”, published by Max
Planck Institute for Human Development.
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Individual background variables (input)
This sub-category mainly refers to indicators of correlations between family
background and students performance. Educational outcome is influenced by the
family background in many different and complex ways.
Learners life- and learning-conditions

The socio-economic status of families has proved to be an important variable
for explaining variances in student achievement (Baumert, et al., 2001). PISA has
incorporated indicators of the family background into the research design based
on Bourdieu and Coleman’s concept of social capital (Baumert & Schiimer,
2002): A student’s social background is determined by the socio-economic status
of the parents. However, research showed that this indicator alone is insufficient
for explaining students social background:

“Firstly, economical, political, and social developments of the last decades have changed the

structure and function of families, and secondly, due to high mobility between countries,

cultural differences within countries have increased” (Kunter, et al., 2002, p. 225).
With regard to these developments and their impact on successful students’ per-
formance, aspects of cultural- and social capital of students/apprentices and their
parents must be added. The social and cultural capital of students/apprentices are
considered as independent concepts. The increasing influence of peer groups and
media at a very early age results in parent- and family-independent environments
for young people, which have a substantial impact on educational outcomes.
Socio-economic status of the family

The PISA results showed that the parental occupational status, as a measure
of socio-economic status, can influence students’ aspirations and attitudes
(Baumert, et al., 1999). PISA captures aspect of students home backgrounds
through information on parents occupations and the activities associated with
those occupations in a way that is internationally comparable. The resulting
socio-economic index of occupational status measures the attributes of occu-
pations that convert a person’s education into income; the higher the value on the
index, the higher the occupational status of a student’s parents. The “International
Socio-Economic Index (ISEI)” has been generated on the basis of educational,
occupational, and income-related data on 74.000 employees from 16 countries,
and was successfully administered in different international comparative studies
(Ganzeboom & Treimann, 2003).
Cultural capital of the family

Research consistently shows that the parents level of education and the
language spoken at home are significant sources for explaining disparities
between students performance (Leschinsky & Mayer, 1999). Bourdieu explains
the differences in students achievements with his cultural capital thesis:

The high culture of a society’s dominant socioeconomic classes (i.e., its upper class and

upper middle class) plays a major role with respect to the reproduction and legitimising of

socioeconomic inequality. High culture is constituted by competitive attempts to attain social

distinction and sublimated pleasure via activities (e.g., attendance at art exhibits, classical
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plays, and classical music concerts) that involve a high level of abstracttion, intellectualism,

and refinement. (Bourdieu, 1983).

In the PISA study, cultural resources subsume symbolic instruments of power,
such as artwork or literature, institutionalised forms of potential power, such as
educational certificates or titles, and particularely schemata of perception, think-
ing, and acting in internalised processes of socialisation. The PISA results
showed that students’ access to possessions and activities related to “classical”
culture, such as literature and art, corresponds with educational success. To as-
sess the relationships between cultural possessions and performance, students
were asked to indicate whether they had classic literature, books of poetry, and
works of art (e.g., paintings) in their homes (Kunter, et al., 2002). For the purpose
of a PISA-VET, the parental occupation and their support of the student’s
development of personal identity must be taken into consideration.

In addition, parental participation in continuing education must be incur-
porated in a PISA-VET, since a high impact of this factor on students’ percep-
tions and behaviours during and after completing VET can be assumed. The
cultural capital of students’ family backgrounds represents an important indicator
for educational careers and competence developments. In this regard the German
PISA consortium emphasised that aspects of cultural capital have hardly ever
been quantitatively measured to date (Baumert, et al., 2001).

To identify indicators of students’ cultural capital, information regarding the
place of birth, home language, familiarity with the migration country, as well as
parental education, must be identified. (Kunter, et al., 2002). The difficulties
educationally disadvantaged students’ with ethnic minority backgrounds and/-or
the children of migrants are facing is substantially influenced by the
circumstances from which they have come; nationality alone cannot be consi-
dered a sufficient criterion for distinguishing between different forms of family
socialisation any longer. Therefore, this indicator must be differentiated further
according to the students’ place of birth of students, their parents native
language, time of school attendance abroad, and time/-age of migration (Federal
Ministry of Education and Research, 2006).

In the PISA questionnaire, the cultural capital of students’ families was
identified with questions regarding possessions of items related to classical
culture, such as internet access or calculators, and activities related to classical
culture, such as music, artworks, or literature. The reliability of indicators, how-
ever, depends on whether the selection of cultural items and activities corres-
ponds with the respective learning environments. In this regard, reliable indica-
tors for PISA may not be reliable for a PISA-VET; for example, aspects of
technical goods and practical issues of everyday life (e.g., self-repair) as well as
daily communication issues, may represent more reliable information for a
comparison of VET'"".

17 This indicates that aspects of social and cultural capital merge.
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Educational and occupational career

With regard to the purpose of measuring students’/-apprentices’ competen-
cies, we can assume that they not only represent the outcomes of VET insti-
tutions and -processes, but also relate to former school and school-external
factors influencing individual educational histories (Lang & Pointinger, 2002).
Indicators referring to individual education histories comprise, in addition to
school-based qualifications, certificates of continuing education, competencies of
informal learning acquired in work- and social-contexts, and in self-organised
learning activities. Issues relating to informal learning have gained importance in
educational policy discussions over the past years (Straka, 2003; Baethge &
Baethge-Kinsky, 2004)'®.

The international experts at the two workshops also confirmed the impact of
aspects of informal learning. In particular with regard to little formalised VET-
systems in many countries, informal learning has a significant influence on the
development of general and vocational competencies.

Individual spare-time activities and the corresponding integration in social
networks represent another important factor: Analysing spare-time activities of
apprentices refers to various lifestyle concepts, which are related to diverse
perceptions of educational requirements and cognitive endeavours (Kunter, et al.,
2002). Measurement of spare-time activities, including media use, provides in-
sight into the relationships between spare-time activities and learning achieve-
ment. In this regard, a positive correlation between self-determined, creative
spare-time activities and high learning achievements can be assumed. In addition,
social relationships in peer groups are indicators for the impact of spare-time
activities and mutual peer support for learning achievements.

Individual attitudes and behaviours (process)
This indicator refers to the identification of individual learner’s characteristics.
The relevant learner characteristics for VET (motivation, meta-cognition, and
self-efficacy) are discussed in Chapter 2. In this paragraph, learner characteristics
are supplemented with indicators regarding information behaviour, average
learning time, and educational aspiration.
Information behaviour and learning time

Two more indicators are relevant for characterising individual learning pro-
cesses: Individual information behaviour and learning activities outside schools
and/or workplaces. Individual information behaviour provides insights into the
scope of knowledge, which is the basis for career choice during the transition
from school to VET. In addition, information about the type of informational
resources used for knowledge acquisition are provided. The learning time used
for internal and external school learning activities is regarded as an additional

18 In the past, international organisations, such as the OECD, have increasingly focused on com-
parative studies for measuring relationships between formal and informal education; for
example, studies for the measurement of adult competencies.
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important indicator for learning achievements in schools (Treiber, 1982). It refers
to student motivation and individual tendencies for investing time in learning
activities. Learning time could be operationalised according to the average
amount of time invested in learning activities (Fisher & Berliner, 1985).
Educational aspiration

This term refers to students’/apprentices’ believes about their future jobs.
The beliefs about the relevance of education to future jobs is one of the strongest
one’s predictors of educational aspiration. Therefore, it plays a substantial role in
the choice of career pathways (Baumert, et al., 2001). Students’ and/or appren-
tices’ career aspirations are regarded as individual projects in terms of action
plans for realising individual objectives. In this regard, two aspects must be con-
sidered: First, to what extent students/apprentices stick to their career objectives;
and second, their expectation for reaching these objectives (Kunter, et al., 2002).

Acquisition and utilisation of competencies (output/outcome)
In addition to measuring vocational competencies, a PISA-VET must provide
information on possibilities for utilising vocational competencies developed in
VET in workplaces and labour markets, and with regard to individual educational
career developments. Individual outputs, however, are not solely based on VET-
processes and personal characteristics; they are rather determined by aspects of
the respective occupational field and by organisation-specific conditions. This
refers to opportunities during the transition from VET to work, and to the assess-
ment of vocational competencies in the labour market. Thus, the following va-
riables can only be evaluated on the basis of a detailed examination and docu-
mentation of systemic context factors (see above).
Qualification level
The qualification level indicates the formal level of vocational qualifications, in
addition to the actually acquired competencies in VET, corresponding to voca-
tional valuations within educational systems, and the corresponding labour mar-
ket requirements. For a differentiated analysis, the qualification level must be
supplemented by information about possible horizontal and vertical combinations
of different educational systems in terms of access authorisations.
Transition to adequate jobs
This refers to the quality of career entry after completing VET and the frequency
and duration of occupational mobility activities. The quality of career entry can
be considered from different perspectives: For example, educational adequacy
refers to the degree of concordance between the current employment of entrants
and their acquired competencies in initial VET. Since the objective is to identify
to what extent competencies acquired in VET can be utilised in the labour
market, settings of education-work relationships are too narrow; very often they
are focused only on workplace requirements (Biichel & Neubdumer, 2001).

The ratio between the acquired VET-competencies and a currently-performed
occupation refers to the illustrated relationship between VET-systems and labour
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markets indicating the extent to which structures of VET-programmes correspond
to occupational structures. In addition, employment status and occupational status
(vertical dimension and income) of entrants must be identified. In this regard,
data provided by Eurostat refer exclusively to ISCED levels of educational quali-
fications without differentiating according to general and vocational education
(Chapter 4).

Occupational mobility

The globalisation of markets and the technological revolution bring about drastic
and rapid changes in the relative importance of individual sectors and occupa-
tions existing in a particular economy. This means that more and more people
will have to adapt to changes of jobs or careers, almost certainly requiring diffe-
rent skills during their working life. Occupational mobility is characterised by
two aspects: The perceived discontinuity in terms of occupational-, organisa-
tional-, and employment transitions, which represents a challenge for developing
individual competencies, and the individual concern for dealing with occupa-
tional mobility. Both aspects, perceived discontinuity and mobility activities,
must be assessed in a PISA-VET.

3.3 DATA AVAILABILITY

At a national and an international level, empirical research, as a basis for the
measurement of indicators and/or identification of a rough typology of educa-
tional levels (upper secondary VET/ISCED 3A-C), is insufficiently available, and
even at a higher aggregation level, appropriate data are not provided for every
country. This is due to the fact that VET (in Europe and OECD countries) is
much more diverse compared to other areas of education, and that research in
VET is less developed than in other educational areas. Yet the variety of VET-
definitions in various countries tends to be fundamentally problematic for cross-
country comparisons. This also explains the existing differences between national
statistics and terminologies in various countries (Chapter 4).

Data are missing particularly in Anglo-Saxon countries, such as Australia or
Great Britain. This might be due to the modularised VET systems in these
countries, which do not allow a clear separation between general and vocational
tracks of education and the respective, mediating institutions. Additional prob-
lems result from large variations in the duration of post-secondary educational
programmes and the corresponding difficulty of identifying a typical completion
age for VET (NCVER, 2003).

Therefore, we suggest developing measurement instruments for the illustra-
ted indicators, ourselves. The corresponding problems and possible solutions
with this approach for sampling are discussed in Chapter 4.
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The presented bundle of indicators, the educational and employment systems,
taken each as a whole, educational institutions, and individual educational parti-
cipants, must be measured in different ways:

- Context factors must be identified on the basis of secondary data analysis,
possibly complemented by interviews with educational experts in the res-
pective countries.

- Institutional input conditions must be identified through interviews with
school princepals or persons in charge of firm-based training.

- Institutional process conditions must be measured on the basis of institution
analysis and apprentice surveys. This refers to collecting individual informa-
tion on class size, school/work climate, or instructional programmes, as
examples. However, information from apprentices only represents subjective
perceptions. On the other hand, research has proven that it is possible to iden-
tify reliable information with an impact on learning and training behaviour by
evaluating data of entire classes or single education institutions, rather than
that from individuals (Kunter, et al., 2002). Thus, although apprentices’ ques-
tionnaires only provide individual data, they are significant as aggregates at
the school or educational institution level.

- Individual conditions must also be identified on the basis of apprentice
questionnaires in the context of competence measurement.

Figure 3.4 provides an overview of the most relevant institutional and individual

context factors to be identified in a PISA-VET:



86 3. Institutional and individual factors influencing quality in VET

Figure 3.4: Measurement plan for institutional and individual context factors
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4. THE PROBLEM OF VERTICAL AND HORIZONTAL
COMPARABILITY OF VOCATIONAL EDUCATION AND
TRAINING STRUCTURES: RESEARCH DESIGN AND SAMPLE
CONSTRUCTION

Compared to school-based comparative studies (e.g., PISA, TIMMS), a compa-
rison of VET is different regarding institutional, as well as content-related as-
pects. Compulsory education can refer to a common curriculum and comparable
age groups despite the differences in micro-structural aspects of learning. In
contrast, VET is very divergent with regard to contents, given the large diversity
of occupational fields and the institutional heterogeneity within and between
societies.

Accordingly, the feasibility study must resolve a number of different prob-
lems. The complexity of a possible large-scale assessment can be characterised as
a two-fold problem of comparison:

— Vertical comparability refers to the educational level and can be determined
by institution (e.g., tertiary level (academic tack), secondary level) or by du-
ration (e.g., number of years) and/or age.

— Horizontal comparability refers to differences in curricula and occupational
fields and the problem of defining comparable vocational tracks.

For the purpose of linking the results of individual competence assessment to the

micro- and macro-structural context factors, both aspects of comparability are

essential and must be taken into account. Moreover, aspects of occupational con-
tents, proficiency levels, and age structure have an impact on every competence
dimension that will be measured. Research in developmental psychology shows
that generic competencies, such meta-cognition, varies according to age (Hassel-

horn, 2000).

From a methodological point of view, a comparison of national samples must
be based on about the same educational level and content (vertical and horizontal
comparability). Vertical comparability is problematic since it refers to national
traditional backgrounds of educational systems. Horizontal comparability, on the
other hand, refers to national, specific, occupational profiles and the correspond-
ing curricula within the existing structures of labour organisation (Heikkinnen,
2001). In the following chapters, problems of comparability and the correspond-
ing consequences for sampling will be discussed. Finally, possible solutions will
be suggested.
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4.1 VERTICAL AND HORIZONTAL COMPARABILITY AND THE
PROBLEM OF DEFINING INITIAL VOCATIONAL EDUCATION AND
TRAINING

4.1.1.Vertical comparability

The research objective of the feasibility study refers to an international compa-

rative study of initial vocational education and training. This subsumes that the

focus of the comparison is on the quality of formal learning processes in the

domain of initial VET. This includes institutionalised educational processes,

which are

— normally completed within upper secondary education (ISCED 3a—c);

— mainly focused on the development of employability skills and labour market
competencies; and

— related to qualifications for entering the labour market.

From an international as well as a European point of view, VET can be

characterised at a systemic level as highly dynamic, which makes the idea of one

entity with a consistent structure very difficult. This refers to the entire VET, as

well as to what is called initial VET. Many institutional definitions of VET neg-

lect important aspects of initial education, such as during compulsory education

(Descy & Tessaring, 2002). This refers to aspects of demarcation between com-

pulsory education, vocational preparation programs, and continuing education.

In Italy for example, vocational preparation programmes do not belong to the
VET-system. Countries with little-differentiated systems of initial VET (e.g.,
Australia) very often do not provide clearly-separable educational tracks. In some
countries (e.g., France, Finland, Italy), some initial VET-programmes are consi-
dered independent programmes for preventing dropouts or providing vocational
orientation (Beathge, et. al., 2003). These developments can be considered one of
the main institutional changes in national educational systems in the past years
(Descy & Tessaring, 2002).

With regard to the research design, an exclusion of these programs is not
possible since they are independent constituents of initial VET-programmes in
many countries. Therefore, it can be assumed that a considerable percentage of
one age-cohort is enrolled in these programs, developing the same medium-level
competencies as in, for example, the German dual system.

With regard to the research design, the problem of defining initial VET—
classifying different programs for vocational preparation or transition from
compulsory education to VET—is connected to the problem of disadvantaged
students; this subsumes all aspects of successfully entering and completing edu-
cational programmes (e.g., social background, gender, cultural background) cur-
rently discussed in national and international VET research. It was left open
whether or not these criteria (e.g., young people without vocational qualifica-
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tions, women/young people with immigration backgrounds) should be included
for stratification in the sample.

The problem was initially discussed at the first international workshop
(October 18-20, 2004). With regard to the lack of data in this field and the com-
plexity of the comparative study, the majority of international experts suggested
to omit this aspect in the research design. This refers to the main problem of
sample construction: For every participating country, a relevant extract of VET-
programmes, which is comparable regarding competence levels and occupational
fields, has to be identified. Data analysis must deal with the problem of
insufficient availability of updated and internationally-comparable, classified
data, as well as with culturally-divergent definitions of educational qualifications
and occupational tasks.

From an international point of view, the identification of comparable VET-
programmes is based on very few and little updated data, mainly provided by the
following European institutions: OECD, UEO, or EUROSTAT/CEDEFOP. The
most beneficial sources for identifying quantitatively-relevant programmes of
initial VET were published by EUROSTAT and CEDEFOP—a handbook of
different educational programs in different European countries—based on data
from 1995-1996 and updated in 2000. It consists of abstracts containing infor-
mation about different educational programmes (title), the type of programme
(vocational preparation, general education, vocational education and training),
ISCED level, and typical entrance age. Moreover, information regarding the type
of labour market qualification (generic, subject specific) and the number of
participants is provided. Unfortunately, the same information is not available for
every country and data on the number of beginner participants entering edu-
cationnal programmes are entirely missing,

Based upon data analysis and discussions with international experts, we came
to the conclusion that ISCED is not a very suitable classification for identifying
initial VET-programmes addressed to a medium level of proficiency, since it
relates to levels of general education, rather than VET.

According to ISCED, the corresponding educational programmes in different
countries are located at levels 3 and 4 (with exceptions found on level 5).
Provided that ISCED level 3 represents the lower limit for VET programmes in
the sample, certain vocational preparation and short-term programmes'’ would be
located below these categories.

The selected occupational profiles, which were presented at the second work-
shop, proved to be insufficiently representative to account for existing differences
and changes in national educational concepts and relevant occupational fields.
For example, in the U.S., not only two-year community colleges, but also voca-
tional high schools used to be the main institutions for developing vocational

19 Germany: Basic Vocational Education (Berufsgrundbildungsjahr, einjdhrige Berufsfachschu-
le); Denmark: Basic Vocational Education (EGU); Switzerland: ,,Anlehre”; Hungary: Secon-
dary VET Schools; USA: Vocational High Schools; UK: NVQ-level 1 or 2.
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competencies at a medium level (Miinch, 1999). However, educational experts
from the U.S confirmed that there has been a change, at least in certain occupa-
tional fields (Banking, Information Technology), towards four-year colleges.
Comparable developments have been reported for France; vocational education
programmes in the fields of Banking and Information Technology are located
within the sector of general education (“Baccalaureat Professionel/Technolo-
que”).

Another problem in this regard refers to fact, that formal definitions of occu-
pational fields do not provide a basis for identifying qualitatively-comparable
processes of VET, since institutional contexts can vary within formally-identical
educational tracks: Firstly, national curricula, in addition to methods of instruct-
tion (e.g., different combinations of theoretical and practical training subjects in
schools and firms), can vary due to modularised and institutional structures,
without the impact on content structures and competence levels being assessable.
This is particularly the case in countries with loose connections between educa-
tion system and labour market (i.e., between qualification and occupational
tasks).

This problem is particularly prevalent the in the U.S., Australia, and the UK.
Moreover, in the field of full-time, school-based educational programmes, loose
connections between the educational system and the labour market are proble-
matic in the UK?’, Finland, France, Greece, Norway, Sweden, and Spain (Laso-
nen & Manning, 2001; Hannan, et al., 1997). However, even the results of recent
studies can prove wrong in the light of up-to-date developments; educational
experts in the Netherlands confirmed that the closed connections between qualifi-
cations and work-place requirements in their country, proved to be unstable in a
modularised system.

Secondly, with respect to the variance of age for entering initial VET-pro-
grammes, considerable differences between and within countries can be iden-
tified. In the majority of countries, compulsory education is completed at the age
of 16, which corresponds with the minimum age for entering initial VET
programmes. Germany (18 years) and the Netherlands (17 years) are exceptions
to that rule by being somewhat higher, whereas other European countries (e.g.,
Poland, Czech Republic, Portugal, and Belgium), have lower than average entry
age (Table 4.1).

According to statements made at the second workshop, the age range for en-
tering initial VET programmes has gradually increased. This has likewise been a
recent tendency in Germany; according to data provided by the Federal Institute
for Vocational Education and Training (BIBB), the average age for entering a du-
al VET programme was 19 in 2003. The span of quantitatively-weighted age co-

20 A recent comparative study of competencies developed in the German programme of ,,In-
dustriekaufmann” and the English/Welsh Advanced Business qualification (GNVQ, level 3),
showed that some competencies of the English participants were at a lower level than those of
the Germans (Fulst-Bleil & Ebner 2005).
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horts ranged from below 16 up to 20-year olds (http://bibb.skygate.de/Z/B/30/
99600000.pdf). The Danish experts have reported related tendencies in their
country. Moreover, some VET programmes require higher entrance ages than
others—nursing education as an example, requires a minimum age of 18 to begin
in most countries.

Table 4.1:  Typical ages at the end of compulsory education, as well as after
completing educational programmes at ISCED level 3 (percentage)

Completing Compulsory | Completing ISCED Level
Education 3
Australia 15 17
Czech Republic 15 17-18
Denmark 16 19-20
Germany 18 19
Great Britain 16 *
Spain 16 17
France 16 1721
Netherlands 17 17-20
Norway 16 16-19
Poland 15 18-20
Portugal 15 18-20
Sweden 16 19
Switzerland 16 17-20
U.S. 16 not specified

* not declared
Source: OECD, 2004

Finally, more and more VET programmes allow for external assessment outside
of standardised (regarding content and time), formal VET-programmes, which
are only included to some extent in educational statistics. In many European and
non-European countries, there is a large number of entrants at a lower secondary
level (ISCED level 2 and below)—that is, young people entering the labour
market without general or vocational qualifications at an upper secondary level.

In 1997, the rate of entrants into the European labour market (EU-member
countries) on ISED levels 0-2 amounted to 32 percent (Table 4.2). Countries
such as Finland, Austria, Germany, France, and Sweden contributed to the lowest
percentages (14-19 percent), whereas Great Britain, Spain, Italy, and Portugal re-
presented the highest rates (38-62 percent). The American workshop-participants
reported that in the U.S., direct transitions from compulsory education to the
labour market is a widespread phenomenon.
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Table 4.2:  Proportion of entrants in the European labour market in 1997, accor-
ding to ISCED levels (percentage)

Country ISCED 0-2 | ISCED3 | ISCED 5-7 | Total
Belgium 21 35 44 100
Denmark 20 52 28 100
Germany 17 56 27 100
Greece 25 54 21 100
Spain 45 15 39 100
France 18 44 38 100
Ireland 25 38 37 100
Italy 50 42 7 100
Luxemburg 30 35 35 100
Netherlands 26 40 34 100
Austria 15 76 9 100
Portugal 62 17 21 100
Finland 14 55 31 100
Sweden 19 62 19 100
Great Britain 38 36 26 100
EU-15 Total 32 42 44 100

Source: European Union, 2001, p. 49

Despite the lack of representative data, we can conclude that the mentioned
rates” only denote the minimum level of the whole extent of young people
entering the labour market without any further qualification after compulsory
education. Since there are no representative and comparable recent data provided
by official statistics, we have estimated the degree of institutionalisation of initial
VET programmes in the EU member states. As shown in Table 4.2 there are
immense discrepancies between the countries. For example, in Greece, Ireland,
Spain, and Portugal (and possibly Italy), entering initial VET programmes imme-
diately after compulsory education is playing a marginal role (around 20 per-
cent). On the other hand, in countries like Belgium, Germany, the Netherlands,
Austria, the Czech Republic, and Hungary, it is the predominant track (between
60-78 percent).

The main reason for collecting data on the transition from compulsory educa-
tion to the labour market is that, particularly in Anglo-Saxon countries (U.S.,
Great Britain, Australia), initial VET is an integrated part of post-secondary
(higher) education or work processes in firms. Very often the workplace has the

21 The rate refers to entrants into the labour market, not to unemployed looking for a job. The
rate of unemployed without professional qualification was above average in the year 2000 in
almost every EU-member state (except Portugal; Fischer & Siebern-Thomas, 2004). There-
fore, we can conclude that this group is rather underrepresented among entrants.
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function of vocational orientation and provides a financial basis for educational
processes in the future. In this regard, informal learning processes on the job are
very often the basis for formal learning processes off the job.

The American participants at the second workshop emphasised that in a
number of occupational fields (e.g., commerce), a very low level of competencies
is required for many tasks. These tasks/jobs have a supportive function for young
people (16-18 years) in vocational orientation processes during the transition
from school to work. It is very common to enter the labour market after com-
pleting compulsory education and work for some time before entering an educa-
tional programme; in the field of healthcare, for example, it is very common to
start working as a cleaning woman in a hospital, continue with an educational
programme for nurses at a very low level and work for some time before entering
an educational programme at a higher level.

The workshop participants from Great Britain confirmed this tendency for
their country; the function of a number of non-professional jobs in the UK is
simply to provide a financial basis for living and time for vocational orientation
(including participation in continuing educational programmes) after completing
compulsory education—“the function of the job is to be a student”. Moreover,
vocational education and training systems are planning to assess and certify
informally-acquired competencies without participation in formal educational
programmes.

John Stevenson (Australia) pointed out, that the main preparation for VET-
programmes in Australia is taking place in post-secondary institutions, such as
TAFE Colleges. However, an increasing percentage of participants is older than
18 and working in a job. As in Great Britain, formally and informally-acquired
competencies are considered equal.
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Table 4.3: Education participation of 17-year olds in selected countries, accor-
ding to institutions (in percentage) — Estimation*

Country No Education Upper Secondary Level | Upper Secondary | Total

Participation (General Education) Level

(Initial VET)**

Belgium 0 30 70 100
Denmark 17 39 44 100
Germany 7 34 59 100
Greece 30 42 28 100
Spain 18 51 31 100
France 11 39 50 100
Ireland 28 72 (52) 0(20) 100
Italy 21 58 (28)*** 21 (51) 100
Netherlands 17 26 57 100
Austria 22 22 56 100
Portugal 30 50 20 100
Finland 6 40 54 100
Sweden 4t 48 48 100
Great Britain | 26 21 53%k* 100
Norway 7 39 54 100
Czech 2 19 79 100
Republic 15 74 11 100
Hungary
* The estimation is based on the following specification: Proportion of upper secondary-le-

vel students/apprentices in different educational institutions and general education parti-
cipation rate of 17—year olds. For this purpose, data from the European institutions, OECD
and EU, have been linked to each other. In the majority of countries, the participation rate
of 17—year olds can be regarded as representative for completing compulsory education
and for participation in initial VET programmes (no continuing educational programmes).

**  Without VET-preparation programmes.

*#%  In Italy, it is debated whether technical colleges/polytechnics (“Institute Technici”) belong
to institutions of general or vocational education.

**** Including VET-preparation programmes.

Source: Own estimations based on OECD, 2004

4.2.1 Horizontal comparability

At the starting point of this feasibility study, a convergence towards the most
important occupational fields appeared to be a convincing solution from a
German perspective. However, a comparison of employability structures from an
international perspective, taking into consideration the ongoing dynamic Euro-
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pean developments, is more complex with regard to the following aspects (Table
4.4): The service sector is certainly expanding most rapidly in the EU (+12
percent increase in the number of jobs between 1997 and 2002) followed by the
industrial sectors (manufacturing and construction: increase of +3 percent). The
primary sector decreased by 13 percent. Despite the high proportions of
agricultural structures relative to the total of occupational fields, particularly in
the new EU member states (Romania about 33 percent, Poland 12 percent),
recent dynamic developments entail restricting the comparison to the service and
manufacturing sectors.

The construction sector (metal industry), with an employment rate of 8
percent in Europe, represents an even larger, and on balance, still growing
proportion of occupational fields. Comparable developments can be observed in
the high technology and manufacturing industries. Accordingly, one manufac-
turing/industrial occupational field of industry and construction should be in-
cluded in the sample. Within the service sector, wholesale and retail sales (in-
cluding maintenance and car-repair), represent one of the largest traditional occu-
pational fields in Europe (employment rate of 15 percent), which notably increa-
sed between 1997 and 2002. In the fields of healthcare, employment rates have
amounted to 10 percent (with some countries showing even higher variance of
the overall employment quota—Portugal 5 percent, Denmark 18 percent).
Finally, the occupational field of high technology in the service sector represents
a small but rapidly-growing occupational field with an average employment rate
of 4 percent.

After all we can conclude, that the most important industrial/technical, com-
mercial/administrative, and personal occupational fields have to be included in
the sample.

This allows a first approximation towards a selection of occupational fields:

— Industrial/technical occupations in industry and trade;

— commercial and commercial/administrative occupations in commerce and
other services;

— healthcare occupations in the field of personal services;

— information and communication technology in the field of information/
technical services.

However, there are still problems remaining: Firstly, there is neither an

internationally-consistent competence-based concept of the structure and classi-

fication of initial VET programmes/occupational fields, nor a reporting to rely on

(Lisbon-to-Copenhagen-to-Maastrich Consortium Partners, 2004). This does not

imply that classification systems are completely missing, but what is needed are

basic data in a usable format. At an international level alongside ISCO 88 (for

occupational fields), an occupational classification of discrete fields of training

has been developed on behalf of CEDEFOP (Anderson & Olsson, 1999). How-

ever, neither of the two classifications Furtems has been accepted as part of the

ongoing reporting at the European level.
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A reporting comparable to the German vocational education and training

report (Berufsbildungsbericht) is virtually unavailable in the remaining countries
(with a few exceptions, such as Australia). Moreover, there is a lack of adequate,
updated registered data. Another problem refers to the variety of broad and
limited concepts of VET with very detailed or undefined contents of VET-pro-
grammes due to different cultural traditions:

Compared to the German nursing education, the 2-year health care program-
mes in the U.S. include both: Qualifications for an assistant nursing degree
(LVN), as well as for medical technician occupations (RN) (Center for Edu-
cation Statistics (NCES), 1998; US Bureau of Labor Statistics, 2005).

With regard to commercial administrative occupations (office positions), in
some countries, there is no equivalent VET programme in this field (e.g.,
Norway). However, even where such a programme exist, very often there is
little overlap between the existing programmes (e.g., in the U.S.), which only
include communal administrative occupations, contrary to other countries
where they do not exist at all.

In Australia, VET programmes are classified according to occupational tasks,
which is, however, not equivalent to the contents of Training Package22 mo-
dules.

Finally, although there are internationally-comparable occupational tas-

ks/fields of training, very often they only represent a small part of the entire
occupational field, or even none at all. In drawing a conclusion from the literature
analysis and the discussions in the workshops, we can highlight three such
occupational fields—car repair, banking, and registered nursing.

22 A Training Package is the grouping together of the training components designed to assist in

achieving the competencies for a specific industry. Units of competency are packaged to-
gether which, when combined at various levels, can form qualifications (for example, Certi-
ficate, Diploma and the like) (National Training Information Service, 2005).
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4.2 CONSEQUENCES FOR THE SAMPLE CONSTRUCTION

Taking into consideration the

— entire variance of initial VET programmes,

— full variety (regarding level and age) of institutional arrangements, and

— considerable differences in processes of transition from compulsory education
to the labour market (e.g., combinations of formal and informal periods of
training and working)

would overstrain the design of the intended comparative study.

We are aware of the fundamental problem of heterogeneity in VET which
entails that a representative sample, covering entire VET programmes and occu-
pational fields, cannot be the objective. With regard to concepts for measurement
and observation, pragmatic and methodical considerations (development efforts
for measurement methods, limited participation in atypical VET programmes)
strongly suggest using a stratified sample.

The aim is to identify a relevant, in terms of the most important employabili-
ty segments and institutional arrangements, as well as comparable (medium com-
petence level, similar contents and age) extract of initial VET out of the entire
group of processes related to vocational education and labour market transitions.

With regard to the before-mentioned problems of international sampling, we
can conclude that they are resolvable; however, not within a single homogenous
sample and not without tradeoffs in weighting comparison criteria. National
differences of institutional interrelations between education and employment
systems on the one hand, and the impact of non-standardised vocational bio-
graphies, on the other hand, requires consideration of the following aspects:

— Incorporating non-standardised vocational biographies is only feasible on the
basis of retrospective measurement of educational experiences within a cross-
sectional study. The sampling has to be based on the employed population—
with criteria including age and occupational tasks according to level and
breadth—to reconstruct vocational biographies. Representativeness in this
approach is limited due to institutional aspects of education; for example, the
“fuzziness” of retrospective measurements of level and content of different
VET-programmes.

— Provided that VET-programmes, -levels, and -institutions highly correlate
with occupational fields and levels (e.g., in Germany based on the ,,Berufs-
prinzip”), and at the same time, cover most occupational tasks at a medium
level, vertical (based on occupational tasks), or horizontal (based on VET
programmes) sampling does not seem to make a big difference to the outco-
me. However, even in Germany, this correlation does not apply in every oc-
cupational field, and in Anglo-Saxon countries there are very few segments of
this type. With regard to a panel study starting from educational institutions, a
sampling based on the structure of occupational tasks is recommended. Ne-
vertheless, for pragmatic reasons, a sample based on the structures of VET
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programmes has to be taken into consideration. The differences between the
two options are due to the remaining efforts in preparing the sampling and
evaluating the weight of each sample in different segments. Both options are
connected to the construction of vocational sub-samples.

First option: Broad sample based on occupational tasks

This method is based on the occupational tasks to be performed at a particular
age (e.g., 24 years). The sample is defined on the basis of the ,,European Labour
Force Survey*.

The ISCO 88 classification (International Standard Classification of Occupa-
tions) provides a basis for approaching a comparable sample within the most
important occupational fields (industrial and manufacturing, commercial and
administrative, social and healthcare, information and technology). ISCO 88 has
been implemented within the “European Labour Force Survey” and indicates not
only the level, but also the contents of occupational tasks. In this way, aggregates
of homogeneous occupational contents and levels, which are representative (at
least in Germany) of a considerable number of individuals in the same age, could
be identified. (Table 4.5): With the exception of skilled data processing workers
(constituting a proportion of 1 percent of information technology occupations),
the sample represents the most important occupational field of employees,
comprising 47 percent of all young adults in this age.

The information value of ISCO data can be considered a solid basis for the
level and content of occupational tasks, even though occupational fields are not
always explicitly distinguishable. Thus, an adjustment procedure for the purpose
of a representative identification of bundles of tasks must be conducted. At the
second workshop, the results of the discussion provided a basis for a classi-
fication of comparable sub-samples.

Table 4.5: Selected occupational tasks, ISCO codes, and employment rates in
different occupational fields at the age of 15 to 25 years

Segment Occupational ISCO Code of Spe- Employment Rate in
Field cific Occupational Different Occu-
Tasks pational Fields (15 to
25 Years) (in %)

Industrial/Technical Metal and 72 15,0

Occupations (Industry and Electrical Work

Trade)

Commercial/Admi- Commercial and 522,523, 3416, 3419, 9,7

nistrative Occupations Office Work 411, 343 11.9

Social, Education and Nursing 322,323 8,8

Healthcare Occupations

Information Technology Skilled Data Pro- 312 1,0

Occupation cessing Workers

Total 100,0
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The adjustment procedure is based on an analysis of work requirements accor-
ding to the main functions—production, distribution, personal services—and fo-
cus of contents. The developed job profiles could be used in an iterative
procedure for sampling job profiles provide reference points for identifying na-
tional tasks corresponding to the respective profiles. This allows adequate classi-
fication of the tasks that are related to adjoined levels or different bundles of
tasks according to ISCO 88. Problems of classification help to identify clearly-
distinguishable occupational profiles at an international level as a basis for
developing measurement tools.

The bundles of tasks could be combined with national data on educational
background variables derived from national labour force surveys, to identify the
(quantitatively) most relevant VET-programmes and levels in the corresponding
occupational field. The identified VET-programmes are the foundation for in-
stitution-based sampling. However, this method is particularly problematic with
regard to Anglo-Saxon countries since broad sampling includes a variety of insti-
tutional arrangements that have to be accounted for. A stratified sample would
have to account for different institutions and regional differences, as well as for
the identification of homogeneous age groups.

Second option: Narrow sample based on widespread and well-defined VET-
programmes

This method is based on VET-programmes with comparable curriculum contents
preparing young people between 16 and 20 years to enter the labour market. This
method consists of several steps: Firstly, we developed two schemata—one con-
sisting of a pre-selection of designated VET-programmes (7able 4.5) and another
based on EUROSTAT/CEDEFOP data, supplemented by information on relevant
VET-programmes™ from non-European countries. Secondly, we discussed the
selection with international education experts at the workshops, and on the basis
of this discourse, we developed a proposal for a sample, which incorporates the
main occupational fields, and simultaneously provides a basis for comparing
level and age (Table 4.6).

23 Programme refers to separable institutional fields of VET determined by their affiliation with
a particular sub-system of VET (e.g., dual system), characteristics of possible qualifications,
and curricula.
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Table 4.6: VET programme, corresponding ISCED levels, age range at entrance

Occupational Field VET Programme zlsnctig:;ieov;:ly) gﬁfrl:zsfe at

Metal and Electrical Car Mechatronic 3 16-20

Occupations Mechanic (industry) 3 16-20
Electrician (industry) 3 16-20

Commercial/

Administrative Banker 3-5 17-20

Occupations

Healthcqre Nursing 4-5 18-20

Occupations

Information and

Communication Skilled Computer

Technology Scientist 33 17-20

Occupations

The field of trade is represented by the European occupational profile of car-
mechatronics, of which a similarly-structured profile can be found in the U.S. and
Australia. The field of industrial metal occupations is represented by electricians
and mechanics (industry), although the latter may possibly be replaced by tool
makers at some point)**. Contrary to Germany, vocational qualifications of ban-
kers, skilled computer scientists, and nurses are formally located at a higher pro-
ficiency level in most other countries. However, with regard to contents of curri-
cula they appear comparable.

The proposed sampling does not provide a solution for every problem, but
the discussions at the second workshop showed that remaining uncertainties with
regard to the comparability of levels could be solved relatively easy (e.g., nur-
sing). Feedback from national research groups and their statistic agencies will
help to resolve some of the remaining problems and improve comparability of an
international sample.

Despite all the remaining uncertainties regarding an appropriate age range for
entering a VET-programme, there are possibilities for identifying an age-homo-
geneous overall sample. The relevant age would be 18 to 19 years,—a measuring
point at the beginning of VET in this age cohort (e.g., 18 year old beginners).

Due to the specific starting points of each method (broad occupational tasks
versus single VET-programme curricula for comparatively-adjusted employ-
ment), the probability of identifying additional relevant VET-programmes, cove-
ring the same occupational tasks, is relatively low. Therefore, the selection

24 The discussion during the second workshop clearly illustrated the problem of identifying
comparable occupational profiles of mechanics (industry) in different countries. In contrast,
the more narrowly-defined occupational profile of tool makers (Konstruktionsmechaniker)
can be identified, in Anglo-Saxon countries, among others.
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method of the second option needs to be checked on the basis of a task analysis
of educational backgrounds.

Implementation of the study—sampling, measurement, and observation

The two methods for sampling illustrated above are in principle open with

respect to the organisation of the sample and the study. However, basic principles

of measurement and analysis limit possible research designs. The limitation is
based on correlations between micro- and macro-structural analyses, measure-
ment of vocational competencies, analysis of institutions, and process orientation

(causally relating different circumstances in time, in terms of a cause/effect

analysis of competence outcomes).

Various aspects regarding the selection between the methods of household-
based vs. institution-based representative sampling, in addition to cross-sectional
(including retrospective elements) versus a longitudinal study (panel), have been
discussed extensively in recent literature, as well as in the context of international
comparative studies (Kiihnel expertise; Schnell, Hill, & Esser, 1989; National
Center for Education Statistics, 1998; COM, DELSA, & EDU, 2004; Baumert, et
al., 2001). The differences can be characterised as follows:

- Sampling—in a household-based sample, the target population is selected in a
two-step procedure: First, the relevant individuals in a particular VET
programme, performing a particular occupational task, are identified. Second,
the individuals chosen on the basis of questionnaires are classified according
to institutions, whether educational institutions or firms. In an institution-
based sample, the same two-step procedure is conducted, but present a rather
controversial issue; firstly, the relevant institutions are identified, and
secondly, individuals are classified according to the VET programmes and
occupational fields. If institutions/firms are randomly selected, we get a
representative sample of the target population (Kiihnel expertise, Annex D).

- Organisation of the study—in cross-sectional studies (ex-post-facto designs)
(Schnell, Hill & Esser, 1989) competencies are measured at different mea-
suring points, such as at completing VET or after entering the labour market,
in different samples together with the corresponding contextual factors. To
identify possible causes and effects of measurement outcomes, the approach
has to be combined with retrospective methods. At an individual level, this
would imply the inclusion of socio-cultural and economic background variab-
les as well as biographic incidents. At an institutional level, this refers to
cross-sectional studies at different measuring points (trend studies in several
waves, age-cohort design), in addition to simultaneous analysis of different
samples representing various age cohorts in VET-programmes and labour
markets; for example, a quasi panel or an institutional cohort design. In con-
trast, a real panel study in a narrow sense, would measure competencies in
sub-samples at the beginning and the end of VET, as well as after the tran-
sition to the labour market. Contextual factors would be measured simul-
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taneously on the basis of interviews and measurements from VET-institutions

or firms) (Kiihnel expertise, Annex D).

Making a decision regarding an appropriate method is not easy for several
reasons: Whereas some approaches have been tested many times in international
comparative studies, others have no international results on which to rely on at
all. The majority of international comparative studies are combinations of house-
hold-based samplings (except PISA) and retrospective cross-sectional designs
(e.g., IALS®, ALL* , PIAAC?; National Center for Education Statistics, 1998;
COM, DELSA & EDU, 2004; Baumert, et al., 2001). This combination is
recommended particularly for the purpose of these studies; household-based
sampling allows identification of individuals outside typical educational pro-
grammes. Moreover, subsequent cross-sectional studies are less complex than
repeated measurement (Kiihnel expertise, Annex D):

An analysis of the studies reveals that from a methodical point of view, they
are limited in their suitability for international comparisons of VET (National
Center for Education Statistics, 1998; Baumert, et al., 1999; COM, DELSA &
EDU, 2004) because the entire organisation of the study depends upon the kind
of incorporated competencies (and the corresponding measurement tools), and
the impact of institutional context factors (Figure 4.7).

After all, we can conclude, that an institution-based sampling, consisting of
different occupational sub-samples and organised as a panel-study, could be a
feasible concept for a PISA-VET measurement. Implementing a household-based
sampling would imply very high efforts due to the high amount of individuals,
not being part of the target population (occupational sub-samples), who would be
included. The identification of members of the target population as such would
involve extensive efforts. For pragmatic, as well as methodical reasons, institu-
tion-based sampling in a panel is the favoured option. It is much easier to identify
individuals of the target population in institutions together with the correspon-
ding competencies and contextual factors at different measurement points (e.g.,
transition from compulsory education to VET and to the labour market). The
illustrated approach provides a basis for reliable analysis of short- and long-term
causes and effects (Kiihnel expertise; Schnell, Hill & Esser, 1989).

25 International Adult Literacy Survey
26 Adult Literacy and Life Skills Survey
27 Programme for the International Assessment of Adult Competencies
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Figure 4.7: Sampling in international comparative studies (according to the type
of measured competencies and focus of contextual factors)

Institutional
Conditions of
Learning and

Working
(additionally)

Institution-based
Sample

Panel-Study

Type of measured
Generic/ competencies
Cross-

Curricula

Household-based

Subject-
Specific
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With regard to a real panel study, the following adverse aspects must be taken
into consideration: Repeated measurement of the same population or institutions
(depending on the number of measuring points and time intervals) is more
complex than cross-sectional measurement. Moreover, panel mortality due to
dropouts at a later point in time is a serious problem. However, this can be
diminished due to systematic maintenance and an increase of the original sample
size. These precautions will certainly not help to reduce the expected sample,
specific dropouts of the target population, the loss of very mobile young people,
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or the transition to occupational fields not included in the research design®®,
which distorts the measurement results. Additional control groups could help to
observe this effect (compare Kiihnel expertise, Annex D).

After all, the following questions remain open at this point—how can repre-
sentative occupational sub-samples be determined and what are the consequences
for the sample size?

The respective sub-samples will be chosen on the basis of a two-step pro-
cedure: First, all relevant educational institutions and possibly firms will be iden-
tified; and second, the corresponding participants will be determined. A random
sample of institutions and/or firms will assure representativeness of the sub-
samples. However, using cluster sampling based on entire school grades or
groups of individuals in one firm runs the risk of bias with respect to intra-class
correlations. In this regard, increasing the sample number on the basis of a certain
adjustment coefficient helps to balance representativeness (expertise Kiihnel,
Annex D).

The exact sample size in each country based on the illustrated approach (sub-
samples of different VET-programs, institution-based sampling, panel construc-
tion) cannot be precisely determined at this point. Nevertheless, a model calcu-
lation for Germany will be presented. The calculation is based on the following
assumptions:

— An estimated sample size for the third measuring point (simple random
sampling with 5 percent accuracy);

— a panel mortality of 50 percent (the average size within an observation period
of 6 years); and

— an adjustment coefficient for using clustered samples of 2.9 for schools and

1.8 for firms.

Based on these considerations, the following proposal for sampling can be pre-
sented (Table 4.7):

28 This refers to the problem of a panel for measuring the development of occupational com-
petencies; some people will transfer into a different occupational field after entering initial
VET programmes. However, regardless of considering these individual losses, or measuring
their competencies with a different concept, the sample is decreasing.
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Table 4.7: Proposal for sampling (model calculation)

Size of Calcu-

Enlargement on

Enlargement on

Sample Size

lative Basis the Basis of the Basis of an Panel Study

Sample Estimated Panel | Adjustment

(Simple Mortality (50 Coefficient for

Random percent) Clustering

Sampling, (1.08/2.9)

Error Margin

5 percent)
Car
Mechatronic 400 +400 + 64 =864
Mechanic
(Industry) 400 + 400 + 64 =864
Electrician
(Industry) 400 + 400 + 64 =864
Banker

400 +400 + 64 =864
Nurse
400 +400 +1520 =2320

Skilled
Computer 4 4 4 864
Scientist 00 + 400 +6 =86
Total of VET
Programmes =6640

For each of the six VET-programmes a sample of 400 individuals is required for
the third measuring point. With regard to the aimed panel duration and expected
mortality rate, the samples have to be increased up to 800 individuals. Since in-
tra-class correlation in schools can be assumed to be higher than in firms, a
higher adjustment margin in the field of nursing can be expected, which results in
a sample of 2.320 individuals. The remaining VET-programmes for car mecha-
tronics, mechanics (industry), electricians (industry), bankers, and skilled compu-
ter scientists require a smaller sample of 864 individuals total. Altogether, this
proposal amounts to 6.640 individuals (Table 4.7) for measurement in the first

wave.




5. RESEARCH DESIGN OF PISA-VET:
ALTERNATIVE MODELS

5.1 INITIAL SITUATION

The development of possibilities for conducting an international comparative
study for VET, as well as an examination of the corresponding conditions and
problems of implementation, has been the task of the feasibility study. The ob-
jective of a PISA-VET is to form an assessment of competencies developed in
VET and to provide an analysis of the micro- and macro-structural context fac-
tors influencing the quality of VET. A comparative measurement of competen-
cies could illuminate those outcomes of educational processes, which are not
sufficiently represented solely by formal certifications. This allows a systematic
analysis of the strengths and weaknesses of different VET-systems. In order to
measure competence development and to link the results to the micro- and
macro-structural factors, the design should be of dynamic nature.

Contrary to school-based, large-scale assessments (e.g., PISA), a PISA-VET
cannot be limited to measuring basic competencies of general education. Asses-
sing competencies in VET entails measuring subject-specific vocational compe-
tencies. This is the most difficult aspect and represents the challenge of the feasi-
bility study.

Based on an analysis of the state of the art and the discussions with international
experts in the two workshops, three central examination steps have been
conducted:

First, an examination of concepts for competence measurement and the

development of proposals for VET (Chapter 2);

second, an analysis of the micro- and macro-structural conditions, influencing

the quality of educational processes, as reference points for outcomes of

competence measurement (Chapter 3); and

third, an illumination of the problems of international comparative research in

VET, and the identification of systemic factors for the research design and

sample construction (Chapter 4).

After all we came to the conclusion, that an international comparison of VET
based on a large-scale assessment is very complex but from a scientific point of
view it is feasible. The workshop participants confirmed the importance of a
PISA-VET but emphasised the required effort of corresponding international
research activities to develop the design. This concerns not only the scientific
aspect of developing methods for competence measurement and schemata for an
analysis of institutional and individual context factors influencing educational
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processes, but also behaviour and utilisation. The development of methodologies
in this field has political implications with regard to the definition of educational
objectives and -programmes, which in turn entails consensual agreement on the
political, economic, and cultural principles of VET.

In the following paragraph, the results of the preceding discussions will be
summarised and condensed in two proposals for a PISA-VET research design.
The plural term “proposals” expresses that, for pragmatic reasons, there is not
only one possible solution; differences between the revenue and expenses of a
comparative study, as well as the most efficient ways of achieving the objectives
with reasonable resources and within a calculable period of time, have to be
balanced.

The requirements for any research design are not determined solely be the
nature of large-scale assessments and the relation between competencies and the
corresponding micro- and macro-structural context factors; measurement has to
account for the quantitatively most relevant occupational fields and the most
important ways to attain competence development in different countries. On the
basis of these considerations, we will introduce two models for an international
PISA-VET as a basis for further modification:

- First, a real panel, longitudinal study with multiple measuring points; and

- second, a cross-sectional study.

Both options will be discussed with regard to the objectives and pragmatic
aspects of a comparative study.

5.2 RESEARCH DESIGN OF A LONGITUDINAL STUDY

For theoretical aspects of measurement in the context of an international com-
parison of VET, a longitudinal study, with a minimum of three panel waves, can
be considered the “gold standard” of comparative large-scale assessments in VET
(Table 5.1).
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Table 5.1: Panel construction — structure of single waves

1% Wave 2" Wave 3" Wave
. Institution-based Panel Panel
Sampling .
Sampling
Initial Competencies, Competencies Deve- Expansion of Competencies
Motivation loped through Educa- After Completing VET, Ap-
Measurement of tional Processes plication of Competencies
Competencies at Work, in the Labour
Market, and in Personal
Biographies
Systemic Context Organisational Characte- | Sector- and Occupation-Re-
Factors, Structure of ristics of Educational In- | lated Conditions, Regula-
Measurement of Educational Institution stitution, Educational tion Forms of Transition to
Institutional Data Conditions, and Instruc- | or within Labour Markets

tional Arrangements,
Learning Climate

Life- and Learning Con- | Attended VET-Pro- Qualification (Certified),
ditions, Information- and | grammes, Content and Occupational Status, In-
Decision Behaviour Du- | Location of Learning, come, Performed Tasks,
ring Vocational Choice, | Type of Working Expe- | Continuing Education Acti-
Measurement of . . . . o -
Individual Data Educgtlonal Asplratlpn, rience, APerceptlon_o}f vities, Occupational Mo-
Learning- and Working | Educational Conditions | bility
Biography and —Situations, Learn-
ing Time, Future
Orientation

Research design
The first wave should take place shortly after entering a VET-programme to
measure the initial competence level of students.

The second wave should take place shortly before completing a VET-pro-
gramme and after approximately 2.5 years (provided the study is of a 3-year
duration) to measure competence development during VET.

The third wave should take place three years after completing a VET-pro-
gramme and after the transition into the labour market to evaluate whether the
individual is working in a job, participates in a program of continuing education,
or is unemployed. Measurement is focused on the sustainability of competencies,
in addition to their expansion and usability in the domains of work and everyday
life.

Measurement programme

- Measurement of competencies in generic, cross-occupational, and subject-
related vocational dimensions (Table 5.2)

- Institutional and individual contexts of learning (Figure 5.1)
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Table 5.2:  Measurement plan for competencies in VET

Competence Domains

(different contextualised areas of performance)

Self-Competence

Cognitive Functional Social
Competence Competence Competence
(theoretical/analytical (technical/practical/ (interpersonal
Individual Capacities requirements . requirements
P 4 ) functional 4 )
requirements)
(accessed and interpreted “applying concepts” “using tools, “interacting with
in different contexts) equipments and others”
technical resources”

Attitudes

Values self-efficacy

Perceptions

Incentives effort and perservance/interest and motivation/
Motivation self-related cognition

Meta-Cognitive
Strategies

learning strategies

Declarative Knowledge

Procedural Knowledge

complex task for simultaneous measurement of
cognitive and functional competence

Strategic Knowledge

according to the occupational field

complex task
for measuring
cognitive

competence

complex task
for measuring
functional

competence

questionnaire for
mindful identity
negotiation

(consists of items
for declarative,
procedural and
strategic knowledge
in the domain for
social competence)

Competencies of general education (corresponding to PISA)
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Figure 5.1: Measurement plan for institutional and individual context factors

Svstemic Context (Macro-Level)

Systemic Context Factors
Systemic Institutional Constitution
Coordination and Steering
Standards and Norms
Financing

Educational Service Providers
(Meso- and Micro Level)

Individual Participation in Learning
Activities

Input
Characteristics and Organisation of
Educational Institutions and Providers of
Educational Services
- Utilisation of Resources
- Cooperation of Educational

Input
Learners’ Life- and Learning Conditions
- Socio-Economic Status of the
Family
- Cultural Capital of the Family
- Educational- and Occupational

Service Providers Career
—  Quality Control
Process Process
Instructional Setting and the Learning Educational Aspiration and —Behaviour
Environment - Information Behaviour and
- Learning Conditions in Schools Learning Time
and Workplaces —  Educational Aspiration
Output/ Outcome
Acquisition and Utilisation of
Competencies
—  Qualification Level
—  Transition to an Adequate Job
The sample

- Occupational fields (Table 5.3)
- Sampling design for Germany (7able 5.4)
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Table 5.3:  Occupational fields, included VET-programmes, ISCED levels, and
entrance age
Occupational Field VET -Program ISCED levels Range of
(international) Entrance Age
Metal and Electrical Car Mechatronic 3 16-20
Occupations 3 16-20
3 16-20
Commercial/ Banker 3-5 17-20
Administrative
Occupations
Healthcare Nurse 4-5 18-20
Occupations
Information and Skilled Computer 3-5 17-20
Communication Scientist
Technology
Occupations
Table 5.4: Sampling design for Germany
Size of Estimated | Enlargement Enlargement Sample Size
Basis Sample Based on Es- Based on an Panel Study
(Simple Random | timated Panel Adjustment (1% wave)
Sampling, Mortality (50 Coefficient for
Margin of Error | Percent) Clustering
5 Percent) (1.08/2.9)
Car Mechatronic 400 +400 + 64 =864
Mechanic _
(Industry) 400 +400 +64 =864
Electrician 400 +400 +64 =864
(Industry)
Banker 400 +400 +64 =864
Nurse 400 +400 +1520 =2320
Skilled Computer |, +400 +64 =864
Scientist
Total of VET = 6640
programmes




5.2 Research design of a longitudinal study 113

Analysis of institutions

We suggest supplementing the assessment of individuals with expert interviews
and observations to measure institutional context factors of VET. In an insti-
tution-based sample, this is necessary for relating different results of competence-
measurement and contextual factors of schools and firms to each other. Conse-
quently, the sample design is based on aspects and indicators of the main study
and consists of the same schools, firms, and industry-wide institutions.

Design variants

Concerning the main option of a panel design with three waves, two possible

variants might help to generate the outcomes in a shorter period of time. How-

ever, both methods involve constraints regarding the scope of conclusions/out-
comes:

- The first method consists of a panel with two measuring points: The first one
at the beginning and the second one at the end of a VET-programme. This ap-
proach focuses on measuring competence development during VET, inclu-
ding inferences regarding institutional and individual context factors. How-
ever, the aspect of competence utilisation in the labour market, in the work-
place, and with regard to students’ aspired educational objectives after com-
pleting VET, is missing.

- The second method also comprises two measuring points: The first one after
completing a VET programme and the second one three years later. This ap-
proach is focused on the measurement of educational outcomes in the labour
market, the workplace, and with regard to students’ aspired educational ob-
jectives. Even though aspects of competence development during VET are
missing in this approach, a classification of competencies according to insti-
tutional arrangements after completing VET is still possible. Thus, both me-
thods could provide comprehensive results within a short period of time.

Strengths and weaknesses of the model

With regard to the objectives of a PISA-VET, the strengths of a panel design with

three measuring points can be summarised as follows:

- Compared to school-based comparative studies, it allows measurement of
competence developments and classification with regard to institutional con-
text factors and vocational didactic approaches;

- inclusion of a third measuring point, approximately three years after com-
pleting VET, allows detailed predictions to be made regarding the sustainabi-
lity and utilisation of competencies in the labour market, the workplace, and
with regard to students’ aspired educational objectives (e.g., career pathways,
continuing education programmes); and

- international bench-marks at the level of educational institutions and occu-
pational fields can be created, based on the linkage between competence
developments and educational institutions.
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Despite these strengths there are fundamental weaknesses:

- Implementing a panel study is very costly due to the required maintenance
and duration. However, important results with regard to available compe-
tencies in different dimensions are accessible immediately after the first wave
has taken place;

- realising the advantages of a panel study is only feasible within institution-
based samples, which is connected to the problem of vertical comparability
(i.e., determining age cohorts according to VET-participation and comple-
tion); and

- young people outside formal VET-programmes and drop-outs would not be
included in an institution-based sample.

Both options would reduce measurement complexity by about three years.
Depending if the main research objectives is more focused on developing
competence during VET or on the utilisation of competencies after completing
VET, the decision would favour the 1% or the 2™ option.

5.3 RESEARCH DESIGN OF A CROSS-SECTIONAL STUDY

From a pragmatic point of view, a cross-sectional study, initially having one
measuring point in a homogeneous age cohort, represents a remarkable alter-
native to a longitudinal study.

Research design
The main goal of a cross-sectional study is to meet the objectives of a PISA-VET
(Chapter 1) within a shorter period of time and with fewer costs than with a
panel-study. Thus, a cross-sectional study represents a compromise between the
broad objectives and the feasibility of a PISA-VET. Whereas in the first
workshop, all participants voted for a real panel-study, in the second workshop,
one group recommended a detailed examination of cross-sectional designs.

The research design consists of one measuring point in one age cohort (e.g.,
24 years). The measurement comprises proficiency levels in different competen-
ce dimensions, as well as retrospective analysis of school-, VET-, and work-
biographies. Likewise, the focus of a real-panel design is on competence mea-
surement in general and subject-specific vocational dimensions.

Measurement programme

Compared to the first option (panel design), competencies are measured at three
levels: Competencies of general education, cross-occupational competencies, and
subject-specific vocational competencies (Chapter 2 and Table 5.2). Correspon-
dingly, institutional and individual contexts of education are measured in the
same way as in the first option (Table 5.2). However, institutional contexts are
focused on those dimensions, which are measurable by questionnaires.
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The sample

The occupational tasks performed until the age of 24 provide the basis of the

sample, since information. To formally completed vocational qualifications are

excluded. A stratified sample is defined on the basis of the same occupational
fields as in the first option (7able 5.3). For the determination of the initial
sample, the following approach is recommended:

- 24-year olds can be identified in the relevant occupational fields together with
their employers and firms on the basis of ISCO-codes and national European
labour force surveys;

- these individuals provide the basis for either an institution-based stratified
sample or random sampling (7able 5.5).

Table 5.5: Sampling Design: Cross-Sectional Study

Size of Calcula- Enlargement Ba- Enlargement Sample Size

ted Basis Sample | sed on the Pro- Based on an Cross-

(simple random portion of Indivi- Adjustment Sectional

sampling, error duals without any | Coefficient for Study

margin 5 Qualification Clustering

percent) (estimated 25 (1.08)

percent)

Car Mechatronic 400 + 100 +40 =540
Mechanic _
(Industry) 400 +100 +40 540
Electrician _
(Industry) 400 + 100 +40 =540
Banker 400 +100 +40 =540
Nurse 400 +100 +40 =540
Skilled Computer | 4, +100 +40 =540
Scientist
Total of VET- = 3240
programmes

Strengths and weaknesses of the model

With regard to the outlined objectives of a PISA-VET, the chances of a cross-

sectional design with one measuring point can be summarised as follows:

— The birth cohort model avoids the problem of age variance;

— the model allows integration of individuals without formal education working
within the relevant occupational fields and it provides a basis for creating a
bench-mark between formal and informal learning processes;

— retrospective measurement of education and work biographies allows the
classification of VET-typologies, including the entire spectrum of formal and
informal learning processes (in a panel design, this is possible only to a very
limited extent);



116

5. Research design of PISA-VET: Alternative models

the model provides information on occupational competencies in specific age
cohorts in less time than a panel-design model;

the model is more complex with respect to overall costs and time require-
ments than a panel-design model; and

the development of measurement tools is less costly than that required for a
panel-design model since instruments are needed only for one measuring
point. In contrast, expenses for the measurement of individuals are much
higher given that retrospective measurement of education and work biogra-
phies is not feasible on the basis of standardised face-to-face interviews.

However, despite these strengths, there are fundamental weaknesses:

The measurement of competence developments during VET processes or in
the workplace is not possible, whereas relating competencies to education
typologies and work biographies is feasible;

competencies cannot be explicitly linked to institutional settings due to the
lack of dynamic competence measurements (competence development),
which heavily impacts aspects of general social or meta-cognitive competen-
cies since they can be acquired outside educational contexts;

the reconstruction of education and work biographies has to account for the
problem that individual memories cannot be considered very reliable
information sources; and

the measurement of transitions to occupations, which are distinctive from the
respective vocational qualification, are not possible, only transitions into the
relevant occupation.



6. FURTHER STEPS

The presented feasibility study highlights opportunities and necessary develop-
ments for the implementation of an international comparative large-scale assess-
ment:

- The research perspectives and indicators discussed in Chapters 2, 3, and 4
must be operationalised with adequate measurement instruments. Develop-
ment efforts for competence-based measurement tools are particularly high
due to the focus on vocational subject-related competencies;

- a decision with regard to the research design (panel-longitudinal vs. cross-
sectional study) must be made; and

- an international research community for the development of a “Programme
for an International Student Assessment of Vocational Education and Train-
ing” (PISA-VET) must be established:

- The expenses for the feasibility study, including international co-operation,
were paid by the German government (Federal Ministry of Economics and
Labour). All international experts have appreciated this initiative very much,
having in mind that a continuation of the project requires an international
financial and organisational basis. Interest in participation was manifested
from various institution in different countries.

The research network established at the workshops could be used as a basis for

developing an international research community. During the final session of the

workshop (30™ of April, 2005), all the participants manifested their interest to
continue co-operating in this project.

As a conclusion of the discussion at the second workshop, we can distinguish

between two possible ways for further developments, which are termed “small

solution” and “large solution.”

Small solution

Single countries co-operate in small groups for the purpose of developing a
PISA-VET. This option allows the aggregation of countries with similar structu-
res of VET; (for example, one group of German speaking countries with dual
VET-systems consisting of Switzerland, Austria, and Germany, and another
group comprising Scandinavian countries and Great Britain. A “small” solution
consists of less coordinating efforts and allows a quicker start. On the other hand,
it hampers benchmarking due to the limited scope of VET-institutions. However,
it represents a chance for comparing different VET-programmes, since even
within a small number of countries many different programmes are coexisting.
Moreover, possibilities of collective development of research methods as well as
the option of relating different research approaches should be taken into con-
sideration.
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Large solution

An international organisation, such as EU or OECD, coordinates a comparison of
VET in a number of countries. On the one hand, this allows a broad comparison
based on policy-supported research. On the other hand, efforts for political
coordination as well as reaching consensus on standards and measurement
methods for competencies are very time-consuming. This may paralyse scientific
activities as well as policy interest after the “PISA-shock”.
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134 Appendices

Appendix B1: The concept of Generalized Work Activities (GWA)

The taxonomic paradigm that underlies the structure of the “Generalized Work

Activities” construct is rooted in the primary foundation of modern psychology:

“Behaviour in any setting is a function of stimuli (S), organism (O), and respon-

ses (R)” (Jeanneret, et al., 1999, p. 107). In the case of analysing the behaviour of

individuals at work, the “O” represents the worker who is the receptor of the
stimuli (S), and after processing of those stimuli, provides one or more responses

(R):

— S—information that is received by the worker (i.e., the stimulus);

— O—mediation process performed by the worker; and

— R—action performed by the worker in response to the “processed stimulus.
Since the S-O-R model is limited when describing behaviour in a work

setting, two factors where added:

— Interactions with others—work behaviour typically involves interactions and
relationships with individuals, and

— work context—work behaviour occurs within a physical and social context
that typically is described in terms of working conditions, interpersonal rela-
tionships, and structured job characteristics.

The intent of the model is to communicate that the interactive components
(i.e., S-O-R), or information input, mental processes, and work output compo-
nents, occur (a) while interactions with other people take place and (b) within a
worker’s and an organisation’s work context (Figure BI). Factor analysis of data
collected with worker-oriented job analysis questionnaires has provided consi-
derable insights into the structure that underlies the domain of human work. Be-
cause the worker-oriented approach is not specific to technology or tasks, it
permits an understanding of the general, cross-job structure that is not possible
with a job-oriented job analysis methodology. Nomothetic questionnaires (PAQ:
Position Analysis Questionnaire, OAI: Occupational Analysis Inventory, and
JEI: Job Element Inventory) have been used to collect and measure the content of
a wide spectrum of jobs across the domain of work.

As indicated previously, a number of taxonomic structures and job analysis
research efforts were examined to develop both a model for the GWA construct
as well as the definition and rating scale levels for each individual GWA to be in-
cluded in the O*NET. The researchers began by selecting the GWA constructs,
using several criteria:

— The construct should have a foundation in one or more research efforts;

— the construct should have definite underlying content that, for GWAs derived
from factor analysis of job analysis data, was determined by examining the
content of individual items with significant factor loadings on the factor of
interest;

— the constructs as a set should be comprehensive, as much as possible reflec-
ting work activities of all jobs in the U.S. economy; and
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— the constructs should provide unique descriptive information.

By following such a strategy, matters of specificity are also addressed. GWAs
can be expressed at a very broad level of generality or at successively narrower
levels across the specificity-generality continuum. Clearly, the analysis of work
at a more specific level will yield occupational information at a finer level of
differentiation.

Finally, altogether 42 GWAs were identified. The structure of GWAs is
presented below:

Information Input

Information input consists of two factors: “Looking for and receiving job-
related information”, and “identifying and evaluating job-relevant information”.
Research that used date obtained from the PQA, JEI, and OAI was the dominant
source for defining the GWA constructs that are necessary to describe the scope
of the information input domain: i) “getting information needed to do the job”,
and ii) “monitoring processes materials, and surroundings” were the two GWAs
that describe activities of a worker when looking for and receiving job-related
information.

Once information is received, it must then be identified or evaluated. Three
GWAs consistently emerged in the research literature that describe “identifying
and evaluating job-relevant information™: i) “identifying objects, actions, and
events”, ii) inspecting equipment, structures, or materials”, and iii) “estimating
the characteristics of materials, products, events, or information”.

Mental Processes

Once job-relevant input has been received, the worker’s mental capabilities
are involved and can be categorised as two factors: “Processing information or
data”, and “reasoning/decision making”. Four GWAs were identified from the
research literature that were descriptive of information/data processing activities:
i) “judging the qualities of objects, services, or persons”, ii) “evaluating infor-
mation for compliance to standards”, iii) “processing information”, and iv) “ana-
lysing data or information”.

These GWAs emerged from the analysis of all levels of work. On the other
hand, when examining the reasoning/decision making factor, the research
literature indicated that many of the relevant constructs were derived from
studies of supervisory, managerial or professional work. More specifically, two
GWAs: 1) “making decisions and solving problems”, and ii) “updating and using
job-relevant knowledge”, emerged from studies of all types and levels of jobs.
Alternatively, three other GWAs are more specific to managerial/professional
work. These GWAs include: iii) “thinking creatively”, iv) “developing objectives
and strategies”, and v) “scheduling work activities”.

The complete GWA level structure is provided below (Annex B3). For each
GWA, an operational definition and examples of high and low points on the level
scale, are provided. The GWA “getting information needed to do the job” is
defined as follows: “Observing, receiving, and otherwise obtaining information
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from all relevant sources”. The scales consists of seven levels, the highest level is
defined as “getting new information from many sources by actively interacting
with the sources”, whereas the lowest level refers to “making regular use of the
same type of information from a single source”.

For the GWA rating scales, three types of scales were developed: Level, Im-
portance, and Frequency scales. Each GWA has a unique level scale definition,
for measuring complexity. However, the scales are rather suitable for ratings of
complexity across occupations, than for measurement within occupational fields.
The level scales are 7-point scales (1-7) with an additional not relevant option.
Three behavioural statements were also developed for each GWA level scale to
anchor the high, mid-rage, and low levels. The importance scale has 5 points
(1-5), with the verbal anchors: “Not important”, “somewhat unimportant”, “im-
portant”, “very important”, and “extremely important”. The frequency scale is a
7-point scale with the verbal anchors: “Once per year or less”, “more than once
per year”, “more than once per month”, “more than once per week”, “daily”, “se-
veral times per day”, and “hourly and more often”. Both the importance and fre-
quency scales are “within-job” ratings. Annex B2 contains an example GWA des-
criptor, “repairing and maintaining mechanical equipment”, and the corres-

ponding rating scales.

Figure B1: The S-O-R Model

Interactions with Others

Information Input

gt

Mental Processes

gt

Work Output

Work Context
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Annex B2: GWA “Repairing and Maintaining Mechanical Equipment”

Level

‘What level of this activity is needed to perform this job?

®__

Performing complex or non-routing "_ﬁ':buiiding a high-performance engine.
repair, maintenance, or adjustment of @ ] Overhauling a power plant turbine.
mechanical equipment, often involving T T

overhauls or rebuilding.

'—R—zmnving and replacing broken parts in an

1 automobile transmission.

| Adjusting a grandfather clock.

1
I

maintenance, or adjustment of
mechanical equipment using
established, easy to understand
procedures.

Making routine preventive maintenance o
-+ a door loc.

*+—— Making simple, external adjustments to a
| door ha:nge with ordinary !&énd tools.

®
®
Performing straightforward repair, ®
®
©)

@ Not relevant at all for performance on this job

Importance
How important is this activity to performance on this job?
Not Somewhat Very Extremely
Important Important Important Important Important

" 1 1 4 N
T T T T T

® @ ® ® ®

Frequency
How often is this activity performed on this job?
Once per More than More than More than Several times Hourly or
year or less once per year  once per month  once per week Daily per day more often

T T T T T T T

® ©) ® ® ® @
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Annex B3: Descriptions and definitions of Generalized Work Activities

Descriptions and Definitions of Generalized Work Activities

Construct label

Operational definition Level scale

Gierting informarnion necded
1o do the job.

Manitoring processes, ma-
terials, or surroundings,

Lewking For and Receramy Job-Kelated Information

High— Gerting new informanion from many sources,
often by actvely interacning wath the sourdes.

Low— Making regular use u?rhr same rypes of infor-
manon from a single source,

Observing, receiving, and otherwise
obraining information trom all
relevant sources.

High— Mumtoning very complex processes, events, or

CIfcumstandes,
Low — Monitoring processes, events, or circumstances

that are not complex.

Monitonng and reviewing informa-
tion from materials, events, or
the environment, ofren o Jereat
problems or to find our when
things are finished.

&

Tdentitving obects, acnons,
and evenrs,

[nspectng cquipiment,
sIructures, or materials,

stimaring the characteris-
ws of materials, prodicrs,
cvents, or inbormation

vanng Job-Related Information

Identifving and

Thigh— Making extremely difficule sdentibcations based
on very complex informarion.

Low—Making casv idenuficanons hased on informa-
ron that 15 nor complex,

Idenubving intormation receved by
ik CSTHMATES OF wAfCROred-
nons, recogmang differences or
sttmilanties, or sensing changes in
CIFCUMSTANCEs OF events.

High— Making inspecrions or diagnoses of a complex
svstem that may have many ieerrelated pares and de-
rermining whether conditions exist within a range of
acceprable himirs,

Low—Making easy judgments about the quality or im-
portance af things or people when there are many
puidelines,

Inspecting or duagnosimg equip-
RICAL, STPUCTUres, ur materials to
wlennfy the vauses of errors or
wther prohlems or defeces.

High — Making very dithicult estimates of characrernis-
tics, time, or resources where there s hmited guid-
ange ar supportng informatuon.

Fow— Making strraghtforward esumates of charactens-
nics, ome, or resources where there s considerable
gutdance and supporung nformaton.

Estimating sizes, distances, and
yuantities, or \i!:n.'rm:lll:\p e,
COSTE, TEMMIECCS, OF atvsials
needed o perform 3 waork acrive
iy,

>

-

-

Judging the qualines of ob-

JECTS, SEPVIGEs, T Persons,

. Evaluanng wdormation for
compliance to standards,

. Processing mtormation.

. Analvzing data or intorma
Ton,

Informationdddara Processing

High—Making very difficulr judgments about the qual-
ity or importance of things or people for which there
15 hmited guidance or supporting information.

Low — Evaluating information against a simple crire-
ron,

Makmng udements about or assess-
g the value, imporcance, or
quality of things or prople.

High — Evaluating complex information for complance
with regulations, laws, or rechnical crirernia, where
comphance decisions require significant nterpretation
or judement.

Low —Evaluating infermanon against 4 simple crit
rlean,

Evaluating informanon ag
set of standards and verir
that i is correcr.

Hiph—Irocessing very different and complicated Jdara
or information, where there are several ways in
whach the intormation can be processed.

Low —Processing dara or information that is standard-
szed and easy o undeestand, where there 15 only one
way to provess the information.

Compiling, coding, categonzing,
calculanng, tabularing, auditing,
ventying, or processing nforma-
tien or data.

High— Analvzmg very different and complicated data
or informanon that can be used for making cnincal
decisions.

Low —Analyzamg data or information thae 15 easy to
understand.

Identifying underlving principles,
reasons, o faces by breaking
down informaton or Jdata inte
Separate pars.

Making decisions and solv-
ing problems.

Reasening/Diecisions Making

High—Reaching conclusions after considering a large
number of choices that are often ambiguous or ab-
stract, where there are competing viewpomts and al-
ternatves that must be conudered before reaching f-
nal decisions and the solutions decided upon will
have very significant impace.

Low —Reaching conclusions after considering a few
chowces that are usually well defined, where there are
a limited number of possible actions, and the deci-
sions or soluttons will have mimor impacr.

Combining, evaluating, and rea-
suming with informanon and
data to make decisions and soive
prablems. These processes in-
volve making decisions abour the
relative importance of intorma-
non and choosing the best solu-
non,

Table 8-1 continues
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Construct label

Operational definition Level scale

. Thinking creanvely.

Updating and usiy wob-
refevant knowledpe.

3. Developing abjecoves and

SURATCRILS,

Scheduling work and acuv-
thes.

. planning, and
g work,

Orga

prioci

High—Creating or inventing new and yer-to-be-proven
pracuices, technologies, materials, products, or strate-
gics, where the creative efforr will have widespread
impact and will result in substanual improvements
far both an organizanion and its custoemers.

|.ow —OHfering suggestions for some change or im-
provement ro immediate work functions or produces,

Originating, inventing, desipmng,
or creaning new applicanons,
ideas, relationships. systems, or
praducts, ncluding artstic con-
tributions.

High— Learming, retaining, and staving current with
complex, often highly technical information.

Low —Learming, retaining, and staying current with rel-
atively easy-to-master information.

Keoping up-to-date technically and
wnowing one's own job’s and se-
lated jobs' funceons.

Establishing long-range objccrives High— Duoing complex, furure-oriented strategic plan-

and specitving the strategies and g,
actions to achieve these ahjee- Low — Downg stracege or long-term plannmg thar is nor
nves. complex,

wd difficule seheduling ac-

Scheduling events, programs, activ- High— Engaging in complex
itees, as well as the work of oth- nvioes.
ors. Luow —Engagmg wn simple or straightforward schedul-
FHTIE TR SIS TSN

High—Doing a high degree of complex planming, or-
pamang, and prioritzing of onc's ewn work.

Low — Doyt uncomplicated planning, erganizing, or
priotinzing of one's own work.

Developing plans ra accomplish
work, and priontuzing and ar-
ganizing one's own work,

. Performmng gencral physi-

cal actvinies.

Performing Physcal and Manual Work Actvinies

at Hipgh = Making repenitive and often fanguing extensive
use of the whole body i completing work activaties
rhat are done with or wathout the use of tools.

Low — Making nonfatiguing use of the whole body in
completing work activines that are done with or
withuut the use of tools,

Performiny physical activities
require moving ane’s whele
berdy, such as in climbing, hiftng,
balancmg, walking, stooping,
where the acnvires otten also re-
Yuire considerable use of the
arms and legs, such as in the
physical handling of marernals.

17. Handlmg and moving ob- Using one'’s own hands and arms High— Using ene’s hands and arms te do the same

JECTS. in handling, installing, forming uncriens almost continually,
positioning, and moving materi- Low — Makinyg lirtle use of one's hands and arms.
als, or in mampulanng things,
ncluding the use of kevhoards,

18, Controlling machines and Using cather canrrol mechanisms or High -~ Controlling machines ar processes that are very
processes, direct physical activary 10 operane ditficult te operate.

machines of processes inot in- Liow < Conerollimg machines or processes that are casy
cluding computees of veiiilest, ter eperate,

19, Operanng vehiles, mecha- Runnmg, maneuverige, navigating, Higgh — Operating equipment or vehicles that are very
nized devices, or equip or driving vehicles or mech ditficule to run.
ment, mzed equipment. such as fork- Laoww — Operanng equipment or vehicles that are easy

lifes, passemer vehucles, aroratr, run.
or water craft
Performing Cemples “hracal Acnivines

20, Interacting with compur- Contrelhing computer functions by Fligh— Using compurers to develop very complex, high

ers. USINE Programs, sctang up fune- speed data linkages and operating systems.
nons, writing sottware, or other: Low—Llsing eomputers 1o produce standard correspon-
wise commumeating with com- dence, graphic materials, and busmess-related mfor-
puter s¥sLems, mation.

21, DPrafung, laving-oue, and Providing documentation, detaded High — Dratung and specifymg the components or tech-
specitving techmeal de- instructions, drawings, or specth- nical relationships for complicated devices, parrs, or
vices, parts, and equip- catians to nform athers abour eyuipment.,
ment. howw devices, parts, equipment, Low —[ratting or specifving the compenents or techni-

or structures are to be dabra- cal relanonships for devices, parts, or equipment that
cated, consteacted, assembled, are casily understood,
muerbifed, mamntained, or used.

21, Implementng ideas, pro- Conducung or carrying out work High— l'ertormng highly complex and very ditheulr

Erams, systems, of prod-
Ut

work activities with very limired guidelines 1o follow.
[ow—Performing activities that have clear-cut direc-
nons and are easy o Carey our.

procedures and activities i accord
with one's own wdeas or informa-
tion provided through directions
mstructions for purposes ot istall-
ing. maodifying, preparing,
delivering, constructing, integrat-
g, ﬁm;[?mn, ar completing pro-
EFAMs, SYs0ems, structures, or
products.

Tuble 8.1 continies
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Construct label

Operarional definition

Level scale

1

Repairing and maintaming
mechamcal equipment,

Repainng and mamnramng
electrome equipment.

Documenting and revord-
mg intoermation,

Fixing, servicing, aligning. setting
up, adjusting, and testing ma-
chines, devices, moving parrs,
and equipment that operate pri-
marily on the basis of mecham-
cal {nor elecrronict principles,

Fixing, servicing, ad]mtmh, regu-
lating, calibrating, fine- runing, or
testing machines, devices, and
equipment that operate primanly
on the basis of electrical or ele
tronie (not mechamical) prina-
ples.

Entering, transcribing, recording,
SIDFINE. OF maintaming informa-
tian in cither wratten torm or by
elecrronic/magnene recarding.

High—Pertorming complex or nonroutine repair, main-
renance, or adjustment of mechanical equipment, of-
ten anvolving overhauls or rebuilding.

Low —erforming straightforward repair, maintenance,
or adjustment of mechanical equipment using estab-
lished, easv ro understand procedures,

High— Performing complex or nonroutine repair, mam-
tenance, or adjustment of electranic equipment,
where repairs are often made o complex internal
COMPONENts oF CIrcuitry.

Low —erforming seraighrforward repair, maintenance,
or adjustment of electronic devices or equipment us-
ing established, casy to understand procedures.

High— Documenting or recording very complex infor-
mation usmg new, unstandardized procedures.

Low—Documenting er recording straightforward infor-
mation using predetermined forms and procedures.

b

3

32

. Interpreting the meaning

of information for athers.

Commumcating with su-
pervisors, peers, or subor-
dinates,

Communacaring with per-
sons outstde the organiza-
flon,

Establishing and mameain-
ing interpersonal relaton-
ships.

Assisung and canng tor
wthers,

Selling or influescing nch-
ers.

Reselving conflicts and ne-
gotiating with others

Performing tor or warking

directly wath the public.

CommumeanneInteract

Translating or explaiminge what in-
formation means and how ar can
be understood ar used ™ sup-
pore responses o feedback o
athers,

Providing infurmation to supervi-
sors, fellow workers, and suhar
dinates. This informarion can be
exchanged face-to-face, in wnir-
ing, or via telephonciclecrromce
rranster.

communicating with persons out-
sde the organizanon, represent-
ing the arpanizaton (o custom-
ers, the public, governmenr, and
other external sources, This in-
tormarion can be exchanged
tace-ro-fave, i wWriting, of via
telephone/electroni transrer,

Developing construcnve and coop-
erative working relanonships
with others,

Providing assistance or persanal
care to others.

Convincing others 1o buy merchan-
disergonds. or atherwise chang-
wp theie minds or actions.

Handling complaints, arbitrating
disputes, and resolving pricy
ances, or otherwise negotiating
with uthers,

Performing for people or dealing
directly with the public, inchud-
INE Serving persoils in restaurants
and srores, and receving clients
ar gllﬂ.‘t'i.

ne

High— Makimng very ditficult interpretations of informa-
non wich hanted, if any, puidance to tollow.

Low —Making easy interpretations of informarion with
a fugh degree of guidance ro follow,

High— Providing complex oral and written communic
tons to others in the organizanon

Low —Provading straightforward oral or written com-
munwanons to others in the orgamization.

High— Presenting complex oral and wrircen communi-

atisns o persans outside the organizanion,

Low—I'resenting routine and simple oral and wnitten
communcations to persons outside the organizaton,

High— Developing very good interpersonal relation-
ships wath highly diverse individuals or stakeholders
m diffculr situanons.

Luw —Developing very few working relanonships with
nthers.

High—Providing care or assistance to others m highly
stressful or dithoult situanions.

Low— Needing to provide minimal help or assistance
ter uthers,

High— Dong a lot of high-level persuading to accom-

dlish work objecnives, involving persuading a very
ditficulr ro convinee audwence.

Low—Domge hrtle persuading ro accomplish work ub-
jectives, because there is little need ro convinee others
n any area.

High— Handling complaimts and negonations in very
challenging situarions, involving complex marters and
signifcant condlict and pressure.

Low — Handling negotiations that involve very simple
matters thar are casily resolved or invelve complaine-
handling or negotiation.

High—Handling interactions with the publu. where the
audience 15 hard to please or other conflict is m-
v (}l\ &'d

i.ow—Having little mreraction with the public, or
necdimng 1o have only brief interactions.

34

Coardinating the work
and acrivities of others.

Coordinatng/Developing/Managing/

Coordinating members of a work
group to accomplish tasks.

Advising Others

High — Coordinating the work of many emplovees, where
a complex sequenang of others' tasks is requi
Low— Needing to do little coordinating of others.

Table 8-1 continnes
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Construct lahel

Operational definition

Level scale

15 Developng amed building
teams
I, Teachmg nthers,

17, Gusdinge, directing, and
monvanng subordinates,

. Coachimp s develapange
athers

39, Providing wonsultaton and
advice to others

Encouraging and building mutual
trust, respect, and cooperation
among team members,

Idennfying educanonal needs, de
veloping tormal eraiming pro-
grams or lasses, and reaching or
mstructing others.

Providmg puidance and direction
o subordinates, including settng
performance standards and mon-
itoring subordinares,

Identifving developmental needs of
others and coachimg or other
helping others tn amprove ther
knowledge or skills,

sse

Providimg consultation and expert
advice to management or other
groups on evhmcal, wwstemes
relared, or processerelated topics

High— Managing large teams and building cooperation
among diverse team members toward accomplishment
af highly complex ar pourly defined activities/pro-
jects.

Low = Doing lirtle team building.

High— Teaching and explaming difficult rasks, con-
cepts, or material and conducung complex traming.
1ow —Dunng hirtle traiming or educating of others.

High— Direcung and mativatng several organization
members and bulding and maintaining morale in dit-
fcult or unpleasant work settings.

Luw — Dosng hietle direcning or motivating of subordi-
nates.

High — Idennfying ctfective ways of developing wthers
to pertorm highly complex or difficult tasks and
coaching them under these difficult conditions.

Low —Dong lutle coaching or developing af others,

High—Providing expert guidance on complex mattees
reparding the design, development, or implementation
wf Mayor programs.

Low —Iroviding irele advice or consultation to others.

40 Performimge admimsrranve
acnvities
41, Srathog organzatonal

RS,

42 Muomtonng and control-
lanpe resourees.

Admimistering

Approving requests, handhing pa-
perwark, and perrerming day-to-
dav adminseranve tasks.

Recrunng, interviewing, sciccting,
hiring, and prometing perscns
tor an organigation,

Momtonng and conerelling re-
sources and overseemng the
spending of money.

High — Overseeing administrative activities for a large
worktoree, with a complex set of administrative pro
veddures.

Low — Dinng very straghetorward administrative acnve-
ties,

High — Qverseeing the staff of a large and diverse
wurkferoe, with complex staffing needs.

Low —heing very straightforward statfing actaties.

High — Monitonmg and controlling a large number of
resources, induding managing a large budger.

|ow — Needing to do httle montonng or conteolling of
FESOLIFCES ©F MUONEY.

Annex C: VET-Programmes according to countries: Name of the program-
me, type of the Programme, (P = Pre-vocational, V = Vocational,
G = General), ISCED-level of educational outcome, typical
entrance age, and number of participants

Country Name of VET Programme Type of | ISCED | Typical Number of
VET-Pro- | Level | Entrance | Partici-
gramme Age pants
Australia
Traditional apprenticeship \ 3b 15-18
Modern apprenticeship (long term) \Y 3b 15-45
Upper secondary school-based VET \% 3 15-45
(TAFE)

Denmark
Basic vocational Education (EGU) P 3¢ 16-20 2,000
Social and health service assistant v 3¢ 17-30 12,000
(SOSU)
Upper secondary higher technical/ G 3a 16-17 34,000
commercial education
Individual organized Youth education P 3 16-20 4,000
Upper secondary VET (alternative) \ 3c 16-20 114,000
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Germany
Basic vocational education (1 year) \ 3b 16-18 40,000
Vocational schools \% 3b 17-18 70,000
Vocational schools (vocational v 3b 17-17 286,000
qualification)
Dual system \ 3b 16-18 1,337,000
Healthcare schools 5b 19-20

Finland
Upper Secondary VET-programmes v 3a 16-18 162,000
(including apprenticeships)

France
Vocational training for young people v 3c 16-25 100,000
without qualification (CAP,BEP, BP)
Secondary education (2nd circle-CAP) \ 3c 15-16 80,000
Secondary education (2nd circle-BEP) \Y 3c 15-17 510,000
Secondary education (2nd circle-CAP) v 3c 16-18 185,000
combined with apprenticeship
Secondary education (2nd circle-BEP) v 3c 16-18 42,000
combined with apprenticeship
Specific schools (health and social care) \ 3c 16-20 16,000
Secondary education (2nd circle-BP) \'% 3b 18-20 20,000
combined with apprenticeship
Secondary education (2nd circle-BP)- v 3b 18-19 150,000
school-based programme
Specific schools (health and social care) \ 4a 18-20

Netherlands
Different types of VET, including A\ 3 16 449,00
apprenticeship
Basic vocational training, level 2 \ 3¢ 16
Professional training, level 3 \Y 3c 16
Middle management training, level 4 \Y 3a 16

Norway
Upper secondary vocational (including \ 3¢ 15-17 125,000
Apprenticeships)

Romania
Vocational school \ 3c 15
Apprenticeship school N 3c 15

Switzerland
Basic VET (Anlehre) \ 3c 15-17 3,000
Apprenticeship or full time schooling A% 3¢ 15-17 20,000
(2 years)
Apprenticeship or full time schooling A% 3b 15-17 149,000
(3 or 4 years)
Vocational education combined with G/V 3a 15-17 13,000
apprenticeship (2 years)

Sweden
Upper secondary school G/V 3a 16 304,000
Upper secondary school — individual \% 3c 16 20,000
programme
Upper secondary education for pupils A% 3c 16-17 3,000
with learning disabilities
Tertiary education (incl. Nurses) Sa 19—

Slovenia
VET-programme of short duration \ 3c 15
VET-Programme (medium duration) \Y 3c 15




8. Appendices 143

-school type organisation
VET-Programme (medium duration) - v 3c 15
Dual system/apprenticeship

Hungary
Secondary VET-school prematura P 3a 14-15 188,000
Vocational programmes preparing for \% 3c 16-17 110,000
NVQL examinations
College graduate education Sa 18-20
College first programmes S5a 18-20

United

Kingdom
GNVQ -Intermediate level \ 3c 15+
Activities leading to NVQ level 2 \% 3c 16
Activities leading to NVQ level 1 \Y 3c 16
Traditional apprenticeship \ 3c 16-18
Work-based training \ 3c 16-17
Activities leading to NVQ level 3 \ 3a 16+
GNVQ advanced level \Y 3a 16+
Modern apprenticeship \Y 3a 16-19+
Diploma in Higher Education (incl. 5b 18*
Nurse training)

USA
Vocational High Schools P/N ? 16-17
Registered Apprenticeship \% 3c 16-?
School-based post-secondary VET (2- \% 3c 18-20
years college)

Sources: Eurostat/CEDEFOP, 2002; Office of Apprenticeship Training, Employer, and Labor Services,
2004; Lamb et al., 2003; NCVER, 2004

Annex D: Expertise by Steffen Kiihnel: Sampling plan for the German pilot
PISA-VET study

The outcomes of a PISA-VET obviously depend on the quality of the data as a
basis for comparison. Data quality refers to relevant, valid, and reliable infor-
mation, which is generalisable across countries.

In the feasibility study, different units of analysis at diverse levels are exa-
mined. The following discussion, is exclusively focused on the level of indivi-
dual educational participants and VET-graduates. Two alternative sampling plans
are presented for identifying generalisable information (on the basis of question-
naires for a particular number of individuals) and regarding the effectiveness of
particular VET-programmes.

Focussing on the sub-group of VET-participants and -graduates, the follo-
wing research questions must be addressed:

—  Which competencies do participants develop during their vocational educa-
tional and trainy; and
— are they able to use these competencies in the labour market after completing

VET?

In the feasibility study it is assumed that the development of competencies
not only depends on national institutional settings of VET and the quality of
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educational supply, but also on individual preconditions, such as motivation or
knowledge before entering VET. The utilisation of competencies in turn, depends
on the respective situational context factors. In particular with regard to an
international comparison of VET, the development of competencies must be
considered within the respective VET-contexts. With regard to the effective
utilisation of competencies in a wide range of different situations, the impact of
ongoing changes of occupational contexts, due to technical, scientific, social, and
political developments, must be taken into consideration.

Panel design

The sampling plan for a panel design cannot be limited to VET; the entire
educational pathway from VET entry to occupational performance must be
incorporated. Thus, a longitudinal panel study, including information of the same
individuals at the beginning, the end, and during occupational performance, is
considered an optimal solution. This allows controlling varying preconditions of
VET entrants, individual determinants of competence development during VET,
and hence, a more valid analysis of influencing factors and the impact of acqui-
red competencies in the labour market.

Panel mortality, however, is a serious problem of this design; it is not
possible interviewing exactly the same individuals at the beginning and end of
VET. Tracking occupational careers in the labour market will be even more
difficult. In principal dropouts can have two consequences: The sample number
decreases or results are biased.

In the case of sample dropouts, of a proportion of q (0 < q < 1), between two
measurement points and an intended sample number of n at the final measure-
ment point, n/(1-q) units of analysis must be interviewed at the penultimate
measurement point.

Generally, in multiple-wave panels with K measurement points and qx
dropouts between the measurement points k and k-1, the required initial sample
size n1 for the first measurement point with an intended sample size n at the final
measurement point is calculated as follows:

n n

nl:ﬁl—qk (1-q,)-(1-,) .- (1=

The amount of dropouts depends on whether systematic panel maintenance, such
as tracking changes of participants’ addresses, establishing relationships, or pro-
viding incentives for keeping up participation, is conducted.

For example, in the GFM panel (Heitemeyer, et al., 2002)*, from a total of
2,722 German participants (without migration background) initially interviewed

29 Heitemeyer, W. (2002). Deutsche Zusténde. Vol. 1. Frankfurt a. M.: Surkamp.
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in 2002, 1,175 were interviewed in 2004, and only 825 in 2004. Consequently,
the dropout quota amounted to 56.8 percent between the first and the second, and
29.8 percent between the second and third measurement point®’. Phone inter-
views were conducted in 1-year intervals; interventions for reducing dropout
rates were not conducted. In contrast, very high efforts for panel maintenance
were maintained in an election survey by Falter and colleagues. From a total of
3,000 initially interviewed participants, 1,600 participants were willing to
continue, which corresponds to a dropout rate of 46.7 percent’'.

In the case of a panel survey for VET-participants, with the first mea-
surement point at the beginning, the second at the end, and the third three years
after completing VET, the dropout rate between the first and the second mea-
surement point probably corresponds with the number of VET dropouts, whereas
the dropout rate between the second and the third measurement point will be
much higher. Intensive panel maintenance, such as regular contact and address
tracking, is required to minimise dropout rates. Nevertheless, dropout rates up to
50 percent must be expected.

More problematic than the absolute number of dropouts, which can be absor-
bed by increasing the initial panel size, is the risk of systematic dropouts. With
regard to VET-graduates this implicates that above average dropout rates of un-
successful participants will result in misinterpretations of VET effectiveness, and
vice versa for above average dropout rates of successful participants.

To minimise these error sources, dropout analysis are required to investigate
systematic dropouts on the basis of available data. For systematic control, cross-
sectional surveys in the same population are required in addition to repeated
panel surveys.

Repeated panel surveys are notably more expensive than singular cross-
sectional studies for the following reasons:

A larger initial sample;

additional costs for panel maintenance;

additional cross-sectional surveys for control; and

additional effort for dropout analysis.

Expenditures increase according to the number of measurement points and time
intervals between them; reliable conclusions regarding the effectiveness of
national VET-programmes can only be achieved on the basis of repeated panel
surveys and it must be taken into consideration that relevant results are not avai-
lable until the trial wave. For PISA-VET it can be assumed that the consortium is
not willing to wait six years until reliable results are available.

Therefore, alternative measurement designs must be taken into consideration.
One possibility is a rotating panel design: At one time point ti independent
surveys are conducted with diverse target populations in different samples—the

30 Typically, dropout rates are most significant between the first and second measurement point.
31 Inreality, repeated interviewing must account for additional dropouts, which results in a total
dropout rate of 50 percent after three years.
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first sample consists of VET-entrants, the second of VET-graduates, and the third
of individuals outside VET for the time of their training duration®”. Measurement
is repeated after the period of time corresponding to the respective training
duration. At the same time, a new series of samples is defined. The advantage of
this design is, that a comprehensive analysis of VET-effectiveness is available in
a relatively short period of time at an individual level. In addition, it allows
continuous observation of developments as a basis for initiating changes in
education and VET-systems.

The preconditions for rotating panel designs are comparable training periods;
if this is not the case, independent samples must be defined. A comparison of
VET-effectiveness at the time of completion, is only possible on the basis of the
smallest common multiple of training durations. For example, in the case of
VET-programmes of one-, two-, and three-year duration (A, B, and C), the first
measurement point ti refers to entrants of the VET-programmes A, B, and C. At
the same time, independent samples of VET-graduates are defined in each VET-
programme. An additional sample is defined, consisting of individuals having
completed the VET-programmes A and B two or six years ago, and VET-
programme C three or six years ago.

Another option for saving costs refers to defining a sample consisting of
graduates in different VET-programmes (A, B, and C) six years before. One year
later, measurement is repeated with those individuals having entered VET-pro-
gramme A one year ago. Correspondingly, after two years, measurement will be
repeated with those individuals having completed VET-programme B two years
ago. Finally, after three years, individuals having entered a three-year VET-
programme are interviewed, and correspondingly, those individuals interviewed
initially after completing VET, would be interviewed again after two, three, and
six years. The following table (Figure D1I) illustrates this measurement design:

32 The design can be extended with additional samples of target populations that are outside
VET for a much longer period of time than their own training period.
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Figure D1: Rotating Panel Design

Sample 12 3 4 5.6 7 8 9 10 11 12

VET Programme A B C A B C A B C B C

VET Entrance t 4

VET Completion th L b o4t

1 Year after A — Stop

2 Years after A — Stop t3 t3 t t ot

3 Years after A — Stop t3 t t

4 Years after A — Stop

5 Years after A — Stop

6 Years after A — Stop ty ty ty b otz ot th ot ot t

A = VET programme one-year duration, B = VET programme two-year duration, C = VET
programme two-year duration

t;= measurement point i; all samples are defined at the same time point, time intervals between
measurement points are indicated by the information provided in the first column.

Retrospective design

Retrospective designs can be considered a reasonable alternative to panel
designs. They are limited to the population of employees. Information regarding
previously attended VET-programmes is identified ex post, on the basis of
interviews. The measurement, however, is limited to the present occupational
competencies. On the basis of group comparisons, different competencies can be
identified only on an aggregated level and consequently causal interpretations of
influencing factors remain theoretical to a large extent.

Trend study design

Instead of panel designs trend studies are another option. The trend study design
corresponds with the panel design illustrated above, with the exception that
instead of repeated measurement with the same population, independent samples
with different populations are defined. The advantage is that panel mortality is
impossible and expenses are much lower. On the other hand, valid measurement
results can only be identified at an aggregated level, and causal interpretations
are as problematic as in retrospective designs. To conclude, trend study designs
are recommendable for identifying differences of VET-programmes within and
between countries. However, the reasons for the differences can not be
explained.

Modularised design

As long as the overall expenses for PISA-VET can not be determined, a modu-
larised design, which allows flexible combination of single modules according to
the provided financial resources, is recommended. The measurement plan for
rotating panels provides the starting point for the modularised design. In the
simplest case only three-year VET-programmes are taken into consideration.
Training can be school-based, firm-based, or a combination of the two.
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Module 1: Survey of VET graduates six years after entering VET

In this module, the initial sample is S9a (Figure D2), consisting of VET-gradua-
tes six years after entering a VET-programme. For Germany, the sample refers to
individuals having entered a three-year VET programme six years ago. Within
this group, comparisons between apprentices of different three-year VET-pro-
grammes and dropouts of different VET-programmes are possible. Additional
external information on VET-programmes, in particular with regard to dropout
rates, allows the identification of a comprehensive picture of the effectiveness of
different VET-programmes. A control group, comparable to sample 9, but con-
sisting of employed people without VET-qualification, could provide additional
reliability.

Module 2: Survey of apprentices enrolled in VET

The samples S3a and Sé6a are identified in addition to module 1. With regard to
sample 3 apprentices should be interviewed ideally after concluding the article of
apprenticeship or before entering VET. Module 2 allows detailed measurement
of competence developments in VET and allows drawing inferences regarding
prior competencies before entering VET in comparison to acquired competencies
after completing VET. Assuming that competence allocation before entering
VET and competence development during VET has not fundamentally changed
during the past three years, a valid measurement of competence development
during and after completing VET is possible. Moreover, it can be evaluated to
what extent the competencies acquired in VET are relevant with regard to
employment.

Module 3a: Repeated measurement after three years

In this module, the apprentices of samples S3a and S6a are interviewed again,
which allows measurement of learning achievements in VET at an individual
level (comparison of t2 and ti1 in sample 3), as well as utilisation and trans-
formation of competencies in the first three years of employment (comparison of
t2 and t1 in sample 6). Assuming unsystematic panel dropouts, it can be analysed
whether competencies after completing VET have changed within the three
years. Implementing module 3, however, involves elaborated panel maintenance
in the samples 3 and 6. An increase of the initial panel sizes samples 3 and 6
should be taken into consideration to assure enough participants in the second
measurement.

Module 3b: Control samples after completing VET and three years later

In addition to module 3a two samples should be defined: One consisting of
individuals having entered a VET-programme three years ago (new sample 6b),
and another consisting of individuals having entered a VET-programme six years
ago (new sample 9b). The new samples allow systematic panel control of
dropouts in module 3b and measurement of competence developments during
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VET (comparison of samples 6a and 6b) as competence transformations in the
job (development of professional expertise) (comparison of samples 9a and 9b).

Module 3c: Control sample at the beginning of VET

In addition to module 3a one sample consisting of VET-entrants should be defi-
ned (new sample 3b) for valid measurement of the changes in preconditions for

VET.

Module 4: Repeated measurement after six years
The respondents of sample 3a will be measured six years later for the third time,
and if necessary, samples 6b and 3b for the seconds time. For sample 3a, a
complete track from the beginning of VET until six years later is available now.
In addition, for two age cohorts with a difference of three years, information of
individual competence development during VET can be provided.

Module 5: Control samples at the end of VET and three years after completion
In addition to repeated measurement, control samples must be defined, three
(S6c) and six years (S9c) after VET-entrance. This allows control of panel mor-
tality and a comparison of three cohorts at a time; at the beginning, at the end,
and three years after completion. The following table summarises the modu-

larised design

Figure D2: Modularised design

Start of Measurement

+ Three Years

+ Six Years

Module 1: S9a (Six Years
after A-B)

Module 2: S6a (Three
Years after A-B)

M 3 a: S6a (W2, Six Years after A-
B)

Module 2: S3a (VET
Entrance)

M 3a: S3a (W2, Three Years after
A-B)

M 4: S3a (W3, Six Years after A-B)

M 3b: S9b (Six Years after A-B)

M3b: S6b (Six Years after A-B)

M 4: S6b (W2, Six Years after A-B)

M3c: S3b (A-B)

M 4: S3b (W2, Three Years after A-
B)

M 5: S9c (Six Years after A-B)

M 5: S6c (Three Years after A-B)

The illustrated design can easily be expanded to a longer period of time.
Moreover, it is possible to track individual occupational careers for a longer
time—respondents of sample 9a are measured again three and six years later, and
sample 9b six years after VET-entrance.
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Recruitment

The question of sampling methods is still open in the measurement design. Since
the research objective refers to a comparative evaluation of VET, the target
population should comprise individuals of different VET-programmes. However,
given the multitude of VET-programmes only in Germany, it is recommended to
focus on typical occupational fields for the identification of VET-outcomes.

In the feasibility study the following occupational fields have been selected:
Industrial/technical occupations in industry and trade, commercial and comer-
cial/administrative occupations in commerce and other services, social and
healthcare occupations in the field of personal services, and information and
communication technology in the field of information/technical services. With
regard to a sampling plan for a German pilot study this entails including the
following VET-programmes: Nursing (Krankenschwester/Krankenpfleger); car
mechatronic (KFZ-Mechatroniker) formally auto mechanic (KFZ-Mechaniker)
and auto electrician (KFZ-Elektriker); information technologist (Informations-
elektroniker); and office occupations (Biirokauffrau/ Biirokaufmann).

In principal, the target population can be recruited on the basis of household
samples. Provided an appropriate selection, a representative sample, within
differrent occupational fields as well as between particular occupations, at the be-
ginning and the end of VET as well as after occupational entry can be identified.
However, to get a sufficiently large sample for every occupational field, a very
large initial sample must be defined which comes along with a number of indi-
viduals outside the target population irrelevant for measurement.

Joining existing samples, such as the socio-economic panel (Sozio-6konomi-
sches Panel, SOEP), and supplementing them with additional measurements that
are in line with the respective studies, is another option. It must be examined,
however, whether the samples of the respective studies are large enough. If this
is not the case, representativeness at an individual level cannot be ensured.
Identifying the target population on the basis of a large access panel of survey
institutions is another option.

Another disadvantage of recruitment based on household panels is that
individuals are related to a number of different institutions and firms. The central
research questions of the feasibility study, however, refers to the identification of
institutional context factors. Therefore, in addition to measuring individual cha-
racteristics of the target population, information on relevant educational institu-
tions and firms must be identified. Typically, in household samples the relevant
addresses of institutions are identified and consolidated in an institution sample.
It must be anticipated, however, that individual information based on memories
can be incomplete and incorrect. Therefore, it is possible that the number of
institutions exceeds the number of individuals. The high efforts of in household
panels suggest not implementing this method for the purpose of a comparison of
VET.
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To conclude, a sampling plan consisting of at least two stages is
recommended for a PISA-VET; instead of identifying households in a first step,
educational providers/firms are identified first, the corresponding participants in
the VET-programmes/employees in a second step. In the case of random
sampling of institutions this sampling plan is also representative for affiliates of
institutions.

Individuals of the target population outside institutions (educational provi-
ders/firms) are not incorporated. With regard to a PISA-VET, this refers only to
those individuals, which are currently unemployed but having entered or comple-
ted a VET-programme corresponding to the selected occupational fields. Thus, it
is recommended to supplement the surveys with participants, dropouts, and gra-
duates of VET identified in educational institutions/firms, with an unemployment
analysis of individuals in the respective occupational fields. For recruitments of
the target population a random sample of schools/firms, based on interviews with
VET-participants in schools or VET-graduates working in firms, is recommend-
ded.

For participants in the dual German VET system it must be considered,
whether respondents should be recruited in firms or schools. The advantage of
recruitment in schools is that a large number of individuals can be interviewed
within a short period of time. However, it is possible that schools are not ready to
provide their instruction time for the surveys. In this case, surveys must be
conducted after school in the classrooms, which requires incentives for students
to participate.

Provided that competencies in VET require an infrastructure of training
firms, the survey must be conducted in these firms. This also refers to the
question of incentives for apprentices and firms. Respondents of firm-based
surveys can be recruited either in schools or firms. The advantage of sampling in
firms is that dropouts and workers without VET-qualification, performing com-
parable tasks can be ecasier identified. For a PISA-VET, recruitment of indi-
viduals in firms is recommended. For firm selection, defining a sub-sample on
the basis of the firm panel provided by IAB is another option. Smaller firms and
trades, however, should be identified on the basis of chambers and comparable
participating firms.

Stratification

For the selection of firms, stratification according to the IAB firm-panel require-
ments, represents a reasonable option. Within strata, selection probability must
be determined in a way that the same number of firms is contained in each
stratum. If there is no adjustment at the second stratum, employees in larger
firms have a higher chance to be included in the sample.
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Sample size

Conclusions regarding the required sample size are problematic without infor-
mation on methods of analysis, variations of target population characteristics,
and aimed accuracy.

As a rough rule of thumb the required sample size for dichotomous items
with maximal variance can be based on a 5 percent error rate and margin of error.
In the case of simple random sampling this results in a sample of about 400
individuals, with 5 percent accuracy for about 1,100 individuals. In general, the
sample size for simple random sampling can be calculated using the following
model®:

(Zl—a/2 )2 ’ sz

€2

n=

Z1_o2 denotes the 95%-quantile of the normal distribution, o the error rate, s the
standard deviation of the sample, and € the maximal acceptable margin of error.

In the case of cluster sampling intra-class correlation must be taken into con-
sideration; this refers to the fact that respondents within one cluster (in this case
firms and VET-institutions) are more alike than respondents from different
clusters. As a rule of thumb the following formula can be used for sample
calculation:

l+M-1-ICC

ICC denotes intra-class correlation, and M the cluster size. The formula indicates
the required factor for increasing the sample to a size that includes all relevant
individuals of the relevant institutions.

For example, in the case of an average intra-class correlation within school
classes of 0.1 of the size M = 20 students and with surveys conducted in each
class with each individual, a factor of 1+19 x 0.1 = 2.9 results. In the case of
simple random sampling, 1,160/3,190 students must be interviewed, which
results in a sample of 55/160 classes.

For implementing modules 3 and 4 the sampling plan requires repeated
measurement. On the basis of average dropout rates for each VET-programme,
panel mortality can be estimated. For example, in the case of a 20 percent drop-
out rate, the sample size in cross-sectional surveys must be increased by the
factor 1.25 and consequently, 400/1,100 instead of 500/1,375 respondents must
be interviewed.

In the case of repeated measurement three years after completing VET, a
panel mortality of 50 percent can be expected, even with accurate panel mainte-
nance (see above). Thus, the sample size of respondents, initially interviewed
after completing VET, should comprise twice as much individuals as required;
which means instead of 400/1,100 the sample comprises 800/2,200 individuals.

33 Sharon L. Lohr (1999). Sampling: Design and analysis. Bonn, et al.: Duxbury Press.
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To provide generalisable conclusions, a separate sample should be defined in
each occupational field, with a 5 percent margin of error. In the case of simple
random sampling, 400 individuals are interviewed in each group, which finally
amounts to a total of 1,600 individuals.

Module 1 requires a cross sectional survey of individuals six years after
VET-entrance. The sample consists of employees of approximately the same age
and performing the same or comparable working tasks. On the basis of secondary
data the percentage of employers without VET-qualification, or transferred from
a different occupation, can be analysed. For example, in the case of 25 percent,
the initial sample number must be increased by a factor of 100 percent in
addition to the respective percentage, resulting in a factor of 1.25, and sample
number of 500 individuals for each occupational field.

In comparison to school classes, lower intra-class correlation, of about 0.02,
can be assumed across different firm sizes. For calculating the adjustment factor,
the (weighted) mean of employees in the respective age group included in the
respective occupational field must be identified across all firms. For example, for
a value of 5, an adjustment factor of 1+(5-1) x 0.02=1.08 results and conesquent-
ly, the sample number increases from 500 to 540 respondents in each occupa-
tional field.

The number of identified firms depends on the mean of individuals belong-
ing to the target group and working in firms of the required size. For a value of 5
across all firm sizes, approximately 108 firms must be identified for each
occupational field. Sample 9a of module 1, requires a sample of 432 firms with a
total of 2,160 respondents across all occupational fields. The calculation of
sample numbers for S3a and S6a depends on whether recruiting is conducted in
firms or schools. In firms, sample numbers can be calculated in the same way as
in S9a; identifying the average number of individuals who are employed in their
firms at the beginning and at the end of their training period, however, is a
suspect matter. In the case of 5 individuals in each firm and an ICC of 0.02, a
sample size of 432 individuals at the beginning and additionally 432 individuals
at the end of each VET-programme results.

In schools, sample numbers are calculated differently; for example, in the
field of nurses, a higher number of individuals within the clusters and higher in-
tra-class correlation can be expected. Based on the above assumptions (ICC=0.1,
and an average of 20 individuals in each class) the number of respondents at the
beginning and at the end of VET amounts to 1,160 individuals in 58 classes each.
For each of the samples S3a and S9a, a total of 2,456 respondents from 260 firms
and 58 classes result.

For repeated measurement of S3a and S6a after three years, the sample
number of S3a, with an assumed dropout rate of 20 percent, would increase to
3,070 individuals at the beginning of VET, and with an expected panel mortality
of 50 percent, increase to 4,912 individuals at the end of VET. A measurement
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design incorporating the entire modules, results in a sample depicted in Figure
D3:

Figure D3: Estimated sample numbers in the sub-samples

Beginning of +3 Years + 6 Years
Measurement

S9a(6 years after A-B)

n=2160

(3 years after A-B) (W2, 6 years after A-B) n=2,456

n=4,912/2,456

(VET entrance) (W2, 3 years after A-B) n=2,456 (W3, 6 years after A-B.) n= 1,228

n=3,070/2,456

S9b (6 years after A-B) n=2,160
(3 years after (A-B) n=/2,456 (W2, 6 years after A-B) n=1,228
S3b (A-B) n=2,456 (W2, 3 years after A-B) n=1,228
(6 years after A-B) n=2,160

(3years after A-B) n=2,456

In the case of two sample numbers: First number with balancing for panel mortality, second
number without balancing.

Interview expenses

Calculating interview expenses without additional information is very difficult.
Assuming that measurement requires four hours for each respondent, two inter-
views of two hours each must be conducted at each measurement point. For each
respondent about 120 Euro for interviews and additionally fixed costs of about
75,000 Euros in each sample for pre-tests, the development of measurement
tools, data analysis, and documentation management of measurements must be
calculated®®. With regard to the modules the following estimations result:

34 Rough estimations on the basis of offers by professional survey institutions for standardised
surveys of one-hour duration for 2,000 to 3,000 respondents.
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Figure D4: Estimated measurement expenses in the sub-samples:

Beginning of Measurement + 3 Years + 6 Years
n=2,160; 334,200 €
a) 1=4,912; 664,440 € n=2,456; 369,720 €
b) n=2,456; 369,720 €
a) n=3,070; 443,400 € n=2,456; 369,720 € n=1,228; 222,360 €

b) n=2,456; 369,720 €
n=2,160; 334,200 €
n=2,456;369,720 €  n=1,228; 222,360 €
n=2,456; 369,720 €  n=1,228; 222,360 €
n=2,160; 334,200 €
n=2,456; 369,720 €
between 1;073,640 € and 1.442.040 €  1.813.080 € 1,371,000 €

In addition, expenses for the definition of the samples arise. Their final amount
depends on whether there are lists of institutions that are relevant for the sample
and information regarding their interest in participating. Additional costs, such as
panel maintenance, repeated measurement, and possible incentives for respon-
dents or individuals, are not included.

Limitations of results
The proposed design provides opportunities for representative analysis of VET in
the depicted occupational fields. Without additional analysis of unemployment
risks, the outcomes are exclusively focused on individuals working in one of the
occupational fields or apprentices striving for employment in those fields.
Moreover, the design is limited to an analysis of occupational success of tho-
se individuals transferring to an occupational field outside the selected occu-
pational fields, after completing VET. Measurement only accounts for transitions
from sample S3a/b and S6a/b. However, this limitation could be solved by
expanding the occupational fields.
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