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ACKNOWLEDGEMENTS

This book presents refereed and revised papers of an International Conference,
held in September 2007 at University of Géttingen, one of the German Excellence
Universities. The Section Vocational Education and Training (Berufs- und
Wirtschaftspadagogik) of the German Educational Research Association planned
this Conference in order to honor Frank Achtenhagen who went over to the status
of Emeritus after 36 years as Full Professor and Director in Géttingen.
Achtenhagen is one of the leading thinkers, researchers and pathway ploughmen in
the field of VET and Professional Education on one hand, but also learning and
instruction in general on the other. The Conference assembled colleagues and
friends from many countries who contributed by their chapters to central aspects of
his current research. Some papers refer explicitly to the personal friendship of the
authors and the new Emeritus.

The themes of the different papers are related to five major areas of research. A
first topic is the work on a large-scale assessment in vocational and occupational
education and training. Reason was the work of Frank Achtenhagen and his
colleagues on the preparation of a VET-PISA which started in 2004 — supported by
the German Federal Government — and becomes now more and more a concrete
program. The contributions to this part of the book contain a project description
and profound presentations and discussions of measurement and evaluation
problems. It reflects also the work of Achtenhagen with respect to item response
theory, measurement and testing. The second part of this book presents a unique
endeavour of promoting VET research: The Swiss Federal Office for Professional
Education and Technology (OPET) initiated a program of Leading Houses of VET
which are dedicated to different important research topics. An overview is given by
the Director General of OPET followed by presentations of the research strands.
This program might serve as example for comparable approaches in other
countries. Achtenhagen as a member of the research steering committee of this
comprehensive program is part of its foundation. The third part highlights central
issues of research on learning processes, curriculum theory and the use of
technology — also focussing on consequences for teacher and trainer education.
Here the work of Achtenhagen on competence-profile modelling, competence
measurement and instructional and curriculum designing is touched. The fourth
part stresses social and emotional learning as important aspects of VET learning —
together with the focus on its cognitive dimension. The fifth part considers the
political and institutional dimensions of VET research which have to be taken into
account when an international large-scale assessment of VET shall be getting
started. Achtenhagen’s work on learning at work, leaning in economics and
learning under the conditions of institutional modelling are discussed.

The whole book is a collection of central issues around a field that is not yet
taken enough into consideration in educational research, but pushed and supported
by Frank Achtenhagen: VET research. He belongs to the founding fathers of it, and
this is why precisely the book reflects new trends and new concepts with respect to
the question “What can we, educational psychologists and educational researchers,
learn from a rich and central research field.”
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INTRODUCTION

The contributions to this book are placed under one heading: research on VET
competencies under an international perspective. It is effected with the overarching
goal to prepare a VET-PISA, a large-scale assessment, for selected European
countries. The different chapters focus on important aspects of such an endeavour.
All authors are highly acknowledged experts out of different disciplines whose
expertise covers the respective thematic range. The essays are structured under five
headings.

The first part treats explicitly problems of measurement of VET under an
international perspective. The idea of a “VET-PISA” was initiated in 2004 by a call
of tender of the German Federal Ministry of Economy and Labor. Frank
Achtenhagen and Martin Baethge won the tender and formed a working team of
specialists. This success was mainly founded on their interdisciplinary cooperation:
Achtenhagen specialized on the micro level of the VET system, whereas Baethge
overtook the work on the meso and macro levels. The team was completed by Lena
Arends, Edvin Babic, Volker Baethge-Kinsky, Susanne Weber and Esther Winther
and published in 2006 a feasibility study for the German Federal Government (see
Baethge et al., 2006). In the following, the German Federal Ministry of Education
and Research became sensitive for this project. - Further chapters of this first part
investigate important details of how to proceed as the conditions in the fields of
VET are very different compared to those of the PISA and TIMSS studies for
general education. Martin Baethge, Lena Arends and Esther Winther present major
aspects of the actual work on this topic. Jirgen Baumert as one of the leading
experts for running the TIMSS and PISA studies in Germany comments on the
project from the background of his rich scientific and political experiences.
Richard Shavelson does the same — exploiting his broad and deep expertise of
research on large-scale assessment in schools, jobs and the military. David Berliner
is warning the audience with regard to possible negative consequences out of large-
scale studies which become quasi-naturally independent and cause very often the
contrary to the intended educational main effects. John Stevenson demonstrates
how theoretically driven construction of competence concepts might help
overcoming such negative consequences — taking into account the different
possibilities of expressing the “meaning” of measures and behaviour. All chapters
of this first part present and discuss decisive aspects — including philosophical and
methodological issues — of large-scale assessment studies, under special focus on
VET.

The second part presents a unique field experiment for VET: the Swiss system
of Leading Houses. It is the trial to establish sustainably research structures and to
develop also careers of young researchers. Overarching goal is to establish a stable
organization for VET research. Fritz Oser has been the President of the escorting
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Steering Committee and responsible for the structure of this convincing concept.
Frank Achtenhagen followed him in 2008. Ursula Renold as Director General of
the Swiss Federal Office for Professional Education and Technology which is
heading the Leading House system presents the central goals of this approach
linking science, policy and VET practice. Fritz Oser and Sarah Heinzer visualize
the research criteria for the Leading House concept — followed by presentations of
the different Leading Houses. Uschi Backes-Gellner and Johannes Mure report on
the Leading-House on Economics of Education, Firm Behaviour and Training
Policies, focussing on a more micro-economic perspective whereas the other
Leading House on Economics of Education, managed by Jean-Marc Falter, Yves
Fluckiger and José Ramirez, stresses mainly macro-economic problems of VET
and labour markets. Albert Duggeli, Sarah Heinzer, Fritz Oser and Gian-Paolo
Curcio present the work of the Leading House “Quality of Vocational Education
and Training” which is especially dedicated to the education and training of VET
teachers and VET trainers. A very innovative accent is set by the construction of
teaching vignettes which serve as stimuli for the training of teachers and trainers.
Members of three working groups under the roof of one Leading House cast their
eye on problems of VET learning: Astrid Elke, Sandra Brieder, Corinne Tiaden
and Gerhard Steiner; Christoph Metzger and Charlotte Nietsch; Fredi Biichel, Jean-
Louis Berger and Nadine Kipfer. In total, this Swiss approach might serve as
example for a concentrated, fruitful promotion of VET research also for other
countries which spend much and even more money — absolutely and relatively — on
VET projects without this stringent policy.

A third part of this book is dealing with research topics on learning
opportunities, curriculum, instructional design and technology. The construction,
implementation and evaluation of complex learning environments are central for
the work of Frank Achtenhagen and his team. Parallel to the endeavour on the
promotion of situated learning their virtual enterprise becomes part of the official
State curriculum and serves as basis for about one year of instruction in the
subjects Business Administration and Accounting in German Commercial Schools.
The following contributions stress important aspects and open questions of the
international discussion. Walter Doyle demonstrates why it is necessary to sharpen
the understanding of the construct “competencies” with regard to the development
of an efficient curriculum theory. James W. Pellegrino, Susan R. Goldman,
Kimberly Lawless and Matthew Brown discuss basic problems of the reform of
teacher education programs by introducing technology. Esther Winther shows
results of a field study by which special effects of computer-based learning
environments have been measured with regard to the influence of coaching
guidance on the one side and in comparison with traditional classroom settings on
the other. Jeroen van Merriénboer presents new approaches to foster VET
individualized by media-based modes of selecting authentic tasks to be fulfilled
and to find, thereby, own learning trajectories. It is also shown how the learning
results are sampled by protocol portfolios. Detlef Sembill and Kristina Dreyer are
concentrating on the problem of time which has eminent importance for the
organization but also the learning opportunities within VET. Problems of how
much time should be spent in enterprises or how much time is provided for

Xii
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vocational and academic subjects define the characteristics of each VET system.
Josephine van Meer, Gerard Veldhuis, Martijn van Emmerik and Nicolet
Theunissen discuss instructional design with regard to teaching support for
teaching personnel without a special educational training within the Dutch military.
Major problem to be solved is job rotation within military which urges a fast offer
of knowledge needed for the new job.

The fourth part is treating aspects of social and emotional learning under the
special focus of sharing competencies. Frank Achtenhagen always tries to also take
into account motivational and emotional variables into his field research. Thus, he
also fostered corresponding dissertation and habilitation projects. Andreas Krapp
discusses basic assumptions of how the theoretical concepts of emotion and
learning motivation shall be related to each other for getting better hypotheses to be
proved empirically. Erno Lehtinen and Tuire Palonen describe how individual
development and social interaction during the acquisition and maintenance of
expertise in an ill-defined field can be integrated. A model of social network
analysis serves as evaluation instrument of this process. Susanne Weber, Karin
Heinrichs, Verena Mayer, Stephanie Starke and Sandra Trost report on the results
of a problem-based learning program for promoting key-competencies (as e.g.
argumention or teamwork/collaboration) within a BA program of Business
Administration. They demonstrate how basic assumptions of this approach are
validated. Asa Mékitalo, Christer Carlsson and Roger Séljo present a case study on
the VET conditions and the practice of the craftsmanship of engraving under the
central aspect of evolution of knowledge and technologies. Their focus on the
aesthetic and artistic expression within this occupation enriches the VET
discussion which is actually run mainly under globalization and modernization
aspects. James W. Pellegrino, Susan R. Goldman and Kimberly Lawless discuss in
their second contribution to this book possibilities to strengthen modes of teacher
education by introducing intelligently technology.

The fifth and last part is dedicated to political and institutional aspects framing
VET research. Frank Achtenhagen worked and is still working as political advisor
in the field of VET for many national and international institutions. The
contributions start with Friedrich Buttler’s statement on necessary support for
learning at all levels as precondition for effective and efficient VET — based on his
experiences as President of a large research institute (IAB), as Vice-Minister and as
responsible manager of ILO. Marloes Reenalda, Wim Nijhof, Rolinda Veldkamp-
De Jong and Bernard Veldkamp discuss effects of VET learning in Dutch higher
professional colleges in dependency of dual learning environments. Central
question is how the characteristics of the different environments influence the
development of competencies. A study for Austria on how policy itself can learn
for the fields of education and training and how such learning processes are
concentrated on selected VET problems is presented by Lorenz Lassnigg. Major
finding is that learning results in a special field do not necessarily lead to a clear
political decision. Loek Nieuwenhuis and Alan Brown treat the topic of flexible
expertise of the workforce by studies on four labour organisations (The
Netherlands) and small ICT and engineering companies (United Kingdom). This
concept is seen as necessary condition for continuous innovative processes and as
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basis for targeted investment in human resources under the auspices of lifelong
learning. Per-Olof Thang discusses the problem that on-the-job-learning is not
enough any longer for competence development. People at the worksite need also
theoretical reasoning and reflection, thus, focussing on the interaction and
interconnection of case-related abilities and systematic embedding of case-related
knowledge, thereby, urging new ways to teach and train for occupations.

All chapters of this book show important facets for the development of VET and
VET research. All the chapters are also connected to the outstanding and
fundamental work of Frank Achtenhagen. Many of them mirror his thinking in a
substantial way. The editors are sure that this book will help to develop further
these topics.

Xiv



PART 1:

MEASUREMENT ON VET UNDER AN
INTERNATIONAL PERSPECTIVE






MARTIN BAETHGE, LENA ARENDS & ESTHER WINTHER

INTERNATIONAL LARGE-SCALE ASSESSMENT ON
VOCATIONAL AND OCCUPATIONAL EDUCATION
AND TRAINING?

1  Vocational and Occupational Education and Training
(VET) in aGlobalized World

The economy but aso the socia and palitical conditions of life are minted by so-
caled “megatrends’ (cf. Buttler, 1992; Achtenhagen, Nijhof, & Raffe, 1995;
Achtenhagen, & Grubb, 2001). We have to cope with an increasing
internationalization and globalization of economic exchange relations on the
markets for goods, services and labor, the European nations” growing together, the
increasing importance of knowledge within the work processes, the progressive use
of information and communication technologies. These processes urge an
adaptation of the present workforce to the changes of work structure. As the effects
of the “megatrends’ hit every national economy, the states have to find out
adequate and efficient ways to deal with them, especially and mainly

= how to organize the transition from school to work,

= how to reform and adapt the given system of vocational and occupational

education and training (or even to install such system),

= how to organize modes of lifelong learning.

In principle, we find five different types of how to cope with problems of VET,
mainly how to treat young people who are not on the direct “royal road” to Higher
Education: (a) One tries to collect these students in “vocationa” schools which
mainly adopt the character of “schools for the residuals’. (b) Onetries to convey as
much academic education as possible. The hope in this case is that only few
adaptation processes to any job will be necessary. A typical example is the
differentiation of Bachelor training (in the UK: “fast track degrees’) — which for
Germany eg. would compete with an apprenticeship of articled clerks or
comparable apprenticeships. (c) One tries to offer as many positions as possible for
semi-skilled jobs or simple work activities. (d) One tries to install modes of
partnership between enterprises, schools and government for devel oping models of
VET which are to be seen as first steps of introducing an apprenticeship model. (€)
Few countries — Austria, Denmark, Germany, Luxembourg, Switzerland — try to
stay with their dual system of apprenticeship but have to be vigilant as the
“megatrends’ also cause trouble for this well developed type of VET. One example
is the supply of posts for apprenticeships with its dependency on the current status

! Theideaof a VET-PISA wasinitiated by acall of tender of the German Federal Ministry of Economy
and Labour. The feasibility study was finished in 2006 (Baethge et al.). The following activities are
supported by the German Federal Ministry of Education and Research. Frank Achtenhagen was and is
centrally involved in al corresponding activities with the plan to start formally in 2009.

F. Oser et al. (eds.), VET Boost: Towards a Theory of Professional Competencies, 3—24.
© 2009 Sense Publishers. All rights reserved.
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of economy: E.g., the number for Germany is at the moment at 43% of the
corresponding cohort; 17% visit vocational full-time schools and about 40% enter
so-called “measures’ (or “transition courses’) by which the government tries to
provide some vocationa preparation and simultaneously to improve academic
compulsory education. The participants of these “measures’ — a lot of them are
migrants — show very low grades and also severe language problems which hinder
them to get an apprenticeship (cf. Baethge, Solga, & Wieck, 2007). One severe
conseguence of the decline of the number of apprenticeships is a lack of highly
qualified workers and employees — which on the side of the government and the
economy strengthens the endeavour to increase the number of posts and to generate
also reduced modes of apprenticeship with regard to prior knowledge and language
proficiency for getting a majority of the youth into the labor system and
corresponding qualification processes.

These different types of dealing with VET problems are also challenged by the
need for new qualifications, i.e. to design new formats of professional profiles and
new combinations of competencies. However, whereas the agents in economy act
by and large autonomously the VET systems are — depending on different national
regulations — more or less governed by states and communities which react to the
new developments more or less quickly, more or less comprehensively and more or
less competently. Thus, the megatrends initiate different, opposite reactions: One
leads to harmonization, adaptation and adjustment of VET systems to economics
worldwide. The second goes into the direction of new differences between VET
systems due to the different national political decisions on how to react to the new
challenges which overarch the whole world.

Under a labor market but also an individual perspective these processes are
accompanied by an old problem which has become dramatically virulent in quality
and quantity: unemployment. At least in the Western European states the labor
force needed for industrial production and, partially, aso for traditiona services
has been reduced to a large extent because of different reasons, not the least in
order to boost shareholder value. It is not only an economic question of how to deal
with the millions of people to be supported financialy by the state. A serious
problem is aso the menta health of these people, their acceptance by those who
are employed, by their families and peers. It is a very new upcoming task of VET
to prepare especialy young people for phases of, if not for alife in unemployment
and, nevertheless, to qualify them for societal necessary work.

Along with this a general task of VET and also of economy is coming to the
fore. From the point of view of general education the most important objective isto
arrive at all the new qualification targets and economic goals not only by making
people useful for the work process but aso by helping them to become mature,
authentic individuals conducting sovereignly their lifes, as well as to develop them
to attentive, critical and constructive citizens, actively participating in socia and
political processes. This is an objective of education in itself, a humanistic task
which lies not only in the interest of both, individuals and society, but aso in the
interest of the economic subsystem which cannot prosper in a social environment
where people merely function as producers and consumers.



INTERNATIONAL LARGE-SCALE ASSESSMENT ON VET

2  Necessitiesand Possibilities of an International Comparison
of VET

The European Commission has seen these severe problems. With regard to
economic and socia conditions of life, it has put forward the ambitious economic
and social goal of becoming “the most competitive and dynamic knowledge-based
economy in the world” (European Commission, 2005). Therefore, improved
participation in education and the labour market is playing a crucia role in
reaching these goals.

The practical implications of the problems of competence measurement are
reflected in the ongoing progress towards the development of a standardized
European Qualifications Framework (EQF). In Europe, the ministers for vocational
education and training in 32 countries have accepted the Maastricht Communiqué,
endorsed in December 2004, consisting of an agreement for the development of an
overall European Qualifications Framework (EQF) and a European Credit Transfer
System for VET (ECVET). The aim of the EQF is to provide a common set of
reference levels as an integration of ECVET and the European Credit Transfer
System (ECTS) in Higher Education (Commission of the European Communities,
2005). The main objective of the EQF is to provide a meta-framework for the
development of a set of common descriptions for qualifications that can be applied
in al educational systemsin Europe. All countriesinvolved try now to trandate the
EQF into a NQF — a National Qualifications Framework — which shall function on
the national as well the international level. The comparison of qualifications
necessarily leads to the focus on the teaching/training and learning/working
dimensions of VET with regard to the development of occupational competencies.
This is the decisive dimension of VET compared to the institutional/organizational
dimensions. Under a politica and economic perspective as well as under an
educational one it is important to see how the different VET systems help young
people to acquire the necessary competencies mentioned above. That is the main
task with regard to the fulfilment of the overarching objectives of the EQF and the
NQFs.

Therefore, a central task is to assess those competencies on the micro-level in an
objective, reliable, and valid way, as well as to link the results to the macro- and
meso-structural factors (the following remarks fall back upon ideas expressed by a
feasibility study for a PISA-VET: Baethge et a., 2006). These factors, in turn,
impact the value of competencies at alater point in time in the labour market.

Such an assessment of VET should be done as large-scale assessment for
different countries in a comparable way — with regard to policy-pragmatic as well
as scientific aspects:

From a policy perspective, one can expect an improvement of knowledge related
to steering and controlling of VET, particularly with regard to

= the relation between individual/biographical characteristics, educational

programs, and competence devel opment;

= the link between the outcomes of comparative competence measurement

and ingtitutional orders of VET systems (revealing strengths and
weaknesses of different VET organisations in different countries);



BAETHGE / ARENDS/WINTHER

= the interrelation between certificates of final examinations and the

competencies assessed; and

= theclassification of different examinationsin VET in international systems

of classification (ISCED, EQF) to improve acknowledgement methods of
certificates at the European level.

From a scientific point of view one can expect gaining deeper insights into
generating hypotheses as well as a valid and reliable mix of methods for an
internationally comparable longitudinal study of different VET organisations in a
large-scale assessment. The development of a valid and reliable frame of methods
to compare the performance of different national VET systems could be considered
an independent scientific goal, in particular of a cross-sectiona pilot study.
Moreover, from a content-related point of view, one can expect to gain deeper
insightsinto the relationship between

= thelevel of competencies, educational programs, and context variables;

= different competence dimensions (generic, cross-occupational and

vocational subject-specific); and

= vocational and occupational competencies and outcomes in the labour

market and employment.

An international comparison of vocational education and training must be based
on a common understanding of the goals of 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
arelatively narrow approach, which is focused on the required workplace skills. It
has to be mentioned that this restricted view does not cover modern approaches of
education neither the economy of training the workforce. Therefore, on the other
hand, we need 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 workshop and in lifelong
learning. In accordance with the ongoing scientific discussion, there are three
central goals, which educational systems must address at the system level:

= The development of potentials for individual’s occupational mobility, self-

regulation and autonomy;

= the safeguarding of human resources in a society, and

= thewarranty of socia participation and equal opportunities.

These goals function as reference points for the definition of competencies,
which must be developed in vocational education and training. The first goa,
individual vocational adjustment, denotes the ability of individuals to develop
relationships with their environment and to create their educational pathways and
life in society in a responsible and self-directed way. Individual vocational
adjustment also denotes generic competencies like self-management skills,
problem-solving skills, communication skills, and meta-cognitive skills.
Individuals 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 includes the goal of VET systems to provide opportunities
for developing and constructing individual and occupational identities.

The second goal, safeguarding of human resources, subsumes every aspect of
educational systems that facilitates individual abilities to act at work and in the

6
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labour market (individual economic user perspective) and helps to provide
workforce requirements (social demand perspective). It refers to the suitability of
vocational education and training and the development of occupational systems
(e.g., Achtenhagen, & Grubb, 2001; Baethge et a., 2003). Moreover, we can
distinguish between rather quantitative and qualitative aspects: From a quantitative
point of view VET systems ought to supply occupational systems as best as
possible —i.e., avoiding narrow professional qualifications or over-qualificationsin
little-demanded or seldom available domains. From a qualitative point of view, an
adequate preparation for labour market requirements, which includes subject-
related competencies as well as generic skills, is the main focus. The scientific
discussion labels both as specialisation versus generalisation, which is aso a focus
in the context of lifelong learning and continuing education.

The third goal, warranty of social participation and equal opportunities,
emphasizes the relationship between VET and social structures. This refers to the
contribution of VET to minimize dependencies between social background and
educationa, life, and income opportunities, and to enhance social integration and
participation of young people in processes of shaping the social and political
community.

To measure and compare the performance of national VET systems regarding
the three goals and to be able to relate them to institutiona structures and input
criteria, there are at least three methodological problems:

= First, how can vocational competencies be measured and compared?

= Second, how can the relevant micro and macro-structura conditions of

VET systemsin different countries be analysed and compared?
= Third, with regard to the differences of job classification schemas in the
participating countries, how can occupational fields and work activities be
identified?
These three aspects shall be shortly discussed.

3  TheCompetence Dimension of VET

One of the main research questions of an international comparison of VET is to
determine how suitable measurement tools of competence can be identified.
Competence measurement in the field of VET is more complex than in
compulsory education. Whereas international large-scale assessments like TIMSS
(Third International Mathematics and Science Study) and PISA (Program 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), acomparable VET study
has to take into account individuals performance in the workplace and in the
labour market as well as practical aspects (e.g. motor skills, dexterity). Moreover,
international student assessment programs like TIMSS and PISA are based upon
well-grounded research traditions and internationally validated concepts, like a
world curriculum for mathematics. By contrast, a VET study cannot draw on
comparable concepts concerning the structure and development of vocational
expertise in various occupational fields. The difference between measurement in
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VET and compulsory/academic education can be described by focussing on a
variety of aspects:

(1) Measurement in the field of VET is always action-and activity-related.

A reliable and vaid measurement of competencies has to take into
consideration, in addition to the cognitive dimensions, the affective and
psycho-motoric dimensions as well as the corresponding personality traits
(Achtenhagen, & Grubb, 2001).

Recent research and development shows that the link between cognitive
goals and knowledge to metacognitive functions gains more and more
importance (Anderson, & Krathwohl, 2001).

Another important distinction refers to the trait- and state-perspectives of
personality. “Trait” is related to relatively stable personal attitudes whereas
“state” represents the situation-related aspects of behaviour (cf. Winther,
2006). However, as opposed to state attributes trait attributes do not
sufficiently explain the variation of achievement or the leve of
competencies. Therefore, the measurement of state components should be
incorporated in aVET large-scal e assessment.

(2) Actions and activities in the fields of VET are very specific — not only with
regard to the national scope of occupations but aso regarding the differences
between different countries and occupations themselves:

The variety and heterogeneity of occupational specialisations, even within
one society, makes it very difficult to reach an international agreement
concerning consistent competence standards. For example, an analysis in
the field of car repair a the European level revealed fundamental
differences: Whereas in one country only one individual is necessary for
mending an entire car, in another country more than ten different experts
are responsible for fixing different parts of the car. Thus, if neglecting this
difference, an international comparison in the field of car repair would have
generated the wrong conclusions.

In the context of VET, very little research has been done to develop
comparable, internationally valid concepts of the structure and
development of vocational expertise in different occupational fields.
Additionally, there is no international agreement on competence-based
occupational standards or levels. At the European level an ongoing
progress towards the development of a standardized European
Qualifications Framework (EQF) and a European Credit Transfer System
for Vocational Education and Training (ECVET) could provide a basis for
further developments in this field. A VET study could complement 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 VET systems is not based upon forma qualifications (e.g., Germany,
Austria, Switzerland) and curriculum contents function as a basis for
entering the labour market. Thus, from a political and institutional point of
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view, the question of how to compare curriculum contents and objectivesis
one of the central aspectsin a VET study, taking into consideration aspects
of assessment and research on learning and instruction.

In accordance with the three broad goals for VET, a VET study must focus
on at least four different competence levels and their interrelationships:

o 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.

o Generic occupational competencies are related to successful
performance in the labour market. They refer to the notion of key
skills or “core competencies’, which comprise knowledge about the
structures of organizations and labour markets, interacting in socially
heterogeneous groups, acting autonomously, and using tools
interactively (Rychen, & Salganik, 2003).

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

domain-specific skills refer to successfully carried out occupation-specific
tasks (these skills contain occupation-specific contents, job-specific as well
as enterprise specific skills — see Oates, 2004).

(3) Internationally well-known schemata to describe competencies in the fields of
VET focus on cognitions and the cognitive domain but do not take into
consideration differentiations of dimensions of knowledge.

International research in the area of learning psychology agrees that the
knowledge dimension of learning goals and contents must be taken into
consideration for an adequate description of learning processes and
achievement (Bransford, Brown, & Cocking, 2000). This aspect is also
supported by the revision of Bloom’'s taxonomy of cognitive objectives
where the formal classification of learning goals is combined with different
knowledge dimensions (Anderson, & Krathwohl, 2001).

Without an extensive description of knowledge dimensions, which are
embedded in vocational and occupational actions and activities, the
necessary competencies cannot be adequately recorded.

It is recommended to differentiate declarative, procedura, and strategic
knowledge (cf. Achtenhagen, 2004). Declarative knowledge corresponds to
factual knowledge as knowledge of facts, structures, and knowledge nets.
The domain of procedural knowledge subsumes the application of
knowledge, i.e. how to operate with facts, structures, knowledge nets and
their corresponding elements. The development of strategic knowledge is
considered one of the central goalsfor VET.

(4) Vocational and occupational actions and activities require always competencies
with regard to occupational orientation, awareness of workplace tasks, worker-
participation, and socia relations. These competencies are subsumed under the
heading “employability”.
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Another important question is how to relate competencies of
compulsory/academic education to competencies of vocational/occupational
education. This is a crucia aspect from an educational policy point of view: Is it
sufficient to achieve superior qualifications in compulsory/academic education
before entering the labour market or is it necessary to enrol in an apprenticeship
within the dual system, which comprises 3-4 days of weekly work in an enterprise
and attending 2-1 days in a vocational school (“Berufsschule’)? There is no doubt
that learning on the job is necessary to support the “transition from school to work”
but very little is known about the advantages and disadvantages of the different
arrangements.

Due to the differences between measuring competencies in VET and
compulsory/academic education it is very difficult to identify a schema for
describing and measuring competencies in VET without severe overlapping of
categories. Bagethge, et a. (2006, p. 45) developed a schema of how to measure
competencies (table 1).

Self-competence

Self-competence contains every aspect of persona development in a narrow sense
— the development of cognition, emotion, motivation and ethics (Achtenhagen,
1996, p. 27). In the context of an international VET study, personal characteristics
which impact vocational performance (attitudes, values, perceptions, incentives,
motivation, and meta-cognitive strategies) have to be measured.

Cognitive Competence

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

Second, the domain of procedural knowledge subsumes the application of
knowledge relating to the way of operating with knowledge facts, structures and
nets and the corresponding elements.

Third, the development of strategic knowledge is considered one of the central
goals for VET. Here, the focus is on behavioural conditions and problem solving,
which refers to applying deep declarative and procedural knowledge, taking into
account not only possible primary effects but also unintended side effects. Thus,
decisions are made with full awareness of possible negative consequences. This
seemsto be valid for all sectors and levels of VET.

To measure aspects of strategic knowledge, complex tasks have to be presented.
Individuals are expected to weigh arguments and to come to a well-founded
solution, taking into consideration intended outcomes as well as possible
unintended side-effects. Typical examples, i.e. for the fields of business, might be
decisions on purchase, sales or production planning.

10
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Functional Competence

To illustrate the relevant underlying occupational subject-related competencies in
different educational tracks and occupational tasks, an example of empirical
research, consisting of significant occupational tasks in German occupations has
been discussed (Baethge, & Baethge-Kinsky, 2006). Centra results for the
different occupational profiles have been:
= Subject-related knowledge is fundamental in every occupational field;
= knowledge domains play a substantial role in every occupational field, with
regard to processes of social interaction, analytical and reasoning skills,
meta-cognitive skills, and organisational participation;
= in each occupationa domain a sense of perception of typical critical
situations is being developed; and
= sensory-motor skills are central part of work behaviour (in particular in the
field of skilled work inindustrial production and trade).

Tablel

Description of competence domains

Competence Domains
(different contextualised areas of performance)

SELF-COMPETENCE

INDIVIDUAL
CAPACITIES
(accessed and COGNITIVE FUNCTIONAL SOCIAL
i r_]terpreted in COMPETENCE COMPETENCE COMPETENCE
gg;gxe?st) (theoretical/analytical (technical/practical/ (interpersonal
requirements) functional requirements) | requirements)
“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 a., 2002, p. 168)
PERCEPTIONS “Big five” (10 Items)
Meta-cognitive strategy: effort and perseverance
(4 items, applied in the PISA survey; Kunter, et al., 2002, p. 171)
Interest and motivation
(18 items, Prenzel, et d., 2001; short version applied in anationa project funded
by the German Research Foundation, DFG)
INCENTIVES
MOTIVATION

State components of motivation: Preparedness of effort and endurance; Mastery
ambitions; Acting on task valence (12 items; Winther, 2006).

Meta-cognitive strategy: self-related cognition (verbal)
(3 items, applied in the PISA survey; Kunter, et a., 2002, p. 169)

11
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METACOGNITIVE | LIST-Questionnaire (inventory of measuring learning strategies)
STRATEGIES (22 items, Wild, & Schiefele, 1994; short version applied in anational project
funded by the German Research Foundation, DFG, o = 0,74-0,81)
DECLARATIVE Complex tasks for s multaneous measurement of Questionnaire for mind-
KNOWLEDGE cognitive and functional competence ful identity negotiation
ET\I%CVEE’E;QEL (17 items, Weber, 2005,
STRATEGIC According to the occupational field: o =0,89)
KNOWLEDGE . .
complex task complex task (consi sts of items for
for measuring for measuring declarative, prc_)oedu-
cognitive competence  functional competence ral, and stra.tegu:
knowledge in the
domain of socia
competence)
GENERAL Literary; numeracy
ABILITIES

Social Competence

Social competence refers to individual preconditions necessary for behaving and
interacting with others. With regard to measurement questions (especially external
versus internal measurement) it will cause problems to collect data on social
competence by questionnaires. Instruments to measure this competence dimension
by referring to the construct of “mindful identity negotiation” might be helpful (cf.
Weber, 2005).

External Versus Internal Measurement

A comparative VET study has to cope with the fact that, corresponding to the
following measurement considerations, research results show that there are two
basic approaches for the identification of competencies — based on external
performance as opposed to internal conditions:
= Measurement of competencies by watching working behaviour
(performance), or
= measurement of competencies on the basis of tests which can include
work samples (internal conditions).

There are four arguments disadvising the application of the first approach for the
purpose of identifying competenciesin aVET study:

= Measurements of performance of specific working tasks entail an

agreement of performance levels in different occupations with regard to

occupational tasks. Moreover, the tasks must be considered relevant in

every participating country. It is difficult 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

12
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Competition com=prise up to 20 hours, which is only feasible given the
low number of participants in the contest.

= Superior goals of VET cannot be incorporated sufficiently. Aspects of
work-related qualifications are included, whereas facets of personal
development and societal participation tend to be excluded.

=  Work psychology aso argues against the external measurement approach
because measurement of performance in working processes is too
complex and time-consuming (cf. Lang-von Wins, 2003).

4  Institutional and Individual Conditionsfor Quality in VET

With regard to the micro-, meso- and macro-levels which can be differentiated for
VET systems there is a set of indicators representing significant information about
the quality in the organization of VET. Tables 2 and 3 (cf. Baethge et a., 2006, pp.
70, 86) illustrate the relevant context factors in a coherent framework, which at the
same time reflects the objectives and the stages of activity and achievement (input,
process, output), social contexts, and educational structures (context and input
factors).

Table2
Context factors for quality in vocational education and training

Systemic context (macro level)

Systemic context factors
Systemic institutional constitution
Coordination and controlling, Standards and norms, Financing
Educational institutions Individual conditions:
(meso- and micro level) Education participantsand learners
INPUT INPUT
Characteristics and organisation of educational Life- and learning conditions of learners
institutions Social economic status of the family,
Utilisation of resources, cooperation of cultural capital of the family,
educational institutions, quality control educational and occupational career
PROCESS PROCESS
Educational conditions and instructional design Educational aspiration and -behaviour
Characteristics of educational processes Information behaviour and learning time,
(learning conditions and instructional Educational pursuit
settings in schools and workplaces),
Learning climate
OuTPUT/ OUTCOME
Acquisition and utilisation of competencies
Qualification level
Transition to an adequate occupation
Occupational mobility

The need for overal information on education- and employment-systems is
based on the assumption that a comparison of different initial VET programsin the
context of a VET study can only be explained against the background of the
corresponding social, education policy-related, economic, and demographic

13
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conditions of the respective country. There are different economic, social, and
political context factors impacting vocational education and training and the
corresponding conditions for acting: At a macro-level of the education- and
employment-systems, we distinguish between systemic context factors (e.g., social,
cultural, economic, and political conditions) and systemic institutional
congtitutions (coordinating and steering, standards and norms, and financing of
VET systems). Ingtitutional constitutions must provide the necessary conditions for
steering and coordination as a basis for adjustments and arrangements of
qualitative and quantitative educational offers with regard to the demand of
individuals and enterprises (Descy, & Tessaring, 2002; Lassnigg, 2000). Steering
instruments consist, on the one hand, of different forms for providing material
resources to ensure and develop educational offers and, on the other hand, of
standards and norms to condition the contents and methods of educational
processes.

Table3
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

Characteristics of
Educational Institutions and
Educational conditions

Competence
| - ———— Development
and -Utilisation

Individual Attitudes and
Behaviours

Individual Background of the
Learner

Individual Education
Participants and Learners

From Outside to Insight: O 1. nput [0 2.process [] 3.o0utput/Outcome
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At the macro-level of the institutional frame (inputs) we have to look for
indicators to analyse

= institutional arrangements defining standards and curricula in VET (in

particular the role and involvement of different actors as governments,
providers, socia partners etc.);

= differences in VET curricula in terms of narrow workplace-related and

broad cognitive skills;

= financing systems of VET (by state and/or enterprises);

= standards for qualification requirements of teaching staff and continuing

professional development; and

= regulations for public quality control of institutions and offers of VET.

At the (meso and micro) levels of educational institutions, indicators relating to the
structural and organisational conditions of schools and firms play an important
role. They more or less pre-form the learning and teaching processes (Kunter, &
Stanat, 2002). At the input level this refers to the characteristics and organisation of
educational institutions and providers of educational services (utilisation of
resources, co-operation of educational service providers, quality control). At the
process leve this relates to the instructional setting and the learning environment
(learning conditions and instructional settings, such as self-directed learning or
teamwork in schools and workplaces, learning climate).

The quality of learning in schools or firms refers to the relationship between
implemented pedagogical and organisational settings (e.g., self-organised learning,
project-based learning, or teamwork) and to the results of competence
measurement. In addition, the type of institution (e.g., library) as well as
supplementary activities provided by schools or firms (eg., specia 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.

Important indicators for the quality of instruction could be (Onstenk, 2003;
Nieuwenhuis, 2004):

= Opportunities for content-related experiences: What kind of content-related

experiences, such as definitions, theories, and problems, are accessed when
performing working tasks?

= Complexity of working tasks: To what level of proficiency is a working

task related (e.g., aspects of complexity, pre-structuring, problem-
orientation, personal responsibility)?

= Opportunities for task-related, socially interactive discussion: What types

of opportunities for task-related, socialy interactive discussions with
employees or experts are provided?

= Problem-orientation and complexity refer to the cognitive demands of work

(complexity of cognitive operations, unfamiliar tasks, number of pre-
structured 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.
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= Participation: to enhance critical reflective work behaviour; it is important
that workers/learners perceive that they can participate in workplace
decisions.

= Support: scaffolding the learning process by foremen or expert colleagues

is an important aspect of the learning potential for students/apprentices at
the workplace.

The category “individual background” mainly refers to correlations between
family background and students’ performance. Educational outcome is influenced
by the family background in many different and complex ways. Thus, the socio-
economic status of families can be considered an important variable for explaining
variances in student achievement (Baumert, & Schimer 2001). For example, the
PISA results show that the parental occupational status, as a measure of socio-
economic status, can influence students aspirations and attitudes regarding
learning.

At the input level learners’ individual background variables may be evaluated
by using questionnaires. In following international comparative studies we need
indicators for the

= socio-economic status of family (including migration status);

= socia and cultural capital of family (see Baumert, & Schiimer, 2001);

= educational career of the learner;

= participation in non-forma and informa learning activities in work and

social contexts as well as self-organized learning activities (in particular
with regard to little formalized VET systems; informal learning has a
significant influence on the development of general and vocational
competencies); and

= gparetime activities as well as the corresponding integration in social

networks.
In addition to the background variables we need indicators regarding learning
behaviour, aspirations and the perception of training processes:
= information behaviour (provides insight into the scope of knowledge,
which is the basis of career choice during the transition from school to
VET);

= learning activities (indicate learning achievement in schools which could be
operationalized according to the average amount of time invested in
learning activities);

= career (vocational) aspirations (individual’s projects in terms of action

plansfor realizing individual’ s objectives);

= perception of vocational training processes experienced in VET (only by a

set of indicators concerning the perception of training within the
questionnaires it is possible to gain information on the quaity of
instructional settings and procedures).

Supplementary to measuring vocational competencies a VET study 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 persona characteristics, they are rather determined by
aspects of the respective occupational field and by organi sation-specific conditions.
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This refers to opportunities during the transition from VET to work, and to the
assessment of vocational competencies in the labour market. Thus, the following
atributes can only be evaluated on the basis of a detailed examination and
documentation of systemic context factors.
For the questionnaire there is a need of indicators for labour and labour market
outcomes, i.e.
= forma level of vocational qudifications (including horizontal and vertical
combinations of different educational systems in terms of access
authorisations, i.e. for entering college or university);
= transition to an adequate job (this indicator refers to the quality of career
entry after completing VET));
= quality of the workplace achieved in terms of
o complexity of working tasks;
personal responsibility;
scope of action;
participation in workplace decisions;
status within the firm;
0 learning opportunities at the workplace;
= occupational mobility in terms of perceived discontinuity as well as of
career mobility.
The data concerning individual social background, inputs, outcomes and
learning experiences have to be ascertained by interviews with the
students/apprentices involved.

©oo0ooo

5 Modesof Realisation of an International Comparison of
VET

Compared to school-based comparative studies (e.g., PISA, TIMSS), a comparison
of VET is different regarding institutional, as well as content-related aspects.
Despite the differences in micro-structural aspects of learning, compulsory
education can refer to a common curriculum of basic competencies, such as
literacy, numeracy, science, and comparable age groups in the classroom. In
contrast, VET varies to a large extend in content, given the large diversity of
occupational fields and the institutional heterogeneity within and between
societies. Therefore, an international comparison of VET entails the measurement
of cognitive, as well as functional, aspects of competence. The complexity of a
large-scale assessment can be characterised as a two-fold problem of comparison:

=  Verticad comparability refers to the educational level and can be

determined by institution (e.g. tertiary level (academic track), secondary
level) or by duration (number of years) and/or age.

= Horizontal comparability refers to differences in curricula and occupational

fields and to the problem of defining comparable vocational tracks.

For the purpose of linking the results of an individual competence assessment to
the micro- and macro-structural context factors, both aspects of comparability are
essential and have to be taken into account. From a methodological point of view, a
comparison of national samples at the same educational level, incorporating the
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same competence requirements, involves a number of problems. Vertica
comparability is problematic since it refers to nationa traditional backgrounds of
educational systems. Horizontal comparability, on the other hand, refers to
national, specific, occupational profiles and the corresponding curricula within the
existing structures of labour organisation (Heikkinnen, 2001).

Vertical Compar ability

From an international point of view, the identification of comparable VET
programs is based on very few and little updated data, mainly provided by the
following ingtitutions: OECD, UEO, or EUROSTAT/CEDEFOP. The most
beneficial sources for identifying quantitatively-relevant programs 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 programs, the type of program (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 educational programs are entirely
missing.

Based upon data analyses and discussions with international experts, we come to
the conclusion that ISCED is not a very suitable classification for identifying initial
VET programs addressed to a medium level of proficiency, sinceit relatesto levels
of general education, rather than VET. According to ISCED, the corresponding
educational programs 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 programs in the sample, certain vocationa preparation and short-
term programs’ would be located below these categories.

Horizontal Comparability

The problem of horizontal comparability refers to identifying comparable
occupational field and educational tracks in different countries. An initial
identification could be based on the following four broad occupationa fields:
= Industrial/technical occupationsin industry and trade;
= Commercial and commercial/administrative occupations in commerce and
other services,
= healthcare occupations in the field of personal services; and
= information and communication technology in the field of information/
technical services.

! Germany: Basic Vocational Education (Berufsgrundbildungsiahr, einjahrige Berufsfachschule);
Denmark: Basic Vocational Education (EGU); Switzerland: ,Anlehre”; Hungary: Secondary VET
Schools; USA: Vocational High Schools; UK: NVQ-level 1 or 2.
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However, there are till problems remaining: Firstly, there is neither an
internationally consistent competence-based concept of the structure and
classification of initial VET programs/occupationa fields, nor a reporting to rely
on (Lisbon-to-Copenhagen-to-Maastricht 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 1SCO 88 (for
occupational fields), an occupational classification of discrete fields of training has
been developed on behalf of CEDEFOP (Andersson, & Olsson, 1999). However,
neither of the two classifications has been accepted as part of the ongoing reporting
at the European level. National differences of institutional interrelations between
education and employment systems on the one hand, and the impact of non-
standardised vocational biographies, on the other hand, require considering 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 sample should be based on 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 programs.

Provided that VET programs, levels, and institutions highly correlate with
occupational fields and levels (e.g., in Germany based on the Berufsprinzip), and at
the same time, cover most occupational tasks at a medium level: vertical (based on
occupational tasks), or horizontal (based on VET programs), sampling does not
seem to make a big difference to the outcome. However, even in Germany, this
correlation does not apply in every occupational field, and in Anglo-Saxon
countries there are very few segments of this type. With regard to a panel study
starting from educationa institutions, a sampling based on the structure of
occupational tasks is recommended. Nevertheless, for pragmatic reasons, a sample
based on the structure of VET programs 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 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
Occupations) provides a basis for approaching a comparable sample within the
most important occupational fields (industrial and manufacturing, commercia and
administrative, social and healthcare, information and technology). 1ISCO 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): With the exception of skilled data processing workers
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(constituting a proportion of 1 percent of information technology occupations), the
sample represents the most important occupationa field of employees, comprising
about 45 percent of young adults in this age. The information value of 1SCO data
can be considered a solid basis for the level and content of occupational tasks, even
though occupational fields are not aways explicitly distinguishable. Thus, an
adjustment procedure for the purpose of a representative identification of bundles
of tasks must be conducted.

The adjustment procedure is based on an analysis of work requirements
according to the main functions: production, distribution, personal services, and
focus of contents. The job profiles could be used as a basis in an iterative
procedure for sampling in which they provide reference points for identifying
national tasks corresponding to the respective profiles. This allows adequate
classifications of the tasks that are related to adjoined levels or different bundles of
tasks according to 1SCO 88. Problems of classification help to identify clearly
distinguishable occupational profiles at an international level as a basis for
developing measurement tools.

Table4
Selected occupational tasks, 1SCO codes, and employment rates in different occupationa
fields at the age of 15 to 25 years (current employment rate in Germany)

Occupational Field 1SCO Code of Spe-

cific Occupational

Employment Rate
in Different Occu-

Segment

Tasks pational Fields (15
to25 Years) (in %)
Industrial/Technical Metal and Electrical 72 15,0

Occupations (Industry Work

and Trade)

Commercial/Admi- Commercial and 522,523, 3416, 3419, | 9,7
nistrative Occupations Office Work 411, 343 119
Social, Education and Nursing 322,323 8,8
Healthcare Occupations

Information Technology Skilled Data Pro- 312 1,0
Occupation cessing Workers

Total 100,0

The bundles of tasks could be combined with national data on educational
background variables derived from nationa labour force surveys, to identify the
(quantitatively) most relevant VET programs and levels in the corresponding
occupational field. The identified VET programs are the foundation for institution-
based sampling. However, this method is particularly problematic with regard to
Anglo-Saxon countries since broad sampling includes a variety of institutional
arrangements that have to be accounted for. A stratified sample would have to
account for different institutions and regiona differences, as well as for the
identification of homogeneous age groups.
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Second Option: Narrow Sample Based on Widespread and Well-defined VET
Programs

This method is based on VET programs with comparable curriculum contents,
preparing young people between 16 and 20 years to enter the labour market. This
method consists of two steps. First, the development of two schemata, one
consisting of a pre-selection of designated VET programs (Table 5) and another
based on EUROSTAT/CEDEFOP data, supplemented by information on relevant
VET programs from non-European countries. Second, based on this extract, a
proposa for sampling, incorporating the main occupational fields and at the same
time providing a basis for comparing level and age, should be developed.

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 bankers,
skilled computer scientists, and nurses are formally located at a higher proficiency
level in most other countries. However, with regard to the contents of curricula
they appear comparable.

Table5
VET program, corresponding | SCED levels, age range at entrance
. . ISCED Levels Age Range at
Occupational Field VET Program (Internationally) Entrance
Metal and Electrica Car Mechatronic 3 16-20
Occupations Mechanic (industry) 3 16-20
Electrician (industry) 3 16-20

Commercial/
Administrative Banker 35 17-20
Occupations
Hedlthcare .
Oceupations Nursing 4-5 18-20
Information and
Communication Skilled Computer
Technology Scientist 5 1720
Occupations

The sampling option outlined does not provide a solution for every problem.
However, aspects with regard to comparing levels (e.g., nursing) could be solved
relatively easy on the basis of discussions with international experts and statistic
centres.

Despite all the remaining uncertainties regarding an appropriate age range for
entering a VET program, there are possibilities for identifying an age-
homogeneous 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 program curricula for comparatively-adjusted
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employment), the probability of identifying additional relevant VET programs,
covering the same occupational tasks, is relatively low. Therefore, the selection
method of the second option needs to be checked on the basis of atask analysis of
educational backgrounds.

Possible Realization of a VET Large-scale Assessment

Taking into consideration the goal of comparing competencies and their
development in VET in different countries and at the same time measuring the
effects (outcomes) of these competencies after entering the labour market, a
longitudina design with three panel waves is recommended:
= The first wave should take place shortly after entering a VET program to
measure the initial competence level of students.
= The second wave should take place shortly before completing a VET
program 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
program and after the transition into the labour market to evaluate whether
the individual is working in a job, enrolled in a program of continuing
education, or 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 of competencies will refer to generic, cross-occupational, and
subject-related vocational dimensions (Table 1), taking into consideration
institutional and individual contexts of learning (Table 2 and 3). Intending to
involve the entire variance of vocational competencies requirements, institutional
and biographical arrangements etc. into the research design would not be redlistic
because the entire variety of occupational fields cannot be incorporated. From a
pragmatic and methodological research point of view, a stratified sample is
therefore recommended. A sample construction comprising a relevant (such as
important employability segments and institutional arrangements) as well as
comparable extract (for example “middle” level of competencies, similar content-
related focus of knowledge and skills, same age), of initial vocational education
consisting of young people between compulsory education and work. Measurement
will have to be conducted in quantitatively relevant occupational fields in order to
assess the major tracks of competence devel opment.
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JURGEN BAUMERT

INTERNATIONAL COMPARISONS: STRENGTHS AND
WEAKNESSES-AND HOW TO OVERCOME THE
WEAKNESSES

1 Universalization and Standar dization of the M odern School

One of the great human achievements of the past century was the worldwide
universalization of school education at secondary level. Talcot Parsons, who was
the first to diagnose this trend, spoke of a worldwide educational revolution
(Parsons, 1971); Meyer, Ramirez, and colleagues tracked and documented this
trend in detail (Meyer, Ramirez, Rubinson, & Boli-Bennett, 1977; Meyer, Ramirez,
& Soysal, 1992; Ramirez, & Boli, 1987). Parald to its universalization, the time
structures, social organization, and contents of schooling underwent extensive
standardization (McEneaney, & Meyer, 2000). Cross-national and cross-cultural
comparisons of school structures and programs reveal startling similarities in the
ways schools are organized, in the delineation of learning areas and subjects, in
curricular programs and working conditions, in teachers' academic training, and
even in their professional views. Content is most highly standardized in the less
culture-dependent subjects, with mathematics being the prime example. Baker and
LeTendre (2005) have provided compelling evidence for this process of
standardization drawing on data from the Third International Mathematics and
Science Study (TIMSS).

In a globalizing world, where knowledge and human capital are the crucial
resources of the future, the universalization and standardization of schooling injects
an element of competition that no country can afford to ignore. Given the scarcity
of resources, moreover, the principle of accountability is being extended to
education worldwide, with ever more significant effects. Competition and
accountability are global trends with unforeseeable outcomes. As one element in
this process, international comparisons of education systems have gained a firm
place in educationa research and politics (Wiseman, & Baker, 2005).

2  Strengthsof the Latest Generation of I nternational
Educational Assessments

For many years, the Educational Testing Service (ETS) in the United States was
the intellectual parent and mentor of international educational assessments. There
can be no doubt that the development of international large-scale assessments
would have taken a different and less successful path had it not been for the
support of the ETS. With the latest generation of studies conducted by the

F. Oser et al. (eds.), VET Boost: Towards a Theory of Professional Competencies, 25-37.
© 2009 Sense Publishers. All rights reserved.
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Organisation for Economic Cooperation and Development (OECD), however,
international educational assessments have finally come of age in terms of both
their theoretical and programmatic conception and their technical implementation.

The theoretical frameworks guiding test development in the latest generation of
studies are exemplary in all domains. The reading literacy framework of the
Program for International Student Assessment (PISA) draws directly on research
on cognition as well as experimental research on reading comprehension (Artelt et
al., 2001; Kintsch, 1998; Kirsch, Jungebluth, & Mosenthal, 1998; OECD, 1999).
At the same time, it covers a broad range of reading tasks and activities, reflecting
the demands faced by young people in the modern world. It is perhaps regrettable
that literature and aesthetics are underrepresented in the PISA framework, but the
available test items suffice to show that German educational institutions
underperform in these domains as well (Artelt, & Schlagmdiller, 2004).

PISA’s theoretical frameworks for mathematics and science literacy are also
highly commendable, representing a faithful implementation of modern standards —
as specified for mathematics in the National Council of Teachers of Mathematics
(2000) standards, for example, and for science in the American Association for the
Advancement of Science (1998) standards. The test items developed on the basis of
this framework are exemplary in many respects. Half of the items have a multiple-
choice format; the rest are open questions — some requiring short answers, others
caling for extended argumentation. Many of the items reflect authentic
instructional practices. As envisioned by mathematics and science experts, the
assessment is thus well aligned with regular classroom instruction.

The devel opment of item response theory scaling and multimatrix models means
that assessments can now cover broad curricular domains at all proficiency levels
and that task difficulty and individual ability can be represented on a single metric
(Fischer, & Molenaer, 1995). Item response theory has two major advantages over
classical test theory that have doubtless helped to promote the broad acceptance of
the latest generation of international educational assessments. Because modern test
theory allows item difficulty and individual ability to be represented on a single
metric, it is now possible to estimate the probability of a given test item being
solved correctly at each ability level. Specific test items can thus be used to
describe which operations a student of a certain ability level is likely to be able to
perform — and which are likely to be too difficult. This common metric is the basis
for a hermeneutic interpretation of ability levels. It is this anchoring in terms of the
content of school knowledge and the high quality of test items that makes the
assessments interesting for teachers, administrators, and politicians aike. The
assessments are gradually beginning to tell a story about specific national strengths
and weaknesses, and this story can be communicated to a broader public.

The validity of an item-response model further implies local stochastic inde-
pendence of the individual items. In other words, the estimation of an individual’s
ability is no longer dependent on the specific selection and arrangement of itemsin
a calibrated test. Once the item parameters are known, participants no longer have
to complete the whole test but can be presented with selected tasks from the item
pool. It is thus possible to administer a large number of items covering broad
curricular domains without overtaxing individua participants. The assumption of
local stochastic independence of items is always violated in reality, however, and
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its validity is limited. Researchers therefore tend to rotate item clusters or test
booklets rather than single test items in multimatrix sampling designs.

It was thanks to PISA’s solid theoretical underpinning, the quality of its items,
the anchoring of its results in terms of content, and the multimatrix sampling
design that the PISA findings not only attracted widespread attention in Germany —
a country that is traditionally hostile to these kinds of assessments — but triggered
lively discussion and debate on educational reform, both on the political level and
within schools.

Ancther methodological strength of the latest generation of international
educational assessments is the quality of their sampling procedures. Compared
with earlier studies run by the International Association for the Evauation of
Educational Achievement (IEA), sampling quality is now so high that findings can,
in most cases, be justifiably generalized to the target population. There have been
particular efforts to ensure the adequate representation of at-risk groups of weak
learners and minorities. Although there is still room for improvement in specific
instances, the overall quality of sampling must be commended.

A final strength of the new generation of assessments is the stability of the
research structures and the quality of the international infrastructure provided by
the OECD. Because participation in PISA was endorsed and coordinated at
government level, country-specific commitment has remained consistently high.
Compared with the opportunities afforded by the IEA’s more casual approach, the
OECD’s primarily political orientation has proved highly effective.

3  What Has Been Achieved by mplementing These
Instrumentsin International Student Assessments?

Three main accomplishments can be identified:

(1) The findings provide benchmarks of what can readlistically be achieved in
compulsory schooling by the age of 15 years — benchmarks with which na
tional standards can be aligned. The regular assessments implemented in the
OECD program alow performance in individual countries to be monitored
against international standards.

(2) The second strength of these studies is that they provide substantive insights
into the distribution of student performance. Besides performance distribution
relative to the mean, another interesting feature is the anchoring of the
assessments in terms of content, which allows researchers to identify at-risk
populations who lack the skills and abilities needed to succeed in the world of
labor and to describe these groups in terms of their social and ethnic
characteristics. By investigating the size and composition of these at-risk
populations, we can gain insights into an education system’s performance in
the most critical ability ranges. The size of this low-achieving group is
particularly important from the social perspective. In this respect, the PISA
results were an unwelcome surprise for a number of European countries.
Moreover, PISA showed that the U.S. school system performed better, in
terms of limiting the size of this at-risk group, than has often been assumed.

27



BAUMERT

(3) Finally, the OECD studies were the first comparative educational assessments
to take a state-of-the-art approach to the assessment of student backgrounds
(Baumert, & Schiimer, 2001). The assessments of social status, cultural and
socia capital, and immigration background were exemplary, and the results
were surprising. Western European countries that considered themselves to be
prime examples of social equalization in fact showed greater socia disparities
in student knowledge acquisition than did either the United Kingdom or the
USA, both of which tend to be seen as prototypes of socia inequality among
the Western states. A cross-country comparison of social gradients, an
illuminating measure of the relationship between student social background
and proficiency, shows that the approaches that are most effective in targeting
both the enhancement of performance levels and the reduction of inequality
are those focusing on the lower performance ranges. From the perspective of
raising and leveling the bar, and disregarding, for the time being, the
accountability system linked to it, the No Child Left Behind program clearly
has the right focus.

The findings of a comparative review on the performance of immigrant students
in PISA 2003 have aso had a corrective effect (Stanat, & Christensen, 2006). The
data reveal an aarming need for urgent action in a number of countries — and
challenge some widespread beliefs. There are, for example, marked differences
between Germany and the United States. Whereas the United States has been
remarkably successful, by international comparison, in its efforts to integrate
young people of the second generation, the German-speaking countries have failed
to address the problems of immigration and now face considerable difficulties that
show no signs of abating in the second generation (Walter, & Taskinen, 2007).

Of course, it is equally important to recognize the conceptual weaknesses and
structural limitations of international educational assessments — only then can their
shortcomings be addressed and their misuse in the political and scientific spheres
be minimized, if not prevented.*

4  Conceptual and Methodological Weaknesses of
International Educational Assessments

One would have to read the international PISA reports very carefully to notice that
the age cohort of 15-year-olds and the PISA target population — that is, al 15-year-
olds who are till at school — are not always identical and that the discrepancy
varies considerably from country to country. In PISA 2000, the age cohort and
target population were identical in countries such as Japan, where all 15-year-olds
are still in the school system. But the target population was 4% smaller than the
age cohort in the UK, 5% smaller in Austria, and 15% smaller in Korea. Only 50%
of Mexican 15-year-olds were still in school. Young people leaving school before
the age of 15 tend to be at the lower end or at very bottom of performance scales.
Countries with high inclusion rates are thus likely to be penalized in terms of mean

1 There can be few areas in which it is equally tempting for scientists to confuse science and poalitics.

Educational economists, in particular, would be well advised to recal Max Weber's lecture
Wissenschaft als Beruf [Science as a Vocation].
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performance scores. The OECD publications fail to discuss the implications of
these differences between age cohort and target population.

The OECD studies assume that the items assessing mathematics and science, but
also reading, are culturally equivaent. Although considerable efforts were made to
minimize cultural bias, test items have been found to show differential item
functioning depending on the source language and the country concerned (Artelt,
& Baumert, 2004). For example, French students have been found to be at a
systematic disadvantage in items translated from English. It has not been possible
to estimate the size of the bias against the East Asian countries, because these
countries did not contribute sufficient test tasks to the item pool.

The provision of coaching measures intended to improve student performance
on international comparison studies can be expected to vary from country to
country depending on public interest in the studies’ results. In an experimental
study, Brunner, Artelt, Krauss, and Baumert (2007) found that it is possible to
improve students' performance on the PISA mathematics test within a reasonable
timeframe by means of coaching; it seems to be much more difficult to provide
effective coaching for the reading test, however. In both cases, high-achieving
students benefit more from coaching than their lower-achieving classmates.
Intensive coaching can thus distort the empirical distribution of student
performance.

What does the unidimensionality assumption of the underlying Rasch model
actually mean? One can take a fundamentalist approach to this question by using
selected sample items to show problems of fit and then condemning the test
outright — as has been done by the group headed by Jahnke in Potsdam (Jahnke, &
Meyerhofer, 2006). Alternatively, one can take a rather more level-headed and
empirically grounded approach to the constraints of unidimensionality
assumptions, as has been done by Goldstein (2004).

In PISA, as in TIMSS, differential item functioning analyses suggest that the
tests are in fact multidimensional, and that theoretically and practically meaningful
differencesin country profiles may be concealed if test instruments are designed to
be unidimensional. For the TIMSS science test, for example, we found
substantialy different traditions of theory and teaching practice in the college-
bound tracks in Sweden, France, and Germany, leading to specific performance
profiles (Baumert, Bos, & Watermann, 2000; Baumert, Klieme, & Watermann,
1998). Goldstein (2004) asked whether it should not in fact be the task of
international comparisons to highlight such differences in profiles. This is not
possible with unidimensional tests.

Validity studies for al large-scale assessments are scarce. This applies to both
construct validity and predictive validity. There may be much scope for criticism
here; arecent study by Detlef Rost may be thetip of the iceberg (Rost, & Sparfeldt,
2007). Rost presented students with PISA reading items based on a certain stimulus
text and systematically shortened that text until only the questions were left. It isa
matter of some concern that some PISA test items can evidently be answered
correctly without the stimulus text. What do these items measure?

The competencies measured in PISA are widely assumed to be indicators of
human capital on the individual and societal level (OECD, 2000). Yet there are
virtually no studies on the predictive validity of the tests. What isit that determines
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a student’s future career path: the competencies assessed in PISA — and if so,
which? — or the formal qualifications he or she is awarded? To date, very few
studies have addressed these kinds of questions. A rare exception was arecent U.S.
study showing that forma qualifications seem to be decisive for the transition to
the world of labor, but that once young people have entered the workplace,
domain-specific competencies seem to be decisive for occupational success. There
are no comparable studies for international 1arge-scal e assessments.

These weaknesses are not severe enough to justify blanket opposition to in-
ternational educational assessments, such as continues to exist in Germany.
Nevertheless, the OECD would be well advised to take a proactive approach to
addressing these weaknesses, if only to avoid providing critics with ammunition.

5  Structural Limitations and Weaknesses of Cross-Sectional
International Comparisons: The Explanatory Gap

The latest generation of international educational assessments provides a reliable
descriptive framework in terms of the levels of student knowledge and skills, and
how these are distributed across the student population. Their weaknesses become
apparent when attempts are made to explain cross-country differences or to identify
potentia points of intervention for policy measures. Indeed, there are practically no
consistent and robust findings of bivariate relations between characteristics of
education systems and student performance levels, let aone practicable
multivariate analyses of such relationships. In fact, the data available are best
suited to put explanatory myths to the test, as Baker, LeTendre, and Boe have done
for the aleged negative effects of the “broken curriculum” in the United States and
for the supposed specific professiona beliefs of Japanese teachers (Baker, &
LeTendre, 2005; Boe et a., 2001). To some extent, the cross-sectional design of
PISA and other large-scale international assessments is at odds with the study’s
objective of informing evidence-based policy. In fact, the OECD often gives the
impression that causal inferences can be drawn from observationa data, which puts
it at great risk of confusing science and politics (OECD, 2007).

Attempts to explain achievement differences or differencesin other performance
measures among countries regularly come up against the limits of theoretical
modeling, as illustrated by the following three examples. First, when aggregated to
a higher level — be it the school or even the country level — variables often undergo
a shift in meaning that is not immediately apparent. The only unmistakable
indication that an aggregation shift has occurred is when the same variable has a
different sign at different levels of aggregation. For instance, at the individual
level, there is a robust relationship of intermediate magnitude between the self-
concept of academic ability and students performance status and performance
gains. This relationship has been replicated hundreds of times in motivational
psychology. When individual measures of self-concept are aggregated to produce a
national index of self-confidence, however, there is a close negative relationship
between self-confidence and a country’s mean level of performance. The
explanation for these findings is as follows: When aggregated to the country level,
self-concept becomes an indicator of cultural differences in modesty rules.

30



INTERNATIONAL COMPARISONS: STRENGTHS AND WEAKNESSES

Students in the East Asian countries are systematically more reserved in their self-
attributions of proficiency. But the scales still differentiate between individuals
within these countries to a similar extent — though at a lower overal level. This
phenomenon, which can be termed aggregation bias, is often overlooked (OECD,
2004).

A second and even more widespread problem is inadequate model specification
at the aggregate level. On the between-country level, the bivariate relationship
between an education system’s degree of decentralization on the operative level
and its mean performance is weak but positive, suggesting that countries with a
decentralized responsibility structure are more effective. Given that within
countries the relationship between operative decentralization and the performance
level of a school is negative, however, interpreting the bivariate correlation at
country level without first testing it in a theory-driven multilevel model would be
jumping to conclusions.

The third example relates to the ill-considered use of methodologicaly ad-
vanced reanalyses of international large-scale assessment data for political ends.
Hanushek and Woessmann recently attempted to show that school systems that
track students to different ability levels at an early age lead to increased variation
in performance levels and thus exacerbate social differences (Hanushek, &
Woessmann, 2005). Tracking is seen as a causal factor responsible for undesired
effects. Without question, numerous descriptive findings indicate that social
disparities increase when tracking is introduced. These findings make intuitive
sense. However, surprisingly little is known about the mechanisms behind these
increasing disparities.

Hanushek and Woessmann used the difference-in-differences principle to
support what they suppose to be causal conclusions. They investigate the extent to
which between-country performance differences established at the elementary level
change when ability tracking is introduced at secondary level. Theirs is a strong
model for analysisin which the frame of reference in each country is kept constant
on the formal level. However, it would be incorrect to assume that educational
systems of a country are homogeneous at primary and secondary level. Germany is
aprime example here. Elementary schooling in Germany has always been based on
a single conceptual tradition, with all elementary teachers receiving the same
training. The same does not apply at secondary level. Rather, the current secondary
tracking system perpetuates the 19™ century tradition of higher and lower levels of
schooling, even though timetables and curricula have been harmonized. In fact,
these traditions are ingtitutionally perpetuated in the different forms of training
provided for teachers in the different tracks. As long as we remain unable to
disentangle the effects of educational traditions, teacher training, and institutional
tracking, we will remain unable to draw causal conclusions. As plausible, and
welcome from a normative perspective, as such conclusions may be, they are
politics and not science.
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6  ThePath to Excellencein Teaching and Assessment:
Compensation of Weaknesses

Is it possible to compensate for the explanatory weaknesses of international
educational assessments? One approach would be to incorporate the merits of
cross-sectional surveys within a broader research program. A potential focus of this
kind of extended research program might be on teaching, learning, and student
progress. To this end, cross-sectional designs would have to be expanded to
longitudinal studies with at least one, and preferably two, repeated measures. This
would enable researchers to examine instruction from the perspectives of both
teaching and learning, and would open up entirely new potentias for analysis, as
illustrated by the following two examples.

The IEA’s Third International Mathematics and Science Study was the first to
implement, in a supplementary study conducted in the USA, Japan, and Germany,
a video component which, 5 years later, was replicated in a broader selection of
countries (Baumert, Lehmann, Lehrke, Schmitz, & Clausen, 1997; Stigler,
Gonzales, Kawanaka, Knoll, & Serrano, 1999). The study investigated 8th-grade
mathematics instruction, with one lesson per teacher being videotaped, resulting in
samples comprising 50 to 150 lesson hours. In Germany, two further lessons were
videotaped, thus allowing for an assessment of the transsituational stability of
teachers instructional behavior. Moreover, the TIMSS Study in Germany was
extended to a longitudinal design embedding the video component between two
measurement points. Thus, student learning gains could be related to instructional
processes. Teacher ratings, student reports, and independent observations of
instructional processes were systematically combined, and the specific validity of
the three perspectives was examined (Clausen, 2002; Kunter, 2005).

The major finding of the video study was that — despite the variations observed
among teachers within a country — there seem to be specific modal cultural scripts
of mathematics instruction in each of the three countries. But these choreographic
differences reflect only the visible surface structure of instructtion, which — as the
TIMSS replication study showed — is not related to performance outcomes. When
analyses were focused on the mathematical and cognitive demands of the tasks
presented, and on the mathematical challenge involved in these tasks and in
classroom discourse, however, it emerged that — regardless of the social
choreography of instruction and the manifest student activities (hands-on work,
group work, etc.) — different patterns of cognitive activation could be discerned as
afunction of the task structure and of the mathematical involvement of students as
triggered by classroom discourse (Knoll, 2003; Neubrand, 2002).

In al three countries, there is considerable variation in the form and the quality
of mathematical learning opportunities. Nevertheless, some characteristic
differences can be ascertained. In Germany, there is a widespread pattern in
classroom discourse that can be described as a step-by-step trivialization of
complex mathematical problems (Klieme, Schimer, & Knoll, 2001). Starting
instruction with a challenging mathematics problem, teachers apply the Socratic
maieutic method, but then trivialize the problem by progressing in small in-
cremental steps, reducing the cognitive challenge of the discourse. In Japan,
processes of cognitive activation are generated beneath the choreographic surface
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structure of teacher-directed instruction — with alternating periods of teacher
presentation and work in small groups — by the sdlf-differentiating and self-
individualizing potential of tasks with multiple solution paths. Classroom
discussion on different strategies for solving these tasks achieves a high level of
mathematical explication and cognitive demand. An instructional pattern
frequently observed in the United States involves teacher presentation of a ma-
thematical problem and the algorithm needed to solve it, followed by group work
or seatwork on a single solution path. The mathematical challenge is constantly
rather low. Results of the longitudinal study carried out in Germany showed that
neither student involvement in the structure and planning of lessons, nor a hands-
on approach to mathematics problems, nor the sharing of ideas in a learning
community as such are responsible for successful instructional outcomes. What is
crucid is the degree of cognitive activation and mathematical involvement, largely
irrespective of the social setting of the classroom.

This finding is a direct extrapolation from the results of qualitative studies on
mathematics instruction conducted in the United States by scholars such as
Leinhardt, Borko, Schoenfeld, Ball, and Ma (Ball, Lubienski, & Mewborn, 2001,
Borko et al., 1992; Leinhardt, & Smith, 1985; Ma, 1999; Schoenfeld, Minstrell, &
van Zee, 2000). These studies have consistently shown the decisive impact of
teachers ability to explain and represent mathematical content at specific points
during instruction that are critica for students mathematical understanding.
Interview studies and lesson transcripts suggest that the pedagogical content
knowledge and representational resources available to teachers are limited by their
command of content knowledge. A deep-level knowledge of the mathematical
content taught at school seems to be a necessary prerequisite for the use of flexible
mathematical knowledge for teaching.

This finding leads up to my second example. In the second cycle of PISA in
Germany, PISA 2003, the cross-sectional design was again extended to a lon-
gitudinal one, allowing for a matching, and joint analysis, of learning groups and
teachers (Baumert et al., 2004; Kunter et a., 2006). The focus of this research
program was on teacher expertise. In contrast to the distal indicators of teacher
knowledge that are often used — e.g., years of education or number of subject
matter courses taken at university level or certification — we attempted to assess
teachers' content knowledge — their understanding of mathematics as taught at
secondary level — and their pedagogical content knowledge — the knowledge and
the skills needed to make mathematics accessible to students — directly and
separately. A test was constructed to tap teachers deep-level mathematical
understanding of the content taught at middle school or high school (Krauss et al.,
in press). Furthermore, a computer-based test was constructed to tap mathematics
teachers pedagogical content knowledge on three dimensions, namely:

= evauating the instructional potential of tasks and optimizing the
orchestration of tasks during instruction;

= rapid and accurate diagnosis of students mathematical strategies, ideas,
and errors and making productive use of them for fostering mathematical
understanding;

= teachers repertoires of different ways of explaining and presenting the
same mathematical content.

33



BAUMERT

The findings of the longitudinal study were unequivocal, providing compelling
confirmation of the findings of the qualitative case studies conducted in the United
States. Pedagogical content knowledge is highly predictive of mathematics
teachers epistemological beliefs and instructional goals, their selection of
mathematically challenging and varied tasks for lessons and assessment, and the
level of cognitive activation in classroom discourse. Mediated by these
characteristics, pedagogical content knowledge is responsible for students
performance gains over the academic year. The net effect of pedagogical content
knowledge is substantial (Baumert et al., submitted).

Moreover, pedagogical content knowledge proved to be directly related to a
deep-level mathematical understanding of the content taught. Content knowledge is
a necessary, but not a sufficient condition for cognitively activating instruction.
Insufficient content knowledge limits pedagogical content knowledge and, hence,
the repertoire of activities available to teachers in the classroom.

This research would not have been possible without conceptual groundwork and
gualitative analyses. As| seeit, thisis agood example of how qualitative research,
large-scale assessments, and research programs that extend and expand on these
assessments can be combined to promote excellence in teaching and assessment.
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