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OLGA ZLATKIN-TROITSCHANSKAIA & KLAUS BECK

FOREWORD

By editing this book we honor Professor Klaus Breuer who is retiring from his
professorship at the Johannes Gutenberg-University of Mainz. Klaus Breuer has
taught in the field of business and economics education at the Faculty of Law,
Management and Economics for nearly twenty years. He has been a passionate
teacher favored by thousands of students as well as a respected and highly esteemed
colleague. In 2006 Professor Breuer was elected dean of his faculty for a regular
mandate of three years, a time span during which many talented new professors
were recruited. Klaus Breuer conducted all the necessary negotiations and helped the
faculty acquire a number of remarkable new scientific staff members. In addition,
from 2008 to 2012 Klaus Breuer was a member of the executive board of the
German Association for Educational Research, an important and prominent position
in which he contributed to the association’s formation and also its economic welfare
by managing its financial affairs.

This is only one facet of Professor Breuer’s lasting legacy for the good reputation
of his faculty. During his nearly two decades of intensive work he stimulated,
counseled on and evaluated hundreds of Diploma, Bachelor and Master theses; he also
convinced selected postgraduates to embark on doctoral dissertations, encouraged
their efforts and led them to the positive completion of their endeavors. As a member
of several international scientific associations, Professor Breuer cultivated and still
is cultivating intensive and productive contacts across continents.

Given the limits of a foreword, we cannot enumerate and highlight all the awards
Professor Breuer has earned during his long career at the Johannes Gutenberg-
University of Mainz. Rather, by dedicating this book to him we are attempting to
express our gratitude for all he has accomplished for the scientific community, for our
university and its Faculty of Law, Management and Economics, for his colleagues
and, not least, for his students.

In addition to his multifaceted scientific interests, Professor Breuer’s main research
activities have been, and still are, concentrated in particular on the development of
complex teaching-learning arrangements in business and economics education and
of valid new procedures for examination and assessment strategies in the field of
vocational education and training. In several large research projects Professor Breuer
created and validated diagnostic methods by simulating real-life work situations
and gained useful information on the vocational competence of examinees. This
research received a great deal of attention from actors in the field of educational
policy development and has had a huge impact on several economic branches where
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his suggestions for vocational examinations are practiced with much success and
wide acceptance. Professor Breuer’s research has been published extensively and
quoted in many books and articles in English and German.

The title and thematic structure of this book have been designed to tie in with
Professor Breuer’s multifaceted interests and to mirror at least some of his fundamental
ideas for a better understanding of the process of vocational maturation. Chapter I
comprises papers dealing with basic research concepts in Vocational Education and
Training (VET). Robert D. Tennyson presents his interactive cognitive model and
its components and honors Professor Breuer’s scientific contributions. The next
component of this chapter is by Marold Wosnitza, Balthasar Eugster and Kerstin
Helker. It focuses on universities as venues for self-regulated vocational education
and training. The studies presented here also indicate the potential for linking teaching
and learning research to educational theory. The last component of this chapter is by
Jiirgen van Buer and Gritt Fehring. They analyze conceptual differences among major
notions in vocational education such as profession, professionalism, employability
and trainability — with respect to German and European debates. They bring attention
to conflicting perspectives on vocational skills and vocational education.

Chapter II contains five articles dealing with the content, objectives and outcomes
of VET. In the first article, Klaus Beck refutes the thesis of a holistic, universally valid
ethical principle in favor of a “systemic particularism”. In his opinion, developing
moral judgment should be a component of vocational education. Thomas Bienengréber
examines situationism in business education from a didactical perspective and
highlights implications for the construction of learning situations. Susan Seeber and
Rainer Lehmann focus on the preconditions of successful job training and evaluate
the influence of general skills acquired during in-school education on the success
of commercial apprenticeships. The last paper in this chapter is contributed by Fritz
Klauser and Juliana Schlicht. They assess the value of intangible phenomena in
teaching and learning processes such as knowledge, skills, attitudes, motivation and
emotion from both a pedagogical perspective and an economic point of view with
regard to adult education in technology/computer-based and traditional classroom
settings.

Chapter III comprises articles which deal with various methods of instruction in
VET. Stefanie Hillen seeks to answer the question of what research on technology used
in VET can teach us about media didactics. Alfred Riedl and Andreas Schelten address
technical discussions as supportive interventions in the process of constructivist
teaching and learning in VET, while Hugo Kremer examines the potential of social
media in VET and also looks at the associated challenges. Gerhard Minnameier
places focus on the domain of business and economics education and critically
discusses an inferential theory of knowledge acquisition in the context of VET. In the
next paper, Wim J. Nijhof and Cindy Poortman zoom in on VET in the Netherlands.
They present the results of their empirical study assessing the effectiveness of work-
study programs in which learning at school and learning at work are integrated in the
formation of professional skills. In the closing paper of this chapter, Kerstin Norwig,
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Cordula Petsch and Reinhold Nickolaus present results concerning the evaluation of
the VET program BEST and point out the importance of continuously supporting
low-achieving apprentices in industrial and technical fields (construction sector).

Chapter IV includes papers in one of Professor Breuer’s major research areas:
diagnostics and assessment in VET. In educational research, “competence” is a
passionately debated term. The papers in this chapter pick up the debate. Andreas
Frey and Jean-Jacques Ruppert model and analyze the interaction of social,
personal, method and subject-related competence as dimensions of comprehensive
(professional) competence. In the next paper, Detlef Sembill, Andreas Rausch and
Kristina Kogler discuss the meaning of the non-cognitive elements of competence.
They argue that not only cognitive facets but also affective and motivational
elements are important in self-regulated behavior. They have developed a model
to demonstrate the multidimensionality of modeling and measuring competencies.
Nina Bender and Daniela Barry survey self-regulated behavior when dealing with
financial matters. They present a survey in which financial self-regulation as an
important factor of competent action can be measured with the help of the Trait Self-
Regulation Questionnaire (TSRQ). In the next paper, Eveline Wuttke and Jiirgen
Seifried focus on modeling and assessing diagnostic competence, in particular
professional error competence, as an important facet of teacher competence. They
present preliminary results of an empirical study of business education students.
Christoph Metzger continues the discussion on diagnostics and deals with the
potential and limitations of standardizing oral examinations in VET. He especially
honors Professor Breuer’s contribution to this field of research.

The first three papers in Chapter V, the book’s final chapter, provide assessments of
school autonomy in VET. Peter Nenniger concentrates on new Swiss business education
and presents the results of an empirical study. Ralf Tenberg and Julia Warwas report on
a meta-analysis on the subject of school leadership which can be used as guidance
for German research in this field. In the next paper, Olga Zlatkin-Troitschanskaia,
Jana Seidel and Martin Stump focus on teachers’ evidence-based actions. The authors
discuss variations among teachers in different types of schools, brought together from
the results of a new research project, EVIS. The last contribution to the book is by
Thomas Deissinger. It is focused on the latest European structural development in VET:
the European Qualifications Framework (EQF). In this paper, the question is discussed
of whether the German Qualifications Framework can be used as an instrument to
contribute to permeability and progression within the VET system.

We do hope that Professor Breuer will enjoy reading the various contributions
written especially in his honor and, maybe, entering into a discourse with the authors
of one or more of the articles that stimulate his objection or even his enthusiasm.

Mainz, Germany, August 2012

Olga Zlatkin-Troitschanskaia
Klaus Beck

xi






CHAPTER I

BASIC RESEARCH CONCEPTS IN VET



ROBERT D. TENNYSON

DEFINING A LEARNING THEORY LINKED TO
INSTRUCTIONAL THEORY

A Fusion of German and American Approaches

Klaus Breuer and [ met in the fall of 1974. I was a new assistant professor at Florida
State University and Klaus was a graduate student from Aachen visiting American
universities that were doing research investigating the link between computers and
human learning. From that initial meeting until the present time, Klaus Breuer and I
have collaborated on numerous research projects and have published books, research
articles, and book chapters dealing with the fusion of European and American psy-
chology in the field of instructional design. This chapter presents our joint efforts
in defining an instructional theory which has and is the basis of our joint activities
over the years.

INTERACTIVE COGNITIVE MODEL

Klaus Breuer and I both felt that defining our theory of learning would help us
in developing our research in the area of problem solving and decision making.
We started with the premise that in defining a learning theory to provide the psy-
chological foundation for instructional theory we did not what to follow the usual
practice in the traditional behavioral psychology theory of relying on reduction-
ist models that had little practicality for education. Likewise, cognitive learning
research was following, until recently, the conventional sequential approach of
science; that is, studying the parts (or components) while ignoring the complexi-
ties that emerge as a consequence of the interaction of the component parts of the
overall mental system. With the growth of complexity theory in the sciences (e.g.,
physiological (Li & Xu, 1987); and clinical psychology (Chubb, 1990; Lonie,
1991; Moran, 1991); strategic thinking (Mann, 1992); decision making (Richards,
1990); systems theory (Stevens, 1991); and instructional design (Tennyson, 1997))
that attempt to capture complexity of dynamic phenomena as well as sequential, it
seemed appropriate to consider, for instructional theory, learning theories that view
nonsequential as an inherent characteristic of the dynamic nature of learning and
thinking.

Early attempts to describe cognitive learning followed the classical scientific
method of trying to formulate laws that could explain learning via sequential

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 3—10.
© 2013 Sense Publishers. All rights reserved.
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relationships. For example, the early information-processing models resembled
computer system architecture with input/output boxes and arrows. It was quite easy
to explain simple learning situations with such models but in situations with multi-
ple dynamic conditions (e.g., time, anxiety, and environmental variables) it became
increasingly difficult to predict learning outcomes. By the late 1990s, cognition had
come to be viewed as a fluid-dynamic phenomenon that is adaptive to state situa-
tions (Steiner, 1997). Instead of a concrete sequential method of information pro-
cessing, cognition self-adjusts, restructures, and constructs in highly unpredictable
ways. The important concept in understanding cognition is that the many compo-
nents (or subsystems) of the cognitive system flex and adapt in an infinite number
of ways. Therefore, it is not possible to develop a sequential model to explain learn-
ing but rather we seek to define a structure that allows for learning and thinking
to occur in a natural environment, taking into account experiences from the envi-
ronment as well as the need to construct knowledge from existing knowledge in
memory.

Rather than propose yet another cognitive learning model in the tradition of
sequential models, we designed a model from a complexity theory perspective
developed by Tennyson and Breuer (1997). That theory proposes an interactive cog-
nitive model of learning and thinking (see Figure 1). The cognitive learning model
provides an educational explanation for learning; the purpose of the model is to
serve as a psychological foundation to instructional theory.

Model Guidelines

In preparing this interactive cognitive model, the guidelines employed by us were
threefold. First, the model would have to address both the sequential and dynamic
elements of cognition. Second, the model would have to deal with the interaction
of content knowledge and cognitive strategies for higher order cognitive processes
(e.g., problem solving, decision-making, troubleshooting, and creativity). And,
third, the model would have to include affective elements as an integral component
of the cognitive system.

The basic subsystems of the interactive cognitive model (Figure 1) include the
following components; sensory receptors (sensory memory), executive control,
affects, and knowledge base. The model also indicates two primary sources of infor-
mation to the cognitive system: external and internal. External information enters the
cognitive system through the standard sensory mechanisms whereas internal infor-
mation is the result of the active interaction between the various subsystems and the
executive control subsystem. External behavior is exhibited through the output of
the sensory memory component.

Notice that the model does not represent a conventional information-processing
model but rather a highly dynamic, interactive system that assumes constant inte-
gration of the various subsystems. Each of the components is now discussed in a
sequential fashion, although this does not represent how the system operates.
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Sensory Receptors Component

The sensory receptors component includes the various ways in which external infor-
mation is entered into the cognitive system. Information is conveyed through the
sensory component and is passively registered in sensory buffers in more or less
complete analogical form. These sensory registers are sometimes referred to as pri-
mary sensory memory. The information in this register decays rapidly and is eas-
ily interrupted. Attention- and perception-driven processes in the executive control
component determine what subset of this information is selected for further process-
ing because far more information is registered than can be processed and stored.

EXTERNAL
ENVIRONMENT SENSORY
and RECEPTORS

BEHAVIOR (Memory)

(Action)

EXECUTIVE CONTROL
(Meta/Automatic)
« Perceptions

« Attention
* Resources (Effort)

COGNITIVE KNOWLEDGE

STRATEGIES BASE

« Construction « Declarative
(Development Knowledge
of new AFFECTS (Knowing that)

knowledge and * Procedural

strategies) * Motivation Knowledge

« Differentiation * Feelings (Knowing how)
(Selection of * Attitudes « Contextual
knowledge) : Emgtions Knowledge

« Integration * Anxiety (Knowing why,
(Restructure and * Values when, and
elaboration of where)

knowledge)

Figure 1. Interactive Cognitive Model.

Executive Control Component

Control of the cognitive system is usually referenced by some form of an execu-
tive processor. The executive control regulates the various components and cogni-
tive abilities of the system in either active (i.c., meta-complexity; e.g., Streufert &
Nogami, 1989; Suedfeld, 1992) or automatic (passive) means. Although cognitive
theories differ on specific functions and their distribution in the complexity of the
system, for the purposes of this section dealing with an educationally based learning
theory, it is convenient to consider three primary executive functions; perception,
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attention, and resources. It should be noted that in sequential information-processing
models, the label short-term or working memory is used to describe many of the
functions of this component.

Information coming from either external or internal sources passes through the
perception function, which performs the cognitive processes of being aware of and
assessing the potential value of, the external and/or internal information. In this
function, the perception process services the cognitive system for the purposes of
both directing attention and determining effort (i.e., resources). The attention func-
tion maintains an active interaction with the other components by the internal pro-
cessing cognitive abilities.

Resources assist in the coordination of the various components of the entire cog-
nitive system. Of importance in this function is evaluation of the effort associated
with a given situation. For example, in most situations, there is an abundance of
resources available, so determination is made on allocation of necessary resources.
The resources function includes the following four processes:

* Encoding processes that, in concert with the perception function, deposit
incoming information into the knowledge base;

* Storage processes that interact with the knowledge base component to create
permanent records and increase the strengths of existing records;

* Retrieval processes that interact with internal processing abilities to obtain
necessary existing knowledge from the knowledge base (there seem to be at
least two different types of retrieval processes: controlled [i.e., meta] processes
that are deliberate, conscious efforts interacting with the knowledge base and
affects components; and, automatic processes that are highly developed and
efficient interfaces with the other components); and

* Maintenance processes that keep information in an active mode so that it is
not lost before it is stored in the knowledge base.

In summary, the executive control component manages the internal behavior of the
system in terms of interfacing the various system components’ cognitive abilities
based on multiple and complex possibilities. Additionally, the executive component
controls the output of behaviors. Behavioral outputs can range from automatic to
deliberate conscious activities.

Knowledge Base Component

The knowledge base is the repository for previously acquired information — either
external or internal. There is agreement in the psychological field that the knowledge
base has no capacity limits and that knowledge is considered permanent, although it
may become difficult to retrieve in certain situations. The knowledge base consists
of domains of knowledge that can be described as complex networks (or schemas)
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of information (e.g., concepts or propositions). Within a domain, knowledge is
organized into meaningful modules called schemata. Schemata vary per individual
according to amount, organization, and accessibility. Amount refers to the actual
volume of knowledge coded in memory, whereas organization implies the structural
connections and associations of that knowledge, and accessibility refers to the cogni-
tive skills used in servicing the domains of knowledge.

Within the knowledge base there are various types of knowledge; declarative,
procedural, and contextual (Tennyson & Rasch, 1988). Declarative knowledge
implies awareness and a meaningfulness of content (e.g., concepts, rules, principles)
and refers to the knowing that; for example, understanding the meaning of the four
basic functions of mathematics. Procedural knowledge implies a knowing how to
employ selected concepts, rules, and principles with newly encountered problems.
Contextual knowledge implies an understanding of knowing why, when, and where
to employ specific concepts, rules, and principles. This knowing of why, when, and
where is governed by selection criteria embedded within the organization of the
domain of knowledge. Selection criteria are integrated within the knowledge base
because of the interaction with the affects component during the acquisition process.
The term contextual implies direct association with cognitive skills that are defined
as domain-dependent cognitive strategies. As such, contextual knowledge represents
a more complete understanding of human behavior that is necessary for defining an
educational learning theory.

Affects Component

Since the 1950s, with the division of the cognitive and affective domains (Bloom,
Engleharee, Furst, Hill, & Krathwohl, 1956), learning theories and instructional
theories have labored with the construct that even though these two domains are
not separate they need to be presented as separate. (Note that this is an example of
the reductionist method used in psychology.) Cognitive psychology continued this
practice of separate domains for cognition and affective (as well as the psychomotor)
well into the 1980s. Only recently have certain cognitive psychologists discovered
that the affective domain may actually dominate the cognitive (i.e., many of the
constructivist ideas promote this concept; e.g., Brown, Collins & Duguid, 1989, with
situated cognition; Harré, 1984; Vygosky, 1978).

Klaus Breuer and I brought the affects component directly into the total cog-
nitive system because of the clear need in instructional design to have a learning
theory that implies that the affective domain is integral to the development of learn-
ing environments.

As stated above, cognitive theories differ in details but have much in common,
and the same is true of the affective domain. Given the complexity of the affective
domain and the limited scope of this discussion, we only address some of the more
identifiable affective variables. Also, because of their interactive nature and variabil-
ity, we are listing the various types of affect without reference to hierarchy or value
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(see Figure 1). The list includes such complex personality variables as motivation,
feelings, attitudes, emotions, anxiety, and values. The immediate interaction of this
component within the cognitive system is with the executive control component that
interfaces with the knowledge base component. For example, motivation influences
both attention and maintenance processes. On the other hand, values and feelings
would influence the criteria associated with acquisition of contextual knowledge.
Anxiety as an affect variable influences much of the internal processing abilities.
Along with emotions, anxiety can be a serious interfering variable in the cognitive
system.

The implication for instructional theory of the affect component is the need to
consider this component as an integral part of the acquisition of knowledge. In edu-
cational practice, the continuing effort is to separate the affect from the cognitive.
For example, this is seen in the development of separate courses on ethics in profes-
sional studies (e.g., law) and in the education field, topics in character education
(e.g., courses on respect and violence). In summary, the affect component needs
to be considered during the acquisition of knowledge and as part of domains of
knowledge.

Cognitive Strategies Component

The cognitive strategies component, in contrast to the knowledge base component
that is concerned with specific content of human thought and action, is primarily con-
cerned with the structural process of cognition and its effect upon behavior. This com-
ponent of the interactive cognitive complexity-learning model has served to explain
and, in many cases, predict human cognition and behavior for more than 60 years.
Early forms of cognitive complexity theory were based on developmental psychol-
ogy (e.g., Lewin, 1936; Mead, 1934; Schachtel, 1959; Werner, 1957) and construc-
tivist psychology (Bartlett, 1932). The growth of cognitive complexity approaches
to learning theory increased with the advent of relevant measurement techniques
(e.g., Asch’s 1946 Impression Formation Task, the Role Concept Repertoire (REP)
Test used by Bieri (1955) and Kelly (1955), the Sentence/Paragraph Completion
Test of Harvey, Hunt and Schroder (1961) and the applications of multidimensional
scaling employed by Breuer (1983) and Driver (1962)).

Initially, complexity theory considered only the availability and utilization of
cognitive dimensions in human perception. Work by Bieri and associates (1966),
for example, focused on the presence or absence of differentiated dimensions in
interpersonal judgment. Harvey et al. (1961) proposed a model for the development
of dimensionality and emphasized that higher levels of cognitive functioning must
include the integration of differentiated dimensions. In addition to the two general
cognitive abilities of differentiation and integration, contemporary science-wide
complexity theorists offer a third type of cognitive ability when they refer to the
growth of systems toward the edge of chaos, a level where optimal adaptive func-
tioning is attained.
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At the edge of chaos, systems are viewed as undergoing spontaneous self-
organization. Indirect or direct learning takes place. Order and chaos are most often
kept in balance. Regulation of the system orients it to feedback from the environ-
ment but allows enough freedom to assure that the system can be creatively adaptive,
that is, open to change. Interconnections among systemic elements are sufficient in
number to generate dynamic functioning, but generally not so excessive that chaos
would be generated.

Extending the early work from cognitive complexity with current concepts from
chaos theory, Tennyson and Breuer proposed that the cognitive strategies component
includes three primary cognitive abilities; differentiation, integration, and construc-
tion. Differentiation is defined as the twofold ability to understand a given situation
and to apply appropriate contextual criteria (i.e., the standards, situational appropri-
ateness, and/or values) by which to retrieve specific knowledge selectively from the
knowledge base. Integration is the ability to elaborate or restructure existing knowl-
edge in the service of previously unencountered problem situations. Construction is
the ability both to discover and to create new knowledge in novel or unique situations.

CONCLUSION

The scholarly work that Klaus Breuer and I have collaborated on for 40 some
years has lead to a fusion of European and American efforts to improve learning
through the employment of learning theories and technology. This collaboration
has resulted in peer reviewed publications and presentations at international con-
ferences. Additionally, our work resulted in collaborative efforts with colleagues
not only in Germany and the US, but also with scientists throughout the world
from North America to Asia and most European countries. From that first meeting
in Tallahassee, Florida, Klaus Breuer and I have developed through our respective
graduate students a truly international network of scholars focusing on the fusion of
human cognition and technology.
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UNIVERSITIES AS A PLACE OF SELF-REGULATED
VOCATIONAL EDUCATION AND TRAINING

When in 1919 Max Weber presented his ideas of “Science as a Vocation” to an
audience of students, science — at least in the European context — had a totally dif-
ferent societal meaning and was even a somewhat more difficult starting point for
graduates than it is at the beginning of the twenty-first century. Weber, however, taps
the pulse of the age, after some preliminary considerations, drawing his audience’s
attention to the “inward calling for science [dem inneren Berufe zur Wissenschaft]”
(Weber, 1922/1988, p. 588). Getting engaged with science also means getting
involved in specialization, which is naturally associated with the inescapability of
an ever imperfect scientific work. The researcher’s passion is opposed to the fact that
all knowledge is limited in its validity and that it only seems to serve the purpose of
being overcome or even rejected at some point in time.

The area of conflict Weber describes as lying between science as outer and inner
vocation at first only refers to the academic occupation in its narrow sense. Its main
concern is the formation of the academic habitus, which on the one hand follows the
ideal of dedication to the research matter but on the other hand is constantly aware
of the constriction by the organizational hierarchy (Oevermann, 2005). This is what
constitutes science as the type of the unity of research and teaching and those who
are following an academic profession have to bear this unity. Max Weber considers
this to be the personal challenge for every scientist: teachers should not be prophets
or even demagogues but instead they should stick to the facts of this world. This is
the code of behavior in a disenchanted world and also the basic pattern of scientific
teachers. For Weber the fate of his times is the parallelism of rationalization and
intellectualization which both add up to the discharge of the monumental in science.
Those who go into research have to content themselves and struggle with the small
matters.

Weber’s considerations presented above also outline the foundations of research
from a sociological point of view. In order to generate new insights, commitment
to the pure matter of the scientific object is necessary. At the same time, this object
is embedded in the context of everyday life, which makes research a balancing act
between the most accurate description of the object and the responsible usage of
insights into the living environment.

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 11-24.
© 2013 Sense Publishers. All rights reserved.
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By pinpointing this field of conflict, Weber’s writing becomes a sociological link
at the dawn of a new era in university history and also in the reformulating of scien-
tific professionalism. In its beginnings in the Middle Ages, the European university
was a place of vocational education. Subject matters of the higher faculties were
aiming at specific professions with the faculty of arts presenting their propaedeutic.
This situation changed in the nineteenth century inasmuch as due to the establish-
ment of teacher education the faculty of (liberal) arts was able to establish its own
professional orientation. During the time of these institutional reforms there was
another, almost unnoticed change taking place which later turned out to be funda-
mental for academia. Based on the idealistic epistemology the method applied for
gaining knowledge became more and more important compared with the subject
matter (Stichweh, 1994). This development was the precondition for Max Weber’s
understanding of science as a vocation, because only if the method guarantees the
possibility of continuation of knowledge, can the content of knowledge be rejected.
Only this allows for the extent of the continual coming and going of insight and the
declaration of it as a basic scientific principle.

This bilayer structure, however, is the basis for a further evolution of a scientific
vocation, because if the method constitutes science, there can be scientific occupa-
tions which allow for scientific professions outside of academia and also apart from
classic academically educated professions in everyday life, like theologians, law-
yers or physicians. The method itself, which can be typified with a subject matter,
gains its own worth and also qualifies. People who are scientifically educated are not
limited to one subject as they are able to work scientifically and methodologically.
Science qualifies one for a job by absolving the educated person from the usualness
of the profession. At the same time, these people are scientists above their jobs as
they are also able to apply scientific methods. This context again shows Weber’s
basic idea of a bilayer structure, although in a slightly shifted way. It is the (inner)
commitment not only to the subject matter but mainly to the method which is typical
of science as it has no counterparts in the (outer) professional world.

SCIENCE, VOCATION AND BOLOGNA

This idealization, however, can only take place under certain societal and economic
conditions. In times of confusing and unclear market conditions, a broad methodo-
logical knowledge does not guarantee job security any more. When there are too
many graduates with unspecific competencies entering the labor market, qualifica-
tion becomes a problem. The European universities have started reacting to this by
a re-specification of the scientific method. Scientific work is combined with quali-
fications needed for the job. This approach is not new as the different disciplines
have always been closely associated with specific fields of work. But due to the
fact that the method as opposed to the subject matter excelled itself as the nucleus
of science, many degrees remained somewhat unspecific. Graduates usually gained
their degree in a main subject, which they had studied with some aspects in depth,
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but still completed their studies with a rather generalist degree. The Bologna reform
now offers the structural possibility for the curricula of the courses to represent the
inner differentiation of the disciplines, which is done by the gradation of the differ-
ent study courses. The apportionment of two or three phases of studies allows for a
functional refinement of the courses, which for example also enables students of one
subject after graduating with a generalist Bachelor’s degree to choose from several,
sometimes highly specialized, Master’s programs.

In terms of the sociology of profession, this development remains multi-layered
as the disciplines as well as their forms of organization (universities and associa-
tions) only half-heartedly react to societal changes. Whether specialized study
courses actually enhance graduates’ qualifications for labor market demands remains
unclear. The scientific education is not specified regarding certain fields of work but
the scientific community offers a more nuanced distinction of their methods. Many
Master’s programs offered do not describe professional fields of work but rather
show how to work scientifically on specific questions, which is in line with the
market inasmuch as the professions themselves have lost their clear arrangement.
Matching academia and profession also means that it is no longer professions that
systemize work but rather complex and highly interrelated patterns of work that after
all are not too different from the formality of the scientific methods.

By differentiating between outer and inner vocation, Weber indicates that the sci-
entific work implies some aspects that will certainly have consequences for how
the reality of university work is represented in higher education teaching. Scientific
work means following the rules of methodology on the outside which does not nec-
essarily include a research approach which is guided by curiosity.

Research is more than scientific work — a fact that has been emphasized by the
federal conference of lecturers (“Bundesassistentenkonferenz”) in their statement in
favour of research-based learning (1970). The antecedence of this method is only
half the truth as research is part of the scientific self-conception, although in many
scientific occupations people work with scientific methods without actually doing
research. Research is distinguished by freedom of choice of method, taking detours
and the fruitful experience of making mistakes.

SCIENCE AND LEARNING STRATEGIES

To sum up, it can be said that the loneliness of the mind (Schelsky, 1971) is central
to research which consequently guides attention to learning to learn and learning
strategies — or, with Max Weber: Science only suffices for the inner vocation when
it is appreciated and lived as a learning process, i.e. self-regulation of the person.
This is how Weber’s considerations establish the basis for a sociological rationale of
the relevance of self-regulated learning. The research process actually is self-regu-
lated learning and thus studying any science can only take place with an appropriate
amount of self-regulated learning, which is on the one hand basic to the scientific
vocational training and on the other hand the condition sine qua non for working in
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a scientific profession — the outer as well as the inner one. Consequently, higher edu-
cation is vocational education in this sense, because the scientific profession means
working self-actingly according to the rules of the scientific methodology. It takes
a second step and a specific context for this academia to become a field of practice.
A physician heals patients, the lawyer represents his clients and the priest counsels
the believers, and all do so based on their scientific education. This fact becomes
even more apparent with study courses which are not traditionally linked to specific
professions. As graduates are trained scientifically, they have a high versatility and
are able to — or at least expected to be able to — familiarize themselves quickly with
a new environment. The opposite, however, also holds true: that scientific nature
actualizes itself only in a professional sphere of action. Researchers in universities
as well as the people working in scientific occupations are professionals who shape
their scientific nature into a specific form. This supports the statement that higher
education is vocational training. With the primacy of the method, science can only
be understood as a profession, which is what makes universities a place for voca-
tional training per se. It can be stated that this is the deeper meaning of the Bologna
process. The production of knowledge becomes a global business, for the complex-
ity of which the differentiation of the borderlines between the classical scientific
disciplines was not sufficient. Furthermore, the list of scientific disciplines cannot
display the professional world anymore which is why scientific methods have to
build the basic structure of scientific work so that subject matter and knowledge
can be added flexibly. Regarding the Bologna reform, this is done by the Dublin
descriptors, which describe generic competencies and by that show how science can
be understood as a yet unspecific vocation (Joint Quality Initiative, 2004). Through
this, the European Qualifications Framework becomes a frame of reference, as the
generic competencies describe what constitutes science as a profession (Bologna
Working Group on Qualifications Framework, 2005). The subject-specific com-
petencies only serve as a kind of refinement of the primary and broad scientific
competencies.

Basic requirement of the gradation of scientific capability in the Dublin descrip-
tors is the adequate implementation of strategies of self-regulation in the learning
processes of science. Without self-regulation, the continuing qualification from the
Bachelor to Master and PhD degree can be accounted for by neither learning theory
nor profession theory. Only those students who learn science as a matter of self-reg-
ulation can contribute to research and knowledge gain. This is how research-based
learning can use research structures as a model for its pedagogical work and research
can use study programs for the same matter, which contributes to self-regulation as
a microstructure of scientific knowledge gain.

The forms of self-regulated learning take up these reciprocal references and
thus contribute to the claim of the unity of research and teaching (and learning)
(Breuer, 1992). Research in the sense of reflexive affirmation of learning progress in
cognitive reclaim can only work when metacognitive and motivational aspects are
effectively combined in the process (Eugster, 2011). These combinations are highly

14



UNIVERSITIES AS A PLACE OF SELF-REGULATED VET

contributive in successful learning and teaching arrangements (Beck & Breuer,
2002; Breuer, 2002; Breuer & Tennyson, 1995). In short, science as a vocation and
thereby higher education as vocational training are influenced by the same terms of
learning and instruction as are models of self-regulated learning (Eugster, 2004).

SELF-REGULATED LEARNING PROCESS

Self-regulation, autonomy, self-organization and self-development are concepts
which are discussed in all areas of education but specifically in vocational edu-
cation and training (cf. in summary Breuer & Brahm, 2004; Breuer & Eugster,
2006; Nenniger, 1999; Straka, 2001; Wosnitza & Eugster, 2001) and show a great
variety of concepts and perspectives which can be divided into two broad threads
(Candy, 1991):

» self-regulation as a learning goal within the sense of autonomy and
 self-regulation in the learning process.

This paper focuses on the latter, which can again be divided into two areas: on the
one hand the learning environments which promote self-regulation, such as coop-
erative learning, e-learning, experiments, research based learning, case studies or
problem based learning (e.g. Reich, 2006), and on the other hand the individual
learning process itself and its conditions and pre-conditions. Not only the examples
mentioned above but also social constructive approaches (Hickey, 1997) show that
self-regulated learning — unlike some notions in the literature — is not necessarily a
solo-learning approach with an individual regulation process but it does also appear
in cooperative learning settings (Konrad, 2005) with the necessity of cooperative
regulation processes (co-regulation) by the members of the group. Against this back-
ground, a number of researchers have defined or modeled self-regulated learning
from their particular research perspective. Even though these definitions and models
vary considerably, two basic areas that seem to be highly significant to self-regulated
learning can be identified:

» Conditions of the learning environment and the macro context which influences
the self-regulated learning process and

» Cognitive, motivational, emotional and metacognitive processes and preconditions
in the self-regulated learning process.

Figure 1 postulates the interrelation between these attributes. The core of the model
is the interplay of the individual learner’s use and availability of learning strate-
gies, his motivation and emotions as well as cognitive and metacognitive regulation
processes. This is embedded in the particular learning environment. This central
element of the model describes the current learning process, which a learner or a
group of learners enters with their individual pre-conditions like prior knowledge or
experiences (Volet, 2001b). Moreover, the learning process is influenced by further
variables which are not directly related to the actual learning process. These aspects
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can be of formal nature like rules and regulations, of social nature like family or
peers and of material nature like available resources (Wosnitza & Beltman, 2012).

Learning
process
regulation

Learning
strategies

Individual
pre)conditions:
Prior knowledge,
Prior experiences,
Appraisals,
Learning biogr.,

Macro context:
Social: family,
peers, ...
Formal: rules &
regulations, ...
Material:
resources, ...

Learning
emotions

Learning
motivation

Learning
environment

Figure 1. Self-Regulated Learning.

ILLUSTRATIVE STUDIES

To illustrate some of the relations postulated above, results from three different
empirical studies conducted by the authors will be presented. The empirical research
described reflects a variety of quantitative and qualitative methods. For each exam-
ple, the specific components of the framework will be identified and defined.
Furthermore the learning environment, the research questions, sample and methods
shall be described and followed by the presentation of some key findings.

The first example, study 1, examined how far cognitive, motivational and meta-
cognitive regulation strategies of students preparing for an exam in a teacher educa-
tion program are influenced by the subjective perception of the classroom situation.
Study 2 examined how experiences with group work are related to the learning emo-
tions in a collaborative learning environment in education and study 3 investigated
the co-regulation processes of groups of students in a problem-based learning envi-
ronment in a program on industrial education.

Study 1: Motivation, Regulation, Learning Strategies and Learning Environment

Study 1 investigated how student motivation, regulation and learning strategy use
were affected by the learning context (Wosnitza, 2000, 2004; Figure 2).

German education students were asked about their perception of social aspects
of the learning context and their use of learning and regulation strategies and their
motivation while they were preparing for an actual exam. About 85% of the 173 par-
ticipants were female. The research question was: How are the motivation and use
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of regulation and learning strategies of an academic learner related to aspects of the
learning environment when preparing for an exam in education?

Learning
process
regulation

Learning
strategies

Learning
motivation

Learning
environment

Figure 2. Focus of study 1.

Students completed a questionnaire consisting, among others, of the following, self-
developed scales:

¢ Motivation: Interest, Motivation

» Learning strategies: Implementation

» Regulation strategies: Metacognitive control, Cognitive control

* Learning context: Teacher Behavior, Classroom management, Sense of Autonomy,
Classroom Atmosphere.

The results of a Linear Structural Equation Model (Chi-Square with 48 DF =43.4 (p
=0.66), RMSEA = 0.0, GFI=0.96, AGFI = 0.93) showed that students’ interest has a
significant effect on the use of regulation strategies and the regulation strategies on
the learning strategy implementation. All these variables were directly or indirectly
influenced by the subjective perception of the learning context (Teacher Behavior,
Classroom Management, Sense of Autonomy, and Classroom Atmosphere).

Overall, this study showed that central variables of a self-regulated learning pro-
cess are interacting with each other and are influenced by aspects of the actual learn-
ing environment.

Study 2: Experiences with Group Work and Learning Emotions in Group
Work Settings

Study 2 investigated how students’ experiences in a self-regulated collaborative
learning environment can influence the learning emotions in an on-going group
working setting (Kimmel & Wosnitza, submitted for publication; Figure 3).
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Individual
(pre)conditions:
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Learning
emotions

Learning
environment

Figure 3. Focus of study 2.

In this study, 338 teacher education students who completed a mandatory, assessed
group task in self-generated groups of three to five members were asked about
their appraisals of group work based on their former experience with group work
at the beginning of the collaborative learning setting and about their learning
emotions during the group learning situation. The research question was: How
do students’ appraisals of distinct dimensions of the group assignment resulting
from their experience with group work predict their emotions in a group work
environment?

Appraisals were measured with the SAGA (Volet, 2001a) which measures stu-
dents’ appraisal of group work in five dimensions: Cognitive Benefits, Motivating
Influence, Assessment, Management and Interpersonal. Emotions were meas-
ured with a newly developed instrument (Wosnitza & Kimmel, 2010) with three
scales: Positive Activating Emotions, Negative Activating Emotions and Negative
Deactivating Emotions. Multiple regression analyses were carried out to examine
whether students’ multi-dimensional appraisals of the group assignment serve as
significant predictors for students’ emotions.

The results of the multiple regression analyses revealed that students’ multi-dimen-
sional appraisals of the task at hand predicted 60% of the variance in positive acti-
vating emotions (R? = 0.60, F(5,333) = 97.50, p < 0.001), with Motivating Influence
making the strongest contribution (B = 0.60, p < 0.001), followed by Cognitive
Benefits (p = 0.17, p <0.001). Moreover, students’ multi-dimensional appraisals of
the group assignment also accounted for more than half of the variance in nega-
tive deactivating emotions (R? = 0.58), which was highly significant (F(5,333) =
92.04, p <0.001). Motivating Influence (p = 0.30, p < 0.001) and Assessment
(B = 0.25, p < 0.001) demonstrated the strongest significant effects on negative
deactivating emotions, while Management (f = 0.17, p<0.01) and Cognitive Benefits
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(B = 0.10, p < 0.05) also made significant contributions. Finally, the multiple
regression analysis revealed that students’ multi-dimensional group work apprais-
als predicted only 8% of the variance in negative activating emotions (R?>=0.08,
F(5,333)=6.28, p<0.001), with the Interpersonal dimension being the only signifi-
cant predictor (f =0.32, p <0.001).

Overall, this study shows how prior experience and appraisals have an influence
on the learning process and more specifically how appraisals based on experiences
can predict students’ emotions in group work.

Study 3: Co-regulation of Group Work Learning Processes

Study 3 is a pilot study' investigating how students co-regulate their learning process
in a problem based cooperative learning environment (Figure 4). Groups of five and
six students studying a problem in the context of a unit in the Bachelor program in
Industrial Education were video-recorded. All participants were female. The data
were analyzed using a coding system which describes dimensions of regulation pro-
cesses in cooperative learning settings by Volet, Summers and Thurman (2009), who
distinguish between:

* high level co-regulation — various group members are mutually developing new
knowledge

e high level individual-regulation — one group member is developing new
knowledge

* low level co-regulation — various group members define or clarify aspects and
questions regarding the task

* low level individual regulation — one group member defines or clarifies aspects
and questions regarding the task.

One of the research questions of this study was to find out whether all successful
groups regulate their learning process similarly. It was postulated that successful
groups are groups with regulation processes that are dominantly of the type “high
level co-regulation”.

The results show that this is not the case. All groups showed different amounts
of high level regulation processes. They lay between 21.0% and 33.8% of all coded
incidences. High level co-regulation lay between 7.0% and 16.0% and high level
individual regulation between 14.1% and 24.8%. All other incidences were coded
as low level individual or co-regulation or organization of the task. Overall, the
analyzed groups were very different regarding the way they regulated their group
learning process but were all on task (in average only 4% off-task behavior). What
can be said is that all groups that solved the task successfully were using high level
regulation strategies although it is not the dominant regulation strategy. The study
furthermore shows that it is necessary to take a more detailed look into group pro-
cesses in order to understand what is really happening when groups are regulat-
ing their learning processes. This requires a broader methodological approach since
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survey studies alone, as often used when analyzing regulation strategies (see also
study 1), can only scratch the surface of this phenomenon.

Learning
process
regulation

Learning
environment

Figure 4. Focus of study 3.

DISCUSSION

Universities have increasingly become places of vocational education and training
and thereby places in which students gain a professional qualification. This devel-
opment could in a way be considered an estrangement of Humboldt’s university
concept. For Humboldt, higher education only marginally implied the gain of con-
tent knowledge but above all the individual development of personality and general
education (“allgemeine Menschenbildung”). In a report to king Friedrich Wilhelm
III. in 1809 he wrote:

Féngt man aber von dem besondern Berufe an, so macht man ihn einseitig,
und er erlangt nie die Geschicklichkeit und Freiheit, die nothwendig ist, um
auch in seinem Berufe allein nicht bloss mechanisch, was Andere vor ihm
gethan, nachzuahmen, sondern selbst Erweiterungen und Verbesserungen
vorzunechmen (Humboldt, 1809/1996, p. 218).

[...but if one starts with the special profession, one makes it one-sided to
oneself and it never reaches the skillfulness and autonomy that would be
necessary in one’s job not only to imitate mechanically what others have done
before but to carry increments and improvements out oneself...].

This idea is known today under the terms key qualification or generic competen-
cies and constitutes a central requirement in all systems of vocational education and
training. Even if Humboldt was opposed to the idea of a professional qualification
at universities, his idea of an “allgemeine Menschenbildung” [“general education of
humans”] is as relevant to vocational education today as it was in his days.
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One other aspect can be found in Humboldt’s concept: Precondition of any edu-
cation is the presence of autonomy and the freedom from constraints and force
or, in our words, the possibility to self-regulate one’s learning processes. For
that, universities have to be places of self-regulation and autonomy and our uni-
versities are exactly that. Despite the criticism that teaching at universities — with
some exceptions — is still dominated by lectures, the predominant part of study-
ing at university clearly is self-regulated by each and every student him- or her-
self. The studies presented in this paper discuss some different aspects of these
self-regulated learning processes and show the interaction of the individual learn-
ing process including its motivational, cognitive and metacognitive elements with
the learning environment in which the learning process takes place. It furthermore
discusses the relevance of individual pre-conditions for this learning process to be
successful.

The studies presented here also indicate the potential of linking research in teach-
ing and learning research to educational theory. What Humboldt postulated as auto-
nomic identity formation of the learning individual gains its instructional potential
in models of self-regulated learning. This also is exactly the appropriate reading of
Max Weber’s analyses of the professionalism of research in the twenty-first century.
Universities are places of internal and external vocational education, since they fos-
ter students to become autonomous academics and are based on established models
of self-regulated learning.

NOTE

I Wosnitza, M., & Zo1IB, A. (in prep.). Co-regulation processes in group work. A video analytical
approach.
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TRAINABILITY, VOCATIONAL SKILLS AND
EMPLOYABILITY

Different Stories Relating to Basic Skills and Work Virtues?

INTRODUCTORY REMARKS ON A VERY “GERMAN” DEBATE

The following refers to the discussion about what young people looking for train-
ing places should have to offer just at the beginning of their entry into the system
of vocational education and training. On the one hand, the discussion of trainability
(“Ausbildungsreife”) is a very “German” one. It refers to a long tradition related to
unskilled workers (“Jungarbeiter”), goes back to the 1920s and had an intensive cul-
mination in the 1960s to 1980s. This led to actual concepts with differentiated lists of
criteria and features about how providers and consumers should use the term “train-
ability”. On the other hand, advances in European unification have introduced new
lines of argumentation, like the debate on employability, into the German context.
The question investigated in this article is to what extent actual concepts of train-
ability are influenced by these lines of discussion, implicitly or explicitly.

In the next section a short introduction to the general context of this discussion
is presented, followed by the explication of the key categories like “Beruf” (profes-
sion) and “Beruflichkeit” (professionalism) in the German debate (third section).
Subsequently, the main lines of the debate on employability are pointed out (fourth
section) before critical analyses of actual German concepts for trainability are pre-
sented (fifth section). In the sixth section are reflections about vocational skills
between formal vocational training policy making and empirically based structures.
Finally, the considerations presented in this article close by bringing to mind critical
reflections about the crucial relationship between vocational education and training
and the requirements of the labor market (seventh section).

SKILLS NEEDED FOR WORK AND EMPLOYMENT INVOLVING VARIOUS
INTERESTS AND LINES OF DISCUSSION

The development of skills in vocational training and in employment provides a key
focal point for various institutional groups as well as for those seeking such train-
ing. These groups include vocational and educational policy makers, employers,
employee representatives, non-governmental providers, professional schools and

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 25—44.
© 2013 Sense Publishers. All rights reserved.
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last but not least young people in education and training. Given the increasing net-
working in employment markets and the attempt to create politically agreed condi-
tions for managing this networking in the European Union, the European debate is
exerting increasing influence on the traditions relating to each nation state (for labor
market developments see e.g. Belke, 2011; Statistische Bundesamter der Lénder,
2012). These influences are becoming more prevalent, and this is happening against
the background of increased pressure on skills profiling (for vocational training
see e.g. Descy & Tessaring, 2000; Baethge, Achtenhagen, Arends, Babic, Baethge-
Kinsky & Weber, 2006). Efforts are being made to ensure that the agreed European
qualification framework is subject to national regulatory frameworks. The political
agreements might make it possible to achieve and safeguard equivalent transnational
and national outputs in learning at educational institutions, enable comparisons for
informal learning, and provide arrangements for their formal recognition, facilitat-
ing transnational mobility in training and work.

The significantly different structures in national labor markets and employment
systems, on the one hand, and in vocational training systems on the other, require
close management of the terms chosen for these international statutory frameworks.
This is not only reflected in the transnational European context but it also becomes
evident in the debates taking place in each country and in decisions in the fields of
regional vocational and educational policy as well as economic and employment
market policy (c.f. e.g. the contributions in Brockmann, Clarke & Winch, 2011).
However, the study by Brockmann, Clarke, Winch, Hanf, Méhaut & Westerhuis
(2011) shows that this venture entails some practically insoluble problems.

In Germany, particularly when looking at the output from state schools, we see
intensive expert policy advice and the effects of this advice on developments in
policy decision making; this affects the definition of educational standards as well as
the setting up of organizations for carrying out surveys to monitor learning through-
out parts of the country. In the area of vocational training and the related regulatory
framework, we could almost talk of “resistance to advice” in the relevant processes
of negotiation and political decision-making vis-a-vis expert advice (c.f. e.g. reac-
tions to the feasibility study of Baethge, Achtenhagen et al., 2006).

In view of these complex and controversial conditions and interests, we can focus
on the issue under discussion on at least two levels, i.e. on the vocational and edu-
cational policy level, on the scientific level of defining and measuring competences
and skills, as well on the interaction between these two levels. This also raises the
question of how and in what way the two levels interact. Dewe (2009) describes
these processes as a concept cycle, Brosziewski (2009) as “semantic shifts in the
ways the education system defines itself”.

The following discussion focuses on the policy level, while being aware that this
might curtail the view of the overall subject. The issue of reliable and valid assess-
ment of the competences acquired in education and employment requires theoretical
models and related tools for assessing these competences, and will not be considered
here. These models are tools suitable to the specific competences, the associated
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performance and the contexts of education and employment (see also e.g. Winther,
2010; Nickolaus, 2011; Nickolaus, Abele, Gschwendtner, Nitzsche & Greiff, 2012).

PROFESSION (“BERUF”) AND PROFESSIONALISM (“BERUFLICHKEIT”) — KEY
CONTROL CATEGORIES IN GERMAN DEBATES

Work ethics (“Arbeitstugenden”), extra-functional skills, employability, trainabil-
ity (“Ausbildungsreife”), vocational skills (“berufliche Kompetenzen™) and voca-
tional aptitude (“berufliche Handlungsfahigkeit”) — the list of terms mentioned in
the context of this discussion could certainly be expanded. Against the background
of the European debate, it is obvious that even for basic terms such as “knowledge”,
“competence” and “skills” it is very difficult to find suitable translations (see e.g.
Brockmann, Clarke, Winch, Hanf, Méhaut & Westerhuis, 2011, pp. 168ff.). The
translation of German terms into English and vice versa remains particularly pre-
carious (see e.g. Méhaut, 2011 for differences with the French).

“Beruf” — Key Concept for the Provision of Training and Employment and for
Users and Employees

Reuling (1998) and Hanf (2011) examine the European debates on work-related
competences, skills and abilities; for these authors the word “Beruf” denotes a very
specific German debate (see e.g. Greinert, 1998; Lipsmeier, 2000; Raeder & Grote,
2005; Lempert, 2006). This leads to profound and, to a certain extent, irreconcilable
terminological and conceptual differences, for example, looking at the German and
the English terms for “competence” and “skills”.! In the German tradition, the con-
cept “Beruf” and the vocational training and the regulatory policy structure associ-
ated with it have a key management function (see e.g. Arnold & Gonon, 2006, pp.
721t.). This applies especially to the organization of processes of allocation, particu-
larly the transition from secondary education into the vocational training system,
and the integration into the employment system.” The significance of “Beruf” is
associated with the ever-dominant role of the dual system of vocational training
(see e.g. Datenreport zum Berufsbildungsbericht, 2011, A3.1; Hoeckel & Schwartz,
2010). Furthermore, it arises from the fact that despite obvious structural changes
the profession-based organization of the labor market and employment system plays
a key role in Germany (see e.g. Apitzsch, 2010).

According to Kurtz (2005, p. 89), the notion of “Beruf” is “still an important
structural component of the life course” (see also e.g. Corsten, 2001; Lauterbach
& Weil, 2009). In this sense, “Beruf” for the majority of the population remains a
significant factor in terms of providing purpose, a means of engaging and partici-
pating in society and offering wide scope for individuals to interact socially. It also
functions as a “source of self-esteem and self-image” (Kurtz, 2005, p. 89; see also
Lubecki, 2002). In his biographical study Heinz (2002) points out various ways
in which the individual relates to his/her “Beruf”, career etc. He also shows that
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“Beruf” provides a highly significant pattern of orientation that is largely intact.
For GeiBller and Geramanis (2001, pp. 41ff.) the term “Beruf” is problematic in
that it facilitates the control of allocation processes to secure privileges associated
with status. Although Lempert (20006) takes a critical view of “Beruf”, he still rec-
ognizes the important function of this concept for providing order, assignment and
identity.

Professionalism (“Beruflichkeit’) — A Guiding Principle Interlinking Vocational
Training and the Employment System

When we look at the increasing dynamics in the labor market, particularly with
regard to the restructuring of workplace structures and processes affecting many
sectors and industries, it is difficult to distinguish the different workplace structures
reliably by using the category of “Beruf” (see for example Spottl, 2005; Petersen,
2008). There is also a growing danger of the aforementioned dynamics disengaging
the curricular redesign of vocational training from the rhythms of transformation.
And there is the risk, too, of offering “obsolete” content that has diminishing objec-
tive and subjective relevance to the self-image and self-esteem of the student looking
for vocational training.

In this context, the concept of professionalism (“Beruflichkeit”) has a dual
function:

(a) It is aimed at the process of systematic alignment as regards the organiza-
tion of defined requirements in activities and processes, on the one hand, and the
highly regarded competence structures of the employed person on the other (see
e.g. Rauner, 2005, pp. 14f.). According to Rauner’s theories on “open and dynamic”
professionalism, young people and young adults encounter this in the area of voca-
tional training processes in their education and further training; employees experi-
ence professionalism as part of their activities in the workplace. If employment,
however, takes place in so-called “unusual working conditions”, the actual realiza-
tion of professionalism (“Beruflichkeit”) and the contribution it makes to safeguard-
ing vocational training processes becomes extremely fragile.* Given the changing
dynamics in the employment system indicated here, professionalism might, accord-
ing to Rauner, have no precise determinable “exterior”. It functions as a framework
of orientation providing a tremendous asset related to a socially accepted maxim
(for a critical view see e.g. Geiller & Geramanis, 2001, pp. 51ff.). With regard to
the multi-level model of Bronfenbrenner (1981), theories on professionalism apply
from the macro-system level across the various system levels to the micro-system
level.

(b) According to Rauner (2005, pp. 14f.), professionalism (“Beruflichkeit”) mani-
fests itself not least in the fact that cross-professional activities and the carrying out
of such activities in the workplace and cross-professional competences are not only
“tolerated” but actively taken on board. The latter provide important interfaces both
for the successful completion of training in recognized training-based occupations
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(“anerkannte Ausbildungsberufe”) and the acquisition of vocational skills as well as
for the successful development of the courses of careers and employment. One con-
sequence of these considerations is the assumption that, on the level of vocational
training, professionalism should find its conceptual differentiation in such phenom-
ena as “trainability” and “vocational skills”.

EMPLOYABILITY — EUROPEAN LINES OF DISCUSSION

The European Qualifications Framework as an Instigator for the European
Dissemination of the Concept of Employability

The following has recently become clear from looking at the creation of the European
Qualifications Framework (EQR) and the National Qualifications Framework
(NQR): As a result of developments instigated by the European Union, there is
mounting pressure to ensure that results of educational and training systems can be
compared, as well as any skills acquired by individuals through their work activi-
ties. In order to achieve this, a politically negotiated and “economically manage-
able” regulatory framework was set up. It should be used in such a way that the
outputs from learning and working might be compared in sufficiently reliable terms
(see e.g. articles published by the Bundesministerium fiir Bildung und Forschung,
2005; Arbeitsgemeinschaft Betriebliche Weiterbildungsforschung, 2006; Gnahs,
2011, in particular pp. 74ff.). For these considerations, economic and labor mar-
ket considerations formed a striking point of departure. They are based on a key
conceptual understanding of what is meant, for example, by “jobs” and “occupa-
tions” and to a lesser extent “trades” (see e.g. Clarke, 2011). Considerations regard-
ing “Beruf” and the profession-based organization of the labor market play almost
no role.

The criticism of the politically negotiated categories and their significance is obvi-
ous, relates to the conceptual design of key categories, and is relatively sharp (see
e.g. “Fachlicher Priifbericht zu den Grundbegriffen und Deskriptoren des Entwurfs
fiir einen Europdischen Qualifizierungsrahmen” dated 22* May, 2006*). It is there-
fore not surprising that the ITB Working Group (2008) believes that the aim of the
EQR to specify areas and cross-professional skills is empirically unsustainable. In
their feasibility study, Baethge, Achtenhagen et al. (2006) put forward a proposal
that describes the necessary preparatory work for developing such a framework;
they highlight the fact that the process chosen with the EQR and the NQRs gener-
ates a purely formal point of comparison. However, it turns out that via the political
acceptance of the EQR, concepts enter into national debates on skills auditing, on
the one hand, and on the regulation of educational and training systems on the other.
These are heavily oriented towards labor market policy. There is also a growing
danger that the educational and training system will be subordinated to the needs
and requirements of the employment system (see Heid, 1977 for a critical view of
this issue).
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Employability — Maintaining Work Force for the Internal and
External Labor Market

The Anglo-American debate on employability, in particular, and the ideas associ-
ated with it, are very significant for vocational educational policy (see for example
Powell, Bernhard & Graf, 2011, p. 2). With the implementation of the NQR, here
of the German Qualifications Framework, one might assumption that the discussion
on employability will exert increasing influence on the German debate, too. Against
this background it is not surprising that the ideas addressed in the EQR are used as a
basis for defining the terms “competence” and “skills” (see e.g. Brockmann, Clarke
& Winch, 2011). Moreover, there is an obvious link to the current debate on “key
skills” in the context of work and work-related activity (see e.g. Nijhof & Streumer,
1998; Bahl, Camerer et al., 2009). Almost sequentially, primarily education- and
training-based concepts on key competences and skills like that of Mertens (1974),
which has influenced the German debate for a long time (see e.g. Thoma, 2011, pp.
1171f.), can attract only marginal significance in this European wide discussion (see
also van Buer, 2012).

The debate on employability has led to a wide range of definitions and ideas (see
e.g. McQuaid & Lindsay, 2005, p. 199). The conceptual clarifications vary consid-
erably depending on whether they focus more on (a) the characteristics of those
seeking employment or those in employment or more on (b) the supply of work
and workplace structures or more on (c) the interaction between (a) and (b) (see e.g.
McQuaid & Lindsay, 2005, pp. 197ff.). De Vos and De Hauw (2010, p. 6) highlight
the following: In the concept of employability, the viewpoint of the labor market is
usually taken relatively strictly, both with regard to the external labor market and the
internal (company) labor market (for the latter see e.g. Geiger, 2012). Learning as a
systematic approach to working conditions plays no role, and is probably the invest-
ment in learning that the individual has to make. Overall, there is a group of econom-
ically based concepts. These are used in relation to employment policy (such as the
integration of unskilled workers into the employment system; see e.g. McQuaid &
Lindsay, 2005, pp. 197f.) and at the level of the individual company. In their paper,
which is published as part of the series of Official Publications of the European
Communities, Pacelli, Devicienti et al. (2008, p. 14) describe employability as the

ability of workers to remain attractive for the labour market in terms of
their skills and qualifications, by reacting and anticipating changes in tasks
and the work environment, facilitated by the human resources development
opportunities offered to them. [Overall this is about] marketability of
individuals’ cumulative skills.

Informal learning at the workplace is certainly ‘implicated’ implicitly, in some con-
cepts explicitly (see e.g. Gnahs, 2011, pp. 36f.; for informal learning at the work-
place see the study by Frieling, Bernard, Bigalk & Miiller, 2006). In these concepts,
however, the responsibility of making the workplace an attractive pool of human
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resources (see e.g. Arocena, Nunez & Villanueva, 2007) is still essentially under-
stood as an input the individual is responsible for and has to bring to the workplace.
The focus is on skills, abilities, attitudes etc. which are regarded in horizontal terms
(economy, industry and trade) and in vertical terms (simple work to complex work
structures) as being non-specific to the workplace. Cotton (1993, pp. 3f.) factors in:

(a) basic skills such as reading, writing and basic mathematical skills

(b) problem-solving skills, creative thinking and ability to learn and

(c) affective and motivational characteristics such as willingness to take on
responsibility, positive attitude to work etc.

There is also regional mobility and willingness to compromise (concession of eco-
nomic requirements for employment; see also the German study by Apel & Fertig,
2009).

The question is to what extent there are similar forces at work in the “German”
concepts of trainability and vocational skills, providing indicators for a European
convergence of vocational training and labor market policy discussions.

TRAINABILITY AND VOCATIONAL SKILLS — TERMINOLOGY BETWEEN THE
DESIGNATION OF “TRADITIONAL” WORK VIRTUES AND PSYCHOLOGICALLY
BASED CHARACTERISTICS OF PERFORMANCE

By approaching the questions above, we might expect an answer that draws our
attention to the peculiarities of the German debate which in particular defines the
boundaries of the debate on employability, boundaries that are created to address the
concepts of “Beruf” and “Beruflichkeit” and the dual system of vocational training.

The “Young Workers’ Debate” — a “Stable” Basis for the Current Discussion
on Trainability?

The debate on what constitutes successful learning in vocational education and suc-
cessful integration into employment once again became topical in the 1960s. At that
time, the keywords were “young workers” or unskilled workers (“Jungarbeiter”).
The debate also raised questions regarding the training they needed or might need
in the vocational schools (see e.g. Abel, 1960; Hohn, 1974). In the 1980s the debate
was again resumed about the Weimar Republic regarding those who were not com-
petent enough to work or the youth that was not “ready for work™ (see e.g. Seubert,
1984). In their report on trainability, Dobischat, Kiihnlein and Schurgatz (2012, pp.
13ff.) emphasize the change of perspective since at least the 1970s in the relevant
debates, a change which has made an impact on the debate on employability: It is
about the relativization of the importance of the quality of training programs the
companies should establish to offer to trainees versus the increased emphasis on the
degree of trainability young people should offer to companies.

31



J. v. BUER & G. FEHRING

Relevant studies on young or unskilled workers, such as those by Kuhlmeyer
and Blume (1966), Jaide (1969), Godehart (1972), Griesewelle (1977), Schweikert
(1979), Bunk and Schelten (1980), Kloas and Stenger (1980), Kloas (1981) etc.,
draw attention to the following (for a differentiated study see Hohn, 1974; for a
critical evaluation of these studies see Kell, van Buer & Schmidt, 1984): The rel-
evant publications almost all highlight inadequate levels of knowledge; and for large
numbers of young people they indicate major shortcomings particularly in regard
to “work virtues” required for the job by the training provider and subsequently
by the job provider (see the title of the study by Méller, 1966). The main thrust of
the debate on young workers that took place between the 1960s and the mid 1980s
focussed on shortcomings with regard to necessary work virtues. These were par-
ticularly apparent with applicants for training places with no basic or very limited
school-leaving qualifications.

In many of the studies relating to unskilled workers, a critical analysis was made
to identify what is meant by the term “work virtues” and what interest groups mainly
point out as shortcomings (see e.g. Schwark, 1981; Seubert, 1984; also Kell, van
Buer & Schmidt, 1984). In the debate on vocational educational policy, however,
the impact of this critical thinking was barely noticeable. As a consequence, in the
discussion on the conceptualization of “work virtues” in the sense of what young
people should be able to offer to providers or enterprises the debate in ongoing
(see Dobischat, Kiihnlein & Schurgatz, 2012, pp. 68ft.). To the contrary, the pointed
question what sustainable training quality the companies should offer developed
nearly no active pressure. Compared with this, there was only limited impact on
organizations to take tangible action (for conditions conducive to development of
“work virtues” see e.g. Lempert, 1993; 2011).

The range of words used to describe what young people should be able to offer
covers various “work virtues”. This depends on the origin of the training sites or
labor market sector. There is considerable semantic variety used depending on the
place of work or training context. However, they all include the following: “readi-
ness to work hard”, “punctuality”, “cleanliness”, “discipline”, “respect/ manners”,
“conscientiousness”.

As the Swiss study by Stalder and Stricker (2009) illustrates, the above terms still
carry a lot of weight. This is because — and this could be expressed as an assumption
—they convey important everyday signals of communication. Furthermore, they also
have a high level of acceptance (see Gaus, Hoffmann & Uhle, 2007) — almost in the
sense of being society-based models for training and work.

The Concept of Trainability — a “Wish List” Used as a Meta-Framework?

As indicated above, one can regard the debate on trainability (“Ausbildungsreife”)’
as a response to the still unresolved problem of the unskilled. The fact is that over the
last five decades in the Federal Republic of Germany there has been a significantly
and consistently large group of young people who were subsumed under this term.
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Society is and has responded to this in a variety of ways. The response includes a
demand for more schooling (see e.g. Abel, 1960), increased choice of job-based
training courses (see e.g. Bundesagentur fiir Arbeit, 2009) and the development of
so-called non-theory based courses (see Bundesinstitut fiir Berufsbildung, 2012,
Abbildung A4.3-2). Overall, in Germany, this led from the 1970s to the development
of full-time training courses at vocational schools. Their numbers kept increasing
until 2006 when they catered for approximately 680,000 young people. In 2009 they
had approximately 499,000 young people, including approximately 410,000 young
people in vocational schools following courses that did not lead to a recognized
qualification (see Vocational training report of the BIBB, 2011, Figure A5.1.1).
There is now a debate focussing on “a momentous (sub-)division of young people”
(Dobischat, Kiihnlein & Schurgatz, 2012, p. 45) between those who are not capable
of being trained and those who are capable of being trained, and this debate can be
followed in the latest publications (see e.g. Solga, Baas & Kohlrausch, 2012).

In vocational educational policy the “list of criteria for trainability” of the
National Pact for Career Training and Skilled Manpower Development in Germany
(see Bundesagentur fiir Arbeit, 2009) offers an attempt to define the concept of train-
ability using a set of so-called “critical” criteria, to each of which individual indi-
cators are assigned; the words used for describing these characteristics that young
people should dispose of as “indispensable” input features should be semantically
binding (pp. 17ff.). Young people, parents, schools, careers guidance advisers and
companies are mentioned as those to whom this concept is addressed (pp. 9ft.).
Besides the requirement to standardize the use of the term, there is also an important
self-imposed requirement relating to the setting up of the list (p. 17). However, this
document fails to explain which scientific theories, models and scientific findings
the group of experts is referring to.

The list introduces “fundamental and essential basic features” (Bundesagentur fiir
Arbeit, 2009, p. 18), which in the view of this group of experts must be present if a
young person or young adult is deemed to be “trainable”. However one judges the
plausibility of the listed criteria, their nomination and specification is done without
any further explicit justification. Even the reference to the Delphi Study by Eberhard
(2006), which was apparently carried out in the context of the creation of this list, is
no substitute for the empirical studies actually needed for the implied efficacy of the
skills etc. mentioned in it for successful learning to take place in vocational training.
The list of terms used in the Delphi Study offers a rarely qualified list of semanti-
cally undefined terminology which is then sorted into a significance ranking accord-
ing to the frequency of match. There is then the obvious question as to whether this
list offers more than formalized everyday understanding of skills, competences etc.,
that young people need for successful learning according to unspecified conditions
of company-based training, or whether it simply provides information on the seman-
tic similarities in terminology used in the everyday language of the respondent.

The group of experts puts the list of criteria for “trainability” into the context
of two further conditions for the allocation of students to training places following
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company training. These are the vocational interests of the consumers (“vocational
aptitude”) and the choice of training places and jobs in the regional contexts (“place-
ability”); but this group of experts does not clarify what these two concepts entail
(Bundesagentur fiir Arbeit, 2009, pp. 12£.). Here the latter term is used to take account
of the specific regional and local conditions of the market for training places and
the individual company “in the sense of maximum suitability” (of the applicant) or
because of company-specific characteristics (p. 16). In their study Ebbinghaus and
Loter (2010) show how risky these criteria are because their use is often a determin-
ing factor in training places not being filled, although there is no empirical evidence
to establish a link between this and the successful completion, change or failure of
company-based training (see also Nickolaus, 2012, pp. 6ff.; Stamm, 2012, pp. 21f.).

The semantic breadth of the term “trainability” used in this list is evident in
five areas, these being: “Basic Schooling”, “Psychological Attributes”, “Physical
Attributes”, “Psychological Characteristics of Employment Behavior”, “Personality”
and “Career Choice” (Bundesagentur fiir Arbeit, 2009, p. 17).

A total of 25 characteristics are listed in the five areas. Each one specifies a fur-
ther ranking list comprising up to seven indicators. For example, the characteristic
of “manners” which appears under “Psychological Attributes” lists five indicators
(Bundesagentur flir Arbeit, 2009, p. 54). The characteristic which has a first place
ranking which is explicitly shown as the most important characteristic is:

She/He uses the informal and formal terms of address (“Du” and “Sie”) in the
appropriate context.

This brief account leads to a critical review of the list (for a differentiated review
see van Buer, 2012): In a designated vocational training policy tool, companies use
institutionalized career guidance to control the processes of allocation at the first
threshold and by graduates passing through the system. If we regard this as admis-
sible to describe in the language of their everyday understanding of psychological
traits the capacity of consumers, the foregoing in the concept of the Bundesagentur
fiir Arbeit (2009), can be given very partial plausibility, perhaps, but definitely no
scientific basis (see also Dobischat, Kiihnlein & Schurgatz, 2012, pp. 52ff.). Overall,
this list provides a document which sets out subjective theories on attributes deemed
to be “essential” for the consumers to engage in successful learning and employment
activity.

When we follow the intention of this team of experts the characteristics and indi-
cators should have the function of providing at least an approximate understand-
ing of the various interpretations users have of the term “trainability”. However
— and this may be expressed as an assumption — the goal stipulated by this concept,
i.e. to regulate the use of the word “trainability”, is hardly achievable using this
approach. This is because, apart from the rough and partly contradictory semantics,
the naming of these traits is decontextualized in two ways: (a) The different require-
ments of learning and development are not taken into account in the very diverse
range of industries, professions and training-based occupations etc. (b) Features in
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company-based contexts and the training place itself are not factored in either. The
perspective taken is that of the unspecified training place provider. Therefore it is
only a little surprising that, despite the updated lexicon, the list is based on a very
traditional understanding of what young people have to offer in order to be assessed
by company-based training providers or to be judged by the careers service as being
“trainable”.

This requirement of what young people have to offer comprises; the basic skills
of “Spelling”, (Bundesagentur fiir Arbeit, 2009, pp. 22f.), “Reading — dealing with
texts and media” (pp. 24f.), “Speaking (oral communication skills)”, “Listening
(understanding the spoken word)” (pp. 26f.), “Basic numeracy” (pp. 28f.), “Basic
knowledge of economics” (pp. 30f.) and “Work ethics”, which largely focuses on
the ability to integrate into a work environment. The notion of “value-based action”,
however, is not addressed at all. Roth (1971, e.g. pp. 87ff.) shows this to be a crucial
aspect of mature and professional conduct. Consequently, not even the question of
moral judgement is discussed which — according to Beck et al. (1997) — consti-
tutes an important component of behavioural development (see also Beck, 2010;
Minnameier, 2011).

In summary, the list of criteria may be regarded as a wish list that is norma-
tive, legitimized in a purely formal manner and empirically unsubstantiated in every
conceivable way. Overall, there is little evidence of the theory outlined at the end
of section about skills needed for work that considerations regarding “Beruf” and
“Beruflichkeit” — based on the idea of vocational education and training being prod-
uct and process at the same time (see Kell, 1996) — are incorporated into the collection
of characteristics that apply to trainability as it is worked out by the Bundesagentur
fiir Arbeit (2009). Instead it is expected that the list of criteria — if used as a sig-
nificant conceptual management tool — provides a tool for training providers to help
them to allocate places and to legitimize their allocation decisions.

VOCATIONAL SKILLS — A CONCEPTUALIZATION BETWEEN FORMAL
VOCATIONAL TRAINING POLICY MAKING AND EMPIRICALLY
BASED STRUCTURE

For the concept of trainability (“Ausbildungsreife”), there is no formal regulatory pol-
icy (see Berufsbildungsgesetz — BBiG’). The Vocational Training Act, for example,
makes no provision for this; see also Handwerksordnung (HWO?). In contrast, this is
not the case with vocational competence/skills (“beruflicher Handlungsfahigkeit*).
According to BBiG § 3, “vocational skills” are formally attested for those complet-
ing vocational training (see also Reetz & Hewlett, 2008, pp. 23ft.). § 38 BBiG and §
32a HWO state that “vocational competence/skills” are a key component in the final
examinations in vocational training (see also Frommberger & Milolaza, 2010). The
Conference of the Ministers of Education (see KMK, 2007) bases the development
of core curricula for teaching in vocational schools for recognized training-based
occupations (“anerkannte Ausbildungsberufe”) on the idea of activity-orientied
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teaching and the development of learning areas (“Lernfelder”) as a didactic struc-
ture. The purpose of this is to support the aim of ensuring that young people obtain
vocational competencies/skills as part of their vocational training (for activity-ori-
ented teaching see e.g. Gudjons, 2001; for the learning area concept see e.g. Tenberg,
2006; Buschfeld & Kremer, 2010; Riedl, 2011, pp. 1444t.).

As popular publications from the Federal Conference of the Ministers in Education
(KMK) and the Federal Institute for Vocational Education (BIBB) show, the concept
of vocational competence/skills is well established. Although both organizations are
using it as a general target, it is not surprising that different interpretations are appar-
ent when you compare the two (see, e.g., the diagrams in DEQA-VET, 2012). There
is a very unclear picture as regards the idea of vocational competence/skills when
we take a close look at vocational educational policy — not least because of the vari-
ous authorities involved. Empirical studies such as those by Winther (2010) in the
commercial area point to the measurement of competence. Studies by Abele, Greiff
et al. (2012) and Nickolaus, Abele et al. (2012) highlight the acquisition of dynamic
problem-solving skills by automotive mechatronic engineers and electronics engi-
neers. These reveal preferred terms of empirical investigation relating to vocational
training policy using testable constructs, extracting them from their purely norma-
tive context.

TRAINABILITY, VOCATIONAL SKILLS AND EMPLOYABILITY — TERMS
RELATING TO TRADITIONAL IDEAS OF ADAPTATION IN MODERN
EMPLOYMENT?

The material presented above shows at least two things: (a) In the discussions relat-
ing to vocational training and labor market policy, the conceptual indexing of skills
required for the successful application for a (work-based) training place, the cor-
roboration of vocational skills and employability play an important role for manage-
ment and legitimisation of allocation processes — especially those at the transition
point between secondary school and the vocational training system as well at the
transition between the vocational training system and the employment system. As
shown in the section about the concept of trainability, this indication is carried out
to a large extent on the basis of everyday semantics embedded in the concept of
trainability. The skills indicated in this concept refer on quite “traditional” notions of
the providers of training and work of what characteristics of the consumers support
successful learning in vocational training and help to carry out a successful period
of continued employment. Empirically-based rationale of the choice of criteria and
their ranking is not available and not used. What is striking is the intensive accentua-
tion on what the young consumer is expected to bring to his/her training or employ-
ment, but not — or only to a limited extent — on what characteristics conducive to
development of apprentices providers are expected to offer in their training places,
work places and processes provided by them.
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In regard to the discussion on “trainability”, there is evidently a strong link to the
debate in the 1960s to 1980s on young workers and the “work virtues” that were dis-
cussed in that context. High affinities to labor market policy based on employability
concepts are apparent — possibly in contrast to the self-perception of organizational
debaters in Germany. The latter emphasize what “attractive human capital” in the
guise of those people seeking employment might bring to the internal and external
labor market. The main difference between these two lines of argument therefore
appears to be that the German notion of trainability is not aimed at work activity in
work contexts but at learning activity in training contexts. Reliable evidence relating
to basic schooling, attitudes and skills are the focal point of discussions on voca-
tional education and training and labor market policy. These help facilitate the seam-
less integration of young people into training and work and promote regional mobil-
ity and the willingness to make financial concessions particularly when it comes to
employability.

Recourse to the considerations of Roth (1971) that are already forty years old
throw some light on the slant of the above-mentioned ideas. The “learning of
value-based action” (e.g. pp. 389ff.) and its manifestation, for example, in moral-
based judgement, is rarely discussed in normative-based lists and theories. Due to
its affinity to the debate on skills and the development of training standards, the
notion of vocational skills relates more to meta-cognitive management and the
acquisition of reflexive skills. However, it does not appear that the debate on train-
ability and employability addresses these aspects, and so the somewhat reactive
integration into training and work structures and processes remains the focus of
consideration.

From a vocational, economic and educational perspective, Heid’s critical dis-
cussion (1977) on a “relationship of superiority and subordination” between the
requirements of the employment system and the choice of learning/training avail-
able in the vocational training system is still highly relevant in view of the above
considerations. At least for the German debate, in this light it is the question of
whether the concepts of “Beruf” (profession) and “Beruflichkeit” (professionalism)
again might play an increasing role in the re-balancing of the different requirements
of young people looking for training and work and of providers of training and
employment.

This line of discussion concludes with a reference to the concept of key qualifica-
tions. Although Zabeck (1989) and others (see e.g. Thoma, 2011, pp. 1171f.) carry
out a critical assessment, the compilation of key skills qualifications almost seems
to be a pre-prepared counter proposal to the above stated scenario, as Mertens (1974,
p- 40) has pointed out. Key skills qualifications entail:

developing skills for lifelong learning and for changing social roles,
disassociation using theorisation, creativity, relativisation, linking theory and
practice, understanding of technology, interest analysis, basic understanding of
social sciences, planning skills, communication skills, decoding skills, ability
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to learn, ability to manage time and resources, goal setting, ability to work with
others, perseverance, focus, accuracy, rational resolution of conflicts, reducing
feelings of alienation, desire to achieve.

NOTES

For a German language perspective, see, e.g., Hanf (2011). For an English language perspective, see,
e.g. Winch (2011). For a general perspective see, e.g., Brockmann, Clarke et al. (2011).

For a conceptual differentiation in the labor market and employment system see, e.g. Trinczek (2010).
For the somewhat explosive quantitative developments in unusual working conditions, see e.g.
Bundesagentur fiir Arbeit (2012, p. 11); Statistische Amter des Bundes und der Lénder (2012, p. 87).
4 http://www.bibb.de/de/25717.htm, downloaded on February 6, 2012.

> The term “Reife” (maturity) is used in publications, e.g. by the Bundesagentur fiir Arbeit (The
Federal Agency for Employment, see, e.g., Bundesagentur fiir Arbeit, 2009), but also in publications
by the Bundesinstitut fiir Berufsbildung (The Federal Institute for Vocational Education — BIBB;
see e.g. Eberhard, 2006). However, as it is not related to concepts and findings of developmental
psychology, it is sensible to use the “neutral” concept of competence/skill instead (“Fahigkeit”; for
a debate relating to the theory of youth see e.g. Fend, 2003; Stuhlmann, 2009; Kahlert & Mansel,
2007, and Rauschenbach & Bien, 2012; for transitions, e.g. the first threshold in terms a psycho-social
moratorium with specific developmental tasks see e.g. Hurrelmann & Quenzel, 2012).

The group of experts consisted of representatives from employers, the Bundesagentur fiir Arbeit
(Federal Employment Agency), a vocational college and the Bundesinstitut fiir Berufsbildung (the
Federal Institute for Vocational Education and Training). Representatives from trade unions and the
consumers themselves were not involved.

7 http://www.gesetze-im-internet.de/bundesrecht/bbig_2005/gesamt.pdf

8 http://www.gesetze-im-internet.de/bundesrecht/hwo/gesamt.pdf
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CONTENT, OBJECTIVES AND OUTCOMES OF VET



KLAUS BECK

PROFESSIONAL ROLE REQUIREMENTS AND
UNIVERSAL MORALS

INTRODUCTION

The enduring commercial and financial crisis that originated in the US and flashed
over to Europe in 2008 raises a lot of serious questions not only about economic
interrelations between nations but also on the behavior of political actors and finan-
cial managers in banks, hedge funds and other comparable enterprises. Everybody
agrees that this crisis is not a natural disaster at all but rather a disaster made by
human beings. And again, most people agree when it is stated that it is only a com-
paratively small group of actors who were responsible for the emergence of the
severe and dangerous financial problems we now have to deal with all over the
world. Indeed, they are sure that politicians and managers have brought about the
actual fateful situation. They blame them for having profited illegitimately from
risky business dealings and for ducking out of responsibility for the measureless
losses tax payers now have to meet.

Of course, these things are much more complicated than is sketched out by these
few sentences. But nevertheless they bring one central problem to the fore which is
gaining more and more attention in the public discourse, i.e. the question of how far
the responsibility of persons in certain functions reaches. Whereas one important
question is which standards and rules are demanded by morality, another theatre of
war is opened when it is asked whether different moral standards apply to different
groups of societal actors.

By putting these questions in a very general form we are not only focusing on
the politicians and managers in finance who certainly offer prominent examples for
a discussion of this type. We may also think of the many less spectacular cases
of occupational groups like clerks, priests, nurses, judges, engine drivers, teachers,
insurance agents, apprentices and so forth. Are they subject to different moral rules
or are morals one and the same for all human beings? As is generally known, there is
a prevalent argument that morality is indivisible, i.e. that all people in all places and
at all times are subject to the same moral principles.

This latter ethical position is known as moral universalism — a view held by the
ancient Greeks, the medieval scholastics or the philosophers of the Enlightenment
and still by their modern epigones. They claim that we are given — or can dis-
cover, or may decide upon — generally valid principles which shall command our
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moral acting in any situation. On the other side we meet with a position called
particularism! which claims that obviously people all around the world feel con-
strained by very different moral rules and that this is not only a contingent mat-
ter of fact but a consequence of different equitable and equipollent cultural
developments.

In this paper I want to plead for a third position which I shall call “systemic
particularism”. In doing so, I will use an argument that in the eyes of traditional
philosophers violates a fundamental logical rule. Seemingly, I am going to stumble
straight into the trap of the naturalistic fallacy (Moore) when I argue that fixing of
moral standards in and for our modern world has to be founded on empirical findings
— an argument which also seems to accord with common-sense thinking because we
still stick to the idea that morals (have to) come first and that afterwards our actions
will be judged in the light of previously and independently stated moral rules: in
other words, that moral principles and rules cannot be derived from the realities. In
the following I am going to outline a rationale that works the other way round, i.e.
which is not infected by an explicit or implicit recourse to a divine moral law or a
moral law drawn from pure reason (ante rebus) but is founded (of course not logi-
cally deduced) in the human condition of life in modern societies.> As a result we
will see that there are differences in morals not only for different professions but also
between different roles one and the same person has to play. From this it follows
that we have to rethink the basics of vocational education with respect to its ethical
foundations.

ROOTS OF MORALS
An Evolutionary Perspective

There are two weighty arguments in this context derived from the point of view
of evolutionary theory. The first is a phylogenetic one. It argues that human moral
feeling and thinking evolved in the early days of mankind when our ancestors faced
two fundamental problems, firstly to organize the coexistence of a number of people
within a tribe and secondly to optimize co-operation for the production of necessary
goods. Members of a tribe gained comparative advantage over competing groups if
they succeeded in effectively co-ordinating their life by rules. The better — i.e. the
more efficient — the rules and the stricter their observance the greater the synergetic
effects that could be achieved, e.g. in collective successful hunting, in crop and stock
farming and, when the population reached the limit of the nurturing capacity of the
earth, in the survival of a tribe which was more and more endangered by extinction
(Lampe, 1970; Mohr, 1987; Wuketits, 1990).

For sure, rules were not invented by somebody who sat down and reflected on the
best way to oblige his tribal sisters and brothers to follow a certain mode of think-
ing, feeling and behavior. Therefore this evolutionary approach has nothing to do
with Hobbes or Rousseau’s philosophy of the social contract. Rather we could say
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that moral rules evolved or emerged without being invented deliberately by humans.
They developed in the course of evolution which retained the best models providing
higher “inclusive”, i.e. tribal, fitness than others (Mohr, 1987).3

The second point is very close to the first, though it is neither the same nor logi-
cally implied by it. It is also of evolutionary character and makes two claims. The
first is that at least some of the fundamental moral rules which were superior to
others gradually diffused — during thousands of generations — in our genetic disposi-
tions, so becoming something like fixed connected human behavioral inclinations
to think and to act. Xenophobia on the one hand and charity to our relatives and
neighbours on the other, prohibition of incest and also voracity, enviousness, con-
tempt or disgust might be good and intuitively convincing examples for genetically
driven and in a wide sense “moral” inclinations (Mohr, 1987; Rozin et al., 1999;
Haidt, 2001).*

The second claim is that as human beings we are not only genetically disposed
to several by and large fixed moral judgements but also to learn morals from birth
onwards, that — in analogy to Chomsky’s “ideae innatae” — we are genetically dis-
posed to acquire the moral customs of the social setting in which we are born just
as we are disposed to acquire its language. As a result, we usually “know” what in
our culture is morally right and what is morally wrong. But usually the immanent
reasons of this knowledge are not at our cognitive disposal: Though we know how to
speak correctly we do not know the rules behind our mother tongue and though we
know how to behave (feel, judge, act) in our society or group or sub-cultural clique
we do not know the incitements behind our moral inclinations. This is true not only
for the “learners”, i.e. children and adolescents, but also for their “teachers”, i.e. their
parents, relatives and so on. At least an unknown but supposedly large proportion
our moral thinking and judging, whether innate or acquired during early childhood,
is predetermined by intuition and spontaneous judgement and not the result of con-
scious deliberation (Haidt, 2001).

To summarize so far, we are morally partially fixed and also partially flexible in
that we are disposed to adapt to a culture (ontogenetic aspect) — the culture having
evolved and having been differentiated under geographic, climatic and other natural
conditions (phylogenetic aspect) as well (Casimir, 1993; Lampe, 1993; Cobabus,
2000). Speaking in terms of developmental psychology, we have deep innate moral
roots: In early childhood we acquire by enculturation basic moral convictions which
tend to be relatively stable during life-span. Contrariwise, during growing up,
especially during puberty, we also learn to reflect on and to discuss moral topics in
a more or less rational way. This latter issue has caught the most attention and the
enduring and all-encompassing engagement of practical philosophers. But all our
conscious moral thinking — including that of these philosophers — is still grounded in
and tied back to our phylogenetic basis and our ontogenesis, which is not yet fully
understood and perhaps will never be fully understood (von Hayek, 1996), compara-
ble to an iceberg with its peak representing philosophical ethics and public or private
moral discourse.’
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Psycho-Social Facts

Lawrence Kohlberg’s psychological theory of moral development and judgement,
acknowledged worldwide, is based on Kantian philosophy (Carter, 1986; Siegel,
1986; Beck, 1990). Two assumptions integrated in Kohlberg’s theory are especially
the result of Kant’s direct influence. First, the highest stage of moral development,
i.e. Stage 6,° is nearly identical with Kant’s Categorical Imperative (cf. Colby &
Kohlberg, 1987). This means that — in Kohlberg’s opinion — human moral thinking
tends to develop to a principled universalistic approach following the idea of a gen-
erally valid and applicable rule.

Kant’s anti-particularism is also incorporated in Kohlberg’s theory. The idea of
general applicability and validity is not only preserved for Stage 6 but incorporates
all stages (cf. Colby & Kohlberg, 1987). He claims that a person at his or her par-
ticular moral stage of thinking, be it Stage 5 or Stage 1, uses the respective principle
to decide morally under all circumstances at any time. In Kohlberg’s psychological
language a moral principle as a guideline for ethical reasoning rules moral thinking
in the shape of a “structured wholeness” (Colby & Kohlberg, 1987, pp. 8-9) — the
instantiation of enlightened rationality. In Kohlberg’s view there is no room for pre-
conscious intuitive moral judgments.

It is both interesting and systematically of high importance to trace the influ-
ence of this rationality principle on empirical research and the interpretations of its
outcomes. To give one outstanding example: to measure the individual competence
for moral judgement Kohlberg and his co-workers suggest: (1) to administer three
or four “dilemma” stories, (2) to carry out a Moral Judgement Interview (MJI), and
(3) to collect and analyse all — roughly — 25 to 40 moral arguments the interviewee
is more or less forced to produce (cf. Colby & Kohlberg, 1987). During an interview
her or his attention is drawn to different situations in which he or she is placed, vir-
tually, by variation of the initial story.” Of course, the arguments may change from
one variant to another with respect to its content. Nevertheless, from Kohlberg’s
theoretical point of view, an interviewee should rely without exception on one and
only one stage principle, i.e. the highest one she or he has reached so far in her or his
moral development. But in the empirical reality things do not work that unambigu-
ously. Usually, by varying situations, one and the same person provides arguments
on different stages. The question is how to deal with such findings.

Kohlberg invented the so-called “modal stage” as a “true” measure of a person’s
moral competence. He prescribed that only those answers count for a moral diag-
nosis which are on one and the same stage and take the greatest part of all answers
given by an interviewee. All other arguments whether below or above the modal
stage have to beignored as long as they range below 25 % of the weighted scores (cf.
Colby & Kohlberg, 1987, p. 187).

There are still some more sophisticated mathematical rules for how to deal with
different constellations of resulting answers (ibid.). They all aim at arriving at one
and only one stage as the diagnosed competence of moral judgement. Ignoring the
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cases of stage transition and focusing on the central point of Kohlberg’s argument
it turns out that by manipulation of authentic empirical findings (i.e. by neglect-
ing arguments not in line with that of the modal stage) the theory — including its
philosophical background — is immunized, i.e. the rationality principle seems to be
corroborated. However, by proceeding that way certain deliberations for a given
situation expressed by seriously reflecting persons are dropped and others are kept —
a rather arbitrary strategy.

By a longitudinal study on apprentices in insurance companies we could show
that the moral judgements of our interviewees varied in terms of Kohlberg’s stages
in a broad range (Beck et al., 1999). We presented four different conflict stories deal-
ing with affairs in the contexts of family, friendship (peers), and company’s external
(market) and internal (team) relations. Without going into further details here (see
Beck etal., 1999; Beck & Parche-Kawik, 2004%) we found that only low percentages
of our interviewees stuck to one and the same judgement principle throughout all
context variations (Table 1).

Table 1. Percentage of homogeneously judging cases (N = 495)

DOMAIN
family peer market team

272 % 21.8% 254 % 19.1 %

Even when we drew their attention to the fact that they were making use of differ-
ent moral principles they assured us that the reasons for their judgements had to be
different when and because — in their eyes — the context changed substantively. To
go one step further we can interpret even those results that seem to be homogeneous
sensu Kohlberg as a more or less accidental coincidence of principally differenti-
ated individual moral judgements (Beck et al., 1999). Given these findings we have
some strong indicators for the assumption of moral particularism even within one
and the same society. Of course, as a “moral universalist” one could still retort that
this might be a matter of fact but that on the other hand from an ethical point of view
this fact is not at all acceptable. Rather it could be diagnosed as a societally deficient
state of moral affairs. This point will be discussed in some detail in the next chapter.

INDIVIDUALS IN MODERN MASS SOCIETIES
Systemic Structures

Turning back to the societal and professional side of the ethical problem we can
apply an evolutionary perspective again and state that our modern mass societies
are the result of a succession of developmental leaps from the tribes and clans
populating the earth during the Pleistocene era (Mohr, 1987). With respect to
morals, individuals in that early time were perfectly controlled by their families,
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relatives and tribesmen — groups which included normally at most one hundred
people (Siebenhiiner, 2004, p. 26). Everybody could (and did) observe each other
all day (and night!) and could react immediately to attempts to infringe the rules
in force. The execution of sanctions, too, could be controlled easily and entirely.
Within these relatively small groups everybody was well-known to each other
(see Figure 1).

Figure 1. Social relations in traditional societies.

There and then, obedience to moral rules was not simply a question of intraper-
sonal thinking and willingness but also a matter of effective social control. Morals
were not only taught by socialization. They were institutionalized and imple-
mented efficiently by the simultaneous establishment of social control and a fine
tuned sanctioning system (Eibl-Eibesfeldt, 1973; Wuketits, 1984, 1990; Mohr,
1987). Their primary function was not to help individuals to live virtuously (as
many people claim and believe nowadays) but to make sure that the social group
could exist and act successfully in an adversarial environment. Morals had the
function to pledge group members to behave in a way conducive to the group’s
success.

Thinking of this scenario helps us to recognize and understand some ethically
important changes which have taken place up to now. Today, normally, we live in
huge mass societies. Social relations are often anonymous. By division of labor and
specialization of social functions these societies have been split up into sub-sys-
tems, e.g. economy, law, religion, politics, welfare, education, communication (cf.
Luhmann, 2006). The same happens at smaller scales. Sub-systems like the economy
are split up into, say, production branches, service functions, the financial sector
and so on, down to sub-sub-systems like the computer industry, catering, banks etc.
and again further down to industrial plants, restaurants, savings banks and so forth.
Analogously, in the education system we meet with an elementary sector, primary,
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secondary and tertiary sectors and further down in scale with kindergartens, schools
and universities. The communication system is divided into media, clubs, etc. but
also chat-rooms and other virtual assemblies.

The important thing is that we as individuals are integrated in our societies by
playing different roles which in turn are the functional elements of sub-systems (cf.
Parsons, 1978; Luhmann, 2006). The sub-systems contribute to the overarching
supra-system by producing a special output, e.g. goods and services (economy), law-
based sentences (jurisdiction), earthly or heavenly orientations (churches, other ide-
ological institutions), laws and rulings (legislative), health care (medical services),
literacy (education system)and so forth. To fulfill their tasks they have developed
specific internal structures which to a major part consist of functional rules and hier-
archical arrangements of members.

From an individual perspective acts and rules specific to a given sub-system are
nothing else than role expectations directed to persons who enter this sub-system
willing (or being forced) to contribute to the production of the output specific to that
sub-system. Again, the internal structure of any sub-system is permanently adapted
by evolution to produce the output optimally. And it is almost unnecessary but nev-
ertheless of major importance to add that, of course, each sub-system has devel-
oped its own specific “logic of production”, i.e. sets of standards and structures of
professional acts, equaled and mirrored by role expectations (cf. Luckmann, 1996;
Luhmann, 2006).

In our societies one and the same person normally occupies not one or two but
several or even many roles which are part of different sub-systems (see Figure 2).
For instance, as mothers, fathers, or children, we hold roles within the sub-system
“family”, as teachers we participate in the sub-system “public education”, as con-
sumers we act in the economy, as voters we are part of politics, as clerks we belong
to a company, as TV-watchers we are in the “entertainment system”, as sharehold-
ers we play a role in the world of the stock exchange, as users of trains, planes,
trams and undergrounds we enter the “traffic system”, and as authors or readers
of articles like the others in this book we are part of the sub-system “academia”.
There are hundreds of roles we can play. And — what is important — in each role we
will meet different people who in turn meet different role players within their sets
of roles.

Compared with the early days of humanity, and even to social arrangements up
to the beginning of the modern era, one major difference is the following: From the
perspective of the individual, we have to state that in present mass societies we live
as the holders of roles integrated in different sub-systems, whereas in former times
people lived and worked in a more or less holistic setting, being involved totally
in an all-inclusive living environment (Lebenswelf). On the societal level the cor-
responding structures can be described as sub-systemic arrangements which absorb
individual inclinations, suitability and competences to achieve their function as part
of a whole, the supra-system. And these sub-systemic arrangements are organized in
the shape of professions and vocations.
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Figure 2. Integration of individuals in mass societies.

Implications for Morals

There is still one point left which has to be added to the present argument. The inter-
nal specific rules which the sub-systems have developed include not only “technical”
algorithms but also moral prescriptions, the reason of which is grounded in the basic
function and meaning of the respective sub-system. For instance, the ethical foun-
dation on which the economic sub-system is built consists in justice of exchange,
in a strategic orientation towards economic advantage by self-interested but nev-
ertheless fair actions, and in observance of contracts. This moral concept reason-
ably matches Kohlberg’s Stage 2 (see footnote 6). To deliberate along these ethical
guidelines is morally justified because then the sub-system “economy” best meets
its task in serving the supra-system by supplying goods and services and by saving
resources.’

Hence, even selfishly motivated acts can be morally obliging given certain sub-
systemic role requirements (e.g. in a market economy) which, in turn, are grounded
in the morally legitimate function of the sub-system as part of a supra-system. By
contrast, within another sub-system, say welfare, a different foundation of moral
rules has evolved. Playing a role in this functional setting is grounded on the idea
of helping another person (or helping each other) to enhance her or his quality of
life or prevent it from deteriorating. There are, of course, multiple fields or sub-sub-
systems where a moral imperative of this type is to be obeyed, e.g. schools, hospitals
and homes for the aged, medical care and social work.!® Very often the underlying
motivation of role-conforming behaviour in these settings is erroneously identified
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with “pure” morality as such. But it is better understood and more consistently mod-
eled as fulfilment of role expectations, whether by free will or by more or less inten-
sive social pressure. This moral segment might be represented best in terms of moral
psychology by Kohlberg’s Stage 3.

Two further functionalities establishing different moral orientations may be
added. Firstly, we focus on organizational role acts in a broad meaning, for instance
management activities in companies or communities, establishing law and order in
traffic as well as in judicature, or implementing rules by interpreting laws in public
areas or private domains. In short, the principle of this whole moral field resembles
very much Kohlberg’s Stage 4. And secondly, we have to think of the invention of
rules,'! again in a very broad sense, ¢.g. as a member of any type of parliament, be it
in the realm of government or at lower levels in school boards or club committees or
in the management of companies by implementing a corporate culture. This type of
moral orientation is similar to Kohlberg’s Stage 5.

All in all, we might differentiate at least four basic social functions (see Table 2)
to which sub-systems, and respectively types of situations within sub-systems, could
be subordinated under a moral perspective (Beck et al., 1999).

Table 2. Types of social constellations in terms of Kohlberg's hierarchy of moral stages

Social function Moral orientation (approx.)
competition Stage 2
co-operation Stage 3
co-ordination Stage 4
constitution Stage 5

As a result, we can state that nowadays individuals are integrated in modern mass
societies by social roles they have to play. These roles include role expectations
which are “defined” within and by the respective sub-systems. Role expectations
contain among other things specific moral obligations (Sommer, 1996; Steinvorth,
2002). Any bundle of role expectations formalized as functional within a given sub-
system is also called a vocation or profession. Thus, under a moral perspective, our
modern societies are based on the intrinsic concept of moral particularism.

As an ethical universalist one might deplore this state of affairs. But an attempt
to impose universal moral rules obviously would end up in a collapse of the fili-
gree structures of our systemic organized societies as well as of the cultural differ-
ences all over the world (Rappe, 2003; Zigon, 2008). Universal ethics erroneously
implies that our complex world can be arranged and mastered by a few moral laws
which claim unrestricted validity at any time in any place. Perhaps this might have
been a meaningful idea for the human condition in past ages, but today we are in
need of differentiated morals well adapted to the “logics” of the sub-systems which
we enter partially and temporarily by playing the respective roles — i.e. systemic
particularism.
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IMPLICATIONS FOR THE MORAL BASE OF VOCATIONAL EDUCATION

Given the interpretation of the relationship between individual and society as
sketched out above we are faced with the question of how we as “whole” individuals
can cope with the fact of being “partialized” as role keepers acting in different sub-
systems where we have to adhere to different rules and values, particularly different
moral commandments. Under such circumstances the objective to develop and to
uphold an integrated coherent personality, i.e. a personal identity, seems to be in
danger (Beck & Parche-Kawik, 2004). Indeed, in social sciences the phenomenon
of being divided up into several roles is referred to by the notion of “patchwork
identity” (Keupp, 1999).12

The question in vocational education is then how to deal with the requirement
that young people have to learn to differentiate between types of situations they have
to master (see Table 2) and to align themselves with the moral standards adequate
for a given type of situation. It is not enough by far to draw their attention to insti-
tutional differences, e.g. between company, family, traffic, discotheque etc. Inside
those institutions it is necessary to differentiate again, say, in companies between
team situations, interactions with superiors, subordinates, customers, suppliers, pub-
lic authorities etc. In all these interactions the content of the role varies to a greater
or lesser extent including the moral rules to be observed.

Things get more complex if role conflicts come into the play, e.g. if one has to
co-operate within a team but at the same time is aware that after finishing the current
project one or more members of the team will be released, or if it is necessary to
work overtime while one’s spouse or children are expecting one to be at home, or if
a new supplier offers goods at a lower price than that of his competitor with whom
one has conducted business for a long time and who might be dependent on one’s
order. In all such cases to arrive at a solution it is necessary to decide on one of the
roles involved to be enforced as predominant and to provide the criteria for a morally
acceptable decision.

To keep oneself a coherent personality, there seem to be two strategies available.
The first is to make young people in vocational education aware of the fact that
they have to play different roles and to develop something like a “super ego” as the
instance for deciding upon their choice of a situationally-adapted role concept. The
second consists in selecting one role out of one’s set of roles and endowing it with
centrality, i.e. as “defining” one’s identity. Presumably, every individual ranks her or
his roles on a virtual scale ranging from “most central” to “peripheral” and, in case
of doubt, prefers the rules, values and commandments of the higher ranked role. This
ranking may be modified during the course of life especially during the different
development phases to be passed in pre-adulthood.

Of course, normally all these processes will take place without the involvement
of the consciousness. But it is a challenging task in vocational education to offer
apprentices a cognitive access to them and to stimulate young people to reflect on
them. Their developmental task in this phase of life is to integrate new and — with
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respect to their social life — important roles as employees into their personality and to
cope with new types of social situations and interpersonal conflicts they meet within
the working world.

Usually, these occurrences are not recognized by apprentices as having a moral
core and therefore they experience them superficially as disturbances to be under-
stood in terms of strength and weakness or obedience and insubordination. But in
most cases these are not appropriate categories to find acceptable interpretations
and solutions for situations that are felt more or less clearly as problematic and
conflictual. Therefore moral education in the context of vocational education has
to introduce and to familiarize apprentices with categories suitable to describe and
to analyze moral issues as conflicts of values. Furthermore it has to introduce an
understanding of the fact that people have to play different roles and that each role is
connected with more or less different expectations which have to be fulfilled as long
as they are in line with rules and values inherent to the respective role. In terms of
emotions they also have to learn to bear friction between different roles they have to
play and that there is not always a clear and satisfying solution.

As sketched out above, in its social aspect life in our modern mass societies has
become complicated and possibly it will become even more complicated in the pro-
cess of globalization when, as a result of international mobility of the labor force,
the range of values coming into the play is multiplied.!* To stress it again, the idea
of moral universalism which might have been adequate for the ancient conditions
of living in hordes and tribes is obsolete at least since the advent of the modern era
characterized among other things by the progression of division of labor — one of the
reasons for the appearance of social roles.

Moral universalism holds that there are some few (if not only one'*) basic and
indubitable moral rule(s) to be observed at any time, at any place and under all condi-
tions. This idea is no longer valid in our multifaceted living environment. Rather, by
claiming absolute and unconditional obedience it has become dysfunctional in that
it neglects the evolution and differentiation of systemic and sub-systemic cultures.

Nevertheless, at present universal moral positions are still claimed not only by
religious communities, especially by fundamentalists of different faith groups, but
also by many philosophers. Besides the awkward instance that they are not at all
compatible with each other, they place people who are confronted with different
role expectations unnecessarily in difficult positions which cannot be overcome by
orientation to one and the same or to very few moral principles. Rather, we are in
need of a systemic particularism in the foundation of morals which keeps up with the
development of our modern societies.

Moral universalism is not helpful under the conditions of systemic structured
environments. On the contrary, it overburdens individuals by obliging them to stick
without fail to only one (or some few) rule(s). As a reaction many of them therefore
tend to abandon moral reasoning at all, to drift morally through changes of mood or
to relapse to crude Stage-1 egoism'® (the latter being not at all consistent with the
moral standards of the respective sub-systems) failing at the same time to develop
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a consistent identity. This might have been the case with many politicians, manag-
ers and other professionals who seem to have lost any commitment to any moral
value. The evolution of societies has already been complemented inwardly by the
evolution of their systemic ethical bases while the majority view seems to pause at
a stage which became dysfunctional long ago. All the more then is it the moral duty
of vocational education to furnish young people with an adequate moral view of life
which nowadays has to be founded in systemic particularism.

NOTES

I At this point we very often meet with the notion of “relativism” which, strictly speaking, is the
opposite of a “claim to absolute validity”, but “universalism” does not imply this claim.

2 In other words — not mine but those of Karl Marx — I try to put professional ethics from its head onto

its feet.

This first hint of the evolutionary development of morals, which has received broad attention in the

last, say, fifty years, goes back to the famous German Nobel laureate, Friedrich von Hayek (1996).

Admittedly, up to now we do not yet know in detail which of our moral inclinations stem from genetic

sources. On the other hand, and interestingly enough, some “deep” philosophers of morals after long

and complicated reflection seem to detect nothing but our innate moral ideas — to put it in analogy to

Noam Chomsky’s “ideae innatae” (Chomsky, 1972).

> Konrad Lorenz (1973) showed that Kant’s “categories”, discovered and defined by him as the rational
transcendental precondition of epistemological insight, is nothing else than the qualities of our evolved
sensory organs, adapted to the physical world as our habitat.

® 1In short the stages are: 1. Obedience and punishment orientation; 2. Orientation to exchange and
reciprocity; 3. Orientation to approval and helping others; 4. Authority and social-order orientation; 5.
Contractual legalistic orientation; 6. Conscience and principle orientation.

7 For instance, in the famous Heinz dilemma the interviewees have to reason whether they want Heinz
to steal a drug for his beloved wife who is seriously ill. Afterwards they are also asked whether they
are ready to steal for their friend, for a foreigner or even for a dog.

8 In are-analysis of Kohlberg’s own data, Reuss and Becker (1996) found similar results.

In short, to run a business at minimum cost, i.e. to strive for maximum returns, is nothing else than to

spare resources, be they in the shape of material, capital or manpower.

To be sure, a person working as a manager in a hospital acts as part of the sub-system “economy”.

Though nowadays we have many consciously developed rules, be they “technical” or moral, this does

not change anything with respect to the culturally immanent hidden rules mentioned above.

12 Often this concept is used in the context of describing postmodern youth as a state of being open to
new and changing experiences in reconstructing and reordering one’s identity. But it also fits very well
in the state of the problem which is discussed here.

13 Think of the “clash” of Christian and Islamic values, for instance.

4 Ase.g. Kant’s Categorical Imperative states.

5 Which might be adequate in some other sub-systems like some sports disciplines (e.g. boxing,
Formula One) or other pure competitive arrangements.
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SITUATIONISM IN BUSINESS EDUCATION - ARE
SITUATIONS THE SMALLEST DIDACTICAL UNITS?

BACKGROUND

The formulation and justification of learning goals is one of the major challenges
confronting teachers (Meyer, 1975a). At the micro-level of teaching, this requires the
formulation of what the learner should be able to do at the end of the class (Posch,
Schneider & Mann, 1989, pp. 6-34). At the macro-level of curriculum development,
we experience the “core issue of didactical reflections” (Beck, 1982, p. 140), i.e. the
selection of those sections of the infinite, variegated real world that should be taught
in classes (Meyer, 1975a; 1975b). This selection is based on the three criteria of
curriculum relevance, i.e. science-orientation, character-orientation, and situation-
orientation (Reetz, 2006, p. 57).

Up to the 1980s, the predominant criteria of curriculum relevance were those
of neo-humanistic science-orientation and character-orientation (Reetz, 20006,
p. 57). On this foundation, teaching was divided — in a first attempt of didactical
reduction (Griiner, 1967) — into different professional domains, e.g. into a business
or into a political education domain. By a second step, these domains were fur-
ther segmented into different professional fields, like retail, insurance, and bank-
ing. Finally, these professional fields have been divided into different school sub-
jects, like bookkeeping, internal accounting, and external accounting. Therewith,
under this systemizing, the school subjects represented the smallest didactical unit.

School subjects defined the learning goals; lessons were given within the bound-
aries of school subjects. The result was highly discipline-oriented lessons whose
subjects often were unconnected to each other (Kell & Kutscha, 1977, p. 345). A
consequence, especially in professional schools, was a lack of transferability of the
acquired knowledge (Dubs, 2000, p. 15).

In contrast, in the past two decades, situation-orientation has become predomi-
nant, particularly in vocational education. In the mid 1990s, the learning field
approach tried to improve vocational education through problem-based learning,
which is grounded in the employment of realistic tasks from professional practice
(Kultusministerkonferenz, 2007; Tramm, 2003, p. 2). While in the former, subject-
oriented curricula the learning objects are structured by the different subjects, in
the learning field approach a learning object is structured by different professional
tasks (Dilger, Krakau, Rickes, Sloane & Tiemeyer, 2006, p. 3). Thus, learning at
schools should no longer be based on a subject classification system resulting from

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 61-74.
© 2013 Sense Publishers. All rights reserved.



T. BIENENGRABER

the science-orientation criterion, but rather be based on the professional logic of
actions. Therefore, the learning field approach can be understood as the curricular
basis for problem-based learning in complex teaching-learning arrangements.

The introduction of the learning field concept was accompanied by a restructuring
of learning contents. This structure now consisted of action fields, learning fields, and
learning situations. Thus, the learning situation becomes the smallest didactical unit. On
the one hand, the learning field approach is grounded in the theory that personal skills
and competences are acquired mainly in a field-specific manner (Reetz, 2006, p. 61).
On the other hand, the learning field approach is informed by the belief that knowledge
becomes applicable only if combined with related situational aspects (Buschfeld, 2003,
p- 2; Gerstenmaier & Mandl, 1995, p. 5; Sloane, 2003, pp. 4-6). However, it remains
unclear what these situational aspects are and how individuals build a certain situation.
First and foremost, from vocational business educational research, from overall educa-
tional research, or from educational psychology research it is still unclear how a situa-
tion is defined (Beck, 1996, pp. 87-88; Heid, 2001, p. 514). Researchers are confronted
with a myriad of theoretical approaches to this notion, impeding the use of the construct
of situation as a coherence-generating concept. Additionally, if it is unclear what situa-
tions are — in particular general and professional situations — it is difficult to deal with
learning situations or even to construct them. Moreover, in the same vein, it seems dif-
ficult to identify the learning situation as the smallest didactical unit and to find out if
the learning situation is indeed able to provide curricula with a structure.

Based on these reflections, this paper contributes to research by (1) providing a
detailed systematization of the “situation” construct, and (2) discussing the conse-
quences of a theoretically derived notion of situation on didactics. The remainder of
the paper is set out as follows: the second section introduces a theory of the situation;
the third section discusses the role of the learning situation as the smallest didactical
unit; the final section describes the implications for business education in the con-
struction of learning situations.

A SITUATION THEORY
Basic Assumptions

Based on an anticipatory approach, the didactic principle of situation orientation
identifies those learning contents that will enable the learner to cope with future situ-
ations. Conversely, situation orientation implies the inference of learning contents
from situations that should be dealt with (Robinsohn, 1972, p. 45). The notion of
situation also plays a major role in business education and is thus referred to as the
reference point of didactical reasoning (Beck, 1996, p. 87). Identifying ways of gen-
erating or developing dispositions that are required for addressing real-world situa-
tions has always been a fundamental concern of educators (Brezinka, 1995, p. 18).
Therefore, the notion of situation is very commonly used. But at the same time its
use is based on different interpretations. For example, the interpretation ranges from
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an objectivistic (Parsons, 1967, p. 164; Laucken, 1995, p. 933) to a subjectivist one
(Berger & Luckmann, 1993, pp. 60—-64; for a review: Gerstenmaier & Mandl, 1995,
pp- 15-28). Furthermore, these two interpretations are reconciled by an interpreta-
tion that regards both the internal perception as well as the external world as relevant
(Esser, 1996, pp. 1-5).

The perspective adopted by the situation theory presented in this paper is
grounded in this last interpretation. However, it also changes it in some areas.
The situation theory on a structural level implies an interaction between the men-
tal structures of an individual and external environmental influences (for a com-
parison of this perspective with other perspectives see Laucken, 1995, p. 933).
Thus, situations do not “exist” as independent entities, but only as results of mental
constructions that rely on perception and interpretation of what is perceived. The
result of these perceptions is an individual interpretation of the world in which the
individual acts. Thus, acting is the consequence of a subjective construction of the
world: Individuals perceive environmental conditions, interpret these conditions
by using their mental structures, and, from this interpretation, they develop a strat-
egy of action. The result of this specific perception is a situation that delineates the
boundaries of action. In summary, a situation is the result of an individual mental
construction in which (1) the individual detects, based on mental dispositions and
empirical conditions, a discrepancy between a given status and an intended status;
(2) the individual compensates this discrepancy by appropriate action; and (3) the
individual evaluates the success of this compensation.

Situations can be identified according to six aspects. These aspects are the interre-
lated structural elements that comprise a situation. These elements, based on Beck’s

CEINT3 EEINT3 EERNT3

1996 approach, are “time”, “object constellation”, “conceptual approaches”, “social

LRI

role”, “evaluation”, and “goal and intention” (Beck, 1996; Bienengriber, 2012).

The Structure of a Situation

* “Time” refers to the duration of a situation. It cannot be denied that situations
as subjective constructions stretch over a certain period of time. However, it
is still debatable when situations start, how long they /ast, and when they end.
Since situations are mental constructs, i.e. since situations arise from subjective
construction, they are strongly related to the present. They arise from the
actual experience of individuals. This raises the question about the duration of
the present, i.e. the time required for the integration of two different stimuli.
Based on the assumptions introduced in the last section, situations require a
combination of different mental and external conditions that are accessible to
subjective perception. Otherwise it would be impossible to define an intended
target state of the real world on the basis of an analysis of a given state, since
the definition of the intended target state necessarily implies changes from (and
therefore is in connection with) a given, initial state. But if the initial and the
intended target states are not integrated into one cognitive unit, there are only
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two different, though independent, states (Poppel, 1997, p. 57). Therewith, the
ability to integrate the initial and the intended state into one unit is a prerequisite
for perceiving the present. Building this unit means making the initial and the
intended state accessible to experience (ibid., p. 65). The subjective present
is thus based on an integration mechanism which is limited in time. This time
limitation is determined by the point in time at which two events cannot be
integrated anymore. The physiological boundary for this moment is about three
seconds (Poppel, 1997, pp. 63—65; Wundt, 1913, pp. 7). Therefore, due to the
physiological capabilities of individuals, the subjectively perceived present can
last a maximum of three seconds (Lehrl et al., 1982; Poppel, 1997). These three
seconds describe the time span of a so-called “basic situation”, i.e. those discrete
sections of a present that form each situation.

“Object constellation” refers to memory and attention processes. It describes
intra-psychic processes of selection which (1) choose those elements from the
overall perceivable external environment and the mental long-term memory, both
of which are needed for a currently intended action (Neumann, 1996; van der
Heijden, 1996), and (2) temporarily store these elements in short-term memory.
“Conceptual approaches” determine the objects that are actually used for the
subjective construction of a situation. Therefore, conceptual approaches refer to the
stock of knowledge from which an individual may profit, i.e. the perception and
interpretation patterns that generate an individual’s predisposition to accept certain
types of information rather than others (Neisser, 1996, p. 26). The influence of these
stocks of knowledge on the construction of situations is twofold. Firstly, conceptual
approaches determine what can be perceived and thus which environmental conditions
are available for the construction of the situation (and, vice versa, which are not;
Albert, 1982, pp. 20-22; Neisser, 1996, p. 26). Secondly, conceptual approaches
influence the subjective meaning attributed to a perceived object, i.e. they determine
the way in which an object contributes to the construction of a situation.

“Social role” refers, on the one hand, to the capability of an individual to
adopt different social roles, and on the other hand to the use of this capability
for the construction of situations. In the interpretation of role expectations
arising from every social interaction the individual (1) has to recognize these
expectations by its role-taking competence before (2) deciding if he or she is
willing to meet these expectations. Herein the social role does not determine
the concrete action, but predetermines, for the case of role-compliant behavior,
the boundaries of action within which the individual is free in his or her decision
about which actions to take.

“Evaluation” allows the individual (1), according to certain criteria, to choose the
action that is best suited to overcome the discrepancy between given and intended
status, and (2) to decide if the intended status is “permitted” or “prohibited”. In
this process, different levels of analysis have to be distinguished. On a first level of
analysis, the individual has to decide by an effectiveness criterion which actions are
in principle suitable for achieving the intended status. Furthermore, an efficiency
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criterion, within the actions that are in principle suitable for achieving the intended
status, allows for identifying those actions that fit subjective preferences best. Finally,
a moral criterion allows for deciding if the remaining possible actions should be
actually implemented or not and if the intended status is actually desirable.
Furthermore, “goal” and “intention” are two further elements indispensible for
the construction of a situation. Both elements are inextricably linked to each
other. Thus, in this paper they are differentiated only analytically, but generally
they can be regarded as one single structural element of situation. While the goal
refers to the desired outcome, the intention refers to the individual purpose of the
implementation of a certain goal (Heckhausen, 1989, p. 214). The construction of
a subjective situation requires the intention to achieve a certain status. Thus, the
analytically distinguishable elements “goal” and “intention” are the starting point
for the entire process of the construction of a situation.

Interdependencies between the Structural Elements of a Situation

The considerations related to the duration of a situation are only valid for basic situ-
ations — and thus entirely irrelevant for didactical purposes. In order to provide more
detailed considerations concerning the end or the change of composed situations (cf.
footnote 5), it is no longer sufficient simply to list the structural elements but rather
their relationships should be investigated. The relationships between the six struc-
tural elements are summarized in Figure 1.

surrounds [ _
Time

—

\ limit (10)

Conceptual

Approaches determines (9)
Ad _ Object-
ichange (1) etermines (2) Constellation

h 4

Social Role Evaluation

limit (11) determines (7)

Figure 1. Interrelation of situational structural elements.
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The starting point for the construction of a situation is the comparison of the diag-
nosed actual status with an intended goal status. This goal-setting process is strongly
linked with the construction of an intention. Indeed, the motivation phase previous
to the decision requires a balancing of different possible future intentions. Only after
this step does a certain intention become a goal (Heckhausen, 1989, pp. 212-214).
Accordingly, goal setting is dependent on the actual intention, thus allowing that
goal and intention to become the starting point for the construction of a situation (cf.
the figure for goal and intention).

The construction of the intention is, in turn, dependent on an individual’s knowl-
edge base and therewith on her or his conceptual approaches (cf. arrow 1 in the
figure). If, for instance, a particular conceptual approach is not available, intentions
including this concept cannot be constructed. In other words, an individual can only
pursue goals he or she is able to perceive and to interpret. Thus, while the construc-
tion of a situation starts with the intention, the boundaries of this construction are
delineated by conceptual approaches. At the same time the conceptual approaches
are dependent on the intention, too. This is the case when the individual aims at
expanding her or his knowledge bases towards a certain direction, i.e. when she or
he learns new conceptual approaches (arrow 2). To do so, the individual must know
what she or he wants to learn (this refers to the limited range of possible goals), but
this intention directly influences the conceptual approaches.

The intention is aimed at realizing a goal, i.e. at the implementation of certain
wishes within the external or mental world of an individual. Thus the object con-
stellation is addressed (arrow 3). If in the phase before the decision a certain goal
has been selected that drives the following individual action, this goal determines
the orientation of the object constellation. As a result, the individual’s attention is
directed primarily to those elements that contribute to goal achievement, while other
objects are ignored (Heckhausen, 1989, p. 204). The goal directs attention and thus
object constellation.

The opposite direction is also possible because this direction allows the individual
to react to unexpected events. Certain objects may attract the attention of an indi-
vidual, possibly leading to a change in goal-setting and acting (arrow 4).!

The social role depends on the object constellation. The social role determines the
individually perceived and interpreted expectations (arrow 5). The understanding
of the current role is nurtured by the active interpretation of social conditions and
thus arises from the perceivable world in terms of relevant objects. The individual
perceives empirical facts, provides them with meaning with recourse to its concep-
tual approaches, and transforms them herewith into objects that are relevant for role
determination.

At the same time, since the adequateness of certain goals may differ according to
the social role taken by an individual, the social role influences goal and intention
(arrow 6). Therewith, the social role is also connected with the criteria employed by
an individual to evaluate the admissibility of an action in terms of effectiveness, effi-
ciency, and morality (arrow 7), since particularly the evaluation of the admissibility
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of an action is based on the social role adopted by an individual within a certain
setting. Thus, the social role limits the range of possible actions, while the evalu-
ation chooses the possible actions within this range, based on their effectiveness,
efficiency, and morality (arrow 8).

Finally, conceptual approaches play a crucial role in the interdependence model,
since they influence all other elements of this model. This deterministic function can
be identified in the evaluation element. The quality of the evaluation of a goal or an
action depends on the degree of an individual’s cognitive development (arrow 9).
For example, if the individual has a high competence of moral judgement, he or she
can rely on those conceptual approaches that cannot be expected at lower levels of
his or her competence in moral judgement. The same reasoning applies to the evalu-
ation of effectiveness and efficiency. The knowledge an individual has at her or his
disposal to evaluate the effectiveness and efficiency of actions limits the standards
that can be used for this evaluation (arrow 10). Thus, conceptual approaches define
the quality with which an individual is able to evaluate his or her own goals and
actions. The same reasoning applies to the degree of development of mental struc-
tures in general. Thus, conceptual approaches also determine object constellation,
since the quantity and degree of development of conceptual approaches depends
on the quantity and quality of the objects an individual relates to a certain stimulus
constellation (arrow 12).2

As a result of the same interdependence, conceptual approaches also determine
the social role of an individual (arrow 11), since this social role depends on the sub-
jectively available perceptual area, which in turn is represented by the individual’s
bundles of expectations. Thus, conceptual approaches limit the expectations an indi-
vidual can attribute to him- or herself in a certain social role.

To sum up, conceptual approaches are a core structural element of a situation.
This is due to the fact that they exercise a limiting effect on any other element,
since they determine the quality with which an individual constructs a situation by
integrating mental and external conditions. Duration and state of a situation depend
on the intentions of the individual who is constructing a situation. By the intentional
control of the gap between desired and actual conditions, the situation lasts exactly
as long as the intended goal is achieved.’ At the same time, the goal depends on the
intentions of the individual. The other structural elements become involved in this
process. Initially, the object constellation should be considered. On the one hand, it
leads the individual, depending on her or his intention, to considering those objects
that are required for the implementation of the intended action. On the other hand,
the object constellation allows for directing one’s attention towards new objects and
even for formulating a new intention in the case of the occurrence of an unexpected
constellation of stimuli. Furthermore, the object constellation may also influence
the formulation of intentions indirectly through its influence on the definition of the
social role of the individual.

Thus, changes within a situation arise from changes in the content of the structural
elements, while changes from one situation to another are derived from changes of
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goals. Changes in the content of subordinate structural elements are consequences
of changed goals, not their causes (Beck, 1996, p. 94). An exception to this rule can
be identified only with the object constellation that may react to unexpected stimuli
by a change of motivation factors and thus may be able to revise the original goals.
Therewith, an individual remains in the same situation as long as the content of those
structural elements that influence the goal formulation remain unchanged. The situa-
tion ends when the individual has achieved her or his goal.

ARE SITUATIONS THE SMALLEST DIDACTICAL UNITS?

In the previous sections, the first research question about the notion of a situation
and the structural elements has been answered. This third section is devoted to the
second research question, i.e. if it is reasonable, based on this theory of the situation,
to consider the (learning) situation the smallest didactical unit, and with which situ-
ations the learning field approach is dealing.

The learning field approach is made up of three components; action fields, learn-
ing fields, and learning situations. Action fields are complex professional fields of
activity (Sloane, 2000, p. 81) that summarize particular professional tasks and are
related both to professional and non-professional life. These professional tasks are
not represented by separate and identifiable discipline contents but are rather profes-
sional assignments that require a holistic, interdisciplinary approach. Thus, action
fields provide the boundaries within which apprentices have to deal with profes-
sional situations.

Learning fields lie within these boundaries. These learning fields are didactically
developed action fields and thus represent genuine tasks that could occur within
professional action fields and should be solved by proper acting (Kremer & Sloane,
1999, p. 6; Sloane, 2000, pp. 81-82; Dilger et al., 2006, p. 6). From apprentices they
require the competence of actually being capable of solving the task. For example,
learning fields could represent “situations” that could occur to a business clerk.*
Thus, learning fields describe practical “situations”; learning should allow for
addressing these practical “situations”. A clear reference to situation orientation as a
criterion for curriculum relevance can be identified at this point, since this criterion
addresses the question of the qualifications (Robinsohn, 1972) that are required for
coping with professional “situations”.

The learning “situation”, i.e. the third component of the learning field approach,
represents the methodological implementation. The learning “situation” is the result
of attempts to implement action fields in complex teaching-learning arrangements
in terms of action-oriented teaching (Sloane, 2000, p. 82; Tramm, 2003, p. 2).
Competencies that arise from the analysis of the learning field are taught (Bader &
Schifer, 1998, p. 230). Thus, the learning “situation” is the didactical unit in which
or on the basis of which’ teaching takes place.

With the learning field as the concrete professional “situation”, two things are
expected from apprentices. Firstly, they must be able to construct a certain situation
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as described in the learning field on the basis of the occurrence of certain environ-
mental conditions — and they must not construct another one. Secondly, they must
possess the specific competencies that are necessary to address that special situa-
tion. Thus, according to the learning field approach, apprentices need to learn both a
“construction competence” and a “coping competence”. From a didactical point of
view, this twofold expectation is problematic, since in the event of a failure of the
learner the diagnosis of the cause is difficult. Has the student not acquired the neces-
sary “coping competence” (e.g. the necessary field-specific knowledge), or has he
or she simply not been able to construct the expected situation? From this different
measures would follow, depending on the case which is relevant. While a lack of
“coping competence” may be supposed to be relatively easy to teach (without going
into detail regarding the didactical issues related to the competence aspect), a lack of
“construction competencies” generates greater problems.¢

Based on this reasoning, learning fields thus have a curricular implication: they
represent the didactical units from which the competencies to cope with professional
requirements are provided. In contrast, learning sifuations have methodological
implications, since they are the didactical units within which learning occurs. When
describing the structural element “time”, I have already mentioned that a basic situa-
tion lasts for a maximum of three seconds. Of course, this duration is far too short to
provide a basis for a didactical unit in which structured didactical acting takes place.
However, these basic situations represent merely single sections on which longer
situations are constructed. These longer situations arise from a perceived discrep-
ancy between intended and actual reality (thus, the goal dimension is addressed).
Therefore, based on this situation theory, the answer to the questions addressed at
the beginning of this section is that the (learning) situation, understood as a multiple
of the time span of consciousness, is the smallest didactical unit in which practical
action is implemented.

ON THE CONSTRUCTION OF LEARNING SITUATIONS

The facts described in the previous section are only suitable for curriculum devel-
opment in business education if implications can be drawn that are applicable to
business classes. It is in this opportunity of providing the basis to construct learning
situations in the context of the learning field approach that the potential of situa-
tion theory is shown. The situation as a didactical unit becomes particularly use-
ful when the learning field, i.e. the future professional situation, and the learning
situation refer to each other. If applied this way, situation theory can support the
identification of those competencies from the learning field that are required by an
apprentice in order to be able at least to construct certain situations — thus fulfilling
the requirement identified in the situation principle (Robinsohn, 1972, p. 45). This
would help to address the issue of the lack of learning transferability by the learning
field approach. In order to achieve this goal, all six structural elements of a situation
are concretized. The procedure will be demonstrated briefly in the following, by
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two sample structural elements. Learning field 7 (“Private credit process™) from the
framework for the training of a bank clerk (Kultusministerkonferenz, 1997) is used
as a reference.

* In this case the goal dimension can be described as the competence to make
a certain part of reality a subjective desire, and to interpret it as a discrepancy
between the initial and the target state that has to be overcome. Such a part of
reality is, for example, a customer entering the bank and looking for advice.”
In order to make this part of reality interpretable in terms of the required
“construction competence” it is necessary to generate an overall interest of the
apprentice in the counseling of customers. This builds the prerequisite to add this
procedure to the “list” of all possible intentions that are, as far as an opportunity
emerges, transformed into a goal. This includes the competence to interpret with
the available or developable conceptual approaches the environmental conditions
in a such way that their compliance with the related intention becomes evident.
In other words, the apprentice needs the intention to counsel the customer, as
well as the competence to identify a related opportunity in order to transform a
related intention into a goal and, finally, to transform this goal into a related action
(Bienengréber, 2012, p. 222).

¢ In the same manner, I can discuss the “social role” of business education.
Following the mission statement of the firm, the “social role” can on the whole
mostly be described as the ability to consult in a competent, friendly, and sales-
oriented manner (Dubs, 1999, p. 448; von Stein & Gruber, 1999, p. 15). Such an
understanding of the role of a bank clerk or customer counselor must be developed
by an apprentice. He or she should also have the possibility to act according to
this understanding of the role. These are the prerequisites to allow the apprentice
to employ his or her competence to cope with the situation.

The curricular implications of the learning fields can be met by the identification of
the competencies that allow for making the related concrete situation constructible.
A more detailed content specification, e.g. for the application of the above men-
tioned mission statement, as well as the methodological implementation, i.e. support
in the development of the necessary competencies, occurs by appropriate teaching-
learning arrangements in the smallest didactical unit, i.e. in the learning situation.
Due to the contextuality of knowledge, the particular challenge for the teacher lies in
designing the learning arrangement® so that it will be most equivalent to the concrete
professional arrangement, i.e. to the learning field. Thus, here also situation theory
can provide a contribution. Moreover, situation-oriented education in the context of
the learning field approach addresses an additional, fundamental requirement of a
modern, competence-oriented professional education: Due to the structural descrip-
tion of situations that should be addressed within a certain domain, as well as with
the content-based concretization of the required competencies, situation theory
addresses not only the field of the acquisition of knowledge in terms of learning
contents, but rather considers the additional dimensions of the notion of competence,
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like skills, attainments, acting, experience, motivation, and volition (Weinert, 2002,
pp- 27-28). If an apprentice possesses competences that are required for business
“situations”, both in terms of construction competence and in terms of coping com-
petence, then he or she not only has the required knowledge but is also capable of
applying this knowledge in a reasonable, responsible — and thus action-competent —
way and of meeting the requirements he or she has to face in his or her profession.

NOTES

In the context of theories of attention, this effect direction between these elements is described by the
term “regulation of psycho-physiological level of arousal (Neumann, 1992, p. 93).

For example, an experienced chess player can attribute to a particular position of chess pieces the
concept of “Spanish Opening”, while to an individual without the appropriate conceptual approach
the same position of chess pieces may appear random or obscure. Thus, the latter, as a chess player,
may not have the opportunity to adopt appropriate actions in its construction of the situation in order
to repel the attack from the competitor (Aebli, 1987, p. 82).

This time span is divided into basic situations lasting three seconds.

Referring to the learning field approach, the term “situation‘ is used in an objective meaning, contrary
to the theory of situation. In this theory a learning situation is an exclusively mental construction by
every student (and teacher), which cannot match totally in principle. If a teacher wants to construct
a learning situation for some student, the only thing he or she is capable of is to shape the external
elements which are perceivable (in a way he or she thinks (as a result of his or her own construction)
they might fit together with the student’s construction). In contrast, the learning field approach uses
an objectivist position. Here a teacher is to shape learning situations as interindividual, identical
arrangements of learning opportunities which are coincidental for each student. To emphasize this
difference, “situation‘ in its objective meaning is put in quotation marks.

> This statement takes into account that learning “situations” represent learning objects by which
learners should train their professional skills (Dilger et al., 2006, p. 8).

This issue describes the problem of a lack of learning transferability. In this case, the knowledge
required for solving a task (here: coping with a learning situation) is available, but the necessary
knowledge required for capturing the relevant practical conditions is not (Renkl, 1996, pp. 79-87;
Gruber & Renkl, 2000, pp. 163—-168).

Even if it sounds trivial, here the problem of the lack of transferability is already relevant. The
contents which have already been learned cannot be applied if the chance to apply this knowledge
is not recognized (or is not intended to be recognized; in this case, the goal that should be achieved
from an external point of view is not the goal that is intended to be achieved by the apprentice, and the
“coping competence” remains irrelevant).

In the notion of the learning field approach this expression is a replacement for the term “learning
situation”.
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BASIC COMPETENCIES AS DETERMINANTS OF
SUCCESS IN COMMERCIAL APPRENTICESHIPS

INTRODUCTION

The aim of this paper is to shed light on the structural relationships between basic
academic competencies as acquired in German secondary schools and the achieve-
ment levels attained in the specific learning contexts of apprenticeships in the com-
mercial sector. It is of considerable practical importance to assess the degree to which
the outcomes of general academic programs contribute to the successful completion
of “dual training programs” as delivered conjointly by commercial enterprises and
vocational schools. Obviously, such investigation cannot be conducted successfully
without reference to a larger array of potential determinants of education and train-
ing outcomes and — in particular — longitudinal evidence.

THEORETICAL FRAMEWORK

Analyses of relationships between individual antecedents, background charac-
teristics, learning environment, and context factors, on the one hand, and learn-
ing achievement on the other, are often based on diverse theoretical assumptions
and research traditions which in turn are rooted in different academic disciplines
such as curriculum theory, content pedagogy, theories of learning and instruction,
motivational psychology and school effectiveness research (cf. Helmke, 2003, pp.
28ff.). A number of comprehensive models have been developed to take the complex
relationships between the determinants of successful learning into account. Most of
these are essentially based on analogies assumed to exist with economic productiv-
ity functions as well as concepts of interrelated learning environments (e.g., Ditton,
2007; Reynolds & Teddlie, 2000). They usually comprise a number of explanatory
“blocks” which are taken to influence simultaneously the learning processes under
investigation. The respective relationships are not confined to linear-additive effects.
Rather, hierarchical data structures and interaction effects within and between the dif-
ferent levels of aggregation are often taken into consideration. Also, multiple criteria
of educational achievement are to be considered. It is, indeed, generally assumed
that cognitive achievement in itself is insufficient for young people to prepare for
highly qualified work, where “can do” is the key to translating the term “compe-
tency” into practice. Cognitive and meta-cognitive abilities as well as non-cognitive
traits such as achievement motivation, beliefs in self-efficacy, self-regulation, and

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 75—84.
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the ability to work and communicate effectively in collaborative settings, are con-
stituent concepts frequently embedded in these models. Although there is still quite
a gap between the current state of analysis and these postulates (cf. Ditton, 2007),
some conceptual and structural elements have been well established in a series of
meta-analyses (cf. Creemers & Kyriakides, 2008; Scheerens, 2007; Scheerens &
Bosker, 1997). Therefore, the majority of large-scale assessments in Central Europe
since the late 1990s have accepted this “supply-vs.-utilization paradigm of educa-
tion” (Fend, 1998). According to this framework, instruction comprises a supply of
learning opportunities which are effective if and only if they are taken advantage of
by the learners. The latter condition is contingent upon mediating individual, insti-
tutional and contextual factors. But while there is a considerable body of studies
pertaining to the respective effects in academic school programs, there is clearly a
need for differentiated research related to the acquisition of many facets in the wide
array of vocational competencies. For noteworthy exceptions, see Breuer and Hohn
(1997) and Breuer (2002).

Existing studies which do relate to industrial and technical as well as to com-
mercial occupations have demonstrated that basic academic competencies such as
mathematical abilities and reading comprehension along with certain meta-cognitive
strategies contribute substantially to the successful completion of a vocational edu-
cation or training program (see, e.g., Nickolaus et al., 2010; Nickolaus & Norwig,
2009; Rosendahl & Straka, 2011). There is, however, considerable variation with
regard to observed effect sizes between the existing studies and the occupations
investigated. Even within a given occupation, findings as to the impact of basic
academic competencies and general cognitive abilities are far from being consistent.
Thus Straka, in his study of trainee bank clerks, has identified general intelligence
as the primary determinant of test scores in economics, which, after being partialed
out, causes the influence of mathematics and reading comprehension to fall below
the level of statistical significance (Nickolaus et al., 2010). Other studies have found
mathematical abilities to be particularly important predictors as compared with gen-
eral intelligence. Winther (2010) has suggested that general mathematics and lan-
guage competencies may have different effects, depending on specific occupational
demands under investigation. Whereas language abilities could be shown to relate
to the acquisition of competencies in the domain of general business administration,
this did not seem to apply to accounting skills which are taught in very specific
courses (cf. Lehmann & Seeber, 2007; see also Achtenhagen & Winther, 2009).

Thus, even within the domain of business education, it is far from clear which
kinds of prior abilities are conducive to the acquisition of particular competencies
expected of trainees just prior to their transition into an appropriate employment.
The current instability of findings with regard to the role of cognitive antecedents
in vocational education clearly merits investigation, for it is, indeed, difficult to see
how practical improvements can be achieved without a better understanding of the
individual’s initial — necessarily general — competencies. This holds true despite indi-
cations that initial domain-specific knowledge also plays a key role in the prediction
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of successful completion of a training program (see Rosendahl & Straka, 2011), for
such findings beg the question as to the origins of the respective prior knowledge.
In any event, the analyses presented here are intended as a contribution towards a
better understanding of the ways of leading apprentices to a successful completion
of their business education.

DATA SOURCES AND METHODS

In 1995, the Education Authority of the City of Hamburg, Germany, initiated a cen-
sus of educational achievement among all students of public Grade 5 classrooms
(with only special-needs students excluded). The first data collection took place at
the beginning of the school year 1996/97. By 1998, it had been decided to test the
same students again, now at the beginning of Grade 7, and from then on, data were
collected every two years, ending in 2005 just prior to university entry or — in many
cases — completion of some kind of vocational education or training for this cohort.
Thus, the study to which the present results pertain is part of a comprehensive, nine-
year longitudinal census, known under the acronym LAU (see Behorde fiir Schule
und Berufsbildung, 2012; initial N = 13,000). Whereas the pre-university students
are of no concern here, it is noteworthy that by 2002 a large portion of the initial
cohort had entered some form of vocational education or training. Although there
was some fluctuation with respect to the original population investigated (family-
based student mobility, grade repetition, mobility between school programs, influx
of students from neighboring States in order to get access to special training pro-
grams etc.), the attained target group of approximately 9000 beginners in “dual”
training programs and full-time vocational schools constituted a census in its own
right (ULME I: Lehmann et al., 2005). Moreover, 17 of the quantitatively most
important training programs were selected to obtain quantitative measures of their
vocational competencies as close as possible to the end of their training program
(ULME II: Lehmann & Seeber, 2007). Seven of these related to programs for future
bank clerks.

The instrumentation of the study was constituted by an array of cognitive and
non-cognitive measures, including standardized tests. These were calibrated using
probabilistic scaling techniques which have facilitated equating both horizontally
across school types and training programs and vertically across measurement points,
i.e. years within the respective vocational training program. The findings to be
reported here are, however, confined to two rather specific groups:

— Trainees in office management assistance (Biirokaufleute, N = 156);
— Trainees in management assistance for retail services (Einzelhandelskaufleute,
N =319).

The blueprints for measuring the respective occupational competencies were con-
structed to represent complex work and business processes in such a way that content
domains as well as cognitive levels within them could be distinguished. The data thus
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obtained were subjected to analyses according to the Item Response Theory (Fischer &
Molenaar, 1995) in order to produce one- and multi-dimensional scales as the required
empirical basis for inferences with respect to the emergence and eventual structure
of vocational competence. This included, as indicated above, the investigation of the
relationships between economic competencies and accounting skills, on the one hand,
and their academic antecedents on the other. The computer program ACER ConQuest
Version 2.0 (Wu, Adams, Wilson & Haldane, 2007) was used for these purposes.

Whereas the demographic variables used here cover only some very basic aspects
and while the cognitive variables which were employed as predictors of success at
the end of the apprenticeship are very much akin to proven measures in this field, the
tests of economic competence used here merit a few remarks. A relatively large por-
tion of the test for office management assistance, namely 56 items, referred to what
may be labeled as economic reasoning, as opposed to 39 items which were rather
narrowly focused on accounting skills. Despite a slightly better model fit under the
assumption of a two-dimensional test structure, the latent correlation between the two
factors of ¢ = 0.78 appeared to justify also an interpretation of the test results under
the assumption of a latent unidimensionality and to design the scaling routine respec-
tively. In the case of the test for management assistance for retail services, nine items
which pertained primarily to accounting proved too difficult for this group; thus they
offered practically no discrimination and had to be excluded from further analyses.
So here, too, the assumption of a one-dimensional test structure was the only justifi-
able option. To work on the basis of a one-dimensional test structure in both instances
had the additional advantage of a higher degree of comparability between the two
analyses.

Table 1 in the Appendix (p. 81) lists the basic statistics for the variables included
in the present inquiry. In order to assess the interrelationships between the key con-
cepts of this investigation, two separate structural equation models have been esti-
mated using MPlus 5.0, one for the trainees in office management assistance (Figure
1) and one for apprentices in management assistance for retail services (Figure 2).

RESULTS

The application of IRT scaling techniques revealed that student performance in both
domains investigated was somewhat below the expectations as embedded in the test.
Performance on the items whose curricular validity had been ascertained before-
hand by experts from the Authority was generally lower than prescribed in the rel-
evant official documents. In the group training for office management assistance,
mean student performance in economic reasoning was 33.6 percent of a standard
deviation below the overall mean item difficulty, and performance in accounting
problems even 1.48 standard deviations. Despite being generally more successful
in terms of economic reasoning, the students appear to have had particular diffi-
culties in solving those items which asked them to conceive complex economic
decisions as opposed to performing routine mathematical operations. Also, they
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had problems with the interpretation of abstract graphs and the respective functions
(cf. Seeber, 2008).

New insights could be generated from the mathematical test arrangement.
Immediately after entry into the vocational program, an entry test was adminis-
tered which comprised two separate tests — one more driven by curriculum con-
tent (“Mathematics 1) and the other more geared towards situated applications
(“Mathematics II”’). Both measures served as indicators of the competencies con-
veyed by schools and could be interpreted as manifestations of a single underlying
latent construct. By way of contrast, a further test covering “Document literacy” in
the sense of the International Adult Education Survey (IALS) (cf. OECD & Statistics
Canada, 2000) which was given towards the end of the apprenticeship measured the
ability to identify, integrate, cycle and generate numerical information on the basis
of various modes of presentation.

In the case of office management assistance, both “Mathematics” (measured at
the beginning of the program) and “Documents” (measured at its end) could be
shown to have substantial — independent — power in predicting success in vocational
training (see Figure 1). The impact of “Mathematics” is enhanced considerably by
its indirect contribution through “Documents”, resulting in a total effect of more
than 0.40. As was to be expected, performance in the initial “Mathematics” test was
rather closely related to nonverbal intelligence as a prerequisite or at least covariate.
Similarly, initial reading comprehension affected the economic competency among
graduates from the office management assistance course only indirectly through

Economic competency

end of VET
R2=.30
y 33
Mathematics | 25
(curriculum based)
beginning of VET Document
Mathematics literacy

beginning of VET end of VET

R2 = .48

Mathematics Il
(application)
beginning of VET

RMSEA 0.071 Nonverbal Reading
CFI 0.975 intelligence comprehension
TLI 0.950 beginning of VET beginning of VET

Figure 1. Structural equation mode: office management assistance trainees in the City of
Hamburg (N = 136).
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mathematics. Thus, mathematical competencies as taught and learnt in schools do
play — in a variety of ways — a key role for the successful completion of an office
management assistance program. Incidentally, they are by far more important than
the net effects of socio-demographic characteristics that are blamed so often for
the failure of students from precarious social settings. This is, of course, not to say
that social factors (class, ethnicity, gender etc.) are unimportant. The implication is,
however, that these influences operate primarily at earlier stages in young people’s
trajectories through the highly differentiated German educational system.

The situation among trainees for management assistance in retail services was
somewhat different (see Figure 2). In this domain, it was possible to distinguish
between reading comprehension proper and the concomitant meta-cognitive abilities
involved. Both could be shown to be indicative of a single underlying dimension, as
was the case with the two mathematics scales. Not surprisingly, this complex meas-
ure of reading appeared to be positively influenced by the possession of German as
a mother tongue. One might have expected the same to be true for the availability
of books in the parental home, but here, the influence of such “cultural capital” on
mathematical abilities was even more pronounced. As opposed to the group of train-
ees for office management assistance, nonverbal intelligence appeared to have an
influence on both reading and mathematics. But in the field of assistance for retail
services, too, mathematics clearly had a predominant role over reading.

Economic competency,
end of VET;
R%2= .34

Mathematics |
(curriculum based),
beginning of VET

Metacognitive
quality of reading
beginning of VET

Reading, . Mathematics,
beginning of VET beginning of VET
R?=.26 R?=.38
Reading. Mathematics I
comprehension, (application)
beginning of VET beginning of VET
German Nonverbal .
RMSEA 0.070 mother intelligence, Books in
CFI 0.945 tongue beginning parents’ home
TLI 0.908

Figure 2. Structural equation mode: management assistance trainees for retail services in
the City of Hamburg (N = 231).
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DISCUSSION

The results of the respective analyses confirm assumptions according to which
mathematics and — to a somewhat lesser degree — reading comprehension contribute
as general, school-acquired key competencies to the development of the much more
specific abilities which are at the center of vocational education and training. While
this is, indeed, postulated by the organizations implementing PIRLS, TIMSS, PISA,
and a host of national and regional surveys, the exact patterns of relationships still
need to be established for most vocational domains and subsequent employment
careers. While the present analyses fall short of generalizations referring to working
life, they provide at least exemplary extensions beyond the area of general schooling.

It is remarkable in this context that recruitment patterns of particular vocational
education and training programs (at least in Germany, but very likely in other coun-
tries as well) seem to result in quite disparate levels of trainability with respect to
the more challenging demands in the process of acquiring vocational competencies.
Table 1 reveals quite substantial differences in the cognitive levels at the beginning
of the course; cf. the mean differences between the two groups studied in terms
of metacognitive abilities, application-oriented mathematics and document liter-
acy. Implications for differential approaches to teaching the respective vocational
courses are obvious, but it would be highly interesting to relate these differences
also to diverging age-to-earning profiles during working life as well as to the social
positions attained by the graduates from different vocational education and training
programs such as — in the present case — office management assistance and manage-
ment assistance for retail services.

Table 1. Sampling and test design for two groups of vocational trainees in
the City of Hamburg

office management management assistance
assistance trainees trainees for retail
services
mean standard mean standard
deviation deviation

Non-verbal intelligence 33.78 533 32.23 5.63
Reading comprehension 134.01 16.13 132.40 16.42
Meta-cognitive quality of reading ~ 80.27 11.89 74.38 12.77
Mathematics (curricular based) 123.62 17.11 119.09 16.76
Mathematics (application) 102.55 19.20 94.72 19.53
English C-Tests 135.29 17.45 126.32 17.48
English reading comprehension 85.34 25.81 75.74 24.28
N (end of VET) 156 319
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FRITZ KLAUSER & JULIANA SCHLICHT

ASSESSING THE VALUE OF KNOWLEDGE, SKILLS,
ATTITUDES, MOTIVATION AND EMOTION FROM A
PEDAGOGICAL AND AN ECONOMIC PERSPECTIVE

Klaus Breuer’s research activities are closely related to assessment and measurement
issues. Since his early work, “Assessing Training for Problem-oriented Information
Retrieval”, in 1984 he has constantly investigated the questions of how technology/
computer-based learning and teaching processes should be analyzed and what kind
of effects are induced by such instructional designs. This article explores assessment
and measurement issues concerning so-called “intangible” phenomena of teaching
and learning processes like knowledge, skills, attitudes, motivation and emotion.
The article investigates this matter with regard to adult education in technology/
computer-based and traditional classroom settings. It aims at focusing on the fol-
lowing questions:

— What is the economic value of intangible phenomena like knowledge, skills,
attitudes, motivation and emotion?

— How can the economic value of intangible phenomena be analyzed empirically?

— A person’s knowledge, motivation, attitudes and emotions are supposed to be
changed by adult education. What are adequate approaches and methods to assess
these changes empirically and to analyse whether the qualification is worth the
training costs?

— How can the efficiency of teaching and learning processes be expressed in
monetary terms?

— What kind of results could be achieved by using traditional economic approaches
to assess the value of knowledge, motivation, attitudes and emotion, e.g. cost-
benefit analysis, activity-based costing, willingness-to-pay, human capital? What
are their advantages and constraints?

How should traditional economic concepts and approaches be modified for evaluat-
ing adult education in order to meet both the pedagogical perspective on learning
and the economic perspective on monetary valuation?

RELEVANCE OF THE TOPIC AND RESEARCH ISSUES

Many companies and public institutions as well as schools and universities are
increasingly expected to prove the monetary value and efficiency of adult education.

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 85-98.
© 2013 Sense Publishers. All rights reserved.
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In times of economic crises they are forced to define and count the costs and benefits
that are related to teaching and learning processes. Therefore the economics of edu-
cation have developed a small variety of tools and methods, such as cost-effective-
ness analysis (CEA), cost-utility analysis (CUA) and cost-benefit analysis (CBA)
(see Dolton, 2004; Levin & McEwan, 2003; Weill & Preuschoff, 2004). These tools
might help to define the monetary value and efficiency of adult education. However,
there are still various problems regarding the theoretical foundation and the design
of such methods — especially with respect to valuing intangible phenomena like
knowledge, motivation, attitudes and emotion.

The article takes into account eight problems which are closely linked with the
economic approaches mentioned above. They are primarily induced by different
perspectives and underlying assumptions of economics and pedagogical sciences
(Schlicht, 2012):

1. The identification of research deficiencies. It is necessary to define what makes
it difficult to measure the benefits of education (from here on referred to as the
identification problem).

2. The procedure model for reflecting and modifying economic models, instruments
and methods (from here on referred to as the methodological problem).

3. The definition of the benefit concept in contrast to the cost concept (from here on
referred to as the concept problem).

4. The method which enables meeting the functional requirements of a cost-benefit
analysis of adult education (from here on referred to as the function problem).

5. The definition and operationalisation of targets and criteria which form the normative
framework of the analysis (from here on referred to as the criterion problem).

In addition, there are three empirical problems regarding the data collection of three
effectiveness criteria:

6. The acceptance of learning opportunities,
7. the quality of the teaching and learning process, and
8. the learning success.

Our research is based on an approach to cost-benefit analysis, which connects pedagog-
ical and psychological concepts with modern methods of economic and management
research (activity-based costing, and formulas for valuing human capital). The central
idea is to transform intangible effects (knowledge, skills, attitudes, motivation, emo-
tion) into economic values (costs, benefits) — or in other words — to price' the priceless.

This approach was developed in a project work with the armed forces of the
Federal Republic of Germany (Bundeswehr). The project compared a traditional
classroom-training with a computer-based and network-supported distance learn-
ing program that aimed at generating pedagogical and economic arguments for the
design of teaching processes. The empirical results are not just determined by the
possibilities and limitations of the economic centred method. They depend to a large
extent on the definition and measurement of intangible effects.
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OPERATIONALIZING INTANGIBLE EFFECTS: FUNCTION, CRITERION AND
EMPIRICAL PROBLEM

A cost-benefit analysis of adult education (for example, Niibler, 1992) differs from
a purely economic cost-benefit analysis of objects which are determined mostly by
observable criteria, physical and chemical processes, like the construction of build-
ings, streets, power stations or wind farms (see Sen, 2000). It has to fulfill an eco-
nomic analysis as well as a pedagogical evaluation function® (Levin & McEwan,
2003). That means:

 Firstly, the pedagogical effectiveness of a training program has to be measured
along with its economic efficiency.

e Secondly, decisions on the further development of adult education should be
prepared and supported by empirical results.

Despite this “double function” of a cost-benefit analysis being expected in the lit-
erature on the economics of education, previous studies have underlined that it has
hardly been realized (Clune, 2002; Ross, Barkaoui & Scott, 2007). One main reason
can be seen in the relationship between monetary variables (e.g. costs) and intangi-
ble phenomena (e.g. knowledge, motivation, attitudes, emotions), which has not yet
been examined — methodologically or empirically. In addition, there is no generally
accepted procedure model which depicts how economic concepts and approaches
should be reflected and (re-)constructed in such a way that they connect the peda-
gogical understanding of and the economic perspective on adult education. That
is why we have developed an approach which meets the above delineated double
function of a cost-benefit analysis. It includes a formula for valuing intangible phe-
nomena in monetary terms (see Figure 1).

i i
Upg, = My, XBX Ne X { SDyX gy X [(1tpgpdyge)+(1+tapdpgptto dias) X (1+todygttodyr) - 2] +4 Z AC,+ AZ ACy,
pA=1 sA=1

( J | J | J

Figure 1. Formula for valuing intangible phenomena and outcomes.

The formula represents the methodological basis of the cost-benefit analysis which
was realised in the Bundeswehr Project (see Schlicht, 2012). It transforms intangible
phenomena and outcomes into a monetary value. The formula connects three criteria
of pedagogical effectiveness with economic concepts and approaches that describe
the same object but a different research perspective:

(1) The first factors refer to an “acceptance” criterion. In pedagogical sciences
the acceptance of learning opportunities is measured when expressing perceived
benefits with respect to individually self-determined targets (Biirg, 2005; Klauser,
2006). For that in economic sciences willingness-to-pay is analyzed (Miihlenkamp,
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1994; Sen, 2000). Both concepts are similarly structured. Therefore, they could be
methodologically connected.

(2) The second term in parentheses deals with a “learning success” criterion. In
educational contexts the adult’s learning success is measured to describe intangible
phenomena — especially the knowledge, motivation, attitudes, skills and emotions of
individuals with respect to job requirements and lifelong learning (Achtenhagen &
Baethge, 2007; Expertenkommission “Finanzierung Lebenslangen Lernens”, 2004).
In economic sciences human capital is calculated as the monetary value of these
individuals’ dispositions (Becker, 1993). The similitude of these two scientific con-
cepts allows them also be connected methodologically.?

(3) The third term of the formula bears on a “process” criterion. In pedagogical
sciences the quality of the teaching and learning process is an important criterion
concerning the effectiveness of adult education (Klauser & Kim, 2004; Seifried,
Sembill, Nickolaus & Schelten, 2005). In economic sciences processes are often
described monetarily by the approach to activity-based costing (Mayer, 2002). Both
process-related approaches imply structural similarities. They mainly refer to social
and material components which are necessary preconditions for intangible outcomes.

Using these three pedagogical criteria in combination with the economic concepts
and approaches, intangible phenomena could be valued in monetary terms and the
“double function” of a cost-benefit analysis can be met.

In the project with the armed forces a monetary value of the computer-based
and network-supported distance learning program was estimated. The calculation
was realized by the formula and empirical results of the abovementioned pedagogi-
cal criteria. The two-month training program has a benefit of about 760,000 € per
annum, because the participants accept the opportunity to learn and stay positive in
their attitudes to the network-supported distance learning program. This program
involves a multimedia-based and tutor-supported learning environment, which is
more effective and which causes — compared to traditional classroom-training — a
higher increase of knowledge, skills and attitudes with respect to job requirements
and lifelong learning. In addition, the new training program needs less financial,
material and technical resources (e.g. time, seminar rooms, and travel costs; see
Schlicht, 2012).

But how are intangible effects integrated into the formula? Figure 2 illustrates the
approach based on some empirical results of an attitude assessment.

Figure 2 shows an extract from the evaluation instruments concerning the accept-
ance criterion. The graphics depict how the measured results are integrated into the
formula. U, is the estimated annual benefit of the tested training program. It is
determined by several factors. M, is an acceptance coefficient which is defined by
the evaluation results. On a four-point scale, the participants of both groups have to
value the network-supported distance learning program. The mean (M) and stand-
ard deviation (SD) for each group are measured. In the Bundeswehr Project the
acceptance of the learning opportunity was good, and the group difference d, rather
weak and not significant. For both groups, a common mean M, ., was measured
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Aftitude-Assessment: Experimental Control Effect-
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Figure 2. Handling the formula — an empirical example of attitude-assessment.

and corrected by the reliability of the instrument (here Cronbach’s Alpha). Together
with a regression coefficient b this corrected acceptance coefficient determines the
probability of future participation in the program. ' Both factors (M, and b) are
multiplied by the number of planned training courses N, and by a monetary term
which stands for a calculated cost advantage resulting from a higher learning success
and a higher quality of the teaching and learning process. Altogether, the monetary
value U, prices the acceptance of the distance learning program. It represents the
program’s advantage in comparison to the traditional classroom-training.

The approach outlined implies a particular understanding of costs and benefits
and several assumptions concerning the valuation of intangible effects by using
monetary concepts like willingness-to-pay and human capital. In addition, the for-
mula is constructed by applying a developed procedure model, which allows the
modifying of traditional economic concepts and approaches by integrating the peda-
gogical perspective on adult education.

In the following the procedure model and the theoretical background of the meth-
odological approach are summarized.

PROCEDURE MODEL (METHODOLOGICAL PROBLEM)

Traditional economic concepts and approaches, like willingness-to-pay and human
capital, are less effective in order to value intangible phenomena. They have to
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be modified, especially in the field of adult education. However, currently there
is no generally accepted procedure model for reflecting and modifying economic
concepts and approaches. Neither it is widely discussed how pedagogical and eco-
nomic concepts and approaches could be connected.* Recent research results (see
Borghans, Duckworth, Heckman & ter Weel, 2008) show that it seems to be neces-
sary to discuss existing methodological approaches even more on a meta-level to
overcome their deficiencies.

In the Bundeswehr Project we developed a procedure model concerning these
requirements (see Schlicht, 2012). It integrates the economic and pedagogical
research perspectives and comprises three steps starting from the pedagogical per-
spective on adult education:

(1) Pedagogical concepts and approaches are selected according to their suitabil-
ity for operationalizing and measuring the research objects “adult education” and
“intangible effects”. In the project we applied concepts and evaluation approaches
in order to analyze three effectiveness criteria; acceptance of learning opportunities,
learning success, quality of the teaching and learning process.

(2) Those economic concepts and approaches are selected which appear to be
suitable for valuing intangible phenomena in monetary terms. While selecting them
it should be taken into account whether the underlying principles, assumptions and
rules are compatible with the pedagogical concepts and approaches. In our project
we investigated concepts and approaches regarding the willingness-to-pay for par-
ticipating in the computer-based and network-supported distance learning program,
the human capital achieved and the activity-based costs of teaching and learning.

(3) The pedagogical and the economic concepts and approaches are connected
in such a way that intangible effects (knowledge, motivation etc.) can be evalu-
ated fitting social science standards and be transformed as benefit components. The
connecting process implies the modification of the economic research perspective
by integrating a pedagogical-psychological understanding of learning and teach-
ing. Figure 2, for example, outlines the modified concept of willingness-to-pay as
follows.

The concept of willingness-to-pay is often applied for valuing research objects
which do not have a market price (Miihlenkamp, 1994; Sen, 2000). Training pro-
grams with the armed forces are such an application. In the specialized econom-
ics literature willingness-to-pay stands for a perceived price valuing how consumer
needs are satisfied. It implies non-observable attitudes as well as observable behav-
ioural aspects. In economics it is expected that attitudes influence behaviour directly
and that the willingness-to-pay could be used for predicting future observable
payments.’

The learner’s attitude towards the qualification offer influences their activity in
learning. That is why the acceptance of learning opportunities, especially the par-
ticipation in newly designed network-supported programs, is examined. In contrast
to the traditional economic approach, direct price queries (see Miithlenkamp, 1994,
p- 248) are not appropriate from the pedagogical point of view. Psychological studies

90



THE VALUE OF KNOWLEDGE, SKILLS, ATTITUDES, MOTIVATION AND EMOTION

show that individuals ascribe a certain value to money (Jonas, Maier & Frey, 2007).
That means that an amount of payment mentioned may not be appropriate for valu-
ing the attitude towards a qualification offered. Therefore, the modified concept of
willingness-to-pay refers to an indirect pricing approach:

* Firstly, it includes an estimation of future participation in training programs based
on attitude tests. Potential participants are not explicitly asked how much they are
willing to pay for training participation.

» Secondly, the price is calculated by the measured cost-advantage which is caused
by differences in learning success and quality differences in the teaching and
learning process.

This indirect pricing approach of willingness-to-pay is predicated on a particular
understanding of “costs” and “benefits”.

DEFINING COSTS, BENEFITS, EFFICIENCY AND EFFECTIVENESS
(CONCEPT PROBLEM)

Traditionally, the costs of adult education are the opposite of its benefits (Levin
& McEwan, 2003, p. 136; Weill & Preuschoff, 2004, p. 22). In purely economic
cost-benefit analysis it is assumed that benefits can be counted absolutely, and costs
can be subtracted from the benefits to calculate the efficiency of the tested object
(Posner, 2000). However, this traditional assumption of costs, benefits and efficiency
should not be applied this way in adult educational contexts. Indeed, its modification
seems to be one central key for overcoming the deficiencies of traditional economic
approaches.

In adult education it does not make sense to define “economic efficiency” without
thinking of pedagogical effectiveness (Grin, 2001; Weif3, 2009). The latter indicates
the achievement of a training program with respect to defined educational objectives.
Figure 3 underlines that pedagogical effectiveness is a precondition for economic
efficiency. Thus, a training course can be described as financially right (efficient)
only when it is pedagogically effective. Therefore, the efficiency of adult education
is not just a technical and goal-neutral construct — like the traditional economic con-
cept of efficiency — but it is a special educational objective-related construct.

Furthermore, it does not make sense to define the benefit of adult education as an
opposite to its costs. Costs are only a price concept (Homburg, 2002). In contrast,
the word “benefit” defines a relational term describing the pedagogical effective-
ness and economic efficiency of adult education with respect to individual, insti-
tutional and social objectives (see Bardeleben & Holzschuh, 1996; Kath, 2006;
Seeber, 2000; Timmermann, 1998). By modifying the traditional understanding of
benefits and costs and establishing an alternative assumption, a meaning of “benefit”
is preferred which describes a “cost advantage” comparing at least two alternatives
(opportunities). In conclusion, a benefit of adult education refers to both a posi-
tive objective-related (non-monetary) effect and a positive costdifference between
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Figure 3. Benefit concept.

alternative educational opportunities (e.g. a computer-based learning program and
classroom training).

In order to determine the benefit of adult education, measurement of intangible
effects (increase of knowledge, motivation, attitudes etc.) and assessment of group
differences have to be realized and supported by an appropriate price concept. As
future developments are always considered in the educational context, they have to
be assessed even when pricing the benefits monetarily. The concept of “value-based
costs” (Homburg, 2002) meets this requirement® and is therefore integrated into the
model. The calculated monetary difference between two educational alternatives
defines the costs which are avoided by implementing a more effective alternative
A instead of a less effective opportunity B. This understanding of an educational
benefit includes the economic principle of opportunity costs.’

The challenge is to measure intended intangible effects in a way that the “double
function” of a cost-benefit analysis can be met and three target perspectives are
taken into account. In terms of adult education, there are always individual, institu-
tional and social objectives which have to be considered (Achtenhagen et al., 2006;
Edelmann & Tippelt, 2007; Expertenkommission “Finanzierung Lebenslangen
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Lernens”, 2004). Figure 4 summarizes the normative framework of the cost-benefit
analysis which was applied to the Bundeswehr Project.

Objectives Individual (Students, Teachers & Administrators): achieving self-determined targets

Institutional (Bundeswehr): inter alia achieving learning objectives of the programme,
securing the attractiveness of adult education, occupying resources efficiently

Social (Sciences & Politics): inter alia securing reproduction of labour power & our
understanding of democracy

Operatio-  Acceptance of learning Learning success Quality of the teaching
nalisation opportunity and learning process
individually perceived increase of knowledge, skills, activities & mental, social,
benefits with respectto  motivation, attitudes, emotions material components as
self-determined targets  with respect to job require- precondition for intangible
ments & lifelong learning outcomes with respect to

pedagogical standards

Willingness to Pay Human Capital Activity-Based Costs
monetary value of monetary value of knowledge, monetary value of process
acceptance skills, motivation, attitudes & quality

emotions

e ’ N

Uppi= My, X Bx Nex (snyx s X [t ) + (e 6a0) X (oot odur) 2] +4 ) AG, 48 ) AcsA>
pA=1 sA=1

Figure 4. Normative framework of the cost-benefit analysis - objectives and perspectives of
adult education.

The individuals involved set targets which they chose themselves and to which they
aligned their actions, learning and teaching. The individual objectives may be the
same among the people involved. However, they may also be different with respect
to institutional and social objectives pursued by adult education. In the Bundeswehr
Project the institutional objectives are explained in official documents and orders.
As the largest public institution in the adult-education sector, the Bundeswehr has to
target important educational issues. This includes, in addition to its defence mission,
securing the reproduction of labour power and strengthening the understanding of
democracy. These objectives and their interactions must be operationalized when a
cost-benefit analysis is applied. For that three pedagogical criteria are used in combi-
nation with modified economic concepts; acceptance of learning opportunity, learn-
ing success, quality of the teaching and learning process (willingness-to-pay, human
capital, activity-based costing).
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In the literature it is always pointed out that it is “difficult” to measure the ben-
efits of adult education (Dolton, 2004, p. 151; Levin & McEwan, 2003, p. 136;
Hummelsheim & Timmermann, 2009, p. 97; Weil3, 2009, p. 378). But what makes
the benefit-measurement difficult has not yet been determined precisely. That is why
this “identification problem” was explored via a database research. The results are
summarized below.

OVERVIEW OF RESEARCH DEFICIENCIES (IDENTIFICATION PROBLEM)

The purpose of the data bank research was to find out what kind of problems we are
faced with exactly when applying the traditional approach to cost-benefit analysis in
the field of adult education and when investigating a training program empirically.
Therefore, 32 empirical studies were examined which were conducted within the last
50 years in that field (see Schlicht, 2012). It was examined whether the studies meet
the traditional model requirements. Through the analysis six critical model compo-
nents were identified, which have not yet been considered in field studies or which
have been adopted in a modified form:

Concepts: In most of the studies the terms “cost” and “benefit” are not explic-
itly defined and differentiated. Overall, the benefit concept is used with different
connotations. About two-thirds of the studies reveal some benefits of adult educa-
tion monetarily like income, revenue figures and/or amounts of willingness-to-pay.
Nevertheless, there is neither a consensus whether “benefit” is an absolute or a rela-
tive concept nor a solution of how to compare the benefits with the costs of adult
education.

Calculation: All studies are based on both the pedagogical calculation of “effec-
tiveness” and the economic calculation of “efficiency”. However, the terms are
often used with a semantic overlap or they are not defined explicitly. All stud-
ies identify costs of adult education, but not all of them count the monetary ben-
efits. Often “effectiveness” is understood as learning outcomes, such as knowl-
edge and attitudes, while “efficiency” is related to monetary input and/or output
categories.

Objectives: Most of the empirical cost-benefit studies take into account only two
target perspectives of adult education; the individual and the institutional perspec-
tive or the individual and the societal perspective. Only a few studies regard all of
these three perspectives.

Function: A cost-benefit analysis of adult education focuses on the objectives and
conditions as well as the effects of training and learning. But it seems to be difficult
to include also procedural aspects of the teaching and learning process. Most of the
studies could be called a “black-box” analysis, because they do not meet the peda-
gogical function of an evaluation. Furthermore, the relationship between monetary
amounts (e.g. income) and intangible learning outcomes (e.g. knowledge) remain
unproven. One reason for is to be found in the methods and a lack of interdiscipli-
nary work.
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Methods: The majority of studies are dominated by quantitative methods for
data collection, but only some could be assigned to monetary cost-benefit analysis
(CBA), to cost-effectiveness analysis (CEA), or to cost-utility analysis (CUA). A lot
of the studies do not consider alternative educational opportunities and could there-
fore not be assigned to CBA, CEA or CUA.

Interdisciplinary work: The results show that half of the studies were done
exclusively by authors whose profession is assigned to the field of economics. The
remainder were conducted by authors working in economics as well as in education.

CONCLUSION AND PROSPECTS

In summary, the traditional economic approach to cost-benefit analysis has hardly
been applied in the field of adult education. This leads to a lack of economic argu-
ments concerning this kind of education and the implementation of new and inno-
vative training programs. To overcome the research deficiencies a methodological
model was developed which allows us to modify the traditional approach by inte-
grating two research perspectives; the pedagogical and the economic point of view.
The traditional approach to cost-benefit analysis was reconstructed in such a way
that intangible phenomena could be valued monetarily. However, further research
is needed. There are still some research questions for which appropriate answers
have not yet been found. Above all, it should be investigated whether and how the
developed approach can be applied to other research contexts where intangible
phenomena are highly influencing variables (e.g. acceptance of renewable energy,
environmental education). Further research also has to be done regarding the mon-
etary valuation of the effectiveness criteria (learning success, acceptance of learning
opportunity, quality of the teaching and learning process). In particular the following
aspects are concerned:

The relationship between individual attitudes and behaviour should be deter-
mined more precisely. Currently, pricing the acceptance of learning opportunities is
possible by setting an assumption which is generally agreed to in economics, psy-
chology and pedagogical sciences. It says that the behaviour of a person is directly
induced by the attitude (Ajzen, 1991). In the formula a regression coefficient b= 0.5
is assumed that has commonly been used in empirical studies outside educational
contexts. Regression analyses of this kind could not be carried out in our project due
to the small sample size (., = 24; n ., = 22).

Finally, it should be considered under which conditions the understanding of “ben-
efit” worked out can be applied especially to the private economic sector. The approach
is based on a benefit concept which only includes a price concept of value-based costs. It
should be examined what kind of other pricing concepts, such as revenues and income,
can be used to describe the pedagogical effectiveness of adult education monetarily.

In the broadest sense, the approach presented is intended to initiate the dis-
course between economics, pedagogical sciences and others dealing with intangible
phenomena.
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NOTES

Schumann (1984) and Lichtblau (2004) underline the epistemological closeness of “value” (German
Wert), “price” (Preis) and “benefit” (Nutzen).

2 See Stufflebeam (2003), Hense and Kriz (2005) whose approaches can be considered as standard
models for pedagogical evaluations.

The learning success related term is modeled on economic approaches developed by Schmidt, Hunter
and Pearlman (1982), Schmidt (2002), Scholz, Stein and Bechtel (2004), Ortner and Thielmann-
Holzmayer (2006).

This idea is not new, but to date it has hardly been realized. For example, Seeber (2000) and Weil3
(2008) argue that it is necessary to connect both the pedagogical perspective and the economic point
of view when the learning and teaching process, its conditions and its outcomes are assessed in a
monetary way.

Miihlenkamp (1994), for example, explains this economic assumption with the psychological “theory
of planned behavior” (Ajzen, 1991), which is also often used in pedagogical sciences for modeling the
acceptance of learning opportunities (Klauser, 2006).

Value-based costs do not only refer to changes in current financial assets but also consider future
development, for example by calculated interests and depreciations (Homburg, 2002).

Opportunity costs represent the value of an opportunity which is foregone because this opportunity is
not realized but an alternative chosen.
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STEFANIE A. HILLEN

WHAT CAN RESEARCH ON TECHNOLOGY FOR
LEARNING IN VOCATIONAL EDUCATIONAL
TRAINING TEACH MEDIA DIDACTICS?

INTRODUCTION

Information technology is essential in modern societies; this also applies for edu-
cational institutions, as they reflect society’s (schooling) values and intentions.
Learners are influenced by the use of technology; even if information technology is
not always consciously or intentionally applied, it is literally an actual part of eve-
ryday life. On the one hand it is quite popular to integrate learning and technology,
and on the other hand it is a necessity, even if some trends should be reflected upon
critically. This paper will discuss research findings in the field of applied technology
in teaching and learning by using empirical and theoretical research results related to
four specific research approaches (a—d) using different IT applications and settings:

(a) Virtual Reality applications (VRLE!) in teaching and vocational educational
training (VET) (Hillen, 2011a)

(b) Mental model approach as an underlying didactic structure in learning
environments for supporting the acquisition of higher order knowledge (Hillen,
2011b)

(¢) Digital gaming inteaching and training to offer and enhance learning opportunities
(Hillen et al., 2011)

(d) Simulation in VET, for supporting self-regulated learning (Hillen, 2012).

Based on these four papers, a classification of media didactics will first be con-
ducted, and conclusions related to the operative point of the IT-based learning appli-
cation will then be derived. Before starting the analysis of these approaches (a—d), a
brief overview of the main approaches to elements of media didactics will be given.
Moreover, media didactics will be used as a reference system to shape the following
analysis and discussion.

ANALYSIS AND DISCUSSION — FROM A (MEDIA) DIDACTICS POINT OF VIEW
Introduction to the Discipline of Media Didactics
Media didactics was established as a separate discipline in the 1960s, inspired by the

learning theoretical model of Heiman, Otto and Schulz (1965), which is an approach

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 101-114.
© 2013 Sense Publishers. All rights reserved.
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in Allgemeine Didaktik (Terhart, 2009, p. 139). It must be said that this didactical
model called a “structural model of instruction” was one milestone in establishing
media didactics as a discipline. The model includes “media” as one structural ele-
ment besides content, method, and teaching intention in instructional planning and
analysis. Moreover, the establishment of the media didactics discipline contributed
to the (further) development of media education (Medienpddagogik) as well. Even if
the discipline of media didactics was established in the 1960s, its paradigms are still
developing and changing. Some voices are precariously murmuring that because of
the many reference disciplines that comprise media didactics, and because of the
globalization trend, the discipline itself is in danger due to the means of its delimita-
tion (Klebl, 2006).

Another classification approach is the orientation-to-learning theories which dis-
tinguish between behaviorist, cognitivist and constructivist media-didactics orienta-
tions (Kron & Sofos, 2003, p. 54; Tulodziecki & Herzig, 2010, p. 128). A third clas-
sification proposed by Hiither (1997) is derived by the justification of technology
in relevant educational and didactical contexts: a technology-oriented approach, an
emancipatory - political approach and finally an action-based and participant oriented
media-didactics approach (Kron & Sofos, 2003, p. 55). New approaches in media
didactics are working for the empowerment of learners and teachers (Tulodziecki &
Herzig, 2010). They characterize it as the change of an approach from technology as
an auxiliary tool to one of constructing complex learning environments.

Justification
based approaches
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based on a tool, system, and
an environment perspective * technology oriented
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Figure 1. Approaches in media didactics.

The term “media didactics” is itself ambiguous. Thus, this paper uses a working def-
inition for the purpose of reflecting on the approaches presented. The demarcation
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of the term is influenced by Tulodziecki and Herzig (2010, p. 110ff.), who describe
media didactic concepts as the relationship between instruction and the use of media.
These approaches and concepts are classified by Tulodziecki and Herzig in the fol-
lowing manner (see Figure 1); concept of tools for teaching, concept of tools for
learning, component concept, systems concept which is inspired by the Anglo-Saxon
concept (Tulodziecki & Herzig, 2010). Kron and Sofos (2003) also refer to the learn-
ing theory-based approaches but add the theory of cybernetics and taxonomy of
media as well as stressing the general influence which psychology as a discipline has
had on media didactics. Kron (2008, p. 236) mentions that the discipline of media
didactics can be seen as grounded in the reference discipline of psychology by the
use of its models, and on other educational and didactical theoretical constructions.

The Application of the Classification Elements of Media Education to the
Presented Approaches

The application of these classification threads in media education leads to the fol-
lowing classification related to the media didactic approaches (see Figure 1) men-
tioned above:

» A technology-based approach using Virtual Reality applications (VRLE)
This application is to be described as an action-based media didactics approach to
enable experience making organized as a learning environment. Hereby it makes
use of constructivist principles for learning.

» A technology-based approach using the elaboration approach
Even if the elaboration approach provides a didactical pre-structure, it can be
classified as constructivist. It is an action-based media-didactics approach real-
ized by an interactive learning environment. It intentionally makes use of didactic
means for learning to ensure the elaboration of mental models, which is genu-
inely a constructivist orientation; furthermore, this indicates a concept of learning
tools.

* A technology-based approach which can make use of game attributes to offer
learning chances
Game attributes may include the construction of subjective worlds containing
objects and subjects. This approach is strongly denoted action based in addition
to its containing a constructivist orientation. Nevertheless, it eventually possesses
aspects of a behaviorist orientation because of procedures which are to be learnt
in order to achieve new learning stages (levels). These achievements mainly tar-
get the maintenance of extrinsic motivation?.

* A technology approach using simulation to support self-regulated learning
The learning environment considers self-regulation as a decisive prerequisite as
well as a result of learning. Thus, it can be described as an action-based and
participative media-didactics approach which fosters and supports these skills.
Moreover, it evidently becomes a concept of learning tools through the offer of
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simulation tools and features to construct models to be simulated later on. Hence,
it can be concluded that it also has a constructivist orientation.

Almost none of the mentioned approaches above can be classified as purely tech-
nology-oriented media didactics because they do not contain goal-oriented teaching
strategies which try to accomplish pre-defined learning objectives. In contrast, all of
these mentioned approaches stress action-based and participation-oriented instruc-
tion because the technology serves as a tool in the hands of both partners, the teacher
and the student (Htither, 1997, p. 212).

These results are in a way not too surprising regarding research findings related
to complex or rich learning environments which propose and include the use of
technology. A congruency to the principles formulated for rich learning environ-
ments (Achtenhagen et al., 1992; Buzzetto-More, 2007; De Corte, 2003; Lethinen
et al., 2003; Reinmann-Rothmeier & Mandl, 1999) can be confirmed. The following
principles are proposed for technology-based complex learning environments:

 learner guidance and support,

 authentic assignments, tasks or problems,

» contextualized learning activities,

* the perception of being responsible for one’s own learning processes,
» challenging the students to acquire different views,

« reflection on that which has been learned.

Thus, a further reflection on these approaches is needed to thoroughly examine the
underlying paradigms, theories, principles, and (media) didactic models or concepts
which have been applied explicitly or implicitly.

The following reflection attempts to shed light on the underlying didactics and/or
applied theoretical constructs, critically asking about the contribution to the learning
processes and learning results in the different technological approaches (a—d).

Discussion and Reflection on VR Application for Learning and Training

The use of VRLE is to function as one type of technological application for train-
ing and learning purposes (Hillen, 2011a). In Hillen’s paper the question: “What do
playgrounds and virtual reality applications (VRLE)* have in common?” were raised
and how these applications can be supported by reflection on educational principles
and learning theories. The metaphor was used to stress the aspect of experience mak-
ing used by Bruner (1962) as one decisive prerequisite for learning.

Bruner (1962) stresses that “knowledge begins with enaction”. The enactive the-
ory is based on the principle that learning takes place when an individual enacts in an
environment. Bruner’s statement might lead to the conclusion that enaction is exclu-
sively related to the action-based organization of knowledge; however, it should be
added that enaction is just the very first stage of Bruner’s described optimal learning
process® and that iconic and symbolic representation stages follow.
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The metaphor of a playground reveals the following message: A playground in a
metropolitan area enables children to have a physical experience as a proxy for the
missing natural environment. Instead of climbing a tree, they can climb on a rappel-
ling tower (Hillen, 2011a). This is similar to the use of VR, where the learner can
“make” experiences and acquire insights which are extremely close to reality (Inoue,
2007). Piaget’s (1997) approach stresses the concept of operation. His understanding
of an operation is that of “an interiorized action” (Piaget, 1997, p. 20). This can be
used to justify even more strongly the importance of VRLE for learning. Piaget’s
approach comprises four stages (structures of operations) of the cognitive develop-
ment of a child. The factor which explains the development from one structure of
operation to another (beside maturation, social transmission, and equilibration) is
the experience (1997, p. 19). Piaget distinguishes physical and logical-mathematical
experiences. These experiences can be made by VRLEs regarding different learning
objectives, which these applications imply.

Repeating the question of what users of VR applications and children on a play-
ground have in common, it can be concluded: They can have experiences that sub-
stitute for actual experiences. By doing so, they are performing operations in terms
of Piaget. These operations are a particular type of action which makes up logical
structures. “These logical structures are what seem to me to constitute the basis of
knowledge ... Knowledge is not a copy of reality. To know an object, to know an
event, is to act on it” (Piaget, 1997, p. 20).

Papert was inspired by Piaget, specifically by the concept of assimilation, which
mainly focuses on the cognitive dimension in learning. He discusses that emotions
or the “affective” influences learning as well as cognitive processes (Papert, 1980,
p. vii). A newer concept of Breuer and Tennyson discusses how cognition, motiva-
tion, volition and emotion influence the learning process (Tennyson & Breuer, 1997,
p- 117).

Print media, digital presentations, speeches, etc. address the learner rather cog-
nitively. The sensory system of individuals can tackle more impulses. The audio
sensory and kinesthetic system, spatial sensation and moreover interaction with the
support of others are additional ways individuals interact and perceive their (virtual)
environment.

Conclusion 1: Technology-based instruction (VR) can take place because of
experience-making by the provided platforms and physical, virtual and social
environments

Making experience is physical, social as well as emotional and can take place on dif-
ferent intellectual stages (Piaget, 1937). To evoke meaningful learning, the affective
and psychomotor dimension must not be neglected. VR can offer a learning environ-
ment by involving and engaging students in activities which are emotional, cogni-
tive, psychomotor and intuitive as well as pre-structured, planned, and spontaneous
concurrently — this is very close to real life. Applied technology is therefore able to
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address different kinds of dimensions of learning as well as on different intellectual®
stages. Revisiting the discussion of a learning theory-oriented media didactics, one
can assume that social constructivist orientation can be used to support the idea of
the useful application of VR for educational purposes. Social constructivism does
not only acknowledge the uniqueness and complexity of the learner, but actually
encourages, utilizes and rewards the learner as an integral part of the learning pro-
cess (Wertsch, 1988). The basic constructivist paradigm is that learning means con-
structing an internal representation of the world, in other words the construction of a
subjective “knowledge base” from individual experiences. The social constructivist
approach can be realized in VRLEs by instructional strategies, e.g. situated learn-
ing, role playing, problem-based learning and collaborative learning (Huang et al.,
2010). The effects of collaborative learning can be explained in conjunction with
Vygotsky’s concept, the “zone of proximal development” (ZOPD) (1978, p. 86).The
ZOPD is where learners are challenged close to their current level of development,
i.e. their current knowledge and skills. This can be done by having the support of
others, peers, teachers as well as by having an adaptive but challenging learning
environment —a VRLE.

Discussion and Reflection on the Elaboration of Mental Models in Technology-
Based Approaches for Achieving Higher Order Thinking

This approach highlights the learning opportunities and teaching functionalities
given by the mental model approach via worksheets which shape the didactic struc-
ture of the technology-based learning environment. For the reason that mental mod-
els are (initially) naive or flawed, it is necessary to support their elaboration didacti-
cally. Beside physical learning material, students and teachers are to be seen as part
of a complex technology-based learning environment.

Questions as structural elements of worksheets can incorporate didactical func-
tions, for instance, by posing “fruitful questions” (Nowak & Macht, 1996). These
are questions about objects, questions which make reasoning necessary, questions of
transfer and recall questions related to understanding. Other didactical functions of
questions are impulse questions, questions which control the concentration of stu-
dents or questions which can serve as instructions (how to proceed further) (Nowak
& Macht, 1996, p. 18f.). In the approach discussed above, the individual elaboration
process is supported by the single question as well as by the given structure of the
worksheets. Nevertheless, the students work in a self-regulated manner, they can
verify their learning outcomes by the computer-based simulation as well as compar-
ing it with their former mental simulations, depicted and visualized on the worksheet
before. The elaboration process can be described as an interactive, iterative, circular
process using the worksheets for visualization, reporting, guiding, explanation and
revision of the mental model, which is an elaboration.

In a computerized age, worksheets are probably perceived as old-fashioned.
Hence, digital approaches have been developed which are called “interactive
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web-based exercises”, e.g. multiple-choice exercises, quiz-like modules, clozes etc.
(Hussin, 2004, p. 33). The well known functionalities of worksheets can be adapted
to construct equivalent digital versions. The question arises if these digital applica-
tions just replace paper-and-pencil applications or if they use or create new func-
tionalities? In the first case, one can retain the paper-and-pencil approach. The latter,
however, opens up new teaching opportunities and further didactical challenges. An
example is the Webquest (www.webquest-forum.de) approach which makes use of
the idea of worksheets’ to structure instruction with the help of the internet and mul-
timedia. The critical attributes of a Webquest activity include (Dodge, 1997):

* an introduction that sets the stage and provides some background information,

* atask that is doable and interesting,

» aset of web-linked information sources needed to complete the task,

» some guidance on how to organize the information, and

» aconclusion that brings closure to the quest and reminds participants of what they
have learned.

Its didactic concept (Staiger, 2001) is based on self-regulated, cooperative and col-
laborative learning, project-oriented learning as well as on the use of authentic
instructional material, etc.

Conclusion 2: Technology-based instruction needs a didactic structure or a
didactic intention

Intended learning processes do not occur automatically by the application of technol-
ogy: On the contrary, a concept or approach is needed to support and guide learners.
This is a principle already mentioned for achieving positive learning environments.
Supporting the learner means guiding him/her with regard to having the freedom
to accommodate and assimilate knowledge, generate affects (motives), ask for the
application of cognitive strategies (metacognitive abilities) by respecting the indi-
vidual pre-dispositions of learners. These different aspects can be induced by the
various functionalities of questions and the worksheets’ structure. To support and
foster learning, worksheets have to incorporate, for example, contextual cognitive
anchors and impulses (productive questions) suggested by the didactical intention
which is then implemented in the structure of the worksheets and the learning envi-
ronment respectively.

Discussion and Reflection on Digital Games for Learning Purpose

Educational games are assumed to support intrinsic motivation (Martens, Diener &
Malo, 2008) and as well as extrinsic motivation (Garris, Ahlers & Driskell, 2002,
p. 443). The intention behind applying immersive didactics is to construct learning
games which do not disturb the intrinsic motivation or prevent the volitional inten-
tions and plans of the learner. Bopp labeled this construct “stealth teaching” (2005,
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p- 5), and it includes the control of which kinds of learning situations the learner
will be exposed to within a number of gaming choices the learner can make on his
own: applying immersive didactics means, for instance, asking the learner to follow
a learning path that makes her/him curious. This can be realized by changing the
game’s perspective scenario to a context known by the learner. Alternative means
are the application of avatars in the game controlled by the instructor (individually
adapted to the learning objectives and processes intended to support) or by the learn-
ing game (semi-automated).

Alternative didactic means are the incorporation of learning objects of a stimulat-
ing nature, as well as sequencing and concealed modeling; that is, the incorporated
learning objects with a stimulating nature keep the learner exploring new problems
or tasks. This idea is derived from Lewin’s (1982) work.

The idea of sequencing is not new: Its root can be seen in Bloom’s concept of
Mastery Learning. Once the user has learned a defined set of knowledge or skills in
one part of the learning game (sequence), or over the course of several sequences,
you will then want to encourage the user to face all of these challenges together or
in close proximity to each other (Hocking, 2002). Although this kind of sequencing
is not done in a fixed order, it nevertheless respects the skills and knowledge the
learner has already accomplished. This leads to a complex structure of the learning
game, a factor which still provides the opportunity for the learner to maintain control
of the learning game with respect to her/his interests and motives.

Concealed learning by modeling: “Fortunately, most human behavior is learned
observationally through modeling: from observing others, one forms an idea of how
new behaviors are performed, and on later occasions this coded information serves
as a guide for action” (Bandura, 1977, p. 22). This kind of concealed modeling can
be offered by providing virtually accessible persons (simulated multi-user approach)
as well as fictional persons incorporated in the game. Concealment can be realized
through the free choice of an avatar or virtual person, whereas the personality of this
person can be constructed by the learners themselves.

Conclusion 3: Technology-based instruction can make use of game attributes to
offer learning chances

The overall didactical implication is that the attributes or characteristics in gaming
and gaming processes, specifically the affective, are highly similar to those found in
learning. To address these variables appropriately through the use of e.g. concealed
learning, sequencing etc., one can additionally use the empirical findings of game
design (Crawford, 2011). From empirical research (e.g. game design) it is already
known that augmented or virtual reality components can increase the individual’s
perceived involvement.

It seems possible and wise to use learning games which can address the specific
kinds of knowledge and cognitive strategies respectively, if one keeps in mind that
gaming — like learning — needs the ability of the learner to be self-regulated. Hence,
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the research results in the field of cognitive psychology should be applied in order
to improve self-regulation in gaming for learning so as to support intended learning
processes and objectives.

Discussion and Reflection on the Technology-Based Approach Using Simulation
and Feedback for Supporting Self-Regulated Learning

This application of technology used a simulation-based learning environment and
targeted the acquisition of higher order knowledge by offering and supporting self-
regulating learning opportunities through the features of simulation and feedback
(Hillen, 2012). Revisiting the quotation of Zimmerman (1989, p. 4) that states,
“Students can be described as self-regulated to the degree that they are meta-cog-
nitively, motivationally, and behaviorally active participants in their own learning
process”, we can concluded that to support metacognitive learning processes, the
individual learners need a platform to apply their strategies, for instance, to reflect
on their learning achievement. These processes would not be possible to support
without feedback, e.g. by visualization features (tables, graphs etc.) of the simula-
tion-based learning environment. Several studies have additionally been investigat-
ing pre-knowledge related to the use of self-regulated strategies. Studies by Winters
et al. (2008) found in particular that students who are more academically successful
tend to use more effective strategies when learning with a technology-based learning
environment than those with lower levels of pre-knowledge. In addition, their inves-
tigations showed that students with higher pre-knowledge tend to engage in greater
instances of planning and monitoring.

To summarize, one can say that students with lower pre-knowledge levels use
only a few specific self-regulation strategies (such as summarizing and note tak-
ing). These students seldom apply active strategies, such as making inferences or
elaborating on their knowledge. Students with higher pre-knowledge tend to have an
internal locus of control which indicates higher self-regulation (MacGregor, 1999).

Conclusion 4: Technology-based learning approaches (simulation) can support
self-regulated learning by respecting prior knowledge

Planning, organizing and conducting evaluations are the typical characteristics
of a self-regulated learner. As discussed above, in order to benefit from the sup-
port of metacognitive learning processes, an individual learner needs a platform to
apply his strategies, e.g. reflecting his learning achievement. But there is an aspect
to be respected, too, a procedure or stage inherent in the application of self-regu-
lated learning strategies (Simons, 1992): Firstly, learning has to be prepared (pre-
knowledge has to be activated). Secondly, the act of learning has to be conducted,
and finally, learning has to be regulated by the use of control and evaluation strate-
gies to maintain the motivation and concentration on a learning task or a learning
procedure.
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If one looks at the activities required and supported by the simulation-based
approach and the following three activities (Simons, 1992), they seem to match each
other:

1. The activation of pre-knowledge can be supported by the visualization of the
naive mental model as a technical model by the simulation software.

2. The simulation of the technical model which leads to the presentation of the model
behavior (feedback) using the visualization features (table function, behavior over
time, graphs, etc.). This might cause cognitive conflicts, which again ...

3. ... lead to further control and evaluation activities of the student that are demanded
by the simulation and interpretation or explication of the results.

Self-regulated learning can therefore be assumed to be supported by such simula-
tion-based approaches but one has to keep in mind the role of pre-knowledge (see
previous section) for the application of self-regulated strategies.

SUMMARY

Even if the discussed applications of technology for learning range over a broad
bandwidth caused by the related frameworks and constructed settings for instruction,
the discourse leads to four conclusions regarding the different approaches presented:

(1) Technology-based instruction by VRLE can take place because of experience
making. Didactical recommendations are the orientation to social constructivist
learning as well as the application of the paradigm of ZOPD, e.g. by a collaborative
VRLE with real or virtual participants.

(2) Technology-based instruction needs a didactic structure or didactic intention
to support the acquisition of higher order knowledge by respecting opportunities for
self-regulated learning. For instance, web-based teaching uses a didactical concept
called Webquest which offers an instructional structure through its recommended
critical attributes, e.g. guidance to organize retrieved information.

(3) Technology-based instruction can make use of game attributes to offer learn-
ing opportunities by using immersive didactics or stealth teaching for an appropriate
use of the “flow” of the learner, and finally

(4) the simulation feature can contribute to support self-regulated learning if tak-
ing prior knowledge into account.

It appears that concepts and phenomena already well known in didactics, ped-
agogy® and education can be used for the purpose of media-based instruction, as
shown in Bruner’s theory of “experience making” if applied in a proper didacti-
cal manner. Media didactics might contribute to these analytical research results (if
applying didactic concepts and models/theories) by making media-based instruc-
tion more transparent and hence scientifically accessible for evaluation. We refer
to Tulodziecki (2005), who criticizes the lack of theoretical foundations in research
and development in the context of media didactics. Figure 1 shows that the newer
media didactic approaches make explicit use of existing approaches and concepts,
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e.g. participation-oriented as well as learning environment approaches. The phe-
nomenon of keeping motivation, e.g. by “gaming”, is not new, but the challenge is to
design an appropriate and applicable didactical approach for learning. Researchers
are developing design patterns for educational games based on pedagogical’ models
(Maciuzek & Martens, 2010, p. 265). Another example is immersive didactics (e.g.
stealth teaching in gaming for learning), but this must be further developed because,
as aforesaid, gaming also requires self-regulation skills.

Finally, despite the fact that a general statement made by Haft (1988) on (media)
didactics is over twenty years old, it depicts the current situation perfectly: “Online
technology is speeding up, but didactics is lagging behind” [transl. by the author].

NOTES

! VRLE= Virtual Reality Learning Environment.

2 Extrinsic motivation = i.e., the learner engages in the activity because he or she desires the outcome

and values it as important (Garris, Ahlers & Driskell, 2002, p. 443).

Game-based learning may contain pre-defined learning objectives.

4 Focusing on educational issues and strategies applying VR, the term ‘Virtual Reality Learning
Environment’ (VRLE) and virtual reality learning systems (Fitzpatrick, 2007; Inoue, 2007) are
used.

> Bruner’s model consisted of three interlinked and integrated stages; enactive, iconic and symbolic
representations for the organization of knowledge.

®  The word intellectual is used with the intention to avoid the double meaning of cognitive as a
procedure and dimension of human learning and as stages of development.

7 http://www.webquest-forum.de/infos/lernprogramm/arbeitsblatt/arbeitsblatt.html

8 See footnote 9.

®  The Anglo-Am. concept of pedagogy is the closest to the European understanding of didactics.

REFERENCES

Achtenhagen, F., Tramm, T., Prei}, P., Seemann-Weymar, H., John, E.G., & Schunck, A. (1992).
Lernhandeln in komplexen Situationen. Neue Konzepte der betriebswirtschaftlichen Ausbildung.
Wiesbaden: Gabler.

Bandura, A. (1977). Social Learning Theory. New York: General Learning Press.

Bopp, M. (2005). Immersive Didaktik: Verdeckte Lernhilfen und Framingprozesse in Computerspielen.
kommunikation@gesellschaft, 6(2), 2—12.

Bruner J. (1962). On knowing: Essays for the Left Hand. Cambridge, MA: Harvard University Press.

Buzzetto-More, N. A. (Ed.) (2007). Advanced principles of effective e-learning. Santa Rosa: Informing.

Crawford, C. (2011). Retrieved 04 of March 2012 from http:/library.vancouver.wsu.edu/sites/
library.vancouver.wsu.edu/files/ ACGD.pdf.

Dodge, B. (1997). Some thoughts about WebQuests. Retrieved March, 17th, 2012 from http://webquest.
sdsu.edu/about_webquests.html.

De Corte, E. (2003). Konstruktion von Lernumgebungen zur Unterstiitzung einer produktiven
Wissensnutzung. In F. Achtenhagen, & E. G. John (Eds.) Meilensteine der Berufsbildung. Vol. 1.
Bielefeld: Bertelsmann, 227-238.

Fitzpatrick, J. J. (2007). Interactive virtual reality learning systems: Are they a better way to ensure pro-
ficiency? Retrieved February 1st, 2008 [http:/www.vrmariner.com/vr_learning.html] not retrievable
anymore.

Garris, R., Ahlers, R., & Driskell, J.,E. (2002). Games, motivation, and learning: A research and practice
model. Simulation & Gaming, 33(4), 441-467.

111


http://www.webquest-forum.de/infos/lernprogramm/arbeitsblatt/arbeitsblatt.html
http://library.vancouver.wsu.edu/sites/library.vancouver.wsu.edu/files/ACGD.pdf
http://library.vancouver.wsu.edu/sites/library.vancouver.wsu.edu/files/ACGD.pdf
http://webquest.sdsu.edu/about_webquests.html
http://webquest.sdsu.edu/about_webquests.html
http://www.vrmariner.com/vr_learning.html

S. A. HILLEN

Haft, H. (1988). Einfiithrung: “Neue Medien und Sozialisation - Die Technik rennt, die Forschung hum-
pelt. Unterrichtswisenschaft, 16(4), 2—6.

Heimann, P., Otto, G., & Schulz, W. (1965). Unterricht, Analyse und Planung. Hannover: Schroedel.

Hillen, S. (2011a). Virtual Reality/Augmented Reality — Applications for Educational Purposes? Project
Development of Vidzeme Continuing Education Technology Centre, Valmiera: SIA McCabols,
61-64.

Hillen, S. (2011b). The role of worksheets in media based instruction - a didactic and diagnostic approach
In S. Hillen, T. Sturm, & 1. Willbergh (Eds.) Challenges facing contemporary didactics. Minster:
Waxmann, 169-184.

Hillen, S. (2012). Acquisition of higher order knowledge by a dynamic modeling environment based on
the educational concept of self-regulated learning. Intelligent and Adaptive Educational-Learning
Systems: Achievements and Trends: Smart Innovation, Systems and Technologies. KES-Springer
Verlag Book Series. Berlin: Springer, 393-416.

Hillen, S., Breuer, K., & Tennyson, R. D. (2011). Gaming and Learning. In S. Hillen, T. Sturm, & I.
Willbergh (Eds.) Challenges facing contemporary didactics. Miinster: Waxmann, 185-198.

Hocking, C. (2002). Level Design. Bonus material of Tom Clancys Splinter Cell. DVD for Xbox, UBI
Soft.

Huang, H.-M., Rauch U., & Liaw S.-S. (2010). Investigating learners’ attitudes toward virtual real-
ity learning environments: Based on a constructivist approach. Computers & Education, 55,
1171-1182.

Hiither, J. (1997). Mediendidaktik. In Hiither, J., & Anfang, G. (Eds.) Grundbegriffe der Medienpdidagogik.
Miinchen.

Hussin, S. (2004). Web-Based Language Learning Materials: A Challenge. Internet Journal of e-Lan-
guage Learning & Teaching, 1(1), January 2004, 31-42.

Inoue, Y. (2007). Concepts, Applications, and Research of Virtual Reality Learning Environments.
International Journal of Human and Social Sciences, 2(1), 1-6.

Klebl, M. (2006). Retrieved 21st of March 2012 from http://www.medienpaed.com/2006/klebl0607.pdf.

Kron, F. W. (2008). Grundbegriffe der Didaktik. Miinchen: Reinhardt.

Kron, F., & Sofos, A. (2003): ,, Mediendidaktik - Neue Medien in Lehr- und Lernprozessen . Miinchen:
Reinhardt.

Lethinen, E., Lehti, S., & Salmi, S. (2003). The challenge of ICT in vocational education.
In F. Achtenhagen, & E.G. John (Eds.) Meilensteine beruflicher Bildung. Bd. 1. Bielefeld:
Bertelsmann, 259-296.

Lewin, K. (1982). Umweltkrifte in Verhalten und Entwicklung des Kindes. In F. E. Weinert, &
H. Gundlach (Eds.). Kurt-Lewin Werkausgabe, Bd. VI, Bern, 169-210.

Maciuzek, D., & Martens, A. (2010). Patterns for the design of educational Games. In M. Edvardsen, &
H. Kulle (Eds.) Educational Games: Design, Learning and Applications. New York: Nova.

Martens, A., Diener, H., & Malo, S. (2008). Game-based Learning with Computers - Learning, Simulations,
and Games, in Z. Pan, A. D. Cheok, & W. Mueller (Eds.) In Transactions on Edutainment I. LNCS.
Berlin: Springer, 172—-190.

MacGregor, S. K. (1999). Hypermedia navigation profiles: Cognitive characteristics and information
processing strategies. Journal of Educational Computing Research, 20(2), 189-206.

Nowak, J. R., & Macht, K. (1996). Die Kunst des Fragens. Theorie und Praxis der Frage als didaktisches
Steuerungsinstrument. Augsburg: Dr. Wilner.

Papert, S.. (1980). Mindstorms. Children, Computers, and Powerful Ideas. New York: Basic Books.

Piaget, J. (1997). Development and Learning. In Gauvain, M., & Cole, M. (Eds.) Readings on the
Development of Children. 2. New York: Ed. Freeman, 19-28.

Piaget, J. (1937). La naissance de [’intelligence chez ['enfant. The birth of intelligence in the child.
Oxford: Delachaux & Niestle.

Reinmann-Rothmeier, G., & Mandl, H. (1999). Unterrichten und Lernumgebungen gestalten.
Forschungsbericht 60, Miinchen: Ludwig Maximilians-Universitét.

Simons, P. R. J. (1992). Lernen selbstdndig zu lernen - ein Rahmenmodell. In H. Mandl, & H. F. Friedrich
(Eds.) Lern- und Denkstrategien: Analyse und Intervention. Gottingen: Hogrefe, 251-264.

112


http://www.medienpaed.com/2006/klebl0607.pdf

RESEARCH ON TECHNOLOGY FOR LEARNING IN VET

Staiger, S. (2001). Webquests. Eine neue didaktische Methode zum Interneteinsatz: Unterrichtsprojekte
am technischen Gymnasium und in der Berufsschule. In Computer und Unterricht. Anregungen und
Materialien fiir das Lernen in der Informationsgesellschaft, 44/2001, 52-57.

Tennyson, R. D., & Breuer, K. (1997). Psychological Foundations for Instructional Design Theory.
In R. D. Tennyson, F. Schott, N. Seel, & S. Dijkstra (Eds.) Instructional Design: International
Perspectives, Vol. 1: Theory, Research, and Models. Mahwah, N.J.: Lawrence Erlbaum Ass., 113—134.

Terhart, E. (2009). Didaktik. Eine Einfiihrung. Stuttgart: Reclam.

Tulodziecki, G. (2005). Zur Situation der Medienpidagogik in der Bundesrepublik Deutschland.
Retrieved 12th of March 2012 from http://www.medienpaed.com/05-1/tulodzieckiO5-1.pdf.

Tulodziecki, G., & Herzig, B. (2010). Handbuch Medienpdidagogik. Band 2: Mediendidaktik. Medien in
Lehr- und Lernprozessen. Miinchen: koepaed.

Winters, F. L., Greene, J. A., & Costich, C. M. (2008). Self-regulation of learning within computer-based
learning environments: A critical analysis. Educational Psychology Review, 20(4), 429—444.

Vygotsky, L. S., (1978). Mind in society: The development of higher mental processes. Cambridge:
Harvard University Press.

Wertsch, J. V., (1988). Vgotsky and the social formation of the mind. Cambridge: Harvard University
Press.

Zimmerman, B. J. (1989). Models of self-regulated learning and academic achievement.
In B. J. Zimmerman, & D. H. Schunk (Eds.) Self-regulated learning and academic achievement.
Theory, research and practice. New York: Springer, 1-25.

AFFILIATION

Stefanie A. Hillen
Faculty of Humanities and Education,
University of Agder, Norway

113


http://www.medienpaed.com/05-1/tulodziecki05-1.pdf

ALFRED RIEDL & ANDREAS SCHELTEN

TECHNICAL DISCUSSIONS AS SUPPORTIVE
INTERVENTIONS IN THE PROCESS OF
CONSTRUCTIVIST TEACHING AND LEARNING

PRELIMINARY CONSIDERATIONS AND STARTING POINT

Over time, theories regarding the nature of learning have changed significantly.
For two or three decades, a change of didactic paradigm towards a constructivist
attitude on learning has been taking place (see Riedl, 2010, p. 100). In vocational
classes constructivist learning can be realized by the use of active learning concepts.
Even though the empirical evidence does not unconditionally endorse active learn-
ing in industrial-technical vocational training (for a summary, see Nickolaus, Riedl
& Schelten, 2005; Nickolaus & Pitzold, 2011), this way of teaching is — due to its
integrated support of expert knowledge and methodical, social and emotional com-
petences —a key concept of modern vocational education (Arnold & Gonon, 2006, p.
211). A balance between lessons based on an autonomous, learning-centered knowl-
edge construction and lessons based on teacher-led instructions is one of the key
challenges to everyday teaching in constructivist learning. In this case, it depends on
how the teacher supports individualized, student-centered learning phases. Further,
it depends on the teacher's success in cognitively activating the students (Riedl,
2011, pp. 103, 107).

Apart from the modified interpretation of learning processes, however, empirical
knowledge of teaching efficiency has also changed. Until the end of the twenti-
eth century, publications concerning meta-analyses of empirical studies repeatedly
questioned the positive impact of school and teaching on learning (for a review of
the results and a critical reflection, see Weinert, 2001, pp. 73—76).' Today, the cur-
rent state of empirical studies on teaching points in another direction and shows:
“Modern, profession-oriented, cognitively activating lessons during which the time
available for learning is indeed used for teaching and during which the students (led
by the teacher) have to deal with challenging but manageable tasks, have far more
positive effects on learning efficiency than has been assumed in the past” (Koller,
2012, p. 7). Thus, it can also be recognized that didactic measures (which can either
be assigned to constructivism or to objectivism) have notable effect sizes on learning

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 115-126.
© 2013 Sense Publishers. All rights reserved.



A.RIEDL & A. SCHELTEN

progress, when they are used at the right point in the lesson and if these measures are
of correspondingly high quality.

Koéller (2012), summarizing Hattie (2009),? particularly points to the fact that a
change of the conditions of the lessons, “which typically have political priority for
education policies (e.g. reduction of the number of students per class, school struc-
tures), are irrelevant to a great extent” (p. 77). Thus, learning success, here in respect
to the students’ acquisition of knowledge, primarily depends on variables which are
to be understood as the underlying structures® of lessons.

Studies carried out within the Munich-based research program so far have largely
been dedicated to highly developed, action-oriented lessons in technical vocational
education. In these usually individualized lessons, students learn through complex
tasks which are occupation specific. Here, the students should be supported by the
teacher in a way that best meets their requirements. Numerous results obtained from
individual studies are mutually corroborative. However, specific individual results
must also be considered (for a summary, see Riedl & Schelten, 2011). The different
studies pursue their research questions on the basis of widespread methodological
approaches,* which often include aspects of design-based research (see Euler, 2011,
pp. 530ff.). The process analyses of technical active learning concepts at vocational
schools as well as parallel impact evaluations concerning the process character of
constructivist learning show that the lessons considered were largely successful.
Besides the positive effects, however, there is still potential for optimizing the teach-
ing-learning arrangements. Concrete suggestions for possible improvements can be
deduced from the specific weaknesses identified in particular lessons. Here, the focus
is on recommendations for the role and the communicative behavior of the teacher,
guidelines for self-learning materials and organizational teaching recommendations.

A current research emphasis outlined by this article builds on Buchalik (2009),
whose research approach concentrated on identified demand on individual commu-
nicative support of students in student-centered lessons. Furthermore, this approach
makes an explorative contribution to the process, general features and possible
effects of technical discussions as teacher-student communication in systematically
student-centered lessons. Here, the subject area analyzed is created by four proven,
high-quality teaching concepts of the professional fields of electrical engineering,
information technology, metal technology as well as nutrition and home econom-
ics. Each of these teaching concepts were developed over a period of many years.
The research identifies the actual state of the teacher-student communication within
this concept of teaching by analyzing these case studies using different research
questions in exemplary form. Procedural aspects studied include how much time
of the overall lesson is used for technical discussions, how often technical discus-
sions are initiated by the teacher and/or the students and how conversation sequences
during a technical discussion are distributed between the teacher and the students.
Functional aspects studied include targeted cognitive processes and activated
knowledge types, both intended to foster learning during technical discussions.
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Buchalik transfers the data collected to a self-developed set of categories (ibid., p. 112).
This set of categories transfers categorizations with respect to cognitive processes
(Anderson & Krathwohl, 2001, with the revised taxonomy of Bloom) as well as
knowledge types in lessons (Schelten, 2010) to the didactic variable “technical
discussion”. The different types of knowledge refer to factual knowledge, causal
knowledge and procedural knowledge. According to this system, cognitive pro-
cesses during lessons can be divided into remembering, understanding, applying,
analyzing, evaluating and constructing.’ This set of categories helps to better define
the term “technical discussion”, which has been defined in a relatively general way
so far. It thus helps to set up objectives regarding technical discussions as a didactic
requirement for a successful teacher-student communication in constructivist les-
sons of technical training (see also Riedl, 2011, pp. 211f.).

Buchalik’s results (2009) concerning the analysis of technical discussions are
very complex.® The study clearly proves the function of technical discussions as
an essential part of action-oriented lessons which, at the same time, support self-
organization. Here, both obligatory dialogues as well as facultative dialogues can
show a high content level corresponding to the objectives. In the analyzed discus-
sions, teachers usually dominate in teacher-students communication. This holds true
both for initiating technical discussions as well as the quantity of verbal input to
the dialogues. Generally, the observed technical discussions show high potential for
profound and complex conversational situations which are considered to be positive
for the efficiency of learning. As far as the quality is concerned, the research results
imply an impact of teaching concept on cognitive processes and knowledge types.
For instance, the research results regarding technical domains point to the extreme
importance of declarative-systemic knowledge and cognitive processes demanding
the analysis of vocation-specific situations.

Further conclusions can be drawn from the dominance of teachers in technical
discussions which Buchalik identified (2009, pp. 192f.). Scheduled technical dis-
cussions during the lesson (e.g. suggestions in the guidance texts) foster this trend.
Technical discussions which evolve on the spur of the moment from the students’
problem solving tend to show a higher proportion of both student initiative and stu-
dent participation. The clear dominance of teachers concerning quantity and time
of speech acts results in two lines of argumentation (see ibid.). On the one hand,
even teachers with long experience in active learning concepts are often observed to
relapse into traditional instructive monologue communicative patterns, even though
technical discussions do particularly aim at students’ individual learning. On the
other hand, the teacher does have a role as moderator of the teacher-student group.
Here, the teacher is responsible for the integration and possible correction of contri-
butions made during the discussions as well as for the results of learning. This role
can require a higher proportion of speech acts. Furthermore, the data collected from
the field of electrical engineering suggest that these results do not correlate to the
teacher’s personality.
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TECHNICAL DISCUSSIONS DURING LESSONS
Didactic objectives of technical discussions

Technical discussions are the communicative assistance rendered by a teacher.
They take place in a student-centered’ learning environment in which students act
autonomously to a great extent. Here, two determinants® — definable with respect to
the lesson’s organization — have a key function. These determinants have a signifi-
cant influence on the learning process and success (Riedl, 2005, pp. 258f.). From
the point of view of the organization of lessons, these determinants are both self-
learning materials for students (1) as well as supporting interventions by the teacher
(2). The individualized dialogue between teacher and individual students or small
groups aims at a high-quality communication in class, which can refer to both the
learning material and the learning process. This is based on the assumption that the
communication in class is particularly supportive of learning if high-quality ques-
tions demand high-quality replies and thus profound explanations. In qualitatively
demanding conversational situations, students have to structure and organize their
knowledge in order to verbalize it. This supports the construction, strengthening and
structuring of new cognitive concepts. Various studies of communication in class
prove the correlation between the quality of the questions asked by the teacher and
the quality of students’ comprehension. Furthermore, the frequency and the quality
of the questions asked by students depend on the social form of teaching. According
to this, teaching in small groups encourages content questions. Timid students tend
to ask significantly more questions in small groups than in teacher-centered classes.
All in all, the number of questions increases considerably in this social form. At the
same time, the quality of questions improves due to the fact that more questions
require explanations rather than short answers.’

Technical discussions are an important didactic element in a student-centered les-
son and they are crucial to high quality communication. Specific communication
possibilities arise due to the often long-term learning in small groups working with
challenging tasks and problems. Compared with teacher-centered lessons, technical
discussions in student-centered lessons enable the teacher to demand more reflec-
tions about analyses and syntheses of the contents. At the same time, the teacher can
focus on aspects of argumentation and contexts of explanation regarding the topics
covered. Thus, cognitive processes can be initiated which encourage in depth reflec-
tion of learning contents. In action-oriented vocational teaching, causal knowledge
for the theoretical support of vocational proficiency has priority (Schelten, 2011).

During the process of active learning, students tend to a final orientation of their
learning actions (Riedl & Schelten, 2011, p. 151). As far as this final orientation
is concerned, the students want to achieve the required aims directly and within a
short period of time. Their learning aims at a practical sequence of the theory-based
tasks. From the students’ point of view, the legitimate aim is the success of their
actions and not primarily the theoretical knowledge of contexts and origins. Regularly
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scheduled technical discussions, however, can solve this problem as they demand
reasoning and encourage the students to reflect on their actions theoretically, even if
this is not absolutely necessary. In a complex teaching-learning environment, techni-
cal discussions are a crucial didactic scaffolding instrument. For knowledge acquisi-
tion during lessons they maintain balance between construction and instruction in a
learning approach which is open to self-organization. Due to this balance, construc-
tivist learning becomes effective and has a positive effect on the students’ learning
progresses. Once a culture of technical discussions in class has been established, it
rapidly becomes clear to the students that the teacher will repeatedly demand theo-
retical arguments concerning practice-oriented learning actions. Students are inter-
ested in the acquisition of basic knowledge and contexts of argumentation if this is
called for by the pedagogical organization of the lesson. In technical discussions, the
focus is on theoretical aspects of learning actions with causal explanations.

Function of technical discussions

Technical discussions in student-centered and active learning arrangements aim at
the regulation of the students learning process by initiating individual reflecting and
understanding processes. In the content-related dialogue, they refer to the learning
items, the process of learning and the organization of learning. In the broadest sense,
this can also include social processes if they have an effect on the content learning
processes. Administrative communication content, however, cannot be categorized
under the term “technical discussion”.

The diagnostic function of technical discussions should provide the students and
teachers with information on the individual’s learning progress. Thus, the teacher
can take measures to encourage the individual student’s learning progress. The stu-
dents get to know their achievement level as well as their deficits. However, tech-
nical discussions must not be perceived by the students as an exam situation'® or
as a performance appraisal, because the anxiety associated with such a situation
would significantly lower the possible learning potential of these conversations. In
addition, in technical discussions and/or by the reaction of the students towards the
teaching/learning materials prepared, the teacher gains information on the structure
of the learning environment which can thus be optimized. Diagnostic elements of
technical discussions influence their control function by regulating the teacher’s
monitoring actions.

Long-term active learning in individualized small groups changes the form of
communication compared with instructive forms of teaching with the whole class.
The students can ask significantly more questions. They overcome their inhibitions
to ask a question. At the same time, the depth and thus the quality of questions
increase. In such situations, the higher proportion of speech acts shifts from teach-
ers to students. A technical discussion in class can be initiated by the teacher, the
students, or structurally by tips or requests in the self-learning materials. The teacher
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initiates a technical discussion if he or she wants to gain information on the students’
learning progress or if further support is required for progress in learning. The teacher
can rely here on his/her teaching experience if students are repeatedly faced with
particularly difficult progressive stages in problem solving which require support.
However, students can initiate technical discussions themselves if they need support
for current problems and unresolved questions. Structurally predefined technical
discussions during predetermined content phases serve to give teachers and students
feedback on knowledge acquisition in a complex learning situation. Furthermore,
they help to formally close a learning sequence. The teacher’s role during technical
discussions must ideally be understood as the role of a “senior researcher” who takes
part in the problem-solving process, who regulates the discussion and who attends to
the use of adequate technical terminology and content correctness without present-
ing a final solution to the problem (Buchalik 2009, p. 45). The teacher can of course
also be assigned responsibility for systematic dissemination of knowledge through
direct individual instruction when the teacher diagnoses knowledge gaps which can
thus be rapidly filled.

Efficiency of technical discussions during the lesson

Regarding learning efficiency, technical discussions in action-oriented lessons can
be analyzed using various categories, which are, in empirical studies, repeatedly
referred to in cause-and-effect context for successful learning. From the predicators
taken into consideration, conclusions concerning their relevance within a moder-
ately constructivist learning approach can be drawn. The influencing variables cited
by Kéller (2012) (according to the work of Hattie, 2009) serve as the categories
mentioned below. According to this, only some rather weak to moderate variables
influencing learning performance arise for features, typical of constructivist learning
in action-oriented lessons. Koller (ibid.) shows their effect sizes in several summa-
ries.!! Individualized forms of learning (d = 0.22), discovering learning (d = 0.30) or
inductive lesson structure (d = 0.33) show rather weak effects. Slightly larger effects
can be seen e.g. in cooperative forms of learning (d = 0.41) which take place in small
groups (d = 0.49).

According to the results obtained from Hattie’s study, constructivist learning
in action-oriented lessons can develop its efficiency in particular by means of the
didactic variable “technical discussion”, presented in this paper. This communi-
cative assistance rendered by the teacher can be assigned to different variables,
which are highly effective in successful learning (see Koller, 2012, Table 5, p. 77).
Technical discussions demand task-related, elaborating cognitive activities from
the students. Here, various types of feedback have positive effects on knowledge
acquisition (feedback, d = 0.73, formative evaluation d = 0.90). Such feedback
encourages “the cognitive support of the students by the teacher. Feedback is always
task-related and provides information to the students about their knowledge and
shows possibilities to further increase.” (ibid.). Similar effects can be achieved by
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a positive teacher-student relationship (d = 0.72) if teachers and students set their
sights on the same objectives, and if the students have confidence in the teach-
er’s assistance, which should be competent regarding both skills and pedagogical
knowledge.

UNIVERSITY TEACHER TRAINING FOR TECHNICAL DISCUSSIONS
Working hypotheses

At this point in time, the Munich research program on teaching-and-learning pro-
cesses in industrial-technical vocational education (Riedl & Schelten, 2011) is
developing Buchalik’s results, in particular, on using them for teacher training. This
research approach aims at enlarging the empirical knowledge base on technical dis-
cussions which has been established at the Technical University (TU) of Munich.
The second goal is the implementation of this didactic variable in everyday teaching-
and-learning in technical vocational education. Here, the studies build on Buchalik’s
hypothesis, which he deduces from the study results: “Appropriate training meas-
ures for teachers increase content quality of technical discussions” (2009, p. 200).
This assumption can be linked to another statement made by Buchalik when he
emphasizes that a modern teaching-and-learning structure depends on constructivist
learning in regular, student-centered phases. Therefore, routine high-quality teacher-
student communication in technical discussions is an essential requirement for self-
organized learning (ibid.). Buchalik also points to the high domain specificity of
technical discussions (ibid., p. 189).

Concept

Towards the end of the university program, students studying to become teachers
of metal technology at vocational schools have the opportunity to do a traineeship
in “automation technology: workshop programming” (WOP). Implemented as a
seminar, this entails six credit hours on one morning per week over the space of 12
weeks. The highly motivating seminar contains tutor-initiated instructive phases as
well as a high ratio (about 70%) of active self-learning phases.'> This traineeship
provides prospective vocational teachers with insights into the structure and pro-
gramming of modular facilities. At the end of the traineeship, students should design
and implement feasible multi-stage systems. The participants can include the marks
for this seminar (6 ECTS) in the vocational teaching program of metal technology.
This seminar takes place at the Munich-based vocational school of manufacturing
technology and is carried out by a teacher' of the school who is, at the same time,
a lecturer of the TU Munich for this seminar. An integrated classroom for lessons
in automation technology at the vocational school is available for this traineeship
(concerning equipment, see e.g. Schelten, Riedl & Geiger, 2003).

121



A.RIEDL & A. SCHELTEN

The technical contents of the traineeship are divided into twelve interlocking
modules (see Liebelt, 2011, pp. 35ff.). Didactic and methodology are similar to those
within vocational training. Thus, the seminar presents exemplary active learning
concepts regarding automation technology at vocational schools as its pedagogical
concept. The focus in this traineeship has almost exclusively been on subject-related
contents. However, as this traineeship is contextually and methodologically strongly
related to teaching, the students are offered the opportunity of also taking a closer
look at the didactic side of domain-specific automation technology and reviewing it
with other participants.

The initiative for a modified seminar concept emerges from the further develop-
ment and utilization of Buchalik’s research results (2009) on the subject of technical
discussions. As the tutor is also interested in this objective, two former participants
of this seminar had the opportunity of further conceptional development of this sem-
inar with the aim of integrating didactic considerations regarding technical discus-
sions in action-oriented automation technology lessons. At the same time, this pilot
study will evaluate the modified conception. Implemented in the winter semester
2010/2011, the modified traineeship concept included four additional learning con-
cepts (see Plankl, 2011, p. 75ff.). These additional learning units, developed in close
coordination with the tutor and the scientists of the TU Munich are carried out by
the latter. The additional course modules contain a total of 12 lessons. They include
theoretical and practical considerations in implementing technical discussions in the
domain of automation technology. They aim to acquaint the students with the devel-
opment of technical discussions. They also want to point out didactically important
features by video analyses of conversation situations.

Of the four additional units, unit 1 first presents the objectives of the additional
learning units and provides basic information about the term “technical discussion”.
Unit 2 discusses the results of Buchalik’s studies (2009), involves the development
of crucial features of technical discussions by means of a video example and empha-
sizes their relevance for everyday teaching. Unit 3 first addresses Buchalik’s cat-
egories theoretically in order to classify cognitive processes and knowledge types
in technical discussions. The next step is the practical implementation by the coding
of paradigmatic video-recorded sequences of conversation. Unit 4 aims especially
at individual experiences in leading technical discussions. The participants learn to
conduct competent technical discussions in learning phases in which they alternately
take on the role of the teacher and the student. The subject under discussion is their
preceding technical work concerning automation technology. The technical discus-
sions are video recorded and then reflected on, together with the scientists of the TU
Munich. There are five video-recorded technical discussions.

Evaluation

The evaluation of the additional course units concerning conducting technical dis-
cussions uses different approaches. The video-recorded sequences of the technical
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discussions are evaluated by categorizing the existing knowledge types and cogni-
tive processes (see above). In addition to this there is a focused interview after the
last sequence of technical discussions as well as a written survey of the students
on quality and efficiency of the course units (regarding the survey instruments, see
Liebelt, 2011 and Plankl, 2011).

The data collected from the three evaluation approaches are mutually corrobo-
rative. The students verify that the additional course units were advantageous for
them. However, due to the relatively short period of time available, it became clear
that there are restrictions regarding to the depth and completeness of the didactic
content of the courses. Nevertheless, substantial student development was shown
in the increasing quality of the technical discussions conducted by them during the
course. The basis of this finding is also shown in the increasing technical knowledge
concerning automation technology, didactic insights into conducting technical dis-
cussions and growing interest in this subject. The five recorded technical discussions
have the following running times (minutes:seconds): Technical discussion 1 — 1:11,
Technical discussion 2 — 1:58, Technical discussion 3 — 2:08, Technical discussion
4 — 10:50, Technical discussion 5 — 7:11. The content evaluation using Buchalik’s
(2009) categories of cognitive processes and knowledge types (see also Riedl, 2011,
p. 2111f.) shows an increasing number of categories as the course progresses, which
shows a greater variety of coded cognitive processes and knowledge types. In tech-
nical discussion 1, recorded on the first training day, only the cognitive processes of
remembering and understanding in the field of factual knowledge occur. In technical
discussions 2 and 3 — recorded in the second course unit — all types of knowledge of
the pattern of categories are already recognizable and occur together with analyz-
ing and applying cognitive processes. Technical discussions 4 and 5 — recorded in
the fourth and last course unit — show all knowledge types and all five cognitive
processes realizable for vocational schools at least once during each sequence of the
technical discussion. Liebelt and Plankl (2011, p. 106) trace this effect mainly to the
students’ modified sensitization and interpretation of their role as the teacher. This
evaluation once more confirms the fact that the competent conducting of techni-
cal discussions requires technically skilled teachers. In the recorded sequences of
the technical discussions, the students especially were able to assume the teacher’s
role competently and had high-quality technical discussions, containing the required
technical expertise in the domain of automation engineering in a conversational
context.

PROSPECTS

“If you want to increase pupils’ success in learning in the long run, the lesson
itself seems to be the decisive influencing variable. Associated with this are sys-
tematic, long-term programs for the professionalization of teachers.” (Kéller, 2012,
pp- 77f.). For a change to a teaching-and-learning culture that relies on successful self-
organized learning in class, regular teacher-student communication in terms of
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high-quality technical discussions is a fundamental requirement. University teacher
education gives access to the development of teaching skills in class in terms of tech-
nical discussions in student-centered lessons. This competency development must
build on a university education program in which the theoretical groundwork of
constructivist learning in a student-centered active learning environment has already
been laid. Another target group for competency development regarding conducting
technical discussions are teachers in everyday teaching practice. They have to be
sensitized and attuned to their modified responsibilities, which particularly arise in
class communication in a student-centered environment. The magnitude of these
challenges is accentuated by Buchalik (2009, p. 199) who points to the fact that
implicitly existing and traditional teacher-pupil conversational patterns still signifi-
cantly moderate or even impair the quantity and quality of the communication in
classes.'

Science and practice are only beginning to recognize the significance of technical
discussions as a didactic variable in modern student-centered classes. “Technical
discussions have developed into a new pedagogical challenge for vocational schools.
Thus, vocational schools prove their modern teaching methods and give direction to
educational science” (Schelten, 2006, p. 107). Integrating a culture of technical dis-
cussions into the lessons must be regarded as a long-term task of modern vocational
education.

NOTES

Here a crucial role in students’ development and education is ascribed to other variables, such as the
students’ genetic condition, domestic environment, social background and education duration.

Here, results obtained from empirical research on teaching were compiled from over 800 meta-
analyses of more than 50,000 studies.

Compared with surface structures (e.g. social form, team teaching, open learning) which can be
simply and objectively observed, underlying structures are hard to identify and often become apparent
only through situational analyses of a learning phase. Underlying structures constantly encourage
students’ cognitive activation.

Together with the results, they are shown in detail in the respective publication. Nickolaus, Riedl &
Schelten (2005, pp. 512-515) give an insight into the scientific methods of the individual publications.
These publications are described by Riedl & Schelten (2011).

The category “Constructing” refers to extremely challenging and complex demands on engineering,
using Anderson and Krathwohl’s theory (2001, p. 84ff.). The process of construction results in a new,
challenging development which serves as a solution for a wider range of responsibilities. However,
this is probably not feasible at vocational schools.

°  For a review of results, see Buchalik & Riedl (2009).

Student-centered teaching can be action-oriented and can foster constructivist learning. However,
this is not necessarily the case. The idea of student-centered teaching is broadly defined and includes
teaching methods in which processes of learning are individualized in the long run and in which
self-learning materials as well as the teacher-student communication in technical discussions are
important.

Other influencial variables concerning the process of learning are, e.g.; the learning requirements of
the students with their prior knowledge, the teaching requirements of teachers, and extracurricular
influences such as training in companies.

Results of previous research are summarized by Buchalik (2009).
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10 See Breuer & Schmidt (2010).

" The evaluation of effect size d refers, regarding the results cited by Koller (2012), to the increase in
learning within one school year in secondary education.

12 The time slices of instructive phases are significantly larger at the beginning of the course whereas they
constantly decline during the process of the course. During the self-learning phases, the participants
have to deal with written documents, create programs via PC and control the hardware components of
existing automation systems.

13 Director of studies Manfred Schauhuber, supervisor on automation engineering, vocational school of
manufacturing engineering based in Munich.

14 Here is recognized a latent tendency towards a shortened conversational behavior which is satisfied
with curt replies. This is typical of the frontal phases of instruction.
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SOCIAL MEDIA: POTENTIALS AND CHALLENGES
FOR VOCATIONAL EDUCATION

SOCIAL MEDIA — A FIRST APPROACH

This paper focuses on media which can be subsumed under the notion of “Web
2.0” or “Social Media”. These media can generally be characterized by three main
aspects: (1) the disappearance of the separation between both local and central data
and applications, as well as (2) the merging of the boundaries between producers
and consumers of media content, and (3) the personalization of information through
the combination of push and pull services (cf. also Kerres, 2006). Thus, in contrast
to more traditional media like books, blackboards etc., Web 2.0 media may be char-
acterized as follows:

* Media of the Web 2.0 generation are digital media which aim to address a wide
audience and are available online.

* Media of the Web 2.0 generation are characterized by constant development of
services.

* Media of the Web 2.0 generation provide the opportunity to create both a (virtual)
self-presentation as well as an identity on the web.

* Media of the Web 2.0 generation enable the cooperation of actors by offering
certain structures as well as linking people with common interests. This includes
also the support of building communities.

* Media of the Web 2.0 generation are able to facilitate (individual and cooperative)
information management.

* Media of the Web 2.0 generation offer participation possibilities; to some extent,
the medium is developed by the contribution of the different actors. Accordingly,
in general everybody should be able to participate (cf. also Pferdt & Kremer,
2010, p. 289).

It is interesting to note that these characterizations refer to potentials of the medium
in terms of action rather than putting an emphasis on its hardware. Single services
like blogs, wikis, social networks, tagging services etc. are not to be specified in
this context. Accordingly, Web 2.0 technologies cannot be captured through single
features. As long ago as 2007, the German expert commission “Education by the
means of new media” stated that Web 2.0 technologies represent a new paradigm for

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 127-140.
© 2013 Sense Publishers. All rights reserved.
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the use of new media. In the commission’s report, announcements on the following
potentials are stressed: Web 2.0 opens up unimaginable possibilities ranging from
interconnectedness, group formation, cooperative production of content, publicity
production and attracting attention, administration and indexing of information and
knowledge up to self-presentation (cf. Expertenkommission [Expert Commission],
2007, p. 3).

Web 2.0 applications are not limited to special applications for individual users
but are widely used and appear to be a part of our environment. For that very rea-
son, though, Web 2.0 applications are further characterized by the following:
Technological opportunities such as the re-connection of information (mash up),
available feedback and annotation possibilities for commenting, social tagging for
indexing and opportunities to access and download film sequences, audio content
or texts. They offer space accompanied by a participative media design and are not
affected by a sender-receiver model. As a result, knowledge spaces arise which on
the one hand can be designed in cooperation with other individuals and on the other
hand offer a tool to show one’s own individual personality and the relationships in
social groups. Therefore, social media is shaped more by forms of usage than by the
potentials of the internet-based applications. Schmidt describes these potentials as
tools for management of information, identity and relationship (cf. Schmidt, 2006,
p. 37; Pferdt, 2007, p. 148f.). Opposed to this, Web 2.0 and social media can be
separated from each other as Web 2.0 is understood as the technological offer and
social media in turn as the usage format of this offer which both cause and result in
different behaviors. Thus, a personal aspect characterizes the “social” in the concept
of social media.

Participative
Media Design

Knowl(;:iuTg) aces Formation of Identity
ge Sp and Networking

\/

Figure 1. Characterization of Web 2.0 applications.

The potentials are attended by comprehending that there is an emergence of some
kind of “participation-web” by the establishment of cooperative technologies. This
is characterized, among other things, by turning the classic relationship between
author and reader on its head. Accordingly, the reader becomes an author himself
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and also adds certain parts of the text. Consequently, a significant improvement of
internet use can be established. The usage data indicate clearly that there has been a
wide expansion of the so-called Web 2.0 technologies as a result of internet access
and new technologies (cf. van Eimeren & Frees, 2009). However, in the current
debate it is still critically observed that in this form of dissemination one can hardly
talk about a “participation-web” as few persons participate in the development of
content. Busemann and Gscheidle (2009) stress the fact that only few persons feel
obliged to fulfill the “participation” idea. Instead, a crowd of recipients is limited
to the retrieval of information and sometimes even stands in opposition to the few
“content-generating-actors”. In accordance with this study, the following forms of
behavior can be identified:

 Participation-web is applied only by a few people and is mainly characterized
by passive use: The use of Wikipedia is focused on information retrieval as
approximately 94% of all users just retrieve information.

» Content is primarily added by young users. Also, annotation and evaluation of
existing content is hardly provided by a broad audience. Although the active
participation in weblogs is definitely higher than in video communities or
Wikipedia, most of the articles are made by persons who are under an age of 30.

* However, the participation in (private) communities is significantly higher than
in other Web 2.0 services. In this way, there is both an increasing number of uses
as well as an active design of articles.

* The use of professional networks hardly has a significant status.

With the exception of the participation in communities there is hardly any evidence
that the Web 2.0 idea has extensively established itself. As already stated, the focus
of many actors still lies on information retrieval. With regard to the communities,
it would be interesting to specify whether the active design can be attributed to the
generation of user profiles, as Busemann and Gscheidle (2009) suppose, or whether
the product (namely the content) differs and should rather be classified as a sequence
of entertainment. In addition, it is of equal interest whether the usage formats are
transferred in further phases of life or whether they are simply typical for the phases
of life of younger people (comparable with going out to the discotheque).

Altogether, the use of digital media is increasing. They have to be interpreted as
an object of everyday life and play an important role within the field of socialization
processes of young people. However, the active design of Web 2.0 cannot be found
in all formats of Web 2.0 as it is limited to some specific fields. It can also be stated
that the use varies between different age groups. Furthermore, classic distinctions
such as information provision and information retrieval become blurred because
both the selection and the composition of content not only represent an information
retrieval but also include parts of information provision. Against this background, it
can be pointed out that those articles with the aim of content production and provi-
sion are rather the responsibility of a small group.
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SOCIAL MEDIA — A NEW MEDIA APPROACH FOR TEACHING AND LEARNING?
Social Media — From a Content-Oriented to a Process-Oriented Approach

Social media are established around many different and in parts rapidly changing
services. Accordingly, there are lots of very different ways to use social media for
teaching and learning processes. In schools the potentials of new media are defi-
nitely already recognized (cf. e.g. Bitkom, 2011). In contrast to the traditional
eLearning discussion, a content-oriented approach which deals with the production
and preparation of didactic material is — in the context of the social media discussion
— complemented to an approach which deals with the idea of content production of
the learners in the context of educational courses offered. From my point of view,
the most visible and far-reaching potential lies within the media design in social
contexts. The following usage formats can be distinguished:

Web 2.0 as an access to learning resources On the one hand, this is
characterized by open access to a variety of resources in the internet and by
(multimedia) learning resources (e.g. http://www.merlot.org/merlot/index.
htm). But on the other hand, there is the possibility to combine learning
resources and in this way access to learning and working formats is offered.
For instance, the platform EfGP summarizes materials for English lessons
for glaziers (cf. http://www.rheinfit.de/ GlassProfessionals.htm). The EfGP
learning environment basically offers two program levels. On the first
level, media-based interactive tools like the Glass Dictionary, an interactive
vocabulary trainer, “Memory”, hangman, competitions etc. are offered. These
tools can be interpreted as “learning triggers”, which allow media-based
learning processes by their multimedia presentation. Media like forums, chats
and video-conferencing are part of the program as well as wikis and weblogs.
Both are used as learning and documentation tools. Moreover they enable
the discussion of learning results respectively for the cooperative preparation
of problems (cf. Merkenich, 2007). The second level offers the learners so
called “Glass Lessons”, which provides authentic as well as complex learning
assignments within this context. The core elements of these lessons are so-
called video-tasks which are designed after the didactic principle of “anchored
instruction”.! These video-tasks are generated from the learners’ specific
environment as a pilot project and represent authentic anchors, designed to
encourage the learners. Moreover, it should offer the opportunity to recognize,
define and solve problems independently, exploratively and creatively with the
help of a situation that is as realistic as possible (cf. also Merkenich, 2007).

Individualized learning in social networks Web 2.0 is characterized, inter
alia, by the relationship between individuals and groups. Indeed, Web 2.0
enables a one-to-one communication which takes place in a social network.
Formats of cooperative learning are not necessarily associated with this type
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of communication but an insight into individual ideas, experiences, actions,
positions etc. is given and also opportunities for commenting and feedback. For
instance, keeping an ePortfolio, weblogs etc. can contribute to documentation,
transparency and feedback of learning experience. Gockel analyzes the
potentials of using weblogs to support internships in the context of school-based
learning processes (cf. Gockel, 2012; Kremer & Gockel, 2010). Nevertheless,
these have to be distinguished from formats of cooperative learning which are
also supported through Web 2.0 technologies. Coordinated learning formats are
characterized by assignments which are edited by all learners, but distributed
first and finally put together. In contrast, collaborative learning formats are
characterized by a joint work on assignments. Web 2.0 offers the potentials
to organize the learning group. For instance, Web 2.0 applications offer
opportunities to assemble positions through a forum-discussion, to pursue a
joint timeline, or to provide joint data resources (cf. differentiation for media-
based cooperative learning; Kremer, 2007).

Social media design Social media design stresses the cooperative design
aspect. Part of the learning process is the development of a media subject, e.g.
in the form of a wiki, podcast or video. Hereby, the possibilities of Web 2.0
are used for cooperative media development and the structuring of the learning
process. Normally, it is not sufficient to set a media development assignment
and then rely on the learners’ intrinsic motivation. Wikipedia is characterized
by a few persons writing a lot and a majority who only makes small changes
or are just reading. As a result, the transfer to learning processes is connected
with different problems, as for instance the question whether everybody should
make a contribution, how far the quality of contributions is important, or how
“writing much” is evaluated. Social media design as part of vocational training
courses demands questions like these to be incorporated and thus differences
in the reference concept of Wikipedia become visible. The development of
the “Glass Compendium” could not be achieved by a simple implementation
of the wiki-technology. As a central element, a complex concept for quality
assurance has been developed which controls the workflows between different
groups of students. The responsibility for the quality of the wiki articles is
taken by an editorial staff of students. The tasks of this staff are the evaluation
of the existing articles in print form, consulting the authors regarding article
quality, the releasing of articles, and the publication within different platforms.
In turn, the editorial staff of students experiences a consulting advice by the
other groups of students. This merely suggests the fact that the wiki technology
cannot be transferred easily because vast measures for a didactic use are
required (cf. also Kremer, 2008).

In addition to the discussion around Web 2.0, not only are new media in the focus but
also new media offers are established to support the exchanges of persons in social
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contexts and open individual scopes of action. Accordingly, it is not a matter of set-
ting Web 2.0 formats as the central attraction but to enable the opening of individual
learning processes in social contexts. From the learners’ point of view, media are
part of their learning environment and offer a reception frame for their individual
competence development. Lastly, the importance of media is not produced by teach-
ers in the sense of media developers, but through the learners themselves as users
of media. The media developer can enable an actualization, but cannot produce it.
Therefore, it is important to set the learning actions in the center and then to look
at the roles of media in the learning process (cf. Aebli, 1980, pp. 87ff.; Czycholl,
1993, p. 63; Stratenwerth, 1998). A central element of the media development is not
the development of a medium but the reference of media to the learning process (cf.
Dilger, 2007, pp. 38ff.), then the media development becomes an actual learning
process. Media development requires a strict distinction between learning actions
and teaching actions. Only in this case, is a productive dealing with the learning
environment possible.

Preparation
Confrontation Learning product/

§

Information Exchange Control performance

4 3 8

How is the learning action supported? I

What is the

What is the

learning Planning Implementing  Controlling
cause?

learning
result?

Figure 2. Media as development tools.

The term “development tools” indicates that media have to be understood in terms
of tools which support competence development (cf. Ertl & Sloane, 2005). Although
this idea is not new, this focus cannot often be found. Therefore, media can have a
confrontation function, serve as carrier of images, and support the process of prepa-
ration. As confrontation media, priority is given to the question how far media can
lead to a learning cause. As a preparation medium, it analyzes how the learning pro-
cess can be supported. Finally, as learning product, it focuses on how the process of
media development could be given priority. The media development of the learners
is necessary to produce a learning result.
In conclusion, it can be stated that with the present media understanding

* the perspective of learners comes into focus,
» media are used to help individual development processes,
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» the development and active dealing with the learning environment should be
stimulated and
* media experience a shift from teaching media to learning media.

Criticism of New Media in Educational Institutions

In the following quotation, Spitzer exemplarily expresses critical aspects of new
media use in educational institutions:

There are a lot of blackboards in mathematical institutions of German
universities. In mathematics, you “think” with chalk and board or with pencil
and paper. This is much faster, has a haptic component, is easy to handle, does
not need any electricity and therefore the investment costs are kept within
reasonable limits, apart from costs for maintenance. If boards are the best tools
at places where thinking in its clearest and most complex form is taught, aren’t
they the best tools in schools, too? Those who claim the opposite and spend
millions of public funds, have the burden of proof that the innovation is better
than everything which already exists. (Spitzer, 2010, p. 9).

This quotation implies a very pointed position that cuts down the media question
on a didactic level only to the development of mathematical thinking. This state-
ment should not be questioned for the whole education sector. But it remains open
whether the relevance of new media can be considered only as traditional aims
having regard to viewpoints of imparting. Similarly, Robinson points out that
knowledge and information societies require different educational emphases than
an industrial society when looking critically at the standardized structure of the
curriculum: “The curricula of most school systems seem to divide into two broad
groups: the useful disciplines and the useless ones. Languages, mathematics, sci-
ence and technology are useful; history, standards, arts programs are usually cut”
(Robinson, 2011, p. 61). At least, from the point of view of a vocational school
it will be a question whether mathematical competence is independent from its
context of use and whether this context could even offer the possibility to acquire
mathematical knowledge and skills. Without adding subject-related or vocational-
didactic questions for the acquisition of mathematical competences as part of
vocational action competence at this point, it has to be noticed that implications
which are connected to the use of new media are more or less hidden. Due to this
background, studies on the effectiveness of new media in comparison to board and
chalk should be taken into account with regard to the shifts of competences to be
acquired.

The discussion about social media clearly shows that it is not only a question of
conveying but also the educational institutions themselves are on trial and the edu-
cational mandate has to be questioned. In concrete terms, this means to take up a dis-
course about the challenges faced by educational institutions in the age of Web 2.0
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and how to meet these challenges. The basic challenge does not lie in focusing on
the handling and using of media, but rather it lies in the fact that through social
media the dealing with information and knowledge gains importance and, there-
fore, learning actions are transported into everyday life of society. In this regard, it
should be questioned specifically whether learning in school could prepare for learn-
ing through social media and whether future learning resources can be discovered.
Furthermore, there are challenges for educational institutions in the classical mean-
ing, which can be assigned to the category of media competence. For instance, it
becomes increasingly necessary to follow one’s own presentation in the internet and
to recognize the consequences of one’s own actions for this presentation. In 2007,
the expert commission had already taken the following position concerning the chal-
lenges of Web 2.0 for educational work:

The current development is driven by the universal access to the internet.
This is based on broadband network access and cheap and efficient mobile
terminal equipment. In addition, there are simple applications which allow
the production and provision of content by anyone for anyone. This leads to
obvious changes of user habits as they become more visible on the younger
generation that already grows up with the internet. The quantity of available
content and potential business, cooperation and communication partners
explodes. The managing of this variety has to be learned, just like the dealing
with money and consumer behavior in an excessive world of material goods.
The ability to move the world in a designated way like the assets of companies
and institutions, to achieve competitive advantage through the usage of
the potentials, requires a close cooperation of competence development,
knowledge acquisition and working processes. In this sense, Web 2.0 is an
impulse and challenge as well as a solution approach to enable new forms
of distributed knowledge organization and —acquisition (Expert commission,
2007, pp. 4f.).

The discussion about social media has to be held in connection with an education-
theoretical debate about educational mission, assignments, position of educational
institutions and can only be discussed very limited as methodical debate.

Social Media Design and Complex Learning Environment

Social media design assimilates especially the design aspects of cooperative tech-
nologies. Thus, the potentials of social media shown are included but no completely
new didactic concept is introduced. The design of medial artifacts has already been
implemented with other media, for instance within the framework of the develop-
ment of broadcasting reports, journal articles, or video productions. Web 2.0 appli-
cations offer the potential to integrate cooperative design processes in everyday
school-based teaching and learning arrangements.
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Figure 3. Social media design.

Following a draft of design-oriented didactic, the design steps can be differentiated
as follows (cf. Kafai & Resnick, 1996; Pferdt & Kremer, 2010; Pferdt, 2012; Schon,
1987): The starting point is the confrontation with a design problem which requires
the development of a design product. The type of problem should be authentic in
view of the professional working environment and should require cooperative han-
dling. In a first step, both an understanding of the design problem has to be estab-
lished and further information has to be collected. On this basis, design resources
for handling the problem have to be used or provided for the design action in a
second step. Within the framework of the design composition, a first draft has to be
prepared. Thus, planning and preparatory work are brought together in this step. A
design presentation will enable a first discussion on the artifact and therefore estab-
lish a basis for response and feedback. Within the framework of design reflection,
the feedback is captured, other opportunities are determined, and the final result of
one’s own design production is embedded. There are clear points of reference to
the discussion about complex teaching and learning arrangements. Design-oriented
didactic also follows a (complete) learning action. The cooperative design process is
used as framework to open up a learning process. In this framework, like in complex
teaching and learning arrangements, particular emphasis is put on learning tasks.
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Ultimately, the anchor is set to what extent it succeeds in promoting professional
action competence via the cooperative media development process.

Altogether, there is a demand to integrate the media development process in pro-
fessional action situations, thus it serves for dealing with these situations. Therefore,
social software and its various forms of usage can only be considered as independ-
ent action processes to a limited extent, but should rather be integrated in voca-
tional action contexts which then require the development and use of a “Glass
Compendium” (cf. Pferdt & Kremer, 2010, p. 304).

WEB 2.0 AS CHALLENGE FOR EDUCATIONAL INSTITUTIONS

Social media cannot be established in educational institutions without conse-
quences. Indeed, it has repercussions on educational work on different levels. For
instance, there is the delineation between educational organizations and the public.
Educational organizations can largely be characterized as delimited organizations.
Normally, the boundaries of educational institutions can be clearly identified but
transitions to other areas of live or areas of development are not fluent or anchored
in the everyday life of vocational school offerings. Social media is characterized by
the establishment of connections between actors, organizations and fields, or by the
opening of access to information and knowledge resources through visible network
structures. This can certainly be classified as essential and is, however, accompa-
nied by basic questions for the use of social media in educational institutions. For
instance, the idea behind learning platforms was the provision of content, tasks, and
further learning resources in separate fields arranged by teachers. Concepts of Web
2.0 give learners the opportunity to compile their learning and working environment
on their own. This way, they are not related to a delimited field. For instance, it can
become possible to get access to both other learners and ways of exchanging in order
to take in learning resources that are appropriate to respective problems. Thereby,
instead of providing the content for learning, a structure is created that establishes a
self-creation and integration of the content.

The above hints show that the implementation of social media in teaching and
learning contexts is associated with serious challenges. Therefore, they have to be
integrated in the development work of vocational schools with regard to the curricu-
lar, personal and organizational level. As part of a vocational school’s explorative
analysis, the following asymmetries could be identified:

Asymmetry I: Acceptance of the potential versus limited necessity of
use  New media are considered as offering potential for the didactic work
of teachers. In this context, topics/aspects such as increasing motivation, relief
and simplification of everyday school life or access to resources are pointed
out. Nevertheless, only a limited necessity is seen to integrate new media into
one’s own didactic work. This could indicate a partial use while the teaching
and learning culture is maintained.
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Asymmetry II: Differences in use between teachers and learners Teachers as
well as learners of vocational schools point out that new media are used (daily).
However, there are significant differences between teachers and students with
regard to the use of new media. The access to social networks plays a very
important role for juveniles whereas it is of little importance for the teachers.
In this context, it is quite comprehensible that media competence is classified
as crucial and that there is a need for development, not only for the learners.
Rather, development of the teachers’ media competence becomes necessary.

Asymmetry Il1: Relief and burden New media are characterized both as an aid
for one’s own job from the simplified access to information and also as burden
due to a permanent availability, dealing with inaccuracies in the studying of
knowledge because of the simply accessible resources and integration abilities.

These aspects suggest that the implementation of social media cannot be realized
merely through the provision of corresponding technological prerequisites but has to
be systematically implemented in educational organizations. Moreover, for school-
based educational institutions it is not a matter of the individual teacher’s level but a
common task in the educational organization. The following questions only indicate
the complexity for educational institutions in selected relevant fields:

1.

Focus I: Provision of technology / infrastructure

Which social software, blog provider etc. shall be chosen?

Can / may data of students be stored on servers outside the school?

Which tasks can be performed by a school learning platform in the age of social
media?

How can decentralized access to new media be made available?

. Focus II: Competences of teachers and learners

Which competences do teachers need for the didactic use of social software?
How can teachers be introduced to social software?

How can the development of media competence be anchored through the differ-
ent teaching and learning arrangements?

. Teaching and learning action

How can an environment be created that provides a discussion with new media?
How can the willingness to provide materials and documents to colleagues, learn-
ers etc. be fostered?

Which measures for publishing learning actions are justified? When are learning
actions perturbed by the public?

PROSPECT: WEB 2.0 AND REFORM OF VOCATIONAL EDUCATION

Currently, there is an obvious risk that the new media presently used in schools will
disappear someday. In recent years, the initial eLearning euphoria has turned into a
significant disillusion. In the beginning, eLearning was accompanied by the idea of
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technological feasibility, which has not come true in this form. Based on didactic
problems, the idea could not be realized with regard to economic and information-
technological aspects. As a result, it is necessary to turn the discussion about eLearn-
ing by putting emphasis on didactic questions. Nevertheless, the necessity of informa-
tion-technological changes shall not be negated. These changes do not lead to didactic
and methodological changes. They require a fundamental change of both the didactic
design and not only the technology (cf. Mandl, Gruber & Renkl, 1997, and others).

Even if a lot of successful pilot projects and conceptions of instructional design of
media concepts already exist, in retrospect it is sobering that no extensive changes in
teaching and learning have taken place through the previous technological develop-
ments. In this context, it can be stated that even the “old new” media (e. g. language
laboratory, television) were at least not very successful with regard to the widespread
innovative didactic concepts of everyday life and therefore did not contribute to a
relief of didactic comprehension.? The use of new media in vocational education also
seems to be restricted to “higher-value” courses as there is little scope for eLearning
projects in low-threshold educational opportunities (cf. Kremer & Zoyke, 2008).
This could be due to the fact that the didactic processing of the learning environ-
ment is more challenging when new media are included. But even if technological
changes are currently obvious in vocational education, a replacement of “old” didac-
tics can hardly be anticipated. Although improved technological equipment is noted
on the one hand, a widespread change of the methodological design of teaching and
learning is only very limited on the other (cf. Kremer & Zoyke, 2008; Herzig, Grafe
(n.d.) & Tenberg, 2006; Klusmeyer, Lang & Pétzold, 2004).

NOTES

Cf. the study of Bransford et al. (1990), who characterized the anchored-instruction approach.
Seufert and Euler state in their paper “Sustainability of eLearning — innovations in higher education”
as follows: “So far, there are ‘Early-Adopters’, the innovators, who stand for eLearning because
of personal commitment to the cause. The question is how eLearning can be integrated in central
processes of teaching so that quite ordinary teachers will use it every day?” (Cf. Seufert & Euler, 2003,
p. 4). Here, the interesting question is what is understood by “quite ordinary teachers”.
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GERHARD MINNAMEIER

THE INFERENTIAL CONSTRUCTION OF
KNOWLEDGE IN THE DOMAIN OF BUSINESS AND
ECONOMICS

INTRODUCTION

It is almost a truism, today, that knowledge is not just “picked up” from the world,
but rather knowledge is actively constructed. Yet the precise meaning and function-
ing of “active construction” is anything but clear. Although it is generally agreed
that the process of knowledge construction is fueled by perturbation of knowledge
structures, there does not appear to be much firm ground in this respect (apart from
Piaget’s theory of equilibration and structural development and the conceptual
change literature based on it) (see e.g. Hasselhorn & Gold, 2009; Ormrod, 2010). On
the whole, our knowledge of knowledge construction does not seem to have gone
far beyond tentative ideas and metaphors and the rather fruitless debate about vari-
ous strands and brands of constructivism (for the field of vocational education, see
also Pridham, O’Mallon & Prain, in press). What we clearly do not know is how the
individual acquires new knowledge on the basis of previous knowledge and ongoing
experience, and especially how knowledge is separated from mere belief.

This is not to say that there have not been advances. In particular, we know today
that the acquisition of knowledge is domain specific and situated in contexts that
have not only a cognitive but also an emotional and conative significance. Still, and
perhaps even more so, this requires us to explain how the cognitive processes taking
place in this broader framework actually take place. It is all the more important as we
believe that new knowledge is constructed in a domain-specific way, which means
that its acquisition must be based on certain features of particular subject matters and
how they are perceived by learners (see e.g. Smith, 2007).

Although the issue of knowledge construction is obviously a difficult and tricky
one, the main contention of the present paper is quite simple and straightforward:
Starting from the premise that new knowledge is constructed from prior knowledge,
and provided that the notion of knowledge implies conviction on the part of the
learner and (a sufficient degree of) certainty, new knowledge must somehow be
inferred from prior knowledge. That is, if it had not been inferred, it would not be
distinguishable from mere imagination or even illusion. What’s more, this not only
concerns the question of what we ultimately and eventually accept as knowledge,
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but also of what we initially conceive as fruitful ideas and choose for further inves-
tigation, for we do not consider each and every idea or just any possible hypothesis,
however preposterous and unlikely it seems to be. The process of generating and
selecting new ideas therefore seems to bear an inferential aspect as well.

If the argument is correct as far as it goes, the question of knowledge construction
essentially translates into an inferential problem. With respect to this focal point we
have witnessed a growing interest among both philosophers and psychologists in
concepts like “abduction” or “inference to the best explanation” (see e.g. Bartelborth,
1996; 1999; Boyd, 1990; Josephson, 1994; 2000; Lipton, 1991; Magnani, 2009;
Meyer, 2009; Schurz, 2008; Thagard, 1996). Admittedly, the literature contains quite
a puzzling range of different ways of understanding these notions and their roles in a
wider epistemological context, but we need not be concerned with this problem here
(see Minnameier, 2004; 2005a; Paavola, 2006, for a detailed analysis). The present
paper focuses on an inferential epistemology that is fairly narrowly based on the
approach of Charles S. Peirce, who originally introduced the notion of “abduction”
(see Minnameier, 2004; 2005a; 2010a; 2010b; 2011, for detailed analyses and an
overview of this epistemology in the context of current philosophical debates).

It has become all the more apparent in recent years that Peirce’s philosophy is
quite up to date and worth considering. However, as already mentioned above, the
reception of his ideas is all but homogeneous. This might be due to the fact that Peirce
himself had substantially reworked his approach towards the end of the nineteenth
century, so that the concepts received quite different meanings in the later version.
In the first part of the paper I will present a reconstruction of abduction, deduction,
and induction as well as their interaction which I believe is in line with the view of
the mature Peirce (although my chief concern is a systematic, not a historical one).

The second part of the paper is devoted to an exemplary exploration of the theo-
ry’s usefulness in the reconstruction and planning of teaching and learning processes
in vocational education and training. It is shown that the theory allows us to trace all
the important steps in processes of knowledge acquisition and conceptual change.

AN INFERENTIAL THEORY OF KNOWLEDGE ACQUISITION
Progression into the Past: From Popper to Peirce

Before addressing Peirce’s account it may be instructive to remind ourselves of
Popper’s logic of (scientific) discovery, not least because the latter still appears to
reflect the common epistemological point of view among most psychologists and
educational researchers (despite the debate on constructivism). Popper — like many
others of his time — relegated the problem of discovery to psychology (see Popper,
1959, pp. 30-32), claiming that “there is no such thing as a logical method of hav-
ing new ideas” (ibid., p. 32). He believes it is a matter of “creative intuition” in
the Bergsonian sense (ibid.). Similarly Hempel, referring to Whewell’s “happy
guesses”, tells us that “(s)cientific hypotheses and theories are not derived from
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observed facts” (1966, p. 15). And if this is the case for scientific theories, it will
certainly also be the case for the individual’s personal knowledge.

Popper was equally skeptical with respect to the confirmation of hypotheses,
hence his notion of corroboration. He rejected inductive logic as a means of con-
firmation and wanted to stay “entirely within the scope of deductive logic” (1971,
p. 178). However, his falsificationist approach has proved to be untenable, not only
because it is too weak, but mainly on the grounds of the so-called Quine-Duhem
thesis which states that theories cannot be falsified in principle (for any negative
empirical result can always be attributed to the influence of side-conditions). Thus,
there appears to be more to both accepting and rejecting a theory than merely
deduction.

If we take these two criticisms together, we may say that Popper’s deductive
approach leaves us with two open flanks, one regarding the generation of new ideas
and the other with respect to confirmation. Both are crucial for knowledge, because
the former concerns the creative expansion of our body of knowledge, the latter
relates to what we accept on good grounds, hence know, and what we are justified to
reject, hence know to be false.

The latter has perhaps been even more neglected than the former, because knowl-
edge has for a long time been taken as a synonym for information that is taken in or
at best understood. However, a student may well understand what the teacher wants
to get across and still have doubts as to its truth, its practical relevance or situation-
specific usefulness. Knowledge in a deeper sense implies conviction and certainty
on the part of the knower. Peirce, to whom we will turn in the following section, has
set forth an epistemology and philosophy of science that avoids the open flanks and
covers the complete process of knowledge acquisition with a system of three distinct
types of inferences; abduction, deduction and induction. Let us now explore this
approach.

Peirce's Trivium of Abduction, Deduction and Induction

One of Peirce’s most important insights was that induction does not lead to new
ideas. Educational scientists and psychologists today are still wedded to the idea
that induction is the mode leading to new knowledge, whilst deduction draws the
necessary consequences from this knowledge. As for induction this is clearly wrong.
Induction is nothing more than the extrapolation of existing knowledge from a
known domain into an unknown domain of the same type, i.e. from past experience
to future experience or from a sample to the respective whole: “It has been raining
for a couple of days, so it is going to rain tomorrow, t0o.” or “Unemployment has
risen every winter so far, so it will certainly rise next time, as well.” These are simple
examples of induction, by which information is carried on to as yet inexperienced
areas or the untested parts of a generalized hypothesis.

What’s more, even such simple (enumerative) inductions are not carried out
arbitrarily. They have to be preceded by some kind of rational judgement, since
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otherwise one could come up with all sorts of nonsense hypotheses, like for instance
the following one: “You were reading this paper five minutes ago, you were also
reading it two minutes ago, you are actually reading it just now, hence — by induction
— you will be reading it for the rest of your life.” This conclusion is not necessarily
false, but most probably and hopefully it is. Thus, induction is based on some prior
theoretical reflection and selection process.

Whatwealsolearn fromthisis thatinduction “never can originate any idea whatever.
Nor can deduction. All the ideas of science come to it by the way of Abduction.” (CP
5.145[1903]).That is to say that induction cannot be the inference that leads to novel
suggestions or hypotheses, let alone major conceptual changes in the Piagetian sense.
This is the proper realm of another type of inference, i.e. abduction. According to
Peirce, the generation of new ideas is a logical process, but one that is neither deduc-
tion nor induction. And the conjoint functioning of all three types of inference is
perhaps most incisively expressed in this passage:

Abduction is the process of forming an explanatory hypothesis. It is the only
logical operation which introduces any new idea; for induction does nothing but
determine a value, and deduction merely evolves the necessary consequences
of a pure hypothesis.

Deduction proves that something must be; induction shows that something actually
is operative; abduction merely suggests that something may be.

Its only justification is that from its suggestion deduction can draw a prediction
which can be tested by induction, and that, if we are ever to learn anything or to
understand phenomena at all, it must be by abduction that this is to be brought about
(CP 5.171[1903])).

Abduction, according to Peirce, yields new insights, but often highly speculative
and fallible ones. The role of deductive inferences is to derive the consequences
of what is assumed in a certain theory. However, those consequences are logically
necessary only on the level of the language in which they are stated. Apart from
this, their ontological validity depends entirely on the truth of the premises from
which they are derived. Testing whether the assumptions and deduced consequences
really obtain is therefore an additional requirement, which is the task of induction.
“Induction consists in starting from a theory, deducing from it predictions of phe-
nomena, and observing those phenomena in order to see how nearly they agree with
the theory” (CP 5.170[1903]).

Induction ultimately leads to a positive or negative judgement on whether the
theory in question is to be regarded as confirmed (so far) or refuted, or whether
it needs to be modified and re-examined (see CP 2.759[1905]). Thus, induction
does not — not even ideally — entail an ultimate and definitive judgement, but rather
results in forming habits or warranted expectations that are permanently evaluated
and reconfirmed — or challenged — as the theory is used in ordinary practice (see e.g.
Hookway, 1997, p. 152). In this way, i.e. when the result is negative, induction also
brings about the surprising facts that function as input and driving force for novel
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abductions. This is the heart of Peirce’s pragmatism and it also reveals the dynamic
and recursive connection of all three inferences, which is illustrated in Figure 1.

Theory

Facts t, < Facts t,.t,,...)

Figure 1. The dynamic interaction of abduction, deduction, and induction.

In what sense are the three inferences “logical”’?

This is not the place for a particularly philosophical discussion of Peirce’s theory, but
a few words on the “logic” of the three inferences may nonetheless be appropriate
(for a more profound analysis see Minnameier, 2004, pp. 86-90). Today, the term
“logic” is normally used synonymously with “deductive logic”. This notion is obvi-
ously too restricted in the present context where two more types of inference have to
fit in the category. Therefore, I take logic in the older and broader sense of the study
of rules of correct reasoning. In this perspective, the logicity of an inference depends
on whether it is rationally warranted, or in other words, whether the transition from
a set of premises to a conclusion is justified in some way or other (see also da Costa
& French, 1989, p. 341).

Thus, we may ask ourselves what it takes for the three inferences to be valid,
respectively. Starting with abduction, let us consider the rationale that Peirce
describes in his Lectures on Pragmatism:

1. The surprising fact, C, is observed;
2. If A were true, C would be a matter of course.
Hence,
3. There is reason to suspect that A is true. (CP 5.189[1903]).

C stands for “case” and 4 for any “hypothesis” (probably marked “A” as “assertion”).
In the following I replace 4 with H, just for convenience. The task of abduction,
according to this characterization, is to explain the facts. So the essential step is
to develop a coherent account of the established facts, and the above syllogism
expresses a rational judgement precisely in this respect. An abduction, accord-
ingly, is valid if and only if it accommodates the explanation-seeking facts in
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a coherent account. It may not be the only possible explanation or the only way
to address a certain question, and it may be ultimately rejected for one reason
or another, but the task of abduction is merely to provide a possible and suitable
account.

As is well known, deduction reveals statements already implicit in the prem-
ises. Thus a deductive argument is valid if it can be shown that the conclusion is
a necessary consequence of the premises. However, it never tells us whether those
premises are in fact true. Hence, abduction and deduction alone do not suffice to
establish new knowledge (unless it can be shown to be deductively entailed by other
established truths). Deduction only explores the consistency of a hypothesis and
relates it to relevant background knowledge. This is what a deductive syllogism
looks like:

1. H is true.

2. Additional premises P1, P2, ..., Pn are true.
Hence,

3. Statements S1, S2, ..., Sn are true (by entailment).

Provided the hypothesis passes this deductive test, it will have to be subjected to
empirical testing, and this ultimately leads to an inductive judgement as to the truth
or falsehood of the hypothesis. An inductive inference essentially consists in satis-
fying the mind that a certain theory is true or that a certain solution to a problem is
appropriate (not all problems are on truth and falsehood, because theories may also
be used in a technological interpretation). What is needed is empirical evidence that
can function as a decisive indicator, so that one cannot but either accept or reject a
certain suggestion. This is expressed in the following syllogism:

1. If H were true, evidence E would have to be observed (under certain side
conditions).

2. E is observed, and any conceivable alternative hypothesis H’ is to be rejected.
Hence,

3. There is reason to believe that H is true.

Knowledge of truths (and falsehoods) implies certainty, and certainty does not come
in degrees of probability. It involves a qualitative statement, unless the matter is to
remain unresolved. The validity of such a judgement also depends on whether alter-
native interpretations — including the “zero-hypothesis” — can be excluded. Such an
approach to theory evaluation, in a way, turns Popper upside down, as John Earman
has pointed out in his plea for an elaborated version of eliminative induction:

Popper’s account of scientific methodology emphasizes the corroboration
of a hypothesis as arising from unsuccessful attempts at falsification of the
hypothesis, but for the eliminativist it is successful attempts at falsifying
competing hypotheses that count, and the success of inductivism piggybacks
on this eliminative success (Earman, 1992, p. 163).
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However, we cannot test those hypotheses that are as yet to be advanced, those that will
be suggested in the future. Therefore, induction can never be definitive or absolute.
This reservation does not affect the Peircean notion of induction (nor that of truth),

however, it only emphasizes the underlying pragmatism and the need for con-
tinual re-evaluation (which is indicated by the cycle the three inferences form in
Figure 1). Moreover, also in the context of Piaget’s structural developmental theory it is
assumed that knowledge structures have to be upheld by their (successful) applica-
tion in ordinary practice. It is a living process, not static or eternal.

EXAMPLES: THE ECONOMIC CONCEPT OF VALUE AND METHODS FOR ITS
DETERMINATION

The basic approach: Cost plus a decent profit

Let us now consider an example of a process of knowledge acquisition and follow
it across the inferential triad. Children below the age of ten usually do not exhibit
an understanding of value as opposed to price, i.e. they believe that either the trader
freely sets the price or that the government or an equivalent institution determines it
(see e.g. Berti & Bombi, 1988, pp. 108—114). The price, so fixed, just has to be paid
or else one has to leave it. In this understanding, money only functions as a means
of exchange, not as a means to determine the value of goods, since an independent
concept of value is not yet developed.

When asked why some goods are expensive and others cheap, children will often
explain high prices in terms of beauty, rareness or necessity. However, most children
at this age also understand that some basic goods are cheap, just because they are
necessary, and that others are expensive, although they are not scarce at all. This is
one kind of contradiction that is observed in the reasoning of those children (Claar,
1990, pp. 100-101). Another contradiction (from this perspective) is that traders
may go bankrupt even though they have reasonable sales. What has to be understood
here is that every business involves expenditures and that these expenditures have
to be met and even topped by the revenues to result in a profit, which is the
owner’s income. Once this relationship is understood, the question of value becomes
tractable.

A simple concept of value, with which the above cognitive conflict can be
resolved, is that the producer or trader should be compensated for their costs and on
top of that be allotted a reasonable remuneration for their work and maybe also their
risk. The rationale is that costs plus a decent profit rate determines the just price and
hence the value. A lower price would be below the value, a higher one above value.
What is to be realized is that goods do not “fall from the heavens”, but have to be
produced and supplied and that this is to be understood as a process of creating and
adding value to the input material. Thus, productive processes along the value chain
explain the value of a product. This is the basic theory, which is also expressed by
Michael Porter’s famous model of the value chain (see Figure 2).
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Figure 2. The value chain (Porter 1998, p. 37).

It should also be understood that the value chains of different companies in the pro-
ductive chain form an overall value chain and that the conjoint performance of these
companies determines the value of the final product (see Berti & Bombi 1988, pp.
127-128). Each contribution or value added in the sequence is calculated in terms of
costs plus a decent profit margin for the amount of work that was put in, i.e. the real
net output (for an elementary understanding it does not matter whether one distin-
guishes profits from salaries and wages, because all are regarded as income in return
for some kind of labor or service). Logically speaking, the epistemic subject first
infers to the described concept of value (abduction), figures out the theoretical val-
ues of products on this basis (deduction), and then examines how well these inferred
values match with what is observed in the real world (induction).

Simple as it is, this theory is quite powerful. Various forms of price-estimation
remain in its context. They just extend the scheme, but in fact do no more than
assimilate costs or cost structures previously not considered. In the simplest case one
just calculates the material built in the product, i.e. the direct cost, plus the amount of
work (in hours) multiplied by a suitable factor in order to determine the equivalent
amount of money.

The consideration of overheads complicates the matter a little, as these have to
be allocated to the costing units. In the simple cost estimation scheme the overhead
costs are divided by the number of units produced, yielding the overhead cost per
unit (see Figure 3).

Direct cost per unit

+ Overhead cost per unit
Cost of production

+ Profit

Offer price (= value)

Figure 3. Simple cost and offer price estimation.
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To be sure, many costs need not be understood at this basic level (especially write-
offs), and will certainly not be understood by ten-year-olds. In particular, they are
not expected to see that there has to be a return on investment on top of a return on
the work and risk that the owner puts into his business.

Refinement

The initial step of contriving a suitable form of value estimation in terms of costing
is an abductive one. First of all, determining the value in terms of cost plus profit is
only one way, and perhaps an unacceptable one. But even if we remain within this
basic conceptualization, dividing up the overheads is problematic, because what we
need is not just any distribution of overheads, but the correct one. What we want is
an allocation of costs according to causation. Now it may be in order to distribute
them equally or, as seems more appropriate, in proportion of direct cost, but there
are clearly infinite ways of dividing up the overheads and these are not originally
present in the individual’s mind, but have to be generated in the first place. This is
why the reasoning that leads to a suitable costing suggestion is to be classified as
an abduction. From it the cost of lots and units can be deduced, which can then be
inductively evaluated by offering the products at the calculated price and observing
what happens (whether the goods are sold and the expected profit comes out) or to
compare real prices on real markets to see whether they (roughly) match with the
scheme, i.¢. to see how well the theory of determining the value of products accom-
modates the prices and hence the values that they actually attain on the market.

Such experience may lead to further revisions of the costing method. It may be
noticed that some products cause high costs in terms of raw materials and storage
while others are more production-intensive. In other words, different products cause
different costs in different units of activity. Hence the overhead cost is to be recorded
for each individual unit of activity and then redistributed to the costing units in pro-
portion to the use of productive resources. If e.g. a materials cost center and a pro-
duction cost center are (abductively) differentiated, this (deductively) results in two
specific costing rates. However, since the manufacturing overhead does not depend
on the cost of direct materials, a specific allocation based on the manufacturing costs
is also needed. As such, one normally takes manufacturing labor, so that the mark-
up is calculated as a percentage of the hourly rate of pay multiplied by the actual
amount of work in hours put into the product. This rationale yields the common cost
estimate sheet for the estimation of production cost (see Figure 4).

Setting up such a scheme is an act of abduction, because it is a theory about the
assignment of costs to costing units according to causation. It is a possible answer to
the question what values have gone into the product and are now materialized in it.
And the answer is by no means necessary (for which reason it cannot be generated
by deduction). For instance, it is questionable, whether the cost of manufacturing
labor is indeed a suitable allocation base for the manufacturing overhead. Today, the
bulk of manufacturing costs consists in the use of production facilities, which creates
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Cost of direct materials €100
+ Materials overhead (20 %) €20

Cost of materials €120

Cost of manufacturing labor €190
+  Manufacturing overhead (100 %) €190

Manufacturing cost €380

Cost of production €500
+ Administrative overhead (7 %) €35
+ Selling overhead (3 %) €15

Cost of sales €550
+ Profit (10 %) €55
Offer price (= value) €605

Figure 4. Cost estimate sheet including different allocation bases and costing rates.

excessive rates of manufacturing overhead. What’s more, in most industries manu-
facturing labor is not a reliable allocation base, since some production processes
involve more handicraft than others, hence the rates ought to be quite different for
the various products. Here we have a new problem which might lead to the sugges-
tion that we use machine hours as the allocation base rather than man hours. So we
end up, again, with a new scheme, which is called “machine hour accounting” (see
Figure 5).

In machine-hour accounting the overall overhead is divided into machine-depend-
ent cost and the remaining overhead. The former is divided by the hours the machine
runs in the respective period and allocated accordingly to the costing units. The lat-
ter is transformed, as before, into a costing rate by which the cost of manufacturing
labor is marked up.

Cost of direct materials €200

+ Materials overhead (15 %) €20

Cost of materials €230

4 machine hours (at € 40 each) €160

Cost of manufacturing labor €140

+ Remaining overhead (50 %) €70

Manufacturing cost €370

Cost of production €600

+  Administrative overhead (11 %) €66

+ Selling overhead (4 %) €24

Cost of sales €690
+ Profit (10 %) €69
Offer price (= value) €759

Figure 5. Cost estimate sheet with machine-hour accounting.

150



THE INFERENTIAL CONSTRUCTION OF KNOWLEDGE

Of course, there are a few more technical hitches that would have to be addressed
in the scheme, but this is of no great import for the problem at hand. What we have
tried to show is that these complications necessitate further supplementations but
do not alter the basic structure. The inclusion of additional aspects may pose certain
mathematical problems, but so far no deeper economic understanding was required
(at least if we do not inquire into the details of determining the components and
measures of the costing factors).!

Towards a Higher Level of Economic Understanding

However, there are relevant aspects that do not fit in the present scheme. Consider,
e.g., the fact that different companies have different cost structures. Even though
they may all work hard and efficiently, they are in different economic situations.
Different cost structures and factors, however, entail different prices, provided that
each of them estimates their expenditures and revenues according to the rationale
developed above. Now, if this general costing scheme is meant to determine not just
a price but the value of the respective product, this reasoning becomes paradoxi-
cal, for the value of one and the same product (at the same place and time) has to
be fixed. At least, this has to be so in the context in which the present reasoning is
embedded, which consists in the question of determining the objective value of a
product as opposed to fluctuating prices.

In order to experience this paradox one need not even inquire very deeply into
the causes of different cost structures. It suffices to consider different production
volumes. Direct cost varies with the quantities produced. Most of the overheads,
however, are fixed or rise degressively. Therefore, higher output entails lower cost
per unit whereas a decrease in production volume leads to an increase of unit cost.
Costs may thus go up and down, but the value obviously cannot (at least not in the
same proportion).

In this cognitive situation amending the existing theory is pointless. What is
needed is a new theory of value and a new understanding of how it is determined. It
now becomes clear that cost structures vary and that different sellers may (be able to)
offer at different prices (or realize different profit margins). Normally, people would
buy where things are cheapest. However, one producer rarely satisfies the whole
demand. Therefore, the price has to go up, so that other producers may also sell at a
profit. Those with the lowest cost, then, would earn the greatest relative margin, and
the price would depend not only on production cost, but on both supply and demand.

Typically, only adolescents from the age of 15 onwards understand this relation
(see Claar, 1990, pp. 108—110). It implies that the reasoning works both ways: from
cost to price and from price to cost, i.e. one not only figures out the offer price based
on the actual cost, but also calculates cost objectives and limits based on actual mar-
ket prices. This is when cost accounting becomes all the more relevant, because one
now sees that costs can be influenced (beyond the effect of mere effort) and seeks
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to minimize them. One may also compare different products in terms of their prof-
itability. Therefore, cost-unit period accounting would be an adequate tool to deal
with this problem, and students at this level of understanding should be able to see
the use of such a costing system.

As far as it goes, the main idea is still that there ought to be “good money for
good work” and that those who do a good job (i.e. produce good quality efficiently)
should be appropriately rewarded. It is only that now the activities of various manu-
facturers and the customers’ demand are related to each other. This is fine as long as
competition does its job and cares for an optimal allocation of resources and income.
It becomes problematic, however, when some agents are capable of controlling oth-
ers, or when the conditions of production differ. What if creditors or proprietors are
in a position to suppress their debtors or those who work for them and depend on
them? Those who actually do all the work would live in misery and most of the profit
would go to the rich. Or take the case of production in low-wage countries. Those
who do it produce more cheaply and consequently force prices down. However,
the question may be raised, whether the value also decreases as a consequence of
improved production methods, or whether the price is just “too low” (in fact, below
value) due to the exploitation of impoverished workers abroad who do not get their
fair share? Such possibilities are corollaries of the underlying cognitive structure
(deduction), and wherever they actually obtain, they call for a suitable adjustment
(induction). One such supplementary idea to solve this problem (abduction) would
be the imposition of fixed prices and/or caring for equal conditions on the part of
the suppliers so as to protect producers or consumers alike and preclude usury and
exploitation.?

Further Extensions

The examples discussed so far have hopefully been instructive, but they have also
been quite elementary. Therefore, we should consider one more example from an
advanced level, which would perhaps be more relevant for further education. This
is also to show that the fundamental inferential learning processes remain basically
the same, although alternative ways of knowledge acquisition shall be considered
further below in this section.

For instance, there may be a need to train professionals in modern cost accounting
systems like “activity-based costing” or “target costing”. These have been developed
to meet new challenges (globalization, buyer markets, product differentiation and
market segmentation) that did not exist in former times and under traditional pro-
duction conditions. Indirect cost has risen sharply and the share of direct cost has
fallen accordingly. Hence, the correct estimation and allocation of indirect costs has
become both more important and more difficult. Instead of allocating the bulk of
indirect costs by means of simple costing rates, it is necessary to analyze and record
the specific cost-causing activities for each product or order (with special reference
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to so-called “cost drivers”). This is the essential motivation for “activity-based cost-
ing” (see e.g. Cooper, 1988a; 1988b; 1989), for instance.

As for the logic of this instructive and constructive process it turns out that once
again there is a new problem. Just as in the above cases, this new problem necessi-
tates an abductive inference to a possible solution of this problem, which in this case
consists mainly in a new system of recording and allocating the indirect costs that
are caused in the various cost centres. Moreover, any such approach will have to be
tested both deductively and inductively. Thus, inferential learning processes as such
remain the same along the path towards more and more comprehensive, complex
and abstract knowledge.

CONCLUSION

In conclusion I would like to emphasize four aspects that I consider particularly
important in the context of vocational education and training. First, there are good
grounds for assuming that cognitive learning is basically and essentially a matter of
logical inference in terms of abduction, deduction and induction. The (still) rather
common identification of knowledge acquisition with “information input” misses
the mark, and the inferential approach gives meaning to the otherwise rather vague
constructivist ideas.

Second, much is being said and written today on life-long learning. Abduction,
deduction and induction seem to be the necessary and appropriate tools for that.
Together they constitute a systematic method for the generation and evaluation of
new knowledge and, if consequently persisted in, this method virtually guarantees,
due to its recursive nature, life-long and expansive learning (for the latter, see e.g.
Engestrom, 2001; 2005) and also in the context of workplace learning from an
applied learning perspective (see e.g. Pridham, O’Mallon & Prain, in press; see also
Breuer & Eugster, 2006).

Third, and also in the context of life-long learning, much of what is learnt
apparently remains “inert”. The inferential triad provides an answer to the ques-
tion why people do not make use of their previously acquired knowledge (see also
Minnameier, 2005b). It is important, but not enough, to be able to apply certain rules
like the costing schemes discussed above (which mainly concerns deductive opera-
tions within a given rationale). Whether one understands the relevance of the costing
schemes and the reasons why they are actually set up in the way they are, is quite
something different. These are the parts of abduction and induction.

Fourth and finally, one may well understand and be able to handle certain theories
or concepts, and still not accept them. Whereas novices are normally quite ready to
take on ideas and suggestions from their expert mentors, adult professionals require
reasons for what they should believe. Effective teaching has to convince the student
that what is learnt is practicable and worth practicing, that it is both functional and
expedient (see also Breuer & Molkenthin, 2006). This not only entails that what is
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learnt has to address problems the learner actually has or might have (abduction), but
also that it is shown to work in real practice and to be the best way to tackle those
problems (induction). Being able to evaluate actions or rationales in real or authentic
situations is also an important aspect of competence testing, as Klaus Breuer has
revealed (see e.g. Breuer, 2006, pp. 197-198). The inferential theory covers all these
aspects and thus provides a systematic basis for the respective analysis and planning
of teaching and learning processes.

NOTES

' Difficultaspects may be depreciation allowances, imputed interest charges and wages of management.

These are thought to be difficult, because they are abstract notions that do not reflect the values as
they are conceived at this level of understanding. For instance, the value of a fixed asset is thought to
measure its original value minus a deduction for the real wear and tear, not for its economic life. This
marks the difference between an objective notion of value (or a certain version of it) and subjective or
local value that the asset has for a given company at a given time.

So far and as far as I know it has not been investigated, whether and to what extent teenagers actually
reason in that way, but Berti and Bombi (1988, p. 124) report the case of a 12-year-old who considers
various possibilities of price-fixing, i.e. whether prices should be fixed by the shopkeeper or by the
law. Asked what he thinks would be fair, he replies that it would be fair if there were the same price
for everybody.
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WORK-STUDY PROGRAMS FOR THE FORMATION
OF PROFESSIONAL SKILLS'

INTRODUCTION

Policy-makers consider workplace learning as an effective strategy for the devel-
opment of vocational, career and professional identity (Tynjéld, Vélimaa & Sarja,
2003). Work-study programs, in which learning at school and learning at work
are integrated, are seen as strong carriers for skill formation processes. They are
expected to increase students’ employability. Students who do not participate as
an apprentice in a work-study trajectory gain work experience through internships,
where they are not considered formally as employees. Since the 1990s the number of
students in Dutch work-study programs in higher professional colleges has increased
significantly. The Higher Education and Research Act determines that work within
the work-study program is subject to an agreement (contract) between the educa-
tion institution, the student, and the company where the student is employed. This
agreement concerns contract duration, working hours, guidance, learning goals
(competencies) and assessment. As employees, apprentices spend much more time
at work than other students. It is assumed, therefore, that they are given different
tasks and responsibilities at work and are more responsible for their own learning
process. They are therefore considered to develop more generic and specific compe-
tencies and flexibility. Combining learning at school and the workplace is expected
to provide a basis for lifelong learning; to enhance transfer from school learning to
practice; to enhance skill development; and to reinforce academic skills and per-
sonal development (Poortman, 2007). This optimism on the impact of workplace
learning is challenged by empirical evidence, however (Bailey, Hughes & Moore,
2004; Gruber, Harteis & Rehrl, 2008; Nelen, Poortman, Nieuwenhuis, De Grip &
Kirschner, 2010; Nijhof & Nieuwenhuis, 2008). For example, academic skills are
not reinforced, and although occupational skills are developed in many situations
this is not always automatically the case. In educational policy and design these
research results are often neglected. This leads to the question whether the learning
environment in work-study programs is in fact effective. There is little insight into
the design of learning environments in work-study programs, students’ learning pro-
cesses and their learning outcomes.

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 157-168.
© 2013 Sense Publishers. All rights reserved.
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To be able to assess the effectiveness of work-study programs, we first need to
describe these programs in relation to programs with internships. Secondly, we need
to study which factors are related to competence development. The research ques-
tions for this study are, therefore:

1. Which differences can be identified in the learning environment of apprenticeship
work-study trajectories and internship programs?

2. What characteristics of the learning environment of the work-study program
influence development of competencies?

RESEARCH MODEL

We assume that competence development resulting from the learning process is
influenced by the interaction between the learning environment and characteristics
of the student. This is visualized in the research model presented in Figure 1.

Sector
Characteristics of the student

v

Learning processes

?

Characteristics of the learning
environment

» Competence development

Figure 1: Research model.

Students’ characteristics are, for example, age, prior knowledge and personality
characteristics (see e.g. Baldwin & Ford, 1988; Nijman, 2004). Regarding the learn-
ing environment, apprentices are basically employed in a real workplace and are
enrolled in school to obtain a higher education diploma. Both school and work are
part of the learning environment. The proportions of working and learning depend
on the specific track. To describe the learning environment and related processes
we use location, mode, instruction, content, sequence, assessment and cooperation
between school and company as main characteristics (Blokhuis, Jellema & Nijhof,
2002). Location, for example, refers to whether students learn off or on the job,
whether the workplace is real or simulated, and whether workplace learning takes
place in one or in several departments or companies. Sequence refers to the order of
the learning activities: is the work structure related to the goals and objectives in the
course or is learning related to the work as it normally takes place in the company?
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Do students start with straightforward tasks or are they engaged in complex work
activities right away? These characteristics are described in more detail in Table 1.

Table 1: Learning environment characteristics

Characteristic Description Options

Where does workplace Real or simulation

Location learnine take place? One or more departments/companies
£ place: On or off the job
Individual/team
Mode Way of learnin, Formal/informal
Y & Employable from start/later
Emphasis on learning/working
. . . Showing/discovering
Instruction Type offinstruction Directing/creating conditions
Content Structure of learning Planned/guidelines
content Single tasks/integrated competencies
Work structure related to intended
competencies/learning related to work
Sequence Order of learning activities at workplace
Start with straightforward/complex
tasks
Assess.ment method Written/verbal
regarding workplace . .
. Emphasis on theory/practice
learning from both school ) e
Assessment . National (examination), school- or
and workplace. Concluding .
art of learning process workplace-specific
pa With/without relation to competencies
with assessment
Extent of alignment
between school and Hardly any/a lot of cooperation and
Cooperation practice and responsibility  integration

for learning process from  Individual responsibility/shared
those involved

Particular options do not automatically imply a more effective learning environ-
ment than other options. The ways in which these options are realized and com-
bined, however, are expected to determine the quality of learning and its outcomes.
For example, when a student starts working with very sensitive, expensive equip-
ment, “showing” is an important type of instruction, whereas workplace mentors
might be more inclined to have the student “discover” the best way to communicate
with others at work. Depending on the goals and objectives related to the particular
work-study program, particular options related to “location” and “sequence” may be
more relevant than others. This also depends on the characteristics of the particular

159



W. J. NIJHOF & C. POORTMAN

student. This means that the realization of these characteristics and related options
needs to be described in context.

METHOD

To explore the differences in the learning environment of apprenticeship work-study
trajectories and internship programs, and describe the influence of learning environ-
ment characteristics of work-study programs on the development of competencies,
we made use of a survey.

Design and instruments

To be able to measure competence development, a pre-post (quasi-experimental)
design is required. Students could not be randomly assigned to treatments; however,
we conducted a pre- and post-test questionnaire with existing groups of students
who followed either the apprenticeship or the internship trajectory. The study has a
longitudinal character because competence development is measured with the help
of a questionnaire about the current level (Q1) and two repeated measures (Q3 and
Q4). To describe the relation with the learning environment, Q1 also concerns ques-
tions about the characteristics of the learning environment. Personality characteris-
tics (Q2) were measured to account for their influence on competence development.
Because personality characteristics are considered to be relatively stable, they were
measured separately from Q1. Otherwise, the length of Q1 might have reduced the
response.

In terms of the characteristics of the learning environment, Q1 is based on the
framework in Table 1. Students were asked about the extent to which the learn-
ing environment concerned on or off the job learning, or written or verbal assess-
ment, for example, on a five-point Likert scale (from “completely agree” to “com-
pletely disagree”). In terms of competence development, an existing questionnaire
(Toolsema, 2003) was adapted for students at the professional college level. The
related competence categories are; social, participative, cognitive, technical, learn-
ing and career development competencies. Students were asked to assess these in
terms of the “no experience” to the “expert” level, based on Dreyfus and Dreyfus’s
(1982) levels of “novice” to “expert”.

Personality characteristics were measured by developing a separate questionnaire
(Q2) using abbreviated NEO-PI-R items from the International Personality Item Pool
(IPIP), corresponding to the Big Five dimensions; Openness, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism. Self-efficacy, intellect (both based
on IPIP scales) and motivation (as based on Blokhuis, 2006) were added because
they are considered to strongly influence developing and applying learning out-
comes. Students were asked to assess the items on a five-point Likert scale (“very
inaccurate” to “very accurate”). Questionnaire Q4 measures competence develop-
ment in terms of the actual capability of respondents to apply their knowledge and
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skills at work. This questionnaire was based on the same competence categories as
Q1 and Q3; however, students were asked to assess the level of application on a six-
point Likert scale ranging from “never” to “very often”. To gain insight into aspects
such as the connection between the Higher Professional Education (HPE) program
and the job, questions about the context after graduation were added.

Sample

Third-year HPE students have usually experienced at least one internship or a signif-
icant part of the work-study program and were chosen as the subject of this study for
this reason. HPE institutions with apprenticeship programs were selected and also
asked to approach their internship students for the study. All HPE sectors are repre-
sented in the study. The first questionnaire (Q1) was administered at the end of 2004,
followed by the personality questionnaire Q2 in mid 2005. The second competence
development questionnaire Q3 was administered in the second half of 2005, and the
final competence application questionnaire Q4 was administered in mid 2007. The
survey design is summarized in Table 2.

Table 2. Survey design

Questionnaire and year Response Subject
. Characteristics of the learning environment
Ql: end 0f 2004 1200 Pre-test current competence level (perceived)
Q2: mid 2005 933 Personality characteristics
Q3: second half 2005 728 Competence development (perceived)
L Competence development (application at
Q4: mid 2007 310 work)

Factor analysis and reliability of the questionnaire

The results of the questionnaires were analyzed using SPSS. A factor analysis (vari-
max rotation) showed that six factors, corresponding with the competence catego-
ries (social, participative etc.) explained 50% of the variance. These categories were
therefore identified as relevant for the study. The reliability (Cronbach’s o)) of the
competence categories is high, ranking from 0.79 to 0.95. This measure was higher
than 0.74 for the personality characteristics, which is also considered fairly high.

FINDINGS

To answer the first question of the survey (learning environment differences between
apprenticeships and internships) the responses of 1200 students who completed
Q1 were used. In this group of students, 139 students followed an apprenticeship
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program. To answer the second research question, the response of 514 students who
completed Q1, Q2 and Q3 were used. Ofthese students 65 followed an apprenticeship.

In general more female students participated in the study. Most of the students
were born between 1980 and 1984. The apprenticeship students were generally older
than the internship students. Most of the students’ previous education was senior
general secondary education. Apprenticeship students more often had senior second-
ary vocational education and training as their preliminary education than internship
students. The business sector contains the largest number of students. Agriculture,
and ‘language and culture’ contain the smallest number of students. The latter does
not contain any apprenticeships.

Learning environment differences

The “typical” differences regarding learning environment characteristics (Table 1)
between the types of programs were confirmed. Apprenticeship students, for exam-
ple, learn “on the job” to a significantly greater extent than internship students. In
addition, their learning environments make less use of simulation. With regard to
time spent at the workplace, logically a significant difference was found: internship
students spend between 673 and 1008 hours at the workplace, generally in undivided
periods. Apprenticeship students generally work between 673 and 1344 hours during
their training period, and usually alternate school and work.

Internship students gain work experience in more different departments and com-
panies than apprentices. Apprenticeship students work more independently from the
start. They have slightly more opportunities to decide independently on their work
tasks. Internship students feel that responsibility is more shared between school,
company and student than do apprentices. The learning content and learning goals
of the school guide the activities significantly more with internships.

In both contexts, the work process is more directive for the activities in the train-
ing company than the learning content. Although the connection and cooperation
between school and work is low in both contexts, it is significantly higher for intern-
ships. No significant differences were found in relation to individual versus team
learning; formal or informal learning; type of instruction; structure of learning con-
tent; or straightforward versus complex tasks.

Differences were also apparent within the sectors. A characteristic that was sig-
nificantly different in the apprenticeship programs as a whole, but only specifically
in the sectors of business and society and human behavior, was “communication
between school, student and his/her workplace”. Here, school, workplace and stu-
dent cooperate more in the internship context than in the apprenticeship context. In
the health sector apprentices work significantly more in a team, while in the soci-
ety and human behavior sector they work more individually. In addition, there was
no significant difference related to the characteristic of real versus simulation. In
the business and society and human behavior sectors, there was no significant dif-
ference related to gaining experience in different departments/companies. In the
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apprenticeship program as a whole there was no significant difference regarding this
characteristic. Although some differences can be found in the program as a whole,
some are more related to apprenticeships in specific sectors. The findings show that
specific sectors and even different institutions and companies within these sectors
show very different patterns of work-study combinations.

Influence of learning environment on competence development

To answer the question about the influence of the learning environment on com-
petence development, the responses to Q1 and Q3 were used. The responses to Q2
were used to check the influence of personality characteristics. Age, gender and
previous education were also taken into account. The responses to Q1 were used to
analyze the influence of prior knowledge.

The findings show that, except for technical competence, both groups of students
had progressed in general. Apprentices (Q3: 3.54) and interns (Q3: 3.15) differ sig-
nificantly only regarding participative competencies (scale from 1 = no experience
to 6 = expert). When regarded per sector, the education students felt they had less
experience in the social, cognitive, participative and technical competencies at the
second measurement. The language and culture sector students felt less experienced
at the second stage regarding their social and technical competencies. In the technol-
ogy, health and agriculture sectors, students felt they had progressed regarding all
competence categories, including the technical category. The sectors differ signifi-
cantly regarding all competence categories (Reenalda, 2011, pp. 47-49).

Background factors

Regression analysis shows that prior knowledge is the most important influencing
variable for the group of students as a whole, per program and per sector. Regarding
personality characteristics, there are statistically significant differences between
apprenticeship and internship students. In addition, different personality character-
istics have different influences on competence development (Reenalda, 2011, pp.
60-61).

Altruism mainly has a negative influence on several competencies, except for
apprenticeship students regarding their career development where the influence is
positive. Conscientiousness has a positive effect on all of the competencies for most
of the students. Extraversion positively influences learning and career development
competencies for many of the students, and for technology students it influences
participation competence positively. Openness has a positive influence on social,
participation and cognitive competencies for business students; both internship stu-
dents and technology students experience a positive influence on their learning and
career development competencies. While many of the students experience that neu-
roticism has a positive influence on their learning and/or career development com-
petencies, it has a negative influence on participation competence for most of the
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students. Remarkably, motivation to learn only has an effect on career development
competencies for students in teacher training (education). Intellect appears to have a
positive influence on the development of technical competence for business students
and of learning competence for technology students. For several student groups and
competence categories, self-efficacy has a positive influence. In fact, self-efficacy
was not found to have any negative influences.

Between sectors, significant differences have been found on extraversion
(p=0.002), altruism (p=0.000), openness (p=0.000), neuroticism (p= 0.009), and self
efficacy (p=0.038). Between apprenticeship and internship students, one significant
difference has been found, on conscientiousness (p=0.070).

There is one factor of the learning environment that has dominated the educa-
tional discussion for many years: amount of time spent on learning or working. In
many studies active learning time or student hours are seen as a potential factor for
learning effects. The amount of time that students invest in both trajectories has
been calculated and compared. The outcome is that in fact the amount of time spent
in the workplace does differ significantly between the groups, but does not signifi-
cantly influence competence development. The apprenticeship program has a small
positive effect on participative competencies. Apprentices in the health care sector
additionally experience a positive influence on their career competencies.

However, the time spent on academic study and in the workplace differs between
sectors. The differences are sometimes significant and rather specific. In health care,
for instance, a time investment of between 1009 and 1344 hours of working a year
in a closed session has been chosen.

The learning environment might be real or simulated or virtual. We found that
more simulation appears to have a negative effect for the whole group and for
apprenticeship students across most competencies. Alternation between departments
within companies appears to have a positive effect for particular sectors concerning
some competencies, but is negative for health students concerning their career com-
petencies (Reenalda, 2011, p. 76).

More on the job learning is positive for several competencies for society and
human behavior students and for the cognitive competencies of health students.
Technology students, however, experience a negative influence on the development
of their technical competence from more on the job learning. Internship students
benefit from teamwork in relation to development of participation competence.
Technology students experience a positive influence from teamwork in terms of
development of their technical competence. For business students, however, more
teamwork has a negative influence on their social and cognitive competencies. For
the total group, and society and human behavior students in particular, more formal
learning has a positive influence on the development of their social and technical
competence. For education students, however, more formal learning had a negative
influence on their technical competence.

When students work from the start in the workplace, this positively influences the
development of cognitive competences, in particular for internship and education
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students. Work also has a positive influence on the social competencies of society
and human behavior students, and on the participation competencies of health care
students. However, it had a negative influence on the development of technical com-
petences for business students, and on learning competencies for education students.

More “showing” has a negative influence on the development of the participation,
cognitive and learning competencies of internship students; and the whole group is
also negatively influenced regarding learning competencies. However, more “show-
ing” had a positive influence regarding the participation competence for internship
students, and on career development competencies for technology students. While
more “discovering” has a positive influence on the development of social compe-
tence for health students, and of participation competence for the whole group, it
negatively influences the development of social competence for society and human
behavior students. More direction has a negative influence on particular competen-
cies for the whole group, internship students and business students. A more planned
learning process positively influences particular competencies for particular sectors.
More integration between school assignments and practical work has a negative
influence on the development of technical competence by internship and technology
students; however, it has a positive influence on the career development competence
of education students.

When the learning process is better related to the intended content (curriculum),
it has a positive influence on the participation competence of society and human
behavior students but not their learning competencies. The latter also applies to
technology students, while education students do benefit from more relation to the
intended content regarding learning competencies.

Starting the program with more straightforward tasks has a negative influence for
the society and human behavior students in terms of their participation competen-
cies, and for technology students in terms of their cognitive competencies. When
assessment is related to previously determined learning goals, it has a positive influ-
ence on the cognitive competencies of technology students and on the career devel-
opment competence for business students. For health students, however, starting
with more straightforward tasks has a negative influence on their cognitive compe-
tencies, and for society and human behavior students it has a negative influence on
their learning competencies.

Remarkably, more cooperation and integration has negative influences for the
development of the social, cognitive and participation competencies of technology
students and for the development of participation competence of all students as well.
More shared responsibility, as opposed to more cooperation, does have positive influ-
ences on competence development. This applies to the development of cognitive
competence for all students and for education and internship students in particular. In
addition, education students experience a positive influence related to participation,
while technology students are positively influenced regarding technical competencies.

Detailed analysis of the results shows that “simulation”, “productive from the
start”, “cooperation and integration” and “more shared responsibility” have an
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unambiguous influence on most students’ competence development. If we con-
sider these characteristics alone, apprenticeship and internship programs should not
make use of simulation, students should work from the start, schools should not lead
practice using assignments to a great extent, although a high shared responsibility
between school, practice and student is beneficial for students. Most of the results
however are very specific to sector or to the competences being developed.

CONCLUSIONS

The findings show that the “typical” differences between internships and apprentice-
ships in relation to, for example, on the job learning, real workplaces or job rotation,
are confirmed. Apprentices seem to be more productive from the start in their work-
place. Regarding competence development, the findings show that the significant
differences are small and specific to sector and competence category. In our opin-
ion, differences in competence development depend more on the sector and work
processes than on the type of HPE-program (see Reenalda, Nijhof, Nieuwenhuis &
Veldkamp, 2009; Reenalda, 2011). Competence development is also heavily influ-
enced by prior knowledge. Conscientiousness as a personal characteristic generally
has the most positive influence on competence development.

The results, however, do not produce the most favorable model of learning envi-
ronment to promote development of competencies. There is wide variation in inten-
tions and the actual implementation of curriculum ideas and workplace guidance
among or even within the sectors, without any clear-cut rationality or design. The
question is how workplace learning could be supported more unequivocally within
higher professional colleges. To answer this question, the underlying design of learn-
ing environments in HPE and related learning processes should be studied in more
detail to gain evidence through experimental studies.

NOTES

' This research is part of a study conducted by W.J. Nijhof, M. Reenalda and A.F.M. Nieuwenhuis
funded by NWO (The Netherlands Organization for Scientific Research, project no. 411-21-306-
OCW).
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IMPROVING THE PROFESSIONAL COMPETENCE OF
LOW-ACHIEVING APPRENTICES

How to Use Diagnostics for Successful Training

INTRODUCTION

Diagnostics play an important role in the pedagogical field. For example, research-
ers make use of standardized test instruments in order to measure competences or
skills of large groups of students. Teachers, in contrast, use less standardized meth-
ods to evaluate their students’ individual learning progress. On the following pages
we illustrate that both of these diagnostic approaches are important and may be
combined in order to develop a successful pedagogical intervention or training con-
cept: (1) Standardized measures used in the research process deliver general data on
the students’ (average) abilities and therefore serve as a basis for the overarching
training concept. Their continuous use not only allows for evaluation of the overall
training success but may also provide valuable information for improving the train-
ing scheme. (2) Non-standardized individual diagnosis becomes crucial when the
training is brought into practice as it is here that the students receive individual sup-
port for their specific needs. We will elaborate on these points by describing two suc-
cessive intervention studies (BEST-Study I and BEST-Study II). Both studies were
carried out in classes of full-time vocational schools providing the first year of train-
ing for building trade apprentices (einjihrige Berufsfachschule Bautechnik). The
main objective of the studies was to develop a training concept that would promote
the professional competence of the often low-achieving apprentices in these classes.

POINT OF DEPARTURE

The chances for young people to enter into apprenticeships in Germany have gener-
ally improved over the last few years (BMBF, 2012, p. 10). Nevertheless, the situ-
ation remains difficult for low-achieving adolescents. Employers offering the most
attractive apprenticeships often have many applicants and can select the very best
candidates. Traditionally, it is the small companies in the building trade that employ
low-achieving young men and offer training in, for example, bricklaying, plastering
or tiling. Even though the academic demands in these professions are comparatively
low, many of the apprentices are at risk of failing exams and, as a result, dropping out
of school or quitting the training (Bundesinstitut fiir Berufsbildung, 2011, p. 187).

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 169-182.
© 2013 Sense Publishers. All rights reserved.
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Dropping out is a serious problem for these low achievers as their chances of find-
ing another apprenticeship (with different or even lower requirements) are remote.
They mostly end up in the so-called “transition system” (Ubergangssystem) that in
many cases does not provide a direct transition into work or apprenticeship but often
proves to be a dead end (Bundesinstitut fiir Berufsbildung, 2011, p. 93).

Our research aim was to develop a training concept that would help the appren-
tices to overcome their difficulties and keep pace with the higher achievers of the
class. In a first step it was necessary to detect possible reasons for the apprentices’
learning difficulties. Even though we have to assume that the problems are manifold
(Bojanowski, Eckardt & Ratschinski, 2005) and sometimes go beyond what can
be dealt with in school, research findings indicate that the apprentices’ low level
of basic skills and their use of inappropriate learning strategies play an important
role. Several studies show that poor numeracy skills are especially common among
this group. This means the young apprentices can hardly perform basic arithmetic
operations and often give up when they have to solve more complex mathematical
tasks (cf. Ivanov & Lehmann, 2005; Averweg, Schiirg, Geillel & Nickolaus, 2009;
Nickolaus & Norwig, 2009). Additionally, it is known that lower achievers often do
not follow a plan when attempting to solve a task or problem. Contrary to effective
problem-solvers, they seldom apply cognitive and metacognitive learning strate-
gies, or use less effective ones (Klauer & Lauth, 1997, for example). Against this
background it is not surprising that lower-achieving apprentices struggle hard to
fulfill the curricular requirements, i.e. to build up new (professional) knowledge or
to solve professional tasks that combine a wider range of demands (such as profes-
sional knowledge, technical mathematics and technical drawing) (Lutz, 2007). As
a result they are often caught in a vicious circle of low skill level, serious learning
problems, negative learning experiences, and, finally, a loss of motivation (Straf3er,
2005, for example).

In principle, all of the problems mentioned above (i.e. low level of basic and
professional skills, lack of effective learning strategies and poor motivation) need to
be taken into account when designing a training concept for low-achieving appren-
tices. We decided, however, that the training should focus on the apprentices’ use of
cognitive and metacognitive strategies. Two reasons support this decision. Firstly,
both types of strategy can be limited in number, i.e. some central strategies can
be selected for the training. Secondly, cognitive and metacognitive strategies are
widely considered to be of great importance for successful and independent learn-
ing (Straka, 2006, for example). However, it must be pointed out that the training
of cognitive and/or metacognitive strategies does not necessarily lead to improved
learning (cf. Bendorf, 2005; Elke, 2007; Tiaden, 2006; Wuttke, 1998; 2000; Tenberg,
2008). Several reasons may be assigned to this: e.g. problems related to testing (test
methods, test instruments), the design of the training concept or implementation
quality (see Tenberg, 2008 for an overview). What seems to be crucial for a success-
ful strategy training is: (1) to combine cognitive and metacognitive strategies, i.e.
to teach the use of specific (professional) problem-solving strategies together with
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the use of metacognitive strategies (Hasselhorn, 1992; Mahler & Hasselhorn, 2001;
Schreblowski & Hasselhorn, 2006), (2) to link the strategy training directly to the
context of application (Hasselhorn, 1992; Méhler & Hasselhorn, 2001; Niiesch &
Metzger, 2010), i.e. to embed the training into vocational classes, and (3) to incorpo-
rate basic (and professional) skill training in order to provide a firm basis for future
learning processes (Hasselhorn, 1992).

THE BEST-TRAINING

Based on these findings, we developed the BEST-Training (BEST being an acro-
nym for Berufsbezogenes Strategietraining, which means “professional strategy
training”). The training concept basically draws on the idea of combining cogni-
tive and metacognitive strategies. Metacognitive strategies are global strategies, i.e.
their use is not restricted to a specific domain or subject. In fact, they can be used
in multiple situations or domains and can therefore be considered as general learn-
ing or problem-solving strategies. Following the inherent logic of learning or prob-
lem-solving processes, metacognitive strategies are quite limited in number and are
usually grouped into strategies of planning, monitoring and evaluation (see Brown,
1983; Leopold, 2009; Schreblowski & Hasselhorn, 2006, for example). Cognitive
strategies are more local strategies, i.e. they can only be applied to certain types of
tasks and are therefore specific for each domain. As each type of task requires a dif-
ferent cognitive strategy, their number is, of course, unlimited. Their advantage is,
however, that they provide a direct solution to the problem. It is the combination of
both types of strategy that makes them effective tools for solving complex profes-
sional tasks and can help the low-achieving apprentices to improve their learning
and enhance their professional development. The term “professional strategy train-
ing” refers to another important aspect of the training: Unlike many other strategy
training programs, the contents of the BEST-Training are directly linked to the con-
tents of the vocational classes. This means the apprentices work on tasks similar to
those they work on in class. As building-related professional tasks often require the
use of basic mathematics, the training also provides many opportunities to work on
the apprentices’ poor numeracy skills. This in turn should additionally promote the
low-achievers’ professional competence.

BEST-Study 1

In order to evaluate the effectiveness of the BEST-Training we conducted a first
intervention study in the school year 2008/09 (BEST I).! A total of 13 classes and
N = 253 students participated in this study. The strategy training was carried out in
two classes of lower-achieving apprentices (plasterers and tilers; N = 40), another
five classes of the same or similar professions (such as bricklayers) were taken as
direct control groups (N = 92). In order to allow for comparisons with higher-achiev-
ing apprentices from the same domain, five classes of carpenters and one class of
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architectural drafters (N = 121) were included in the study as a reference group.
During the intervention time of seven months the experimental group received a
total of 20 training hours of 45 minutes each. Training hours were embedded into
the weekly vocational classes, which means there was no difference in the overall
learning time between the experimental and the control group. The training was
conducted by university trainee teachers who were responsible for three to four
apprentices each. Before the intervention started, the trainee teachers attended sev-
eral preparation sessions, where they got to know about the training concept and
were provided with all necessary training material. In this first BEST-Study each
training session was divided into two parts: In the first part the focus is on the diag-
nosis of the apprentices’ individual abilities. For this purpose, they are each given a
complex professional task to solve independently. Afterwards, each student presents
his or her individual solution to the group. In order to stimulate this process, retro-
spective think aloud (cf. Ericsson & Simon, 1980) is triggered by the trainer. Precise
questions on the steps used in the student’s solution not only raise the apprentices’
metacognitive awareness but also provide valuable information on their individual
strengths and weaknesses. The second part of the session is used for the actual strat-
egy training. Here the students analyse the different steps that have to be taken to
solve the problem. After that, the apprentices describe the task-specific (cognitive)
strategy underlying the problem and note it down in their personal “strategy note-
book”. General problem-solving (metacognitive) strategies are also reflected at this
point. At the end of each session the apprentices are asked to work on a task similar
to the one they have just accomplished. This period of practice is supported by the
trainer who, following the theory of cognitive apprenticeship (cf. Collins, Brown &
Newman, 1989), takes over the role of the expert or master and helps to raise the
apprentices’ awareness of strategy use (for a more detailed description of the train-
ing, see Petsch, Norwig & Nickolaus, 2011, or Norwig, Petsch & Nickolaus, 2010).

BEST-Study I had two main objectives that based upon an accurate diagnosis:
(1) to evaluate the effectiveness of the training, and (2) to gain more insight into
the apprentices’ actual abilities. For the evaluation of the training, longitudinal data
on the apprentices’ professional competence had to be collected. We developed a
paper-and-pencil test comprising items on basic professional knowledge and items
on the apprentices’ professional problem-solving skills. The distinction between
these two aspects was important because the emphasis in the training was on profes-
sional problem-solving rather than on acquiring professional knowledge. Overall
this new test proved to be a reliable instrument and provided valuable information
on the apprentices’ strengths and weaknesses. Cross-sectional data was collected
on the apprentices’ general cognitive abilities and/or IQ (CFT-20 R, Weiss, 2006)?,
their numeracy skills (a selection of closed items from SL-HAM 10/11, Behorde fiir
Bildung und Sport, 2002), their occupational interest (FSI-questionnaire, Schiefele,
Krapp, Wild & Winteler, 1993) and their motivation in class (based on a question-
naire developed by Prenzel, Kristen, Dengler, Ettle & Beer, 1996).> The data col-
lected provided detailed information on the apprentices’ abilities and motivation
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at the beginning of their apprenticeship: Consistent with the assumptions made,
the group of bricklayers, plasterers and tilers appears disadvantaged in almost all
respects when compared with the reference group of carpenters and architectural
drafters. They not only have significantly lower cognitive abilities (being at about
93 points well below the average of the population) but also performed much worse
in the numeracy test. Even though the test tasks were based on the curriculum of the
ninth year of general secondary school (Hauptschule), they only solved 40% of the
tasks.* This was less than expected, especially when taking into account that about
85% of the group had graduated from this school type and that another 12% had even
completed intermediate secondary school. The results achieved in the professional
competence test were also significantly lower than those of the reference group. As
expected, the bricklayers, plasterers and tilers had rather low prior knowledge and
made quite few attempts to solve the more complex problem-based professional
tasks. Despite their low achievements their motivation in class and their occupa-
tional interest at the beginning of the apprenticeship was rather high and comparable
to that of the reference group.

The longitudinal data on professional competence shows that the BEST-Training
fulfilled its primary goals: Over the period of the training, the competence develop-
ment of the apprentices in the experimental group was significantly better than in the
direct control group (partial n> = .073/ p = 0.032). On top of that, the experimental
group performed exceedingly well in solving the problem-based professional tasks.
The (former) low-achievers even reached the level of the reference group at the
end of the training. This is the more surprising since the latter had (on average)
significantly higher cognitive abilities and better numeracy skills. Detailed analyses
of the students’ answers and explanations revealed that the experimental group had
improved especially in two respects (see Figure 1): (1) they worked on many more
tasks than the control group and solved more of these correctly, and (2) unlike their
peers they often provided adequate ideas for the solution of the problem.’

EG CG RG

308 22.9 22.0

[1 no solution
[ partial solution

31.3
31.3 373 [ correct solution

EG CG RG
1.8 6.9 12.3

17.2 17.6 [ provide an idea/formula
51.3 54.5 474 [insert numbers
257 [ intermediate steps
19.7 22.7 [l calculate the result

Figure 1. Solution of problem-based professional tasks (above) and types of errors (below).
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After the training period, i.e. during the three months to the end of the school year,
the students in the experimental group showed a divergent development. While the
experimental students with higher cognitive abilities (IQ > 92.2 points) continued
to show considerable learning gains, no further development was observed for the
experimental students with the lower cognitive abilities (IQ < 92.2 points), who
obviously need continuous support and training (for detailed results, see Norwig,
Petsch & Nickolaus 2010, and Petsch, Norwig & Nickolaus 2011).

The results from BEST-Study I were very valuable both from the apprentices’
and the researcher’s point of view. On the one hand, the BEST-Training provided
effective support for the apprentices’ professional competence development. On the
other hand, because of the diagnostic results we gained better and more detailed
knowledge of the typical problems and barriers that the lower achievers struggle
with.

BEST-Study 11

The success of the training program gave rise to the idea that it should be delivered
in more classes and should be changed in such a way that a regular use in school
(considering the available resources) would become possible. Therefore we con-
ducted a second, larger intervention study (N = 354), which ran from the beginning
of 2010 to the end of 2011 (BEST II).° Generally, the research design was very
similar to the one applied in the first study. The number of classes in the experi-
mental group was increased to five classes of bricklayers, plasterers and tilers (N
= 80). Six classes of the same occupations were included as direct control group
(N = 130), another six classes of carpenters formed the reference group of higher
achieving building trade apprentices (N = 144). Based on the findings of the first
BEST-Study, the intervention time was extended to nine months and thus covered
the whole school year. The number of training sessions increased to 36 sessions and
the duration of each training session was extended to 90 minutes. In consequence,
the overall training time was significantly longer than in the first study. At the same
time the size of the training groups had to be increased: In order to make the training
available for more apprentices and classes, the training was no longer conducted by
university trainee teachers but by regular vocational teachers, each of whom took
care of half a class of students (which means a maximum of 14 students per teacher).
It was feasible to split the classes in halves because the training took place during the
two weekly hours that are generally set aside for additional tuition in smaller groups
or split classes (so-called Stiitzunterricht). To make the training a regular part of the
timetable was an important step towards the more widespread implementation of
the training. In addition, it helped to raise further the importance of the training both
from the students’ and the teachers’ point of view.

Training Structure and Material ~Since the organizational framework of the train-
ing underwent several important changes, it became necessary to adapt the training
and its structure accordingly. The first step was to structure the training program into
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LtF1 | 2 | F3 | LF4 | LF5 | LFe |
Module 1
Introduction | Module 2 Module 3 Module 4 Module 5 | Module 6
into general
probl_em- Combined strategy training
solving (modules directly linked to vocational classes)
strategies
l I "
beginning of end of
school year school year

Figure 2. Basic structure of the BEST-Training (BEST 1I).

six successive themed segments or “modules” which, except for the first module,
follow the basic content structure of the corresponding “learning fields” (Lernfelder)
(see Figure 2). For each of the modules, we developed extensive learning material
that serves as a guideline for the training and provides additional individual support
that partly compensates for the larger groups of up to 14 students.

The first module (Module 1) focuses on general problem-solving strategies only.
The aim of this module is that students understand what systematic problem-solving
is and why it is important to plan, monitor and evaluate problem-solving processes.
The students are also introduced to the specific problem-solving strategies that were
selected for the training.” By working on the learning material provided they learn
step-by-step to apply these strategies to simple and overall less challenging tasks.

The following modules 2 to 6 are then directly linked to the vocational classes,
i.e. here the combined training of cognitive (domain-specific) and metacognitive
(general) strategies takes place. The aim of these modules is, on the one hand, that
the students learn and practice some of the most important domain-specific strate-
gies for independently solving professional tasks. While working on the tasks, on
the other hand, the students are continuously stimulated to apply and consolidate
the general problem-solving strategies that they have learnt in the first module. At
the start of each module the students receive a personal copy of a workbook which
includes the learning material for the respective module. In order to encourage the
apprentices’ motivation for the training, each of the five modules has an overarching
theme that corresponds to the contents of the respective learning field. The theme
embraces a small hypothetical construction project which provides the framework
for the actual tasks that the apprentices have to solve (module 2, for example, deals
with the topic of building foundations; the apprentices become familiar with the
position, size and volume of the foundations of a school building).

All five (domain-specific) modules and work books have a common structure
which comprises three different phases:

In a first step, the apprentices read a short text and carefully look at the plans
that describe the (hypothetical) construction project. Supported by the teacher, the
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students solve some easier tasks all together, providing an overview of the module
theme.

The main focus of the combined strategy training is on the second phase: Here the
students work independently on at least two complex professional tasks. According
to curricular indications and expert statements these can be considered as the main
learning objectives of the respective learning field. The students work independently,
which has the advantage that they can proceed at their own learning speed and can
actively tackle their individual problems. The disadvantage is that it is often quite
unusual and very challenging for the lower achievers to work independently. This
means that they can hardly manage without additional external assistance. It can be
assumed that the trainer is not able to simultaneously provide individual support for
up to 14 apprentices. Therefore, additional supporting material was developed that
aims at helping the students to cross the thresholds that they may encounter during
their problem-solving process. Three types of support material exist, which can be
arranged in ascending order (in respect to the extent of help given to the students):
(1) “impulse cards” (Impulskarten) provide short and simple hints about how to
continue with the task or where to look for further information; (2) “basic sheets”
(Grundlagenbliitter) elaborate on mathematical or technical fundamentals and
explain the basic aspects in simple words and easy to read drawings and sketches; (3)
exercise papers (Ubungsblitter) offer the possibility to apply what was explained in
the basic sheets to several short exercises of very low complexity. Higher achievers
are provided with so-called “pro-tasks” (Profiaufgaben), which are more challeng-
ing theme-related tasks of higher complexity or difficulty. All additional material is
available for individual choice, i.e. differentiations can be made between lower and
higher achievers alike.

The development of the additional material relied heavily on the diagnostic results
and the knowledge we gathered about the apprentices’ specific strengths and weak-
nesses during BEST-Study I. Our findings helped us to anticipate which of the steps
in the problem-solving process might become a barrier for this group and enabled
us to provide quite accurate help. As a result, the teachers can dedicate most of their
time to the students with extra needs. Individual diagnostics and support can be seen
as the teachers’ main activity during the training and is basically performed as fol-
lows: In order to find out about the students’ individual barriers or problems, teach-
ers are instructed to use the retrospective thinking aloud method (cf. Ericsson &
Simon, 1980). Retrospective thinking aloud is triggered by specific questions (like
“What was the first thing you did?”’) and has proven to be a valuable diagnostic tool
when working with lower-achieving building trade apprentices (see Kunz, 2011): It
is often quite surprising why a student is not able to solve a task, as the following
excerpt from Kunz (2011) illustrates:

Teacher: What made you think that 240 has to be written above and 98 has to
be written below the fraction bar?
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Student: The higher [number] has to be above. [...] Otherwise we end up in
negative numbers and we will not get a sensible result.

It becomes clear that the knowledge of a student’s precise misconception is often
indispensable for giving adequate support and providing helpful explanations. On
top of that, thinking aloud may even work as a supporting tool itself, as can be seen
from the following example (Kunz, 2011):

Teacher: What was most difficult for you?

Student: How to calculate it. [...] Yes, these 0.8 are the height. [...] Yes, but here
50 is the width; ah, now I think I know how to do it!

The additional support from the teacher should be adaptive to the students’ problems
and should basically aim at providing “help to help themselves”. Small problems can
often be sorted out promptly, by simply reminding the student to apply the general
problem-solving strategies or to have a look at the supporting material. More deeply
rooted problems may require additional explanations or the teacher’s demonstration
of parts of the task. Methods such as scaffolding, coaching and modeling are well
known from the cognitive apprenticeship approach (cf. Collins, Brown & Newman,
1989) and are applied to help the students reach the required expert level. After each
complex task that the students complete, the teacher checks the work together with the
student. This final check is useful for teacher and student alike. Not only does it help
to monitor the student’s learning progress, it also offers an additional opportunity for
diagnostics (e.g. for using the thinking aloud method) and further adaptive support.

In the third and last phase of the module the students are reunited with their group.
Here the hypothetical construction project is brought to an end. Small groups or
pairs of students have to work on a final task which often includes motor or crea-
tive skills such as model making or designing a poster. This not only provides some
variety to the course of the training, but also brings all the tasks that the apprentices
have previously worked on to a conclusion.

Evaluation of the Training. In order to evaluate whether the training was as
effective as in BEST-Study I, longitudinal data of all three groups (experimental,
control and reference group) was collected on the apprentices’ professional
competence (paper-and-pencil test from BEST I supplemented with some additional
tasks on professional knowledge), their numeracy skills (selected items from the
RTBS test battery by Hinze & Probst, 2007) and their motivation in class (slightly
altered version of the questionnaire that was used in BEST I, based on Prenzel,
Kristen, Dengler, Ettle & Beer, 1996). Additionally, we collected some sociocultural
data and the students’ general cognitive abilities (IQ, CFT-20 R, Weiss, 2006) at the
beginning of the school year.

The results regarding the apprentices’ starting conditions overall replicate the
findings from BEST-Study I: Again, there are noticeable differences between the
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rather disadvantaged lower-achieving bricklayers, plasterers and tilers and the
higher-achieving carpenters. As we expected, the first group has significantly lower
general cognitive abilities and a comparably less advantageous schooling back-
ground. Also sociocultural aspects such as a foreign mother tongue or the number
of books at home (as an indicator of cultural capital) are less favorable for the lower
achievers. While more than 90% of the carpenters speak German as their first lan-
guage, only about 50% in the other group do. About 20% of the lower achievers state
that their families have less than ten books at home; a statement that holds true for
only 3% of the carpenters. As the test on numeracy skills that we used in our first
study appeared to be too difficult for the students, another test instrument was used,
which has proven to be adequate for the level of lower-achieving vocational students
(Hinze & Probst, 2007). Nevertheless, the results are similarly alarming: In total the
bricklayers, plasterers and tilers solved only about 50% of the tasks, which covered
basic arithmetic, conversion of measurement units, the “rule of three”, calculation
of percentage and basic geometry. As in the previous study, the results achieved in
the professional competence test indicate that their level of prior knowledge is also
quite low. Interestingly, the gap between them and the higher-achieving carpenters is
again noticeably bigger when comparing the problem-solving skills of both groups
(d > 1.01/ p £0.001) than when looking at the respective levels of professional
knowledge (d > 0.74/ p <0.001). These findings give additional support to the rele-
vance of the BEST-Training and the importance of its main goal, namely to improve
the apprentices’ professional problem-solving skills.

The longitudinal findings show that this goal was successfully reached: The pro-
fessional problem-solving skills of the experimental group developed significantly
better than those of the direct control group (partial > = 0.073/ p = 0.006).® The
initial gap between the experimental group and the higher-achieving carpenters was
also reduced considerably, even though the lower-achievers did not quite reach the
level of the higher performing group this time (see Figure 3). No training effects
were observed concerning professional knowledge;® over the time the experimental
and the control group showed identical development in respect to this competence
aspect. The learning gains were even a little higher than in the reference group. At
the end of the school year all three groups, on average, could answer more than 60%
of the test questions. Even though the training also provided support of basic numer-
acy skills, no development and no treatment effect could be observed in the data of
the numeracy skills test.!® In fact, none of the three groups showed remarkable learn-
ing gains; they were all quite stable on their respective levels (see Figure 3).

The findings show that the BEST-Training is by no means a general remedy for
all the disadvantages that the lower achievers have to struggle with. However, it
becomes apparent that the combined training of cognitive (professional) and meta-
cognitive (general) strategies is a powerful tool for promoting and enhancing profes-
sional competence. The apprentices are effectively enabled to accomplish the prob-
lem-based and often complex tasks set in vocational school and (sometime later) in
their professional working life.
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Figure 3. Development of professional problem-solving skills and numeracy skills.

CONCLUSION

Returning to our introductory statements, several important indications can be made:
Because of their multiple disadvantages, successful support for lower achievers’ pro-
fessional competence is a difficult issue. It appears impossible to compensate for
all their disadvantages in just one year of training. Therefore it is crucial to develop
a training that meets their needs best, a training which, despite all disadvantages,
has a significant impact on their competence development. Strategy training has
proven to be powerful in this respect (see above), but certainly not in all instances
(for an overview cf. Tenberg, 2008, for example). This is where the important role
of thorough diagnostics comes into play. We have reason to believe that the success
of our combined strategy training relies heavily on two factors: (1) Standardized
diagnostics in the research process: In order to provide a tailor-made training for the
lower-achieving building trade apprentices, profound knowledge about the group’s
strengths and weaknesses was of great importance. Both training contents (i.e. the
selected general and domain-specific strategies) and training material (i.e. the prob-
lem-based professional tasks and all additional supporting material) correspond to
what we generally found to be the greatest barriers to the apprentices’ learning pro-
gress. As shown above, our knowledge about these barriers was quite limited at
the beginning of our research but was refined and extended with each test that was
conducted. All progress made in this respect directly contributed to the changes and
adaptations of the BEST-Training and has, from our point of view, all along been the
basis for the widespread success of the training. (2) Non-standardized diagnostics
during the training: Diagnostics on the group level provided the overall framework
for the training. Additionally, a more individual approach had to be taken during
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the training. To make sure that each student received the best possible support, it
literally became necessary to look into the students’ heads, i.e. to get to know their
precise misconceptions, and to follow their learning development as closely as pos-
sible. We illustrated the value of the thinking aloud method in this respect; it not only
helped to discover the individual barriers and misconceptions but was also part of
the formative evaluation of the student’s learning progress, and thus directly contrib-
uted to the training success.

Even though we have reached the end of this particular research cycle, several ques-
tions remain unanswered, for example: What level of professional competence do the
higher and lower achievers reach at the end of the first year of training? Or to be more
precise: Which abilities and skills correspond to the respective levels? What can we
say about the empirical dimensions of professional competence in the building sector?
Can the BEST-Training be successfully adapted for other domains (with similarly low-
achieving apprentices)? These and other questions will be tackled in our next projects.

NOTES

The study was a project within the study programme “Educational Research” commissioned by the
Baden-Wiirttemberg Foundation. See http://www.bwstiftung.de/en/education/current-programmes-
and-projects/international-affairs-universities/educational-research.html for more information.
German adaptation of Catell’s “Culture Fair Intelligence Test — Scale 2” (1960).

For a more detailed description of the test instruments see Norwig, Petsch & Nickolaus (2010).

The reference group also did not perform too well but at least answered 60% of the tasks correctly.

Generally, our detailed analyses showed that characteristics such as task position, text length and

professional relevance play an important role for the apprentices’ decision whether or not to start

working on a task. As expected, the greatest difficulties arose with tasks of higher complexity that
required more advanced arithmetic operations (such as the Pythagorean Theorem) or reading of
realistic technical drawings, for example.

¢ Thesecond BEST-Study comprised two parts; the first was again part of the study program “Educational
Research” commissioned by the Baden-Wiirttemberg Foundation (see http://www.bwstiftung.de/en/
education/current-programmes-and-projects/international-affairs-universities/educational-research.
html for more information on the programme). The second part of the project was funded by the
Robert Bosch Foundation (see http://www.bosch-stiftung.de/content/language2/html/index.asp for
more information on the foundation).

7 In total 16 strategies were selected: seven strategies of planning (read the task carefully, check
unknown words, make sure you know what has to be done, think about whether you know how
to solve the task, look for help if you do not know what has to be done, highlight all information
needed for solving the task, estimate the result), five monitoring strategies (write down what you
have done, check for help if needed, check you have copied everything correctly, check intermediate
results, check for mistakes and try to correct them) and four evaluation strategies (check if you have
completed the task, check final results, memorize your solution, write down what was difficult).

8 Only experimental (EG, N = 41) and control group (CG, N = 65) are compared here. The values are

derived from a repeated measures analysis of covariance (RM-ANCOVA), controlling for numeracy

skills, general cognitive abilities and foreign mother tongue. All assumptions of RM-ANCOVA were
checked. Scores on the dependent variable are not normally distributed; this assumption is robust if the
sample size is large (Pallant, 2005, p. 198), as is the case here. All other assumptions are met by the data.

The results of the RM-ANOVA indicated no treatment effect when comparing experimental (EG, N

= 54) and control group (CG, N = 82): partial n?> = 0.022/ p= 0.088. Scores on the dependent variable

are not normally distributed; all other assumptions are met by the data.
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IMPROVING THE PROFESSIONAL COMPETENCE OF LOW-ACHIEVING APPRENTICES

10 The RM-ANOVA showed no significant treatment effect when comparing experimental (EG, N= 54)
and control group (CG, N= 78): partial n?> =.014/ p = 0.182. Scores on the dependent variable are not
normally distributed; all other assumptions are met by the data.
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DIAGNOSTICS AND ASSESSMENT IN VET



ANDREAS FREY & JEAN-JACQUES RUPPERT

STRUCTURING AND DETECTING COMPETENCE

The issue of competence and how to evaluate it in children, adolescents or young
adults in kindergartens, schools, universities and businesses (see e.g. Breuer, 2002,
2006; Erpenbeck & v. Rosenstiel, 2003; Frey & Ruppert, 2011; Johnson & Schoeni,
2012) and to promote it (see e.g. Brunner, Noack, Scholz & Scholl, 2003; Frey,
Schaefer, Knoll & Frey-Eiling, 2002) is very prominent in our societies. This is
reflected in countless articles in magazines, in book chapters and monographs, for
instance, those listed under the term “competence” in the literature database www.
fis-bildung.de (DIPF, 2012). However few empirical studies have dealt with the
question of how different competences interconnect and how they can be measured
or diagnosed (Breuer, 2005; Frey, 2008; Trautmann, Voelcker-Rehage & Godde,
2011).

That is why this paper focuses on how expertise, social competence, methodo-
logical competence and personal competence can be structured and diagnosed in
students training to become teachers. After firstly defining competence we will pro-
pose a possible structure of competence. We will then look at different methods to
diagnose competence before discussing empirically obtained models of competence.
Finally we conclude with a brief summary and an outlook to the future.

DEFINING AND STRUCTURING COMPETENCE

When investigating the meaning of the concept of competence, one can either start
from the Latin noun competentia, translated as “having come/coming together” or
“being in charge of” or one may refer to the adjective competens in its legal sense
i.e. “having the authority to” or “being empowered to”. Either way one can inter-
pret competence as “the ability to assume responsibility”. Competence can therefore
only be attributed to an individual if that person behaves responsibly as regards him/
herself as well as his/her environment and if s/he possesses professional abilities. In
this configuration the Latin verb competere, i.e. “to meet up, to come together, to
correspond, to apply, to match”, clearly refers to the constitutive factors of the con-
cept of competence: when the demands of a situation “meet up” with the individual
bundle of a person’s abilities, that person has the “competence” to deal with a given
task or problem.

In addition to this exegesis there exist many other definitions of competence in
the literature (Bergmann et al., 2000; Schwadorf, 2003) which can be summarized

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 185—198.
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as follows: if a person has competence, s/he is able to act in a responsible way
as regards him-/herself and others. Such a person then has the competence to
act in a way that allows him/her to attain a purpose, to reach a given goal while
respecting principles, values and rules that relate to the determining conditions of
a particular situation. If you are competent, you are successful and act with rea-
son. Thus competence can be described as a bundle of physical and cognitive abili-
ties required to solve pending problems or tasks in a purposeful and responsible
manner, to evaluate alternatives and to develop a personal repertoire of behavioral
patterns.

On the whole competences do not constitute independent categories as regards
their contents and methods but they are interconnected and cojointly construct the
action competence of a person (Frey, 2002; Frey, Balzer & Renold, 2002). Over
time and through the structure and the synthesis of different activities, this compe-
tence develops into a comprehensive action competence (Kauffeld, 2003). Authors
such as Piaget (1972), Oerter (1991), Flammer (1988), Gruber (1997) and Halfpap
(1992) share this view as they assume in their respective approaches that a uni-
versal sequence of developmental stages is generated through ontological, psycho-
logically organized adjustment processes that lead to flexible, abstract and intercon-
nected knowledge, and finally to action competence. All through one’s life one has
to acquire knowledge and develop abilities and skills to deal with various tasks and
problems. In this evolutionary process at least three distinct developmental levels
can be distinguished: on the top level competence' as a group of advanced abilities,
at the intermediary level ability?, a group of highly developed skills®, and finally
action as the central organizing activity (see Figure 1).

Action

Competence

Action ﬁ

Abilities

ﬁ Action

Skills

Action

Figure 1. Development of competence, abilities and skills through action.

According to Weinert (2001), an individual has to use different highly developed
abilities in order to act competently. These highly developed abilities can be assigned
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to expertise, methodological competence, social competence and personal compe-
tence. We will now illustrate these four competences using the example of students
in teacher training (for more comprehensive information see Frey, 2006).

Expertise in a given field unites different abilities that must be specific to a cer-
tain discipline. As these abilities change over time, continuous training is necessary.
Without these specific abilities, professional activity is impossible as they provide
the individual with the necessary tools for a professional activity. These abilities
constitute the specialization of that person. In teacher training Oser (1997, p. 31)
calls for twelve abilities, each defined by a number of specific skills; teacher-pupil
relationship, monitoring and diagnosing pupils with a view to supporting them, cop-
ing with discipline issues, development and promotion of social behavior, passing on
learning strategies and accompanying learning processes, designing and methodo-
logically organizing teaching, measuring performance, using teaching media, col-
laboration at school, school and the public, self-organization competence, general
didactic and specific didactic aspects. This list corresponds roughly to the required
abilities for the teaching profession as defined by Jager and Behrens (1994), Hundt
(2002) and Terhart (2002) or those of the Teacher Training Academy of the Austrian
Federation (2000).

Under methodological competence are those abilities that enable a person to think
and act within defined boundaries (Frey et al., 2005). This includes an individual’s
abilities to analyze objects of work, to organize work processes, and to reflect on
working conditions and colleagues as well as on individually and socially-effective
working relationships, and to extend and modify these abilities as and when neces-
sary. Under methodological competence are frequently listed those abilities with
their skills which can be assigned to analytical ability, flexibility, reflexivity, goal-
oriented behavior and working techniques (Bader, 2002).

Social competence includes those abilities that enable a person in a given situa-
tion to reach a given goal, primarily in collaboration with others and in a responsible
manner. Nevertheless, depending on the situation and the task, it is also important
for an individual to achieve that task or parts of it independently. Furthermore, peo-
ple also need to have conflict resolution and communication abilities when acting as
this guarantees that the work is done effectively and efficiently and in a constructive
and goal-oriented manner. Thus, the following abilities with their respective skills
are usually listed under the heading of social competence; the ability to cooperate,
independence, social responsibility, analytical ability, ability to communicate, lead-
ership as well as being able to behave in a manner that is adapted to the situation
(Fuhr, 1998; Schuler & Barthelme, 1995; Sloane, 2000).

Personal competence includes skills, attitudes or qualities needed for self-moti-
vated and self-responsible action. Here, those insights that have been acquired over
time and that have developed into a /eitmotif are of particular importance. These are
reflected in virtues (arete in Greek, virtus in Latin; either translated as “excellence”
or as “optimal quality”) which can also be viewed as fundamental moral attitudes
(Maclntyre, 1995; Mieth, 1984). Personal competence is also about action based
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upon self-knowledge: there comes a moment of solitude when an idea, a belief or
a conviction compels an individual to take a decision alone, a decision that no one
else can take in his/her place (Edelstein, Oser & Schuster, 2001; Roth, 1971). The
character of a person or his/her attitude to life can be categorized into different con-
cepts. In the relevant literature on virtue and ethics nine concepts can be distilled
which can be assigned to the cardinal virtues, the work ethics, the civic virtues or
the primary and secondary virtues (Bollnow, 1958; Fuhr, 1998): being helpful and
empathic, being calm and patient, being conscientious, pursuing freedom and enjoy-
ment, being proud, being brave and courageous, being “adaptable”, being success
orientated as well as being curious.

If we expand the graph in Figure 1 so that the four competences, the 34 abili-
ties and the many skills are taken into account, the following hierarchical structural
model of competence follows (see Figure 2):

E.IV| ‘

|
e | | (I |

E.ll

E.l

Figure 2. A hierarchical structural model of competence.

According to Krampen (1991), the structuring and acquisition of competence refers
to the self-concept of one’s own skills, i.e. to the assessment of one’s own know-
how which is located and measured at level I (E. I) in the hierarchical structural
model (examples for specific skills: setting goals independently; communicating in
a clear and precise manner). Thus skills constitute indicators that can be structured
and measured. On level II (E. IT) are bundled those skills which constitute an ability
(examples for the bundle of skills in the leadership ability: to recognize the abilities
of other individuals, to identify other persons’ needs for support, to motivate others
to behave responsibly). When results are called for at the competence level, abili-
ties are combined at level III (E. III) as a function of the competence they belong
to (abilities that belong to social competence: independence, ability to cooperate,
social responsibility, conflict resolution ability, ability to communicate, leadership,
being able to behave in a manner that is adapted to the situation). At level IV (E. IV)
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we witness a further compression of the four competences (expertise, social com-
petence, methodological competence and personal competence) into what can be
labeled a general action competence (see Figure 2).

At this point we can summarize that competence and ability are two theoretical
entities that can only be structured and diagnosed on skills. Hence skills are indica-
tors of competence. We will now present a competence model.

DESIGNING A COMPETENCE MODEL

The preceding chapters have illustrated that competence develops through the actions
and activities of a person. It could also be shown that the four competence categories
are based on ability concepts and that the latter are based on skills concepts. We will
now present and empirically test a modified competence model originally developed
by Heinrich Roth (1971) in order to demonstrate how these four competence catego-
ries are interconnected.

Roth (1971) developed a competence model in which cognitive learning processes
lead to expertise and social learning processes lead to social competence. Expertise
and social competence, together with moral learning processes, form the precondi-
tion for a person’s moral maturity to self-determination. The educational goal of
maturity will be achieved through the combination of expertise, social and personal
competences. When we transform this approach to the development of competence
into a modified model of professional competence while taking into account all four
competence categories, we end up with following diagram (see Figure 3):

MEKO | SOKO
y A
FAKO < PEKO

Figure 3. Hypothetical model of professional competence.

Figure 3 shows that expertise (FAKO) corresponds with methodological competence
(MEKO) and that both competences are connected to social competence (SOKO).
Furthermore, expertise (FAKO) and social competence (SOKO) are structurally
linked to personal competence (PEKO). This hypothetical model of professional
competence shows that the four competences are part of a network with expertise
being of a particular importance as it occupies a central position in this model (see
also Frey, 2008).
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We now turn our attention to the empirical verification of this hypothetical model
of professional competence.

VERIFICATION OF THE PROFESSIONAL COMPETENCE MODEL

Before presenting the results we have to introduce the self-assessment questionnaire
(Oser, 2001) that Frey and Balzer (2009) used for the diagnosis of expertise of stu-
dents in teacher-training.

Data collection was based on the written survey method in which a set of fixed
skills was assessed regarding their use by the students themselves. The self-assess-
ment questionnaire included 214 skills that belonged to 34 abilities. These abilities
could be assigned to the four competence categories of expertise, methodological
competence, social competence and personal competence. Each skill (e.g. “to reflect
personal knowledge and know-how”) was evaluated on a six-point scale ranging
from 1 (“I strongly agree”) to 6 (“I do not agree at all”).

RESULTS
Sample

Data-sets of 891 teacher-training students were taken into account for the follow-
ing analyses. Of the students who specified their gender, 82 percent were female and
18 percent were male (5 students did not specify their gender). The average age was
23.2 years (SD = 4.2; range 1858 years). On average the students were in their fourth
semester (SD = 3; span of the semesters from 1 to 24). On average they were also
rather satisfied with their training (M = 2.72, SD = 0.92; scale ranging from “1 = very
satisfied” to “6 = very dissatisfied”). The students also evaluated their career prospects
positively (M =2.60, SD = 0.95; scale ranging from “1 = very good” to “6 = very bad”).

Reliability of the Assessment Form

Statements on the reliability of the evaluation form of abilities were determined
using reliability analyses (Cronbach’s a for internal consistency). On the various
scales the reliabilities ranged from a = 0.71 to a = 0.94 for group comparison and
indicated a satisfactory to very good level of internal consistency of the individual
abilities (level IT). Finally, the overall coefficients on the level of competence (level
II) ranged from a = 0.90 to a = 0.95.

Ranking of Skills into Abilities and Competences

When the 214 skills (indicators) were grouped as a function of their being part of the
34 abilities and these 34 abilities were then bundled into the four competences, the
following mean values were obtained (see Table 1):

190



STRUCTURING AND DETECTING COMPETENCE

Table 1. Mean values of the 34 abilities and four competences

Professional abilities M SD
Teacher-pupil relationship 2.05 0.71
Monitoring and diagnosing pupils with a view to support them 2.27 0.76
Dealing with discipline issues and pupils at risk 2.47 0.80
Developing and promoting good social behavior 2.23 0.73
Passing on learning strategies and accompanying learning processes 2.29 0.72
Designing and methodologically organizing teaching 2.33 0.69
Measuring performance 2.48 0.74
Using teaching media 2.19 0.76
Collaborating at school 2.59 0.78
School and the public 2.88 0.99
Self-organization competence of the teacher 2.60 0.77
Specific didactic aspects 2.51 0.71
General didactic aspects 2.16 0.68
Expertise 2.39 0.60
Social abilities M SD
Independence 2.20 0.64
Ability to cooperate 2.19 0.61
Social responsibility 2.07 0.59
Conflict resolution ability 2.31 0.60
Ability to communicate 221 0.55
Leadership 245 0.59
Being able to behave in a manner that is adapted to the situation 2.01 0.58
Social competence 2.21 0.49
Methodological abilities M SD
Reflexivity 2.15 0.67
Analytical ability 2.56 0.62
Flexibility 2.47 0.64
Goal-oriented action 2.34 0.60
Working techniques 2.35 0.60
Methodological competence 2.38 0.53

(Continued)
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Table 1. Continued

Abilities M SD
Being helpful and emphatic 1.64 0.52
Being calm and patient 1.76 0.60
Being conscientious 221 0.68
Pursuing freedom and enjoyment 1.88 0.61
Being proud 2.15 0.65
Being brave and courageous 2.96 0.66
Being “adapted” 3.02 0.68
Being success orientated 2.23 0.65
Being curious 2.25 0.62
Personal competence 2.24 0.43

M = mean; SD = standard deviation; a low value corresponds to high abilities.

The means in Table 1 show that the values of expertise ranged from M = 2.05
(teacher-pupil relationship) to M = 2.88 (school and the public). Within social abili-
ties, the values varied between M = 2.01 (being able to behave in a manner that is
adapted to the situation) and M = 2.45 (leadership). The mean values of the meth-
odological abilities ranged from M = 2.15 (reflexivity) to M = 2.56 (analytical abil-
ity) and those of the personal abilities from M = 1.64 (being helpful and emphatic)
to M = 3.02 (being “adapted”).

The mean values of the competence categories were M = 2.21 (social compe-
tence), M = 2.24 (personal competence), M = 2.38 (methodological competence) and
M = 2.39 (expertise). Using the repeated measures design (Kish, 1987), an ANOVA
was carried out which showed that the difference between the mean values of social
and personal competences and the methodological competence and expertise were
statistically significant (F =41.615, df = 3, p <0.000).

Classifying Clusters of Competence

In order to identify students with a similar competence structure, the data obtained
were subjected to a non-hierarchical cluster analysis. This technique allowed us
to identify in a statistical-inductive manner different types of students who distin-
guished themselves on the four competences through similar values within a clus-
ter and through dissimilar values between clusters. The analysis focused on three
competence clusters, one with highly competent teacher-training students, a second
one with students of moderate competence and a third cluster with students of low
competence. An optimal separation of the three competence clusters was reached at
a value of p < 0.05. The means and standard deviations of the obtained competence
clusters are shown in Table 2.
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Table 2. Means and standard deviations of the three competence clusters

FAKO SOKO MEKO PEKO
Cluster 1 N 109 109 109 109
M 3.10 3.29 3.14 3.12
SD 0.42 0.62 0.39 0.47
Cluster 2 N 397 397 397 397
M 2.37 2.58 2.50 2.33
SD 0.30 0.36 0.33 0.33
Cluster 3 N 385 385 385 385
M 1.83 1.93 1.89 1.89
SD 0.30 0.34 0.34 0.33

FAKO = expertise; SOKO = social competence; MEKO = methodological competence;
PEKO = personal competence, cluster 1 = low competence, cluster 2 = moderate
competence, cluster 3 = high competence; a low value corresponds to high abilities in a
given competence.

The results in Table 2 show that the 891 students could be classified in the three
competence clusters of low, moderate and high competence (p <0.000). In cluster 1
there were 109 students (12%) with low competence (range: from M =3.10 to M =
3.29). In cluster 2 there were 397 students (45%) with moderate competence (range:
from M =2.33 to M =2.58) and in cluster 3 there were 385 students (43%) with high
competence (range: from M = 1.83 to M = 1.93).

Structural Equation Analyses for Testing the Hypothetical Model of Professional
Competence within the Three Competence Clusters

Using LISREL 8.50 (Joreskog & Sorbom, 2001) we investigated whether the hypo-
thetical model of professional competence could be verified with students with high,
moderate and low competences. For this purpose the hypothetical model was first
tested on students with high competence, then this empirically derived model was
applied to students with moderate and low competences.

We expected that with students who had obtained high competence values, the
hypothetical model described above could be mapped with the four competences. At
the same time we also assumed that the empirical model of structure of the highly
competent students could not be replicated with students with moderate or low
competences.

Figure 4 shows the empirical model of professional competence for students in
cluster 3 (highly competent students):

The result of the structural analysis in Figure 4 (p = 0.51, RMSEA = 0.000; GFI
= 1.00, AGFI = 0.98) indicated a good model performance. The hypothetical com-
petence model in Figure 3 could be mapped very well (but without a SOKO-PEKO
connection): methodological competence (b = 0.35) and expertise (b = 0.17) were
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100—  MEKO 035——| SOKO |[4—0.79
OI'G 0.17
100—| FAKO 019——»| PEKO  |4«—096

Figure 4. Empirical model of competence of highly competent students. (y* = 1.35; df = 2;
p =0.51; RMSEA = 0.000; GFI = 1.00; AGFI = 0.98. FAKO = expertise; MEKO =
methodological competence; SOKO = social competence; PEKO = personal competence.)

structurally connected to social competence with methodological competence and
expertise correlating (f = 0.46). In addition, expertise was linked to personal com-
petence (b = 0.19). This empirical model of professional competence demonstrated
that the four competences were connected in a network.

The good model performance (p = 0.51) of the highly competent students (Figure
4) could not be replicated neither with students of cluster 1 (students with low com-
petence; p = 0.00) nor with students of cluster 2 (moderately competent students;
p=0.00).

SUMMARY OF RESULTS AND OUTLOOK
On The Reliabilities Of The Self-Evaluation Form

The reliability coefficients for competence analyses at group level indicated suffi-
cient to very good internal consistency of the individual abilities (between a = 0.71
and a = 0.94 at level IT) and competences (between a = 0.90 and a = 0.95 at level III).

Thus the subjective ideas of teacher-training students regarding their own skills
may be considered as reliable indicators for the diagnosis of competences (Frey,
2006; Krampen, 1991).

On the Ranking of Skills in Abilities and Competences

The mean values of the professional abilities ranged from M = 2.05 for “teacher-stu-
dent relationship” to M = 2.88 for “school and the public”. Within social abilities the
mean values varied from M =2.01 “being able to behave in a manner that is adapted
to the situation” to M = 2.45 for “leadership”. The mean values for methodologi-
cal abilities were M = 2.15 for “reflexivity” and M = 2.56 for “analytical ability”.
The mean values for personal abilities varied from M = 1.64 for “being helpful and
emphatic” to M = 3.02 for “being ‘adapted’”’.
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The mean values of the competences were M = 2.21 (social competence), M =
2.24 (personal competence), M = 2.38 (methodological competence) and M = 2.39
(expertise). An ANOVA demonstrated that the mean values for social competence
and personal competence differed in a statistically significant way (F =41.615, df =
3, p <0.000) from methodological competence and expertise.

This result suggests that social and personal competences can apparently be devel-
oped easier or faster than methodological competence and expertise whose acquisi-
tion requires more time and effort (Frey, 2008; Oser & Oelkers, 2001; Terhart, 2002).

On the Classifying of Clusters of Competence

A cluster analysis revealed that the 891 students were divided into three compe-
tence clusters that could be described as of low, moderate and high competence (p
<0.000): in cluster 1 there were 109 students (12%) with low competence (range:
from M =3.10 to M = 3.29), in cluster 2 there were 397 students (45%) with moder-
ate competence (range: from M = 2:33 to M = 2.58), and in cluster 3 there were 385
students (43%) with high competence (range: from M = 1.83 to M = 1.93).

This result reiterates that up to the end of the first phase of teacher training, about
every eighth student still had substantial learning and competence development to
do and about every second student still had some learning and competence develop-
ment to achieve before becoming a (competent) new teacher (Oser & Oelkers, 2001;
Terhart, 2002). Therefore we believe it to be of the utmost importance to offer sup-
plementary support measures for those teacher-training students who lag behind in
the development of competence.

On the Structural Equation Analyses

Using structural analyses we investigated whether a modified version of Heinrich
Roth’s (1971) professional competence model could be extracted from the clusters
of students with high, moderate and low competences. The hypothetical competence
model could be well mapped with the highly competent students. Then we tried to
replicate the high competence students’ empirical model of competence with the
moderate and low competence students. It turned out that the highly competent stu-
dents’ empirical model of competence could not be analyzed either with the moder-
ate or with the low competence students.

Overall, the empirically derived model of professional competence emphasized on
one hand that the moderate and low competence students needed more help in teacher
training, if a larger number of competent professionals were to move into teaching. On
the other hand it seemed that both Roth’s theoretical model (1971) and the modified
model of professional competence (Figure 4) assumed a networking of competences
that was not valid for all of the groups of students. This suggests that beyond offer-
ing extra help to those students who still have some catching up to do as regards the
development of competence, we may have to fundamentally rethink teacher training.
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Finally, the question whether there were other competence models that could be
detected empirically for the three groups of students cannot be answered at this point
in time.

NOTES

' A competence, e.g. social competence, is a theoretical category that unites all abilities of social

competence.

An ability, e.g. communication ability, is a theoretical concept that bundles in a purposeful manner all
psychological and physical skills needed for communication.

A skill is concrete and defined by its contents; through rehearsal it has become automatic to the extent
that it can function even without a high level of consciousness.

REFERENCES

Bader, R. (2002). Handlungsorientierung in der Berufsbildung - variantenreiche Auspragung. Die berufs-
bildende Schule, 54, 71-73.

Bergmann, B., Fritsch, A., Gopfert, P., Richter, F., Wardanjan, B., & Wilczek, S. (2000). Kompeten-
zentwicklung und Berufsarbeit. Miinster: Waxmann.

Bollnow, O. F. (1958). Wesen und Wandel der Tugenden. Frankfurt: Ullstein.

Breuer, K. (2002). Evaluation of Authentic Assessment in Vocational Examinations: Approaches within
the German Dual System. In K. Breuer, & K. Beck (Eds.) Are European Vocational Systems up to the
Job? Frankfurt: Peter Lang, 153-166.

Breuer, K. (2005). Berufliche Handlungskompetenz-Aspekte zu einer giiltigen Diagnostik in der berufli-
chen Bildung. bwp@ Berufs- und Wirtschaftspddagogik — online, Ausgabe 8, 1-13.

Breuer, K. (2006). Kompetenzdiagnostik in der beruflichen Bildung. Zeitschrift fiir Berufs- und
Wirtschaftspdadagogik, 102, 194-210.

Brunner, E. J., Noack, P., Scholz, G., & Scholl, 1. (2003). Diagnose und Intervention in schulischen
Handlungsfeldern. Miinster: Waxmann.

DIPF (2012). FIS Bildung Literaturdatenbank. Deutsches Institut fiir Internationale Padagogische
Forschung. Retrieved 28.04.2012, from http://www.fis-bildung.de.

Edelstein, W., Oser, F., & Schuster, P. (Eds.) (2001). Moralische Erziehung in der Schule. Weinheim:
Beltz.

Erpenbeck, J., & v. Rosenstiel, L. (Eds.) (2003). Handbuch Kompetenzmessung. Erkennen, verstehen
und bewerten von Kompetenzen in der betrieblichen, pddagogischen und psychologischen Praxis.
Stuttgart: Schiffer Poeschel.

Flammer, A. (1988). Entwicklungstheorien. Psychologische Theorien der menschlichen Entwicklung.
Bern: Huber.

Frey, A. (2002). Berufliche Handlungskompetenz - Kompetenzentwicklung und Kompetenzvorstellungen
in der Erzieherinnenausbildung. Empirische Pddagogik, 16(2), 139-156.

Frey, A. (2006). Strukturierung und Methoden zur Erfassung von Kompetenz. Bildung und Erziehung,
59(2), 125-145.

Frey, A. (2008). Die Kompetenzstrukturen von Studierenden in der ersten und zweiten Phase der
Lehrerbildung - ein nationaler und internationaler Vergleich. Landau: Empirische Padagogik.

Frey, A., & Balzer, L. (2009). Priifen von tiberfachlichen Kompetenzen. Folio, 3, 18-21.

Frey, A., Balzer, L., & Renold, U. (2002). Kompetenzen in der Grundausbildung. Panorama, 16(2), 8-10.

Frey, A., Jager, R. S., & Renold, U. (2005). Kompetenzdiagnostik. Sichtweisen und Methoden zur
Erfassung und Bewertung von beruflichen Kompetenzen. Landau: Empirische Pddagogik.

Frey, A., & Ruppert, J.-J. (2011). Prevention of Dropout in Vocational Training. Cape Town (SA): PACE.

196


http://www.fis-bildung.de

STRUCTURING AND DETECTING COMPETENCE

Frey, K., Schifer, U., Knoll, M., & Frey-Eiling, A. (2002). Die Projektmethode. Der Weg zum bildenden
Tun. Weinheim: Beltz.

Fuhr, T. (1998). Ethik des Erziehens. Pddagogische Handlungsethik und ihre Grundlegung in der elterli-
chen Erziehung. Weinheim: Beltz und Deutscher Studienverlag.

Gruber, H. (1997). Wege zum Kénnen. Determinanten des Kompetenzerwerbs. Bern: Huber.

Halfpap, K. (1992). Berufliche Handlungsfihigkeit - Ganzheitliches Lernen - Anforderungen an das Lehr-
und Ausbildungspersonal. In G. Pétzold (Ed.) Handlungsorientierung in der beruflichen Bildung.
Frankfurt: Verlag der Gesellschaft zur Forderung arbeitsorientierter Forschung und Bildung.

Hundt, D. (2002). Fiihrungskraft Lehrer. Empfehlungen der Wirtschaft fiir ein Lehrerleitbild. Berlin:
Bundesvereinigung der Deutschen Arbeitgeberverbande (BDA).

Jager, R. S., & Behrens, U. (1994). Weiterentwicklung der Lehrerbildung. Mainz: von Hase & Koehler.

Johnson, R. C., & Schoeni, R. F. (2012). The Influence of Earli-Life Events on Human Capital, Health
Status, and Labor Market Outcomes over the Life Course. Journal of Economic Analysis & Policy,
11,21-43.

Joreskog, K. G., & Sorbom, D. (2001). LISREL 8.50: User's Reference Guide. Lincolnwood: Scientific
Software International.

Kauffeld, S. (2003). Weiterbildung: Eine lohnende Investition in die berufliche Handlungskompetenz.
In A. Frey, R. S. Jdger, & U. Renold (Eds.) Kompetenzmessung - Sichtweisen und Methoden zur
Erfassung und Bewertung von Kompetenzen. Landau: Empirische Padagogik, 176-195.

Kish, L. (1987). Statistical Design for Research. New York: John Wiley.

Krampen, G. (1991). Fragebogen zu Kompetenz- und Kontrolliiberzeugungen. Gottingen: Hogrefe.

Maclntyre, A. (1995). Der Verlust der Tugend: Zur moralischen Krise der Gegenwart. Frankfurt:
Suhrkamp.

Mieth, D. (1984). Die neuen Tugenden. Ein ethischer Entwurf. Disseldorf: Patmos.

Oerter, R. (1991). Entwicklung und Forderung: Angewandte Entwicklungspsychologie. In L. Roth (Ed.)
Pddagogik. Handbuch fiir Studium und Praxis. Miinchen: Ehrenwirth, 158-171.

Oser, F. (1997). Standards in der Lehrerbildung. Teil 2: Wie werden Standards in der schweizerischen
Lehrerbildung erworben? Erste empirische Ergebnisse. Beitrdge zur Lehrerbildung, 15(2), 210-228.

Oser, F. (2001). Standards: Kompetenzen von Lehrpersonen. In F. Oser, & J. Oeclkers (Eds.) Die
Wirksamkeit der Lehrerbildungssysteme. Ziirich: Riiegger, 215-342.

Oser, F., & Oelkers, J. (2001). Die Wirksamkeit der Lehrerbildungssysteme. Ziirich: Riegger.

Padagogische Akademie (2000). Die Bewertung der Schulpraxis und die Kompetenzen von Lehrern.
Salzburg: Pddagogische Akademie des Bundes.

Piaget, J. (1972). Psychologie des Erkennens (Band 3). Stuttgart: Klett.

Roth, H. (1971). Entwicklung und Erziehung: Grundlagen einer Entwicklungspddagogik. Hannover:
Schroedel.

Schuler, H., & Barthelme, D. (1995). Soziale Kompetenz als berufliche Anforderung. In B. Seyfried (Ed.)
Stolperstein Sozialkompetenz: Was macht es so schwierig, sie zu erfassen, zu fordern und zu beurtei-
len. Bielefeld: Bertelsmann, 77-116.

Schwadorf, H. (2003). Berufliche Handlungskompetenz. Eine theoretische Kldrung und empirische
Analysen in der dualen Erstausbildung. Stuttgart: IBW.

Sloane, P. F. E. (2000). Verdanderung der Betriebs- und Arbeitsorganisation. Konsequenzen fiir die betrieb-
liche Bildungsarbeit. In BIBB (Ed.), Lernen, Wissensmanagement und berufliche Bildung. Bielefeld:
Bertelsmann, 93—109.

Terhart, E. (2002). Standards fiir die Lehrerbildung. Eine Expertise fiir die Kultusministerkonferenz
(ZKL-Texte Nr. 24). Minster: Universitét.

Trautmann, M., Voelcker-Rehage, C., & Godde, B. (2011). Fit between workers” competencies and job
demands as predictor for job performance over the work career. Journal for labour Market Research,
44, 339-347.

Weinert, F. E. (2001). Concept of Competence: A Conceptual Clarification. In D. S. Rychen, & L. H.
Salganik (Eds.) Defining and Selecting Key Competencies. Seattle: Hogrefe & Huber, 45-65.

197



A.FREY & J.-]. RUPPERT

AFFILIATIONS

Andreas Frey
University of Applied Labour Studies,
University Mannheim

Jean-Jacques Ruppert

Applied Vocational Psychology and Policy Research Unit,
Luxembourg

198



DETLEF SEMBILL, ANDREAS RAUSCH & KRISTINA KOGLER

NON-COGNITIVE FACETS OF COMPETENCE

Theoretical Foundations and Implications for Measurement

INTRODUCTION

There is a growing interest in the definition and assessment of competence.
Particularly in the context of vocational education and training it is vital to have reli-
able and valid information about individual competences. Despite its long tradition,
student testing has increasingly been criticized in the United States, while there are
several reasons for the current interest in this topic in Europe. Firstly, competence
measurement gained recognition through the use of large-scale international assess-
ments such as PISA, TIMSS etc. Secondly, in order to evaluate and compare the
performance of educational units (schools, school types, districts, states etc.) and the
effects of educational policy, testing students for their competence has become the
criterion of choice. Thirdly, assessing competence might serve as a means of recog-
nizing informal learning, for example, within the remit of the European Qualification
Framework (EQF).

Though there is no broadly accepted definition of competence, the most com-
mon definitions build on Chomsky’s distinction between competence and perfor-
mance (Chomsky, 1965). Hence, competence is defined as a latent construct that is
only observable in performance within the respective real-life domain. Thus, defin-
ing competences usually begins with the identification of typical demands in real-
life situations. In turn, typical bundles of such situations are usually referred to as
domains and are generally defined by practitioners of the respective practical context
(Achtenhagen, 2007; Klieme et al., 2003; Lehmann & Seeber, 2007; Sloane, 2008;
Winther, 2010). As a consequence, a common definition of competence derives from
the DeSeCo initiative (Definition and Selection of Competencies) and refers to the
widespread functional approach: “A competence is defined as the ability to success-
fully meet complex demands in a particular context through the mobilisation of psy-
chosocial prerequisites” (Rychen & Salganik, 2003, p. 43). Furthermore, according
to Weinert (2001), besides intellectual abilities, content-specific knowledge, cog-
nitive skills, domain-specific strategies, routines and subroutines, competences are
also comprised of ““... motivational tendencies, volitional control systems, personal
value orientations, and social behaviours” (Weinert, 2001, p. 51). Following Spencer,
McClelland and Spencer (1994, p. 6) “any individual characteristic that can be reli-
ably measured, counted and that can be shown to differentiate superior from average

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 199-212.
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performers” is part of competence.! Within such broad definitions, competences
cannot be clearly separated from personality traits, but there are smooth transitions
(Corsten, 2001). Consequently, Erpenbeck and von Rosenstiel (2003) define compe-
tences as dispositions allowing for self-organized thinking and acting, while disposi-
tions are defined as the individual prerequisites of action regulation. Attributing the
particular extent of competence in an individual points to the prognosis (explained
variance) of that person’s future performance in complex domain-specific real-life
situations, i.e. problem solving. Thus, whatever individual prerequisites contribute
to this prognosis of future action, regulation should be considered as a possible part
of competence. Whereas manifest performance might cursorily take the form of
an unidimensional — in some cases even dichotomous — variable, the underlying
competence, however, is multifaceted with regard to its subsurface structure. We
subscribe to the view that competence is not an unidimensional construct but com-
prises multiple facets of individual dispositions (see also Breuer, 2006). However,
most empirical studies merely focus on cognitive facets of competence, while non-
cognitive facets, such as motivation and emotion, for several reasons, are widely
neglected. In the present paper, we will emphasize the significance of non-cognitive
facets of competence based on action regulation theories and discuss resulting impli-
cations for the investigation of competence. To date there are various approaches in
dealing with emotional and motivational facets in modeling and measuring compe-
tences, which will be briefly outlined. An integrated approach will be considered for
its implications for test designs.

NON-COGNITIVE FACETS ON VARIOUS ONTOGENETIC LEVELS

Without question, cognitive facets such as knowledge and general intellectual abili-
ties are needed for competent action (Rychen & Salganik, 2003, p. 45). However,
common psychological theories of action regulation also stress non-cognitive
processes in perceiving and judging situations, elaborating action opportunities,
decision making, and monitoring of action regulation. In general, “humans are
built to respond to the things that matter, and the way humans do it is by emotion”
(Ellsworth, 1994, p. 150). Hence, knowing is a necessary, but not sufficient, prereq-
uisite of competent action. Furthermore, the acquisition of knowledge of any kind
is also reliant on non-cognitive processes (Dorner & Kaminski, 1988; Kuhl, 2001;
Rausch et al., 2010; Rausch, 2011; Ruiz-Primo, 2009; Sembill, 1992, 1995, 2010;
Schumacher, 2002; von Cranach & Bangerter, 2000; Wuttke, 1999).

Further support for the significance of affective evaluations in action regulation,
as well as a deeper insight into the functioning of unconscious and conscious pro-
cessing, are derived from neuroscience (Baer, Connors & Paradiso, 2009; Birbaumer
& Schmidt, 2010; Damasio, 1995; LeDoux, 1994; Panksepp, 1998; Sembill, 2010):
An evolutionary view of the functions of non-cognitive facets in action regulation
underlines the power of neurophysiological principles in learning, reflecting and
acting. It enables a better understanding of the sustainable growth of human beings
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as well as similarities and differences to animals. When studying human behav-
ior, it is necessary to differentiate between various ontogenetic levels such as organ
level (e.g. brain, stomach, heart, kidney etc.), individual level (e.g. resources, dis-
positions, competences, world views etc.) and social/group level (e.g. acceptance,
performance, responsibility etc.). However, findings obtained from different levels
must not be mixed up: For example, one can neither draw precise conclusions on
an individual’s competence on the individual level nor predict the respective perfor-
mance on the social/group level, only by observing neurophysiological processes
inside the brain. Performance is based on knowledge, dispositions and competences,
which, in turn, are based on acquired, stored and remembered information.

But where does the respective information come from? It is evaluated data (e.g.
light, acoustic and compression waves), which are decoded and replaced by nerv-
ous and endocrine activity. The evaluation is directed to basic survival instincts and
associated instincts to maintain one’s orientation and behavioral safety. On an organ
level these evaluations are implemented by the so-called limbic and endocrine sys-
tems, whereas the processes remain unconscious. In the following, we refer to these
evaluations in terms of affect. If these processes become conscious on an individual
level, the respective outcomes are referred to as emotions and motivation, which
can now be reflected on as well as communicated on a social level. The social level,
again, contains all elements and sub-processes of its emergence on lower ontoge-
netic levels. Similarly, knowledge, dispositions, and competences on the individual
level contain all the elements and sub processes derived from their emergence on
lower ontogenetic levels. One should be aware of the significance of processes on
all levels for human action.

In the following, we focus on the interplay of cognition and affect within action
regulation on the individual, psychological level. In doing so, we adopt an analytical
perspective, while recognizing that cognition and affect are basically inseparable.
We define affects as unconscious evaluative reactions to internal and external stimuli
(implemented by the limbic and endocrine systems; see above). This perspective
is in line with common appraisal theories, which propose an ongoing scanning of
the environment with regard to the relevance for one’s own needs, beliefs, values,
norms, standards etc. (Lazarus, Kanner & Folkman, 1980 et passim; Scherer, 1981
et passim; Smith & Kirby, 2000 et passim). According to the appraisal theory pro-
posed by Scherer and colleagues, continual unconscious stimulus evaluation checks
(SEC) are considered to check every internal and external stimulus with regard to the
following criteria: (1) novelty (unexpectedness), (2) intrinsic pleasantness (derived
positive or negative evaluations), (3) goal/need significance (related to basic needs,
motives, intentions, and goals), (4) coping potential (confidence in one’s own ability
to handle the situation), and (5) standards (moral evaluation of main and side effects)
(Leventhal & Scherer, 1987; Scherer, 1981, 1999).

Whenever these affects exceed a critical threshold the respective contents
under evaluation become conscious and distinct emotions may arise (bottom-up).
Conscious processing, in turn, influences unconscious associative processing, i.e.
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affective evaluations. Hence, whatever cognitive content is part of working mem-
ory in a particular moment determines for the future which subsequent stimuli are
more likely to attract attention by priming (van Reekum & Scherer, 1997, p. 279;
see also Aebli’s notion of intake, Aebli, 1980). As working memory, i.e. conscious
processing, is rather slow, requires a lot of energy and is limited in capacity, uncon-
scious processing in terms of routines and patterns are preferred whenever available
(Birbaumer & Schmidt, 2010; Gadenne, 1996). In turn, affective evaluations are
required ... for the sake of signalling states of the world that have to be responded
to” (Frijda, 1988, p. 354; see also affect as information-approach: Clore, 1994;
Schwarz, 1990; Storbeck & Clore 2008, pp. 1830ff.). States of high arousal, as a
consequence of defiant affective evaluation, are likely to trigger emotions, which
are mostly defined as conscious, intensive and directed (Kleinginna & Kleinginna,
1981; Kuhl, 2001; Otto, Euler & Mandl, 2000; see Rausch et al., 2010 and Rausch,
2011, for details). Affects and emotions thus serve as a continual feedback on suc-
cess and failure in need satisfaction and goal achievement and are therefore vital
in any processes of problem solving. They enable priority setting and a reduction
of complexity as well as the decoupling of stimuli-and-response patterns (Ciompi,
2007; Scherer, 1981, 1994; Sembill, 2003).

As positive emotions — from a functional perspective — serve as a reward for past
behavior and negative emotions call for changes in future behavior motivational
facets of action regulation are realized in an interaction with affect and cognition as
well (Kuhl, 2001; Sembill, 2003). Consequently, Smith and Kirby refer to emotions
as a “sophisticated well-being monitor and guidance system that serves both atten-
tion-regulatory and motivational functions” (Smith & Kirby, 2000, p. 90; see also
Carver, Sutton & Scheier, 2000). Any action would be irrelevant without the subjec-
tive values of the acting individual (Lewis, 1946), as these influence the perception
and evaluation of (potential) goals, courses, and results of action (Emmons 1996;
Sembill 1992). “There is no reason, other than an affective one, to prefer any goal
whatever over some other. Cognitive reasoning may argue that a particular event
could lead to loss of money or health or life, but so what?” (Frijda, 1994, p. 200).

Apart from the physiological needs inherent in all human beings (instincts; see
above), there are universal psychological needs as well. According to the Self-
Determination Theory (SDT) of motivation proposed by Deci and Ryan (1985;
2002), there are three basic human needs: (1) The need for autonomy, which refers
to self-organization and the desire to perceive oneself as the origin of one’s action.
(2) The need for competence, which means the desire to be effective in one’s interac-
tions with the environment and in coping with challenging tasks in order to maintain
and develop competences. (3) The need for social relatedness, which refers to the
inherent desire to be accepted by other individuals and part of social groups. Though
the intensity and the level of consciousness of these needs might differ between indi-
viduals, they are said to be present in all human beings. However, besides these basic
needs, there are learned motives, interests, and intentions that might differ enor-
mously between individuals but nevertheless are vital for action regulation. Besides,
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these traits are largely open to consciousness, both domain-specific and concrete. As
they are learned (or in terms of SDT: internalized) as a consequence of basic need
satisfaction in prior experiences, they are coherent concretions or extensions of basic
needs. For instance, habitual interest in a certain domain points to positive prior exp-
eriences in that domain. In consequence, stimuli from that domain trigger positive
affects potentially resulting in conscious emotions (such as situational interest). To
summarize, affects and emotions have a seismographic function in action regulation,
which can be explained by neurophysiological findings as well (Schumacher, 2002;
Sembill, 2003, 2010).

The extent, to which internalized values have an influence on performance, and
thus have to be considered as a facet of competence, may vary with regard to a
particular domain. The more a domain is artificially defined (e.g. by a formal cur-
riculum, such as mathematics) instead of being generated by real-life practice, the
more it lacks a real-life performance.? The performance in a math test should be an
estimator for some kind of real-life performance in math, but instead, the test perfor-
mance itself is the typical performance of that artificial domain. Unsurprisingly, the
emotional and motivational facets that influence this performance refer to the typi-
cal test situation, such as test anxiety and test motivation, both strongly influenced
by the impact of the particular test. These test-related emotions and motivations are
neglected as part of mathematical competence, for good reason. On the other hand,
domain-related values such as interest in math or preference for mathematical think-
ing are neglected as well though they might have a huge influence on future “math-
ematical practice”. This neglect derives from a traditional preference for cognitive
learning goals over affective ones.

In contrast to the above-mentioned domain of mathematics as a school subject, in
working contexts the desired performances are more complex and less predictable.
Though distal work goals are predefined by the organization, workplaces allow for
varying scopes of action. Apart from differences in cognitive dispositions, within
work psychology, the resulting variance of individual engagement is also considered
to be caused by constructs such as organizational citizenship behavior (Nerdinger,
Blickle & Schaper, 2008), personal initiative (Fay & Frese, 2001) and the idea that,
besides formal norms and standards, organizations depend on the non-codified and
voluntary engagement of their members (Smith, Organ & Near, 1983). These con-
structs, in turn, point to an individual’s internalized subjective values (Nerdinger,
1995). Hence, we argue that in order to explain performance in real-life work tasks
(i.e. modeling and measuring competence), non-cognitive facets should be taken
into account in terms of an integrated approach.

NON-COGNITIVE FACETS IN MODELING AND MEASURING COMPETENCE

As mentioned at the beginning, there are several ways of dealing with non-cognitive
facets in modeling and measuring competence, ranging from wide neglect to inte-
grated recognition within performance. In order to understand the functionality of

203



D. SEMBILL, A. RAUSCH & K. KOGLER

human intentional behavior a boost was given to research and literature on processes
of thinking and problem solving as a result of the paradigm shift referred to as the
“cognitive turn” which occurred in the middle of the last century. Overcoming the
black-box metaphor of the behaviorist perspective, several groundbreaking works
appeared, such as Bruner, Goodnow and Austin (1956), Miller, Galanter and Pribram
(1960), Chomsky (1965), Newell and Simon (1972) and Neisser (1974) within west-
ern psychology, as well as the works of Rubinstein, Vygotski, Galperin, Leont’ev,
Oschanin etc. within Soviet psychology (Matthdus, 1988). With regard to Germany,
the works of Dorner (1976), Hacker (1978), Scherer (1981) and Aebli (1980) should
also be highlighted as exemplary. Already at that time it had become apparent that
the grasp of cognition as well as the certain view of the relevance of non-cognitive
constructs was considered differently depending on the particular author. For exam-
ple, Dorner was one of the first researchers to stress the significance of emotions
in thinking and problem solving, whereas Aebli considered emotions to be merely
disturbing variables.

In most of the international literature, the definition of cognition goes beyond the
common definition in German literature. Instead of distinguishing cognition, emo-
tion and motivation on the same level, the definition of cognition is often expanded
to cover all internal processes, including emotion and motivation. Nevertheless,
many of the early works stress the significance of evaluations, judgements, values,
preferences etc. without going into detail. Nowadays the evidence of neurophysi-
ological findings contributes to the overcoming of cognitivist approaches in the nar-
row sense. The relevance of emotional and motivational facets for understanding
competent acting in real-life situations is widely accepted, but rarely investigated
empirically. In the previous sections, we emphasized the necessity of broadening
the modeling and measurement of competence to integrate non-cognitive facets.
Consequently and importantly, it is necessary to translate the basic principles of
action regulation theory into a consistent model of competence in a specific domain.

A competence model in the narrow sense merely consists of a definition of a
set of individual dispositions. There are neither statements made on what kind of
performance is expected to be derived from the respective competence nor does it
include reflections on the implications of the domain. In contrast, competence mod-
els in a broader sense comprise of a domain model of requirements, a competence
model of individual dispositions (i.e. a competence model in the narrow sense), and
an empirical model of measurement. Furthermore and most significantly, consistent
statements on the relationship of these three model layers are needed because defin-
ing and measuring competences always means that some kind of (test) performance
serves as an estimator for further (real-life) performances in the respective domain.
Consequently, in order to trace test performance back to singular facets of compe-
tence, it is necessary to assign particular test behavior to particular facets of com-
petence. Otherwise, it would remain unclear which facets of competence produced
the test performance or, in other words, a singular test score would conflict with a
multifaceted construct.
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As a result, developing integrated measurements for a multifaceted construct in
order to analyse test behavior regarding the particular facets raises the question:
Which test behavior points to which facet of competence and to what extent? This
problem of translation is further aggravated as performance is not necessarily a
bijective function of the underlying competence (Chomsky, 1965), but may be pro-
duced by varying combinations of trait facets. Hence, measuring a multifaceted con-
struct also includes the problem of dealing with certain interrelations and possible
effects of compensation between the different conceptualised facets. For example,
one could ask whether, within future work situations, a short-term lack of knowledge
might be compensated for by interest and engagement? On the other hand, is a com-
petent testee necessarily more interested and contented? Again, this is subject to the
perspective of modeling competences in the face of theoretical implications and the
underlying grasp of education in general.

Thus, within the investigation of competence, four major ways of handling
dimensionality in modelling and measurement may be distinguished (see Figure
1): (A) Modeling and measuring competence as a unidimensional construct. This
approach implicates an antiquated and simplistic view of human behavior. A narrow
perspective on capabilities often corresponds with a narrow domain of application
or an otherwise mediocre prognosis of performance. (B) Modeling competence as
a fragmented construct and disregarding non-cognitive facets in measurement. This
approach does not explicitly neglect the meaning of non-cognitive facets, but nev-
ertheless, it does not include them in its measurements. This approach is preferred,
for example, within the current priority research program of the German Research
Foundation entitled “Competence Models for Assessing Individual Learning
Outcomes and Evaluating Educational Processes” (Klieme & Leutner, 2006; Hartig,
Klieme & Leutner, 2008 et passim).

The program, so far, provides a lot of interesting findings, which, however, are
based on the assumption of the outstanding significance of cognitive parameters
in competent acting, while non-cognitive facets are not included as a focus of
attention. (C) Modeling competence as a multifaceted construct and measuring non-
cognitive facets as separated from cognitive facets. An example of this approach can
be found in the modeling of professional competences of teachers within the study
“COACTIV” initiated by Baumert and colleagues (Baumert & Kunter, 2006; Kunter
et al., 2007; Kunter & Klusmann, 2009). Non-cognitive facets such as attitudes are
measured by self-report questionnaires that remain separated from the actual perfor-
mance context. Therefore, the influence of these facets on solving domain-specific
problems might be underestimated.

Nevertheless, the results might show interrelations between cognitive and non-
cognitive traits on a general level. A similar approach is posed in the feasibility
study of a large-scale assessment within VET (Baethge et al., 2006). (D) Modeling
competence as a multifaceted construct and measuring cognitive and non-cognitive
facets integrated. This approach is rarely applied and is limited to laboratory stud-
ies. However, we have striven to implement it within our current study? because it is
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Figure 1. Types of competence models (in the broader sense).

more in line with theories of action regulation and, therefore, to our mind, promising
with regard to ecological validity. Nevertheless it also raises several methodological
questions, some of which will be provisionally addressed in the following section,
however, without providing an exclusive solution yet.
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PROSPECTS FOR AN INTEGRATED MEASUREMENT OF COMPETENCE

A multifaceted model and integrated measurement of competence (see model D in
Figure 1) demands some very complex inferences. A suitable model would have to
provide detailed explanations for (i) which step in which real-life situation requires
which competence facet and (ii) which step of a test situation measures which com-
petence facet. Furthermore, (iii) it would have to consider the probability of com-
pensation between the facets. Given the complexity, dynamics, and interaction of
prerequisites, processes, and products of thinking, problem solving, and acting (see
above), neither current analytic frameworks nor empirical methods seem to meet the
necessary requirements.

Common approaches of competence measurement pose a more or less complex
problem to the testees and assess the result they achieve. There is an exclusive focus
on the product, whereas the process of problem solving remains a black box. This is
a typical characteristic of mental work, as opposed to physical or practical work, in
which the emergence of a product is observable. However, in both contexts, the solu-
tion to a problem, to our mind, is not only a product of applied knowledge and skills,
but also a result of emotional and motivational processes while applying knowledge
and skills. Goal setting, goal commitment, sustained engagement, etc. can hardly be
explained by specific knowledge or general cognitive abilities alone. Thus, it is vital
to try to open up the black box of problem-solving processes.

In order to gain insight into the process of problem solving, a self-evident method
is to question the testees while they are working on the problem. An extreme form
of self-reporting would be think-aloud protocols. Though the collected data allows
for intensive insights into problem-solving processes, there are at least three reasons
against it. Firstly, this method is a heavy intrusion into the respective processes and,
thereby, is likely to change the processes (reactivity). Secondly, as a consequence of
this, reactance in terms of intentional refusal might result. Thirdly, the analyses of
the data collected call for extensive work. Large scale assessments are confronted
with the problem in a particular way as the empirical analysis of a huge number
of data sets requires efficient and streamlined procedures. Thus, methods applied
to unveil problem solving should be as subtle as possible. Prompts for providing
information into the current state of the problem-solving process should be embed-
ded into the problem situation, thereby concealing the perception of it as an artificial
add-on. Nevertheless, there are several uncertainties related to those prompts. At
first, the ability to give adequate self-reports might be limited and is likely to vary
individually. In addition, a desired feature of testing is that the testee can manipulate
the results only in one direction, namely downwards. When using self-reports for
high-stake testing, this becomes a problem because the likelihood of manipulation
increases. Embedding prompts into the authentic problem scenario might also help
decrease manipulation.

Furthermore, the problem situations should be as authentic as possible, not only
with regard to the knowledge and skills required in real life, but also with regard to
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possible effects of non-cognitive factors. For example, in working contexts there is
often the possibility to fix a problem only on the surface without turning towards its
deeper sources. Moreover, there are sometimes possibilities to completely ignore or
delegate problems, especially if there is still other (more attractive) work to do. Test
situations should represent such characteristics in order to make the effects of non-
cognitive influences more visible.

At present, a predefined competence model providing well founded hypotheses
on all possible interactions and compensations of various facets of competence (as
stated in model D within Figure 1) seems to be some distance away. Nevertheless
developing item formats and test items with respect to a variety of competence facets
provide possibilities for confirming such facets and, thereby, advancing the theoreti-
cal debate.

To summarize, an integrated modeling and measurement of cognitive and non-
cognitive facets is a worthwhile but, at the same time, a challenging task. One could
argue whether a bijective mapping between single facets of test behavior and sin-
gle facets of underlying competence, as proposed in the integrated approach (D),
is feasible at all for the distinction between cognition and affect remains artificial.
Moreover, as we know from Aristotle, the whole is more than the sum of its parts but
is something else. Nevertheless, we have here introduced initial considerations as to
how to overcome this dilemma by applying a less rigorous modeling approach. In
the long run, pursuing holistic approaches to competence measurement might help
to direct attention to what are currently neglected non-cognitive goals of vocational
education.

NOTES

' Some authors refer to such broad understandings in terms of competency, as opposed to competence
as a more narrow, merely functional perspective (Delamare-Le Deist & Winterton, 2005). However,
we do not adopt this distinction.

2 Therefore, one could argue whether “domains” such as math as a school subject are still in line with
the definition of a domain.

3 “Domain-specific Problem Solving Competence of Industrial Administrators in Training” (DomPL-
IK) is a joint research project of the universities of Bamberg, Mannheim, Frankfurt and Bremen and the
German Institute for International Educational Research (DIPF), which is a part of the Ascot program
founded by the German Ministry of Education and Research. It aims at technology-based assessment
of problem solving competences of apprentices becoming industrial clerks (Industriekaufleute, 1K)
within the domain of control.
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ADAPTION OF THE TSRQ FOR FINANCIAL
BEHAVIOR

The Trait Self Regulation Questionnaire (TSRQ) is an instrument to measure general
self-regulative capabilities. In 1999, Klaus Breuer translated this instrument into a
German version and adapted it to the field of self-regulation in educational processes
within vocational training. The validity of the German TSRQ has been verified in a
number of studies (Breuer & Brahm, 2004; Breuer & Eugster, 2006). Furthermore,
Klaus Breuer considered the question of variability in self-regulation. In a longitu-
dinal study he was able to show that self-regulation is influenced by the situational
context and it is therefore a dynamic construct (Breuer, 2004, pp. 10—14).

This chapter focuses on a further domain-specific adaption of the TSRQ. In 2006,
Klaus Breuer initiated the research project “Development of mental models towards
credit relationships in social networks”. Within this project a further version of the TSRQ
concerning self-regulation towards individual money management was designed. As a
modification of the TSRQ version by O’Neil and Herl (1998), the questionnaire of
self-regulated money management is based on similar theoretical ideas, which will be
discussed in this paper. The purpose of this modification was to create an instrument
which could be applied to measure the traits of individual money management.

The efforts to implement extensive financial education in Germany are increasing.
Therefore, it is obvious that the individual’s capabilities to handle money in a sustain-
able, self-reliant and socially accountable way need to be improved. Based on the
meta-cognitive and motivational dimensions of self-regulation within the CRESST!
Model of problem solving (Herl et al., 1999, p. 1) the items of the origin TSRQ were
modified to situations with financial reference. Due to the fact that contentual modifi-
cations were implemented, it is necessary to examine the dimensional structure of the
questionnaire of self-regulated money management through factor analysis.

INTRODUCTION

With his social learning theory, Bandura (1979) pointed to the significance of self-
regulative capabilities especially in the learning context. Hence, the construct of self-
regulation has gained increasing attention in questions of individual learning require-
ments. There are various modeling concepts about the issue of self-regulation. Within
the component model the focus is on the meta-cognitive and motivational traits for
self-regulated learning. Breuer and Brahm (2004) make use of the self regulation part
of the CRESST Model for problem solving, which is shown in Figure 1.

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 213—-224.
© 2013 Sense Publishers. All rights reserved.
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Problem
Solving
I I |
Content Domain- Self-Regulation
Understanding Dependent
Problem-
Metacognition Motivation
. Self- Self-
Planning Monitoring Effort Efficacy

Figure 1. CRESST Model for Problem Solving (Herl et al., 1999, p. 1).

Breuer and Brahm (2004) focus on the meta-cognitive and motivational elements of
this model, which are described as planning, self-monitoring, effort and self-efficacy.
They confirmed the validity of the four-dimensional structure of self-regulation
for the German version of the TSRQ.? In the CRESST Model, self-regulation is
described by its components. There are also models of self-regulation which focus
on the process of self-regulation, as Figure 2 shows.

Within the pre-actional phase, common tasks were analyzed for their diffi-
culty and their goal attainability while regarding the actual situation. Therefore,
personal resources like situational motivation, self-efficacy, energy and emotions
were estimated. Learning strategies to reach certain objectives were used within the
actional phase. These strategies were implemented while observing their own tasks.
Finally, in the post-actional phase, the achievement was evaluated and reflected
upon in terms of efficacy, personal contribution, quantity and quality. During this
phase, modifications of the learning strategies used or adaptations in the level of the
targeted objectives were possible (Schmitz & Schmidt, 2007).

Those models of self-regulation which refer to the components highlight the
concept of self-efficacy as the main influence for self-regulation (Bandura, 1997,
p. 3; Friedrich & Mandl, 1997, p. 244; Jerusalem, 2005, p. 7). Within this concept,
two central cognitive ideas were distinguished; efficacy expectations, which refer to
the assessment of individual capabilities, and outcome expectations, which refer to
the consequences of individual behavior (see Figure 3). The theory of self-efficacy
means a person can build a subjective prognosis about the results of actions on the
basis of the assessment of their own capabilities (Krapp & Ryan, 2002, p. 56).

In a large number of studies, the significance of self-efficacy as the main influence
for motivation, capacity and effort has been demonstrated (Jerusalem & Schwarzer,
2002, p. 10; Breuer et al., 2009, p. 265). According to Schwarzer and Jerusalem (2002,
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Pre-actional phase Actional phase
Situation Resou.rce.s: Learning Quality:
\ - Motivation - Learning Strategies:
- Self- metacognitive strategies,
Efficacy management of resources,
cognitive strategies.
- Energy,
Emotions Self-Monitoring
Task / Goals‘ Volitional Strategies
Planning ¢
Learning Quantity: Time
Learning
Results
- Quality
Self- o| - Quantity
Reflection - Satisfaction
Emotion
Reaction

Post-actional phase

Figure 2. Process of self-regulation (referring to Schmitz & Schmidt, 2007, p. 12).

PERSON ——» BEHAVIOR ——» OUTCOME
| EFFICACY | | OUTCOME
| EXPECTATION | | EXPECTATION

Figure 3. Efficacy expectations and outcome expectations (Krapp & Ryan, 2002, p. 56).

pp. 37-38), self-efficacy can be seen as the key to competent self-regulation. Self-
efficacy therefore affects the individual’s willingness to choose challenging tasks and
to persevere with these tasks (Breuer et al., 2009, p. 94). Furthermore, characteristics
such as the individual’s ability to plan and manage their behavior can influence the
success of a learning process. To describe learning behavior, self-regulation seems
to be a suitable concept with a valid theoretical background. Unfortunately, self-
regulated behavior is not only a question within the learning context; it also affects
every field of activity that interacts with the development of individual autonomy.
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The beginning of a vocational training program is a situation where such indi-
vidual autonomy is developed. Particularly at this time, young trainees earn their
first income so they have to be able to make personal financial decisions sustainably
and socially accountably. During vocational apprenticeship, their consumption and
investment requirements are confronted with a low level of monetary resources. To
fill this gap, young people tend to take out a loan (mostly personal credit). Even
though the majority of young people are capable of handling their financial chal-
lenges in the transition to adulthood, rising numbers cannot. This finding is sup-
ported by a large number of studies which are dealing with the phenomenon of youth
indebtedness and over-indebtedness (cf. Korczak, 2006; Gabanyi, Hemedinger &
Lehner, 2007; Biirgel, 2010). Due to the fact that these studies refer to the statistics
of credit bureaus or credit reporting agencies, which do not report personal credit, a
number of unreported cases is to be expected.

Especially during the vocational education and training phase, young people have
to balance their financial needs and their financial obligations. At this time, juveniles
and young adults are thought to establish the balance in their financial behavior to
make their contribution towards the national economy and the so-called intergenera-
tional contract. However, it is difficult for young people to cope with the financial
challenges in modern times and the development of financial autonomy. This dif-
ficulty is due to complex financial products, deficient advice in financial questions,
missing approaches to financial education, as well as the increasing challenges in
individual money management (for example, the requirement of mental arithmetic
for calculation). Therefore, we need instruments to measure self-regulated money
management and we have to define dimensions which describe the influences on
individual money management.

One opportunity is given by the adaption of the TSRQ. The TSRQ focuses on self-
regulated processes in the learning context of young apprentices. It includes the dimen-
sions of self-regulation as described in Figure 1 and resumed in the following figure.

Within the planning phase, all actions necessary to reach a targeted state were
anticipated and structured. Self-monitoring helps to control the achievement of

Self-Regulation

—

Metacognition M\oltc;\llizg?]n/
. Self- )
Planning Monitoring Effort Self-Efficacy

Figure 4. Self-Regulation Model (Breuer & Brahm, 2004).
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sub-goals and gives information about improvement in the decision-making pro-
cess and therefore about the necessity to modify the activities. The engagement or
willingness to keep up the required effort for self-regulated behavior is assigned
to the motivational dimension of self-regulation. Finally, self-regulated behavior is
influenced by personal self-efficacy. The items for planning, self-monitoring, effort,
and self-efficacy were originally formulated by Hong and O’Neil (2001) and Herl
et al. (1999). The planning scale measures the capability to gauge the demands of a
task prior to its execution. The self-monitoring subscale evaluated the respondent’s
awareness of their actions during execution of the task. The effort subscale measured
the respondent’s willingness to attain the goal of the task (Jonker et al., 2010, p. 48).
Self-efficacy refers to the confidence in one’s own capabilities (Schwarzer, 1995;
O’Neil & Herl, 1998). The following table presents some examples for every scale.

Table 1. Subscales and items from the adapted TSRQ (Bender, 2012)

Dimension Subscale Item (Examples)
Metacognition Planning 1 plan my financial transactions very
carefully.
Self-Monitoring While spending money I always check
how much I can afford.
Motivation/ Volition Effort Before signing a contract, I read the

information very carefully.

Self-Efficacy I am sure I can handle every financial
decision in life.

On the basis of existing findings, self-efficacy is considered to be the main influ-
ence on self-regulated behavior. According to Schwarzer and Jerusalem (2002, p.
37), a person with a high level of self-efficacy sets higher objectives within the
motivational phase. A high level of self-efficacy leads to a systematic monitoring of
actions. Furthermore, self-efficacious persons are able to summon and to maintain
the effort to reach a goal. Krapp and Ryan (2002, p. 54) confirm the high prognostic
significance of self-efficacy in different situations. Self-efficacy, or rather optimistic
intrinsic values, can be seen as a key for competence and self-regulation (Schwarzer
& Jerusalem, 2002, p. 37).

Self-efficacy has to be distinguished from self-concept. While self-efficacy refers
to confidence in one’s own abilities in a specific situation, self-concept includes
all aspects concerning the individual’s ability and their emotional state (Boekaerts,
1998, p. 100). There is no need to define a specific context with regard to one’s self-
concept. According to Breuer et al. (2009, p. 153), self-efficacy is closely linked to
the concept of competence in terms of the self-determination theory® (Deci & Ryan,
1993; 2000). Here, competence is assumed to be conducive to developing intrinsic
motivation (Krapp & Ryan, 2002, p. 59). Therefore, the advancement of competence
has a positive effect on an individual’s self-efficacy.
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SELF-REGULATION IN THE FIELD OF PRIVATE MONEY MANAGEMENT
Adaption of the Factorial Structure

To measure self-regulation in private money management, items from the TSRQ*
were adapted to the financial context. Previous pilot studies® concerning self-regula-
tion in the field of private money management indicate a measurement model with
three factors. The two dimensions, planning and self-monitoring, were combined
to form the single dimension “accuracy in making financial decisions”. A strong
correlation between planning and self-monitoring is reasonable, assuming that their
action control is only useful if an objective is set and the minimum requirements
to reach the objective are determined. The interdependence between planning and
self-monitoring is validated through literature (Wild, 1974, p. 44; Seel, 2003, p. 232;
Schreblowski & Hasselhorn, 2006, p. 153). The dimensions self-efficacy toward a
successful money management and effort to deal with financial challenges are simi-
lar between the original scale and the adapted scale for the field of private money
management. Deviating from the four-factor structure in the genuine TSRQ, we can
find a measurement model for self-regulation in the field of private money manage-
ment as shown in the following figure:

Self-Regulation in
financial situations

Metacognition || Volition | | Motivation

Self-efficacy
toward a successful
money management

Accuracy in making Effort to deal with
financial decisions financial challenges

Figure 5. Three-factor measurement model for self-regulation in financial situations.

The structure with three dimensions and three factors is the result of an exploratory
factor analysis concerning the pilot study. To control the validity of this three-factor
model, a confirmatory factor analysis was computed by using the data of the main
study (651 participants). The quantitative outcomes of the factor analysis, as well as
the main study, will be described in the following section.

Verification of the Factor Model

In the context of the main study, an e-questionnaire containing the self-regulation
scale was administered to 651 participants. It was a quasi-experimental approach
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covering apprentices in the German dual system of vocational training.® The three
training programs are dedicated to the bank clerk, the industrial clerk and the
mechatronics fitter/information technology specialist. The decision to study these
three groups was made for the following reasons: First, the entrance requirements
from companies when selecting new apprentices are roughly equivalent for the
three occupations. Second, the trainees in the three selected programs earn similar
wages. Hence these apprentices experienced similar scopes of action in handling
their personal finances. Third, the three training programs provide different intensi-
ties of occupational experiences in reference to money. The ‘mechatronic fitters’ and
‘information technology specialists’ have a small focus on money in their curricu-
lum with respect to book-keeping and costs. This focus is extended for the indus-
trial clerk with respect to trading goods. The bank clerks then have a high intensity
in their program because they are trained in advising private customers on how to
allocate financial resources. Additionally, trainees were tested at the beginning and
before the end of their apprenticeship programs.

Given a priori theoretical arguments for the four-factor model and statistical
arguments for the three-factor model (based on the exploratory factor analysis), it
would be informative to test both models and to test the “goodness of fit” for each
of these models. Based on a confirmatory factor analysis, we therefore compared the
ability of the two different models (the three-factor model and the four-factor model)
to account for the set of data from the main study. The results of the confirmatory
factor analysis for both models are shown in Table 2.

Tab. 2. Results of the confirmatory factor analysis’

Chi-Square Root Mean Standardized
Test of Model Square Error of  Comparative Fit Root Mean
Fit Approximation Index (CFI) Square Residual
(RMSEA) (SRMR)
Value:
Model fit of 370.336
the 3-factor  df: 101 0.064 0.915 0.048
model P-Value:
0.000
Value:
Model fit of 437.603
the 4-factor  df: 113 0.066 0.899 0.051
model P-Value:
0.000

When a factor model fits the data, the factor loadings are chosen to minimize the
discrepancy between the correlation matrix implied by the model and the actual
observed matrix. The most commonly used test for model adequacy is the Chi?
goodness-of-fit test. It indicates the amount of variation between expected and
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observed covariance matrices. The null hypothesis for this test implies that the
model adequately accounts for the data. Unfortunately, this test is highly sensitive to
the size of the sample. With an increasing sample size, the Chi’> goodness-of-fit test
is more sensitive to variations in the model and therefore small deviations can lead
to a rejection of the null hypothesis, even when the factor model is mainly appropri-
ate (cf. Weiber & Miihlhaus, 2010, p. 161; Biihner, 2011, pp. 424-425). The Root
Mean Square Error of Approximation (RMSEA) is related to the residual in the
model. RMSEA values range from 0 to 1, while a smaller RMSEA value indicates a
better model fit. An acceptable model fit is indicated by RMSEA values of 0.08 or
less (Weiber & Miihlhaus, 2010, p. 162). The RMSEA for both models indicates an
acceptable value but the three-factor model has a slightly better fit. The Comparative
Fit Index (CFI) is equal to the discrepancy function which is adjusted for sample
size. CFI values range from 0 to 1, with larger values indicating a better model fit.
An acceptable model fit is indicated by CFI values of 0.90 or greater (Weiber &
Miihlhaus, 2010, p. 170). The CFI value of 0.915 for the three-factor model indi-
cates an acceptable model fit, while the value for the four-factor model is marginal
(0.899). The Standardized Root Mean Square Residual (SRMR) evaluates the parts
of the covariances that are not explained by the model (residuals). It is calculated as
the root of mean discrepancies between the elements of the two covariance matrices.
SRMR values range from 0 to 1, while a smaller value indicates a better model fit.
An acceptable model fit is indicated by SRMR values of 0.10 or less (Weiber &
Miihlhaus, 2010, p. 166). The SRMR values for both models indicate acceptable fits
but again the 3-factor model has a slightly better one.

Overall, both models fit the data acceptably. Despite everything, the three-factor
model seems to fit better at previously mentioned points (see above). Additionally,
more restrictive models with fewer dimensions are generally preferred. Figure 6
shows the standardized result of the CFA for the three-factor model. Based on the
theoretical information and the results of the exploratory factor analysis, the model
consists of a single, higher-order factor (self-regulation in financial situations). It can
be explained with the help of three underlying latent factors (accuracy in financial
decisions, self-efficacy toward a successful money management, and effort to deal
with financial challenges). Each of these latent factors is measured with the help
of manifest items. The model proposes that the variables (SR1 through SR17%) are
influenced partially by the underlying common factors (factor 1 through factor 3)
and partially by underlying unique factors (el through e17 and efl through ef3).

The values on the arrows between the underlying unique factors and the items are
the R? values for each item (see Figure 6). These values were calculated as one minus
the squared standardized uniqueness, and indicate the proportion of variance in each
item with respect to the factor on which it loads. These values indicate the degree
to which the variance of each item is caused by the latent variable. As a minimum
estimate for the item reliability, a few of these values vary highly from an acceptable
reliability measure. A reason for this is that the reliability of a single item can never
be as high as the reliability of a scale (cf. Bithner, 2011, p. 446; Hoyle, 2000, p. 489).
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Figure 6. Path diagram of the three-factor model of self-regulation in financial situations.

DISCUSSION

Deviating from the original four-factor model, in the context of vocational education
and training processes, we can ascertain a three-factor model for self-regulation in
private money management. Concerning metacognition, there is one explanatory
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dimension labeled “accuracy in making financial decisions” which includes aspects
of planning and monitoring concurrently. Within the scope of motivation and voli-
tion, we can factor “self-efficacy toward successful money management” and “effort
to deal with financial challenges” into the measurement model. With these dimen-
sions, the adaption of the original measurement model of the TSRQ (which focuses
on vocational learning processes) to the context of financial behavior is executed.
A broad validation oriented on the rules of random sampling is still to be studied.

The first survey using the adapted questionnaire was realized with the objective
of identifying internal and external influences on self-regulation in private money
management. In her study, Bender (2012) showed that financial self-regulation is
not only a multidimensional construct but is also influenced by several factors.
Preliminary approaches towards people’s financial abilities, in the sense of self-reg-
ulated behavior, are knowledge-based and therefore one-dimensional. According to
the results of Bender (2012), financial knowledge is an important factor to explain
one’s self-regulation in private money management but there is another factor which
is vastly superior: the individual’s self-concept of their financial abilities. If finan-
cial literacy is supposed to achieve the development of self-regulated capabilities in
money management, it is not enough to offer curricular approaches which only refer
to declarative financial knowledge. It is necessary to contrive ways and means to
encourage the individual’s self-concept. For this purpose, ideas can be gathered from
Bandura’s social learning theory (1979).

NOTES

! CRESST is an abbreviation for Center for Research on Evaluation, Standard, and Student Testing.

2 The empirical findings refer to 360 participants following a vocational education and training program
within the German dual system. The German dual apprenticeship system combines formal training
programs within a company and vocational or business education at a vocational school in one aligned
curriculum.

3 The self-determination theory (SDT) makes a distinction between the strength of motivation and
the focus of motivation (Deci & Ryan, 1993). The focus of motivation determines why a person
is motivated. The self-determination theory mentions five types of motivation; external, interjected,
identified, integrated and intrinsic (Deci & Ryan, 2000; Krapp & Ryan, 2002).

*  ©1999 Klaus Breuer for the version in German language.

> Pilot study within the research project “Mental models toward credit relationships in networks”. The
survey questioned 61 juveniles and young adults; 27 indebted and 34 not indebted (Bender & Breuer,
2011, pp. 45-62).

¢ The German dual apprenticeship system combines formal training programs within a company and
vocational or business education at a vocational school in one aligned curriculum.

7 To evaluate the model fit, the standard fit indices are used. Biihner (2011, pp. 418—427) suggests using
these indices as they cover an absolute model fit as well as an approximated model fit.

8 Item SR14 was excluded from the scale because of the results of the explorative factor analysis.
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EVELINE WUTTKE & JURGEN SEIFRIED

DIAGNOSTIC COMPETENCE OF (PROSPECTIVE)
TEACHERS IN VOCATIONAL EDUCATION

An Analysis of Error Identification in Accounting Lessons

INTRODUCTION

Diagnostic competence is considered an important facet of teacher competence that
can have a positive impact on learning processes and the performance of students
(KMK, 2004; Bruder et al., 2010). Precise diagnosis generally goes hand in hand
with better teachers: they are able to adapt their teaching to the individual needs of
their students (Helmke, Hosenfeld & Schrader, 2004; Vogt & Rogalla, 2009). Various
studies (e.g. PISA) show that teachers are often lacking in this field. This might — at
least partly — be due to the fact that in most teacher education programs pedagogical
diagnostics are gravely neglected (Helmke, Hosenfeld & Schrader, 2004).

Questions regarding diagnostic competence can be dealt with in regard to the
current discussion on teacher competences. Three categories of professional knowl-
edge, generally considered to be distinctly different, are seen as crucial: (1) gen-
eral pedagogical knowledge, (2) pedagogical content knowledge, and (3) content
knowledge (Graeber & Tirosh, 2008; Hill, Ball & Schilling, 2008; Shulman, 1986).
The broadest and most common definition of professional teacher competence is a
complex construct which includes knowledge, beliefs and motivational orientations
(Baumert & Kunter, 2006; Desimone, 2009). Referring to Shulman, pedagogical
content knowledge (PCK) can be described as a specific type of knowledge on how
to transform knowledge of subject content into teaching. This kind of knowledge
supports abilities such as the effective structuring of lessons, the use of specific rep-
resentations or analogies, and an awareness of possible mistakes, misconceptions or
content-related learning difficulties (van Driel & Berry, 2010). We will narrow our
focus on diagnostic competence to professional error competence, which is a teach-
er’s ability to diagnose student errors and use them constructively in the classroom
(Wuttke & Seifried, 2009). Our focus is on business education and in particular on
accountancy. In this field little is known about student errors and which competences
teachers need to diagnose and handle them constructively.

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 225—240.
© 2013 Sense Publishers. All rights reserved.
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DIAGNOSTIC COMPETENCE
A general view on diagnostic competence

The diagnostic competence of teachers has become one of the more frequently men-
tioned topics in education policy and administration. Nevertheless, there is still a
lack of systematic research in this area (Schrader, 2009). Diagnostic competence is
generally seen as a teacher’s ability to judge the learning and behavior of his/her stu-
dents according to criteria that are determined beforehand. Furthermore, diagnostic
competence includes the ability to foster learning processes of individual students
(Artelt & Grisel, 2009; Schwarz, Wissmach & Kaiser, 2008). To gain this ability,
teachers need to understand not only the curriculum contents and student competen-
cies, but are also required to match tasks to the knowledge and skills of their students
(Hollenweger, 2011).

Diagnostic competence has also been recognized as an important component of
teacher training. Not only is it part of the recommendations for teacher training in
Germany (KMK, 2004), but it is also one of the five core propositions of the US
National Board for Professional Teaching Standards (Hollenweger, 2011). However,
despite its broad recognition and inclusion in teacher training curricula, the con-
cept of diagnostic competence remains elusive and research results are inconsistent.
Generally, diagnostic competence is understood as a multidimensional construct.
It consists of facets of pedagogical content knowledge (about the domain specific
cognitive processes of students and knowledge about “typical” tasks, difficulties,
and errors) and pedagogical-psychological knowledge (knowledge about assessment
and evaluation processes and tools). Diagnostic processes influence students’ learn-
ing. Unfortunately studies show that teachers often lack the capability to judge the
performance, ability, commitment and heterogeneity of their students adequately
and precisely (Baumert et al., 2001; Brunner et al., 2011).

There are various areas of research that deal with the diagnostic competence
of teachers. Research is situated in several domains and categories of schools.
Frequently, cognitive facets are addressed (i.e. to assess students’ knowledge), but
there are only very few studies on teachers’ ability to diagnose the emotional and
motivational states of learners, e.g. the level of interest (for vocational education,
see Krapp & Lewalter, 2001; Lewalter & Krapp, 2004). Exceptions are the studies
of Hosenfeld, Helmke and Schrader (2002) or Karing (2009). There is, however,
hardly any evidence for this topic in the field of vocational education. Some stud-
ies show diagnostic competence or diagnostic knowledge to be a special form of
expertise that develops in the course of teacher education and professional experi-
ence (Dawson, Zeitz & Wright, 1989; Lorenz & Artelt, 2009; Tiirling, Seifried &
Wauttke, 2012). However, it can quite often be found that teacher education seems to
play only a minor role in establishing diagnostic competence as students in teacher
training programs show a low level of diagnostic competence compared with
(experienced) teachers. Rather, this competence seems to be developed with practical
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experience through learning by doing and not during a teacher’s training (Bruder
et al., 2010).

A fairly frequent fundamental question is whether teachers’ assessments or grades
are accurate and fair or whether they are flawed by a (more or less systematic) bias.
The importance of this question becomes clear when we consider the importance
of school grades for selection and allocation processes' (e.g. Diinnebier, Grisel
& Krolak-Schwerdt, 2009; Helmke, Hosenfeld & Schrader, 2004; Ingenkamp &
Lissmann, 2008; Schrader, 2001).

As mentioned above, it is fairly common to use “diagnostic competence” and
the competence to assess or evaluate students’ achievement interchangeably
(Schrader, 2009). In a current study, however, we look at teachers’ ability to iden-
tify or diagnose mistakes without evaluating their ability to (fairly) assess, judge
and grade students’ performance.? For our study we follow the COACTIV defini-
tion (Baumert & Kunter, 2006; Krauss et al., 2008) in which the ability to diag-
nose or identify, analyze, predict, and deal with mistakes is a central component
of diagnostic competence. This is the part of diagnostic competence that overlaps
with a central part of a teacher’s professional error competence (see the following
section).

Professional Error Competence as a Domain-Specific Facet of
Diagnostic Competence

A key aspect of teacher professionalism is the ability to diagnose student errors
and use them constructively in the classroom. Particularly in the field of business
education and accountancy, very little is known about student errors and which
competences teachers need in order to handle them constructively. In the past, the
general idea that errors can be a learning opportunity was rarely supported (e.g.
Weimer, 1925). Nowadays a positive view on errors is prevalent and a key aspect
of fostering learning from errors is seen in an “error-friendly” learning environ-
ment (Bauer, 2008; Bauer & Harteis, 2012; Fischer et al., 2006; Oser & Spychiger,
2005; Wuttke & Seifried, 2012; Yerushalmi & Pollingher, 2006). Within the field
of teaching-learning research, increasing effort has been directed towards iden-
tifying error types and the possibility of learning from errors as well as analyz-
ing how teachers’ behavior influences students’ chances of learning from errors
(e.g. Baumert et al., 2010; Heinze, 2004; Seidel & Prenzel, 2007). An essential
part of and a first step in supporting learning from errors is a teacher’s ability to
identify or diagnose the errors made by students. Next, he/she needs adequate
strategies to handle the errors and to give feedback. Furthermore, the teacher’s
belief system with regard to the possibilities and constraints of error learning is
important (Figure 1; Tirling, Seifried & Wuttke, 2012). We assume that teach-
ers can develop these competences in the course of their training and professional
life.
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Knowledge (knowing what students know)

(1) Recognition of students’ errors
about domain specific

students errors {

(2) Knowledge of potential causes for
students’ errors

Strategies (knowing how to act)

(1) Discover actual cause of students’

Effective handling of | erors
students’ errors

(2) Quality of feedback

Beliefs (about inherent benefit of errors)

Evaluation of the benefit of (1) Errors as learning opportunities
dealing with errors during e
lessons

(2) Errors as obstacles

Figure 1. Professional error competence of teachers (Wuttke & Seifried, 2009).

As little is known about the point at which (prospective) teachers acquire knowledge
of errors and ways of dealing with errors, we are using a combined cross-sectional
and longitudinal design as a way of testing teachers at several stages of their profes-
sional development (Seifried & Wuttke, 2010; Wuttke & Seifried, 2009). A specific
characteristic of the German teacher education system is that prospective teachers
have to complete a Bachelor’s degree followed by a Master’s degree at university,
where they will already take part in didactical and pedagogical courses, and then suc-
cessfully complete practical training of one-and-a-half or two years before they start
to teach without being supervised. The corresponding development processes during
professionalization will therefore be considered: Bachelor students, Master students,
pre-service teachers, and professional teachers. Apart from the professionalization
step we assume that the difficulty of a given task might influence the diagnostic pro-
cess as well. Initial analysis shows that student errors in “easy” tasks can be identified
by practically all participants whereas errors in “difficult” tasks are only found by
experienced teachers. The findings reported below (test achievement and comparison
across the stages of professionalization) are based on a cross-sectional perspective
of the above mentioned stages (longitudinal data are not complete yet) and deal with
two questions: (1) “What domain specific knowledge about student errors do the
participants have on different stages of their professionalisation,” and (2) “Are there
differences in the diagnostic competence due to the difficulty of the presented tasks?”
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METHOD
Measurement of Professional Error Competence (PEC)

Current discussions and research trends concerning the assessment of com-
petences are, among other things, characterized by preferring behavioral data
acquired in performance situations. Therefore, although they provide a lower test
diagnostic effort than objective measurement procedures, the importance of self-
reports decreases (e.g. Leutner, Hartig & Jude, 2008, pp. 185f.). Furthermore,
methodological progress, namely models of Item-Response Theory (IRT), has
enhanced the scope of new methods of test design and analysis of behavioral data
(e.g. Adams & Wu, 2002; Hartig, 2009; van der Linden & Hambleton, 1996; Wu
et al., 2007).

For our purposes of measuring PEC, we refer to a mixed-methods approach
(Tashakkori & Teddlie, 2010). To analyze the knowledge of (prospective) teach-
ers about students’ errors on the basis of performance data, video vignettes® and a
paper-and-pencil test‘have been used. The findings of a preliminary study (inter-
views with experts, Tiirling et al., 2011) formed the background for the production
of our video vignettes. These vignettes, which show short error situations in the
classroom, are used as prompts to test if teachers are able to identify errors and
how they respond to them (see Figure 2). During a guided interview the partici-
pants have to identify errors and explain how they would react to them in the given
situation.

(1.1) (2)
i Production of video vignettes

Identification of student errors by
questioning experts

(Representation of “typical” error
situations)

(1.2)
Development of quality criteria for
effective handling of student errors

(3)
Competence measurement
- Knowledge about/diagnosis of student errors

- Strategies for handling student errors

“4)
Quality criteria

- knowledge of student errors
- knowledge of possible causes of

error
- Quality of research on the causes of

error Teacher gives Work on Work on
- Quality of teacher feedback concrete solution with | solution with
- Ability to justify chosen strategies indication of | individual the whole
T solution students class

Direct No direct
intervention intervention

Indicate
solution is
incorrect
without
further help

Figure 2. Assessment of competences with video vignettes.
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Measurement of task difficulty

To analyze the difficulty of tasks there are two possibilities: post-hoc task analyses
and an a priori definition of the features that make a task difficult (Schumann &
Eberle, 2011). It is generally preferable to define relevant features a priori as the
level of difficulty is easier to interpret in this way for didactic considerations and
because a theory- and rule-based development of items is possible (Winther, 2010).
However, in the domain of business education there is little evidence as to which
features of a task determine the difficulty (exceptions are the studies of Dubs, 2004;
Metzger et al., 1993; Nickolaus, Gschwendtner & Geissel, 2008; Winther, 2010;
for more detailed information see Schumann & Eberle, 2011). To our knowledge
no studies have yet been conducted in the domain of accounting to determine the
difficulty of a task. We therefore started with general consider ations gained from
research in mathematics and linguistics. Both aspects can be relevant, as tasks in
accounting are both language and mathematics based. Analyses of literature result in
the following list of features of task difficulty (c.f. Boll, 2011, and Table 1):

Table 1: Features of task difficulty

Defining feature Brief description
Complexity of Difficulty of a task, determined by the three defining
modeling characteristics; replication, ability to make connections between

Familiarity with
curriculum

Available extra-
mathematical context
Extent of assimilation

Pure mathematically
based deduction
Multiple solutions

Cognitive complexity
Handling of formula
Linguistic complexity
Formulating knowledge

Room for improvisation

Level of integration

Level of precision

parts, and generalization.

Curricular development in mathematics lessons assessed
according to the familiarity with the subject; fundamental, basic,
and advanced knowledge.

Dependent on situation and context of the task.

Finding of new significant and intermediate results, which are
not given in the hypothesis.

Assessment of whether processing the model requires explicit
mathematical arguments.

Openness of the task and room for maneuver in regard to finding
solutions.

Number of mental processes to be organized and processed.
How an (elementary) algebraic repertoire is handled.
Comprehension of the task’s texts and the task for editing

Saving intellectual energy by formalizing and extraction or by
recording and abstract presentation of formal expressions (terms,
equations, functions).

Number of possible answers which students can generate.
Understanding single sentences, pieces of text, as well as the text
as a whole.

Careful inclusion of all relevant information from the item and text.

Sources: Artelt et al. (2004); Cohors-Fresenborg, Sjuts & Sommer (2004); Neubrand et al.
(2002); Schweitzer, (2006)
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These general considerations result in six features that should be central in determin-
ing the difficulty of accounting tasks:

1. Setting of the task: complexity of the relevant information in a task as well as
the necessity to trigger existent knowledge and the task’s linguistic-logical
complexity (three levels: 0 [not complex], 1 and 2).

2. Content of the task: number of relevant accounts in a business related case (total
number of accounts).

3. Cognitive cross linking: interlinking to other learning contents. The more classes
of accounts are to be addressed, the more interlinking is necessary; there are eight
classes of accounts in the relevant school book (Schmolke & Deitermann, 2009),
seven of them are relevant for the item pool, therefore interlinking ranges from
1to7.

4. Special knowledge: knowledge necessary to solve the task, which is not directly
related to accounting (e.g. information about tax rates, exemptions etc.) (three
levels: 0, 1 and 2).

5. Mathematics: difficulty of applying the necessary mathematical operations (three
levels: 0 [nothing to calculate] to 2 [complex mathematical operations]).

6. Effect of practice: frequency of relevant accounts (ratio of accounts addressed
in the task to accounts used in the entire textbook; e.g. accounts receivables
is addressed 165 times in the book, the whole number of accounts used in the
book is 2,892, therefore the ratio is 5.7%; the lower the ratio the less an effect of
practice can be expected).

The ratings to the six features were added to constitute the difficulty of a given
task. The rating was done by two people experienced in accounting. Interrater reli-
ability was satisfying (0.76 to 0.97).

To analyze task difficulty empirically, post-hoc analysis with item response mod-
eling should present an appropriate way to assess how the participants scored in
performance tests and to ascertain the level of difficulty of the errors used. Due to
the use of dichotomously scored responses such as “correct” and “incorrect” and
constraints relating to the sample size, a one-parameter logistic model (1PL, Rasch
Model) was chosen in this case (e.g. Hartig, 2009; van der Linden, 2010). Results
can be compared with the results achieved through the a priori method. In the first
step, however, we do not use the teacher sample because we only have 287 partici-
pants solving six tasks. To test our procedure, we therefore use a student sample (N
= 657) solving nine accounting tasks. If the procedure proves successful, results will
be used to analyze task difficulty concerning the video vignette tasks and the paper-
and-pencil test for teachers.

Sample

The data was collected from 287 German (prospective) teachers in the German fed-
eral states of Baden-Wuerttemberg and Hessen in 2010/11. The participants from
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stages 1 and 2 are in teacher training programs at the universities of Konstanz and
Frankfurt. The pre-service teachers attend their practical training at teacher educa-

tion institutes, and the professional teachers are employed in commercial schools.

Table 2. Sample teacher education (n = 287)

Term/professional
Sex Age Experience
Stage N Female Male M SD M SD
1-Teacher Training (Bachelor) 80 46 34 23.7 3.77 3.65 1.68
2-Teacher Training (Master) 78 53 25 268 4.87 231 .99
3-Practical Training 74 32 42 289 3.66 .38 .26
4-Professional Teachers 55 33 22 33.0 475 3.84 1.83

With the exception of stage 3, the gender distribution is slightly unbalanced in favor
of female participants. The Bachelor students have an average age of 24 years and
are in the middle of their undergraduate studies, the Master students are about three
years older and close to graduation. The participants in stage 3 are about 29 years
old and mostly at the beginning of their practical training, while the professional
teachers have an average age of about 33 and an average of about four years teaching
experience. The number of participants in the sample groups is slightly unbalanced
because data sampling in stage 4 is still incomplete.

To analyze task difficulty we used a student sample (N = 657) from Hessen (N
= 225) and Baden-Wuerttemberg (N = 432). Of the participants 382 were male,
275 female. Their age was between 15 and 40 years with a median of 18 years. All
attended vocational school (commercial high school 196, dual vocational school
291, vocational college 170). Data was collected during the last year of schooling,
therefore all participants should be able to solve the tasks.

FINDINGS
Test Achievement and Comparison Across the Stages of Professionalisation

Figure 3 shows a detailed breakdown of how the participants (sorted by their stage
of professionalization) scored in the tests (relative to frequencies of correct item
responses within their subgroup). To analyze possible differences between the four
groups a chi-square test (df = 3) was used. The two vignette related tasks show that
the first task (all groups had correct responses of about 80%) is apparently easier
to handle than the second task. However, the professional teachers scored high in
both tasks. Thus, task Vignette 2 provides significant differences (x> = 70.022; p =
0.000). A look at the items related to the paper-and-pencil test shows that the first
task (Paper-pencil 1) can be considered as being on a lower difficulty level with only
a slight statistical difference between groups (y> = 13.926; p = 0.003). The analysis

232



DIAGNOSTIC COMPETENCE OF TEACHERS IN VOCATIONAL EDUCATION

of the other three items revealed that Bachelor and Master students, as well as pre-
service teachers, achieved a rather low score. Here the professional teachers once
again scored (significantly) higher in the test (Paper-pencil 2: x> = 34.9917; Paper-
pencil 3: x> = 17.632; Paper-pencild: x> = 37.165; p = 0.000 for all three items).
With the exception of the two obviously easier tasks (Vignette 1 & Paper-pencil 1),
participants in the three earlier professionalization steps do not differ substantially
and achieve a rather low score. This indicates that they failed to recognize many
errors. However, the professional teachers clearly outperformed the other groups.
Comparison of the average achievement of the four groups over all tasks showed
significant differences, which explains nearly 27% of variance (F = 34.046; p =
0.000; n?>= 0.265). A linear increase in performance related to the different stages
could not be found.

Vignette 1: Account

Vignette 2: Profit & loss account

Paper-pencil 1: Debit/Credit e

Item

Paper-pencil 2: Loan/Credit

Paper-pencil 3: Value added tax 1

Paper-pencil 4: Value added tax 2

Frequencies (in %)

Figure 3. Chi-square test: Correct item responses within subgroup (n = 287).

Task difficulty

As mentioned above, experienced teachers generally score better than students
and teachers in practical training. It is also shown that in some tasks the differ-
ences between the two groups (experienced teachers on one side and students and
teachers in practical training on the other) are larger than in other tasks (e.g. in the
second vignette task, Vignette 2). This suggests that the ability to diagnose errors
could be — at least partly — dependent on task difficulty. For the empirical analysis
we chose nine tasks out of the pool described above. Following the above men-
tioned rationale, three of them were classified as difficult, three as intermediately
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difficult and three as easy. Dichotomous coding of the findings (correctly/incorrectly
solved) was used for the analysis and evaluation. The empirical determination of
the task’s difficulty results from the parametrically logistical Rasch model (Rasch,
1960) which follows the principle of specific objectivity (e.g Rost, 2004), i.e. items
can be compared according to their difficulty, independent from the sample that
solved them.

For empirical determination of the task difficulty, the data was adjusted to the
one-parametric logistic Rasch model. Thereby, three items had to be eliminated due
to missing one-dimensionality (revision of every item via the Wald test).> A retest-
ing of the model gave a satisfactory adjustment to the model (p-value: 0.655 for the
criteria for differentiation median). Therefore it was possible to determine the item
parameter. The following task difficulties could be detected:

Table 3. Item content and task difficulty

Item Number Item Content Task Difficulty
Item 1 Cash deposit in bank account —-1.9503133
Item 2 Debit/credit —2.8294071 (easiest item)
Item 3 Outgoing invoice 2.1485848
Item 4 Mortgage interests and accrual 2.843303 (most difficult item)
Item 5 Depreciation/book value 1.4522982
Item 6 Discounts 2.1485848

ICC plot

Probability to Solve

Latent Dimension

Figure 4. Task difficulty. (Item 3 and 6 have the same level of difficulty, therefore they over-
lap in the graphic)
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The difficulty of an item is defined by the position of the item-characteristic curve
(ICC) relative to the x-axis. The x-axis gives the specific characteristics and the
y-axis the probability of solving a task. The ICC illustrates the likelihood of solving
a task as a function of the personal parameter (ability). The difficulty of a task can be
defined by the point of inflection of the curve, at which the probability of solving an
item is 50%. At this point the ability of a person is equal to the task difficulty. Items
with a curve progression on the left are easier and those on the right side are more
difficult. Therefore, the probability of solving a task increases with the increase in
skills (cf. Rost, 2004).

By ranking and comparing the items by their theoretical and empirical complex-
ity, the following results are found (Figure 5):

Rank Item (empirically) Item (theoretically)
1 2 — 2
2 1 3
3 5 » 6
4 36 ~— 5
5 - s
6 4 —— > 4

Figure 5. Comparison of ranks according to empirical and theoretical analysis.

DISCUSSION

Returning to the focus and the research questions presented in the beginning we can
state:

1. Knowledge about student errors: the ability to identify and to correct errors (also
in relation to the professionalization step) of both students and pre-service teachers
can, all in all, be seen as rather low. Obviously, school-relevant content cannot be
applied in an adequate way. This could be due to the fact that students quite often
acquire inert knowledge which they cannot use or apply in their professional life
(Gruber & Renkl, 2000). In contrast, the professional teachers scored very high
in the tests, consequently generating significant differences. However, there is no
linear positive relation between the stage of professionalization and achievement
in the tests.

2. The difficulty of a task plays a potential role with regard to identifying students’
errors. The logic behind the analysis determining a task’s difficulty is currently
undergoing testing. Furthermore, it is problematic that in the present sample size
there are few one-dimensional items which could be analyzed. Nevertheless, the
findings up to now support theoretical considerations. Further research is planned
with a larger student sample size and a more in-depth task analysis. If the current
findings can be confirmed, research will be undertaken into how far and whether
the difficulty of a task can be differentiated by identifying students’ errors.
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NOTES

' Many studies show that various effects can get in the way of fair grades, e.g. the “Big-Fish-Little-
Pond” effect (or reference group effect, Marsh, 1987) or anchoring (Diinnebier, Grisel & Krolak-
Schwerdt, 2009).

The joint project is funded by the German Federal Ministry of Education and Research (Framework

Program for the Promotion of Empirical Educational Research; funding codes: 01JH0921, University

of Frankfurt, and 01JH0922, University of Mannheim).

3 Using video vignettes to generate performance data has several advantages (e.g. Barter & Renold,
1999; Jiittner & Neuhaus, 2010; Seguin & Ambrosio, 2002; Veal, 2002). Firstly, vignettes provide a
stimulus that requires situational decisions almost like in a real classroom. But in contrast to video-
recording of real classroom situations, the production of vignettes with professional actors ensures
standardized conditions for the tests and one is able to vary and show typical errors that actually
should be investigated. Weaknesses of this instrument could be seen in social desirability, or that the
vignettes do not show a real classroom setting.

4 The participants have to identify and correct errors within a given time (speed test: ten minutes).

An assumption of the Rasch model is one-dimensionality. This means that the item only covers one

dimension, in our case the ability to book and not for example, the gender (different items should not

be easier to solve for males than for females).

o
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CHRISTOPH METZGER

STANDARDIZING ORAL EXAMINATIONS IN
VOCATIONAL EDUCATION AND TRAINING

Potentials and Limits

STANDARDIZATION — AN ATTEMPT RELATED TO VALIDITY

Klaus Breuer, by developing and implementing the customer consultation as an oral
examination in the field of basic vocational education and training (VET) for insur-
ance sales agents, significantly contributed to the legitimacy and contemporary design
of oral exams in VET in general and particularly in Germany (see Borch et al., 2006;
Institut fiir Wirtschaftspadagogik, Landesstiftung Baden-Wiirttemberg & Baden-
Wiirttembergischer Handwerkstag e.V., n.d.; Reetz & Hewlett, 2007; Schmidt, 2000)
as well as in Switzerland (see Berufsbildungsverband der Versicherungswirtschaft
[VBV], n.d.a; Interessen-gemeinschaft Kaufménnische Grundbildung [igkg.ch],
n.d.).

On the one hand, Breuer took the centuries-old tradition of oral exams in second-
ary and tertiary education, at least in German-speaking Europe, and applied the idea
to the dual VET, which is mainly justified by two validity-oriented reasons. First,
in the relevant literature, the conversation between examinee and examiner is con-
sidered to be a relatively valid way of depicting the reality of communication situa-
tions and revealing the cognitive processes of examinees (Metzger & Niiesch, 2004,
p. 103). Second, Breuer (2000, pp. 101-102) stressed that, in relation to VET,
the oral examination can succeed in eliciting a comprehensive, professional, self-
directed qualified action in an authentic context, i.e. oriented to “real workplace
tasks” (p. 156). On the other hand, Breuer diminishes the impact of repeatedly stated
concerns regarding the reliability and validity of oral examinations (Ingenkamp &
Lissmann, 2008, pp. 137—142; see also Kehm, 2001; Kirk, 2004, pp. 39—46; Memon,
Joughin & Memon, 2010, pp. 278-279) by developing and recommending the stand-
ardization of customer consultation instruments, simulated in the form of role-plays.
The specific features of these are the definition of the situation and behavior of the
examiner in the role of a customer by “some cornerstones of a customer scenario”
within an “open case” (Breuer, 2002, p. 159) and the guidance of observing and
grading the “performance of the candidate” through the use of “templates and a pro-
cedure supplied to the examiners” (p. 160), so-called rubrics. Similar standardization
efforts can be found in various forms of oral examination from the above-mentioned
German and Swiss sources. In the international context, the practice is especially

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 241-254.
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pronounced in practical oral examinations for medical students in the form of objec-
tive structured clinical examinations (OSCE) (Harden & Gleeson, 1979; Norgini,
2005; Schrauth, Schmulius, Zipfel & Haarmeier, 2006).

Efforts to standardize oral examinations can certainly be countered by the argu-
ment that any consultation situation is inherently unique, firstly because of the
variety of situations that can occur in reality (from the full sales process to the nego-
tiation inherent in any discussion to the simple providing of information) and sec-
ondly because of the interaction that characterizes any oral examination. As Halfpap
(1994), with respect to the interaction between an examinee and three examiners,
describes the issue: “Given that everyone (including the examiners) has his or her
own individual personality, which affects the current situation of each subject, so
does it have an effect in each of the varied situations in which people are involved.
Everyone takes the same situation and perceives and interprets it differently.”
(p. 156; transl.).

It is exactly these standardization efforts, as related to questions of oral examina-
tions in VET, that will be scrutinized. To what extent and in which direction could
the standardization of current or conceivable oral examination formats influence
their validity? How great really is the potential for standardization, including with
instruments such as rubrics, and what are the limits or even dangers? In this article,
this issue is to be judged on a macro level following a situation-potential model, and
on a micro level with regard to the design of oral examinations within the framework
of a given examination format.

STANDARDIZATION IN LIGHT OF A SITUATION-POTENTIAL MODEL

Standardization of oral examinations assumes — in our context — that young pro-
fessionals face similar communication situations and by this need to possess and
show the same potential or competencies. In terms of a lowest common denomina-
tor of current definitions (compare with Sloane, 2008), competencies demonstrate
“the internal potential or repertoire of a person to cope with certain situations. But
competency reflects inner potential only in interaction with the situation” (Metzger,
2011, p. 384; transl.).

Oral Communications From the Situation Perspective

Therefore we must ask how and where to position oral examinations in relation to
situations. According to everyday experience as well as current, relevant “compe-
tency-based” curriculum fundamentals (Ausbildungsordnungen, Rahmenlehrpline,
Bildungspline; see for Germany e.g. Breuer, 2002, p. 154; see for Switzerland e.g.
Bundesamt fiir Berufsbildung und Technologie [BBT], n.d., VBV, n.d.b.), young
workers must, at the end of their apprenticeship, be able to communicate orally with
people (customers, employees, managers) in their domain-specific functions (as, for
example, hairdresser, mechatronic systems specialist, painter, bank clerk, cook) in
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situations that present varying levels of complexity and familiarity (with respect to
content, ways of looking at problems, solution horizons, context, quality of services,
autonomy of action; Dérner, 1976; Sloane, 2008, p. 501). First, they must communi-
cate in a way that is domain specific and appropriate to the situation but also — and
inexorably linked — demonstrate proper use of language. Second, it is important to
distinguish and differentiate — with some overlap — between two strands of activity;
oral-practical and oral-theoretical (conceptual).

There are typically two forms of oral-practical activity: First, in sales or consult-
ing conversations, the young worker aims, as a salesperson or consultant (whether
fashion consultant, hairstylist, electrician or insurance sales agent) in dialogue with
external or internal customers, to arrive at the sale of a product or service, to solve
a problem, or to make recommendations about a product (and similar). This discus-
sion can be either a comprehensive, professional, self-directed qualified action, in
which oral communication is the key constitutive feature — which is typical in the
case of a sale — or be integrated into a more comprehensive practical action, in which
oral communication is only one, and often a less central, part (for example, when a
craftsman explains a previously manufactured product to the customer, a hairstyl-
ist gives the customer care advice, or a waiter comments on the food served to a
guest). Second, using a presentation, the worker seeks to inform interested parties
(for example, employees, customers, experts) about a topic or convince them of
something — anything from reading a text to presenting a project or product.

Oral-theoretical activity is typically expressed in so-called subject or expert
consultations. Here, the young worker aims to engage internally with employees
or supervisors or externally with interested laypeople or experts in an interactive
dialogue in order to make his or her concrete practical actions “visible”, such as
to reflect on the process and results of, for instance, creating a product or complet-
ing an order, perhaps even discussing the previously mentioned sales or consulting
conversations or conducting a presentation. This can occur, depending on focus and
appropriateness to the situation, prior to, during, or after the practical activity. Or,
the professional can attempt, separate from the concrete practical action, to show his
or her knowledge, to solve problems for someone, or work with someone to lead a
discussion (or similar).

The various communication situations that young professionals face necessarily
call for corresponding variations of oral examinations. At the same time, they can
be typified or standardized according to the type of communication situation to be
examined. This requirement is satisfied in examination practice, in that the BiBB
(2006, pp. 14-15) recommends a variety of formats (job-related, situational, and
case-related technical discussion, consultation simulation, and presentation). This
differentiation aids in making oral examinations more transparent and, at an opera-
tional level, in designing them appropriately. However, two dangers of excessive
standardization can be identified. First, because of typification of communication
situations, overlaps among the appropriate examination formats, fluid transitions and
combinations of practice-relevant situations may be lost from view. Further, there is
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a tendency to provide an entire professional group or even several examinees with
the same examination form (for example, sales or consulting conversations using
role playing; for Berufsgruppe Dienstleistung und Administration in Switzerland,
see igkg.ch, n.d.), even if it would better approximate the professional practice to
provide different or even multiple domain-specific examination formats with dif-
ferent emphases. For the use of rubrics, it follows that they must be specifically
developed at least for each distinct communication situation and the corresponding
format of the oral examination.

Oral Communications from the Perspective of Potential

Based on the situation potential model, the main question now is, from the perspec-
tive of potential, what kind of potential or repertoire of competencies is required to
master the different communication situations previously mentioned and that can or
should be recognized through the use of appropriate examination formats?

As a learning-theory approach to the determination of potential or competency,
the distinction between three learning or competency domains has been used for
decades: the cognitive (knowing and thinking), affective (motivation, will, values),
and psychomotor (perceiving and physically moving) (Anderson et al., 2001, p. 258;
Popham, 2009, pp. 79-81). The cognitive domain has become the most commonly
and widely used differentiation by the taxonomy of Benjamin Bloom and colleagues
(1956) or its revised version respectively (Anderson et al., 2001) — not least because
it is significant for the knowledge-based society and therefore central to instruction
and assessment. According to this taxonomy, it is postulated that, depending on the
situation, various threads of complex knowledge and intense cognitive processes
must work together: Declarative knowledge (what?) about facts and concepts, pro-
cedural and conditional knowledge (how, when, why?) and metacognitive knowl-
edge (about situations, one’s own cognition and person in general, as well as about
other persons) are all necessary, on the one hand, while, on the other hand, the indi-
vidual is engaged in the cognitive processes of remembering, understanding, apply-
ing, analyzing, evaluating, and discrete creating (Metzger, 2011, p. 385).

In this taxonomy, distinct communication situations can be localized. Both oral-
practical and oral-theoretical conceptual activity are necessary, in each case a combi-
nation of knowledge and cognitive thought processes, including the specific spoken
language and non-verbal communication (gestures, facial expressions), even if the
latter is strongly influenced by psychomotor. This also makes it clear that action,
even if it is, in our context, ultimately perceived as situation-oriented, cannot be sep-
arated from competence. Actions are constituted of the combination of knowledge
and thinking (Breuer & Hohn, 1999, p. 23; Reetz & Hewlett, 2007, p. 41; Straka,
2000, p. 81). This is exemplified in the sales situation, where the sales assistant, on
the one hand, must rely on declarative factual and conceptual knowledge (e.g., prod-
uct, stylistics, customer types, business goals) and procedural knowledge regarding
design and conduct of a sales interaction, as well as metacognitive knowledge (e.g.
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one’s own strategies used in similar sales situations and communicative verbal and
non-verbal principles). On the other hand, he or she must, in terms of cognitive
processes, be able to draw on this knowledge, at least to remember, understand, and
apply it — and, if it is a relatively novel situation, be able to deal with problems by
analyzing, evaluating, and creating, as well as drawing on previous knowledge and
acquiring new knowledge. In addition, it requires psychomotor skills such as body
language, actively listening to the customer, and letting the customer finish talk-
ing. This discussion influences the design of rubrics insofar as, for each relevant
communication situation, the targeted learning domains as well as, in particular, the
necessary types of knowledge and cognitive processes, must be defined. But this is
more than simply a list of specific keywords and processes; rather, the most neces-
sary categories of knowledge and process need to be determined in their interaction.

Taxonomies of this kind represent however only a first cross-disciplinary approach
to determining potential. That is why clarifications in several directions are needed.

First, a concrete domain-specific, subject-oriented view of the relevant commu-
nication situations, properly related knowledge content, and cognitive processes
(“discipline generic skills”, according to a talk by Richard Shavelson, on January 4,
2012; see also a memorandum by Benjamin Bloom, cited in Anderson et al., 2001,
pp. XXVII-XXVIII) is required, which as a consequence calls for domain-specific
rubrics. For example, what needs to be worked out are the characteristics of an
insurance consultation in comparison with fashion advice, a sale in a specialty shop
compared with a department store, or the jargon and etiquette among artisans when
they are not talking to customers.

Second, some variations and limits must be observed, with respect to the so-called
comprehensive professional self-directed qualified action.

* Even if “comprehensive” is understood to include “planning, execution and
control of vocational activities” (Breuer, 2000, p. 154; to differentiate this process
by analogy from a problem-solving process, see Straka, 2002, pp. 229-230), in
our case, this may not only be reduced to practical oral activities. Rather, purely
oral-theoretical actions can be accordingly arranged in that thoughts — especially
in connection with reasoning or problem solving — can be developed following
this progression and expressed verbally in a technical discussion.

* Action can vary along a continuum from pure reproduction to intensive transfer.
At one end, many requirements for the professional are recurring and can be
addressed by means of routines but, at the other end of the continuum, it is
necessary to be able to deal with novel situations (Reetz & Hewlett, 2007, p.
23). Therefore also for oral communication situations it can be postulated as
cognitive-oriented: “The more challenging ... the cognitive requirements for the
learner, the more elaborate the corresponding cognitive potential must be, i.e.
the more nuanced knowledge and intensive thought processes are necessary”
(Metzger, 2011, p. 385; transl.). Thereby both reproductive and transfer-oriented
elements can occur in each communication situation.
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* Also the degree of required or permitted independence can vary, for example,
depending on how complex and imperative operational requirements are, how
accurately a customer expresses an order or request, how well an expert is
able to explain a problem, or even to what degree a task must be accomplished
cooperatively.

e Further — at least on the basis of everyday experience — it is doubtful that
professional conduct in these relevant communication situations can always and
fully be consistently planned and carried out, or that planning takes place at all.
In fact, immediate action is quite often required, e.g. in a consulting or sales
situation. Although internalized action plans might be helpful, in a dialogue, often
what is required is spontaneous response to the partner and thus flexible action.
Furthermore, Straka (2000, p. 82), based on a case study, points to the fact that
even highly skilled workers tend to jump back and forth between different stages
and phases.

» Asstated above, practical action may also become the subject of verbal reflection,
be it before, during, or after the action. Reflection underpins the actions
metacognitively and makes them more understandable and easier to follow for
third parties. This reflection can take in the whole activity or just sections of it
(single phases of action, the process or result of a practical or cognitive activity)
so that they cannot be equated with comprehensive action.

For the design of rubrics, it then follows that the distinct types and facets of the
comprehensive self-directed qualified action (e.g., practical versus cognitive activ-
ity, reproduction versus transfer, phases of action, predictability) must be specified.
Especially important to note is that certain performances and underlying competen-
cies can be separated according to phases and therefore should also be observed
and assessed in a phase-specific way (e.g., stages of a consultation discussion, ex
ante, during or ex-post reflection of a practical action). From these, performances
are distinguishable as processes that are relevant to the whole activity, particularly
pertaining to linguistic and non-verbal communication.

Third, it is critical to address an additional dimensioning of competencies. In
connection with a comprehensive, professional, self-directed qualified action,
there is a further broadly used distinction among technical or subject, methodologi-
cal, social and personal or individual competencies (Reetz & Hewlett, 2007, pp.
25-26). Choosing these dimensions across the cognitive, affective, and psychomotor
domains seems, to the author at least, a lean prospect for oral communication situ-
ations. In each of these situations, the primacy of technical knowledge and thought
must already be assumed (Weinert, 2002, pp. 354-357). In other words, technical
ability implies but weighs differently, aspects, such as dealings with other people
and the use of domain-specific methods or procedures, including language as a
means of communication as well as one’s own metacognition, that — as shown — can
be located entirely in the cognitive taxonomy. In the best case, an interaction of the
mentioned competencies can be assumed, though it is difficult in individual cases
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specifically to distinguish them (Friese, 2002, p. 75). The ability to communicate in
a way appropriate to a given situation thus becomes actually a technical or subject-
oriented competency that is, for example, easy to track during a sales conversation or
technical discussion. Colloquially, it may be formulated: “He who knows little can,
according to the situation, say little”, but also “He who does not know what to say
can only poorly show what he knows”.

For the design of rubrics, it is therefore unpropitious to differentiate precisely or
to distinguish at all between technical, methodical, social, or individual competen-
cies, at least if we agree with the argument that, in every communication situation,
the primacy of technical knowledge and thought as well as the integration of subject
and person must be assumed. Then it is, from the point of view of measurement,
necessary that criteria which should be observed and assessed as partial constructs
are distinguishable from each other (Buttner, 2008, p. 285), meaning they do not
overlap and are therefore not recorded multiple times. Consistent with this require-
ment is, for example, the rubric of Breuer and Hohn (1999, p. 48) for the observation
and evaluation of an insurance sales agent’s customer consultation, in that there is a
process-oriented distinction among the three main criteria; management of the con-
sultation (e.g., “creates a comfortable atmosphere”, “uses positive body language”),
customer and sales orientation (e.g., “can see the customer’s perspective, under-
stands customer needs/interests”, “suggests appropriate alternatives/solutions”)
and integration of technical content (“which issues or products were discussed?”).
However, aspects like “grasps the customer’s arguments” or “asks questions appro-
priate to the situation”, which appear in the section “management of the consulta-
tion”, might be more appropriately assigned to the section “customer and sales ori-
entation” (with the aspect “can see the customer’s perspective, understands customer
needs/interests”). Additionally, the entire section “integration of technical content”
could be integrated into “customer and sales orientation”. Rubrics that are similarly
well regarded can be found for different oral communication situations in Reetz
and Hewlett (2007, pp. 178-191) and Bauer-Klebl and Niiesch (2009). In compari-
son, it is problematic when, for example, “negotiation techniques” in a customer
consultation are considered under methodological competency, “refutes objections”
— although indeed an element of a negotiation technique — is assigned to technical
competency (igkg.ch, n.d.), “negotiating capacity (responds to at least two customer
objections and addresses them in a way appropriate to the situation)” is considered
as “social competency”, or “conversation structure (the phases ‘needs assessment’
and ‘suggestion with value proposition’ are seen)” is associated with methods com-
petence (Swiss Bankers Association, 2011).

Fourthly, it was not articulated in the previous comments that affective competen-
cies in the sense of motivation (emotion, attention, interest, attitudes), will and value
(see Popham, 2009, pp. 79-81) are essential, indeed constitutive, to performance
in oral communication situations. On the one hand, they support the communica-
tion process; on the other, such affective qualities in relation to things, persons, and
situations can be revealed, sometimes more and sometimes less clearly, even on an
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unconscious level — for example the desire to respond to customer needs, the sales
assistant’s identification with a product to be sold, their own work process or the
results of their work. In comparison to cognitive and psychomotor aspects, these
qualities remain less directly deducible, maybe because they are not the focus of the
observation, maybe that the professionals consciously manifest only socially desir-
able behavior, or maybe even that the professionals’ self-concepts do not correspond
with their affectively influenced actions. In addition, it is difficult to define affec-
tively oriented competency expectations as a SHOULD, because they are normative
but often rather controversial — at least when it comes to value judgements — unless
it deals with truisms broadly accepted in society, such as being ready to serve a guest
in a friendly manner. Indirectly however, affective qualities will continue to be eval-
uated because they often affect the cognitive perfomance. Affective elements should
only be included in a rubric if they are observable, normatively transparent, and
generally accepted by experts. Thus experts would, for example, be able to observe
and assess friendliness in a particular context. However, it is very difficult when, in
the evaluation of a customer consultation, four out of 100 points are designated for
deciding how well the candidate “gave the overall impression with his personality of
being enthusiastic vs. satisfied vs. only partially satisfied vs. not satisfied vs. not sat-
isfied and left a negative impression” or showing “healthy self-esteem” is assessed
(e.g., igkg.ch, n.d.; transl.).

Fifth, with regard to communication situations, not only the necessary poten-
tial has to be determined, but also appropriate quality requirements and possible
scores need to be defined, reflecting the possible levels of performance. From these
previously established variations with regard to potential, it follows, however, that
competency requirements or expectations may also vary and must be determined
and graded for each situation and each relevant criterion within accordingly. At least
implicitly, they are guided by an absolute benchmark, to which the pertinent require-
ments of a young professional are related. However, these requirements are not, so
to speak, based “in the nature of the thing”, but must continuously be constructed
on the basis of experience. To lay down social norms as a basis for competition,
instead of an absolute, is only justified if it is relevant to determine whether and to
what extent one person can handle situations better than another (Metzger, 2011, pp.
391-392).

Looking at rubrics, that means, first, that levels of competence according to a
verbalized grading scale (see Reetz & Hewlett, 2007, p. 240) are a first approxima-
tion. But they require a further operationalization of indicators for each criterion, e.g.
with positive-negative lists (Reetz & Hewlett, 2007, pp. 189—191). For a customer
service consultation, the criterion “listens well” could mean, among others: “listens
actively, lets partner speak™ versus “ignores questions, leafing through the docu-
ments” etc. (Reetz & Hewlett, 2007, p. 190; transl.); or, for a consultation discussion
at a hairdressers, the criterion “customer advising” could be considered, among oth-
ers, to mean: “identifies various treatment options, taking into account the custom-
er’s requests, evaluation of the hair and scalp, and the shape of the customer’s face”
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versus “suggests inappropriate treatment options, does not offer possible treatment
alternatives” (Bauer-Klebl & Niiesch, 2007; transl.). Secondly, the sophistication of
the grading within each criterion must be practice-oriented on the one hand, but on
the other hand, keep an eye on the pressure on the examiners. The latter should be
able to observe postulated quality differences during and immediately after an oral
examination as such.

In summary, the attempt to determine every necessary potential according to var-
ying communication situations leads to the insight that clarification and differentia-
tion of the potential in different directions is required and, as a consequence, com-
petencies that are necessary and able to be detected in the course of an examination
respond only to limited or gradual standardization, across all oral communication
situations as well as for each individual situation.

STANDARDIZATION IN LIGHT OF DESIGNING ORAL EXAMINATIONS

After judging from the situational as well as potential perspective that opportunities
to standardize oral examinations are limited, it remains to consider whether stand-
ardization is possible at least at the /evel of designing an oral examination specifically
within the micro level framework of a given selected examination form. Therefore
also a leading principle must be to reach a good degree of both content and construct
validity, which finally is vital to ensure that examinations are comparable for dif-
ferent examinees. Precisely this effort is then also central to what is often called
in test theory and practice “performance” or “authentic assessment” (see Black &
Wiliam, 2007, p. 27). Authenticity in terms of “high fidelity to the performance in
the real world” — as Shavelson calls it (in his talk on January 4, 2012) — should be
emphasized.

First is the concrete setting of tasks. For observed performances to be gener-
alized to the examinee’s true competence or most likely performance in the real
world and appropriately extrapolated to most likely performance in comparable
future professional roles, multiple similar tasks are necessary — in our case, sev-
eral similar oral communication situations. Important situational criteria for selec-
tion are how often young professionals encounter such situations and how relevant
and significant the situations are for them. Situations should be selected and con-
figured so that they create the opportunity for examinees to demonstrate desired
as well as required competencies in necessary breadth and depth and, indeed, in
such a way that it can also be assumed that the young professionals can transfer
the competencies to unfamiliar situations in the future. These requirements can
indeed be considered as standards for authentic examinations. But they must be
weighed for each single orally assessed communication situation, and need to be
both concretized and adapted with regard to the tasks and the direction in which
the examination situation goes. Therefore, it cannot simply be assumed that each
individual task can be fully standardized, and especially not with regard to two
aspects:
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 Firstly, assignments and specifications must be so rich and open that the examinee
experiences both a realistic free space and richness of the problem, as described
in Breuer’s example of the preparation for a customer consultation for insurance
sales agents (Breuer, 2002, p. 159). However — as discussed earlier — it may be
more realistic, for a different communication situation, to abandon preparation
and role guidelines, such as for a sales discussion in a fashion store or a reflective
technical discussion.

 Further, the behavior of the examiners — being a part of the task as well — can be
only somewhat standardized. Indeed, similar valid initial conditions for examinees
can be planned for by the preparation of appropriately challenging questions for a
technical discussion (Metzger & Niiesch, 2004, pp. 106-107), role guidelines for a
customer consultation (as proposed by Breuer, 2002, p. 160), or operationalization
of the rubric’s criteria in general. However, since any oral communication is, by
definition, interactive, a dynamic develops during a conversation, which affects
the conversation’s process and content for the examinee as well as the examiners
and therefore makes the conversation only partly predictable but also authentic —
perhaps more so than a mere oral presentation.

Second, although it is common in the examination praxis to define and thus
standardize the examination context and thus the concrete tasks by setting a number
of conditions such as time, place and duration of the exam as well as the number
of tasks for a particular communication situation, it is necessary, from the view of
authenticity, to allow a certain flexibility. So, for the duration, it may be useful to
specify only a range, since, depending on the course of a conversation, the goal
(e.g., a sale completed or problem solved) may be achieved at different rates. Or
it may be useful in some cases to conduct the examination directly in the work-
place (e.g., for cooks because the authentic physical context is crucial) while, in
other cases, an authentic perfomance can be simulated in the “laboratory” because
only written information — if any — is necessary, which is true for many technical
discussions.

Authenticity is a concern, thirdly, in the process of observing and judging the
performance of the examiners. Assuming that in any form of oral examination at
least two examiners are involved, the role allocation can be standardized by require-
ments or recommendations, for example, that one examiner takes the customer role
or leads the technical discussion while the second examiner acts as an expert to
observe and evaluate from a distance and keep a record of the examination. In con-
trast, observation and evaluation can only be standardized to a limited degree, even
if it is assumed that rubrics are used and they are designed according the aforemen-
tioned requirements.

¢ Ineach ofthe outlined communication situations and examinations, the examinee’s
performance in relation to the relevant defined criteria and competence levels
must be observed and assessed at the same time or one immediately after the other.
Hence the risk of selective perception is more pronounced and the cognitive load
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for the examiners (Hill, Charalambous & Kraft, 2011, p. 57) more challenging,
than, for example, in written examinations.

 Further, the rational analytical approach of rubrics does not guarantee that experts
will act in the same — and thus standardized analytical — way every time. At least
from personal experience as an expert in countless oral examinations as well as
from numerous expert training programs, two patterns can be discerned. Some
examiners — and particularly the more experienced experts — often holistically
assess an examination at the end. They begin by formulating their overall
impression and assessment, then verify these analytically along each of the criteria
and adapt their first judgement, if it seems necessary, or align the analytical
judgement to the previously preferred holistic judgment. Other examiners — not
least novices — proceed in a strictly analytical way. Moreover, the degree to which
examiners identify with the rubrics can affect the outcome.

That the observation and assessment process can only be standardized to a lim-
ited degree is also a sign of authenticity, this time in relation to the examiners’
behavior.

AN ONGOING ARGUMENT

Precisely in order to be adequately valid, the potential to standardize final oral
examinations in the field of basic vocational education and training (VET) is lim-
ited on both the macro and micro levels. Adequate validity requires variation in test
formats because, as the communication situations of young workers (graduates of
basic vocational education) vary, so also would the expression of necessary poten-
tial or competencies vary — at least when the latter is to be depicted as authentically
as possible. Accordingly, driven by the quest for authenticity, significant variation
also develops in regard to the design of tasks, the interaction between examinee
and examiners, as well as among examiners, and the appropriate design and use of
instruments such as rubrics. The awareness of the potential and limits of standardiza-
tion even increases the fairness for each single candidate while it does not interfere
with adequate reliability — which has not been deepened explicitly in this contribu-
tion — as far as it can be reached for authentic oral examinations. This, at least, is a
conclusion the author would like to discuss with Klaus Breuer.
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CHAPTER V

STRUCTURAL DEVELOPMENTS



PETER NENNIGER

EVALUATION - REFORM - ADVANCEMENT?

The Example of the Swiss New Business Education

INTRODUCTION

Discussions about value, place, conditions and effects of autonomy in education and
work belong to a century-old tradition. Depending on culture and history, autonomy
has been conceived in various ways and its meaning and importance have been appre-
ciated differently (Nenniger, 2011). In the era of globalization advanced economies
are defined by highly developed technologies as well as by broad access to knowl-
edge and innovations that are complex in their structure and demand approaches to
enable independent mastery of such complexity (Beck & Heid, 1996; Sembill, 1996;
Stark, Gruber, Graf, Renkl & Mandl, 1996; Friedrich & Mandl, 1997; Breuer &
Brahm, 2004; Breuer & Wosnitza, 2004; Jager, Nenniger, Petillon, Schwarz & Wolf,
2010). In order to have the capacity to survive in this challenging field, actually and
in the future, commercial professionals need additional technical, method-related
and social skills (cf. Hodkinson, 1992; Arnold & Schiissler, 2001).

With awareness of these future challenges, as early as the 1980s the first discus-
sions about the reform of basic business education emerged in Switzerland (e.g.
Dubs, 1983; 1989).

On the institutional level the former Federal Office for Commerce and Industry
(Bundesamt fiir Industrie, Gewerbe und Arbeit [BIGA]) — predecessor of the current
Federal Office for Professional Education and Technology [OPET] — issued a new
ordonance about principles of education and examination in the vocational sector in 1986
and included in 1991 minimum standards for the different branches in commerce and
industry. In elaborating the first list of branches in 1992 the participants became aware
of the necessity of an ongoing exchange of ideas between all institutions and persons
concerned (cf. Schweizerische Konferenz der Rektoren kaufménnischer Berufsschulen,
1994; cf. for overviews: Wettstein, 1995; Nenniger & Bissbort, 2008; Nenniger, 2012).

Regarding business education and training in 1994, a preliminary investigation
was commissioned with the purpose of identifying and analyzing problematic areas
in this sector. In this context the Federal Office for Commerce and Industry con-
stituted a task-force for a project of reform which came to the following result:
The dual system of business education and training (simultaneously combining
apprenticeship at the company and vocational education at school) should be main-
tained, a federal ordonance concerning all branches should be developed and, in

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 257-268.
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consequence, on the basis of a number of innovations, a reformed business education
embedded in a professional system of vocational education should be elaborated (cf.
0.A. Panorama 1994; 1995; Cavadini & Arnold, 1997; Miiller-Grieshaber, 1998).

For this purpose, in the 1990s an association for the promotion of basic busi-
ness education (Interessengemeinschaft zur Unterstlitzung der kaufménnischen
Grundbildung [IGKG]) as well as the Swiss Conference for the Branches’ Training
and Examination (Schweizerische Konferenz der kaufménnischen Ausbildungs- und
Priifungsbranchen [SKKAB]) were founded. In 1999 provisional standing orders
for training and examination in the business sector were released and from 2000 to
2003 the first pilot studies associated with scientific evaluations were initiated (for
details, see Balzer, Frey & Nenniger, 1999; Frey, Balzer & Renold, 2001; Nenniger
& Summermater, 2001; Bissbort & Nenniger, 2008).

CONCEPT AND OBJECTIVES OF THE NEW BUSINESS TRAINING

The main target of the reform constituted a reassessment of vocational training at the
company combined with the realization of two central educational objectives: First,
the guidance of the trainees towards independent, self-directed work enabling them
to take responsibility in their workplace in a self-contained and self-reliant manner
(cf. also Beck, Miiller, Deissinger & Zimmermann, 1996; Nenniger, 1997; Straka,
Nenniger, Plassmeier, Spevacek & Wosnitza, 2001), and second, the preparation for
life-long learning, qualifying the trainees to successfully adopt the innovations in
their profession and to acquire the flexibility to cope effectively with a labor mar-
ket in permanent change. On the track intended to achieve these goals, the trainees
should profit from their awareness of problems and opportunities experienced at
the company in which they have been placed for their business training and should
increasingly comprehend the complexity of work processes and develop their think-
ing in terms of networks. Regarding contents and curricular aspects, the “competence
cube” was introduced as a new point of reference (Frey, Balzer & Renold, 2002).

The Competence Cube

As a consequence of this new view, emerging themes like computer-assisted com-
munication, global networking, and increased complexity of operation sequences
and procedures, had to be considered, and complementary or new knowledge back-
grounds had to be introduced. Above all, it became clear that even updated knowl-
edge-based professional competence was an insufficient prerequisite for the attain-
ment of the targets mentioned above. Method competence and social competence are
increasingly required as an indispensable supplement that qualifies future business
people to act and to cope successfully with the complexity of their professional
field. In particular, trainees should not only be instructed in these matters, but also
be trained in how to acquire the respective knowledge and skills and in how to apply
strategies of learning and work meaningfully, and finally encouraged and motivated
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to perform it independently (Detailed overview on the concept: Federal Office for
Professional Education and Technology [Bundesamt], 2006a).

For these reasons the traditional job description was replaced by a job profile rep-
resented in the “cube of competence” with the three dimensions of technical, method-
related and social competence (cf. Figure 1) which form the basis and the core of
the new business training course to be taught during their three-year training and
simultaneously serve as a common terminology for trainees, business training com-
panies and vocational school teachers. In this cube, competence in technical skills
(Fachkompetenzen) comprises technical knowledge and abilities of their professional
field regarding foreign languages, economy and society, information, communication
and administration, as well as insight into the peculiarities of their own branch and
company. Competence in method-related skills (Methodenkompetenzen), allowing
acquisition of knowledge and ability, specifically regards presentation or sales tech-
niques as well as using them adapted to the specific situation. Competence in social
skills (Sozialkompetenzen), allowing to handle responsibly with oneself and to inter-
act with the environment, specifically regards e.g. etiquette, air, discretion, capacity
to negotiate, capacity for teamwork, self-confidence, resilience, flexibility etc.

IN3L3dHONNIQOHLIN

Figure 1. Cube of Competence (adapted from OPET, 2006a).

Considering all three dimensions with the same importance, the main objectives
of the new basic business education and training should be achieved in a degres-
sive model of vocational education: The business training starts with a basic course
at the vocational school where social skills (e.g. etiquette and self-reliance, team
work) as well as working techniques, handling new technologies etc. are thought to
enable the new trainees to immediately be absorbed into the job market or to start
actively practicing in the commercial field. After the basic course at the vocational
school (which also relieves the companies of the need to provide basic commercial
knowledge and skills to their trainees), the trainees work at a company to an increas-
ing extent and simultaneously attend classes at the vocational school to a decreasing
extent. In consequence, towards the end of the training, the trainees will be available
to their business training company for longer periods and can work on more realis-
tic, complex and demanding tasks that offer them a broader scope of independent
and active shaping of their own professional development, promote the learner’s
ability to organize, manage, and control the learning processes by meta-cognitive,
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cognitive, and motivational strategies, and thus bring cognitive, emotional, motiva-
tional, social and context components together with autonomy in learning and work.

The Most Important Innovations

For this purpose a number of innovations have been developed and applied.
Regarding the processes of learning and instruction the most important are:

Model training course (MLG) The model training course is the standard model
based on the three dimensions of the competence cube (technical skills, method
skills and social skills completed by sectorial addenda formulated by the trade
associations, see, e.g. Interessengemeinschaft Kaufmannische Grundbildung, 2006)
and applied at the following three levels:

Ist level: Outlining the meaningfulness of the skills that must be acquired (guiding
principle),

2nd level: Demonstrating and explaining appropriate behavior in daily business
practice (attitude objective), and

3rd level: Describing the concrete abilities trainees are expected to master by the
end of the training.

Simultaneously the structure of the model training course serves as a basis for the
construction of assessment tests with respect to the achievement of learning objec-
tives and performance targets.

Working and learning situations (ALS) In the company each trainee is assigned
a vocational counsellor who periodically monitors work and accompanies the
trainee in achieving his task. At the basis of monitoring are working and learning
situations (ALS) which concentrate in each case on one central working area of the
trainee. In an introductory discussion the vocational counsellor formulates suitable
performance targets and behavioral criteria for assessing every ALS on the basis of
the model training course. Subsequently, the trainee works intensively on the ALS
for a period of at least three months. At the end of this period, in a final performance
review meeting, the vocational counsellor gives feedback to the trainee and informs
the trainee about his assessments in the concluding exam.

Process units (PE) In order that the trainees do not get settled into isolated individual
activities during the training at the company but transcend the sector in which they are
working and progressively gain insight into the entire work processes, a more intensive,
process-oriented approach is required in the form of network stages. On the basis of
the process units, trainees are offered opportunities to demonstrate their ability to
recognize, understand and learn from professional events occurring in their company.
In order to ensure that the process units correspond with practical reality, the gen-
eral lists of tasks suitable for process units are provided by the respective sector. The
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vocational counsellor of the business training company determines the most impor-
tant work stages and discusses them with the trainee in the preparatory meeting.
Thereafter the trainee works in a process related to the PE task for a given period.
Furthermore the elaboration of the process unit is accompanied by a course journal
that serves for notes about thinking stages, reviews and deliberations of positive
and negative experiences, etc. as well as for suggestions about improving their own
learning and work. In addition it is also suggested that trainees draw conclusions
about their own future behavior on the basis of knowledge and skills acquired on this
task. At the end of the course the supervisor, applying predetermined assessment cri-
teria, assesses the degree to which the trainee is able to understand and to command
the process unit. The results become part of the final exam.

Inter-company courses (UK) Two to four inter-company courses, normally one
day in length, are held. These are mandatory for the trainees and are organized by
the trade associations of their sector. They are also the place where sector-specific
knowledge can be imparted. The first course starts with an introduction to business
training where the innovative tools (model training course, working and learning
situations and process units) relevant to the specific sector and to the respective
business are presented and explained. The following three courses are dedicated
to the presentation of completed process units. Thereby the trainees present their
process unit (previously reviewed at the company) including their observations
and opinions about the reform. Each presentation is evaluated by two experts and
comprises part of the final mark for the process unit completed.

The basic commercial training may be completed at three levels associated with
specific profiles: The basic B-profile enables trainees to master mainly executive
commercial tasks, the extended E-profile includes a large element of independence,
given the opportunity of redefining abilities, tasks and processes, the capability of
perfectly mastering the standard language and having a good command of a second
language and of English.

The final exam consists of a class lecture course and a vocational sector-spe-
cific part, both rated equivalently, and entitles the trainees to become holders of the
Certificate of Qualification of the Swiss Federation as professionals of a “qualified
commercial professional, advanced basic training level”.

Furthermore an M-profile is offered which, in addition to the E-profile, fulfills
the requirements of commercial professional maturity level, allowing further studies
at university.

EVALUATION OF TEST RUNS AND IMPLEMENTATION OF
THE NEW BUSINESS TRAINING

The concept of the New Business Education described above started in the
period between 2000 and 2003 with the first scientifically supervised and evalu-
ated test runs (Results: Balzer, Frey, Renold & Nenniger, 2002) which gave rise
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to conceptual modifications and finally resulted in an ordonance about qualifica-
tion and examination in business training (Ausbildungs- und Priifungsreglements
«Kauffrau/Kaufmanny). It became effective in 2003 (Bundesamt fiir Berufsbildung
und Technologie, 2000). In autumn 2003 the implementation of the New Business
Education (Neue Kaufménnische Grundbildung [NKG]) started in the whole coun-
try and was accompanied by a further evaluation (Renold, Nenniger, Frey & Balzer,
2004; 2005), which will be object of the following deliberations.

Indicators show that the samples considered for evaluation are representative
in terms of gender, linguistic area of Switzerland and proportion of small business
companies. As a matter of fact, the trainees evaluated were only enrolled in the
E-profile, which is the most important and most prevalent.

With respect to the issues considered, the core of this evaluation was concen-
trated on effectiveness and efficiency of the most important innovations and con-
sisted — roughly described — of the following types of instruments (for details see
Frey, Balzer, Renold & Nenniger, 2002):

* Marks and performance ratings (informal tests)
» Tests of method and social competence
* Questionnaire about specific innovations.

Overview of Samples, Instruments and Design

The evaluation was based on the following samples (Table 1):

Table 1. Description of Samples

Vocational Vocational counsellors Trainees
counsellors at schools in E-Profile
at companies
Number of 366-569 68-219 643-1691
Participants
Gender 62 - 40% male 53 - 69% male 34 - 32% male
38 -60% female 47 - 37% female 66 - 68% female
Linguistic area 88 - 89% German 79 - 65% German 88 - 69% German
10 - 8% French 16 - 22% French 8 - 20% French
2 - 3% Italian 5 - 13% Italian 2 - 11% Italian
Proportion of 69-73% - 69-75%
small business
companies

The measures of the evaluation took place at three instances (cf. Table 2). The
design of the evaluation was concentrated on the following three instances (for
details: Balzer, Frey & Renold, 2001):
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» First instance at the start of the evaluation focusing on the initial conditions at
school and company and the competence of the trainees in view of the requirement
of the innovations and the respective objectives.

» Second instance at mid-term focusing the general and specific appreciation of the
innovations.

» Third instance at the end of the evaluation period focusing the final achievement
of the objectives specifically targeted for the different innovations.

Further to this quantitative methodology, at the term of the evaluation period,
selected results were completed with an in-depth study by use of structured narrative
interviews about the most important innovation, the process units.

Table 2. Design and Contents of Measures

Start of Evaluation Mid-Term of Evaluation Term of Evaluation

Personal Data Innovations: Innovations: Questionnaire
Questionnaire Competence:
Competence: Test
Test
Objectives:
Questionnaire
Training:
Performance ratings and
Marks
Model Training Course: Model Training Course:
Performance ratings and Performance ratings and
Marks Marks

Summary of the Most Important Results of the Evaluations

With regard to the most important innovations promoting independence, flexibility
and ability for life-long learning by developing technical, method and social compe-
tence, the findings of the evaluations give evidence of the following points (Details:
Bundesamt fiir Berufsbildung und Technologie, 2004; 2005; 2006b; 2007):

Results addressing the model training course point to an insufficient attunement
of the organization and execution of the course in the way that allows a meaningful
achievement of its inherent targets, to a deficient co-ordination of the implementa-
tion between the Cantons of the Swiss Federation, and to the fact that the preparation
at the vocational school only partly meets the ideas and expectation of the different
companies. These results are also supported by the qualitative in-depth study addi-
tionally revealing some discordance about concept and usefulness.

Results addressing the sectorial trade associations’ inter-company courses accom-
panying and completing the training reveal a sufficient match with the basic needs of
the companies. There are some suggestions regarding a more efficient co-ordination of
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duties between the companies. The above results are also in line with the outcomes of
the qualitative in-depth study, even additionally emphasizing further positive effects.

Results addressing the process units as a whole and in particular as an innovation
aligned with operational processes at the companies, merging traditionally separated
curricular elements of the vocational school, widely acknowledge the usefulness of
this approach as a contribution to a better comprehension of the companies’ operat-
ing schedules. Criticisms are mostly related to the considerable efforts associated,
specific ambiguities within and lack of flexibility connected with the design, accom-
plishment and evaluation of the outcomes which give rise to temporal bottlenecks
and excessive demands on trainees and vocational counsellors. Supplemental infor-
mation from the qualitative in-depth study is mostly in line with the quantitative
study and underlines the benefits of the process units, particularly with regard to
the improved comprehension of work at the company as well as the acquisition and
performance of techniques like time management, time scheduling, and the writing
and presentation of reports. Nevertheless advancement in comprehension of work
at the company is still judged insufficient in contrast to the development of method
and social competence. During the process of elaboration, the choice of the topic
simultaneously demands and promotes independence of learning and work.

However, quality of performance also depends on documents and material
made available from the company’s counsellor and leaves some ambiguity about
the understanding, desirability and appreciation of independent work. Assessment
criteria lack differentiation, flexibility and, above all, objectivity across the vari-
ous companies (Amos, Amsler, Martin & Metzger, 2004; Interessengemeinschaft
kaufméannische Grundbildung, 2006).

Furthermore, co-operation between companies and vocational schools is not
enhanced by the elaboration of process units, and potential links between subject
matter acquired at school and experience at the company mostly remain obscure.
Finally, the necessity and the usefulness of keeping a learning diary (Lernjournal)
during the elaboration period is not well understood, mostly neglected and attracts
the most negative appraisals.

Results addressing the working and learning situations designed for assessments
of trainees’ potential and performance represent the most positive appreciations, in
particular from the perspective of the teachers at the vocational schools. The rare
criticisms refer to some effort- and time-consuming aspects of execution as well
as of supervision. Much more clarification is required for criteria of assessment.
Further desiderata mentioned are increasing practical relevance, reduction of the
amount of documentation and greater flexibility of deadlines.

CONSEQUENCES AND OUTLOOK

The evaluation demonstrates that the New Business Education — despite some reser-
vations and criticisms in detail — has been accepted overall with cautious apprecia-
tion. The first main objective, guiding the trainees towards independent, self-directed
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work and enabling them to take responsibility in their workplace in a self-contained
and self-reliant manner, has been achieved in many important facets. The second
central objective, preparing the trainees for life-long learning and qualifying them to
successfully adopt the innovations in their profession and to acquire the flexibility to
cope effectively with a labor market in permanent change, has been achieved in its
foundations (cf. also Seitz, 2005).

Regarding the first objective, inter-company courses as well as working and learn-
ing situations have closely met the expectations of the reform. Continuously opti-
mizing contact and co-ordination with further regard to practice as well as reduction
of documentation and more flexibility in the deadlines for the second, are desiderata
to accomplish without greater effort. In contrast, the model training course at the
start of the training course needs thorough revision, for its concept as well as for its
organization and implementation. As the most immediate consequence, the mutual
insufficient knowledge of conditions and requirements of both vocational schools
and companies has to be substantially improved and subsequently also the immedi-
ate contacts between the persons responsible for the training. Although it is impos-
sible to arrange a basic training course at the vocational schools tailored for every
single company, if a realistic exoneration of the companies from initial basic training
is expected, it has to start at the beginning of the apprenticeship in a concise and
compact format which has to be fixed on the most flexible institutional (i.e. local)
level. With the same priority, the size (not the quality) of requirements within the
process units needs to be reduced in several aspects and tightened (an effort which
had already been initiated before). Furthermore the complex shape of the trainees’
conditions of learning and work requires significantly increased consideration and
also the standards of assessment need further clarification and updated reliability
(for proposals, see: Metzger, 2003; 2006; Scharnhorst, Balzer & Renold, 2007).

Regarding the second objective, a serious judgement seems to be premature, as it
would need to be based on several years of experience. Despite the curricular stand-
ards, the modalities and the manner of execution is also decisive. It is essential for both
the trainees and the counsellors, that they autonomously gain insight into the proprie-
ties and processes of their work as well as their responsibilities and that the trainees
regularly exploit their additional scope of individual development. Thereby, under-
standing the appropriate balance between independence and claiming support, appre-
ciating the value of reflection and acquiring trans-sectoral thinking are the necessary
ingredients of success. In addition, the attitudes developed in dealing with the training
and the evolving practice in solving ongoing problems (e.g. regarding rigor, diligence,
sustainability, open mindedness, recognition etc.) play an important role whether the
innovations are only declared important or furnished with life and enthusiasm.

However, the reform of business education and training has to be regarded as
an example within the developments of vocational and professional education in
Switzerland. With the revision of the Federal Constitution in 1999, the responsi-
bility for legislation of all vocational and professional education and training was
transferred to the Federal State. Based on the Federal Vocational and Professional
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Education and Training Act of 2002, all occupational fields (except tertiary level A)
were incorporated in a uniform system (including legal base, qualification, recogni-
tion procedure, standard curriculum etc.) under national responsibility and gave rise
to a number of modifications and revisions, co-ordinated by the OPET and based
on scientific evidence from evaluations as well as on discussions in a number of
advisory task-force groups. Characteristic and proper for the actual Swiss vocational
education and training (i.e. considerably different from most European vocational
and professional education and training systems) are

» dual-track (apprenticeship) and wide-ranging tertiary programs (except tertiary
level A),

» with high permeability based on clearly defined curricula and national qualification
procedures,

» abroad range of basic and continuing education and training, and

* close cooperation between the Federal State, Cantons and professional
organizations (involved in defining the content and objectives).

The Swiss New Business Education and training program may serve as an example
of a perhaps late but still successful re-assessment of vocational education and train-
ing which emphasizes that trust in flexibility, autonomy and self-direction of trainees
in learning and at work pays off. This is presumably one of the key conditions for the
lasting high employment rate of young people in this country.
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ASSESSING RESEARCH ON SCHOOL LEADERSHIP
IN GERMANY FROM AN INTERNATIONAL
PERSPECTIVE

INTRODUCTION

Over the past fifteen years, educational governance regimes within and across
national borders have undergone substantial changes, regarding which four basic
trends can be distinguished (Dubs, 2012): (1) Governing modes are no longer input-
oriented but output-driven, (2) political ends have shifted from comprehensive pro-
vision of public schooling to the strategic improvement of school quality, (3) meas-
ures taken within each school should no longer be fragmented but coherent and
embedded in the organizations’ quality management framework, (4) as schools are
granted more decision-making latitude over operative procedures, instructional pro-
grams, budgeting and staff management, the tasks and responsibilities of principals
are growing. Although these changes are mainly due to the fundamental restructur-
ing of the state-run school administration, they are also rooted in societal changes
and reinforced by the results of cross-national comparative studies supporting the
thesis of a positive relationship between school autonomy and educational outcomes
(Hanushek & Woessmann, 2010).

Because principals are expected to play a crucial role in revised modes of edu-
cational governance, it is not surprising to witness a steady growth in the number
of publications on school leadership. However, in Germany these are dominated
by conceptual contributions and the reflections of practitioners (Bonsen, 2006).
Empirical research on school leadership continues to be a marginal and fragmented
segment within educational sciences (Pfeifer, 2002; Kranz, 2007; Wissinger, 2011),
a factor indicated by the lack of thematically relevant peer-reviewed journals that
are well established in the international scientific community (e.g. the International
Journal of Leadership in Education).

In this article, we will present a synthesis of the main topics addressed in both
national and international empirical studies on school leadership since the late
1980s. By contrasting national and international approaches, we wish to highlight
systematic differences and identify important issues that should be tackled in future
studies in Germany if these are to have the desired greater impact called for by critics
(e.g. Dubs, 2012). With reference to an integrative theoretical model developed by
Hallinger (2011), we will explain analytical categories and discuss methodological

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 269-280.
© 2013 Sense Publishers. All rights reserved.
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consequences for thorough investigations into the enactment of school leadership
and its potential effects. In the course of this, we will also outline the design and
results of a current study.

TOPICS ADDRESSED IN EMPIRICAL STUDIES IN GERMANY

In depth reviews of school leadership research in Germany have been scarce until
recently (e.g. Kranz, 2007; Wissinger, 2011; Tenberg & Pfister, 2012), and according
to these reviews, three prevailing subject domains are apparent:

* functional analyses and activity studies, which are mostly based on subjective
estimations of the time needed or the efforts undertaken to accomplish different tasks;

* principals’ judgements on a range of reform measures within the German school
system (e.g. content and scale of school autonomy, forms of school inspection) as
well as principals’ attitudes towards their emerging responsibilities and functions
(e.g. human resource management);

 subjective belief systems and individual strategies of mastering new professional
requirements, with analytical categories ranging from occupational identity to
subjective theories on leadership to professional and organizational knowledge.

* Many of these studies are quite casual in their gathering of empirical evidence
on work-related stress and job satisfaction experienced by school principals, and
only a few of them are grounded in theories developed in work, stress or health
psychology (see Warwas, 2012).

Another field of inquiry is concerned with women as school principals, which
retraces career choices or explores the ways in which female principals interact
with teachers and other stakeholders. However, in this field systematic gender com-
parisons regarding observable leadership behavior are clearly outnumbered by bio-
graphical interviews with female executives.

Finally, empirical findings concerning the qualification and training of principals
can be characterized as rudimentary. The same is true for studies investigating prin-
cipals’ influence on selected aspects of organizational quality. The few studies that
can be assigned to this field typically deal with the question of how certain activities
undertaken by the principal foster the collaboration of teachers or support the suc-
cessful implementation of pedagogical innovations.

TOWARDS A CLASSIFICATION OF INTERNATIONAL RESEARCH ON
SCHOOL LEADERSHIP

Due to the simple fact that international school leadership research is spread out geo-
graphically, the numbers of publications exceed by far those found within national
boundaries. In order to gain a general but representative overview of the topics
which dominate international approaches, we confined our search to empirical stud-
ies published in English-language, peer-reviewed journals.
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Strategies Used for Retrieval and Analysis

The search for relevant articles was based on electronic database queries employing
the terms school leadership and principal. At first, we eliminated monographs and
chapters in handbooks to confine results to journal articles. Contributions written in
languages other than English were also excluded. Subsequently, abstracts and article
keywords were examined to sort out theoretical discussions as well as empirical
meta-analyses. In the course of this selection process the number of relevant articles
was reduced to 170, out of which 106 were placed in the following journals: Journal
of Education Administration, School Leadership and Management, International
Journal of Leadership in Education, School Effectiveness and School Improvement,
Leadership and Policy in Schools. The studies were published during the period
1987-2012 and the majority of them were conducted in the USA and Great Britain.

After entering citation parameters into a spreadsheet, the abstracts and keywords
used by the authors were again examined in order to extend the entries by distinct
topics. We used up to three generic terms for each article in order to map frequent
combinations of topics.

Results of the Classification Processes

Figure 1 displays the 302 terms that resulted from our search. By considering the
size and color of the graphic elements (indicating the frequency and conceptual simi-
larity of the mentioned terms) and the lines drawn between these elements (depict-
ing typical conjunctions of terms) we can separate central and peripheral fields of
international research on school leadership.

Leadership behavior. As shown in the black squares (Figure 1), many of the
studies investigate the degree to which the principals’ actions conform to normative
concepts of school leadership. Although researchers rely on survey methods
rather than participant observation techniques, several studies capture leadership
styles as they are perceived by the teachers, and not as reported by the principals
themselves. In recent years, there is a growing interest in cooperative modes of
leadership (labelled, for example, as “distributed”, “collaborative”, or “democratic”
leadership), but also in exotic concepts like “parallel”, “strategic”, “systemic”,
or “productive” leadership. However, the performance of “transformational”
and “instructional” leadership activities (separately or comparatively) continues
to be the main target (see Leithwood & Jantzi, 2005). A few studies try to detect
contextual preconditions which determine the behavioral dimensions of principals.
Many others examine if certain leadership styles are systematically associated with
the establishment of professional learning communities of teachers, organizational
learning processes and student outcomes (see Robinson, Lloyd & Rowe, 2008, for a
meta-analysis of present findings), thereby extending into another extensive field of

inquiry.
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Figure 1. Central and peripheral fields in international research on school leadership (with
absolute numbers referring to terms mentioned in abstracts and keywords of articles that
were published in international journals from 1987 to 2012).

Leadership effectiveness. International approaches follow a long tradition of
quantifying the principals’ influence on a multitude of output-related parameters
of their schools (dark gray squares in Figure 1). Great importance is attached to
measures of student learning outcomes. Predominantly, scores in standardized tests
of academic achievement are employed in statistical evaluations, allowing large
sample sizes. But consistent with meta-analyses that reveal that leadership effects
on the students’ learning success are largely indirect, many studies scrutinize the
principals’ contributions to promote teacher empowerment, collaboration and
learning, to enhance a positive organizational climate and/or to create productive
work environments (e.g. by means of school vision, educational programs, working
structures). These dimensions serve either as a singular criterion for leadership
success or as its mediator. Investigations into the principals’ influence on teachers’
health, job satisfaction and even staff turnover constitute only a small segment
within the realm of leadership effectiveness studies. Many more studies attend to
the principals’ impact on diverse projects of school reform and school improvement.

Characteristics of successful leaders in specific regional contexts. Quite a
significant number of articles use case studies portraying the personal traits and

practices of successful principals operating in specific countries or school types
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(black-framed squares in Figure 1). Most of these studies do not aim at eliciting
generally effective leadership activities, but instead illustrate local contingencies of
the principals’ decisions and actions in great detail.

Recruitment and development of principals. Several articles attend to problems
of identifying and assessing potential candidates for executive positions (light gray
squares in Figure 1). Others analyze motivational factors as well as impediments
for the application of capable teachers. Moreover, evaluation studies of coaching
programs or training courses can be attributed to this field of research.

All other research questions illustrated in Figure | are addressed only occasionally.
Some of them are loosely related to the principals’ workplace situation (Workload/
Stress and Use of Technology) or to new responsibilities and tasks (Role Change and
Managing Cultural Diversity). Explorations into the personal values and beliefs of
school leaders can be considered to be uncommon topics in international journals.

What Accounts for the Different Topographies of Leadership Research in Germany
and Internationally?

In an overall assessment the focal points of empirical studies located in Germany can
be characterized as almost diametrically opposed to those found internationally. On
the one side, most German researchers meticulously reconstruct principals’ subjec-
tive perceptions and interpretations of professional requirements and working con-
ditions as well as their aims and preferred strategies of dealing with these require-
ments, while ignoring the possible consequences of these strategies on organizational
quality and performance. On the other hand, studies published in international jour-
nals mainly categorize overt or self-reported leadership behavior and examine its
impact on multiple facets of school climate, operational procedures and educational
achievements, but they tend to neglect the principals’ belief systems, values and
intentions as essential motivational factors explaining different leadership practices.
Moreover, whereas the topic of the experience of “Role change” can be found in
many German studies, it rarely attracts the attention of researchers in other countries.
Problems of leadership development and recruitment account for a substantial seg-
ment of international publications, but are rare in German publications.

These different research topographies are largely due to the theoretical founda-
tions of the studies. International approaches often refer to prescriptive concepts of
successful leadership (e.g. Bush & Glover, 2003) and theoretical models of school
improvement and school effectiveness (e.g. Slater & Teddlie, 1992), which explains
their focus on leadership styles and performance measures. The theoretical under-
pinnings of German studies can be termed as eclectic, causing not only extremely
heterogeneous attempts to capture belief systems and strategies of action but also
empirical findings which are almost impossible to compare. Here, models and con-
cepts are borrowed from sociological, biographical and gender research, from stress,
health and identity theories, from organizational theory and many more.
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There are historical reasons why “coping with role change” is addressed in more
German approaches to leadership in schools, as for many decades principals did not
have the status of professionals and were not trained for their tasks until they were
appointed to their office (see Rosenbusch & Warwas, 2010).

In view of the vast empirical knowledge on successful leadership practices gained
during decades of international research, it is tempting to derive hypotheses for rep-
lication studies in Germany. However, this strategy would miss the fact that even
subtle deviations in country-specific degrees of school autonomy can create sub-
stantial differences in terms of enabling or obstructing institutional structures for the
application of certain leadership styles (Braukmann, 2012).

CONSIDERATIONS FOR FUTURE STUDIES IN GERMANY

Compared with international approaches, research on school leadership in Germany
is characterized not only by a limited scope of research questions, but also by the
absence of an integrative analytical framework. In order to investigate the enactment
of leadership practices and their impact systematically, it seems necessary to (1) sup-
plement extensive investigations into diverging belief systems and preferred action
strategies of principals by analyses explaining their differential effects on work pro-
cesses and results within the organization, (2) disclose contextual dependencies of
actions as well as of leadership success or failure.

For these purposes, principals must be theoretically conceptualized as intermedi-
ate actors of educational governance located at the intersection of different levels
of the school system and faced with the task of reconciling the conflicting rules,
demands and traditions of the respective levels (e.g. Zlatkin-Troitschanskaia, 2006).
Given this intermediate position, they have to enable teachers as actors within
the operational level to understand steering impulses generated by policy makers,
administrative authorities and school inspectors and to translate these impulses
into guidelines and activities that match the logic of their own sector (Altrichter,
Kemethofer & Leitgob, 2012).

Integrative Analytical Framework

In this paper, we extend Hallingers” model of “Leadership for learning” (2011) to
outline essential determinants on leadership behavior as well as distinct pathways of
leadership effects. The proposed analytical framework might help to sort and evalu-
ate the numerous topics and findings of previous studies in Germany which until
now have existed in isolation from and unconnected to each other. The structure of
this framework is based on the following assumptions:

» Leadership practices are fundamentally shaped by societal and institutional
preconditions: Obviously, principals have to comply with the specific rules and
regulations set by national and federal ministries and authorities. But principals
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are also required to meet socially and scientifically recognized standards of
professional conduct (e.g. prescriptive leadership styles). Disparities between
configurations of school autonomy in the federal states as well as the availability
or lack of support by supervisory education authorities provide more or less
room for maneuver — notwithstanding the fact that the principals’ subjective
assessments of such preconditions partially deviate from those of legal experts
(Brauckmann, 2012).

» Leadership practices are nested in a specific organizational context and local
environment: During their daily work, principals adjust their decisions and
actions carefully, though not always consciously, to the needs, opportunities
and restrictions they discern within the school and its immediate surroundings.
When interacting with teachers and parents, when implementing projects of
school reform and improvement, they respond to multiple structural and social
premises. These contextual parameters include characteristics of the staff
(e.g. qualifications, expert knowledge, and demands of teachers), established
work structures and routines (e.g. the existence or absence of steering
committees; prevalence of the occupational norms of autonomy and parity), and
characteristics of the community (e.g. socio-economic status of the students’
families).

» Leadership practices are moderated by individual characteristics of the principals:
The decisions and actions of principals are neither thoughtless executions of legal
and normative guidelines nor simple reactions to organisational stimuli. They
vary considerably according to the intentions, professional identities, situational
appraisals and self-assessments, personality traits values, beliefs and expert
knowledge of the principals themselves (e.g. Warwas, 2012).

» Leadership effects on output-related variables are mediated through school-
level processes: Although principals should and usually do strive to enhance the
learning results of students, they can only influence these parameters by means
of capacity building among staff members and improved organizational quality.
The principals’ impact on educational achievement has to be conceived as largely
indirect, channeled for instance by formulating inspiring visions and concrete
goals for the school, improving work flows, revising pedagogical programs,
establishing a productive and cooperative school climate and promoting the
professional development of the teachers. In this way, leadership practices are
incrementally or even radically changing at least some characteristics of the
organisational context. These reciprocal effects are displayed by the double-
headed arrows in Figure 2.

As with any other collection of hypothetical factors influencing the decisions and
actions of principals and their potential effects on school life, the parameters included
in this model are certainly not exhaustive. Regardless of this, the basic structure of
the framework might serve as an integrative model for designing a comprehensive
study examining various variables in their entirety.
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Figure 2. An extended version of Hallingers model of “Leadership for Learning”
(2011, p. 127).

METHODOLOGICAL IMPLICATIONS

Drawing on this analytical framework in empirical approaches calls for appropri-
ate methods of data collection and analysis. With reference to current debates on
educational governance research as well as school leadership research in Germany
(see Zlatkin-Troitschanskaia, 2006; Maag Merki & Altrichter, 2010; Dubs, 2012) we
would like to emphasize the following research strategies:

Multivariate and multi-level analyses: Apart from a few exceptions, empirical
evidence from German studies is predominantly based on descriptive and
correlative findings with a focus on singular dimensions or conditions of the
principals’ beliefs, decisions and actions. Given the complex structure of the
analytical framework, greater attention should be given to patterns of influencing
variables, to distinguish configurations of leadership activities and their social
embedding, and to show the mediated effects of leadership practice on output-
related variables. For these purposes, typological approaches, structural equation
models and hierarchical linear models are indispensable.

Longitudinal studies: Processes of organizational change and learning, effects of
changed leadership practices, of initiated reforms, heightened empowerment and
the like mostly evolve during long periods of time. In order to trace processes
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of adaption, negotiation, interaction and change, longitudinal studies are
required.

» Comparative studies between diverse organizational and institutional settings:
Whenever research aims to detect contextual contingencies of leadership behavior
or reasons for its differential effects on school life, it is crucial to isolate causal
variables while controlling third variables. To this end, sample composition should
allow systematic comparisons of different contextual parameters, for instance,
comparisons between different school types or federal states with varying degrees
of school autonomy.

* Mixed-method approaches: Leadership studies in Germany are on the whole
based on written questionnaires or interviews with principals. The data obtained
using these instruments should be supplemented with judgements of teachers
and other stakeholders in order to contrast the self-images with the perceptions
of other persons. It is important, however, that this is augmented by the use of
standardized tests, observation methods and document analyses to validate
subjective estimations against multiple and more rigorous performance measures.

An Exemplary View on the Focus, Design and Findings of a Recent Study

The study of Tenberg and Pfister (2012) highlights in particular the relation between
specific historical contexts and professional traditions of a regional education area,
and the school principals’ activities. It thereby focuses on organizational and envi-
ronmental contingencies of leadership practices. The study was initiated because
of problems that occurred in the course of qualitative, lesson orientated, and teach-
ing related projects for school development in German vocational schools. It was
assumed that these problems were caused by fundamental discrepancies between
the traditional understanding of school leadership and modern concepts of human
resource management. Therefore, the main target was to investigate teachers’ atti-
tudes towards leadership behavior in ten vocational schools in northern Germany
participating in the abovementioned projects. First, the aspects of leadership behav-
ior which teachers approve or oppose should be revealed. Second, predictors for the
different attitudes of teachers towards leadership behavior were sought.

The theory-based “Need for leadership questionnaire” from de Vries (1997) was
not applied in this survey, as the items proved to be too undifferentiated in terms
of the empirical requirements of the study. Instead, a new survey instrument with
explorative items was developed specifically to suit the criterion. To this end, dif-
ferent models of human resource management tasks were transformed into an eight-
factorial ex-post model. Exploratory factor analyses resulted in the following factor
structure: goal-orientation, delegation, issuing instructions, acceptation, criticism,
conflict management, initiative, staff control, and staff relationships (Cronbach’s
alpha between .62 and 0.89).

Consistent with other findings, the teachers’ expectations and demands towards
leadership were assumed to be determined by the teachers’ individual perception of
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their professionalism as well as their attitude towards the dynamics of organizational
change in schools. Six pivotal hypotheses arose from this presumption: The acceptance
of practices of human resource management well established in commercial enterprises

. decreases with the teacher’s claim to autonomy,

. decreases with the teacher’s claim to parity,

. increases with the teacher’s willingness to cooperate with colleagues,
. increases with the teacher’s willingness to innovate,

. increases with the teacher’s target-orientation,

. increases with the teacher’s willingness to continue training.

AN N AW —

To check for other potential influencing factors, a number of other socio-demographic
and contextual factors were recorded, but correlative results contradicted the postulated
hypotheses. Instead, the findings showed that teachers’ attitudes towards leadership
generally followed a traditional pattern, independently from their expected predictors:
The scale-means indicated a widespread rejection of lesson- or teaching-related leader-
ship activities as well as of instructional control. The teachers were especially wary of
leadership activities concerning personal matters and collegial conflicts. In contrast,
goal-setting or concretion, and the delegation of task and competencies, were widely
accepted leadership activities. Criticism and commendation were also accepted as man-
agerial instruments. Although moderate to high standard deviations were found in all
scales, neither socio-demographic and work-biographic factors nor the factors “climate
of innovation”, “autonomy-parity pattern”, and “burn-out” could explain the variance.

Finally, a cluster analysis yielded group-specific results. It showed that only one
of four distinctive groups of teachers (covering about 25% of the sample), possessed
an attitude towards leadership which corresponds with modern concepts of human
resource management. In contrast to the three other groups, only the teachers in
this group restrained their claim to design lessons individually, and acknowledged
instructional controls by the principal. This group was also characterized by its sig-
nificantly lower level of “claim to autonomy” and “claim to parity”, but significantly
higher level of “participation in teacher cooperation activities” and “job satisfaction”.

With regard to the mutual relations between leadership practices and contextual
factors located within the organisational level (e.g. characteristics and demands of
staff members) that were proposed in the above mentioned analytical framework, the
empirical findings of this study point out that an incompatibility between the expec-
tations, belief systems, and intentions of concerned parties can provide an important
predictor for the success or failure of certain reform measures or school improve-
ment. This incompatibility might also explain why certain prescriptive and scientifi-
cally approved concepts of leadership are not employed in schools.

CONCLUDING REMARKS

For a long time school policy and administration have come to appreciate school lead-
ership as a critical factor of school quality and development. Inspired by economic
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practice, numerous attempts were made to deliberately change educational organiza-
tions by adopting leadership concepts — especially in the last 20 years. But contrary
to commercial enterprises, schools turned out to be organizations with more difficult
and more specific principles of leadership and followership. The main reasons are
clear: Schools neither assemble material products nor provide services. There are nei-
ther typical employees nor typical supervisors. The “customers” are children and ado-
lescents who have to be prepared for a self-determined life in a fast changing world.

So it is not surprising that the current status of research into school leadership
is not nearly as consistent and detailed as it is for leadership in economic fields of
application. The principles of economy in a globalized world caused a kind of align-
ment, but this is at present not conceivable in the field of education as it is multi-
segmented by countless paradigms, approaches, and organizational systems with old
political and historical roots.

In this article, we sorted and compared empirical approaches to school leadership
in Germany and internationally, taking into account the past three centuries. For this
purpose we summarized reviews of German studies and analyzed international jour-
nals to contrast investigation themes and aims. Although national as well as interna-
tional approaches generally aim at characterizing the specific relevance and role of
the principal in educational institutions, the respective focal points seem to be quite
different. Internationally, leadership behavior is the prevalent theme and there is a
significant emphasis on efficacy studies related to leadership acting. German studies
concentrated largely on the personality of school principals, their role identification
and beliefs. The cited example of Tenberg and Pfister showed that such investiga-
tions are urgently required to promote a long desired change in German school man-
agement, but it also showed that those findings are less relevant for North American
school systems.

In conclusion one can say that school leadership cannot be handled as a relatively
indifferent object of empirical science all over the word. On the contrary, it is clear
that in relation to this topic school-system conditioned educational, professional,
sociological and psychological aspects coalesce to a very specific degree and result
in very specific principles and effects. Therefore it will be more important for further
studies to analyze the appropriate state of science than the state of science which is
referred by those ranked journals which dominate the international scene because
they refer predominantly to the North American school system. A significant inter-
national state of science about school leadership is hugely desirable and can only be
achieved by considering the divergence of national or cultural contexts. This will,
however, be a very large undertaking due to the significant barriers presented by
differences in language as well as in values, cultures, systems and administrations.
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TEACHERS’ EVIDENCE-BASED ACTIONS

A Comparison of Different School Types

INTRODUCTION

Currently, there is a dynamic development in the German school system. It is a
new governance model which has been designed to have measurable effects on the
political regulation of education. In this context, performance standards are being
redesigned to ensure that schools have more autonomy in how they reach their goals
(Caldwell, 2000). The granting of partial autonomy is based on the assumption that
pedagogues can and want to actively support the development of schools and the
lessons taught therein (Zlatkin-Troitschanskaia, 2006). Thus, the implementation of
innovations is becoming a core task for schools (Breuer & Hohn, 1998). Now teach-
ers not only have the task of designing lessons, but they are also active in some of the
processes inherent in developing schools (Dubs, 2009). However, higher autonomy
is connected to stronger control, that is, through external evaluations conducted by
the state (Caldwell, 2000). Apart from state institutions, international organizations
(such as the Organization for Economic Co-operation and Development, OECD)
and private providers are generating knowledge on the effects of school systems
(van Ackeren, Zlatkin-Troitschanskaia et al., 2011). Thus, the responsible individ-
uals at schools are provided with evidence-based knowledge that is supposed to
influence their behavior. Results from studies conducted in schools are expected to
confirm that teachers and governing bodies initiate purposeful lesson and school
development processes (Coburn & Talbert, 2006). To do so they need to receive
and reflect upon evaluation results, develop measures with the help of the available
data, and implement them successfully (Kadach & Zlatkin-Troitschanskaia, 2009;
Tulodziecki & Breuer, 1992). This means that evidence provided is useful only when
it is realized through the development and implementation of school activities.

Basing actions on existing empirical results is gaining importance in partially
autonomous schools at the same time as the level of experience of the teachers is
gaining importance in the development of the quality of schools (Caldwell, 2000). In
other words, school development is becoming connected to a shift of responsibility
and competency to the teacher level (van Ackeren et al., 2011).

K. Beck and O. Zlatkin-Troitschanskaia (Eds.), From Diagnostics to Learning Success: Proceedings in
Vocational Education and Training, 281-294.
© 2013 Sense Publishers. All rights reserved.
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In recent years, the question of whether and to what extent teachers and govern-
ing bodies are acting based on evidence or making the majority of their decisions
based on their everyday knowledge and experience has gained increasing impor-
tance in international empiric research (see e.g. Roberts, 2010). The concept of evi-
dence-based governance as part of the new governance model assumes that teachers
use empirically proven knowledge when designing lessons and school programs.
However, the main problem is that teachers often cannot or do not want to base
further actions on conclusions drawn from evaluation data. Hence, some teachers
seem to ignore the lesson and school development processes based on empirical
evidence that they have been advised to use (Kadach & Zlatkin-Troitschanskaia,
2009). Studies repeatedly have shown! that providing data does not ensure that the
data will be used to develop and implement changes (Kohler, 2004; 2005; Saunders,
1998; Terhart, 2002). Schrader and Helmke (2004) concluded from Walzer’s? study
that the majority of subjects did not draw on the results of the previously conducted
MARKUS? study. After having analyzed the reception of a number of German
studies (among others, VERA,* QuaSUM?) as well as two studies by the National
Foundation for Educational Research in Great Britain, Schneewind (2007) stated
that the behavior of pedagogues did not reflect the results of the studies, even after
the teachers had been provided with feedback.

Looking at the existing state of research it can be noted, however, that only a few
studies have been conducted that consider the differences in evidence-based action
among the various school types, even though such differences have been shown to
exist (Ditton, Merz & EdelhduBler, 2002; Peek, 2004). The EviS Project goes one
step further than previous studies. It captures not only the reception of data among
teachers at different school types but also the teachers’ actions based on this data.
Hence, the aim of this paper is not to identify specific factors that explain the degree
of evidence-based action among teachers; rather, it is to contribute to answering the
question of the extent to which teachers use data from evaluations. This paper pro-
vides support for the hypothesis that there is a significant variation in the scope of
evidence-based action among teachers in the different school types which is caused
by school-type specific and personal factors. In particular, the differences in the
degree of evidence-based action between teachers in general and teachers in the
vocational education system in particular will be analysed because there is a lack of
research in this area. We concentrate on the German secondary school system, which
includes vocational schools and schools for general education. Schools for general
education are divided into three tracks; Hauptschule (basic or lowest academic level),
Realschule (general or average academic level), and Gymnasium (advanced or high-
est academic level). The vocational school system consists of a large number of dif-
ferent school types that provide full-time preparation for vocational training as well
as part-time general and vocational teaching with different levels of qualification.

The first step includes a critical analysis of the relevant theoretical and empirical
research including a definition of “evidence-based action” (the next section) which
then focuses on the state of empirical research and on the above-noted question. In
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the third and fourth sections the design and results of the EviS-project,® “Evidence-
based Practice in the Education System”, will be presented respectively. This project
started in 2010 at the University of Mainz and the University of Duisburg-Essen
under the direction of Professors O. Zlatkin-Troitschanskaia and I. van Ackeren.
Our paper ends with some reflections on possible implications for schools, school
politics and school practices.

STATE OF THEORETICAL AND EMPIRICAL RESEARCH
Definition of the Term “Evidence-Based Action”

In the context of the German-language discussion about “evidence-based pedagogy”,
the term “evidence” currently commands a great deal of interest (Sandkiihler, 2011),
as does its application (Heid, 2011). Evidence-based pedagogy is based mainly on
a narrow understanding of the term “evidence” and aims to produce knowledge
largely through causal connections that reveal their full potential when they are
transferred to the politics of education and educational practice. The underlying
strategy is oriented toward strict scientific and theoretical criteria and methodologi-
cal standards. Three main criteria define evidence-based pedagogy: first, the appli-
cation of randomized controlled trials; second, experimental designs such as the
research method of choice; and third, the generation of knowledge through causal
connections explicitly designed to influence pedagogical behavior. In contrast, in
German-speaking countries empirical research in education does not coincide with
this narrow understanding of evidence or the methods employed for its generation
(Bellmann & Miiller, 2011).

When defining the term “evidence-based action” it is worthwhile to look at the
meaning of pedagogical action. According to Meyer-Wolters (2011), pedagogi-
cal action is a highly interdependent process that refers mainly to the mediation of
meanings and always to external action. Generally, it means using measures to reach
goals. People’s expectations concerning the connection between resources used
and the extent to which goals have been attained are influenced by preconceptions.
These assumptions do not necessarily have to be supported by scientific research;
they frequently refer to subjective knowledge gained from experience. Often, peda-
gogic decisions are based on this kind of knowledge. If action is goal-oriented and
measures are being implemented for this purpose, pedagogical action is always con-
nected to subjective suppositions about which goals are desirable and how these
best can be achieved. Individual heuristics play a major role in this process (Meyer-
Wolters, 2011). Conversely, the concept of evidence-based action explicitly includes
the expectation that in pedagogical situations the best available scientific results will
be implemented (Meyer-Wolters, 2011).”

The definition of evidence-based action used in the following sections refers to the
broader understanding of the term “evidence”. In this article, evidence-based action
is defined as “activities that are planned and conducted based on systematically
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gained knowledge, i.e., in the context of scientific studies or external evaluations”
(EviS-project, 2011).

Use of Results from Evaluations Conducted in Different Types of Schools

Previous studies have focused on many different factors in order to answer the ques-
tion of what makes teachers use results from evaluations. Wilson, Hemsley-Brown,
Easton and Sharp (2003) showed that there is some enthusiasm for using test results
to assist in the development and implementation of programs at schools and that
educators use the test results to support current programs. Using test results can
lead to new insights and challenges, and improvements to the quality of teaching
(Wilson et al., 2003). The authors also express concern, however, that the results
of performance tests are not applied sufficiently to the development of school pro-
grams, one reason for this might be the scarce availability of results. Furthermore,
the authors note that time, encouragement and opportunities are lacking. Thus, ref-
erence is made to the obstacles teachers face when they attempt to use test results
such as: being unable to find relevant articles; the results proving to be irrelevant
and/or impractical; the political climate; and a lack of practical support for imple-
menting progress based on them (Wilson et al., 2003). Williamson and Fitz-Gibbon
(1990 as cited in Saunders, 1998) point out a lack of awareness of the advantages
of implementing improvements in schools based on evaluation results, a tendency
towards low participation in meetings, fragmented reading of articles, and overlook-
ing changes suggested in the results.

Schildkamp and Visscher (2009) examined the factors that lead to successful self-
evaluation by schoolteachers. The results of their study in the Netherlands showed
that schoolteachers differ in the extent to which they are capable of using the results
of self-evaluation to enhance the quality of their schools. Factors that influence the
application of a self-evaluation instrument include the teacher’s attitude towards
self-evaluation, the innovative power of the school, and the agreement between eval-
uation results and user needs. In addition, the research results of Kirkup, Sizmur,
Sturman and Lewis (2005) should be discussed. The authors observe that, on one
hand, schoolteachers use the data to improve the performance of students directly,
and on the other hand they use the data to improve the quality of the school. A huge
challenge for schoolteachers is finding time to deal with the data and finding a suit-
able system to incorporate the information (Kirkup et al., 2005).

Specific evaluations of how teachers directly use the information gained from
assessments and tests conducted by school governing bodies are rare. However, a
few German studies have dealt with this question (Kohler & Schrader, 2004). It was
shown that at least some target groups of teachers are open to spreading the knowl-
edge gained from the results of empirical evaluations. Of the mathematics teachers
surveyed in the QuaSUM study, almost all agreed that the empirically gained results
should be reported back to the teachers, and 75 percent agreed that a report should
be provided to the school’s governing body. However, only 48 percent agreed that a
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report should be provided to all colleagues and only 32 percent of teachers surveyed
were willing to have the results reported back to their school’s supervisory board
(Peek, 2004; see also the survey by Ditton et al., 2002). With regard to evidence-
based action, willingness to share the data as well as willingness to personally deal
with the results both play crucial roles.

At the same time, Schwippert (2004) points out that the availability of informa-
tion on dealing competently with the reported results — even in countries with experi-
ence of testing, such as England — is very restricted. The form of reporting evaluation
data seems to need further development. The restricted knowledge of teachers with
regard to statistics and research method-related principles makes it more difficult for
them to deal competently with the results and school-related performance feedback
(Schwippert, 2004). Altogether, the degree to which the evaluation results are dealt
with and, if applicable, the consequences they have on individual lessons are not
only subject to personal preconditions (i.e., attitudes, knowledge of methods), but
also are influenced by institutional factors (Schrader & Helmke, 2004).

Very few studies have been conducted regarding this article’s main question
of whether there are differences in how evaluation results are dealt with based on
school type. Initial indications can be found in the report of Ditton et al. (2002) on
the results of a survey of teachers and governing bodies from the various second-
ary school types. It showed that teachers from Gymnasium® and Realschulen’ were
more interested in the results of their evaluations than teachers at Hauptschulen.!® A
similar result was found regarding the publication of the evaluated data: 14.6 percent
of teachers at Hauptschule agreed to publication, while 26.7 percent of teachers at
Realschule and 25 percent of teachers at Gymnasium agreed (Ditton et al., 2002).
When evaluating the opinions of school governing bodies, however, we found dif-
ferent results: governing bodies of Realschulen (25 percent) agreed to publication
twice as often as governing bodies of Hauptschule (12.5 percent) and Gymnasium
(11.9 percent). Governing bodies of Gymnasium, the schools with the highest aca-
demic level, most often voted for feedback to be provided solely to the school itself
(Ditton et al., 2002).

Peek (2004) also questioned teachers from different types of schools during the
QuaSUM study. However, he took it one step further and focused on individual
ways of dealing with evaluation results and their consequences. Of teachers at
Gesamtschule!!, 92 percent stated that they dealt with their feedback, as did 86 per-
cent of teachers at Realschule and 91 percent of teachers at Gymnasium. There are
clear differences in intensity, measured by the length of time spent on the results: on
average, teachers at Gesamtschule dealt with the results for 2.18 hours; teachers at
Realschule for 2.74 hours; and teachers at Gymnasium for 2.96 hours (Peek, 2004).
The responses to the question of whether the teachers made any changes as a result
of their feedback were interesting: only 20 percent of teachers with students aged
10 and 11 and 17 percent of teachers with students aged 14 and 15 stated that they
did. Generally, the changes they made can be divided into three areas: (1) adop-
tion of contents for individual lesson planning; (2) dealing with the methods and
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goals of their individual lessons; and (3) subject-related cooperation with colleagues
(Peek, 2004). Differentiating among type of school makes it clear that in secondary
schools (Gesamtschulen, Realschulen and Gymnasium) changes are made with par-
ticular regard to consulting about: (1) aspects of diagnosis and grading; and (2) joint
agreements and cooperative actions that partially concern the lessons themselves
(Peek, 2004).

Few empirical comparison studies exist on evidence-based action in vocational
schools. However, these comparisons are increasingly important due to the many
restructurings that have taken place in the high school system, for example, abol-
tion of the Hauptschule, further development of integrated comprehensive schools
(Gesamtschule), and the implementation of Realschule Plus'? which can be described
as job-oriented secondary school. These changes have led to dramatic consequences
including some restructuring of the sector governing vocational schools. Therefore,
one of the focuses of this research as part of the EviS Project is on a comparison of
high school types. This will be presented in the following chapter.

EVIS-PROJECT: RESEARCH DESIGN, SAMPLE AND EVALUATION INSTRUMENT

An interdisciplinary research association was founded in 2010 to explore evidence-
based practice in the multi-level school system with the aim of gaining comprehen-
sive data regarding whether evidence-based knowledge is being absorbed, relayed
and used, and if it is, how and to what extent it influences the development of profes-
sional and organizational practices, processes and structures at schools. This three-
year association is part of the new research focus on governance in the educational
system and is funded by the Federal Ministry for Education and Research, Germany.
Within the EviS Project we used a multilevel approach to analyze evidence-based
practice in different school types and its conditions, processes and effects.

Thus, in 2011 a lateral survey was conducted in which 2936 teachers in 153
schools of all types (primary, secondary; general, vocational) responded to ques-
tions on their evidence-based knowledge and actions. The statistics reported in this
paper are based on a portion of the data (excluding primary schools) obtained from
1387 teachers at 121 general-education and vocational schools in the federal state
of Rhineland-Palatine."® The teachers’ written responses regarding evidence-based
actions at their schools were evaluated. The distribution according to the type of
school can be seen in Table 1.

The survey responses were assessed using various approved and validated scales.
A number of scales was used in the present survey to measure differences related to
school type in the evidence-based action of teachers including the Evidence-based
Action scale by Stumm, Dormann and Mohr (2010) (for example: “At our school
new developments are documented by scientific surveys”). In order to survey pos-
sible differences in evidence-based action, we used the Climate for Self-Initiative
scale by Baer and Frese (2003) (for example: “If there are opportunities for rede-
signing lessons, my colleagues at school use them”) and a scale on the leadership
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style of the governing body, in particular, the Transformational Leadership scale by
Bass, Avolio, Jung and Berson (2003) and Felfe (2006) (for example: “My school

principal knows about my individual needs, abilities and goals”).

Table 1. Number of schools and teachers by type of school

Number of Number of
Type of Secondary School Schools Teachers
Forderschule'* 34 252
Schools for General Realschule Plus 27 280
Education Gymnasium 18 239
Gesamtschule 11 126
Schools. for Vocational Vocational School's 31 490
Education
Total 121 1387

In addition, the Support Evidence-based Action in the Field of Communication scale
(Stumm, Dormann & Mohr, 2010; for example: “At our school we have access to
the Internet and the intranet to retrieve information on topical, job-related develop-
ments”) and the Support Evidence-based Action in the Field of Participation scale
(Stumm, Dormann & Mohr, 2010; for example: “The teachers have a say in deci-
sions that affect their jobs”) were administered. All items were scored on a five-point
Likert scale ranging from 1 “I do not agree” to 5 “I absolutely agree”, except the
items on the scale Transformational Leadership. This scale ranged from 1 “never”
to 5 “almost always.” A number of important control factors such as age, gender etc.,
were included.

FIRST RESULTS

As a first step, the hypothesis “There is a significant difference between evidence-
based action in general-education schools and in vocational schools” was investi-
gated using mean value tests. The results showed that the average on the scale of
evidence-based action was 3.15 for the general-education schools and was slightly
lower for the vocational schools at 2.96. This difference is not high, but it is sig-
nificant. As described, the measure Evidence-based Action is based on a five-point
Likert scale. Thus, an average of 3.0 indicates that the subjects partially agree with
the statement that they act based on evidence. The two averages of 2.96 and 3.15
indicate that generally the subjects act to a very limited extent based on evidence.
Obviously, other bases for decision-making play an important role as well. With
regard to the politically inspired functioning of the new governance model, this
result is rather negative.
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Within the vocational schools the results showed no significant differences in
averages between school principals and teachers, or between whether or not teachers
deal with developing the quality of their schools. However, there were some more
significant differences between teachers at general-education schools and teachers at
vocational schools. These differences will be scrutinized later in the overall context
of the goal-oriented questions addressed in this paper.

Table 2. Mean values of the scales used

Vocational Schools — General-Education Schools

Evidence-based action 2.96 3.15
Transformational leadership 3.15 3.39
Climate for self-initiative 345 3.71
Support evidence-based action in

field of communication 3.09 318
Support evidence-based action in 313 337

field of participation

As a further step, regression analyses were applied to check which factors explain
the differences between general-education and vocational schools. A minimum of
one factor was included in the analysis to at least partially assess the school princi-
pal and organizational levels: transformational leadership and support of evidence-
based action in the field of participation. The analyses showed that the four above-
stated factors already explain the majority of the total variance (R*=0.565; p=0.000)
in the evidence-based action factor. Transformational leadership (beta coeffi-
cient=0.277) showed a stronger influence than support of evidence-based action in
the field of participation (beta coefficient=0.261), climate for self-initiative (beta
coefficient=0.231) and support evidence-based action in field of communication
(beta coefficient=0.189). The mean comparisons between the general-education and
vocational schools showed that the averages of all factors were significantly lower
in vocational schools than in general-education schools.

To sum up, the majority of teachers at our schools only act based upon evidence
to a minimal extent. However, there are clear differences between general-education
and vocational schools. This result is rather unexpected, since relevant research
until now has indicated that vocational schools have implemented more reforms and
innovations than general-education schools. Thus, it was expected that evidence-
based action would also be more widespread in vocational schools. With regard to
the results of the EviS Project, another hypothesis can be generated that would be
worth testing: more reforms and innovations do not necessarily go hand in hand
with stronger evidence-based action at schools. Also, whether the implementation
of school and lesson innovations is conducted based upon evidence at the teacher
level or is politically motivated should be controlled for. Quite likely the relevant
answers will have far-reaching consequences because a self-evidence basis is the
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main criterion of the new governance model (see above). Within the new output-
oriented governance model and its instruments (such as school inspections, com-
parable state-wide tests or internal evaluations), very comprehensive empirically-
based school development and governance knowledge is available to teachers. The
successful implementation of school development and innovation measures and thus
the efficiency of the new governance model do not necessarily imply knowledge of
the new expertise on offer alone, but it does imply an especially competent way of
dealing with the new expertise with respect to evidence-based action.

Furthermore, the EviS Project results show that evidence-based action at schools
is influenced by various school-specific factors. The strongest influence is the school
principal s behavior. The transformational type of leadership is especially suitable
during organizational changes. For example, a school principal can increase the
staff’s motivation through offering appealing visions of how the school can develop,
by being a model for behavior him- or herself, and by supporting the teachers’ pro-
fessional development (Felfe, 2006; Harazd & van Ophuysen, 2011). The results
emphasize that transformational leadership can influence evidence-based action
among teachers positively. In general, the school principal’s key role is well known
from relevant school research (Huber, 2008; van de Grift & Houtveen, 1999). There
are, however, significant differences between vocational and general-education
schools that need to be evaluated, for example, with respect to the size and complex
structure of vocational schools. The results of a quality study conducted at nine
vocational schools in Rhineland-Palatinate by Kadach and Zlatkin-Troitschanskaia
(2009) showed that most of the vocational schools offer a multitude of courses, very
often conducted at different sites. The study also revealed that the school princi-
pal’s behavior was scrutinized more critically in larger schools, especially those with
multiple premises. Another reason for some of the differences between the school
types might be the questions asked in the study, because the teachers were always
asked about the composition of the school’s internal hierarchy and its governance
functions. Due to the size and complex structure of vocational schools, their hierar-
chies are comprised of far more people than those at general-education schools. In
line with the theory that the assessment of more people is more heterogeneous, this
higher heterogeneity might be reflected in the average value.

Another parameter can be subsumed under the term school climate. The results
show that a positive school climate can lead to a higher degree of evidence-based
action among teachers. The high importance of climate factors is undisputed in
school research. In particular, personal autonomy is seen as one of the strongest
influences on teachers’ willingness to participate in innovation and reform — this is
most often regarded as a positive connection. The results of the EviS Project suggest
that the climate can influence personal initiative in the sense that a strongly felt sense
of self-determination also can promote evidence-based action.

All in all, the first EviS Project results suggest that the level of evidence-based
action is lower in vocational school teachers than in general-education school teach-
ers. This result should be evaluated further as part of a qualitative sub-study. Such
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qualitative analyses might deliver important suggestions regarding how such differ-
ences among different types of schools develop and which type-specific factors can
help to explain them.

CONCLUSION

The analyses of the existing evidence in this paper, as well as of the empirical results
of the EviS Project indicate that the way in which schools deal with empirically
gained results and feedback cannot be generalized. Rather, they have to be differenti-
ated due to the high structural and institutional heterogeneity of the school system.
The studies at hand indicate that teachers regard separate feedback on school and
lesson quality as especially informative and understandable, but also regard it as
useful for lesson development only to a limited extent (Schrader & Helmke, 2004;
Young, 2006). This can be an indicator of the assumption that teachers’ behavior is
rarely based on such results and feedback. The first results of the EviS Project sup-
port this assumption since the majority of the teachers surveyed stated that they did
not act or only acted to a limited extent based upon evidence.

Furthermore, contrary to the assumptions suggested by earlier research, the EviS
Project results showed differences between the effects of evidence-based action, to
the detriment of vocational schools. However, more research is needed on why these
differences exist and what factors might be causing these two types of schools to
be influenced in different ways. Independent of the type of school, certain factors —
such as the behavior of the governing body, the school climate, and communication
among colleagues — are seen as important when dealing with evaluation results. The
EviS Project results can support a major result of the studies: in schools where teach-
ers feel the general climate to be positive, teachers spend more time dealing with
feedback from the results of studies (Peek, 2004).

In conclusion, the results of the EviS Project show a good connectivity between
the existing national and international research. At the same time, however, they
generate critical questions with regard to evidence-based educational governance
which should be evaluated in follow-up studies. The aspect of teacher professional-
ism at the various types of schools and the consequences or effects on evidence-
based action is currently being evaluated in a subproject of the EviS Project under
the direction of Prof. O. Zlatkin-Troitschanskaia. The genesis, preconditions, devel-
opment and determinants of dealing professionally with students, teachers-in-train-
ing and in-service teachers are being compared systematically and evaluated with
regard to the results of evaluations of the different types of schools.

NOTES

' The literature also shows some counter-examples, however. In a non-representative written evaluation,

about 90 percent of the teachers stated that they modified their lessons due to feedback (Hosenfeld,
GroB3 Ophoff & Koch, 2007).
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This study focuses on the analysis of performance, the evaluation of achievements, and the proper use
of evaluation results for the benefit of schools.

This study includes the assessment of mathematics competencies, lesson characteristics and school
contexts in Rhineland-Palatinate (Helmke & Jéager, 2002).

In the VERA study, nation-wide tests were developed to compare the learning outcomes in mathematics
of German students with those of foreign-language students.

The members of the QuaSUM research group are examining the quality and learning outcomes of
mathematics lessons.

The EviS-project is being funded for three years and is part of the new research focus on Educational
Governance by the Federal Ministry of Education and Research (project number: 01JG1010A, for
further information see http://www.empirische-bildungsforschung-bmbf.de/zeigen e.html?seite=
8835).

See Bellmann and Miiller (2011) for a critical examination of the use of the term “evidence-based
action” in educational research and practice.

Gymnasium schools offer the highest level of academic study available in Germany. Students aged 10
to 19 attend the Gymnasium to gain A-levels so they can continue their studies at university level.
Students aged 10 to 16 attend Realschule. After graduation (after attending school for a total of 10
years) they can study at vocational schools.

Hauptschule is quite similar to Realschule, but students can graduate at the age of 15 (after attending
school for a total of nine years) and gain a more basic education than pupils in Realschule.
Gesamtschule is similar to comprehensive school and offers students the opportunity to study for
various qualifications. To take into account their different abilities and interests, at the age of about
11 students get to choose some of their subjects. The main subjects are taught to students aged 12 and
above in various courses, at different levels. Students can leave school at the age of 16 or can continue
studying to gain their A-levels.

Students aged 10 to 15 or 16 attend Realschule Plus. They are offered the opportunity to gain their
A-levels by attending an additional two-year program which allows them to study at a university of
applied sciences. To support students further, special opportunities such as job-related measures are
available (see http://bildung-rp.de/schularten.html).

Rhineland-Palatine is one of Germany’s 16 federal states.

Forderschulen are schools for mentally or physically challenged students or students with learning
disabilities. This type of school leads to qualifications that accord with the opportunities available to
individual students. The lessons prepare the students for jobs and/or apprenticeships. The goal is for
the student to be able to reach a high level of social participation and to live independently (see http://
bildung-rp.de/schularten.html).

Students in vocational schools are taught job-related and general-education competencies. Students
gain a qualification focused on a specific job or field of employment. Various types of schools are
subsumed under the term vocational schools.
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THOMAS DEISSINGER

IS THE GERMAN QUALIFICATIONS FRAMEWORK
AN INSTRUMENT THAT CONTRIBUTES TO
PERMEABILITY AND PROGRESSION WITHIN THE
VET SYSTEM? — AN INTERNATIONAL PERSPECTIVE

INTRODUCTION

The European Qualifications Framework (EQF) can be seen as a starting point from
which the various vocational education and training (VET) systems in Europe are
challenged to establish their respective National Qualifications Frameworks (NQFs),
complying with the so-called Lisbon-Copenhagen-Maastricht Process (Dunkel &
Jones, 2006). One implication is the political objective to open up education and
VET systems in the context of concepts such as the “learning economy” or “life-
long learning”. One of the key-stones of the “European Union (...) lifelong learn-
ing agenda” hereby is the concept of “Competence-based Training” (CBT), which
emphasizes that competences can be developed in various ways, “irrespective of
the routes of acquisition” (Westerhuis, 2011, p. 68), i.e. learning outcomes should
be independent of the context in which learning takes place (Misko, 1999). Another
facet is sorting existing qualifications along (competence) dimensions and levels
which are based on general descriptors. VET systems with a strong focus on initial
training obviously face the most serious challenges here. The “nation-specific” strat-
egy of Germany is to link two worlds; keeping the well functioning elements of the
VET system (such as the dual system of apprenticeship training) stable while at the
same time trying to cope with the prominent “European issues” such as “informal
learning”, “modularization” and “accreditation of prior learning”. Another issue is
the transition from VET to higher education which is seen as an integral element
of a more “open” educational architecture, while hitherto sub-systems in Germany
(above all the school system and VET) have been working as traditionally clearly
segregated entities with hardly any competence-relevant links between each other.
With respect to VET provision in a given country, there is a historical character
of the VET system which determines its structures and function, including its links
to the labor market. This means that the general significance given to apprenticeship
as one specific institutional and didactical solution to the problem of skill forma-
tion can differ, mostly depending on the availability of alternative or socially pre-
ferred pathways and qualifications. Besides the apprenticeship system, school-based
forms of vocational learning, such as vocational colleges (e.g. in the federal state
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Vocational Education and Training, 295-308.
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of Baden-Wiirttemberg, cf. Deissinger, Smith & Pickersgill, 2006) represent more
or less traditional courses and qualifications which are normally institution-based,
shaped by state influence, providing underpinning knowledge for work-based train-
ing, but they can also function as purely theoretical alternatives to workplace learn-
ing. Experiences with these school-based sub-systems stretch from highly labor-
market relevant training provision (e.g. in Austria, cf. Aff, 2006) to more or less
ambivalent functions of vocational schools (e.g. in France, cf. Ott & Deissinger,
2010).

An important overarching issue, besides institutionalization, seems to be the social
and economic understanding of various vocational pathways (Harris & Deissinger,
2003), but also the evaluation given to VET in general, which becomes clearly
manifest when we look at the challenges imposed by the European Qualifications
Framework. It is understood that countries which differ in terms of their VET sys-
tems and underlying traditions, especially with respect to the relationship between
full-time VET and company-based training, also differ in terms of their capacity
to adapt to the European VET policy agenda, above all when it comes to National
Qualifications Frameworks (Young, 2003).

Germany’s NQF (Deutscher Qualifikationsrahmen or DQR), under development
for five years now (Deissinger, 2009; Esser, 2012), requires a re-definition of bor-
ders, pathways, levels and transition options between (a) VET and other educational
sub-systems, but also (b) between sub-systems within the VET architecture, such as
full-time VET, vocational preparation or foundation courses, or further training. This
paper focuses on open issues and obvious areas of tension associated with the EQF/
NQF paradigm, and picks up those limitations of the German VET system which are
responsible for profound differences between the German learning culture, which
is basically an “apprenticeship culture”, and the English case. Tensions arise if this
means not just to comply with European concepts in a formal way, but when it
comes to questioning established structures which are barriers — also from a national
perspective — for progression and permeability within the education system.

THE ENGLISH “BLUEPRINT”: THE DIFFICULTY OF ESTABLISHING QUALITY IN
THE FACE OF A NATIONAL QUALIFICATIONS FRAMEWORK

It is generally understood that the European framework concept has its roots in what
happened in England (and the UK in general) in the area of VET policy in the 1980s
and, at the same time, in a specific understanding of “competence” typical of the
Anglo-American or Anglo-Saxon approach, which consists in the (behavioristic)
conviction that learning should be focused on “someone’s ability to perform, rather
than demonstrating the possession of knowledge” (Westerhuis, 2011, p. 77). The
outcomes-based approach to qualifications obviously lies behind “English inno-
vations” such as NVQs (National Vocational Qualifications) and modularization
(Brockmann, Clarke & Winch, 2010, p. 91). Hereby, work-based learning “should
be confined to the immediate requirements of acquiring the skills associated with
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a particular job or task” — with the implication that learning beyond this scope is
not just “regarded as superfluous, but a positive hindrance to effective working”
(ibid., p. 92).

One of the crucial characteristic features of VET in England, which appears to be
a perfect breeding ground for these ideas, is that “learning on the job is often the only
way to acquire skills, unlike in other countries with comprehensive and intense pro-
grammes of initial skill formation covering almost all new entrants into the industry
and taking place in colleges and workshops and on sites” (Clarke & Winch, 2006, p.
78). Correspondingly, England has become the protagonist of the “framework con-
cept”, establishing a National Qualifications Framework as early as in the late 1980s
(Jessup, 1991). However, the general political motives which Keating describes as
supporting “strong and accessible qualifications pathways, a transparent qualifica-
tions system, and one that facilitates lifelong learning” (Keating, 2008, p. 1), were
not the only underlying convictions when the country, in 1986, introduced NVQs for
work-based learning. The main purpose was to offer “a means of obtaining credit
for work-based activities” by providing “a structure for the work placement which
culminates in a portfolio of evidence” (Morgan, 1997, p. 186). At the same time, in
Wolf’s words, NVQs were designed to “cover a particular area of work, at a spe-
cific level of achievement”. “Competence” hereby was “based on the fundamental
assumption that, for each industry, there exists a single identifiable model of what
‘competent’ performance entails. The idea that, for each role, there exists such an
agreed notion of competence, which can be elicited and command consensus, is
fundamental to any assessment system of this type” (Wolf, 1998, p. 210). Therefore,
one of the central ideas of the English framework approach is the combination of
“levels”, “competence dimensions” and “qualifications”.

Although the English apprenticeship system “arose out of the need to stimulate
the supply of intermediate-level skills in the economy in the 1990s” and clearly
was “the mainstream successor to a range of Government-funded training schemes”
(Hogarth, Gambin & Hasluck, 2012, p. 52; cf. Deissinger & Greuling, 1994), its
present structure also contains elements which point to “progression routes” and
permeability between VET and higher education. The idea of an NQF came up in
the 1990s, as a follow-up development to NVQs in the late 1980s (Young, 2003). Its
purpose has been to act as an umbrella for school-based, vocational and academic
qualifications, as well as providing pathways for progression in the education system
(at least in theory) through to postgraduate and doctoral studies. Whereas Germany
still operates with a one-standard notion of apprenticeship (due to training duration
of mostly three years), in England apprenticeships are not confined to initial training,
but can be delivered on three levels, including a kind of “pre-stage” or “sub-aca-
demic” variant leading into the higher education sector (cf. www.apprenticeships.
org.uk). The programme distinguishes between Intermediate Level Apprenticeships,
Advanced Level Apprenticeships and Higher Apprenticeships, on levels two, three
and four respectively. Apprentices work towards qualifications that are located in the
Qualifications and Credit Framework (QCF), e.g. a Professional Diploma, with this
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framework corresponding with the Framework for Higher Education Qualifications
(FHEQ). These frameworks may be called spin-off products of the NQF. However,
not all apprenticeships lead, through a Higher Apprenticeship, into the degree sec-
tion of the NQF, which offers “Foundation Degrees” as a pre-stage to undergraduate
studies.

Leveling initial training within the NQF means that boundaries between various
sectors of the educational and/or training system, including higher and further edu-
cation, are no longer defined as culturally determined entities with demarcations and
functional specifities, but are more and more considered as permeable sub-systems
of one system which bears the functional label of “lifelong learning”. This state-
ment should not, however, ignore the massive quality problems within the English
VET system and the problem of reputation and social acceptance in relation to aca-
demic qualifications that are more portable on the labor market than vocational ones
(Bynner, 2011, p. 20).

As already mentioned, lifelong learning with the framework concept relies on a
specific understanding of “competence” but also requires “open” training markets
without strong formal regulation (Harris, 2001). The idea of a flexible, individual
and ongoing acquisition of competences which should be independent from insti-
tutions, courses and curricula also provides the basis for a new understanding of
learning and assessment (Wolf, 1998), such as recognition of prior learning (RPL)
or accreditation of prior experiential learning (APEL).

It is interesting, though, that the problems for VET in England lie, in the first place,
not only in this characterization of the reference point of learning being “ready-to-
hand tasks in the workplace” (Brockmann et al., 2010, p. 92), but in the heterogene-
ous character and quality of vocational education as such, with the apprenticeship
system clearly being one of the weakest elements. Terminology problems occur with
the various meanings of sub-types of VET, mixing “apprenticeship”, “vocational
education” and “training”, with a clear tendency to define anything belonging to
the vocational sphere in a narrow, “non-expansive” sense, once again indicating a
specific understanding of competence which corresponds with the importance of this
concept, originally emerging in the sphere of vocational training, in the international
debate. Brockmann, Clarke and Winch report this when they mention the histori-
cal heritage of a traditional combination of workplace learning with some form of
off-the-job instruction and theoretical knowledge relevant to the respective occupa-
tion or field of activity which “never succeeded in establishing themselves as major
alternative routes from school to work™, let alone in standing for “sufficient prestige
to gain widespread confidence and recognition from the government, parents, young
people, trade unions and employers” (ibid.; cf. Winch & Hyland, 2007). What is
typical for the English “vocational patient” against this background, and also a mani-
festation of a cultural past that did not allow VET in general to become the focus
of employers and the state alike (in contrast with the German counterpart), is the
fact that all the programs, initiatives and terminological inventions from the 1970s
onwards failed to lead to substantial changes in the perception of VET as such, or
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to substantial changes in the system. Major researchers in the UK (Unwin, 1999;
Ryan, 2001; Bynner, 2011; Fuller & Unwin, 2011) pick up these issues constantly by
pointing, above all, to the pedagogical deficits of the English approach which results
from discounting the importance of educational elements in VET programs on the
one side, and from sticking to a strict terminological divide between “education”
and “training” on the other. There seems to be an obvious paradox in that a country
with a poor reputation for vocational education comes up with a conceptual innova-
tion such as a National Vocational Qualifications Framework, which the government
commanded to be installed when dissatisfaction with VET continued to persist in
the 1980s.

Another trait of English VET, which leads us to question whether this is really
a pure “market model” of skill formation (Greinert, 1988), is that there is a strong
school-based route into employment. This route, due to distrust of company-based
training and lack of commitment from employers, holds the advantage that VET pro-
vision is more comprehensive and theory-based, i.e. more occupational than most
training leading to NVQs, but is considered to have “limited scope for employment”
(Brockmann et al., 2010, p. 93). This means that we encounter “two worlds” in the
English VET system due to a widening gap between school-based and work-based
pathways (ibid.) as one expression of institutional demarcation lines between (gen-
eral or general vocational) academic and vocational education in England.

The contrast between the Anglo-Saxon approach to VET and the German one has,
for a number of decades, been a topic of VET research in England, and the UK in
general, including the critical link between economic performance and skill forma-
tion (Prais, 1981; Raggatt, 1988), but also quality issues. Ryan (2001, p. 137) brings
into focus, looking at apprenticeships in particular, the “absence of process regula-
tion” in the English case due to a “competence-based’ approach to skill certification.
He concludes that “(...) what matters in principle for NVQ certification is demon-
strated competence in the performance of work tasks, and that alone. Educational
attainments should indeed form part of that assessment if they are needed for com-
petence, but are otherwise to be discarded as superfluous (...)”. Therefore, it may be
stated that in England the traditional neglect of formal work-based learning has even
been exacerbated by CBT and modularization.

GERMANY’S EUROPEAN STARTING POSITION: SPECIFIC PROBLEMS DERIVING
FROM AN APPRENTICESHIP-BASED VET SYSTEM

Germany is a country with a strong focus on educational principles and process
regulation, including in VET, due to particular historical developments and a
specific cultural and pedagogical pattern which supports an esteem for practical
learning (Deissinger, 2004). Since the apprenticeship system (dual system) is the
strongest stream in post-compulsory secondary education in Germany, its institu-
tionalization and didactical systematization and standardization are typical of the
German learning culture in VET (Harris & Deissinger, 2003). In this system, with

299



T. DEISSINGER

its 350 recognized training occupations, the commitment and interest of chambers
(as crucial employer organisations), trade unions and companies are essential and
are considered as prerequisites for keeping it going. A specific pedagogical com-
ponent exists in the compulsory subjects provided through school attendance in
the part-time vocational school, which stands both for theoretical vocational learn-
ing as well as general education during the apprenticeship. Ryan puts this in con-
trast with the British approach to VET: “A striking difference from Germany is the
absence of minimum training periods, such as a three-year programme for bakers.
Similarly, apprentices need not take part-time technical education.” (Ryan, 2001, p.
136). This compulsory post-secondary apprenticeship system in Germany is law-
based, not only through the education legislation of the federal states, but also —
with respect to company-based training — through a national workplace training
law, the Vocational Training Act (VTA), which can be characterized by two features
(Deissinger, 1996):

» It places vocational training in the hands of firms and chambers and thus
emphasizes the principle of self-government. The VTA takes account of the
traditional features of guild apprenticeship while at the same time submitting
in-company training to homogeneous, supervisable and examinable standards.
The “competent authorities” function as monitoring agencies for in-
company training and organize and certify exams during and at the end of an
apprenticeship.

» Although it only covers company-based training, the VTA contains stipulations
which confirm and refer to the existence of the second “learning venue”, the part-
time vocational schools. The legal framework is based on the discrete legislative
functions of states and the federal level under the German Constitution. Against
this background, vocational training is linked up both with the law on schools and
the law on labor.

With the political idea in mind of having to transfer the EQF philosophy, at least
formally, to a national semantic level, the specific German tradition and use of
“Kompetenz” appears “holistic” rather than “functional”, and therefore is more
related to the French or Dutch understanding of competence (Westerhuis, 2011). For
Germany, this poses the challenge of establishing a “competence matrix” featuring
vertical differentiation in reference levels and horizontal differentiation with respect
to various competence dimensions across traditionally separated spheres within the
education system without ignoring the specific quality of its established pathways
into employment. Leaning towards the EQF definition of knowledge, skills, and
competences as the relevant dimensions of “competence” in general, the German
framework (DQR) has now devised four competence dimensions (technical com-
petence, methodical competence, social competence, personal competence). This
classification clearly has its roots in the concept of Berufliche Handlungskompetenz
(vocational action competence). However, other qualifications (certificates) also
have to be included within the drafted DQR matrix. This means that qualifications
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(which are normally strongly input-steered as they are based on time, curricula,
examination modes etc.) have to be translated into notions of competence in line
with the levels of the DQR.

In Germany, the term “competence” is mainly used in combination with voca-
tional initial training in the dual system. Berufliche Handlungskompetenz hereby
stands for the objective that apprentices should attain the capacity for self-regu-
lation and problem-solving in a broad context of occupational tasks, for which
they are trained in a systematic way both in the company and in school, with
the latter providing general education and underpinning vocational knowledge
(Kultusministerkonferenz, 2007). The drafted DQR quite clearly arrives at a typi-
cal notion of competence which underlies this philosophy of VET in the dual sys-
tem of apprenticeship training in Germany. This understanding of competence has
always been linked to inputs rather than outcomes, because occupational compe-
tence as a result of training “embodies all that is associated with an occupational
identity” (Winterton, 2009, p. 686). Beyond technical issues, there is no doubt that
the process of establishing a consensus-based DQR ultimately requires a common
understanding and a common will of stakeholders to materialize this understand-
ing of competence in the various fields of education and training, but also to tackle
the “construction sites” of the German VET system. This means that structural
tasks directly affecting the DQR are just one element on the “European pathway”
which needs to be taken. Germany is also facing the issue of legal, administrative
and political consequences arising from the competence concept and its national
realization.

The strong focus on initial training in the dual system has constantly provoked
criticism within the national VET debate, quite in contrast with the above-mentioned
international reputation of this model of skill formation. Against the background of
missing links between various forms and sub-systems of VET, the federal govern-
ment in 2005 realized a revision of the VTA referring to the following intentions
(BMBF, 2005):

* the inclusion of vocational preparation schemes within the scope of regulation of
the law and with it the implementation of an appropriate system of qualification
modules;

» the transferability of credits obtained in school-based VET via by-laws of the
federal states;

* a more intense internationalization of VET by providing opportunities for
apprentices to undergo part of their vocational training abroad; and

* an ongoing modernization of examinations by establishing the “extended” final
examination.

It is obvious that modernization within the dual system currently mainly takes place
on the curricular level. It has materialized in the creation or revision of training
schemes within the system of “skilled training occupations” which now even include
tentative features of modularization. However, there is a general conviction in the
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research community that the system has to become even more flexible with respect
to the “transition system” (Euler & Severing, 2006; Baethge, Solga & Wieck, 2007).
On the other hand, interest groups, such as trade unions and chambers, are eager to
underline their belief in the efficiency of the dual system as the “silver bullet” when
it comes to integration in skilled employment.

As an instrument for “internal modernization”, the new VTA passed in 2005 con-
tains comparatively innovative stipulations which concern the relationship between
apprenticeship training in a recognized occupation and full-time VET courses lead-
ing to vocational qualifications (Lorenz, Ebert & Kriiger, 2005):

* The federal states can now determine which courses in full-time vocational
schools or in comparable institutions shall lead to a partial accreditation in a
subsequent apprenticeship. Applications for accreditation have to be submitted
individually to the appropriate chambers (as the “competent bodies™).

» Learners graduating from a full-time course leading to a vocational qualification
shall get the permission to undergo a final examination in a recognized occupation
before the regional chamber if the occupational profile proves to be equivalent.
This regulation also includes so-called “school occupations” outside the scope of
the VTA or the Craft Regulation Act.

Therefore, on paper at least, there is a situation in Germany where formal precon-
ditions exist through which a tentative approach towards more harmonization in
the VET system could be undertaken. However, the situation of full-time VET in
Germany shows that, in an “apprenticeship country”, alternative pathways leading
to vocational qualifications are hard to establish as more or less equivalent — which,
as we have seen, is a major conceptual idea underlying the EQF and its national
siblings.

FULL-TIME VET IN GERMANY: SERVING TWO MASTERS

German school-leavers not going to university normally undertake apprenticeships
in the dual system. In the past decades, the dual system has been faced with chal-
lenges associated with assimilating East Germany and with the critical training mar-
ket situation that emerged in the 1990s. One result has been the so-called “transi-
tion system” (Krewerth & Ulrich, 2006; Nef, 2007), which has established itself as
a “catch-basin” for disadvantaged young people, most of them weaker learners or
migrants. Special training programs and vocational preparation schemes offered in
full-time VET are now counted as what may be called an ancillary system to the dual
system.

Alternative pathways and opportunities for young people outside the dual system
bear the weakness of being too far away from real working life. This is even the case
for workplace-related learning arrangements, such as practice firms in the so-called
“vocational colleges” (Berufskollegs). This type of vocational school is an example
of VET outside the dual system and illustrates the problems inherent in full-time
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VET in Germany. Normally the students are aged between 16 and 18, and they have
to hold a medium-level school-leaving qualification. The function of vocational col-
leges is to provide young people with an “assistant qualification”, and the attainment
of an entry qualification for universities of applied sciences (Fachhochschulen).
Basically, these schools offer hybrid qualifications — which in fact correspond with
one of the basic ideas of the framework concept, i.e. improving progression from
VET to higher education.

While the official function of this type of school is supposed to be a combination
of training and educational progression, empirical findings (Deissinger & Ruf, 2006;
Deissinger, 2007) show that

» the occupational qualification is generally not valued as useful or attractive — a
result which is supported by the fact that most students report their intention to
take up an apprenticeship after completion of the Berufskolleg;

* the parking function of this kind of school seems to be very strong in the first year
of the course, while students in their second year have a clearer understanding
of their goals and motivations — which predominantly means taking up an
apprenticeship after completion, or progression to higher education;

 the Berufskolleg seems to function as a bridge between school education and the
dual system and therefore cannot be regarded as a real substitute or alternative in
relation to the apprenticeship system.

This specific type of school now provides the entrance qualification for the
Fachhochschulen as the regular qualification that can be obtained after two to three
years. Under certain conditions, according to the Baden-Wiirttemberg education
law, an assistant qualification can be obtained, which means that the “hybridity”
is now less important than in the past. On the other hand, it cannot be asserted that
links to the dual system would compensate for this, let alone in the sense of a reli-
able system of “accreditation of prior learning”, while the most important motivation
for students seems to be the improvement of their position in the training market
for a subsequent apprenticeship (e.g. banking or insurance) due to the insight that a
college-based course fails to offer portable labor-market relevant occupational quali-
fications (Deissinger & Ruf, 2006, pp. 168f.).

Although it is still too early to assess the consequences of the new stipulations
of the (revised) VTA, potentially they could help to establish bridges between sepa-
rated sub-systems and hence comply with some of the EQF premises. However,
there is no doubt that their practical relevance is dependent on the value companies
and chambers place on full-time VET in general and also on the political will of
governments to arrange what in Anglo-Saxon countries is called “recognition” or
“accreditation” of prior learning (including formal and informal learning). It is obvi-
ous that while the dual system still has no substantial links with higher education,
vocational full-time schools can indeed partly build these bridges, but — in contrast
to Austria (Aff, 2006) — they have to fulfill more or less ambivalent functions in rela-
tion to the labor market.
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CONCLUSION: WHERE IS THE GERMAN QUALIFICATIONS FRAMEWORK
LIKELY TO LEAD US?

Against this background “European construction sites” for Germany remain,
although they have to be solved primarily from a national point of view, i.e. in the
German case, with a clear focus on the so-called “transition system” and the specific
problems of full-time VET:

* Links between different streams within the VET architecture still seem non-
existent and they are normally highly dependent on federal state or regional
regulations, especially when it comes to vocational preparation and integration
measures.

 Differentiation within VET is weak in terms of skill levels and duration, although,
with a view to disadvantaged young people training in the dual system, for
pedagogical reasons, this should not be addressed exclusively to the stronger
learners.

* Links between non-formal and informal learning and formal VET are virtually
non-existent. It is interesting that even in the French education system concepts
have been implemented which correspond to the premises of the EQF (Ott &
Deissinger, 2010).

e Full-time VET remains detached from the dual system and may be seen as the
clearly weaker sub-system when it comes to portable qualifications relevant for
employment.

The first step “into Europe” for the German VET system could be to re-assess and
re-develop its system of links and accreditation mechanisms, not only with respect
to full-time VET. Such a move would not necessarily require it to copy the English
system but would reflect the acknowledgement of one of the crucial premises under-
lying the EQF, i.e. the appeal to “build bridges” between sub-systems, pathways,
forms of learning and institutions in the VET system.

In the German political and scientific debate, national agencies such as the Federal
Institute for Vocational Education and Training (BiBB) “welcome the development
of a European Qualifications Framework in principle”, as the Deputy President of
this national agency has phrased it (Weiss, 2007), stating that attainability of any
level of qualifications should become possible via the “vocational pathway”. On
the other hand, initial training is still seen as fundamental in this process. This does
not mean that there is a serious ambition to question the vocational principle with
its holistic notion of “full” and “fundamental” qualifications depicted in the term
Berufliche Handlungskompetenz, or the strong regulatory context in which the dual
system operates. While the French and English VET policies — regardless of their
specific national problems as “low status” VET countries — appear to be much more
pragmatic, the German debate can be characterized as considerably protective and
conservative, with the trade unions and the craft sector as the major defenders of the
traditional institutional arrangements in the VET system (e.g. Drexel, 2005). A first
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major mental shift could be to acknowledge that the German VET architecture no
longer is as clearly dominated by the dual system as it was in the past.

In January 2012, the relevant stakeholders in Germany (federal states, the fed-
eral ministry of education and science, social partners), who are represented in the
Working Group dealing with the German Qualifications Framework, agreed on a
draft which proposes a preliminary clarification of levels and qualifications (Esser,
2012). According to this resolution, normal (three- and three-and-a-half-year) dual-
system qualifications will be defined on level 4, occupational qualifications from
shorter courses on level 3, and the master craftsman (quite astonishing) will be set at
level 6 (which corresponds with a bachelor degree). It seems even more remarkable
that there has been no agreement on the equivalence of general school qualifications
and vocational qualifications so far — with the weird result that the former ones have
been, for the time being at least, excluded from the proposal. This shows that the
DQR will remain a construction site for some time to come. It is also evident from
this current stage of the debate that dealing with the framework concept remains
focused on input factors, such as course duration or curricular distinctiveness, but is
also strongly associated with stakeholder interests and perceived quality differences
between courses. All this underlines the statement by Winch, who concludes that
the “changing of a VET system, just like the changing of an education system more
generally, is dependent upon and also has ramifications throughout society and poli-
tics. It cannot be a simple matter of a technical recipe to aid economic growth, but
touches on the heart of what any society is about.” (Winch, 1998, p. 377).
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