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1 Introduction

In the last decades large amounts have been invested in the research and development of TEL solutions.
However, the market for Technology Enhanced Learning (TEL) has not been developing as expected.
TEL still plays a subordinate role in advanced vocational training in both companies and institutions for
further education. This is especially true for SMEs.

The Network of Excellence PROLEARN has the objective to promote research in two specified key fields
of TEL (personalised adaptive learning and learning with interactive media, WP1) and to find out how the
implementation of TEL in advanced vocational training can be increased. The findings are discussed with
representatives from research and practice, are then edited and subsequently distributed through
different channels.

PROLEARN considers as a starting point for a better implementation of TEL the improvement of the
interoperability and reusability of learning objects. l.e. it should be more easy to find, combine, adapt and
reuse them online (WP5). That is why metadata and standards (WP4) are important topics in
PROLEARN. Furthermore, it is assumed that the development and implementation of TEL solutions has
to pay more attention to the real world, i.e. the specific conditions and requirements of teachers and
companies with such a demand. The development of the market and business models for TEL will
therefore be analysed in WP 6. Central success factors for the introduction of TEL will be identified.
Development and usage processes of TEL solutions will be modelled so as to make them more efficient
and more effective (WP 5).

WP 7 will add another element by shedding light on how working and teaching in (knowledge-intensive)
companies can be interconnected with each other more easily on a strategic and operative level. The
following theses will serve as a starting point:

a) The world is moving towards a knowledge society. For companies this means that it is getting
increasingly important to create optimal conditions for effective and efficient knowledge work.
Appropriate measures will have an effect on work organisation, both internal and across
companies, and hence on the question in which circumstances professional learning can and has
to take place.

b) It is just the new learning technologies which offer knowledge workers the chance for new forms of
learning, which will give consideration to their special needs.

c) If we know more about the organisation and management of knowledge work and about the design
of learning arrangements for knowledge workers, it will be easier to achieve a breakthrough for
TEL in advanced vocational training.

Knowledge work management and learning arrangements are relatively new concepts. We will first of all
introduce them in this deliverable. Afterwards we will give an overview of the state of the discussion in
both thematic fields. The objective is to point out the gaps, i.e. questions which we think have received
insufficient attention in research and/or operational practice.

The result of this analysis will be the basis for the subsequent steps in work package 7 (development of
an integrated model, identification of best practices, monitoring of activities and developments in these
fields in Europe, ...). Task 7.1 will indeed provide some first clues on which points research and
companies should focus on in the future, in order to cope more easily with the migration to a knowledge-
based society.
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2 Learning Arrangements

Operational diversification processes, process-orientated operating and labour organizations, as well as
the fundamental reorganization of operational courses of action, have consequential changes in the
requirements of further vocational and operational development. Similarly to the process orientation of the
operating and labour organization, self-modification has been carried out in reference to the functions and
occupations of further education. In effect, it has developed a process-orientated further training in which
the promotion of authority plays a substantial role. This process-oriented further education suggests that
strategy, work- and learning processes should be interlocked as close with one another as possible
(Schiersmann & Remmler, 2002). For meaningful, action-oriented learning in the working environment,
the results of recent educational research handling the overall learning situation are discussed (Lave &
Wenger, 1991; Mc Lellan, 1996; Wehner, Clases & Endres, 1996), thus demonstrating a huge
importance in the contextual reference to the use of learning contents.

From the research of Schiersmann and Remmler (2002), the following aspects of process-oriented
continuing education are particularly stressed:

¢ informal learning context,

e the link between work and learning,

e the automatic control of the learning process and

e specific learning processes of groups and organizations.

As specified in the above criteria, institutionalised, curriculum-driven forms of operational and/or
vocational continuing education are becoming more frequently replaced by informal learning processes
such as ex. learning at work. These forms of learning, which aim more strongly on the development of
decision-making and responsibility, will be systematically researched and developed further under the
designation of the learning arrangement.

Ballin & Brater (1996) recognize under a learning arrangement above all the configuration of key-
qualifying action contexts. In the centre is located a holistic special task, which is prepared in such a way
that challenges one’s specific fulfilments of decision-making and responsibility (key-qualifications). This
means key-qualifications is not a question of new learning objectives, but rather of learning methods and
the configuration of learning situations within specialized technical and further training (Ballin & Brater
1996, Wilke-Schnaufer u.a. 1998). Learning arrangements can be regarded thus as deliberately-caused
combinations, which make it possible to make the procedure of learning conscious and shapable.

After Kirchhoefer (2004) a learning arrangement consists of certain configurations of conditions of
learning, which are shapable from the perspective of goals which can be achieved. The construction of
shapable parts of learning arrangements is the substantial content of the controlling and organizational
processes of learning. Learning arrangements develop after Kirchhoefer (2004) are typically unique for
each teaching and learning culture and are determined in strong measure also by the technical
possibilities.

An important element of the learning arrangement is the possibility of automatic control as a didactical
dimension. The self-activities of learning should be made possible and then promoted. With this
possibility, the developments in the information and communication technology open up new possibilities.
Even though computer-assisted learning is still frequently to a large extent foreign-steered in practice
(Schiersmann & Remmler, 2002), one is concerned with new leads in research, specifically with the
development of closer working strategies, (to a large extent) self-leading learning arrangements under
the use of new technical possibilities.

A short overview on the presently developed learning arrangements , which avail themselves to different
information and communication technologies, is obtained in the following section. In the center is located
the learning arrangements which avail themselves to Technology Enhanced Learning (TEL) and among
all things the enterprise as a learning place in the sense that work-based learning in occupational
education and training are considered. The following chapter (3.2) is concerned with resuming concepts
and learn-theoretical origins, which are relevant for the development of learning arrangements.
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2.1 Learning in the working environment with new technology-based
media

There have been some clearly recognizable changes within the development and further training of the
teaching and learning processes in regards to new Internet-based media. Since the beginning of the
1990’s, Multi-media systems and CBTs have been established in the development and further training of
many ranges, thus meaning that within a few years, the next level of development can be presented:
learning online with WBTs. The benefits in comparison to CBT can be seen by experts, tutors and
learners alike through the possibility of constant extensions and actualization of the given educational
provisions. This carries particular significance in the range of information technology, where the
production of knowledge takes place even more rapidly. Moreover, an unlimited number of users,
independent from spatial and temporary conditions can access the virtual learning platform and
communicate with one another. The next stage which is presently being developed is learning within so-
called "communities". Contrary to users of classical WBTs, virtual communities are characterised by the
fact that the contact between people exhibits a higher intensity and duration. Experiences are exchanged,
implicit knowledge about processes are shared and the accomplishment of difficult situations is discussed
together.

This form of net-based learning and the multimedia presentation of learning contents was developed,
converted, tested and evaluated in Germany for example within the new working process-oriented (APO)
IT Further-development systems, for the activities of the ex. network administrator. The characteristic of
this learning form consists of the fact that work-integrated processes can be learned and that the two
following aspects have a special relevance as well: the basis action-oriented contents are learned on the
job and the learning arrangement avails itself to the use of technology-based media.

2.1.1 The development of work-oriented contents for learning arrangements

The producers of learning software usually orient themselves to field-specific facets of the field of activity
in which they want to prepare for a certain target group. They do not pay attention to the installation
course of material operational processes of learning or of the integration of varying conceivable working
processes. The arranged curriculum which can be obtained through the specialized logical structure of an
area is rarely given over a logical learning structure which has expected conceptual formulations which
are systematically complex. In the following illustration, the generating of intervening logical
arrangements of duties for a specialized systematic curriculum is symbolically is represented by the
example of tasks with laser cuttings.

specific
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Figure 1: The intervention of a curriculum over specialized logic switching over task logic
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In the surrounding field of computer games, there are introductions (e.g. edu-gaming), a game and/or a
learning in almost realistic situations in order to place material connections and to increase the complexity
over a selectable "level .

An integrated further training work-process, which is applied in Germany for example in the context of the
further training in IT occupations, takes place no longer as before via vary-hasty instruction, but has
become on the basis more complex in the operational practice of embodied transfer projects. The project
partners and application partner identify together on the basis of the description of the specialist profile
practice-relevant contents, which are then converted in learning materials. The models are structured as
reference projects on the basis of work- and business processes.

With the help of these reference projects, the individual learners are supported at the time of the
execution of their transfer projects from operational practice (see Figure 2).
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Figure 2: Curriculum (nach FhG ISST APO-IT)

The advantages of this learning form are listed in the following points:

= The tasks within a transfer project usually contain varying original documents, which are needed
for the treatment of the project, which are also within the reference project. These can be placed
in a net-based material pool clearly and be used effectively in the working phase. The documents
can be maintained in a decentralized manner e.g. by the different manufacturers.

= |t can be accessed for a solution of the tasks within the projects, without a medium-break of
external data bases and Websites pertaining to the information research.

= The projects in co-operation with a coach which additionally take place with other learners, offers
one the possibility of collaborative, web-based learning.

= The concept of process-orientated learning, which is the basis for the organization of the IT
further training module, is planned so that the further training modules are always assigned to an
operational transfer project. Therefore it is an advantage that easily changes the individual
modules, one which can be easily adapted and arranged, as is the general case of electronic
contents.

2.1.1 Didactical requirements for multimedia content

Multimedia forms and methods of the Tele-learners, in their combination (medium-mix) and the concept
of the working process-oriented further training, support the self-steered and self-initiated learning
personality in special way.

The project-related learning process is important for the success of vocational learning within the working
process-integrated learning arrangement. This learning process is the basis of a phase model, according
to which action-oriented, vocational learning becomes systematic and individually modelled.

The complete task of learning is the integration element of the working process-oriented further training. It
integrates learning and working and additionally structures the learning arrangement of action-oriented
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multimedia learning which can be worked on with the project-related compilation of solutions for the
transfer projects (see Figure 3).
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Figure 3: complete learning task

This method is claimed from the learning know-how and develops operating-specific, self-initiated
vocational learning for the extension of the already available knowledge and additionally gives assistance
with creating operational solution knowledge as well as with the construction of solutions to problems in
the given transfer projects and beyond.

2.1.2 Further Results

Next to the already-described aspects for the action orientation and for didactical requirements are given
further concepts, which are found for the development of learning arrangements for learning on the job
with new technology-based media in the context of a Technology Enhanced Learning (TEL). These
include:

Action Learning

Situated Cognition

Job Task analysis and training development models
Apprenticeship training

The concepts and learn-theoretical beginnings play different roles depending upon the objectives and
purpose of work-based learning in occupational education and training. It has, however, the common
direction on learning on the job and/or working —process integrated learning. Work-based learning is
becoming an increasingly essential part of occupational education, whether in the form of internships,
apprenticeships, cooperative education, school-supervised work experiences, practicums, or clinicals
(Office of Technology Assessment, 1995). One of the three core components of the federal School to
Work Opportunities Act of 1994, work-based learning is defined in that legislation as Job training and
work experiences aimed at developing pre-employment and employment skills, attitudes, and knowledge.
Business and industry, national government, and public educators seem to agree that strong partnerships
and a larger role for employers need to be part of the reform of education, both vocational-technical and
academic (Bailey, 1995). Learning in context at workplace settings is seen as a means of making
education relevant to Job requirements and enhancing the transition from school to work. Work-based
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learning initiatives are being used increasingly by schools and community Colleges in preparing students
for work (Bragg, Hamm, & Trinkle,1995; Goldberger,Kazis,& O'Flanagan, 1994; D.S. Department of
Education, 1991).

2.1.2.1 Action Learning

As an alternative to classroom training, action learning has been adopted by business schools and
corporations as a work-based, experiential process for managerial development (Margerison, 1989).
Learning occurs through the activity of solving real problems, in the context of actual work assignments,
working with a group whose members assist each other to find solutions. Cusins (1995) defined action
learning as a set of activities that "create a context for creative decision making in uncertain situations"
(p-1). These activities include
(a) experiential learning, including disciplined reflection on the experience that involves reflective
observations, making sense of information, and applying learning to other situations;
(b) creative problem solving processes, involving problem definition, analysis, generation and
analysis of options, and implementation of the chosen solution;
(c) acquisition of relevant knowledge from human, print, or electronic resources; and
(d) co-learner group support, where individuals assist each other to make decisions and add
information from their own experience and resources (Cusins,1995).
A key aspect of action learning is asking questions to develop a better understanding of the functions,
skills, knowledge, and processes required to implement an activity or solve a problem. (Harnish & Wilke-
Schnaufer, 1998)

2.1.2.2 Situated Cognition

Cognitive scientists study how learning occurs by examining, perceiving, thinking, remembering,
understanding language, solving complex problems, and other activities for making sense of our
environment (Stillings etal., 1987). Recent research on how individuals acquire expertise in job tasks has
emphasized the importance of the social and physical context in learning. Raizen (1989) noted that
experts "call upon a range of clues provided by the environment, the practice and experience of their
fellow workers, and their own situated knowledge to address the task at hand" (p. 37). Learners rely on
the context in which instruction occurs to determine the usefulness and meaning of knowledge (which is
culturally situated and socially constructed), and this is critical to their ability to transfer that knowledge to
new situations (Brown, Collins,& Duguid, 1989). Drawing on the processes whereby novices apprentice
themselves to an expert or master practitioner who can model skilled behaviors and authentic activities
within a realistic work setting, Collins, Brown, and Newman (1989) proposed a cognitive apprenticeship
model of teaching. This approach includes four elements: content, methods, structure, and social
aspects. (Harnish & Wilke-Schnaufer, 1998)

2.1.2.3 Job Task analysis and training development models

Developed to help close the gap between what workers do and what a curriculum teaches, task analysis
identifies work requirements of specific jobs using information about tasks performed by workers in that
occupation to develop education and training programs based on the realities of the job. Job task
analysis identifies what a job includes and how to perform the job (Wolfe, Wentzel, Harris, Mazour, &
Riplinger, 1991). The process of job task analysis includes developing and validating a task inventory,
prioritising the tasks, and identifying training applications. Information is gathered from a review of written
documentation, one-on-one interviews with expert performers, a review by a panel of expert performers
or subject matter experts, or direct observations of workers. Brown(1997) identified three types of task
analysis models: worker oriented, job oriented, and cognitive oriented. (Harnish & Wilke-Schnaufer,
1998)

2.1.2.4 Apprenticeship training

Berryman (1995) believed that apprentice training is a "paradigm for learning" and described some of the
pedagogical characteristics of apprenticeship training. In this training, activities engaged in by learners
are determined by work to be accomplished on the job. The learning situation consists of a community of
experts and of novices who are inducted into expert practice. Learning has immediate use and relevance,
since apprentices are doing necessary tasks in actual work processes, rather than practicing for future
applications in a job. Apprentice training usually begins with simple tasks and proceeds to the more
difficult. It focuses on performance of skills and embedded knowledge that is not always articulated as
general principles. Standards of performance success are obvious to the learner and integral to the work
production process itself. Little formal teaching may occur, and apprentices take responsibility for their

Page 9 of 9



own learning by observing work sequences and identifying areas where additional skills are needed.
Collins, Brown, and Newman (1989) noted that "apprenticeship embeds the learning of skills and
knowledge in their social and functional context" (p. 454). (Harnish & Wilke-Schnaufer, 1998)

The quality of training depends on who is doing the training and how experienced the master or expert is
in the job itself and in effective teaching methods (Office of Technology Assessment, 1995). In work
settings, as in classrooms, the way that learning activities are organized can enhance or inhibit learning.
Using the concepts and findings from the theory, research, and application discussed above, a list of
characteristics of quality work based learning can be proposed as a starting point for the design of
learning activities that occur in work settings and as possible criteria for future research or the evaluation
of the quality of work-based learning programs.

These characteristics include the following:

1. Knowledge and skills relevant for an occupation are taught using learning tasks that contain
essential elements of the work identified by actual workers from all levels of the production
process or service area.

2. Learning activities are those typical of a profession, including social and organizational aspects
(how work is structured and carried out, interactions, and teamwork) as well as the specialized
technical skills.

3. Theoretical knowledge is taught effectively in connection with work tasks so that working and
learning are closely integrated and knowledge is more easily transferred to new situations.

4. Teamwork, problem solving, and collaborative work skills are taught through the design of
authentic work tasks and exercises used for instruction based on input from expert workers and
practitioners from the field.

5. Learning involves the use of equipment, tools, and materials actually used in production and
services by workers in the occupation.

6. Tasks can be seen and understood in the context of the total system and process of work, and
can be related to the end product.

7. Learning activities result in real products or services of use to clients or customers.

8. Learning tasks are sequential (activities follow a logical order), developmental (student moves
from simple to more complex tasks and builds on prior learning), and integrated (relation among
activities and to a larger whole is made apparent).

9. Learning involves frequent interaction with workers and expert practitioners of various experience
and skill level, but one experienced worker is identified and assigned to the student as mentor,
coach, and coordinator of learning activities and progress.

10. Learning involves independent activities requiring student initiative and responsibility, as well as
supportive coaching, advice, and demonstration by experienced workers.

11. The location of learning reflects the realistic demands of the workplace and the work contexts in
which knowledge and skills have to be used.

12. Learning occurs in a way that encourages ongoing, self-organized learning and includes a
balance of action, reflection, and application.(Harnish & Wilke-Schnaufer, 1998)

2.2 Where are the gaps?

The discussion of learning arrangements is affected by the key words: Action Learning, Situated
Cognition, Job Task analysis and training development models, Apprenticeship training, technology
enhanced learning, development of practice oriented content, didactical needs for e-media content. This
discussion has to be seen under respect of the characteristics of work-based learning.

There a some basic conditions which determine the success of the “new” learning arrangements. These
include the characteristics of new and future working environments, the general integration of
professional training and the future demands of professional training. Based on these characteristics
there are some gaps that must be taken into account for the development and implementation of learning
arrangements for professional training. These determining characteristics and gaps are listed below.

The characteristics of new and future working environments:

- To reach the goal to be the most competitive economy in the world in a sustainable way, there
must be excellent infrastructures for knowledge work and especially for knowledge work in the
service sector: “The Internet-world“.

- Implementation and enhancement of new flexible work organisation and competence networks

- The usage of information and communication technology for a sustainable knowledge and
innovation management: ,Quality of innovation*
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- Lifelong learning has to be understood as a natural learning culture in companies and the society:
Lconsistent learning culture®.

The general integration of professional training in economy and society:

The work processes themselves include a variety of reasons to learn. So, they are predestined to be the
basis for a learning arrangement. At present the employees are learning at the workplace informally,
supported by the technology included in the work equipment. Training and the used technologies and
concepts for training solutions have to differ between selective knowledge needs and a systematic
competence development.

The future demands of professional training:
- The sector of system related textual requirements

e strategical changes of technology

situational knowledge of details and individual, specific professional competence
electronic documentation and decentralised cost responsibility

updated and complementary competence

virtualisation and activities in virtual environments

- The sector of social and organisational requirements

steering of social constellations

dealing with private and working times ("Work-life-balance")
customer development and complex services

coverage of structural overload

super soft skills

The three identified main gaps in the area of learning arrangements:

e The change of the workplace to a learning place for knowledge-intensive work tasks

O

O
O

As a consequence of the change from the industrial society to a knowledge-based society
there is a fundamental change in the educational system, the professional training system,
the processing of knowledge and the knowledge adoption in companies.

Companies become increasingly aware that human resource are the most valuable
resources of a company. The employees are not only considered as a cost factor.

Employees cannot become younger and younger in an aging society.

Learning at workplace will become the standard professional training concept.

e The measurement of the outcome of a training course/activity

o

Questions of human resource management in a knowledge-based company get a new
meaning. Human resource development and organisational development get closer and
require new concepts. The aim is to make work more productive and attractive.

E-Learning, knowledge management and human resource management concepts are the
success critical competencies to solve the challenges of the change at work in the following
years.

E-Learning and knowledge management are the key tasks for more competitiveness,
innovations, flexibility and company value.

e Management of communities of learners

o

The use of informal knowledge become a success-critical task for competitiveness of
companies.

The distributed working tasks for one product requires concepts for the exchange of spatially
distributed employees.

Self-directed learning is increasingly required in the changing working society.

In general, the development of appropriate and high-quality learning activities and instructional materials
that effectively use the resources of a work setting in business or industry have not been adequately
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addressed. Almost no attention has been paid to the question how learning at the workplace should be
designed and how to use the workplace as a learning place that includes more than placing students in
jobs to gain work experience. The following research questions have to be answered:

What does it take to turn the workplace into a learning place for employees?

In school, teachers use curricula, lesson plans, pedagogical methods, homework, tests, and grades as
the building blocks of an instructional program with a clear structure and sequence, which can be
delivered with relatively consistent quality, and which can assess what students have learned.

How can quality and content of learning be measured, if learning opportunities are embedded in the
workplace and if they are not structured in the "classical" way (e.g. seminars, courses etc.)?

Every workplace is different both across and within industries. These industries produce different
products and services, for different segments of the market, with different technologies, work
organizations, and management structures.

Research on contextual learning reinforces the importance of active, experiential learning strategies that
are contextually based. These serve to increase student motivation, the relevance of education, and the
transfer of learning to work environments. However, learning within profit-oriented environments designed
for ongoing production or service delivery presents unique challenges to educators and employers. The
design of instructional activities will have to differ from those used in traditional classroom or even
laboratory settings.

Accommodating the often competing priorities of business profits and educational outcomes, while
making effective use of the opportunity for contextualised learning and the integration of schooling and
work, is a major challenge in implementing work-based learning.

How can work-based learning in knowledge-intensive work settings be structured to ensure
meaningful, high-quality learning experiences for students?
Conceptual frameworks can be found in situated cognition and action learning theories, and in the task
analysis models for curriculum development. Learning strategies developed in apprenticeship training
programs can also contribute to an understanding of how learning works in the workplace. These
conceptual theories, models, and research on contextual, workplace learning can be helpful in
addressing the following questions:
o What do we know about how learning works in different kinds of work settings?
e What does this tell us about how to design learning activities and materials for work-based
learning?
o What are the characteristics of high-quality work-based learning?
e How does education need to be structured at the workplace to provide students with a high-
quality learning experience?

2.2.1 Literature and further readings
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3 Knowledge work management (KWM)

Research in the field of e-learning has traditionally concentrated on the human / technology relationship.
Work is focused on increasing the functionality of technical solutions and adapting these solutions in line
with the needs and requirements of learners (and trainers). Alongside usability issues, it is above all the
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selection of an appropriate didactic design which is regarded as crucial in ensuring optimum support for
the learning and teaching processes.

One aspect of the mission of ProLearn is to support the increased practical use of technology enhanced
learning (TEL) within companies. Rather than concentrating exclusively on how new technological
solutions can improve the interaction between learners and learning applications, this approach also aims
therefore to shed light on management-related issues. Work package 6, for example, considers the
requirements which companies expect TEL solutions to meet, how implementation processes can be
optimised, and how the costs and benefits of these investments can be shown in a controlling framework.

Whether it is really worthwhile for a company to adopt technology enhanced learning or not depends
finally on the contribution which this technology can make to ensuring that work is performed faster,
better and more efficiently. For this reason technology enhanced learning should, in the future, be
regarded more closely in the context of work or the work organisation.

PROFESSIONAL LEARNING knowledge workers
WITHIN COMPANIES

spaau Bulules| g
sjuswalinbai qol

job design

KNOWLEDGE WORK
MANAGEMENT

of knowledge-intensive knowledge management
companies systems

management of e-learning technologies

Figure 4: Relationship between knowledge management and TEL

Learning needs are generated by changes in job requirements. These changes may be triggered by
management decisions which lead to changes in organizational structure and work processes
(organisational development) or by the introduction of new technical solutions which automate and
support work processes (e-work). In addition, decisions about who is responsible for which tasks, or
whether a task may be better performed externally, (human resource strategies) also have an influence
on how much learning is required.

Above all, the fact that the world of work is in a state of permanent flux has been largely ignored in
discussions of technology enhanced learning, which to date have focused on finding the right solution for
a static situation.

Bearing in mind the ongoing change processes in companies, it is both appropriate and necessary to
enrich the insights generated by learning and training research with findings from research undertaken in
the work and management field. Only when these two aspects are taken together do they produce a
"rounded" picture of professional learning. Having identified the gaps in learning and training research in
Chapter 1, this Chapter now explores similar gaps in work and management research in the field of
knowledge work — an area on which we wish to concentrate in particular in the framework of ProLearn.
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3.1 Identifying the gaps in KWM research

Efficiency and effectiveness are increasingly important factors for companies operating in the field of
knowledge and service work. As automation and outsourcing continues to reduce the number of people
employed in the production of goods in the industrialised countries, major rationalisations can now only
be made in the knowledge and service areas. Increased knowledge work productivity is thus destined to
become one of the biggest management challenges in the industrialised world (Drucker, 1991). This is
the view now shared by many experts. However, to date there is a lack of convincing approaches to
solving the problems inherent in systematic knowledge work management— in other words, a coherent
set of measures aimed at creating an optimum company framework for effective and efficient knowledge
work which is adapted to the needs of workers.

Ideally, knowledge work management should be an all-round management approach which begins at the
strategic level with a conscious decision about those knowledge-intensive activities which are to remain
in the company and those which are to be outsourced, and which ends at the operative level by
implementing organisational, technical and qualification-related measures which support individual work.

However, the design of knowledge work has only become a topic of interest, both in research and
business practise, in recent years (Davenport, 1998), and for this reason there are very few examples of
the consistent implementation of such approaches for operational purposes in the current literature
(Hermann et al. 2005). There is, however, an extensive research literature on related topics which may
well provide a source of important insights for knowledge work management.

The first step in identifying relevant insights, as well gaps in knowledge work management research, is to
develop a screening method which will facilitate a systematic search. In work research it is standard
practice to describe work systems along the axes of technology, organisation and human factors. Work
package 7 adopts this approach to a search for relevant research findings and gaps in knowledge, but
differentiates organisational aspects in terms of job design (i.e. organisation of work processes) and
management control (organisational structure or corporate management) such that our gap analysis is
based on the following four questions:

- Management: What do we know about the management of knowledge-intensive companies?
- Job design: What do we know about knowledge work or knowledge-intensive activities?

- Technology: What do we know about the use of knowledge management systems?

- Employee: What do we know about knowledge workers?

By delving into the literature on these four fields it should be possible to determine how sensitive
research, policy and business are to issues of knowledge work management, what insights and —
possibly products/tools — are already available, and what unanswered questions remain in the field of
learning in particular.

3.1.1 Research on the management of knowledge-intensive companies

It was in the 1990s that the idea came to the fore that the factor knowledge was destined to gradually
replace the classic factors of production — land, labour, capital and raw materials. This was primarily
demonstrated by the enormous success of young (internet) companies on the stock market — companies
which had practically no material assets to their name at all. The argument was put that the difference
between the book value and share value of these companies reflected their intellectual capital.

Since then a number of tools have been created and propagated which should help to integrate intangible
assets more firmly in corporate management. These include the Scandia Navigator (Edvinsson & Malone,
1997), the Intangible Assets Monitor (Sveiby, 1997) and the Balanced Scorecard (Kaplan und Norton,
1998). The latter, in particular, has begun to secure a firm place in European companies in recent years.
However, the EFQM model, which has been widely used in Europe for considerably longer, also falls into
this category.

A second line of research began focusing on the special characteristics and success factors of
knowledge-intensive companies and elaborating relevant organisational proposals (e.g. Alvesson, Zack,
Nonaka & Takeuchi, Nurmi, 1998, Nichols 2003). In contrast to traditional industrial firms, knowledge-
intensive companies appear to function according to an entirely different set of ground rules. This has
been ascribed to the special characteristics of their products (i.e. knowledge-intensive services). Cramer
(2004) summarised this discussion as follows: "Knowledge-intensive services evince a set of
characteristics which, in combination with present changes in economic conditions and constraints, place
extremely high and unprecedented demands on modern methods of business management. Complex
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tasks which entail uncertainties and are only marginally amenable to standardisation are tackled by
temporary project groups which are capable of working — on a largely autonomously and self-managed
basis — across the usual internal company boundaries. The transfer of coordination tasks and the
delegation of responsibility and decision-making powers to the employee level, for example, inevitably
engenders a changing role for management. The individualisation of work and the high level of interaction
with the customer call for new methods of marketing. And as intellectual capital and its generation are
subject to entirely different natural laws, financing and controlling are consequently subject to radical
change. The age of the knowledge society calls for a radical rethink at every level of management."
(Cramer, 2004, page 204)

Bearing these considerations in mind, Nonaka & Takeuchi 1998 even recommend turning the traditional
hierarchical organisational structure on its head and introducing a hypertext organisation.

While this tool only appeared to be of interest to large companies initially, since Basel Il it has also
become indispensable for small and medium-sized enterprises to concern themselves with the
measurement of their intangible assets in order to obtain loans.

With the demise of the new economy this topic has faded out of the limelight somewhat. What remains,
however, are the control systems referred to above which were initially of most interest to large
companies. With the advent of Basel Il, small and medium-sized enterprises now have no alternative
either but to record their intangible assets as allocation of credit is made dependent on the existence of
corresponding control systems. A second, sustained effect is the enhanced importance attached to
human resource management which comes with the integration of learning and employee-related
indicators in company control systems — in fact, human resource management is increasingly perceived
as a strategic factor.

Recent research and development topics include, for example:
— The development of functional variants of the balanced scorecard, such as human
resource scorecards, knowledge scorecards, innovation scorecards, etc.
— The modelling of cause-and-effect relationships between strategic metrics, operative
metrics, and design measures (e.g., the Competence Card).
— The evaluation of the (market) value of knowledge resources already available to a
company (preparation of knowledge accounts).

There is also a whole series of unanswered questions, as the following table shows:

Key gaps in the field of management control:

- There is a lack of tools which enable "objective" statements to be made about how knowledge
intensive a company is.

- There is a lack of statistics on the number of knowledge-intensive companies operating in
Europe.

- There is a lack of sound studies of the specific characteristics of knowledge-intensive companies.

- We know very little about how capable European companies are at present at implementing
knowledge-intensive innovations or about what the major obstacles are.

- We know very little about whether and how well the control systems currently used map
companies' knowledge obijectives.

- There is a lack of concepts which enable knowledge-intensive companies to flexibly adapt their
control and benchmarking systems to new requirements.

- There is a lack of tools which enable companies to determine where established processes and
structures hinder knowledge work.

- There is a lack of good practice examples which illuminate the relationship between
organisational learning and the knowledge work productivity.
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3.1.2 Research on the design of knowledge intensive work

In our view someone can be said to be doing knowledge work when they acquire new knowledge or
when they combine and transform previously available knowledge in a way which provides them with new
insights and knowledge (Hermann et al., 2005). Examples of knowledge transformation processes
include the abstraction and concretion of specific instances or the explanation and prediction of events
(see also Karni & Arciszewski, 1997, who propose 36 elementary knowledge "transmutations"). If a
particular activity typically involves a high degree of knowledge work, it is appropriate to refer to it as a
knowledge-intensive activity.

For a long time work research concentrated almost exclusively on industrial work. Hard scientific methods
and design principles exist for this type of work which secure productivity and work quality on the one
hand and the sustained performance and enduring health of employees on the other. The ergonomic
aspects involved in planning a new production system, for example, are taken into account from the
moment work begins on designing the work object (product) and manual or machine tools. The process
ends with a definition of the division of labour between man and machine, and between workers
themselves. Work processes are subsequently structured according to spatial, timing and human
resource factors. This is followed by the ergonomic design of workplaces. Finally, working hours and
guidelines for measuring pay are specified and the qualification of personnel planned (Luszak).

For a long time knowledge-intensive activities were excluded from work research. On the one hand it was
regarded as inopportune or unnecessary to intervene actively in the work of highly-qualified people. On
the other, manual activities are much easier to rationalise than intellectual ones. Today, with attention
shifting more and more to knowledge work it is becoming increasingly clear that those engaged in work
research need to reconsider this position completely. Design principles which are tried and tested in the
field of industrial work cannot simply be adopted in unchanged form for knowledge-intensive activities
given that knowledge work is subject to entirely different conditions and constraints and places very
different requirements on workers than does work in industrial production.

The following are a few aspects which are typical for knowledge-intensive activities (Milzus, 1996; Nurmi,
1996):

— Work tasks are for the most part planned, executed, monitored and organised independently by
workers themselves. This leads to a high level of complexity. Not all sub-activities can always be
mastered by the relevant person.

— Work is generated and undertaken in close cooperation with customers/cooperation partners.
Solutions must be developed spontaneously — mostly on site where the customer is. In many
cases actual final results can only be negotiated and specified in precise terms with the customer
during the project lifecycle. These factors all demand a high level of flexibility and improvisational
skills on the part of workers.
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— Work is often undertaken by internal and inter-company teams of experts. People with different
abilities, ways of thinking and interests often work together for limited periods of time. Mutual
incomprehension, interpersonal dynamics, and conflicts of interests all need to be overcome.

— One person is often responsible for several projects at the same time. This places very high
demands on workers' self-organisation skills. Activities need to be split up and interrupted and it
is often only possible to resume work hours, days or even weeks later. Every interruption costs
time and reduces productivity.

All these aspects contribute to the attractiveness of knowledge-intensive work. At the same time,
however, they are also one possible cause of low productivity. What is more, these characteristics can
also be partly responsible for health problems. Signs are accumulating which suggest that burnout as a
result of permanent stress and unpaid (voluntary) overtime is set to take over from physical exhaustion as
the main cause of lost working time. Knowledge-intensive work can be a cause of ill health (Brédner,
2001). However, very little is known about the relationships between these phenomena.

Key gaps in the field of job design:
- There is a lack of methods for "objectively" assessing the knowledge intensity of activities.

- We do not have any clear ideas about the specific demands and stresses which knowledge work
imposes nor do we have any tools for measuring the extent of such demands and stresses.

- There is a lack of intelligent concepts which would help to prevent permanent stress and burnout
without destroying the intrinsic motivation of workers.

- We do not have the tools which would enable us to reliably measure the productivity and quality
of knowledge work.

- We lack knowledge about the potential for and limits to the rationalisation and automation of
knowledge-intensive activities.

- There is a lack of design approaches which would ensure that productivity improvements are not
achieved at the cost of quality.
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3.1.3 Research on knowledge workers

Machlup was one of the first people to undertake empirical studies of knowledge workers. He
investigated the impact of automation on the labour market and, in the early 1960s, proposed doing away
with the distinction in statistics between blue-collar workers and white-collar workers. Instead he
suggested dividing workers into knowledge-producing and knowledge-utilizing professions. As defined by
Machlup, knowledge production workers are all those persons whose activities consist of transporting,
processing, interpreting, analysing or producing messages (i.e. data and information) and include
typesetters, typists or insurance brokers, but not dentists, chiropractors or nurses (cf. Machlup, 1998)
whose work - while it depends on knowledge — does not primarily involve data processing. Drucker, in
contrast, refers explicitly to knowledge as a raw material and defines "anyone who works for a living at
the tasks of developing or using knowledge" as a knowledge worker (Drucker, 1959).

These days it is highly-qualified activities which are mainly referred to as knowledge work. Davenport, for
example writes on the subject of knowledge work: “Characterized by variety and exception rather than
routine, it is performed by professional or technical workers with high level of skill and expertise.
Knowledge work processes include such activities as research and product development, advertising,
education, and professional services like law, accounting, and consulting. We also include management
processes such as strategy and planning.” (Davenport et al., 1996, page 54).

Specialist professionals and knowledge workers should not be regarded as synonymous, however.
According to Scarbrough (1999) these two groups differ in that the work of the first group is based on
knowledge — i.e. draws upon a defined fund of specialised knowledge which is acquired, to some extent,
in the framework of the relevant workers' training and education — while knowledge workers, in contrast,
work with knowledge itself — their own and that of others.

According to Scarbrough, knowledge workers work in an interdisciplinary and cross-organisational way
and/or across hierarchical boundaries and, as a result, fall between several stools:
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- Firstly, knowledge work only functions if the relevant workers have access to diverse sources of
knowledge. However, this contradicts the largely discipline-oriented division of labour which is
promoted by knowledge creating and transferring institutions (universities, training and
professional development institutions, professional associations, etc.) and which erects invisible
(departmental) boundaries and barriers within companies. At the same time, the exchange of
knowledge is also hindered by companies’ own interest in exploiting existing knowledge for
themselves. Knowledge cannot be exchanged entirely freely with (external) colleagues if a
company wishes to protect its knowledge head start over its competitors. Crossing organisational
boundaries is consequently a problematic task for knowledge workers.

- Secondly, because knowledge workers must work in a problem-oriented and interdisciplinary
fashion they forfeit the ability to orient themselves towards the paradigms, methods, standards
and values of their own discipline. In contrast to specialist professionals, knowledge workers are
not able to stick to the pure doctrine of their own disciplines, and their contributions receive only
scant recognition among groups of experts as a result. This applies to people with intermediate-
level qualifications as well as to university graduates and is one of the reasons why so many
young professionals experience a "reality shock" directly after completing training and beginning
work for the first time.

- This problem is compounded by the difficulties people experience with prevailing hierarchical
structures. Knowledge workers are, for example, often required to lead internal or even inter-
company teams of experts. The legitimation for this management role is derived exclusively from
the requirements of the job task, however, and not from the person's formal position. And
although 'getting things done when you are not the boss', or lateral leadership, (Fisher & Sharp,
1998) is especially challenging, the managers of such projects do not enjoy anything like the
same status within their own organisations as do the "real" line managers.

There are thus a whole range of special issues which human resource management still needs to adjust
to in its dealings with knowledge workers in many companies.

Key gaps in the field of knowledge workers:

- There is a lack of procedures and tools for assessing the type of knowledge a company will
require in the future.

- There is a lack of criteria for deciding when a company should create and sustain special
knowledge itself and when it would be better to source such knowledge from outside the
company.

- Companies are not aware of who should be regarded as a knowledge worker.

- At the present time it is not possible to catalogue the (informally acquired) skills and abilities of
good knowledge workers.

- We know very little about the relationship between knowledge workers' formal qualifications and
their informally acquired skills and abilities.

- There is a lack of available examples of sustainable personnel strategies and concepts for a
knowledge-based division of labour within companies.

- There is a lack of examples and criteria for determining how learning and work environments can
be designed and interlinked in a way which turns employees into good knowledge workers.

The literature mainly focuses on the optimum design of incentive systems for knowledge workers (e.g.
Horibe, 1999). These recommendations originate from the new economy boom period, however, during
which salaries and bonuses shot up astronomically. Many of the conclusions regarding the management
of knowledge workers therefore urgently need to be reviewed and updated where appropriate.
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3.1.4 Research on knowledge management

In recent years knowledge management has experienced a boom in the world of business and industry
as well as among researchers. Enormous efforts have been made to promote developments in this area
and to put technical and organisational solutions of varying degrees of complexity into practice. The
spectrum of approaches adopted extends from data mining through to content management, the
provision of knowledge maps, the establishment and support of communities of practice and the use of
low-tech solutions such as setting up teams in which experienced employees work in tandem with
novices, or the use of storytelling methods. It would be beyond the scope of this deliverable to undertake
a critical appraisal of all these different developments and in this context we can only touch briefly on the
subject of knowledge management:

Taking stock of knowledge management projects it becomes apparent that two very different approaches
exist: Some projects concentrate on a codification strategy involving the attempt to externalise, store and
preserve the knowledge which exists in employees' heads. The alternative approach is a personalisation
strategy which, rather than accessing knowledge directly, focuses on networking people who have
exclusive knowledge (Hansen et al., 1999). Although it is generally accepted that building a functioning
knowledge infrastructure is not a pressing technological problem (at least as much time and money must
be invested in organisational and human resource measures as in the development of the tool), both
approaches are nonetheless strongly geared to what is technically feasible. The codification strategy has
deeper roots in information technology and draws on experiences gained from the development of expert
systems and database solutions. The personalisation strategy, in contrast, owes more to communications
technology and makes substantial use of the internet as the basis for the creation and support of
communities of knowledge.

What both approaches - usually combined in practice - have in common is that they concentrate primarily
on one aspect of knowledge management: the storage and distribution of knowledge. Knowledge
management entails more than just this task, however. There are in fact four basic problems for which
adequate solutions need to be found.

- Firstly, access to knowledge which is already available needs to be optimised. In other words,
steps must be taken to ensure that knowledge is available in an appropriate form, at the right
time, and in the right place.

- Secondly, existing knowledge must be preserved and available to the company even if people
who have acquired important knowledge in their area of work leave the company — in other
words, building an organisation memory.

- Thirdly, knowledge use must be optimised. Knowledge must not be allowed to go to waste, but
must, for example, find its way into the product development and service provision process.

- Fourthly, knowledge management must concern itself with the generation of new knowledge and
the ongoing development of skills and abilities.

The last point in particular still poses a considerable challenge.

The initial euphoria in this field has subsided in other respects as well, however. Many companies have
found that knowledge management solutions which cost a great deal to develop and introduce are
insufficiently used and maintained by employees. In many cases system "acceptance" can only be
increased by adopting extreme methods such as linking knowledge management to target agreement
and remuneration systems.

This is not only due to the systems themselves. A number of mistakes have also been made in the past in
terms of the implementation of knowledge management projects (cf. for example Lucier & Torsilieri,
1997). Many promising knowledge management activities have failed because:
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- They have not been linked to specific business objectives (it is not enough to maximise
intellectual capital; a knowledge management project must demonstrably contribute to the
speeding up of the natural process in which added value is created for target customers).

- They have not been fully thought through (knowledge generation and organisational change are
mutually reinforcing. Many knowledge management programmes fail because innovation and
learning processes are not reinforced at the same time).

- They are too unfocused (knowledge management programmes must be designed to achieve
precisely defined objectives)

- Top management is not actively and permanent committed. (Sponsorship is not enough. Top
management must play an active role in the entire process. In other words, it must provide the
lead for the project launch, set aggressive objectives, change the organisation and control and,
where appropriate, re-focus the project).

Despite disappointing experiences in many cases, there is still a great deal of interest — as a recent study
has shown — both in the research community and in the world of business and industry in knowledge
management (Fraunhofer-Gesellschaft, 2005). However, the purely experimental period is now over.
Those who are interested in knowledge management in a business context today must, above all else, be
able to provide convincing answers to two questions:
1. Will employees make active and sustained use of the planned knowledge management
system?
2. Is it possible to demonstrate that an investment in knowledge management activities will really
pay off in financial terms?

In the meantime development work is continuing. Current trends include:

- The integration of various tools and systems (creativity tools, CSCW, content management, e-
learning, etc.)

- The interlinking of knowledge management activities with business and work processes as well
as corporate strategies.

- llluminating corporate culture and motivational aspects (such as incentives for employees to
share their knowledge).

- Support for the integration of highly-specialised expert knowledge or experience-based
knowledge (tacit knowledge).

- The development of solutions which are tailored to the needs of small and medium-sized
enterprises in particular.

- The ongoing development of technical (software-based) means (ontologies, system integration,
etc.) in order, amongst other things, to relieve users of tiresome work steps and to increase the
flexibility of systems.

Key gaps in the field of knowledge management

- We do not know enough about the special requirements which knowledge workers expect
knowledge management systems to fulfil.

- We do not know enough about the specific challenges confronting different-sized companies in
different sectors of business and industry.

- There are no solutions available which support the generation of knowledge.
- Companies have not implemented sustainable strategies for dealing with knowledge.

- There is a lack of procedures and tools for reliably assessing the exclusivity and quality of
knowledge resources.

- There is a lack of criteria for evaluating whether it would be worthwhile to invest existing
knowledge in actual products.

- There may be a lack of systematic procedures for the efficient development and successful use
or marketing of knowledge products.
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4 SME key research areas (KIA)

Drawing on the gaps in the four topic areas, it is possible to pinpoint the concerns which need to be dealt
with in more depth in the six key issue areas (KIA) as follows:

- The focus in the Competence Development KIA is on the interrelationships between changes in
work and the learning requirements of and options available to knowledge workers.

- The New Work Organisation KIA concerns the relationship between internal and outsourcing
strategies or internal personnel deployment planning and the knowledge intensity of work.

- The Organisational Learning KIA should shed light on the interdependencies between a
company's capacity for change and issues relating to job design.

- The Knowledge Product Management KIA is primarily concerned with the way in which economic
use can be made of knowledge resources and how knowledge products can be used to generate
rationalisation effects for knowledge-intensive activities.

- The Performance & Productivity KIA focuses on the relationship between job design and the
productivity or quality of knowledge work.

- The Performance Management KIA relates to the impact of management decisions and
controlling strategies on knowledge work and learning.
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The emphasis of each KIA is substantiated briefly in the following. Figure 5: WP7 in the ProLearn
framework

shows how the KIA relates to the four dimensions (knowledge worker, management of knowledge
intensive companies, knowledge management systems und knowledge work). It also shows how these
topic areas fit into the overall ProLearn project.
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Figure 5: WP7 in the ProLearn framework

Summarising the insights provided by expert interviews and the findings generated by the research into
the relevant literature undertaken during the project it is apparent that — as things stand — there is an
information deficit in all six KIAs.

Key gaps in the field of knowledge work management

— There is a lack of an overview of activities (press releases, publications, etc.) according to the key
issue areas (KIA) that show research activities in all EU countries and products and services
offered in this area.

— There is insufficient data available about future activities and trends in the key issue areas
described.

— There is an absence of a common European-wide information and database portal for research
and industry that covers issues described above.

— There is a lack of conferences, workshops, seminars, etc. taking a holistic approach to knowledge
work management and learning arrangements.

— There is a mismatch between industry requirements and suppliers in KIA tasks that should be
solved. This mismatch is caused by non-appropriate offers and unclear cause-and-effect of
expected increase of performance.

— There is a gap in the disaggregate data about the knowledge work management market (e.g. how
many knowledge workers are there? In which branches do they mainly work?).

- There are no benchmarks for the evaluation of the key indicators of the service performance of
knowledge workers.
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41.1 KIA: New Work Organisation - Division of Work According an Explicit
Knowledge Strategy

Since the creation of value is being achieved increasingly on the basis of knowledge, it is crucial for the
survival of companies to position themselves correctly in relevant networks, and besides to be guided by
a foresighted knowledge strategy as far as internal work division is concerned. There are only few areas
now, in which single companies would be able to offer complex products and services by their own
efforts. Many knowledge-intensive companies are integrated into networks, in which the end product is
produced by a multitude of partners. The media industry is a very good example for this. There are
specialists for every single step in the digital production procedure, while another company takes on the
task of coordinating and offering the end product to the customers. With this kind of divided production,
knowledge work mainly occurs at the interfaces of the single steps of the process and at the integration of
the single parts into the complete product. To what degree a specialist does knowledge work depends on
how intensely he concentrates on his core areas. The narrower the area of his tasks and the more he is
detached from the overall process, the smaller is his share of knowledge work. Therefore, new forms of
work division have to be found — both inplant and interplant — which guarantee that a company can
optimally put to use its knowledge resources and which at the same time allow to continuously
complement and update the existing knowledge.

4.1.2 KIA: Knowledge Product Management — Turning Knowledge Into Products
and Tools

Knowledge exists in people’s heads. But it can also manifest itself in processes, tools and other artefacts.
It is one challenge in a knowledge-intensive company to use those so-called knowledge products
purposefully, and another one to develop them for themselves or to market them. There is a great need
for action, especially concerning the question of how to turn knowledge into products. Often it suggests
itself to pass on knowledge to others, which in the course of work has been turned into checklists,
procedural models, e-learning modules or software tools, instead of merely using it oneself. Many
business segments have been created this way. However, many companies have problems estimating of
what quality their knowledge is, which knowledge can be turned into products and services and if the
effort is not worthwhile. Furthermore they lack systematic procedures for developing and marketing
knowledge products. Not only the development of knowledge products but also their implementation in
the company is still a challenge. There are countless tools and consulting services in the market, which
makes the very choice difficult, and later usage is often not optimal. Part of successful knowledge
management, therefore, is the definite identification of knowledge transfer tasks as is the choice,
implementation, and the organisational implementation of adequate solutions, where applicable.

4.1.3 KIA: Organisational Learning - Creating Appropriate Structures for
Knowledge Work

A considerable freedom in arranging one’s work content and processes is characteristic for knowledge
work. Often, however, it is in conflict with the — sometimes very strict — regulations and administrative
procedures in a company, for which the relevant person works. Friction and losses in productivity are
inevitable. An increase in knowledge work therefore entails some rethinking in many companies.
Someone setting up machines, for example, works on location at the customer’s, and basically relies on
himself only. He has to arrange things with representatives of other companies, make sure that they
make their contributions, and coordinate them. When unexpected obstacles and problems occur, he
spontaneously has to develop new solutions. And quite often, he has to make decisions with enormous
consequences. No matter what happens, it is his responsibility that the deadlines are met. How to
achieve this end is in his hands. This kind of work has hardly anything to do with the traditional skilled
work in a manufacturing company anymore. The existing structures and processes offer only little
orientation and support for knowledge workers and thus have to be altered. In any case, there is more to
organisational learning than just a one-off adaptation of the organisation to the requirements of
knowledge work. Rather, the company’s ability to implement knowledge-intensive innovations has to be
strengthened by new concepts of organisational and human resource development.

4.1.4 KIA: Competence Development - Qualifying and Supporting Knowledge
Workers
In future, a company’s success will increasingly depend on competent and efficient knowledge workers

as personnel. The employees have to be enabled to “work across borders” and they have to be given the
opportunity to systematically build up and develop the competences that their job requires. Especially
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knowledge workers working in projects fall between two stools (Scarbrough, 1999): On the one hand they
work multidisciplinary and therefore cannot simply rely solely on the knowledge and standards of their
own field. On the other hand they work at the interface between different departments, organisations and
hierarchies. So they do not really fit anymore in the organisation structure of the company where they are
employed. For this reason they often excluded from both a career in their field as a skilled worker and in
the management. And since they can profit little from the classical offers in further training — due to the
diversity and complexity of their tasks — they rarely acquire formal qualifications that are generally
acknowledged. It is necessary to have new concepts of human resources development, which enable
knowledge workers to systematically build up and exchange qualifications. Some companies have
identified this problem and are developing project careers as a third possibility beside professional and
management careers. All other companies still adhere to the principle “hire smart people and leave them
alone” (Davenport et al., 2002).

4.1.5 KIA: Performance & Productivity - Following Adequate Objectives in
Quality and Performance

Just as in industrial production, it is necessary in knowledge work too to control the “magical triangle”
consisting of time, cost and quality. As such this task is not an easy one. In the case of knowledge work
there are two additional difficulties: On the one hand, it is not easy to standardise knowledge-intensive
operation processes. On the other hand, it is no easy task to assess the quality of work results.

These tow additional challenges can easily be exemplified with the help of consulting projects. At the
beginning of a consulting project there often is just one rough objective (e.g. increase of customer
retention, acceleration of innovative processes, etc.). It is part of such projects - in agreement with the
customer — to make the project’s objectives more and more precise until a solution has been worked out.
Therefore, it is not easy to plan and rationalise knowledge-intensive jobs in advance. Furthermore,
neither the quality to be achieved nor the specific worksteps are certain. This too is negotiated with the
customer in the ongoing process. For quality levels can be agreed upon only if the objectives are clear.
But new solutions have to be developed since it cannot be left to the employees to decide which criteria
they adopt for their own work. One solution, for example, is to generate performance-guiding principles,
which present objectives for quality and performance to the knowledge worker on a rather abstract level,
which serve as guidance.

41.6 KIA: Performance Management - Controlling Knowledge-intensive
Companies

Knowledge-intensive companies need controlling systems so as to cope successfully with knowledge-
intensive work processes. A problem that arises with performance management in knowledge-intensive
companies is that quite different criteria for performance may exist within the same trade, depending on
the company philosophy. This can be illustrated by two types of school. In a school for mentally
handicapped children the objective is to convey as much information as the children can take in. An elite
school has a completely different objective: to educate “the best.” Therefore it would be a mistake to
assume the same performance criteria for both types of school (Drucker, 2000). It is necessary for
knowledge-intensive companies to become aware of their own “mission.” Only then can controlling
systems be developed, which take into consideration not only the “hard facts” (above all financial key
data) and common “soft skills,” but which really do justice to the character and objectives of the
organisation.

5 Conclusion and further activities

The best way of ensuring that technology enhanced learning is more firmly embedded in company
practice is to demonstrate how and to what extent TEL contributes to improving company
competitiveness. This will not be possible, however, if our perspective is restricted to learning and training
research. While insights generated from management and work research help to round off the picture,
this has been inadequate to date.

Deliverable 7.1 should demonstrate where, from the point of view of the ProLearn partners involved in
WP7, there is a need for further action and research in the topic areas of "Design of action-oriented
learning arrangements”, and "Knowledge work management". The next work step will be to take an
integrated view of both areas (Deliverable 7.3) and to develop a method of screening for and identifying
good practice examples in research and design projects.
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