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Research in the information society is undergoing radical change. The new challenges make it
necessary to rethink research and the ways of educating researchers so that they can cope with
them. We show that research has to be considered as skilled practice, consisting of numerous
component skills which have to be trained so that future knowledge workers can successfully deal
with unstable, uncertain and complex situations. As a practical application of this argument, we
outline a project for an integrated Internet service, called BASES - Basic Support for Educational
Study and Research.

1. Training researchers

It is not possible and, in fact, not sensible anymore to provide learners with pre-given answers to
pre-defined generalized situations. What they rather need are the skills for investigating themselves
the complex, new and uncertain situation they have to deal with. This kind of work is what is
usually called "research", or, using a modern term, "knowledge work". This demand a radical re-
thinking and re-design of teaching and learning, cf. e.g. [15], [16].

Knowledge workers typically have to "consume" and "digest" information from widely varying,
dispersed and uncategorized sources. They are being changed by information and seek to change
others by it. Changing context is characteristic of the situations knowledge workers have to deal
with. Buckingham Shum ([3] p. 902) calls these situations "wicked problems", as they cannot be
solved by known methods and pre-defined procedures. The process of identification and definition
(or, as we would say: construction) of the problem is itself the main task at hand, requiring complex
judgment and negotiation among the stakeholders. In this process of framing the problem, the
goals, constraints and possible solutions change permanently, as does the need for and use made of
information.

Research as a professional activity is, in our understanding, not restricted to the research
professionals at unviersities and in R&E departments in industry, but rather a basic and essential
skill for knowledge workers in the information society. But in our case we decided to specialize on
educational research.

3. Research as skilled practice



Research work is neither an art that cannot be taught or learned, nor a set of rules and regulations to
follow. It is a skill, or better a set of skills, that can be acquired (at least to a certain degree) and
whose acquisition can be supported by training.

The mastery of a skill is not a question of "all-or-none": it is not the case that one day we are
unskilled in a field and the next day we are experts. There certainly are steps and phases in the
acquisition of skills, i.e. in the emergence of the capacity. Following the model proposed by
Dreyfus and Dreyfus [8], who distinguished five steps in the process of passing from novice to
expert, Baumgartner/Payr [2] have outlined a three-dimensional heuristic model of teaching and
learning with thress different styles of teaching. These different teaching modes modes have
important impacts of the adequates types of learning interactions:
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The social perspectives and implications of these styles of teaching are substantially different. The
knowledge transfer model is based on the belief that there exist people who know the right answer
to a pre-defined question (e.g. the teacher). It is heir to a positivist tradition and corresponds to a
hierarchical career model with competition at its center. The "situated learning" model, on the
contrary, subscribes to the constructivist viewpoint where the coach collaborates with the learner to
cope with a complex real situation for which neither of them has a ready solution. At the beginning
of their concerted action, learners legitimately participate only peripherally [11]. During the
learning process, their responsibility grows continuously until the learners can themselves act as
coach for other, new learners.
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Fig. 3: Career and learning models

The difference between commonsense knowledge and scientific knowledge is not the quality of
knowledge itself. Both types of knowledge are structured experiences that one has to develop,
acquire, examine and apply for a viable (successful) action. The quality of knowledge does not
depend on the difference in range and object domain [12]. Scientific research develops (or should
develop) knowledge in a systematic way and uses a meta-language (second order language) to
describe the ongoing procedures and activities [9].

Whatever skill we want to train, we need a second order language which functions as a training
language. The lack of a meta-language in scientific thinking is the biggest problem we have to
confront in training research skills. The existing meta-language describes mainly the products of
research but not the activity, the process itself. In training the knowledge worker, we find ourselves
in a position where we can only judge if the product fulfills the scientific standards but not the skills
that have to be improved. We are like football trainers who can only comment the outcome of a
game, qualifying a won game as "good" and a lost one as "bad", without being able to specify what
was good or bad, what should be improved and how this could be done. A prerequisite for training
research is therefore to develop this meta-language, starting with identifying relevant actions and
processes that make up the complex practice of doing research.

4. Training research skills with Internet support — BASES project

The logical consequence of this change for learning in context ("situated learning" [4, 10]) is that
the support for training these skills itself should make use of the new media that are able to
integrate information, interaction and tools.

We follow this approach with the BASES (BAsic Support for Educational Study and Research)
project, an Internet service for supporting and training research skills. It is the hands-on



complement to a book on the subject that we are currently finishing. With BASES we support the
training of research skills in three different ways:

a) Cognitive Apprenticeship [6]: We provide different kinds and qualities of guided practice:

. general information and resources permanently updated and verified. These include links to
libraries, grants; reviewed software tools (freeware or demo versions) for research work
(e.g. mind-mapping software, bibliography packages); sample macros, stylesheets, forms
etc.

. training modules for research-relevant Internet techniques (e.g. searching for and in online
databases, assessing the quality of resources)

. interactive tele-learning modules with "human backing" for general research skills like
research design, writing, argumentation, referencing.

b) Anchored instruction [5]: Starting with common authentical problem situations, BASES offers a
wide range of activities to tackle them:

. FAQ collections

. moderated and guided discussions

. online interconnections among users

. modular tele-learning courses for different authentical problems (how to limit the hits of

search engines, how to quote Internet resources, ...)

c) Cognitive flexibility theory [17]: Learning to defend different points of view and to take multiple

perspectives:

. giving different examples of the same task (e.g. paraphrasing a certain quotation,
constructing the same argument on different logical bases ...)

. defending different points of view (e.g. presenting the arguments of an author and of his/her
critics, summarizing advantages and disadvantages of a certain procedure, product ...)

. choosing different methods on the same subject (taking a commensense approach and a
scientific approach, proposing a pragmatic and a theoretical solution, seeing a problem in
short and long term development ...)

We call this integrated site for research support a service, not a server, because we acknowledge
that it can only function optimally with "human backing". Beside the need for constant updating
and for dealing with requests, problems, contributions and suggestions, there are different situations
where support is necessary and new requirements arise. These could range from university teachers
using the resources as complementary material for their courses to students who need a last-minute
brush-up for presenting their thesis.

Making resources and training offers for research skills permanently available also addresses the
need for learning on demand. Skills cannot be acquired on store and in one step, but require
permanent training and refinement. With the help of BASES, learners can train their research skills
whenever they need them and in unison with their growing competence and the increasing
complexity of their research tasks.



Contrary to the book that we have been working on with little financial support, the design and
implementation of the BASES service requires more personpower than we have available at the
moment. The project is currently (End of october 1998) submitted to national funding programme
by the Austrian ministry of science. We are now shortlisted and have a final hearing in the middle
of november in Vienna. We hope to start with the end of the year. A prototype of some of our ideas
can be found under http://www .uni-klu.ac.at/~pbaumgar/deutsch/medien/html/21.htm

Summary

Interconnected problems, rapidly changing unstable environments, and an indeterminate future of
our society challenge our traditional education system. What is needed is not only factual and
procedural knowledge for solving pre-defined problems but the active skill of framing problems,
designing desirable changes and inventing ways to bring these changes about.

Research is not a gift based on "talent", "intuition" or "art" but a skilled social practice that can be
learned and trained. What we need is a second order language for this training process that satisfies
the following criteria:

. definition and isolation of different kinds of research skills and training of these skills

. development of a programme to progressively chunk these different kinds of isolated skills
to acquire a gestalt view of the research process

. integration of the challenges raised by new technologies in a self-study socio-technological
environment.

We propose the BASES project as a small step in this direction.
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