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Abstract
WWW-based technol ogi es offer a wide spectrum of communica-

tion facilities in professional organizations. Two main para-
digms emerge as it comes to the question how to manage and
facilitate the synergy between domains of expertise and how to
make knowl edge effective. Thefirst paradigmisclosely related
to the traditional method of delivery courses, documentation
and quality control via proven procedures. Its accent ison the
consolidation, validation and broadcasting
of expertise via courses. Life-long learning
in this paradigm is the attitude at the em-
ployee to stay receptive for ever-new infor-
mation, and the attitude to be willing to
change oneself. The second paradigm is
based upon human resource management,
the learning organization and the impact
of peer-to-peer learning. Its underlying no-
tion isthat expertise is between rather than
in the individuals. In other words: knowl-
edge manifests during the interaction when
several persons are sparring on a certain
decision or design task.

Inthispresentation | will bring forward
how new methods and tools allow teams to
share expertise so that the quality of the
team solution exceeds the best individual solution. The strat-
egy to achieve thisresult isto assess cognitive styles and make
team member s awar e of the added val ue of complementary per-
sonalities. As e-technologies offer new unique pedagogical
methods to enhance student learning, it seems to be an urgent
and valid question how to manage learning communitieswithin
and between business sectors that have only few disciplinesin
common. The key mechanismin the procedures for generating,
sharing and managing expertise isin finding appropriate rep-
resentations that allow specialists to express and apprehend
conceptual networks. Concept Mapping and Mind Mapping
are such techniquesthat elicit the human mind to become aware
of tacit knowledge. Also conceptual representations make it
easier for partners to accept the difference in generated ideas
and to share underlying intuitions for critical stages in prob-
lem solving. In demonstrations it will be explained how con-
ceptual representations for orientation and navigation get
more and more impact in the training sector. In the next decade
these methods become vital for learning in Virtual Environ-
ments like VR learning games.
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I. Conceptual Awareness for
Learning the Unknown

The introduction of technology in the domain of learning and
teaching is not new. Mankind has used external representations
from the early beginning in order to get more grip on theworld,
but also on his’/her own mind. Famous examples arethedrawing,
the map and in particular nowadays the video registration. As
vectorized representationswereintroduced, it became question-
ableif and how thisflexibility could be used
asatool for learning. Computer Simulations,
Expert Systems and nowadays Virtual Real-
ity and Agentsfor extending our actions, are
good examples. In this presentation | will
elaborate on the continuoustendency toreify
knowledge and concepts as informational
objects rather than processes. Concept map-
ping is one of the more prominent members
inthefamily of cognitivetoals. Itsroleisnot
restricted to learning; itsfunctioning can best
be classified as “facilitator for idea genera-
tion.” The question to be addressed in the
presentation and discussionisif and how we
can further extrapolate the concept-oriented
approach for the further formalization of me-
dia-based learning?

I1. Conceptual Support for Learning

The intelligent support of learning cannot simply build upon
existing didactic or pedagogical theories; it needsto re-analyze
the nature of learning as theories from the past were developed
in contextswith adifferent infrastructure. Even further: the ex-
isting theories on learning were created because of “new” tech-
nological paradigms and artefacts rather than “clean” psycho-
logical or hermeneutic research. The current dominant paradigm
inlearning and teaching is still one of “ shaping behaviour”: The
teacher, the situation and the media should provide the right
information and control to the student. The leading themes are
behaviourism and control theory. Alternative approaches from
the era before the information age were scrutinized or just for-
gotten.

e Thenarrativelearning theory isone: it claimsthat learn-

ing isessentially an existential processwherelearning
partners can only really share experiences and under
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standing if they are willing to accessthe level of one's
life story. “Woven stories’ is aresearch project in co-
operation with the group of Erkki Sutinen; Joensuu
University (Finland); Gerdt et al [3] and Harviainen et
a.[4]. Itsbasic attempt isto formalize the building and
dynamic reallocation of story fragments so that learn-
ers experience semantic transitions rather than end-
points of information trails.

e Learning by imagination (Anschauung?) is a second
one. It postulates its main approach that learners need
to get access to the essence of atopic to be learnt by
exhaustive observation and contemplation. Quite of-
ten this paradigm is narrowed down to the attempt for
more and more realistic visualisations. In fact the
Kantian thesis on “Anschauung” pleads for the men-
tal- instead of the visual imagination. Talking about
Virtual Reality, itisentirely the questionif and how far
visual expressiveness helps the learner to understand
and remember. Egan and Nadaner [5] haveagain articu-
lated the mutual dependency between Narrative dis-
course and imagination.

e Conceptua awarenessisathird dimension that seems
to beignored in the attemptsfor new learning systems.

“...Soour initial teaching might begin with the myth
stories that explain, in an affectively engaging way,
the vital importance of heat to human life, along with
its attendant dangers. Thus we can tell the stories of
Prometheus and Zeus and of Sol and Phaéthon, and
we can tell of Hephaestus limping around his smithy.
The daring of Prometheus in giving fire to humans
and the terrible punishment meted our by Zeus show
the importance that control of heat has played in hu-
man civilization. It is a power that has made us like
the gods. Phaéthon’s escapades show what destruc-
tion can follow when this terrible servant gets out of
control..."

Memory, Imagination
and Learning: Con-
nected by the Sory.
Kieran Egan®

“Though a long tradition on the development of con-
cepts during the early schooling phase is well-known,
it has not well penetrated the practice of learning
tools nowadays. The basic principle of concept-for-
mation (which states that the omitted measurements
must exist in some quantity, but may exist in any quan-
tity) is the equivalent of the basic principle of alge-
bra, which statesthat algebraic symbols must be given
some numerical value, but may be given any value. In
this sense and respect, perceptual awareness is the
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arithmetic, but conceptual awareness is the algebra
of cognition.”
Ayn Rand in <http://
www.aynrand.org/ob-
jectivism/pobs2.html>

The central thesis to be defended here is that the information
age has articulated the informational aspects in learning. The
WWW is the obvious manifestation of the learning resource.
Searching and exploring are the dominant ways to reach the
information that you may need. The reorientation towards the
three af orementioned developmental aspects of learning is sup-
posed to bring a necessary complement in the resource-based
learning approach that is dominant today.

III1. Learning and the Nature of Concepts

Human learning and -devel opment isaprocess that occurs even
in rather poor conditions. Information management, meta-cog-
nition and incentiveslike competion and cooperation are stimu-
lators, but not exclusively prerequisite for learning. In many
situations we see the learning process as a side effect. At the
sametimethe pre-arranged learning (often called "instruction")
tends to incorporate more elements of the incidental and situ-
ated learning. These and the more epistemol ogical studies make
it clearer that concepts are not abstractions; they are situated in
real episodes of human life and it is hard to overrule them by
formal facts or procedures. One of the more observational phe-
nomena that support the experiential nature of conceptsis the
fact that they allow aquick and diverse generation of new knowl-
edge. This would be hard to describe in case concepts were
systematic and formal derivations of subsumed objects or cat-
egories. The power of concepts is in the fact that they serve
both as formal and perceptive anchors; At the moment of en-
coding not all features need to be included. At later stages,
some of theinitialy trivial features can be restored so that un-
foreseen attributes of the encoding situation become re-acti-
vated. As concepts emerge between large and mutually irrecon-
cilable knowledge domains, it is the question what precisely
their roleis. Animportant function of conceptsisits metaphoric
capacity: One conceptual context can easily be mapped upon an
other context; for instance the easiness by which a student
takes up a social mechanism between parents and appliesit for
making an excuse to his/her teacher. The swiftness of concepts
brings usto a deviant apprehension of its nature. And again we
see here an unnecessary side effect of our imagination of the
human mind as an information processor: As if knowledge is
data rather than a program. Concepts as side effects of inter-
situational knowledge can easily bee seen as ‘ broken particles
that allow the larger knowledge chunks to slide side by side;
they act as bearings. To make our imagination of concepts still
more clear, we can say that concepts are "transitions" rather
than "states"; they emergewilly-nilly during thefast interchange
of topics dueto external pressure or the flow of discourse. This
may explain why asynchronous communication revealsasmaller
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idea output than the face-to-face sessions. Though often ex-
plained interms of perceptual richness, itismorelikely that the
key factor here is rhythm that makes the real—-time interaction
more productive. The notion of concepts as transitional enti-
ties, conflicts with the standard representations like concept
maps. Here the nodes are descriptive entities, close to objects.
The links are relations and manifest as bridges between the
given facts. The relation as operator and the node as operand
seems quite evident from agrammatical / epistemic point of view,
but questionable if we observe the way concepts behave as
interchanges between states of thought. A more in-depth dis-
cussion on the epistemic versus semantic nature of concepts
can befound in Yeh & Barsalou® [7]. They claim that concepts
take different forms across situations, with each form contain-
ing properties relevant to its respective situation, and that situ-
ational information entersinto awide variety of tasksaslong as
conceptual knowledge must be accessed, not when it can be
bypassed using superficial response strategies.

IV. Concept Maps as Reflective Reconstructions

Early appearances of concept maps are thought templatesin the
mystical traditions like heretic and cabbalistic traditions. The
sefiroth has been mentioned in many publications as one of the
precursors to extra-mental representations. The static versus
dynamic role of concept mapping became clear during the 1950s
when the London underground maps needed to be displayed.
Though it displays around 300 stations, still the gestalt of the
lines and change stations are so clearly positioned that the
reader perceives alow amount of cognitive overhead; itisasif
the eyesareled to theimportant centres (Figure 1). Asthe centre
stations have been given more space and the outer stations less
space, the mechanism of the fish-eye has been used. Earlier

maps have been more literal representations, where the exact
topology was maintained. It led to adifficult understanding for
the traveller however. Beck has introduced the principle of a
schematic overview, for the sake of knowing when to change a
line. His contribution was to partly ignore the topographic at-
tributes of nodes, in this case the stations. The underground
map seems a reasonable metaphor for new coming orientation
devices on the WWW. Its size is the limiting factor at the mo-
ment; the graph structure* and creating its layout is an NP-
complete problem; Aroyo, Stoyanov & Kommers [1] and
Kommers, Ferreiraand Kwak, [6]. For the sake of |earning orien-
tation new tools have appeared recently.

Star Tree Studio® is a solution to Web navigation problems that
enables Web designers and webmasters to create, edit, and
modify information, which is then presented as Sar Trees™
(Figure 2). Herethe isomorphism between the actual |ocation of
adocument and its spatial position inthe map structure is com-
pletely detached. Each Star Tree is a branching structure of
nodes that represents HTML pages or some other hierarchical
structure, in the form of a graphical and interactive branching
tree. The user typically sees the main point of interest in the
middle as ared node. The circle of peripheral nodesisjust the
start of long entailments. They will appear if the user goesin
that direction. In this way the fish-eye browsing as defined by
Furnas [2] has arrived in quite an elegant way. The fish-eye
metaphor can be generalized into concept space; awareness is
the capacity to enlarge the resolution of the focal field while
being conscious where the second and higher order associa-
tions exist. In this presentation a number of available concept
mapping programswill be demonstrated (Figure 3). Each of them
has its own action repertoire.

Figure 1. The Optimized London Underground Map.
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Figure 2. Fish-eye Browsingin Star Tree.
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Figures 3. Concept Map Re-arranged by IHMC CMap Tool *(Footnotes)
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Endnotes

Seethe overview by Hans Zimmermann http://home.t-
online.deflhome/hanumans/sais.htm, in reflections on

Research. Volume 10, Number % December 1999. (pp 389-
400); Special Issueon Intelligent Agentsfor Education and
Training Systems, AACE, ISSN: 1093-023X.

Herbart'swork: .... (Vgl. Herbart, Johann Friedrich: [2] Furnas, G W. “Generalized fisheyeviews.” In Proceedings

Pestal ozzis | dee eines ABC der Anschauung als ein Cyklus of ACM SIGCHI ' 86 Conference on Human Factorsin Com-

von Vorubungen im Auffassen der Gestalten puting Systems, pages 16-23, 1986.

wissenschaftlich ausgefihrt..... <http://pestal 0zzi.hbi-

stuttgart.de/forum/hinz/herbart.htm>. [3] Gerdt. P, Kommers, P. Suhonen, J. & Sutinen, E.; StoryM:
An XML Extension for Woven Stories. Invited paper for

<http://www.educ.sfu.cal/peopl e/faculty/kegan/ the ITS2002 Conference; Biarritz, France. Monday June 3

Memorylm.html> and <http://www.educ.sfu.ca/people/ through Saturday June 8, 2002. (In preparation).

faculty/kegan/default.html>.

[4 Harviainen T., Hassinen, M, Kommers, P. & Sutinen, E.;
<http://userwww.service.emory.edu/~barsal ou/Papers/ “Woven Stories: Collaboratively Authoring Micro Worlds
Sit_Review_Files/situations_review_00.pdf> (2000). via the Internet” In: International Journal of Continuing

Engineering Education and Life-Long Learning. SSN
<http://www.businessweek.com/bwdaily/dnflash/jan2002/ 0957-4344.\olume 9, No 2/3/4. pp 328-341.
nf20020122_8839.htm>. Seerecent newsarticle by Stephen
H. Wildstrom. [5] Kieran Egan and Dan Nadaner, eds., Imagination and Edu-
cation (New York: Teachers College Press, 1988).
<http://www.inxight.com/products/st_sdk/>.

[6] Kommers, PA.M.,A. Farreiraand A. Kwak. (Springer Verlag,

<http://cmap.coginst.uwf.edu/docs/>. Berlin, 1996) ISBN 3-540-59483-3. Document Management
for Hypermedia Design.
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