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| ntroduction

The use of the computer has drastically changed during the last decades—from a machine
mainly used for calculation and automation to an information and communication device.
This change went hand in hand with great progress in support for information processing
and communication. Several of the early visions of pioneers of these areas such as
Vannevar Bush [1945], Douglas Engelbart [1963], or Joseph Licklider [1960; 1968]
have aready been and are put into practice.

Nevertheless, it is still rather difficult to immediately get the information wanted in an
adequate quality and quantity from the computer. One possible way to tackle this problem
Isto support direct interaction among humans. In many cases humans are able to adapt to
contingencies (e.g., the recipients’ speed of the capturing of information, format and
contents that are understandable for the recipients) in amore flexible way than computers
and are therefore very efficient information providers for other humans. Sometimesit is
even impossible to formulate precise queries that can be interpreted and answered by
computers. A typical scenario is asituation, in which a person suffers from an anomalous
state of knowledge (ASK)—that is, the person knows that she has a lack of information
and has only arough idea of the information needed [Belkin 1980]. In till other casesthe
information is not stored in the computer, because it istacit in the heads of the people,
because it can not be formulated in away that can be stored in a computer, and so forth
[Ackerman 1994]. Here, it is essential to find a human expert who can help eliciting the
guestion and answer the question or give advice how to find the answer.

In my research work | aim at developing concepts and systems supporting
spontaneous dial ogues between humans allowing effective and efficient sharing and
exchange of information. This support is an extension of support for human-computer
interaction and human-computer-human interaction rather than their replacement.



In the remainder of this paper | will discuss some aspects of expertise and sharing and
exchange of expertise. | will then present two prototypes supporting the flexible sharing
and exchange of expertise.

Expertise

In this paper, | have so far only talked about information; however, with different
meanings. Although athorough discussion of epistemology would go beyond the scope
of this position paper, it isimportant to clarify some basic notions of human knowledge.
In this paper | will use the notions as follows: datais raw; information is data with
meaning; and knowledge is verified information [ Gross 1997b]. Expertise is seen as the
‘embodiment of knowledge and skills within individuals [McDonald & Ackerman 1998,
p. 315]. Whereas data and information can be easily processed by and exchanged via
computers, the verification that is inherent in knowledge is typically a human activity,
which can only be delegated to computers to some extent. Expertise is per definitionem
human. Therefore, sharing and exchanging expertise cannot be automated totally.

In the area of computer science these aspects—although in other areas such as
epistemology they have been discussed for centuries—have been neglected for along
time. For instance, classic information theory took a probabilistic approach (e.g.,
Shannon and Weaver [1963], Carnap [1962]). Later, several authors contradicted the
information theory of Shannon and Weaver and primarily focused on the processing
aspect (e.g., Newell and Simon [1972]). In the 1990s the ecological concept has been
trying to combine aspects of these two concepts into a more holistic approach (e.g.,
Devlin [1991]). In some areas of computer science this ecological concept has been
adopted. For instance, in parts of the human-computer interaction community it isused in
situation theory. Here humans (and to some extent robots) are seen as systems that have
to adapt to their environment and therefore constantly have to capture information about
their environment and processit (e.g., Maturana and Varela[1984]). An important point
in Situation theory isthat constraints vary in different environments and situations and that
therefore, information and knowledge are dependent to the respective setting. Jean Lave
calls these situative specifics and understanding under these conditions ‘local
epistemologies’ [1991]. As opposed to computers human experts often easily—
sometimes subconscious y—adapt to the respective settings.

Sharing and Exchanging Expertise

In many situations, in which the constraints are constant, users can find the information
needed without contacting others. Particularly because of the huge technological progress
it is often even faster to use technology rather than contacting others. Nevertheless, there
is—despite this technol ogical progress—quite some evidence in literature that even today
In many cases humans want or need to contact other humans in order to get the expertise
needed.

Twidale and associates [1994] report on an informal observation of a group of
students using OPAC terminals. They found that students did free queries as solitary
activities, but also had chance encounters with other students. Furthermore, they did



coordinated search and also joint search. Ackerman [1994] enumerates similar forms of
socid interaction among information seekersin digital libraries.

In another study Twidale and associates [1997] identified several tactics of information
seekers. Information seekers can consult colleagues and ask them for information and
references, they can wander around to search for information and hope to meet others
coincidentally; they can do brainstorming to generate numerous ideas; or they can
bibble—that is, they can look for existing bibliographies to the same or asimilar topic
(this strategy is often used on the WWW, when users use the bookmark list of other
users with smilar interests).

Thisempirical evidence shows that—amongst other consequences—flexible switching
between solitary work and information seeking and spontaneous contacts and dial ogues
with othersis a core requirement for flexible sharing and exchange of expertise. Kuhlthau
[1991] developed the notion of zone of intervention as an area, in which thisis possible.
She defines a zone of intervention as follows:

The zone of intervention is that areain which an information user can do with advice and assistance

what he or she could not do aone. Intervention within this zone enables the user to move along in the

information search process. Intervention outside this zone is inefficient and unnecessary; experienced
by users asintrusive, on the one side and overwhelming, on the other.

This zone of intervention is an areain which users are very efficient in gathering the
information needed.

Supporting the Sharing and Exchange of Expertise

We have developed two prototypes—the Computer-Supported Cooperative World-Wide
Web (CSCW) and the awareNESS environmEnt (NESSIE)—that support flexible
sharing and exchange of expertise including features of a zone of intervention.

The CSCW3 prototype constitutes a Web browser with vast collaborative functionality
[Gross 1997a; Gross 1998]. The fundamental metaphor is the room metaphor. A room
consists of a Web page and all users, who are logged in on the same CSCW3 server and
who visit the respective Web page at the same time. The CSCW3 prototype provides
support for single-user activities as well as for asynchronous, for synchronous, and for
semi-synchronous collaboration. Single-user features include the transfer and display of
documents (e.g., Web pages), a history mechanism, a private bookmark list, and so
forth. Asynchronous features include the exchange of private bookmark lists, group
bookmark lists, asynchronous group awareness information (e.g., persistent users’
history lists provide information about navigation paths), and annotations of Web pages.
Synchronous features include synchronous group awareness information (e.g., the room
view with group awareness information about CSCW3 users in the same room), room
chats (IRC-like text chat tools in each room), tracking (coupling CSCW3 browsers), and
group chats (IRC-like text chat tools for groups of users of coupled CSCW3 browsers).
Semi-synchronous features support easy transitions between single-user activities,
asynchronous collaboration, and synchronous collaboration and include people
overviews (overviews of all CSCW3 users and the rooms they are in) and rooms
overviews (overviews of all populated rooms and their visitors), find user buttons
(special buttons to search for other CSCW3 users), and business cards (with Email and
talk addresses, etc.).



The awareNESS environmEnt (NESSIE) is a generic extendible awareness
environment, which includes simple but powerful and lightweight mechanisms for the
generation and user configurable presentation of notifications at the standard desktop
interface [Prinz (to appear)]. We have integrated the awareness contexts into BSCW. The
BSCW system is former research prototype which has become a commercial product for
the organisation of shared objects and links on the WWW [Bentley et al. 1997]. In its
current version it provides a lot of functionality for cooperative work such as shared
workspace with access control based on the notion of groups, communication tools such
as Email lists, group scheduling tools, and so forth. In afirst attempt we used
workspaces for awareness contexts. Such awareness contexts gather a group of users, a
shared task, shared objects, and shared tools. In each awareness context awareness
information can be provided about the presence of users and the activitiesgoing onin it.

Conclusions

In this workshop | would like to discuss approaches for the support of the sharing and
exchange of expertise. The CSCW3 and the NESSIE prototype, which both support
awareness, communication and cooperation of users of the WWW, can be seen as alittle
step towards this direction.

Biographical Information

Tom Gross recently joined GMD, where he is currently working in a project on an
awareNESS environmEnt called NESSIE. In the years 1993-9 he was working at the
Institute of Applied Computer Science at the Johannes Kepler University of Linz,
Austria, where he received his Ph.D. in 1997. His research interests include CSCW, HCI
and global Internet-based information systems.

References

Ackerman, M.S. Providing Social Interaction in the Digital Library. In Proceedings of the Digital
Libraries Workshop - DL’94 (May 19-20, Newark, NJ). Springer-Verlag, Heidelberg, 1994.

Belkin, N.J. Anomalous State of Knowledge for Information Retrieval. Canadian Journal of Information
Science 5 (1980). pp. 133-143.

Bentley, R., Appelt, W., Busbach, U., Hinrichs, E., Kerr, D., Sikkel, K., Trevor, J. and Woetzel, G.
Basic Support for Cooperative Work on the World-Wide Web. International Journal of Human
Computer Studies: Special 1ssue on Novel Applications of the WWW (Spring 1997).

Bush, V. Aswe may think. The Atlantic Monthly 176, 1 (July 1945). pp. 101-108.

Carnap, R. Logical Foundations of Probability. University of Chicago Press, London, UK, 1962.

Devlin, K. Logic and Information. Cambridge University Press, Cambridge, MA, 1991.

Engelbart, D. A Conceptual Framework for the Augmentation of Man’s Intellect. In Howerton, P., ed.
Vistas in Information Handling. Spartan Books, Washington, DC, 1963. pp. 1-29.

Gross, T. The CSCW3 Prototype—Supporting Collaboration in Global Information Systems. In
Conference Supplement of the Fifth European Conference on Computer-Supported Cooperative
Work - ECSCW 97 (Sept. 7-11, Lancaster, UK). 1997a. pp. 43-44.



Gross, T. Towards Bridging the Gap Between Humans and Information Systems. In Proceedings of the
Fifth International Information Management Talks - IDIMT' 97 (Oct. 15-17, Zadov, Czech
Republic). Oldenbourg, Vienna, 1997b. pp. 147-156.

Gross, T. CSCW3: Transparenz- und K ooperationsunterstuetzung fuer das WWW. In Deutsche Computer
Supported Cooperative Work Tagung: Groupware und Organisatorische Innovation 1998 -
DCSCW 98 (Sept. 28-30, Dortmund, Germany). Springer-Verlag, Berlin, 1998. pp. 37-50.

Kuhlthau, C.C. Inside the Search Process: Information Seeking from the User’s Perspective. Journal of
the American Society for Information Science 42, 5 (May 1991). pp. 361-371.

Lave, J. Stuating Learning in Communities of Practice. In Resnick, L.B., Levine, J.M. and Teasley,
S.D., eds. Perspectives on Socially Shared Cognition. American Psychological Association,
Washington, DC, 1991. pp. 63-82.

Licklider, J.C.R. Man-Computer Symbiosis. |IRE (now |[EEE) Transactions on Human Factorsin
ElectronicsHFE-1 (Mar. 1960). pp. 4-11.

Licklider, J.C.R. The Computer as a Communication Device. Science and Technology (Apr. 1968).

Maturana, H.R. and Varela, F.J. El arbol del concocimiento (Der Baum der Erkenntnis: Die Biologischen
Wurzeln des Menschlichen Erkennens; Originally Spanisch, German translation). Goldmann Verlag,
Bern, Switzerland, 1984.

McDonald, D.W. and Ackerman, M.S. Just Talk to Me: A Field Study of Expertise Location. In
Proceedings of the ACM 1998 Conference on Computer-Supported Cooper ative Work - CSCW 98
(Nov. 14-18, Seattle, WA). ACM, N.Y ., 1998. pp. 315-324.

Newell, A. and Simon, H.A. Human Information Processing. Prentice-Hall, Engleweed Cliffs, NJ, 1972.

Prinz, W. NESSIE: An Awareness Environment for Cooperative Settings. In Proceedings of the Stxth
European Conference on Computer-Supported Cooperative Work - ECSCW 99 (Sept. 12-16,
Copenhagen, Denmark). Kluwer Academic Publishers, Dortrecht, NL, (to appear).

Shannon, C.E. and Weaver, W. The Mathematical Theory of Communication. University of Illinois
Press, Urbana, IL, 1963.

Twidale, M.B., Mariani, J., Rodden, T. and Sawyer, P. Awareness as a Mechanism for Supporting the
Learning of Database Browsing Techniques. Computing Department, Lancaster University,
http://www.comp.lancs.ac.uk/computing/research/aai -ai ed/information/ariadne/docs/original .html,
1994. (Accessed 11/6/1999).

Twidale, M.B., Nichols, D.M. and Paice, C.D. Browsing is a Collaborative Process. Information
Processing and Management 33, 6 (1997). pp. 761-783.



