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Foreword

This volume contains the final drafts of the papers and posters selected for presentation at the 22™
Annual Meeting of the Cognitive Science Society in Philadelphia, PA, August 13-15, 2000. A
glance through the Table of Contents shows that this meeting reflects the eclectic and forward-
looking character of Cognitive Science as it comesinto its own at the turn of the Millennium.
“CogSci2000” embodies a set of scholarly contributions that range from psychological and
neuroscientific experimentation through computational modeling to philosophical musings about
the foundations of the field. In our view, the coherence and range of these contributions
characterize the emergence of Cognitive Science from the status of an interdisciplinary field to a
full-blown discipline with its own formalisms, methods, techniques, and overarching goals: to
find a computational theory of Intelligence.

Having just offered a description of cognitive science that has the smell of a definition, we hasten
to back off from that designation: Hardly any scientific discipline, not even speaking of the
humanistic ones, succumbs readily to such definition. We offer the phrase as one that suggests
and encompasses many of the themes that underlie the specific research questions taken up in this
collection and that recur elsewhere in the cognitive science literature.

Coherent as our field seems when described in one grand phrase, it is not easy to subdivideit into
proper parts. Categorization isitself one of the most vexed unsolved issuesin our field (and thus
the topic of several sessions at this meeting). Y et asamatter of practicality, as the hosts of this
conference, we were forced to try, if only to cobble together paper and poster sessions that would
have maximum organization and minimal overlap, allowing the conference attendees to choose
among parallel sessions with a minimum of handwringing and regret. We hope that the attendees
will be satisfied that the sessions are productive, lively, informative, and, in general, alot of fun.

We turn now to acknowledging and thanking the many people, groups, and institutions that made
this conference as successful asit was.

The COGNITIVE SCIENCE SOCIETY BOARD, for inviting us to host CogSci2000 and for
providing the framework, backup and advice from prior conference organizers.

The PROGRAM COMMITTEE that stewarded the review process, farming out the papers,
personally reviewing many of them, nagging the reviewers until they sent their reports, and
finally making their recommendationsto us. There were 319 submissions requiring about 1000
reviews. 95 paper submissions (out of 248) and 130 posters were accepted. The poster
presentations include those paper submissions that were converted to posters based on the
recommendations of the program committee.

The VOLUNTEER REVIEWERS from the cogsci community who carried out the difficult task
of reviewing quite wonderfully. This allowed usto provide at least two, in most cases three,
reviews to each author whether or not the submission was accepted for presentation. Although
these reviews were perforce short and sometimes there were partial mismatches between reviewer
and reviewee, our impression is that the process — compressed into a few short weeks —worked
very well. There were afew complaints, to be sure, so when appropriate we obtained yet more
reviews at the last minute. We also received very many gratifying letters from authors both
successful and unsuccessful expressing their overall satisfaction with the process.



Our POSTDOCTORAL FELLOWS and ADVANCED GRADUATE STUDENTS who were
repeatedly pressed into service for a host of tasks.

TOBY MINTZ and IONE FINE for organizing the Tutorials, BONNIE WEBBER for the
solicitation and selection of symposia, and MARK STEEDMAN for assembling the Panel on
Education.

Our PROVOST ROBERT BARCHI for his useful opening welcome and remarks.

Our PLENARY SPEAKERS, JAMES ALLEN and RANDY GALLISTEL, for their talks which
in addition to the scientific content set the intellectual tone for these meetings.

Our very specia thanks go to TRISHA YANNUZZI who in essence“is’ CogSci2000 from the
beginning to the end in al administrative aspects including the automation of the very efficient
and smoothly run submission and review process. We wish we had the wordsmithery to express
our gratitude to her, but we must settle for aresounding and heartfelt THANK YOU to TRISHA
and to her small, but incredibly efficient staff, ANN BIES, LAUREL SWEENEY, JENNIFER
MACDOUGALL, NICOLE BOLDEN and LEE LEIBER (IRCS Technica Staff).

For financial support: NATIONAL INSTITUTES OF HEALTH, MICROSOFT
CORPORATION, the COGNITIVE SCIENCE SOCIETY, and the INSTITUTE FOR
RESEARCH IN COGNITIVE SCIENCE at the UNIVERSITY OF PENNSYLVANIA.

And, of course, the AUTHORS of paper and poster submissions without whom there would be no
CogSci2000. We thank them and applaud them for their efforts in the preparation of these
submissions and placing them before their peers, thereby furthering knowledge in the field of
Cognitive Science and inspiring its practitioners — certainly including us.

Welcome to CogSci2000!

Lila Gleitman and Aravind Joshi

Hosts, CogSci2000

Co-Directors, Institute for Research in Cognitive Science
University of Pennsylvania
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Invited Speakers

Spoken L anguage Systems and Human Communication
James F. Allen, University of Rochester

A conversational agent is a system that can engage in natural language conversation in order to
further its goals. Such a system requires a concerted effort to bring work in natural language
understanding, dialog modeling, knowledge representation and reasoning into a single coherent
system. The TRIPS system is a specific agent that can support unconstrained dialogue in order to
assist the user in problem solving tasks. Significant effort has been made to make the system
robust, so that it can perform well even in the face of inevitable speech recognition errors, and
can continue the dialogue in a natural way under any circumstances. This talk will discussthe
overall project and its accomplishments so far, and then focus on afew specific mechanisms that
enable robust interaction. It will also review some recent evidence on the nature of human
language comprehension and discuss the implications of this work for future dialogue systems.

The Symbolic Foundations of Conditioned Behavior
Randy Gallistel, University of California, Los Angeles

The concept of associative learning has been central to psychology for more than a century. In the
60s and 70s, the associative conception of mind was challenged by the rise of the information
processing approach, which emphasizes the construction of a symbolic representation of
experience by means of computational operations. This latter conception has come to dominate
thinking about sensory processing and perception at both the psychophysical and the
neurobiological levels of analysis, but it has remained largely alien to our thinking about learning
and memory. Conditioning paradigms — Pavlovian and operant conditioning protocols — were
created in order to establish the laws of association formation, and it is widely assumed that the
results of conditioning studies are in fact explainable on associative grounds. However, long
neglected quantitative features of the data from conditioning experiments pose strong challenges
to fundamenta assumptions, such as that temporal pairing is a sine qua non for association
formation or that reinforcement strengthens and non-reinforcement weakens associations. These
assumptions are central not only to associative theories of conditioned behavior but also to
connectionist models of behavioral processes and to efforts by neuroscientists to determine the
cellular and molecular bases of learning and memory. The findings that challenge associative
assumptions are readily explained by information processing theories of conditioning in which
subjects measure and record intervals, estimate conditional rates of occurrence, and make
decisions based on noisy decision variables computed from these remembered estimates. The
success of information processing models on the home ground of associative models suggests that
the brain is truly a symbol processing organ, whose operation must be understood in information
processing terms.



Special Session on Under graduate Education in Cognitive Science

Cognitive Science presents unique opportunities and problems as a component of the undergraduate
curriculum. The opportunity isto provide aview of natural and artificial mindsthat is relevant to awide
range of careersin research, technology and the professions. The problem isto present this material in a
form that coheres as a subject, and to ensure sufficient background to teach it in sufficient depth. The
symposium presents a series of short lectures by distinguished educators and researchers from Europe and
North America who will explore recent devel opments and future directions for the subject.

Chair
Mark Steedman, University of Edinburgh

Abstracts

The Cognitive Science Programme at Carleton University
Andrew Brook, Carleton University

Carleton University in Ottawa offers free-standing, fully-integrated Cognitive Science programmes at both
the undergraduate and the doctoral level. The undergraduate programme was recently reviewed by two
senior Canadian cognitive researchers. Some of their findings and recommendations might be of interest to
other cognitive science educators. In this presentation, | will describe some of the strengths and
weaknesses of both our programmes, summarize some of the key findings and recommendations about the
undergraduate programme, and discuss the implications of the latter.

The Three Cultures of Cognitive Science
Nils Dahlback, Link&ping University

When designing an educational program for cognitive science, it is important to base this on some coherent
view of the field. If not, there is a risk that the students are presented with a haphazard selection of courses
that is more a reflection of the interests of the current available faculty than anything else. Lacking an
integrative framework, it will be difficult for the students to relate the different topics and perspectives
presented to each other, and it will be difficult for prospective employers in both industry and academia to
know which competence the students bring with them. In this talk, an alternative view of cognitive science
as neither one unified cognitive science nor just a multidisciplinary field of a number of sciences
(psychology, Al, linguistics, philosophy, neuroscience, etc.) is presented. It is argued that cognitive science
is best described as a matrix of two dimensions, a content or domain dimension (e.g., language, problem
solving etc., and subsets of these) and a methods dimension, comprising three basic approaches to research:
empirical, formal, and model building. The latter are seen not only as methods per se, but rather as
scientific ‘cultures,’ carriers of differing explicit and implicit views of what constitutes ‘good research.’

Since cultural knowledge to a large extent can be acquired only by ‘living’ in the culture, the Linkdping
Cognitive Science Master's program is built on the assumption that the students should early in their studies
learn all three scientific traditions, both the theoretical and methodological aspects, on an equal footing,
before specializing in a particular sub-field. The talk presents the ‘three cultures’ view of cognitive

science, how this has influenced the general design of the program, and describes theoretical and applied
courses which illustrate our approach to supporting the students acquiring their own perspective of a
multicultural but still unified field of cognitive science.



Using Project Work in Teaching Cognitive Science
Randy Jones, Colby College

In recent years | have developed and taught introductory undergraduate courses in cognitive science and
artificial intelligence, aswell as one graduate-level course on cognitive science. In developing my courses,
I have strongly subscribed to a proposition that | assume most of us (as teachers and cognitive scientists)
believe: an effective form of education requires students to participate actively in constructive projects that
exercise the material they are learning in class. This presentation describes a set of class projects | have
developed, in the hopes that others will find them useful in teaching courses on cognitive science. Some of
the projects are directly applicable to a cognitive science course. Others| have developed for a course on
artificial intelligence, but would also be appropriate for cognitive science, depending on the emphasis of the
course. Among other topics, the projects include study of knowledge representation, learning, production
systems, cognitive modeling, and interactive systems. Project descriptions and executable code are
available on-line at http://Mmww.cs.col by.edu/~rjones/courses/cs397/projects and

http://mww.cs.col by.edu/~rjones/courses/cs353/projects/.

Teaching Multiple Disciplinary Per spectives: A First Year Coursein Cognitive Science
Keith Stenning, University of Edinburgh

First year Edinburgh undergraduate students arrive knowing little of Al, computer science, linguistics,

logic, philosophy, psychology — the component disciplines of cognitive science. They don't even know
whether these component disciplines are of interest to them. For the last four years we have been teaching
a half-year course on Human Communication which is designed to give students from all departments in
the university a grasp of what cognitive science is, and how the component disciplines contribute to it.

This talk will describe some of our experiences. Are we best teaching single disciplines first, and
integrating only after? Or is it better to start by treating disciplines as merely perspectives on a common
subject matter?

Cognitive Science Education at Penn and the Under graduate Summer Wor kshop
John C. Trueswell

In this talk, | will try to convey the flavor of cognitive science education from the perspective of the group
at the University of Pennsylvania. Over the years, Penn has maintained a loose federation approach to
cognitive science, in the sense that the departments that make up the participating subdisciplines of
cognitive science have used the Institute for Research in Cognitive Science (IRCS) as a gathering place and
intellectual-exchange center, but also as a catalyst for interdisciplinary course offerings at the
undergraduate and graduate level. I'll discuss the pros and cons of such an educational system, and
emphasize how it leaves open the definition of cognitive science, recognizing the current dynamics of the
field. As an illustration of this, | will focus on agent eduational initiative stemming from IRCS: The
Undergraduate Summer Workshop in Cognitive Science and Cognitive Neuroscience. Each year, IRCS
brings together a select group of undergraduate students from around the world who are interested in
pursuing graduate work within some area of cognitive science or cognitive neuroscience. The workshop
provides students with an intense two-week introduction to Penn's perspective on these emerging
disciplines. Penn faculty offer day-long seminars and labs in their area of specialization, permitting in
depth discussion of a particular research topic. Each week ends with a panel discussion by the faculty,
relating the topics of that week, and providing spontaneous discussion of where the field of cognitive
science might be headed in the coming years. By acknowledging and educating students that cognitive
science is still an ill-defined rapidly changing field, we stimulate students to learn more about cognitive
science, and entice them to contribute to its development and definition.





