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Foreword

It is always a pleasure to introduce a fine book by a young author.
Etienne Wenger's Artificial Intelligence and Tutoring Systems is the fruit
of an ambitious effort that has succeeded remarkably well. In this book,
Wenger has taken on the task of reviewing the state of the art and science
of intelligent tutoring systems. The result is a work that provides a
new level of conceptual coherence and analytic structure to ITS research,
thereby helping to define the field as a legitimate, and potentially very
important, scientific and technological domain.

Let’s consider Wenger’s accomplishments in turn. To start with, he
has given us an insightful review of Al-based instructional systems. His
treatment will be valuable as an introductory text, for it provides infor-
mative descriptions of each system as a whole and useful comparisons
of significant features. In doing so, he has also conveyed a sense of the
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intellectual history of the field, for he shows how specific features of tutor-
ing programs resulted from theoretical and practical attempts to address
system deficiencies. As an example, Wenger’s excellent discussions of
mental models show how they emerged as a response to system failures
to handle certain kinds of communication tasks. Wenger also gives an
exceptionally penetrating discussion of diagnostic systems, showing the
respective advantages and disadvantages of top-down (model-driven)
and bottom-up (data-driven) methods of student modeling.

But this book is no mere catalog of programs and techniques. Most
significantly from our point of view, he has also laid out a provocative
framework for analyzing and comparing intelligent tutoring systems.
This framework addresses fundamental scientific issues concerning the
nature of knowledge, learning, and communication, which are at the
heart of ITS design. It is relative to this framework that Wenger’s discus-
sions reveal how research on intelligent tutoring systems contributes not
only to the fields of artificial intelligence and education, but also to basic
scientific problems in linguistics, psychology, and philosophy.

Wenger’s framework for understanding intelligent tutoring systems
centers on the notion of communicable knowledge. In this view, the
primary function of a tutoring system is as a vehicle of communication.
In developing this notion, Wenger makes very productive use of an
epistemological assumption, developed by Philip Kitcher, that knowledge
is warranted belief. Wenger takes a warrant for a belief to be the set
of experential or conceptual episodes provided by the system that give
rise to the belief and justify it for a particular person. The key notion
is that knowledge can only be communicated—and therefore learned—
through the mediation of warrants that connect with the individual’s
present understanding. It therefore becomes crucial that system de-
signers pay close attention to the various kinds of warrants for belief
(e.g., causal, functional, teleological) and to the various ways that these
justifications become manifest, ranging from sequences of experiences
to verbal explanations. Wenger’s framework unifies a number of issues
surrounding knowledge communication in ITS, including the problem of
explanations—a topic frequently alluded to but all too often finessed in
expert systems research.

One emerges from this book with an altered vision of intelligent tu-
toring systems in which informed presentational schemes—presentational
schemes based on knowledge about the warranting conditions for new
beliefs—play a newly important role. Wenger’s epistemological view and
theoretical framework together expand the universe of intelligent tutoring
systems, building conceptual links between systems that demonstrate
their processes of reasoning explicitly, that enable students to reflect on
their own reasoning, and that provide rich environments for exploratory
learning. Thus, tutoring programs that have emphasized methods as
diverse as interaction with computational experts, coaching, and free
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exploration are interpretable within a single, coherent conceptual frame-
work.

But we believe that there is more to Wenger’s accomplishment than
its manifest contribution to ITS theory. The rapid pace of technological
and social change and the growth of information have created pressing
new educational needs. It is no longer appropriate to think of education
as transpiring solely in school or between the ages of six and eighteen.
Instead, it is imperative that people acquire the cognitive and interactional
skills necessary for self-directed, life-long learning. We believe that
this agenda requires an examination of fundamental assumptions about
knowledge and learning, a fresh look at alternatives to the didacticism
that currently dominates our educational system, and the development
of new kinds of educational resources. The expanded view of the re-
quirements of successful knowledge communication implicit in Wenger’s
framework begins to address several of the issues that will be important
to this reformulation of educational means and ends. Wenger’s work
has obvious implications for the development not only of instructional
systems per se, but also of information systems more generally. But
the implications of this work extend even beyond that. We believe
that a better understanding of the nature of knowledge and its warrants
will result in increased attention to the social and physical contexts
in which learning takes place, as these often determine the situational
characteristics that bring about growth in knowledge. Wenger’s analytic
framework and his focus on learning as a process of communication will
contribute significantly to inquiry into the various ways that individuals
come to know, either articulately or tacitly, in a range of everyday
situations, including free exploration, apprenticeship, collaboration, and
reflection.

Wenger’s book is a particularly timely contribution. It could not
have been written as recently as five years ago, since a critical mass
of information about intelligent tutoring systems sufficient for this kind
of conceptual analysis had not yet developed. Nor could it have been
written five years from now, for by then there will be too much material
to review in the thorough manner employed here. Artificial Intelligence
and Tutoring Systems, therefore, stands as a unique document revealing a
young field’s accomplishments and, more importantly, its promise at an
important threshold of development.

John Seely Brown, Xerox Palo Alto Research Center
James G. Greeno, University of California, Berkeley
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