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Preface

The 8th World Conference on Artificial Intelligence in Education (AI-ED 97) is one of a
series of international conferences designed to report the best research in the field of Al in
Education and to provide opportunities for the cross-fertilisation of information and

ideas on research and applications in this field.

The theme for 1997 is Knowledge and Media in Learning Systems, and papers that explore
the emerging roles of intelligent multimedia and distributed technologies as well as computer
supported collaboration within that theme were particularly welcome.

Two hundred and six submissions were received from thirty three countries and, after
refereeing, seventy papers, fifty four posters, five workshops and one tutorial were invited to
participate. The spread of topics was very wide encompassing both well-established areas
such as student modelling as well as more novel topics such as distributed

intelligent tutoring on the World Wide Web. '

Far from undermining the need to understand how learning and teaching inteeict, the newer
media continue to emphasise the interdependence of these two processes.

Collaboration and tools for collaboration have been the major topics of interest in the
submitted and accepted papers. Understanding how human learners collaborate, how peer
tutoring works and how the computer can play a useful role as either a more able or even
a less able learning partner are all explored here.

This conference is the first to be organized under the auspices of the new International Society
for Articial Intelligence in Education. We wish the new Society well and trust that this
conference will provide it with a vigorous start.

A world conference such as this can only be a success through the efforts of a great many
people. The following pages list many of the names of those to whom we owe a debt. We
would like to thank particularly the Programme Committee and the Reviewers, the Local
Organizing Committee in Japan and the many Sponsors. The Programme Chair would like
to thank three of his graduate students, Rosemary Luckin, Jorge Ramirez-Ures and Pablo
Romero Mares, and his secretary, Jackie Gains, for their hard work in helping to administer
the reviewing process and production of the proceedings.

We look forward to an excellent meeting in Kobe during the week, 18th-22nd

August 1997.

Benedict du Boulay
University of Sussex
Riichiro Mizoguchi
Osaka University
May 1997



vi

International AI-ED Society
Executive Committee

President: Joost Breuker (University of
Amsterdam, The Netherlands)

President-elect: Gordon McCalla (University of
Saskatchewan, Canada)

Bob Aiken (Temple University, USA)

Michael Baker (Centre National de la
Recherche Scientifique, France)

Peter Brusilovsky (Carnegie-Mellon University,
USA)

Tak-Wai Chan (National Central University,
Taiwan)

William Clancey (Institute for Research on
Learning, Palo Alto, USA)

Geoff Cumming (La Trobe Univerity, Australia)
Christopher Dede (George Mason University,
USA)

Claude Frasson (University of Montreal,
Canada)

Peter Goodyear (Lancaster University, UK)
Monique Grandbastien (University of Nancy,
France)

Jim Greer (University of Saskatchewan,
Canada)

Ulrich Hoppe (University of Duisburg,
Germany)

Lewis Johnson (University of Southern
California, USA)

Alan Lesgold (University of Pittsburgh, USA)
Vittorio Midoro (Istituto per le Tecnologie
Didattiche, Italy)

Riichiro Mizoguchi (Osaka University, Japan)
Claus Mobus (University of Oldenburg,
Germany)

John Self (University of Leeds, UK)

Julita Vassileva (University of Munich,
Germany)

Martial Vivet (University of Maine, France)
Barbara White (University of California -
Berkeley, USA)

Philip Winne (Simon Fraser University, Canada)

Conference Organizing
Committee

Chair: Setsuko Otsuki (Hiroshima City
University, Japan)

Benedict du Boulay (University of Sussex, UK)
Joost Breuker (University of Amsterdam, The

Netherlands)

Gordon McCalla (University of Saskatchewan,
Canada)

Riichiro Mizoguchi (Osaka University, Japan)
Toshio Okamoto (The University of Electronics
and Communications, Japan)

John Self (University of Leeds, UK)

Programme Committee

Chair: Benedict du Boulay (University of
Sussex, UK)

Michael Baker (Centre National de la
Recherche Scientifique, France)

Geoff Cumming (La Trobe University,
Australia)

Sharon Derry (University of Wisconsin, USA)
Pierre Dillenbourg (Universite de Geneve,
Switzerland)

Jim Greer (University of Saskatchewan,
Canada)

Toshio Okamoto (The University of Electronics
and Communications, Japan)

Setsuko Otsuki (Hiroshima City University,
Japan)

Peter Reimann (University of Freiburg,
Germany)

Brian Reiser (Northwestern University, USA)
Jacobijn Sandberg (University of Amsterdam,
Netherlands)

Phil Winne (Simon Fraser University, Canada)

Local Organizing Committee

Chair: Riichiro Mizoguchi (Osaka University,
Japan)

Takashi Fuji (Software Research Laboratory,
Japan)

Yoshimi Fukuhara (NTT Information &
Communication Laboratory, Japan)

Bin Goto (NEC Corporation, Japan)

Keisuke Haga (Fujitsu Ltd., Japan)

Takahiro Hata (Japan Education Service, Japan)
Giyoo Hatano (Keio University, Japan)
Hideya Hayashi (Oki Electric Industry Co.,
Ltd., Japan)

Hiromu Hayashi (Fujitsu Laboratories Ltd.,
Japan)

Kazunobu Hikawa (Kanazawa Gakuin
University, Japan)

Tsurayuki Kado (Hitachi Ltd., Japan)



Jun Koarai (NEC Software Ltd., Japan)
Hidekuni Komatsu (NTT Learning Systems,
Japan)

Hiroki Kondo (Saga University, Japan)

Yukuo Isomoto (Nagoya City University, Japan)
Koji Itoh (Science University of Tokyo, Japan)
Ichiro Murase (Mitsubishi Research Institute,
Inc., Japan)

Yoshio Nakatani (Mitsubishi Electric
Corporation, Japan)

Keizo Nagaoka (National Institute of
Multimedia Education, Japan)

Mitsuo Nagamachi (Kure National College of
Technology, Japan)

Naoto Nakamura (Tokyo Gakugei University,
Japan)

Yukihiro Nakamura (Kyoto University, Japan)
Haruo Nishinosono (Naruto University of
Education, Japan)

Koji Nitta (Matsushita Electric Industrial Co.,
Ltd., Japan)

Yasutaka Shimizu (Tokyo Institute of
Technology, Japan)

Katsuo Sugai (Osaka University, Japan)

Akira Takeuchi (Kyushu Institute of
Technology, Japan)

Makoto Takeya (Takushoku University, Japan)
Takeshi Tamura (University of Osaka
Prefecture, Japan)

Akio Teranishi (Matsushita Electric Industrial
Co., Ltd., Japan)

Katsuhide Tsushima (Osaka
Electro-Communication University, Japan)
Toshio Okamoto (University of
Electroc-Communications, Japan)

Setsuko Otsuki (Hiroshima City University,
Japan)

Koji Yada (HI-vision Communication
Multimedia, Japan)

Hiroo Yamamoto (Hitachi Electronics Services
Co., Ltd., Japan)

Yoneo Yano (Tokushima University, Japan)
Nobuyoshi Yonesawa (Kogakuin University,
Japan)

Shigeyoshi Watanabe (University of
Electro-Communications, Japan)

Local Executive Committee

Chair: Akira Takeuchi (Kyushu Institute of
Technology, Japan)

vii

Kazuhiko Hatano (Saitama University, Japan)
Toshihiro Hayashi (Saga University, Japan)
Tsukasa Hirashima (Osaka University, Japan)
Mitsuru Ikeda (Osaka University, Japan)
Yukihiro Itoh (Shizuoka University, Japan)
Akihiro Kashihara (Osaka University, Japan)
Tatsushiro Konishi (Shizuoka University, Japan)
Yukihiro Matsubara (Hiroshima University,
Japan)

Noriyuki Matsuda (Osaka University, Japan)
Noboru Mazda (University of
Electro-Communications, Japan)

Riichiro Mizoguchi (Osaka University, Japan)
Yoshito Nakajima (Central Research Institute of
Electric Power Industry, Japan)

Yasuhisa Okazaki(Saga University, Japan)
Akira Saiki (Mitsubishi Electric Corporation,
Japan)

Eiichi Tsukamoto (Toyo-Eiwa Women'’s
University, Japan)

Hideki Yamamoto (Oki Electric Industry Co.,
Ltd., Japan)

Takeshi Yokota (Hitachi Ltd., Japan)
Hiroyuki Yoshida (Matsushita Electric
Industrial Co., Ltd., Japan)

Atsushi Yoshikawa (Nippon Telegraph)

and Telephone Corporation, Japan)

Co-Sponsored by

The International Artificial Intelligence in
Education (AI-ED) Society, and

Japanese Society for Information and Systems
in Education(JSISE)

In Cooperation with

Asia-Pacific Chapter of the AACE
Japanese Society for Artificial Intelligence
The Society for Study of Artificial Intelligence
and Simulation of Behaviour

The Society of Instrument and Control
Engineers

Center for information and Research on
Educational Software

Information Processing Society of Japan
Japan Society for Educational Technology
Information-technology Promotion Agency



viii

With financial support from

Non-Profit organizations:

The Nakauchi Tsutomu Foundation For
Promotion of Convention, Japan

Portopia 81, Japan

International Communications Foundation,
Japan

Support Center for Advanced
Telecommunication Technology Research
Foundation, Japan

Kayamori Foundation of Informational Science
Advancement, Japan

Casio Sience Promotion Foundation, Japan
MEET IN KOBE 2000

Private Companies:

C. Itoh Techno-Science Co., Ltd., Japan
Fujitsu Ltd., Japan

Fujitsu Laboratories Ltd., Japan

HI-vision Communication Multimedia, Co.,

- Ltd., Japan

Hitachi Ltd., Japan

Hitachi Electronics Services Co., Ltd., Japan
Japan Education Service, Japan

Matsushita Electric Industrial Co., Ltd., Japan
Mitsubishi Research Institute, Inc., Japan
Mitsubishi Electric Corporation, Japan

NEC Corporation, Japan

NEC Software Ltd., Japan

Nippon Unisys Ltd., Japan

NTT Information & Communication
Laboratory, Japan

NTT Learning Systems, Japan

Oki Electric Industry Co., Ltd., Japan

Toko Seiki Co. Ltd., Japan



Reviewers

Carlucci Aiello
K.S.R. Anjaneyulu
Monique Baron
Bert Bredeweg
Peter Brusilovsky
Stefano A. Cerri
Albert Corbett
Chris Dede
Elisabeth Delozanne
Isabel Ferndndez de Castro
Sherrie Gott
Daniele Herin
Peter Holt
Michelle Joab

Paul Andre Kamsteeg
Jean-Marc Labat
Chee-Kit Looi
Anne McDougall
Riichiro Mizoguchi
Rod Moyse

Stellan Ohlsson
Donatella Persico
Anna Rowe

Eileen Scanlon
Yasutaka Shimizu
Hans Spada
Makoto Takeya
Jody Underwood
Julita Vassileva
Geoff Webb

Yoneo Yano

Jon Ander Elorriaga
Roger Azevedo
Patrick Barril

Joost Breuker
Francesco Caviglia
Thierry Chanier
Richard Cox

Kees de Koning
Michel Desmarais
Patricia Fung

Julian Guttierez-Serrano
Lois Hawkes
Mitsuru Ikeda

Shari Jackson
Akihiro Kashihara
Susanne Lajoie
Mary Mark

Susan Mengel
Claus Mo6bus
Antoinette Muntjewerff
Klaus Opwis

Valery Petrushin
Warren Sack

John Self

Valerie Shute
Roland Sussex
Jun’ichi Toyoda
Martial Vivet

Jesus Vazquez-Abad
Radboud Winkels
Kwok-Keung Yum

ix

Jerry Andriessen
Nicolas Balacheff
Joe Beck

Paul Brna

Alison Cawsey
Yam San Chee
Geoff Cumming
Teresa del Soldato
Carolyn Dowling
Gilles Gauthier
Mark Guzdial
Tsukasa Hirashima
Gilles Imbeau
Lewis Johnson
Sandy Katz
Bernard Lefebvre
Gordon McCalla
David M. Merrill
Joyce L. Moore
Jean-Francois Nicaud
Helen Pain

Rolf Ploetzner
Luigi Sarti

Mike Sharples
Katherine Sinitsa
Daniel Suthers
Akira Takeuchi -
Karen Valley
Barbara Wasson
Beverly Woolf
Robert de Hoog



Workshops and Tutorial
Workshop I Architecture for intelligent simulation-based learning environments
Wouter van Joolingen and Allen Munro

Workshop II Issues in Achieving Cost-Effective and Reusable Intelligent Learning Environments
Charles Bloom, Daniel Suthers, Mike Dobson, Tom Murray and Ana Maria Paiva
Workshop III Intelligent educational systems on World-Wide Web
Peter Brusilovsky, Kiyoshi Nakabayashi and Steven Ritter
Workshop IV Collaborative learning/working support system with networking

Toshio Okamoto and Pierre Dillenbourg

Workshop V Pedagogical Agents
J. Rickel and J. Lester

Tutorial The play’s the thing: enhancing learning design through game elements
Clark N. Quinn



Contents

Preface
Invited Speakers

ITS Technology from Complementary Perspectives, . Ferndndez de Castro

How can we Support Collective Comprehension Activity?, G. Hatano

Multimedia-Enhanced Collaborative Learning Environments: Supporting Different Learning
Models, C.K. Looi

Automating Cognitive Task Analysis and Diagnosis: Explicate and Evaluate, V. Shute

Representation and Communication, K. Stenning

Agents

Experience of Designing an Agent-Oriented Programming Language for Developing Social
Learning Systems, W.-C. Wang and T.-W. Chan

The Design of MOO Agents: Implications from an Empirical CSCW Study, P. Dillenbourg,
P. Jermann, D. Schneider, D. Traum and C. Buiu

Animated Pedagogical Agents and Problem-Solving Effectiveness: A Large-Scale Empirical
Evaluation, J.C. Lester, S.A. Converse, B.A. Stone, S.E. Kahler and S.T. Barlow

Communication, Cooperation and Competition among Multiple Tutor Agents, S. Ritter

Architectures

Architecture of an Intelligent Tutoring System on the WWW, K. Nakabayashi,
M: Maruyama, Y. Koike, Y. Kato, H. Touhei and Y. Fukuhara
PADI-2: An Inquiry-Based Geography Tutor, L.H. Wong, C. Quek and C.K. Looi
An Architecture for Intelligent Collaborative Educational Systems, D. Suthers and D. Jones

Authoring Systems and Tutoring Shells

Knowledge Representation for Intelligent Tutoring Systems: The GET-BITS Model,

V. Devedzic and L. Jerinic
Intelligent Training Shells for the Operation of Digital Telephony Stations, A.I Direne
The SimQuest Authoring System for Simulation-Based Discovery Learning,

W. van Joolingen, S. King and T. de Jong

Case-based Systems

Teaching Case-Based Argumentation through a Model and Examples Empirical Evaluation
of an Intelligent Learning Environment, V. Aleven and K.D. Ashley

SIPLeS: Supporting Intermediate Smalltalk Programming through Goal-Based Learning
Scenarios, Y.S. Chee and S. Xu

Generating Qualitative Predictive Problems in a Case-Based Physics Tutor, P.-W. Fung

Teaching through Case-Based Reasoning: An ITS Engine Applied to Business
Communication, M. Papagni, V. Cirillo, A. Micarelli and P. Boylan

xi

15

23
31

39
47
55

63
71

79

87

95
103

111



xii

Collaboration and Collaborative Learning

Some Justifications for the Learning by Disturbing Strategy, E. Aimeur, H. Dufort,
D. Leibu and C. Frasson

Cooperative Student Models, J. Beck, M. Stern and B.P. Woolf

Splitting the Collaborative Atom: How to Support Learning about Collaboration,
M. Burton, P. Brna and T. Treasure-Jones

Spontaneous Peer Tutoring from Sharing Student Models, S. Bull and E. Broady

Encouraging Student Reflection and Articulation using a Learning Companion,
B. Goodman, A.L. Soller, F. Linton and R. Gaimari

Collaboration with Software Agents: What if the Learning Companion Agent Makes
Errors?, P. Hietala and T. Niemirepo

Opportunistic Group Formation - A Theory for Intelligent Support in Collaborative
Learning, M. Ikeda, S. Go and R. Mizoguchi

Negotiation Process Model for Intelligent Discussion Coordinating System on CSCL
Environment, 4. Inaba and T. Okamoto

A Peer Help System for Workplace Training, G.I. McCalla, J.E. Greer, V.S. Kumar,
P. Meagher, JA. Collins, R. Tkatch and B. Parkinson

A Framework System for Intelligent Support in Open Distributed Learning Environments,
M. Miihlenbrock, F. Tewissen and H.U. Hoppe

Collaborative Filtering towards Distributed Work/Learning Environment, K. Miyahara
and T. Okamoto

Knowledge Awareness Filtering toward Efficient Collaborative Learning, H. Ogata
and Y. Yano

Learner Modelling for Collaborative Learning Environments, 4. Paiva

Modeling the Knowledge-Based Exchange of Information During Collaborative Problem
Solving on the Basis of Deductive Self-Diagnosis, R. Ploetzner, E. Fehse, F. Hermann
and C. Kneser

Back to the Drawing Board: Explaining Causal Relationships in an Argumentation-Based
ITS, A.L. Soller

The Use of Natural Language to Ask Questions in a Collaborative Hypermedia Teaching
Environment, W. Winiwarter, O. Kagawa, S. Konomi and Y. Kambayashi

Computer-assisted Language Learning

Use of Situation-Functional Indices for Diagnosis and Dialogue Database Retrieval in a
Learning Environment for Japanese as Second Language, N. Kato, Y. Liu, T. Manome,
H. Kanda, M. Itami and K. Itoh

A System for Learning Japanese Sign Language with 3D Placement of Hand Motion
Based on Case Structure, M. Terauchi, M. Nishikawa, M. Nagamachi and H. Osaki

Development of Computer Assisted Language Learning System for Japanese Writing
Using Natural Language Processing Techniques: A Study on Passive Voice, J.C. Yang
and K. Akahori

Higher-order Thinking Skills and Metacognition

Mentoring, Metacognition and Music: An Analysis of the Interactions used to Support
Creative Reflection, J. Cook

A Computer Framework to Support Self-Explanation, C. Conati, J.H. Larkin
and K. VanLehn

119
127

135
143

151

159

167

175

183

191

199

207

215

223

231

239

247

255

263

271

279



Intelligent Multimedia and Hypermedia Systems

Cognitive Style and its Implications for Navigation Strategies, 4. Dufresne and S. Turcotte
Intelligent Tutoring in Virtual Reality: A Preliminary Report, J. Rickel and W.L. Johnson
Providing Expert Advice in the Domain of Collaborative Scientific Inquiry, J 4. Toth,

D. Suthers and A. Weiner

Intelligent Tutoring Systems

Cooperation and Competition of Syntax-Oriented and Execution-Oriented Problem Solvers
in Intelligent Programming Tutors, C. Herzog

Learning to Learn from an ITS, F. Linton

An Instructional System for Behavior-Based Recursive Programming, N. Matsuda,
A. Kashihara, T. Hirashima and J. Toyoda

Knowledge-Based Guidance in the CAETI Center Associate, W.R. Murray

An Intelligent Tutor for Kinetic System Modeling, 4. Takeuchi and S. Otsuki

From Task Sequencing to Curriculum Planning, D.M. Zhang and L. Alem

Knowledge Representation for Instruction

Didactic and Informational Explanation in Simulations with Multiple Models, 7. M. Khan,
K.E. Brown and R.R. Leitch

A Script-Based Knowledge Representation for a Tutor in Molecular Genetics, D.E. Neiman
and B.P. Woolf

An Empirical Study into which Style of Representation Works Best for Learners Modal
Logic, M. Oliver, T. O’Shea and P. Fung

Discovering Misconceptions Using Integrated Similarity and Causality Based Conceptual
Clustering, R. Sison, M. Numao and M. Shimura

Knowledge and Skill Acquisition

RadTutor: The Theoretical and Empirical Basis for the Design of a Mammography
Interpretation Tutor, R. Azevedo, S. Lajoie, M. Desaulniers, D. Fleiszer and P. Bret
Building Domain Models by Novices in Stochastics: Towards the Probabilistic Semantics
of Verbalized Stochastic Relations, C. Mébus and O. Schroder

A Socio-Cognitive Engineering Approach to the Development of a Knowledge-Based
Training System for Neuroradiology, M. Sharples, N. Jeffery, D. Teather, B. Teather
and G. du Boulay

Domain Knowledge Structure, Knowledge Representation and Hypotheses Testing,
H.-J. Thole, C. Mobus and O. Schroder

Learning Environments and Microworlds

Modelling Learning as a Process, F.N. Akhras and J:A. Self

Learning by Creating Models: A Computer-Based Environment for Industrial Application,
M.C.C. Baranauskas, M.A.F. Borges and E.L. Borges

Representation Interpretation versus Representation Construction: An ILE-Based Study
Using switchERII, R. Cox

Constructing Aggregated Reasoning Networks for Coaching Qualitative Prediction of
Behaviour, K. de Koning, J. Breuker and B. Bredeweg

xiii

287
294

302

309
317

325
331

340
347

355

363

371

379

386

394

402

410

418

426

434

442



Xiv

Error-Visualization by Error-Based Simulation and its Management, 7. Hirashima,
T. Horiguchi, A. Kashihara and J. Toyoda

Using the Wizard of Oz Technique to Prototype a Scenario-Based Simulation Tutor,
R H Kemp

Play it again SAM: StatPlay and a Recording and Playback Facility to Support Learning,
J. Les, N. Thomason and G. Cumming

Deriving Explanations from Qualitative Models, P. Salles, B. Bredeweg and R. Winkels

Networked Learning and Teaching Systems

Distributed Intelligent Tutoring on the Web, P. Brusilovsky, S. Ritter and E. Schwarz
Intelligence on the Web?, M. Stern, B.P. Woolf and J.F. Kurose
Dynamic Course Generation on the WWW, J. Vassileva

Student Modelling

Evaluation of a Student Modeling System, F. Danna and P. Sebillot

Temporal Reasoning in Student Modelling, P. Giangrandi and C. Tasso

Resolving Conflicting Knowledge in Student Models, M. Kuzmycz

Towards an Assessment of Skill Acquisition in Student Modelling, K. Yacef and L. Alem

Theme Papers

Roles of Shared Ontology in AI-ED Research Intelligence, Conceptualization,
Standardization and Reusability, R. Mizoguchi, M. Ikeda and K. Sinitsa
Where is Al and how about Education?, J. Sandberg and J. Andriessen

Posters

Adaptive and Dynamic Hypertext Tutoring Systems Based on Knowledge Space Theory,
D. Albert and C. Hockemeyer

Bridging the Virtual and the Physical: The INTERSIM as a Collaborative Support
Interface, C.D. Robinson, E.G. Arias and H. Eden

Multiple Agents for Multiple Representations, 4. Assis, J. Santos and A. Paiva

Frame Structure of Intelligent Tutoring System Based on the Activity Approach,
G.A. Atanov and G.V. Kandrashin

Orchestrating Collaboration in Collaborative Telelearning, J. Bourdeau and B. Wasson

What does Susan Know that Paul doesn’t? (and Vice Versa): Contributing to Each Other’s

Student Model, S. Bull and P. Brna

A Tool for Automatic Generation of Multimedia ICAI Systems, W. Chen, R. Lu, W. Zhang

and H. Du

MUGICLE: An Effective Collaborative Learning System, H.-J. Cho, Y. Yano, Y. Ha
and Y.-S. Kim

Learner Modelling: Lessons from Expert Human Teachers, G. Cumming, R. Sussex,
S. Cropp and A. McDougall

Design of a Kemel for the Development of Case-Based Instructional Planners,
J.A. Elorriaga and I. Ferndndez de Castro

Changing the Representation of a Problem in order to Solve it: Use of Classification,
N. Guin

An Intelligent Tutoring and Assessing System for Prolog Programming, J. Hong

450

458

466
474

482
490
498

506
514
522
530

537
545

553

556
559

562
565

568

571

574

577

580

583
586




WebMall: Designing Effective Courseware Platform in World Wide Web with
Hyper-Network Constraints, S. Iga, T. Tsuda and M. Yasumura

An Object-Oriented Architecture for Evolutional Development of Interactive Learning
Environment with Coached Problem-Solving, K. ltoh, M. Itami, K. Ichihara,
J. Matsushita, T. Nomizo, T. Shimomura and T. Takahashi

On Evaluating Students’ Knowledge by Observing their Actions in ILE, Y. Itoh,
I Takahashi and T. Konishi

Design, Implementation and Evaluation of an Interface in a Computer Based Learning

Environment: The Example of PEPITE, S. Jean, P. Jacoboni, E. Delozanne, B. Grugeon

and M. Vivet )

Computer-Aided Foreign Language Pronunciation Learning System under Virtual
Environment, C.-H. Jo, T. Kawahara and S. Doshita

ViSTA: The Self Explanation Supporting Environment by Visualization, K. Kanenishi,
T. Mendori and Y. Yano

Intelligent Tutoring in Numerical Methods, V. Katkov and A. Novosselova

A Knowledge Externalization with Multiple External Representations and Intelligent
Assistance, 4. Kashihara, N. Matsui, T. Hirashima and J. Toyoda

Intelligent Retrieval System for Creating Sentences in Foreign Language, M. Kitamura
and H. Yamamoto

Interactive Story Composition Support by Genetic Algorithms, K. Kuriyama
and T. Terano

How to Make their Opinions Open: Scaffolding School Pupils in Collaborative Learning,
F. Kusunoki and K. Hori

Computing a More Able Learning Partner: Adjusting Assistance to the ZPD, R. Luckin

CAI for Nursing Education Based on the WWW, Y. Majima and Y. Sou

RECALL: Towards a Learner Centred Approach to Language Learning, M. Murphy,
A. Kriiger and A. Grieszl

Topic Encapsulation for Distributed Tutoring and User Modeling, T. Murray

Intelligent CAI System for Artistic Calligraphy Evaluation by Using Neural-Fuzzy
Reasoning, I. Nagayama and T. Takara

An Approach to New GUI for Speech Training Aid by Using Artificial Neural Network,
1. Nagayama

Language Learning System for Japanese Adjectives aided by Japanese-English Bilingual
Thesaurus, C. Nakabasami, K. Kondo and S. Shimada

A Model for the Design of Self-Regulated Instructional Systems Applied to Reading and
Writing, M. Nussbaum, R. Buzeta, R. Rosas, K. Strasser, R. Zamorano and M. Moulian

Collaboration Supporting System in Learning Environment through Computer Network,
T. Oda and S. Watanabe

Self-Evaluation of Problems Created by SYGEP, a System that Generates Problems,
G. Pecego

A CAI System for Overseas Students to Learn Reading and Writing of Japanese Text,
S. Sawada, L. Higashigawa, H. Bandoh and M. Nakagawa

Evaluation of Intelligent Text Processing, S. Sofkova

A Method of Constituting an Educational System Based on Agent Model, R. Takaoka
and T. Okamoto

Reflective Tools to Analyse Students’ Actions and Support Knowledge Acquisition,
C. Choquet, P. Tchounikine and F. Trichet

CANTUS - A Knowledge-Based Tutoring System for Two-Voice Counterpoint,
R. Difelmeyer and T. Uthmann

XV

589

592

595

598

601

604
607

609
612
615
618
621
624

627
631

634

637

641

644

647

650

653
656

659

662

665



xvi

Solving Puzzles by Means of a Robot - Didactic Goals, Implementation and Evaluation,
1 Verner and S. Waks

Constraint-Based Student Modeling for an Intelligent Tutoring System on Data Structures,
K. Warendorf and C. Tan

Teaching Debugging - Giving Novices Expert Knowledge, 4. White

Supporting Programming by Analogy in the Learning of Functional Programming
Languages, J. Whittle, A. Bundy and H. Lowe

Testing Hypotheses in an Engineering Domain: Combining Static and Dynamic Analysis of
Pneumatic Circuits, J. Willms, H. Géhler and C. Mobus

Author Index

668

671
674

677

680

683



