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Thursday, May 25 1989 (day 2)

9hoo Invited speaker: Marc Eisenstadt (AT in (Education in AI)......

10h00 COFFEE / TRANSFER

| Student Models | Shute

An Investigation of
Learner Differences in an ITS
Environment: There's No Such
Thing as a Free Lunch.

Singley
The Algebra Word Problem Tutor.

Twidale
Intermediate

representation for student cror
diagnosis and support.

Teach. Strat.

10h30

Negotiation Implies Multiple
Viewpoints.

11h00 | Beeson

N The User Model in MATHPERT:
An Expert System for Learning
Mathematics.

Nathan

An Unintelligent Tutoring System
for Solving Word Algebra
Problems.

11h30 | Derry
- Fuzzy Remedies to Problems in
Diagnostic Modelling.

Hall
Qualitative Diagrams: Supporting
the Construetion of Alget

Representations in Applicd Problem
Solving.

Sharples
The Radiclegy Tutor:

Conmg Based Teaching of Visual
Catagorisation.

Evertsz Cumming

Refining the Student's Procedural
Knowledge Through Abstraet
Interpretations.

Cellaborative Intelligent Educational
Systems.

13h45 | Newman
Is a Student Model Necessary?

Apprenticeship as a Model for [TS.

Brecht

Planning the Content of
Instruction.

Declamative and Procedural
Knowledge.

Py

MENTIONEZH: An LT.5. about
geometry.

Swan

Boulet Shells / Tools |

A Design Task Advisor.

The Teaching and Learning of
Problem Solving Through Logo
Programming,

15h15 | Greer
| [Incorporating Granularity-Based
Recognition into SCENT.

Schrider
Instruction-based acquisition of the
operational knowledge for a
functional, visual programming
language.

Selker
The COgnitive Adaptive Computer
Help (COACH) Interface.

TEA / TRANSFER

Invited Speaker: John Self. The case for formalising Student Models.

Evening program: Boal trip through canals
Banguet in Amslerdam Zoo

Friday, May 26 1989 (day 3)

m Invited speaker: Roger Schank. Discovery Systems.

10h00 COFFEE / TRANSFER

Shells { Tools

Realising the Potential of Expent System
Shells in Education.

10h30 | Cauzinille-Mar: Evaluation Yalley

Naiada, a knowledge based system for
cxplanation.

11h00 | Witschial

First Experiences with the Leaming Game
TRAPS.

Spensley

Generating domain representations for ITS.

11h30 | Reiser Scherz
A Facilitating Students’ Reasoning with Causal

Explanations and Visual Representations.

Educational Environment for Problem Solving

12h00

Shells / Tools

The application of Expert Systems Technology
1o the Instructional Systems Design Process.

13h00 Corbett

Feedback Timing and Student Control in the
Lisp Intelligent Tutoring Systemn.

Self-improving s.

13h30 | Schofield

W Anificial Intelligence in the Classroom: The
Impact of a Computer-Bascd Tutor on Teacher
and Student Behavior.

Dillenbourg
Reasoning about tutoring in self-improving
sysiems.

14000 Quigley Koegel

EMMA: An Intclligent Tutor. An ITS 10 Teach Elementary Combinatorics,

TEA. / TRANSFER

14hd5 Invited Speaker: Masoud Yazdani, Second Generation ICAT Systems.

21h00 Evening program: Goodbye Party with organization committes.

Design: F. Massee
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Schrader -28- Schrider

Instruction-based acquisition of the
operational knowledge for a functional,
visual programming language

Olaf Schriider and Kiaus Kohnert

Project ABSYNT

Unit ont Tutoring and Learning Systems, FB 10
University of Oldenburg, D-2900 Oidenburg

This contribution deals with instruction-based knowlegde acquisition in a
fairly complex but well-defined domain. The domaln is the operational
knowledge about the interpreter of ABSYNT. a functicnal, visual
programming language which was developed in our project. Runnable
specifications of the ABSYNT-interpreter were translated into sets of visual
rules, serving as instructional material for students to acquire the operational
knowledge. We are concerned with the follewing questions:

+ How do subjects acquire the operational knewledge while simulating the
interpreter of ABSYNT under guidance of the Instructional material?

+ In what respects - and why - does the operational knowledge gained by the
students [the mental representations they construct) differ from the
instructional material?

If the mental representation of the operational knowledge corresponds to the
instructional material, then specific hypotheses about performance
characteristics in different compulation situalions can be derived. An
experiment was conducted in which pairs of programming novices acquired
the computational knowledge for ABSYNT by computing the value of
ABSYNT-programs with the help of the insiructions, thus simulating the
interpreier. The hypotheses were disconflirmed, indicating Lhat there are
structural differences between the acquired mental representation of the
operational knowledge for ABSYNT and the instructional malerial. There is
evidence that the mental representation of the operational knowledge consists
of larger units than the instructional material, leading Lo the following
hypotheses about the acquisition process and the mental representation of the
operational knowledge:

* The operational knowledge is represented as a nel of rules,

* The rule net is continuously adapted to novel siluations by problemn solving
methods such as working backward with the help ol the instructional
material: A new sequence of rules and goals is planned ahead, and then
the rule net is modified accordingly.

¢ The rule net is improved by the chunking of rules due Lo practise.

A computatlonal medel gets currently implemented. 1is aim is to reproduce a)

the sequence of computatlonal steps produced by a pair of subjects. b)
categories of verbalizations prior lo each computational slep, and c) to enable
specific predictions about the acquisition of the operational knowledge. The
medel currently gets specified by a delailed analysis of the dala. Parls of the
specifications are implemented by now.
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Self .09

Self

The Case for Formalising Student Models
(and Intelligent Tutoring Systems generally)

John Self

Department of Computing
University of Lancaster
Lancaster LAI 4YR, England

Intelligent tutoring systems research is al a pre-scientific stage of
development, There is no 'theory of ITS' and newcomers to the field may read
recent ITS texts (such as Wenger (1987) and Mandl and Lesgold (1988)) assured
that they will encounter no formal symbols and the minimum of technical
content, The assumption that this state of affairs is unavoidable, perhaps
even desirable, is having an unfortunate influence on the methodology and
quality of ITS research,

This paper will consider the prospects for (and potential benefits of)
formallsing aspects of ITSs, in particular, student models.

We will first try to draw some lessons from analogies with other educational
and engineering enterprises, and {rom developmenis in educational
philosophy. The implicit philosophy of ITS - which will be developed by
reviewing attempts to specily principles, if not a theory, of ITS (e.g. Hartley
(1973), Anderson et al (1986), Ohlsson (1986), Wenger (1987)) - will be seento be
limited. Once a sounder foundation for ITSs has been specified, it becomes
possible to identify the elements of a theory of ITS. These elements lle within
(formal) Al, in areas such as belief logics, reason maintenance, meta-level
architectures, and discourse models - areas from which ITS research has been
divorced.

We may then develop a broader notion of "tutoring’ than that implicit in ITS
research and one which pays more than lip-service to the view that learning
is a process of construction, not aceretion. In particular, we will consider the
benefits of a genulnely collaberative style of interaction.

Finally, we will consider the evaluation of ITSs. Here is a prime example of
the malign influence of the present perceived state-of-the-art. The demand
for empirical evaluations in realistic settings may have blinded ITS designers
to the view that, in the longer term, these are precisely what they should be
designing to avoid. The present experimental stralegy has (in apparent
paradox) led to the ITS fleld acquiring an unenviable reputation for the non-
delivery of 'working systems'.




