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Software and Interactive Systems Design: In this area I have developed interests in software en-

gineering education and in the development of agent software to support interactive systems. One of

the most important projects is the design Interface Agents for Interactive Learning Environments in

Medicine, and in particular in the field of Radiotherapy Treatment Planning.
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1. Grammar pre-compilation and parsing algorithms for wide-coverage unification-based NL gram-

mars that perform well in practice: worst-case complexity analysis appears not to be a good pre-

dictor of practical performance with such grammars.

2. Probabilistic approaches to syntactic disambiguation, using a standard LR parse table construction

technique to allow rule application to be differentially conditioned depending on context.

3. Robust analysis of unrestricted English text to produce ‘shallow’ phrasal analyses of sentences,

taking advantage of a linguistic analysis of the use of punctuation and recent advances in lexical

tagging technology.

4. Working towards the integration of statistical processing with lexicalist grammar formalisms, using

a variant of Lexical Tree-Adjoining Grammar.
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Artificial life: Is there a unified philosophy behind Alife re















tracing the changing pattern of variable instantiation and data values than is usual. Against the fashion

this is a textual rather than a graphical tracer.

Recent work concentrated on novices learning Prolog and specifically the design of tracing tools to help

them. Chris Taylor, Mukesh Patel and I ran experiments to look at differences in user performance

between textual and graphical tracers and showed that the textual tracers did as well as the graphical. We

also designed a tracer notation, TTT, which combines the best of both worlds.

I have also worked in the area of Intelligent Tutoring Systems, producing (with Bill Imlah) a system for

French that influenced a line of development at Exeter under Yazdani and others. I worked with Mike

Sharples to produce the underlying knowledge representation for a tutor to teach Radiology and with

Darina Dicheva produced a tutor for a logical game based on attribute blocks. This latter improved on





by participants in the design process. By externalising these models, participants share them with one

another, and develop an understanding of each other’s perspectives. This provides a basis for communi-

cation between disparate communities, while reducing the chance of misunderstandings. It also allows















such as functions over some data space and a meaning is associated with a process in a manner completely































In a project with Narcı́s Bassols and Chris Mellish I have also looked at the problem of assigning stress

patterns to Catalan words. Unlike most systems which are rule-based, we have investigated a nearest-

neighbour algorithm which computes a similarity measure between an input word and words from a

training set. The words of the training set that are closest to the input word suggest the stress pattern for

it. The main methodology is similar to that employed by case-based reasononing (CBR) systems.

I am also interested in:

� conceptual graphs and how they can be used to represent natural language semantics; also their

use in applied systems;

� grammar formalisms and representations;

� multilingual aspects of NLP (in particular Slavic languages);

� frameworks, programming languages, tools and teaching aids for computational linguistics and

integrated NLP applications.
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Returning to the concept of stochastic optimization: this i







Centre. One aim is to develop low-cost multimedia packages to support teaching and learning in the

University.

I am grant holder of the CORECT project, funded by the DTI/EPSRC Computer Supported Cooperative

Work initiative. Involving Racal, Intelligent Applications, and Edinburgh University it is developing a

computer system to support the collaborative design of electronic test equipment.
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The three core modules of the system will be the word database, the tree database, and the

parser. When using lexicalized grammar formalisms such as Lexicalized Tree Adjoining Gram-

mar (LTAG), syntactic information (traditionally held in the grammar and encoded as a set of rules

or productions) is considered to be part of the lexicon. Thus, we use the term word database to

refer to that component of the lexicon that associates each lexical item with a set consisting of in-

formation specifying possible part-of-speech, syntactic environments (complement patterns) and

simple selectional restrictions (such as subject/verb, verb/object, verb/prepositional object), each

with associated probabilities. We use the term tree database to refer to the set of tree structures

that correspond to the various syntactic environments referred to in the word database. In the

completed system, both the word and tree databases will be en





















linked to DPhil research by Eleni Kallis. The other project, linked to DPhil work by Robin Banerjee on

the origins of self-presentation, addresses children’s understanding of self-consciousness and how this

relates to their understanding of ‘impression-management’. Recent work suggests that the behavioural

manifestations of shyness change developmentally: young children show fearful shyness while only

older children show evidence of self-consciousness. We are investigatingwhether conceptions of shyness

change in concert with this behavioural change. A linked project by Paula Cooper is investigating social

cognition in deaf children.

My other main research interest is children’s text comprehension. This work arises from previous work

with Jane Oakhill (Experimental Psychology, Sussex), investigating a specific group of 7–8 year old

children: those who are proficient at decoding words, but fail to understand what they read. Our studies

examined their difficulties in memory, inferential skills (e.g. on-line pronoun assignment) and compre-

hension monitoring (e.g. noticing textual anomalies). A recent grant has enabled us to develop and test a

training programme designed to address the particular problems that poor comprehenders have in being

aware of linguistic inferences. The programme involves the use of riddles and jokes to develop inferen-

tial skills. I am now interested in the broader implications of how riddles may contribute to children’s

awareness of language and their ability to monitor their own comprehension. This forms part of a more

general concern with the development of self-regulation of behaviour, in children and in university stu-

dents. With colleagues in Experimental Psychology, I am also investigating the role of working memory

in learning to read, and in particular, how processing limitations influence comprehension skill.
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