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1 EXECUTIVE SUMMARY

Output

The Centre's first year was a particularly productive one. Members published

one book, 11 book chapters and 37 refereed journal articles. They presented 74

conference papers or workshops, 27 of which were in countries other than

Australia. A new book series specifically aimed at publishing the work of the

Centre was established after successful negotiations with a leading

international publisher, Psychology Press.

Honours etc

These are listed in section 6; highlights for the year 2000 include the Deputy

Director's promotion to Professorial Fellow, the identification by Macquarie

University of all three senior members of the Centre as amongst the

University's top 50 researchers, Macquarie University's award of the DSc

degree to the Director, and the election of the Director to fellowship of the

Australian Academy of Sciences.

Expansion

The Centre expanded with unforeseen rapidity in its first year.  The initial

plan was that there would be four postdoctoral researchers; instead, there are

currently 10.5 such researchers. The original plan was to accept three PhD

students in 2000 and three more in 2001: instead, three were accepted in 2000

and five in 2001. These elements of expansion were not funded by the Centre:

they occurred because people obtained their own doctoral or postdoctoral

fellowship funding and then approached the Centre wishing to take up these

research positions in the Centre. Hence the Centre began to prove highly

attractive to researchers in cognitive science even before its first birthday.
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The Centre’s title

The original SRC grant application named the Centre as “The Macquarie

Centre for Cognitive Science and Cognitive Neuropsychology”. In June 2000 I

wrote to June McKendry and separately to the Chair of the Australian

Research Council (ARC) indicating that we would like to shorten this title to

“Macquarie Centre for Cognitive Science”, with the acronym MACCS. I

explained that this did not reflect any change in the nature or aims of the

Centre’s work: it was merely a preference for a less cumbersome title. Since

then all communications the Centre has had from the ARC have used the

shortened title.

2 PERSONNEL AS OF 1 JANUARY 2001

Director:

Professor M Coltheart

Deputy Director:

 Professor J Harrington

Centre Adminstrator:

S Anderson

Administrative Assistant:

V Paterson

Systems Administrator:

C Richardson

Academic staff members:

Dr T Bates

Associate Professor V Coltheart

Dr S  Kinoshita

Research staff:

QEII Fellow: Dr L Nickels

MACCS Senior Research Fellow: Dr A Castles

International Prize Wellcome Fellow: Dr S Rossell

The staff of the Centre (including part-time people)

• Centre administrator
• Administrative assistant
• Systems manager
• 4 research assistants

50 people

7 support staff

43 research staff

28 full-time
research staff

15 other
research staff

• Director (seconded full-time)
• Deputy Director (Linguistics

 staff member)
• 3 Psychology staff members
• 5 external MACCS members
• 5 members of the MACCS

research unit at the
 New Children’s Hospital

• 11 postdoctoral fellows
• 17 PhD students

• 10 full-time
• 7 part-time
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ARC Australian Postdoctoral Fellows: Dr K Croot, Dr R Langdon, Dr K

Rastle, Dr M Tabain

MACCS Postdoctoral Fellows: N Breen (half-time), Dr C Clifford, Dr C

Davis, Dr C Perry

Research Assistants: J Coakes, J Cole-Virtue, D Horry, C Windhorst, A

Woollams

PhD Students:

Full-time: Z Evans (APA scholar), L Hart  (APA scholar), S  Kuan (APA

scholar), R McKay (APA scholar), J McLaren (RAACE scholar), K

Metcalf (APA scholar), M Porter (APA scholar), P Smith (APA scholar),

L Stephenson (RAACE scholar), V Wuthrich (APA scholar)

Part-time: R Brunsdon, D Dufty, P Joy, S Lah, S Mondy, J Pena, A

Woollams

The MACCS Developmental Cognitive Neuropsychology Research Unit  (New

Childrens Hospital):

P Joy (Head)

K Bakker

R Brunsdon

T Hannan

J Gracey

External Centre Members:

Professor M Beckman (Ohio State University)

Professor M Corballis (Auckland University)

Professor M Davies (Australian National University)

Professor S Lupker (University of Western Ontario)

Dr A Maguire (University of Western Sydney)

Dr J Ziegler (CNRS, Marseilles)
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3 RESEARCH PROGRESS

3.1 The language project   [Bates, Castles, M Coltheart, Croot, Davis,

Harrington, Kinoshita, Lupker, Nickels, Perry, Rastle, Tabain, Ziegler;

PhD students Dufty, Evans, Hart, Pena, Stephenson, Wuthrich]

This project seeks to develop a theory of the mental processes people use to

understand and to produce spoken and written language, and from this

theory to generate a computational model of language processing: that is, to

express the theory as a computer

program that can carry out such

language-processing tasks. The

project also seeks further

understanding of the various highly

specific ways in which the ability to

understand or to produce spoken or

written language can break down

after brain injury. Finally, the project

also seeks further understanding of how children normally acquire their

abilities to understand and to produce spoken and written language, and of

the various highly specific ways in which the acquisition of these abilities can

be abnormal.

3.1.1 Reading

3.1.1.1 Computational modelling [M Coltheart, Davis, Perry, Rastle, Ziegler]

The DRC model

The DRC computational model of visual word recognition and reading aloud

(Coltheart, Rastle, Perry, Langdon & Ziegler, 2001) is the outcome of a project

that has received continuous funding from the ARC since 1990. It is the only

existing computational model of reading that offers an account of both visual

word recognition and reading aloud. Its ability to explain reading behaviour

The Language Project: Normal language

Max
Coltheart

Computational 
modelling of

language
processing

Sachiko
Kinoshita

Jonathan
HarringtonPhD students:

Zoe  Evans: Experimental phonetic analysis of spoken English accents

Lisa Stephenson: Modelling the production and perception of consonant assimilation

Kathy
Rastle

Colin
 Davis

Marija 
Tabain

Conrad
Perry

Phonology of
aboriginal
languages

Learning to
readAnne

Castles

Speech 
production
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in each of these domains is superior to that of all other published models

(Coltheart et al., 2001). During 2000, a comprehensive paper exceeding 50,000

words in length that describes the whole DRC project was prepared and

submitted to the major journal for theoretical work in psychology, the

Psychological Review; the paper appeared in the January 2001 issue of that

journal. Ziegler, M Coltheart & Perry have produced a DRC model of reading

in German, and another for reading in French; work is in progress on a model

for Italian reading (with M Zorzi, University of Milan) and for Spanish

reading (with A Costa, University of Barcelona).  When other-language

versions of the other computational models of reading are created, it

continues to be the case that they perform less well than the DRC model.

Work on simulation of strategy effects in reading using the DRC model was

carried out by M Coltheart with results reported at the Psychonomic Society

meeting in New Orleans, November 2000. M Coltheart and Rastle have

collaborated with Roberts and Besner (both University of Waterloo) on work

on position-specificity of regularity effects in reading and the simulation of

these by the DRC model; this work was reported at the Experimental

Psychology Society meeting, Nottingham, July 2000.

The SOLAR model

A promising competitor to the DRC model of reading is the SOLAR model,

developed in Colin Davis’s PhD thesis. Davis is now a postdoctoral fellow in

MACCS. He was offered a contract by Psychology Press for publication of a

book describing this model, and has been engaged in writing this book since

taking up his MACCS post. As well as describing the SOLAR model, this

book will provide a review of the major computational models of reading,

together with an introduction to the theory underlying neural network

models of recognition.  Davis has also been working on further developments

of the model, in particular to do with simulations of masked priming, lexical

decision, and the Reicher-Wheeler forced choice letter detection task. The

work on masked priming will be presented at the international conference on

masked priming to be held at MACCS in April 2001.
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3.1.1.2 Modelling acquired & developmental dyslexia [M Coltheart,

Nickels]

Nickels’ QEII fellowship is to carry out

research on simulation of reading

impairments using computational models

(the DRC and SOLAR models). During

2000 she has been engaged in collecting

data from five reading-impaired

individuals, four with acquired dyslexia

(two phonological dyslexics, one pure

alexic and one with a semantic deficit)

and one with developmental dyslexia.

3.1.1.3 Input coding in the reading system [M Coltheart, Davis, Woollams]

A major issue for theories of reading is how letter strings are initially encoded

prior to being recognised or read aloud. One component of this issue is the

question of how the positions of letters in the string are represented: this must

be done in some way (otherwise we could not discriminate between

anagrams such as ALP, LAP and PAL), but the question is how. Existing

computational models of reading make different proposals about this, and so

experiments on how position is encoded by the reading system can help

adjudicate between these models. We have developed a method of doing this

using a variant of the Stroop task; work using this task in English (M

Coltheart  & Woollams) and in Italian (M Coltheart, Job and Peresotti) has

yielded data that are most easily accommodated by the DRC model.

However, a study of English readers using the masked priming technique (M

Coltheart & Woollams; to be presented at the Experimental Psychology

Conference, Melbourne, April 2001) has yielded evidence that is inconsistent

with the method of position encoding used by the DRC model, and if

subsequent ongoing experiments confirm this, it will be necessary to attempt

to develop a version of the DRC model which uses a different input coding

scheme.

The Language Project: Impaired language

Tim Bates

PhD students:

Lainie Hart: Developmental surface dyslexia

Viviana Wuthrich: Processing speed and developmental dyslexia

Genetics of
developmental

 dyslexia

Karen 
Croot

Lyndsey
Nickels

Articulatory
dyspraxia

Computational
modelling of
acquired dyslexia

Anne
CastlesMax

Coltheart
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Davis is working (in collaboration with Dr S Andrews of the University of

New South Wales) on the same problem in relation to the SOLAR model,

focussing on the Transposed Letter  (TL) effect. Words which differ only

because of transposition of two adjacent letters -  CALM and CLAM, for

instance – are particularly hard to distinguish from one another, and

nonwords created from words by transposing two adjacent letters –

ELEHPANT,  for example – are particularly hard to reject in the lexical

decision task.  Davis will be reporting on some of this work at the

Experimental Psychology Conference in Melbourne in April. These TL

phenomena may turn out to be amenable to simulation by the SOLAR model

but not by the DRC model in its present form; that may be a second reason for

attempting to develop a version of the DRC model which uses a different

input coding scheme.

Another component of the input coding issue is the question of what

orthographic unit is used by the nonlexical route for reading aloud. In the

DRC model, this unit is the grapheme (the written representation of a

phoneme).  However, in experimental work carried out at MACCS during a

visit in 2000 by Paap (University of New Mexico), M Coltheart and Paap

obtained some evidence suggesting that the rules used by the nonlexical

reading route might also involve a larger orthographic unit – the orthographic

body. If that turns out to be so, another modification of the DRC model will

be needed: the nonlexical route will need to include body-to-rime rules as

well as grapheme-to-phoneme rules.

3.1.1.4 Morphological processes in visual word recognition [Bates, Castles,

M Coltheart, Rastle]

Much work was done in the 1970’s and 1980’s on the role of the morpheme as

a unit in the recognition of written or spoken words, but in recent years this

area of research has languished. This is unfortunate since there’s good

evidence that the morpheme is a significant unit here, but no computational

model of reading has attempted to address this issue, and theoretical work on

the morpheme as a unit for spoken-word recognition is sketchy. Bates, Castles
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& M Coltheart are reviewing the empirical data from studies of normal

readers and of relevant patients with acquired dyslexia as a preliminary to

considering ways in which the DRC model might be developed so as account

for data showing morphological influences on reading.  Rastle is working

with Davis (Cambridge) on morphological information in early visual word

recognition, and preparing a paper with Marslen-Wilson (Cambridge) on

morphological impairment in deep dyslexia.

3.1.1.5 Semantic influences on visual word recognition & reading aloud

[Woollams]

None of the existing computational models of reading include a semantic

component – a module of the model in which the meanings of words are

represented – because so little is currently known about what form semantic

representations could take and how they could plausibly be modelled. This is

to some extent tolerable currently, because the semantic effects on visual

word recognition & reading aloud appear to be small relative to the effects of

other variables which have been successfully modelled. Nevertheless, there

are such semantic effects, and once they are well understood it will be

imperative for computational models to come to terms with the need to

incorporate a semantic level of representation. These effects are being

investigated by Woollams. She finds that the speed with which a word can be

read aloud is affected by semantic variables (concreteness of meaning;

possession of more than one meaning) but only under highly specific

conditions: the effect is modulated by whether the word is inconsistent in

spelling, and by whether the items the subject is required to read aloud do or

do not include nonwords.  Comparable results are also found with the lexical

decision task.

3.1.1.6 Output processes in reading aloud (see also section 3.1.3 on speech

production, below) [M Coltheart, Harrington, Kinoshita, Palethorpe,

Perry, Lupker, Rastle, Woollams]

This research area is currently a centre of great controversy. All theorists

agree that speech production involves at least these three stages:
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•  A processing stage at which the potential spoken response exists in

an abstract phonological form

•  The construction of an articulatory motor plan from that abstract

phonological representation

•  The execution of that articulatory motor plan.

What is not at all currently agreed upon is which of these stages are the loci of

various effects upon time taken to produce speech in various experimental

studies, particularly studies of reading aloud.

The time taken to read a word or nonword aloud has typically been measured

by the interval between the onset of the visual stimulus and the initial

production of acoustic energy by the speaker’s response, which is detected by

a microphone and which stops the clock which was started by the onset of the

stimulus. This gives rise to two complex issues:

(a) Must the reader develop a complete phonological representation of a

monosyllable that is to be read before beginning to utter it, or can the

monosyllable’s initial phoneme ever be uttered before its remaining

phonemes are known? Kawamoto and colleagues claim that in

speeded reading-aloud tasks readers initiate the production of a

spoken monosyllable before all of its phonemes are known; but this

conclusion has been challenged by Rastle, Harrington, Coltheart and

Palethorpe (2000), who showed that coarticulatory influences of late

phonemes are shown in the articulation of the first phoneme when a

monosyllabic word is being read aloud. A paper submitted by Perry

and M Coltheart provides other forms of evidence against the

Kawamoto claim, but further work is certainly needed here.

(b) A more fundamental problem here is that the onset of acoustic energy

is an inadequate index of when a spoken response has been initiated.

When the initial phoneme is a stop consonant, for example, there is

activity of the articulatory apparatus well before any acoustic energy

is released: the response begins by the lips or tongue adopting a
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configuration which blocks the release of air from the mouth, and it is

the release of that configuration after it has been held for some time

which creates the acoustic energy which stops the clock. Here the

only way to measure the true onset of the response is via recordings

of the activity of the articulatory apparatus itself. Rastle, with M

Davis (Cambridge) and also with Harrington and Palethorpe has been

working on the implications of these facts for the standard method of

measuring latencies of spoken responses with an acoustically

activated microphone setup. A presentation on this work was given at

the Psychonomic Society meeting in New Orleans in November 2000,

and a paper on the work has been submitted to the Journal of

Experimental Psychology: Human Perception and Performance.

The issue of the correct loci of various effects seen in reading aloud

experiments has been pursued by Kinoshita, with Woollams and with

Lupker. It is known that irregular words (those whose spellings violate

standard English letter-to-sound relationships) yield longer reading-aloud

latencies than regular words: is that because it takes longer to convert them to

phonology from print, or because it takes longer to derive an articulatory plan

from phonology? Reading-aloud latencies vary in a strategic fashion as a

function of the kinds of items that the reader is confronted with: do such

strategies influence the time it takes to convert items to phonology from print,

or the time it takes to derive an articulatory plan from phonology? A word is

read aloud more quickly if it shares its initial phoneme with a briefly

presented prior prime item: is this facilitation operating at the phonological

level or the articulatory level? These are examples of the issues re loci of

effects that are being pursued by Kinoshita and colleagues. Some of this work

was presented at the Psychonomic Society meeting in New Orleans in

November 2000, and more of it will be presented at the Experimental

Psychology Conference in Melbourne in April 2001.



12

12

3.1.1.6 Learning to read and developmental dyslexia [Bates, Castles, M

Coltheart, Hart, Perry, Ziegler]

During 2000 M Coltheart, together with Jackson (University of Iowa),

completed a book entitled “Routes to Reading Success and Failure”; this book

is currently in press with Psychology Press and will be published in mid-2001.

Bates, Castles & M Coltheart worked out a project on the genetics of reading

which combines the sophisticated analyses of reading performance offered by

the DRC model with very new developments in genetic analysis techniques

available at the Garvan Institute for Medical Research, so as to offer the

prospect of teasing out specific genetic contributions to the acquisition of

specific components of the reading system in the course of learning to read.

Perry and Ziegler have set up and begun work on a three-country

comparative study of learning to read, developmental dyslexia, and treatment

of developmental dyslexia: the three countries involved here are Germany,

France and Australia. Hart is working on one particular form of

developmental dyslexia, surface dyslexia. M Coltheart  (with Taouk)

completed a manuscript on learning to read in Arabic which reports data

from a study of children in a Lebanese school in Sydney learning to read in

this script.

3.1.2 Spelling [Perry, Ziegler & M Coltheart}

These three members of MACCS have been working on two projects to do

with spelling. The first concerns an analysis of the relationships between the

pronunciations and the spellings of English words – an empirical

investigation to determine just how predictable the spellings of English words

are from their pronunciations. A paper on this work has been submitted to

the Quarterly Journal of Experimental Psychology. The second project

concerns dissociations between orthographic awareness and spelling

production; a paper on this work has just been accepted by the Journal of

Applied Psycholinguistics.
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3.1.3 Speech production

3.1.3.1 The production of prosody [Harrington]

This research is concerned with an analysis of how speakers communicate

prosodic changes in English, in particular how articulatory patterns change at

the boundaries between prosodic units and in emphasised words. A

publication on this appeared in Laboratory Phonology V, and Harrington was

invited to contribute a commentary chapter on consonant strengthening and

lengthening in Laboratory Phonology VI. This research was carried out

collaboratively with Beckman (Ohio State University and MACCS), Fletcher

(Melbourne University) and Palethorpe (MACCS). Amongst the major

conclusions of this work are:

(a) When speakers produce (accented) emphasised words in English, there

is an ‘expansion’ of their vowel space: that is, vowels become

phonetically more dissimilar to each other as a result of which they are

clearer to the listener.

(b) In emphasised vowels, the vocal tract is more open resulting in

increased loudness. This is also the case in high vowels like [i], even

though the articulatory strategy to open the vocal tract to a greater

extent is opposed to raising and fronting the tongue in high vowel

production.

3.1.3.2 Intonation  [Harrington]

A paper was written and has been accepted by the international journal

Phonetica on an acoustic analysis of high rising terminals in Australian

English using the materials of the Australian National Database of Spoken

Language that were developed with ARC RIEF funding in the 1990s (project

administered at Speech Hearing and Language Research Centre (SHLRC).

This research was carried out jointly with Fletcher (Melbourne University).

Major findings include:
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(a) High-rising-terminals in Australian English and the rising intonation

that is characteristic of yes/no questions are not phonetically

equivalent.

(b) The high-rising-terminal in Australian English is different from that of

American English.

(c) The existing inventory of tune types from the tones-and-break-indices

system that was developed primarily for intonation in American

English needs to be expanded to model high-rising-terminals in

Australian English.

3.1.3.3 Coarticulation and reading aloud [Rastle, Harrington, M Coltheart,

Palethorpe]

A paper was completed on analysing coarticulation using

electropalatographic, kinematic and acoustic techniques in a reading aloud

experiment. This work has shown that when speakers are instructed to

produce words as soon as possible after a warning tone, there is anticipatory

coarticulation of the vowel in the consonant – that is, instructions are sent to

the vocal organs to produce the consonant and following vowel in parallel.

3.1.3.4 Phonotactics and nonwords [Rastle, Harrington, M Coltheart]

The ARC Nonword Database (see section 3.4.1.2) provides a complete list of

English nonword monosyllables that can be accessed online. The

development of this psycholinguistic utility required an extensive study of the

phonotactic constraints that exist in English monosyllables; this work is of

considerable theoretical interest in its own right, and is described in detail in a

paper recently submitted by these MACCS members to the Quarterly Journal

of Experimental Psychology.
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3.2 The Visual Cognition Project [C Clifford, V Coltheart; PhD

students S Kuan, S Mondy]

This project seeks an understanding of several recently-discovered and

puzzling phenomena observable

when people are attempting to

perceive, remember and report

very briefly presented visual

displays. The three most

important of these phenomena

are Repetition Blindness, Change

Blindness, and the Attentional

Blink. The project also concerns

the implications of these phenomena for our understanding of role of

conscious processing in visual perception, and more generally the conscious

and unconscious processing of dynamic visual displays.

3.2.1 Repetition blindness

Past research suggests that item recognition occurs during presentation of

sequences of verbal stimuli (words, letters, Arabic numerals) shown at high

rates  (8-10  items per second). Repetition of an item results in report of only a

single occurrence of that item (repetition blindness). Presentation of a non-

identical item visually, orthographically or phonologically similar to an

earlier one also produces some repetition blindness. These repetition deficits

have been observed for letters, Arabic numerals and words. Repetition

blindness has been explained by the postulation of a two stage process: a

recognition stage (LTM 'type' activation) followed by establishment of an

episodic memory token to which the activated LTM 'type' is linked. We have

been studying repetition blindness in experiments which investigate the

possible mechanisms underlying this phenomenon.

The Visual Cognition Project

Colin
Clifford

PhD students:
Steve Mondy: The boundary extension  effect in visual memory

Stacey Kuan:  Visual consciousness

Repetition blindness
and semantic priming

Change blindness

Consciousness in
dynamic vision

Forms of coding in
memory for RSVP
sequences

Veronika
Coltheart
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3.2.1.1 Repetition effects with words and nonwords

We have been exploring the units which serve as the long term memory types

which are bound to episodic memory representations responsible for

successful report or for repetition blindness. Are these lexical units or might

they be sub-lexical units? We have conducted a number of experiments which

studied the effects of repeating non-lexical verbal items: pronounceable

nonwords and pseudohomophones. Repetition of these types of nonwords

yields repetition advantage, not repetition blindness. Four of these

experiments were analysed and written up in a paper, 'Repetition Blindness

for Words yet Repetition Advantage for Nonwords' (V Coltheart & Langdon,

submitted). We are currently exploring the conditions under which the

contrasting repetition effects occur, studying word and nonword repetition

effects using a recognition memory paradigm.

3.2.1.2 Repetition effects with pictorial stimuli

Repetition blindness still occurs when stimuli are line drawings or

photographs of familiar objects, animals, etc., rather than words. The

conditions generating repetition blindness for non-verbal pictorial stimuli are

different from those yielding repetition blindness for verbal materials. For

example, semantically related pictures produce repetition blindness while

semantically related words do not, and phonological (name) identity fails to

generate repetition blindness for pictures while doing so for words. Our

recent experiments (V Coltheart & Mondy, 2000) have demonstrated that

repetition blindness occurs for novel objects and that this effect is view

independent (as it is for real objects). Preliminary results were reported at the

Experimental Psychology Conference, April 2000. Additional experiments by

an honours student, Jessica Moore, and further results from the V Coltheart

and Mondy experiments will be reported at the Vision Sciences Meeting in

Sarasota, USA in May 2001.
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3.2.1.3 Indirect indices of repetition effects

We are also studying the characteristics of various forms of repetition

blindness and examining effects of repetition in tasks which do not require

explicit recall, to investigate the question of whether repetition blindness

merely reflects limits on explicit recall. V Coltheart & Langdon (1997, V

Coltheart, 1999) demonstrated that a word whose reportability was reduced

by repetition blindness produced just as strong a semantic priming effect as a

word not subject to repetition blindness. We explored the availability of the

phonological representation of a repetition-blinded word using a Stroop

paradigm. Subjects named the colour of a conflicting colour name in lists

when words followed a similar or an unrelated word. Stroop interference was

reduced when the colour name, 'green', was preceded by the similar 'greed',

compared to when an unrelated word preceded 'green'. In recall tasks, these

lists yielded repetition blindness. Thus, access to the phonology of the second

critical word appears to be reduced by repetition blindness whilst access to its

semantics is not. We are conducting further experiments aimed at establishing

whether the reduction in Stroop interference observed for repeated identical

words or orthographically related words (greed/green) is a consequence of

repetition more generally rather than a consequence of repetition blindness.

3.2.2 Investigating conceptual short term memory and short term

working memory

Potter (1993, 1999) postulated the existence of conceptual STM, a form of

fleeting memory responsible for immediate on-line processing of rapidly

presented visual stimuli which can be comprehended and can even be

retained when the stimuli can be readily parsed and represented in

propositional form. We are conducting experiments which examine

differences between memory for stimuli shown at high presentation rates (8-

10 items/sec) and low presentation rates (1-2 items/sec).

The experiments aim to establish the forms of coding used to register stimuli

in memory at such high and low rates. Specifically, we are manipulating
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various forms of list item similarity and examining memory for word and

picture lists. We examined the effects of visual similarity of line-drawn

pictures of objects and the effects of visual feature and phonological similarity

for lists of letter names. For pictures of objects, visual similarity did not have

significant effects on recall, whereas for letter lists, visual similarity impaired

recall for lists presented at a high RSVP rate but not for those shown at the

standard STM rate of one item per second. The results of these experiments

were presented at Experimental Psychology Conference, April 2000. We also

investigated effects of phonological and orthographic similarity on recall of

word lists and obtained significant effects of phonological similarity at both

high and low rates of presentation. Orthographic similarity affected recall

only when lists were phonologically dissimilar. These results were presented

at the Annual Meeting of the Psychonomic Society, November 2000.

3.2.3 Scene processing

Mondy has been studying picture change detection and identification as part

of his PhD research. Some of this research was published in a Special Issue of

Visual Cognition, 2000 - Detection and identification of changes to naturalistic

scenes (Mondy & V Coltheart).

3.2.4 Visual consciousness

As part of her PhD research, Kuan has shown that when attending and

responding to a 'low-level' feature (e.g. change or colour), subjects' responses

are significantly quicker than when a 'higher-level' feature is the focus (e.g .its

word-label, meaning, or relation to a concept e.g. 'is it larger than an

orange?'). It is proposed that this occurs because the higher-level features

involve more processing, and hence take longer before the information can

enter consciousness (and so can trigger a response). Her current experiments

focus on what effects a person's state of attention (e.g. attending to change,

colour, word, or meaning of visual stimulus) has on their conscious

perception (i.e. characterising the structure of their micro-consciousness, in

relation to their state of attention e.g. what do you become conscious of when
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in attention state X?). Clifford has just joined MACCS and is initiating a

program of research on processing and awareness in dynamic vision.

3.2.5 Workshop on visual cognition

V Coltheart organized a half-day workshop on Visual Cognition preceding

the Experimental Psychology Conference in April 2000. There were four

papers presented and the workshop was well attended (approx 30

participants). The abstracts of the papers are published in the proceedings of

the conference in the Australian Journal of Psychology.

3.3 The Belief Formation Project (Breen, M Coltheart, Davies,

Langdon, Maguire, Rossell; PhD students McKay, McLaren, Metcalf,

Porter, Smith)

This concerns much higher-level aspects of cognition than the other two

projects. We are investigating the processes by which people formulate,

evaluate, and then accept or reject beliefs about the way the world is. Our

particular interest is in people who have some form of impairment of these

processes, an impairment which leads them to adopt delusory beliefs.

Examples of such delusory

beliefs are Capgras Delusion (the

delusion that someone

emotionally close, typically a

spouse, has been replaced by an

impostor of identical or similar

appearance to the person

replaced), Cotard Delusion

(people with this delusion

believe that they are dead) and Mirrored-self Misidentification (the belief that

the person one sees in the mirror is not oneself, but some stranger). In

addition to investigating various forms of delusion, we are also seeking to

develop a cognitive-neuropsychological theory of hallucinations, focussing

initially on auditory-verbal hallucinations (“hearing voices”).

The Belief Project

Susan
Rossell

Theory of mind
 impairment

in schizophrenia

Semantic memory
 impairment

in schizophrenia

Face processing
 impairments &

 delusional 
misidentification

The two-deficit 
model of delusion

Robyn
Langdon

Nora
Breen

Martin
DaviesAuditory-verbal 

hallucinations

PhD students:

Ryan McKay: Psychodynamic explanations of delusion

Jen McLaren: Mentalizing deficits in schizophrenia. 

Kasey  Metcalf: Confabulation after head injury

Melanie Porter: Cognition in Williams syndrome

Trish Smith: Theory of mind in normal adults

Max 
Coltheart



20

20

3.3.1 The two-deficit theory of delusions [Breen, M Coltheart, Davies,

Langdon]

The Belief Formation Project aims to develop a cognitive model of normal

belief generation and belief evaluation that can explain impairments of belief

formation, in particular, delusions, in terms of specific damage to one or more

components of the model. Delusions can vary in their content, in the nature

and in the range of the associated phenomenology, and in their etiology -

some are bizarre (e.g. delusions of alien control) and some are ordinary (e.g.

delusions of jealousy); some are isolated (e.g. Capgras delusion) and some co-

occur with many other delusions; some occur in the absence of other

psychiatric symptoms and some occur in the context of full-blown psychosis;

some occur after known structural brain damage and some occur in the

context of psychiatric disorders such as schizophrenia where the nature of the

neuropathology remains unspecified.

In order to explain delusion formation, Davies & M Coltheart (2000) have

proposed a general theoretical framework for understanding normal belief

formation that posits four stages, these being the stages of Experience,

Hypothesis-generation, Belief-adoption, and Circumscription.

Consistent with that framework, Langdon & M Coltheart (in "The cognitive

neuropsychology of delusions", Mind & Language, 2000) have proposed that

at least two things need to be going wrong at different stages within that

framework in order to provide a complete account of delusions. The first

deficit (or factor) within this "two-deficit model" explains the specific content

of a particular delusion (e.g. why one person is deluded about their wife

being replaced by an impostor and another person is deluded about an alien

controlling their actions). The second deficit within this "two-deficit model"

explains why a deluded individual uncritically accepts the implausible belief.

McKay is exploring the possibility that, within this framework, some

delusions will require psychodynamic explanations.

3.3.2 Delusional misidentification [Breen]
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Breen has been working on case studies of people with delusions of

misidentification, investigating these disorders from a cognitive-

neuropsychiatric perspective, with a particular emphasis on whether these

patients have underlying face processing deficits; new work has begun with

patients who are "half-way" to having a delusion - they describe a very altered

experience regarding their spouse and children following neurosurgery, yet

remain rational and non-delusional - and will be measuring this objectively

using skin conductance recordings when these patients are viewing the faces

of their families compared to strangers’ faces. This is collaborative work with

Dr P Lovibond (University of New South Wales). In addition, work with

prosopagnosic patients continues, since disordered face processing is

implicated in some cases of delusional misidentification; this work

particularly focuses on the role that facial affect (face expression) plays in the

recognition of faces.

3.3.3 Williams Syndrome [M Coltheart, Porter]

Williams Syndrome is a genetic disorder which gives rise to a specific and

interesting configuration of cognitive disorders. Williams children show

greatly impaired spatial ability with relatively preserved face processing

ability; and they also show an abnormality of social-cognitive behaviour, in

that they are excessively, inappropriately sociable, here providing a complete

contrast with autistic children and many schizophrenic people, who are

characteristically withdrawn and who shun social contact. Since some of the

Centre’s work in the Belief Formation project is to do with face processing,

and other parts of this work are to do with theory of mind in schizophrenia

and autism, research on children with Williams Syndrome will contribute

significantly to the Belief Formation project.

Williams Syndrome is rare, and this can be a major obstacle to research.

However, contact has been successfully made with the NSW Williams

Syndrome Association, a parents’ support group, and this group has agreed

to allow the Centre to carry out research with their children. This is the

subject of Porter’s PhD research.
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3.3.4 Auditory-verbal hallucinations [M Coltheart, Rossell]

Some people with schizophrenia report hearing voices which are criticising

them or commanding them or commenting on their actions: these are

auditory-verbal hallucinations. The currently most popular theory of this

form of hallucination is that what these people are hearing is their own inner

speech and that the cause of the hallucination is a loss of the ability to identify

inner speech as originated by oneself. Rossell & M Coltheart are investigating

this theory by seeking to relate it to what is currently known about the normal

processes of inner speech and the means by which people normally attribute

such speech to themselves: what is it that could break down so as to cause a

loss of this attribution?

3.3.5 Theory of mind deficits in schizophrenia and in non-clinical

populations scoring highly on the personality variable of

schizotypy [Langdon]

Langdon has been working on the question of whether or not theory-of-mind

impairments can offer any insights into the nature of the second deficit in our

two-deficit model of delusions: the deficit explaining why a deluded

individual uncritically accepts an implausible belief. Although Frith in 1992

had suggested a specific link between theory-of-mind impairments and

persecutory delusions, there are some reasons to think that theory-of-mind

impairments may mark a far more fundamental factor in the formation of all

types of delusions:

a) There is no doubt that patients with schizophrenia reliably show an

impaired ability to make appropriate inferences about what is going on

in the minds of other people. Work from Langdon’s PhD established

that these problems with mind-reading are selective and cannot be

reduced to generalised intellectual deterioration, general difficulty

entertaining hypothetical states and/or difficulty disengaging from

more salient features of a situation (e.g. the objective facts). That work

is currently in press in "Mentalising, executive planning and

disengagement in schizophrenia", Cognitive Neuropsychiatry.
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(b) Counter to Frith's original conception, there is no consistent evidence

to support the idea of a specific link between theory-of-mind

impairments and persecutory delusions; instead theory-of-mind

difficulties appear to be associated with general acute delusional-

hallucinatory states where patients can have delusions of all types (i.e.

not just persecutory). Langdon and colleagues’ work reported in the

above-mentioned paper suggests that theory-of-mind impairments,

when found in patients who are not currently delusional, may mark a

vulnerability to delusions that then only manifests when other

problems arise in the context of a psychotic breakdown. All of this is

entirely consistent with a two-deficit model of delusions, in particular,

the idea that theory-of-mind impairments mark a necessary but not

sufficient condition for the presence of a delusion.

3.3.6 Visual perspective-taking deficits in schizophrenia and in

nonclinical populations scoring highly on the personality variable

of schizotypy

Theory-of-mind tasks were originally used in the investigation of autism, and

the explanation of autistic people’s poor performance on these tasks was that

such people cannot represent that other people have beliefs. However that

cannot be the explanation of the poor theory-of-mind performance of

individuals with schizophrenia, since these individuals are perfectly capable

of representing that other people have beliefs; indeed patients with

persecutory delusions are over-zealous in representing that other people have

beliefs and intentions - unfortunately, harmful ones. And it is unlikely that

patients with schizophrenia who fail theory-of-mind tasks do so because they

have a problem applying their theory of mind on-line in such a way as to lead

specifically to unfounded inferences just about other people's beliefs and

intentions, thus causing paranoia; deluded patients who fail theory-of-mind

tasks have all sorts of delusions, suggesting that they are making unfounded

inferences about any number of things, including things that are not to do

with the beliefs of other people. Hence, Langdon has been seeking an answer
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to the question of what it is about people with schizophrenia that causes them

to perform poorly on theory-of-mind tasks.

Her hypothesis has been that patients with schizophrenia and high-

schizotypal nonclinical individuals have a general problem with perspective-

taking that affects both visual perspective-taking (inferring what someone

sees) and cognitive perspective-taking (inferring what someone thinks), and

that it is this general deficit which is responsible for the poor performance on

theory-of-mind tasks seen in these people. This hypothesis was supported by

the results of experiments involving perspective-taking tasks; this work is

currently in press in the journal Cognitive Neuropsychiatry.

3.4 Software development [M Coltheart, Davis, Harrington, Perry,

Rastle]

3.4.1 Psycholinguistic utilities

3.4.1.1 During 2000 Davis developed some software utilities for obtaining

various psycholinguistic statistics.  These programs are being used by

researchers at a number of institutions, including research centres in the

United States and France.  The main utility program can be used to obtain

information about a broad range of psycholinguistic variables, including

word frequency, pronunciation, stress assignment, number of syllables,

number of orthographic neighbours, bigram frequency, and subjective

familiarity, as well as mean RT and accuracy from lexical decision and

naming databases.  The latest version of this program can be obtained from

his website at: http://www.maccs.mq.edu.au/colin/.

3.4.1.2 Rastle, with Harrington and M Coltheart, has completed work on the

ARC nonword database, and a paper describing this work has been

submitted. This is a Web-accessible database from which experimenters who

wish to use monosyllabic pronounceable nonwords in their research on

reading (as many do) can select and analyse their stimulus materials.
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3.4.1.3 Speech corpus tools. This research program concerns the

development of software tools and a query language (known as the EMU

system) for creating, interrogating and analysing large speech corpora. In

2000, the EMU system was further developed. The website was updated to

include downloadable systems on UNIX, LINUX and PC platforms:

http://www.shlrc.mq.edu.au/emu.  Harrington was also invited to present a

paper on the EMU system to the Waveip workshop in Wellington, New

Zealand, December 2000. Harrington carried out this software development

work jointly with Cassidy (Macquarie University) and Bird (University of

Pennsylvania).

3.4.2 Modelling software

Perry has completed and tested a program implementing a French version of

the DRC model, and also a French version of the Zorzi, Houghton &

Butterworth model of reading aloud.

3.4.3 Software for dyslexia remediation work

Perry has been working on the development of game-based dyslexia

remediation software for use with English, French and German children.
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Harrington, J. Invited presentation on the 'Phonetic Sciences' to the Speech

Science and Technology Conference, Canberra, December.

Harrington, J. Invited presentation on 'Building Bridges between Speech

Science & Technology', Speech Science & Technology Conference, Canberra,

December.

Harrington, J. Invited presentation on the EMU speech database system.

Waveip workshop, Wellington, New Zealand, December.

Harrington, J. Co-organiser with Denis Burnham of a workshop on

'Measurement techniques in Speech Production', December.

Harrington, J. Some issues in an experimental prosodic analysis of Warlpiri.

Paper presented at the joint SHLRC-MARCS workshop on 'Measurement

techniques in speech production', December.

Harrington, J. Vowel change in Received Pronunciation: Evidence from the

Queen's English. Paper presented at the Speech Science and Technology

Conference, Canberra, December.

Joy, P. & Benson, S.  Whose face do I see? A case study of prosopagnosia in

childhood. Annual Conference of the College of Clinical Neuropsychologists,

October.

Kinoshita, S.  What primes the target onset? The phonological nature of the

masked onset priming effect in naming. The 27th Annual Australasian

Experimental Psychology Conference, Queensland University of Technology,

April.
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Kinoshita, S. The role of involuntary aware memory in some implicit memory

tasks. Department of Psychology, New Mexico State University, November.

Kinoshita, S. . The role of involuntary aware memory in some implicit

memory tasks. Invited presentation at the University of Wollongong

Symposium on Awareness, June.

Langdon R., Coltheart, M., Ward, P.B. & Catts, S.V. Poor mentalizing in

schizophrenia: Implications for explaining schizophrenic symptomatology.

Annual Conference of the Australasian Society for Psychiatric Research,

December.

Langdon R., Coltheart, M., Ward, P.B. & Catts, S.V. Why is poor mentalizing a

feature of acute delusional states in schizophrenia? Annual Conference of the

College of Clinical Neuropsychologists, October.

Langdon, R. & Coltheart, M. Impairments of pragmatics and mentalising.

Pragmatics and Theory-of-Mind Workshop, Corpus Christi College, Oxford,

October.

Langdon, R. Cognitive neuropsychiatry and delusions: Insights from theory-

of-mind research in schizophrenia. Colloquium, Psychology Department,

Manchester University, Manchester, September.

Langdon, R. Cognitive neuropsychiatry and delusions: Insights from theory-

of-mind research in schizophrenia. Institute of Psychiatry, London.

Langdon, R. Cognitive neuropsychiatry and delusions: Insights from theory-

of-mind research in schizophrenia. Colloquium, Psychology Department,

University of New South Wales, August.

Langdon, R. Cognitive neuropsychiatry and delusions: Insights from theory-

of-mind research in schizophrenia. Colloquium, Psychology Department,

University of New South Wales, August.
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Langdon, R. Cognitive neuropsychiatry and delusions: Insights from theory-

of-mind research in schizophrenia. Macarthur Psychology Services, South

Western Sydney Area Health Services, July.

Langdon. R. & Coltheart, M. Appreciation of indirect speech in non-clinical

adults: Evidence for a simulation account of poor mentalizing. The 27th

Annual Australasian Experimental Psychology Conference, Queensland

University of Technology.  April.

Lupker, S., Kinoshita, S., Taylor, T. & Coltheart, M. Is a time criterion used

when naming pictures and computing sums? Paper presented at the 41st

Annual meeting of the Psychonomic Society, New Orleans, November.

Maguire, A. Is the parietal lobe involved in disengaging attention?

Symposium on Cognitive and Neural Bases of Spatial Neglect, Villa Olmo,

Como, September.

Murphy, K. & Coltheart, M.  Factors influencing retrieval speed in postcued

partial report tasks. The 27th Annual Australasian Experimental Psychology

Conference, Queensland University of Technology, April.

Nickels, L.A.  Semantics: How much is enough? NSW Information Processing

Discussion Group, Prince of Wales Hospital, Sydney, February.

Nickels, L.A.. The cognitive neuropsychological approach to aphasia.

Masterclass given at the Adelaide  Speech Pathology Australia Conference,

May.

Nickels, L.A. & Moses, M. The tiger that lost its stripes: a case study of

impaired access to visual semantic attributes. Aphasiology Symposium of

Australia, Charles Sturt University, Albury NSW, November.

Nickels, L.A.  Assessment and treatment of reading, writing and naming in

aphasia: an advanced workshop in Cognitive Neuropsychology. Launceston,

Tasmania, September.
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Perry, C., Ziegler, J.C., Coltheart, M., Jacobs, A.M., & Braun, M. German,

English, the Length Effect and Computational Models of Reading Aloud. Talk

given at the Centre National de la Recherche Scientifique and Université de

Provence, November.

Porter, M The cognitive and neuropsychological aspects of Williams

Syndrome. The Williams Syndrome Conference, Sydney Children's Hospital,

August .

Porter M.  Williams syndrome, autism and Down syndrome in infancy: A

comparison of three neurodevelopmental disorders. Annual Conference of

the College of Clinical Neuropsychologists, October.

Porter, M. & Kinoshita, S. . The Perceptual and Conceptual Basis of False

Memories. The 27th Annual Australasian Experimental Psychology

Conference, Queensland University of Technology, April.

Rastle, K.  Reading aloud: What has computational modelling done for us?

Colloquium, Universite Libre du Bruxelles, August.

Rastle, K. & Davis, M. On the complexities of naming: What do voice keys

measure? Psychonomic Society meeting, New Orleans, November.

Roberts, M.A., Rastle, K., Coltheart, M, and Besner, D.  When parallel

processing in visual word recognition is not enough: new evidence from

naming. Experimental Psychology Society meeting, Nottingham, July.

[Runner-up for best student poster at meeting].

Rossell, S.  Are delusions the product of abnormal semantics? Annual

Conference of the College of Clinical Neuropsychologists, October.

Stough, C, & Bates, T. Research on the biological basis of intelligence:

Approach, summary and discussion. The 27th Annual Australasian
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Experimental Psychology Conference, Queensland University of Technology,

April.

Stough, C.K., Thompson, J., Bates, T., & Nathan, P. Examining the

Neurochemical Basis of Intelligence: Recent Research.  International Society

for Intelligence Research, Cleveland, Ohio, December.

Windhorst, C., & Coltheart, M. Consistency effects in reading aloud: New

findings and old. The 35th Annual Australian Psychological Society

Conference, Canberra, September.

Woollams, A.M. & Kinoshita, S. Effects of imageability and polysemy on the

naming and lexical decision tasks. Paper presented at the 41st Annual

meeting of the Psychonomic Society, New Orleans, November.

Ziegler, J.C., Perry, C., Jacobs, A.M., & Braun, M. Beyond orthographic depth:

Grain size differences across languages. Presentation at the 41st Annual

Meeting of the Psychonomic Society, New Orleans, November.

4.3 The Macquarie Monographs in Cognitive Science series

Negotiations with the world's foremost publisher of books on psychology,

Psychology Press, led to the signing of a contract to establish a new

monograph series, The Macquarie Monographs in Cognitive Science, under

the general editorship of the Centre's Director. This series will publish books

written by or edited by Centre members. Some of these books will be edited

proceedings of MACCS-funded conferences; royalty income for such books

will go to the Centre. The first book in the series, Routes to Reading Success and

Failure, by Nancy E Jackson and Max Coltheart, is already in press and will be

published mid-2001; a second volume, provisionally entitled How Readers

Recognise Words: Computational Modelling of Visual Word Recognition, by Colin

Davis, has been contracted and is currently being written. Three further

volumes are already planned: these will be the proceedings of the three

MACCS - funded conferences to be held in 2001.
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5 CONFERENCES AND SEMINARS

5.1 Conferences

The original grant application for funding of MACCS included a component

for funding three conferences at which international experts in fields relevant

to MACCS would interact with MACCS personnel. These conferences would

be discussion-based and would be relatively small (about 25 participants);

attendance would be by invitation only.

All three conferences have now been organized, and all will take place in

2001. The conferences are:

• Masked Priming (organized by Sachiko Kinoshita): this will take

place at Macquarie University 17-18 April 2001.

• Evolutionary Psychology (organized by Julie Fitness and Kim

Sterelny): this will take place at the Australian National University

2-4 July 2001

• Theory of Mind and Social Behaviour (organized by Betty

Repacholi and Virginia Slaughter); this will take place at Macquarie

University 13-14 July 2001.

Full details of these conferences will be provided next year in the MACCS

Annual Report for 2001.

MACCS has also already provided support of one kind or another for three

other conferences:

• As mentioned above, V Coltheart organized a half day workshop

on Visual Cognition preceding the Experimental Psychology

Conference (EPC) in April, 2000. There were four papers presented

and the workshop was well attended (approximately 30
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participants). The abstracts of the papers were published in the

Proceedings of the EPC in the Australian Journal of Psychology.

• A one-day seminar on Animal Cognition was held at Macquarie

University on 5 January 2001; it was organized by Dr K Cheng

(Psychology, Macquarie) with support from MACCS. Speakers

included Rudiger Wehner (University of Zurich), Jochen Zeil,

Mandyam Srinivasan and Shaowu Zhang (Australian National

University), and Lesley Rogers and Gisela Kaplan (University of

New England)

• The Australian Society for Cognitive Neuropsychology was formed

in 2000 with active participation by two members of MACCS (M

Coltheart and Nickels). The inaugural conference of this society

will be held at Deakin University 13-15 July 2001; this conference

has been jointly organized by Lyndsey Nickels (MACCS) and

Marina Haywood (Deakin University) with support from MACCS.

  

5.2 MACCS seminars in 2000

Informal discussion-based seminars are an integral part of the intellectual life

of MACCS, and numerous such seminars were held in 2000, with most

speakers coming from outside MACCS. The seminars were as follows:

- 22 February: Steve Lupker (University of Western Ontario): “Strategic

effects in reading”

- 21 March: Gerard O’Brien (University of Adelaide): “Connectionism

and cognition”

- 9 May: Trevor Case (Macquarie University): “Superstition”

- 23 May: Ian Gold (Monash University): “Molyneux’s Problem”

- 20 June: Maree Abbott (Macquarie University): “Intrusive thoughts”

- 23 June: Anne Castles (University of Melbourne): “Developmental

dyslexia”

- 27 June: Lea Williams (University of Sydney): “The Fear Brain”

- 18 July: Anna Woollams (MACCS): “Semantic influences upon

reading”

- 21 July: Sachiko Kinoshita (MACCS): “Phonology and reading aloud”
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- 15 August: Ernest Lepore (Rutgers University Centre for Cognitive

Science): “Why compositionality won’t go away”

- 22 August: Daniel Friedrich (Corpus Christi College, University of

Oxford): “Self-deception and delusion”

- 29 August: Marielle Lange (Universite Libre de Bruxelles): “From print

to sound: Further constraints on the nature of the grapheme-phoneme

conversion process”

- 1 September: Conrad Perry (MACCS): “German, English, the length

effects, and computational models of reading aloud”

- 11 October: Melissa Green (University of Sydney): “Visual perception

and recognition of facial affect in schizotypy”

- 11 October: David Share (University of Haifa): “On the role of

phonological recoding in orthographic learning: Some recent

experimental studies of the self-teaching hypothesis”

- 17 October: Amanda Barnier (University of New South Wales):

“Remembering and forgetting autobiographical events: Instrumental

uses of hypnosis”

- 28 November: Leigh Harrington (Victoria University of Wellington):

“Paranoia and folk explanations of behaviour”

- 29 November: Tony Stone (University of the South Bank, London):

“Delusions”

- 4 December: Tony Stone (University of the South Bank, London):

“Mental simulation”

- 5 December: Tony Stone (University of the South Bank, London):

“Modularity and evolutionary psychology”

6 AWARDS AND RECOGNITION SINCE 1 JANUARY
2000

• M Coltheart was appointed Consulting Editor, Journal of

Experimental Psychology: Human Perception & Performance

(from Jan 1 2000).

• M Coltheart was appointed to Editorial Board, Psychonomic

Bulletin & Reviews (from Jan 1 2000).
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• M Coltheart was appointed Research Affiliate, Philosophy

Program, RSSS, Australian National University (2001-2003)

• M Coltheart was appointed Honorary Allied Health Practitioner,

New Children's Hospital (2000-2003).

• N Breen was selected as one of the five finalists for the 2000

Australian Skeptics Eureka Prize for Critical Thinking (April

2000)

• M Davies was appointed Adjunct Professor at Macquarie

University (2001-)

• M Beckman was appointed Adjunct Professor at Macquarie

University (2001-)

• R Langdon was awarded a Dean's Commendation for her PhD

thesis (June 2000)

• The University identified its top 52 researchers on the basis of

data from citations, publications, grants awarded etc. All three

academic members of the Centre's Executive Committee (M

Coltheart, V Coltheart, J Harrington) were on this list (July 2000)

• MACCS was offered an annual earmarked PhD Scholarship for

2001 and onwards by the University (August 2000)

• J Harrington was appointed to a Professorial Fellowship at

Macquarie University (from 1 January 2001)

• S Kinoshita was appointed Associate Editor of the Australian

Journal of Psychology (February 2001)

• M Coltheart was appointed to the Board of Editors of

Neuropsychologia (February 2001)

• M Coltheart was awarded the degree of DSc by Macquarie

University (February 2001)

• MACCS was offered a second earmarked PhD Scholarship for

2001 by the University (March 2001)

• M Coltheart was appointed a member of the ARC's Expert

Advisory Committee in the Social, Behavioural & Economic

Sciences (March 2001)

• J Harrington was appointed a member of the ARC's reader panel

for its Expert Advisory Committee in the Social, Behavioural &

Economic Sciences (March 2001)
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• M Coltheart was elected Fellow of the Australian Academy of

Science (March 2001)

7 PROGRESS AND ACHIEVEMENTS WITH RESPECT
TO THE CENTRE'S CURRENT AND FUTURE INCOME
EXCLUDING THE COMMONWEALTH FUNDS
PROVIDED THROUGH THE CENTRE GRANT

The Centre being only one year old, it is too soon to be very specific about

plans for its funding after its nine-year term has expired. However, as is

indicated in Appendix A2, the Centre attracted approximately $25,000 in

internal competitive grant funding in 2000, as well as other ARC income of

$170,000 and RIEFP income of approximately $200,000 to Harrington, which

included a host institution support component of $30,000. A Centre RIBG

application for $131,000 is pending; its outcome will be known on 10 April.

Six of the Centre’s postdoctoral fellows, and all 10 of its full-time PhD

students, are funded from sources outside the Centre grant.

8 PROGRESS IN THE EDUCATION AND TRAINING
PROGRAMS

The ambit of MACCS is research and research training in cognitive science.

An essential component of the activity of the Centre is therefore the provision

of a high-quality research environment and high-quality supervision for PhD

students. Since the Centre has been operating for only one year, it is too soon

to be looking at outcome measures such as completions. However, it may be

noted that MACCS full-time PhD students have dedicated accommodation

with their own desks and their own networked computers, as well as full

access to all MACCS facilities, and that eight full-time students have joined

the Centre since it opened last year. All eight of these students have

scholarships (six have APAs and the other two have the Macquarie equivalent

scholarship, the RAACE scholarship).
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9 EXPANSION OF THE CENTRE

At the end of its first year, the Centre is much larger than had been

anticipated at the beginning of its first year. Including part-time personnel,

there are now 50 people associated with the Centre. This expansion has

occurred for three reasons.

9.1 Postdoctoral researchers

The original Centre application requested salaries for four full-time

postdoctoral fellows. However, there are now 10.5 postdoctoral fellows in the

Centre. This happened because:

a) Dr Susan Rossell was awarded an International Prize Fellowship form

the Wellcome foundation for 3 years, and applied to the  Centre to

work for at least the first two years of that period in the Centre;

b) Dr Lyndsey Nickels, who has a QEII Fellowship, also wished to work

in the Centre;

c) two people awarded APDs for 2000-02 (Langdon and Rastle) also

applied to work in the Centre;

d) and similarly two people awarded APDs for 2001-03 (Croot and

Tabain) also applied to work in the Centre.

Centre funds are used, essentially as originally planned, to support 4.5 other

postdoctoral researchers. It is clear from this that the Centre appears to be a

very attractive research environment for cognitive scientists, and this

attraction appears to be increasing; four people have applied for APDs or

QEII/ARFs for 2002-04 with the intention of taking these posts up in the

Centre.
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9.2 Doctoral researchers

Eight new full-time PhD students, all with First Class Honours degrees, have

come to the Centre since its inception. None requires funding from the

Centre. Six have their own APAs. The other two have internal Macquarie

University doctoral scholarships which are exactly equivalent to APAs. These

awards are known as RAACEs (Research Areas And Centres of Excellence

awards). They are specifically allocated to support areas identified by the

University as centres of excellence. The Centre is the only place allocated

more than one RAACE by the University.

9.3 The MACCS Developmental Cognitive Neuropsychology
Research Unit at the New Children’s Hospital

This hospital had an extremely active neuropsychology department of four

clinical neuropsychologists all interested in research, and with a case load that

included many people with important and interesting cognitive deficits of

direct relevance to the Centre’s work. Because clinical loads are typically so

heavy that it is very difficult to combine clinical work with research, the four

members of this department were unable to exploit their unique research

environment. The Centre has addressed this problem by providing an annual

sum of approximately $40,000 which gives these people enough assistance

that adequate amounts of research time is now available to them. This

arrangement has been formalised by the recognition of a Developmental

Cognitive Neuropsychology Research Unit at the hospital; this is an outpost

of the Centre and members of that Unit collaborate closely with members of

the Centre. This research initiative is flourishing, as can be seen from the

Unit’s Progress Report (Appendix A1)
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10 VISITORS AND OTHER EXTERNAL CONTACTS AND
COLLABORATIONS

10.1 Visitors to MACCS in 2000 included Professor K Paap (University of

New Mexico), Professor Tony Stone (University of the South Bank, London),

Professor John Morton (University College London), Leigh Harrington

(Victoria University of Wellington), Tom Yufik (University of California,

Berkeley), Daniel Friedrich (Corpus Christi College, Oxford), Professor Ernest

Lepore (Director, Rutgers University Centre for Cognitive Science), and Dr

David Share (University of Haifa).

10.2 Research described in section 3 above involves active current

collaborations with Dr D Besner and M Roberts (University of Waterloo), M

Davis and Professor W Marslen-Wilson (Cambridge University), Dr M Zorzi

(University of Milan), A Costa (University of Barcelona), Dr S Andrews and

Dr P Lovibond (University of New South Wales), and Professor K Paap

(University of New Mexico). There is also active ongoing collaborative work

with the Centre’s five external members.

11 WEB SITE AND MAILING LISTS

MACCS now has a web site (currently undergoing adjustment of final

details); its URL is http://www.maccs.mq.edu.au At that site, the page

http://www.maccs.mq.edu.au/mailman/listinfo provides a number of

public mailing lists dealing with different aspects of cognitive science; anyone

interested in email discussions of topics in cognitive science can subscribe to

and then contribute to any of these mailing lists.



48

48

12 STATEMENT OF EXPENDITURE FOR THE YEAR
COVERED BY THE CENTRE'S REPORT AND
ESTIMATES OF FUTURE EXPENDITURE

This statement is at Appendix A2. As indicated in the statement, the Centre

grant for the year 2000 amounted to $863,343; expenditures from that grant

totalled $733,838.55 and there are outstanding commitments of $20,584.84. I

am therefore requesting a carryover of funds from the 2000 grant of

$108,919.61.  The reason that this carryover is needed is that there are a

number of Centre personnel whose salaries are paid from the Centre grant

but whose employment did not begin until some months after the grant

began to operate on January 1 2000. This was unavoidable because the period

between the announcement of the award of this grant and the beginning of

the grant was about two months, and it can – and in several cases did - take

considerably longer than two months to advertise a post and select an

appointee, and for that appointee to give appropriate notice and then take up

his or her position in the Centre.

13 MANAGEMENT ARRANGEMENTS INCLUDING
ADVISORY BOARD MEMBERSHIP, STRUCTURE AND
VISIBILITY

During 2000, Professor Gordon Stanley, Chairman of the Board of Studies of

NSW, and Professor Jim Piper, a former SRC Director and Professor of

Physics at Macquarie University, accepted invitations to join the Centre’s

Advisory Board. Because the Centre is only in its inception, a meeting of the

Board was not needed in 2000, but individual members of the Board,

particularly Professors Stanley and Piper, have frequently been consulted

about Centre affairs.
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14 REVISED CORE ACTIVITY STATEMENT

The ARC Chair wrote to Directors of Special Research Centres last year

requesting them to define the core research areas of their Centres, and I

replied to her on 26 June describing the three research projects which were the

core of the original grant application.  These three projects remain the core of

the Centre’s research, but all three projects have been expanded slightly.  The

descriptions of the three projects from my 26 June letter are repeated below

(material in standard font): the passages in bold italics describe the expansion

of each project.

14.1 The Language Project

This project seeks to develop a theory of the mental processes people use to

understand and to produce spoken and written language, and from this

theory to generate a computational model of language processing: that is, to

express the theory as a computer program that can carry out such language-

processing tasks. The project also seeks further understanding of the various

highly specific ways in which the ability to understand or to produce spoken

or written language can break down after brain injury. Finally, the project

also seeks further understanding of how children normally acquire their

abilities to understand and to produce spoken and written language, and of

the various highly specific ways in which the acquisition of these abilities

can be abnormal.

14.2 The Visual Cognition Project

This project seeks an understanding of several recently-discovered and

puzzling phenomena observable when people are attempting to perceive,

remember and report very briefly presented visual displays. The three most

important of these phenomena are Repetition Blindness, Change Blindness,

and the Attentional Blink. The project also concerns the implications of these

phenomena for our understanding of role of conscious processing in visual
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perception, and more generally the conscious and unconscious processing of

dynamic visual displays.

14.3 The Belief Formation Project

This concerns much higher-level aspects of cognition than the other two

projects. We are investigating the processes by which people formulate,

evaluate, and then accept or reject beliefs about the way the world is. Our

particular interest is in people who have some form of impairment of these

processes, an impairment which leads them to adopt delusory beliefs.

Examples of such delusory beliefs are Capgras Delusion (the delusion that

someone emotionally close, typically a spouse, has been replaced by an

impostor of identical or similar appearance to the person replaced), Cotard

Delusion (people with this delusion believe that they are dead) and Mirrored-

self Misidentification (the belief that the person one sees in the mirror is not

oneself, but some stranger). In addition to investigating various forms of

delusion, we are also seeking to develop a cognitive-neuropsychological

theory of hallucinations, focussing initially on auditory-verbal

hallucinations (“hearing voices”).

15 ACTIVITY PLAN FOR THE NEXT TWELVE MONTHS

Apart from the slight expansions of the Centre’s core research activities noted

in Section 14 above, our plan for 2001 is exactly as described in the original

Centre grant application.

16 APPENDICES

A1: Annual Report of The MACCS Development Cognitive

Neuropsychology Research Unit

A2: Financial Report for 2000
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Appendix A1: Developmental Cognitive Neuropsychology
Research Unit, Macquarie Centre for Cognitive Science & The
Children's Hospital at Westmead

ANNUAL REPORT 2000

Overview

The Developmental Cognitive Neuropsychology Research Unit (DCNRU)

was established in March, 2000 as an outreach unit of MACCS based at the

Children's Hospital at Westmead. The Unit is a joint initiative between the

two institutions and aims to establish a centre of excellence in developmental

cognitive neuropsychology research. The Unit is staffed by Children's

Hospital neuropsychologists and financially supported by MACCS through

the provision of a salary for a full time postgraduate position in

neuropsychology. This position not only provides clinical cover for the

neuropsychologists but also offers a unique career development opportunity

for a new graduate. The Unit aims to undertake research in developmental

neuropsychology and measures its achievements in terms of publications,

conference presentations and successful grant applications.

Progress report (Detailed statement appended)

The DCNRU became formally operational at the end of March, 2000 with the

appointment of Sara Coombes to the new postgraduate position enabling the

allocation of research days to neuropsychologists, Pam Joy, Ruth Brunsdon,

Kath Bakker and Tim Hannan.

The establishment of the new postgraduate position and the appointment of

Sara has been very successful from both a clinical and professional

development perspective. Sara works three days a week in the Rehabilitation

Department and two days in the Child Development Unit. Her work involves

the assessment of children with a range of acquired brain injuries as well as

those with developmental and learning disorders. She has gained
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considerable experience and expertise in the assessment of young preschool

aged children with language and behavioural problems and she has built up

her knowledge of paediatric disorders including degenerative conditions,

epilepsy, autism and attention deficit. She has recently undertaken a case

study of a child who had a late diagnosis of sleep apnoea and now presents

with a Nonverbal Learning Disorder. The underlying pathology of the

condition, the child's medical treatment and neuropsychological outcome is

currently being written up in the form of a case study. Sara has also made a

considerable contribution to professional development activities both within

the Hospital as well as in the community. She has given a number of

presentations to School Counsellors, members of the NSW Paediatric

Neuropsychology Interest Group and presented at Divisional Rounds within

the Hospital. She has also participated in several rehabilitation outreach

programs. She is respected by her colleagues and her contribution to the

clinical work of both teams has ensured the success of the program within the

Hospital.

The DCNRU neuropsychologists have undertaken a wide range of research

and related activities. The main research focus of the Unit has been in areas of

reading and visual processing disorders. To date we have completed four case

studies of children with these disorders. Ruth Brunsdon has studied

treatment effects in developmental dyslexia and has completed case studies of

lexical and nonlexical reading deficits in two children. She is currently

preparing papers for publication in joint authorship with Tim Hannan from

the DCRNU and Professor Max Coltheart and Dr Lyndsey Nickels from

MACCS.  Case studies of two children with visual agnosia and prosopagnosia

have also been completed. Pam Joy presented these case studies, in

association with Suzanne Benson (Masters student) and Ruth Brunsdon, at a

symposium on visual processing difficulties at the national CCN Conference

in October. Papers on both cases are being prepared for publication. We

anticipate investigating two further cases of visual processing deficits over the

next two years along with further cases of reading and spelling disorders.

There is also a strong interest in the development of treatment programs.

Ruth, who has recently enrolled in a PhD under the supervision of Professor
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Max Coltheart, will be developing and evaluating a series of new treatment

programs for reading and visual processing disorders. Kath and Ruth have

already designed and are now implementing a treatment program for a child

with a reading disorder. Tim is also planning to set up treatment programs

for 2 children recently diagnosed with specific maths impairments.

An adjunct of this is test development. We are currently developing test

materials for use in the assessment and treatment of these disorders.

Specifically we have developed a range of stimuli for use on a computer to

enable us to assess face identification, feature analysis and lip reading skills.

We are also developing a test to assess expression analysis. In conjunction

with this we also propose to collect normative data on a selection of

commonly used neuropsychological measures as well as on a number of tasks

from the PALPA and BORB tests.

Members of the Unit have had a longstanding interest and involvement in

group studies looking at outcome in a number of neurological and genetic

conditions. We have ongoing projects looking at outcome in Turner's

syndrome and in post concussional syndrome. Kath Bakker has just

completed a review of the neuropsychological sequelae of paediatric anoxic

brain injury and is working towards publishing this data in the near future.

Over the last 12 months we have developed proposals to study the efficacy of

stimulant medication in paediatric brain injury and outcome in maternal

PKU. Pam Joy and Ruth Brunsdon (in collaboration with the Oncology Unit)

are in the process of developing a large-scale project to look at outcome in

children with low-grade tumour. A paper related to this work was also

recently presented at the Brain Tumour Symposium in Singapore.

The establishment of the research unit has stimulated student interest in

paediatric neuropsychology research. A number of Masters and PhD students

have already expressed interest in undertaking projects within the Unit.

Currently we have one Masters student working on an existing project and a

PhD student who will be undertaking a new research project from the

beginning of this year.
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Two grant applications have been submitted in the past year and we will be

seeking additional external support for projects in the coming year. We had

also hoped to raise additional funds and to promote the Unit by the running

of a workshop. Kath Bakker planned and organised a workshop in

Neuroimaging and Neuropsychology in Developmental and Acquired

Paediatric Disorders, which was to be presented by Erin Bigler, Professor of

Psychology and Neuroscience at Brigham Young University, Utah.

Unfortunately, this had to be cancelled unexpectedly due to illness in his

family. However, we had a very positive response to preliminary advertising

and feel that the promotion of the workshop was an excellent way to

highlight the work of the Unit.

We feel that our first year has been very successful and that overall the Unit

has achieved its outcomes. Specifically one paper has been completed and

will be submitted in February and at least one more will be submitted by the

end of March, 2001. We have two grant applications in process with decisions

regarding their outcome due in March. In total the Unit made seven

presentations to six national and one international conferences during 2000.

The unexpectedly long lead-in time to set up the Unit meant that we were not

fully operational until April, 2000. This has meant that our initial progress is

being measured over a relatively short period and much of our work is still in

the planning and development stage. However, we have now laid the

groundwork and expect to be able to maintain momentum on these projects.

We would also like to highlight that much of our case study work is being

undertaken in previously unexplored areas. There have been only a handful

of reported cases of visual processing deficits in children and little is known

about the nature and developmental course of such disorders. We are now

attempting to characterise these disorders, develop appropriate assessment

tools and develop and institute treatment programs. We feel that the strength

of the Unit is in its clinically based and useful research that will improve the

management of children.
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Financial report (detailed statement appended)

The Unit has come in under budget. The net balance at 31 December, 2000

was $10,493.67 and the projected balance at 28 February, 2001 was $3,759.37.

This budget surplus is due to:

- One month salary saving

- Interest earned on the account

- Reduction of on costs

- Training and development fee earned by Pamela Joy

The Children's Hospital requires a15% loading on all salaries funded through

grants and projects. However there has been a temporary reduction in the

actual amount levied and on costs have averaged 9.5% over the year. This has

resulted in lower than expected costs in this area. Secondly because of the

delay in finalising contracts for the Unit the postgraduate position was not

filled until the end of March resulting in a saving of four weeks of salary.

However, off setting these savings there was a 2% salary increase awarded in

April  (back-dated to January, 2000) followed by a further 2% increase in the

second half of the year. This led to higher than expected salary costs for the

year. Fortunately these additional costs were covered by savings from the

above.

We had anticipated additional earnings from the workshop but due to its

unexpected cancellation workshop registration fees were refunded. There is

one outstanding fee yet to be refunded. Advertising costs were met by the

APS College of Clinical Neuropsychologists, who were co-sponsors of the

workshop.
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Proposals for 2001

Staffing

Kath Bakker is going on maternity leave from 26 February, 2001. She is

expected to return from leave and recommence her work in the DCNRU in

October, 2001. This will make 31 research days available to other Unit staff,

during her absence. I propose to allocate this time to Ruth Brunsdon and Tim

Hannan on a project basis. It is anticipated that this will be taken in blocks to

enable completion of specific papers or projects.

Outcome Measures

We are still laying the groundwork and much of our work is in progress. We

anticipate gaining momentum in the future but feel that it may take a longer

time for some of the larger projects to come to fruition. Given this, we propose

that the same level of outcome measures be maintained for 2001- that is, a

minimum of two papers to be submitted for publication and three conference

presentations and actively seeking grant support.

In practical terms the Unit's first 12 months will extend from April, 2000 to

March, 2001 and we are measuring our initial outcomes within this time

frame. However, we recognise that this is not synchronised with MACCS

research review periods. Our proposal is that we maintain the same outcome

levels for 2001 but achieve these by the next University review at the end of

January, 2002

Budget

Level 2 Psychologist's scale $ 35,681.00

15% on costs  $   5,352.00

-----------------

Total: $  41,033.00
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To be paid in instalments:

$20,000  (due March 1, 2001)

$21,033 (due September 1, 2001)

The current salary for the new post graduate position has increased from

$34,294.91 to $35,680.77. This is included in the proposed costing for 2001.

However there is a Psychologists Award Claim for psychologists in the public

health system currently before the NSW Industrial Relations Commission and

due to be heard by the full bench in the near future. If successful the new

award is expected to result in substantial salary increases for psychologists

and this may need to be addressed separately in budget estimates for the

second half of this year. Goods and services will be covered by the current

surplus.

Pamela Joy
Head, Developmental Cognitive Neuropsychology Research Unit
2 February 2001
Progress report: April 2000 to January 2001

Professional activities

Conference Presentations

CCN Hunter Valley. October 2000:

1. Benson, S; Joy, P & Brunsdon, R. Insights and perspectives: Face and

object recognition deficits in children.

2. Benson, P & Joy, P. Do you see what I see? A  case study of visual

recognition deficits in chilhood.

3. Joy, P & Brunsdon, R. Whose face do I see? A case study of

prosopagnosia in childhood.

4. Brunsdon, RK & Hannan, TJ. Case studies in the treatment of sublexical

reading deficits in children.
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5. Brunsdon, RK & Hannan, TJ. Generalisation of treatment effects from

reading to spelling in severe developmental dyslexia: a lexical

treatment program.

6. Hannan, TJ & Brunsdon, RK. Treatment of developmental dyslexia:

Models, methods and controversies.

7.  Joy, P. Cognitive and behavioural sequelae following paediatric brain

tumour. Paediatric Brain Tumour Symposium . Singapore, November,

2000

Workshop Development

Neuroimaging and Neuropsychology in Developmental and Acquired

Paediatric disorders

Presented by Erin Bigler, Professor of Psychology and Neuroscience at

Brigham Young University, Utah.

Workshop organised and advertised by Kath Bakker in conjunction with

MACCS and The Children's Hospital at Westmead.

Grant Applications

1. Normative data for adolescents aged 14 -16 on a selection of commonly

used neuropsychological measures.

Investigators:  Brunsdon,R; Hannan,T; Bakker, K & Shores, A

Application to:  MAA:   $140,761.00

2. Efficacy of stimulant medication in paediatric acquired brain injury.

Investigators: Bakker, K; Waugh, M; Epps, A; Mandalis, A;

Brookes, N; Smith, R & Levick, W

Application to:  MAA:  $115,878.00
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Work In Progress with Current Students

- Post concussional syndrome - A MRS & neuropsychological study;

Louise Parry

Investigators: Shores, A; Joy, P; Hannan, T

Progress: Ethics approved and funded by the MAA; Data

collection commenced

- Neuropsychological outcome following low grade glioma

Investigators: Brunsdon, R; Joy, P & Kellie, S

Progress: Preparation and development of project

- Sex chromosomes and brain organisation in Turner syndrome

Investigators: Joy, P; Rae, C; Coltheart, M

Progress: Data collection completed

- Cognitive neuropsychological treatment of developmental

prosopagnosia

Investigators: Brunsdon, R & Joy, P

Progress: Preparation of treatment program

- Phonological text dyslexia: A treatment study

Investigators: Brunsdon, R, Nickels, L & Coltheart,  M

Progress: Baseline data collection

- Mapping recovery and Detecting Clinically Significant

Neuropsychological Change Thresholds in Paediatric Stroke

Investigators: Till, H; Bachelor, J, Shores, A, Brunsdon, R

Progress: Ethics application to be submitted in March.
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Appendix A2: Financial Statement for 2000  
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