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Preface

This book contains summaries of all papers presented at the Sixth Con-
ference of the European Society for Cognitive Psychology (Elsinore, Den-
mark, September 11-15, 1993). The Programme Committee for the confe-
rence consisted of Carlo Umilta (President of the Society), Philip T. Smith
(Secretary of the Society), and Claus Bundesen (member of the Executive
Committee of the Society). The Organizing Committee consisted of Claus
Bundesen (Organizer), Axel Larsen (Co-Organizer), and Hitomi Shibuya.

The first chapter of the book contains summaries of the two invited
presentations: the Opening Address by Charles W. Eriksen and the Invi-
ted Lecture by Ulric Neisser. Chapter 2 contains summaries of the regular
papers. These are grouped by content. Chapter 3 consists of the proceed-
ings of the symposium on “Visual selective attention” (convened by Hit-
omi Shibuya) and the symposium on “General architectures of cognition”
(convened by Josef Krems). Chapter 4 contains summaries of the poster
presentations in alphabetical order by the surname of the first author. At
the end of the book is an author index.

Most of the papers presented at the conference are authored by Euro-
pean scientists, and the book provides an overview of the state of the art in
cognitive psychology in Europe. In our opinion, European cognitive psycho-
logy is more vigorous than ever. Major steps have been taken to synthesize
the rich diversity of national traditions found in Europe as well as absor-
bing and contributing to the scientific development in North America. The
resulting interplay of ideas has yielded remarkable progress.

Acknowledgments. Funding for the Sixth Conference of the European
Society for Cognitive Psychology was obtained through the Danish Re-
search Council for the Humanities, the Faculty for the Humanities at the
University of Copenhagen, the Psychological Laboratory at the University
of Copenhagen, the Institute of Clinical Psychology at the University of
Copenhagen, and Lawrence Erlbaum Associates, Ltd.

The following publishing companies supported the conference by parti-
cipating and providing material: Prentice Hall, Inc.; Elsevier Science Pub-
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lishers; The MIT Press; John Wiley & Sons, Ltd.; Open University Press;
and Lawrence Erlbaum Associates, Ltd.

Important practical assistance in organizing the conference was provided
by staff and students at the University of Copenhagen, in particular, Vibeke
Andersen (secretary), Lejf Rasmussen (engineer), Anne Lindholm Nielsen
(technician), Kristjan Jul Houmann, Sgren Kyllingsbeek, and Rune Mgller
Jensen.

Claus Bundesen
Azel Larsen

University of Copenhagen

Chapter 1

Invited Presentations

1.0.1 Opening Address:
The flankers task and response competition: A
useful tool for investigating a variety of cognitive

problems
C. W. Eriksen, University of Illlinois, USA

Research has shown that the reaction time interference produced by the
flankers task arises from the incipient activation of competing responses.
The response competition paradigm has made valuable contributions to
evaluating contimuous flow versus discrete stage models of information pro-
cessing as well as understanding cortical evoked potentials. The paradigm
has been used to map the visual attentional field as a function of task
demands and has also been found useful in the study of memory. It offers
promise in studies of cognitive categorization and has provided insights into
the “fast same effect” on same-different judgments on comparison tasks. It
is currently being applied to the study of disjunctive comparisons.

1.0.2 Invited Lecture:
The ecological and social roots of cognition
U. Neisser, Emory University, Atlanta, USA

Recent findings show that cognitive processes are both more innate and
more culturally based than we used to think; they are also more diverse.
On the one hand ecological and interpersonal perception are both inna-
tely prepared, available in early infancy; on the other hand intellectual
development is critically dependent on social support. Taken together with



2 CHAPTER 1. INVITED PRESENTATIONS

the emerging multiple/modular structure of the brain, these discoveries de-
mand a new kind of cognitive theory: an ecologically grounded account of
the development and interaction of a number of distinct cognitive systems.
Three such systems will be described: direct perception/action, interperso-
nal perception/reactivity, and recognition/representation.

Direct perception/action, as originally described by J.J. Gibson, is based
on invariant information structures like those in the optic array. Based
chiefly on motion-produced information, it enables accurate perception of
the layout of the local environment and its affordances. Clearly in place by
three or four months of age, it establishes an immediate non-representional
sense of self and environment that “grounds” all other forms of cognition.

Interpersonal perception/reactivity is present from birth. Based on
species-specific patterns of action and reaction, it establishes ongoing dia-
logues in which both participants perceive each other as intentional agents.
Typically accompanied by rich affect, it defines both self and other as social
beings.

Where both of the other systems are concerned with the present state of
affairs, recognition/representation concerns relations between present and
past: it identifies and classifies what is perceived. There are many recogni-
tion sub-systems, some primitive and others very sophisticated. The neu-
roanatomical “where/what” distinction shows that the brain mechanisms
of direct perception/action are distinct from those of recognition/represent-
ation.

These three systems begin to cooperate near the end of the first year,
in the social learning situation of “joint attention.” Directly or indirectly,
this situation underlies the acquisition of language and most other forms of
cultural learning.

e

Chapter 2

Regular Papers

2.1 Visual Perception

2.1.1 The time-course of adaptation to auditory-visual
spatial discrepancy
P. Bertelson, Université Libre de Bruzelles, Belgium

Earlier work has shown that attending to synchronous but spatially sepa-
rated trains of light flashes and noise pulses produced adaptive shifts in
both visual and auditory localization. The present experiment was run to
obtain a detailed picture of the time course of those shifts. It was based on
a new experimental paradigm, in which short blocks (¥ = 12) of bisensory
conflict trials with the same spatial discrepancy were followed by “erasure”
bisensory trials with visual and auditory stimuli originating in the same
location. The calibration states of both the visual and the auditory loca-
lization processes were monitored continuously by having each bisensory
adaptation trial followed immediately by a unisensory test in which the
subject pointed with the unseen finger to the perceived location of alterna-
tively visual and auditory stimuli. Blocks of adaptation trials were run with
angular discrepancies ranging from 5 to 20 deg, in both directions {(sound
left/right of light). In the auditory modality, pointing showed an extremely
fast adaptation, reaching an asymptote after 4 to 6 exposure trials. Erasure
was still faster, since 2 erasure trials brought pointing back to the baseline
level. The same asymptotic level (about 3 deg) was observed for discrepan-
cies from 10 to 20 deg. In the visual modality, no adaptation whatever was
observed. It would seem that visual adaptation, which was observed after
longer exposures (Radeau & Bertelson, 1974, 1976), is a slower phenomenon
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than auditory adaptation.

2.1.2 The spatial anisotropies in the efficiency of de-
tecting element displacement in the context of
dotted visual structures
T. Bachmann, Tallinn Pedagogical University, Estonia

Subjects performed the task of detecting the displacement of a dot either
along the main axis of a visual dotted structure (curved line) or orthogonal
to it. Various exposure durations were also employed. The results indica-
ted that the orthogonal offset was considerably harder to detect with short
versus long exposures, however it was still easier to detect than the equi-
distant displacement along the main axis of the dotted curve across most
of the durations used. Over ten theoretical explanations of this result are
offered in order to illustrate how uncertain we would be in our theorizing
unless we turn to psychophysiological explanations as based on the definite
knowledge of the functioning principles of the underlying neural processing
mechanisms.

2.1.3 Identifying degraded stimuli — Evidence for ana-

lytical processes?
S. A. Los, Free University, Amsterdam, The Nether-
lands

Two main views on the way we identify objects are analytical and nonana-
lytical generalization (Jacoby and Brooks, 1984). Analytical generalization
is an information reducing ability to relate an actual experience to abst-
ractions represented in a semantic network. Nonanalytical generalization is
an ability to relate an actual experience as a whole to comparable earlier
experiences stored as separate instances in memory.

Van Duren and Sanders (1984) found evidence for analytical identifica-
tion of degraded stimuli. They presented subjects with stimuli that were
either intact or degraded by noise in pure and mixed blocks of trials. Their
main result was that intact stimuli were faster responded to when presented
in pure blocks than when presented in mixed blocks, whereas this difference
was virtually absent for degraded stimuli. From this result Sanders and Van
Duren inferred the presence of distinct processing routes for intact and de-
graded stimuli: a slow route for degraded stimuli, comprising an analytical
clean-up process, and a nonanalytical fast route for intact stimuli, bypas-
sing the clean-up process. In pure blocks the optimal route can be selected
for either stimulus quality, but in mixed blocks attention is focussed on
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the “worst case”, that is on degraded stimuli, causing intact stirmuli to be
partially processed along the slow route, thus delaying their identification.

The present study aimed at testing this model versus more general al-
ternatives that do not assume structural differences in processing stimuli of
different stimulus qualities. For this purpose, stimuli of various distinctive
visual qualities were pairwise entered in the pure-mixed design to esta-
blish the necessary and sufficient conditions that yield the effect observed
by Van Duren and Sanders. The theoretical implications of the results are
discussed.

2.1.4 An adaptive pandemonium of templates for
visual pattern recognition
A. Larsen and C. Bundesen, University of Copenhagen,
Denmark

Two classical approaches to visual pattern recognition: template matching
and feature analysis, are combined in a single system in which feature ana-
lysis is done by template matching. The degrees of match obtained by tem-
plate matching are signalled to conceptual nodes, each of which computes
a weighted sum of its inputs. The perceptual classification is based on the
node at which the weighted evidence is highest.

The system was trained to recognize unconstrained handwritten digits.
The feature analyzers were built during the first pass through the training
set: Whenever an input character was misclassified, the input pattern was
stored as a template in a new feature analyzer. The analyzer was connected
to the correct conceptual node with a high positive weight and to other
conceptual nodes with small negative weights. During later passes through
the training set, the weights on the connections from feature analyzers to
conceptual nodes were adjusted by the least-mean-square rule.

The system was tested on a new set of unconstrained handwritten digits.
The mean rate of recognition was 95.3%. This is somewhat lower than
human performance, but comparable to performance by the most complex
and successful machine algorithms designed specifically for recognition of
handwritten digits.
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2.1.5 Perceptual preference for one of two categories
as a function of the number of their items
Y. Kareev and J. Avrahami, The Hebrew University of
Jerusalem, Israel

This paper deals with the question whether perceptual preference for one
of two unequally sized categories will be affected by the number of items
in each. In three experiments the subjects’ task was to indicate the two
categories into which they would classify a group of items. Items were ge-
nerally similar but fell naturally into two categories. The sizes of the two
categories, the complexity of their items and (in the third experiment) the
age of the subjects were varied. Results showed that when the size of both
categories was within STM, subjects first pointed at the items of the bigger
category; when the size of the smaller category was within STM but that
of the bigger outside STM, subjects first pointed at the smaller category;
when the size of both categories was outside STM, there was a slight ten-
dency to point at the smaller category first. Critical category size decreased
with age and with growing complexity of the stimuli, lending further sup-
port to the hypothesis that perceptual preferences were guided by memory
capacity limitations. A fourth experiment examined whether the perceptual
preferences uncovered by the first experiments would affect performance in
an attribution task. Subjects attributed a personality trait to one of two
unequally sized categories of creature-like stimuli. Four traits, of different
frequency and value, were employed. Results paralleled those of the first
experiments: When both categories were within STM, subjects attributed
the trait — be it rude, original, stable or unoriginal — to the items of the
bigger category; when only the smaller category was within STM, subjects
attributed the trait to the items of that category. It should be noted that
these results are contrary to predictions of psychodynamic theory and to
those of illusory correlation.

2.1.6 Do we need a phonological code for the proces-

sing of visual stimuli?
M. Brysbaert and G. d’Ydewalle, Katholiecke Universi-

teit Leuven, Belgium

It has been claimed that visual stimuli are translated into a phonological
code for further processing. Part of the argument is based on the finding
that subjects look longer at visual drawings that represent things with
a long name than at drawings that represent things with a short name.
The best known example is the syllable length effect in number processing:
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Persons look longer at numbers with a long name than at numbers with a
short name. In Gielen, Brysbaert, and Dhondt (1991) we have shown that
this is only true when the numbers have to be said aloud after the encoding,
and not when the numbers are to be compared with one another. The
present experiments extend this finding, and look what happens when the
subjects are confronted with a root memory task without verbal reactions.

2.2 Visual Attention

2.2.1 Moving from location to location? Shifting visual
attention across the visual field
J. Musseler, Maz-Planck-Institute for Psychological Re-
search, Munich, Germany

The spotlight metaphor claims that while attention moves in the visual field,
stimulus information in the attended spot is processed in an accentuated,
priorized manner. This implies further assumptions about the course of
focusing. For example, it is assumed that the focus of attention is of a
certain size which does not change during a shift, that the attentional focus
moves with a continuous speed, or that the locations the focus passes over
are to a certain degree attended as well. In the last few years some of these
implications have been criticized more and more.

In this contribution we will concentrate on another implication of the
metaphor, namely that attention moves from location to location, from
one object in the visual field to the other. On the basis of prior findings
{Miisseler & Neumann, 1992) we developed an alternative conception: It
maintains that in the case of onset-triggered processes the attentional shifts
always originate in the foveal areas or that the fovea is at least the prefer-
red reference point. This idea claims the position invariance of attentional
shifts. We refer to attention’s functional relation to eye movements and
to the fact that internal focusing is independent of physical constraints. A
related idea is also implied in the so-called premotor theory of atiention
(Rizzolatti et al., 1987; Umilta et al., 1991). Starting from these consi-
derations, experiments will be described that include cueing of different
peripheral positions of the visual field. The results will serve to test the
alternative conceptions against each other.
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2.2.2 The effects of visibility and attention on visual

search
M. Donk, Free University, Amsterdam, The Netherlands

Most theorists on visual search and attention make a distinction between
parallel and serial processing. Whether a target between distractors-can be
found in parallel or whether it requires a serial attentional scan, is generally
inferred from functions relating the mean reaction time (RT) to the number
of elements in the display. An increasing search function is then taken as
evidence for serial search, whereas a flat search function is assumed to
indicate parallel search. The major assumption of such an inference is that
increasing the number of elements in a display does not affect the visibility
of the target. In the present study it was investigated to what extent target-
visibility affects the RT in a typical feature search and absence search task.
Earlier experiments have shown that feature search generally results in a flat
search function whereas absence search can be described by an increasing
search function. This was also found in the present experiment. However,
the results suggest that differences between feature and absence search are
the result of differences in visibility instead of processing mode.

2.2.3 Object-based orienting of attention
C. Umilta, U. Castiello, and M. Fontana, Universita du
Padova, Italy

A central controversy in current research on spatial attention is whether at-
tention is directed to unstructured regions of space or to perceptual groups
that produce salient objects. A closely related issue concerns the coordi-
nate system(s) in which spatial attention operates. Typically, a distinction
is made between egocentric coordinates and object-centered coordinates.
In the present experiment, the subjects were presented with a Necker
cube on a computer screen. The Necker cube is a line drawing with 2
possible solutions in depth perception and both are interpreted as a 3-
dimensional object. In Condition 1, the cube was seen as a static object in
the center of the screen. The subjects’ attention was directed by a visual cue
to an angle at a vertex of the cube. After 500 ms, the imperative stimulus
was presented at the cued location (valid trials) or at an uncued location
(invalid trials). Valid trials occurred 70% of the time, whereas invalid trials
occurred 30% of the time. The subjects were required to signal detection
of the imperative stimulus by pressing a key on the computer keyboard
(simple RT). RT for valid trials (433 ms) was significantly faster than RT
for invalid trials (478 ms). RT for invalid trials did not depend on whether
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the imperative stimulus was presented in the same plane as the cue (479
ms) or in a different plane (477 ms).

Condition 2 was identical to Condition 1, except for the fact that the
cube was seen as a rotating object in the center of the screen. Because of
this experimental manipulation, the cue directed attention to a location
that moved in the egocentric space, whereas it did not move in the object-
centered space. In other words, as the cube rotated, the cued location came
to occupy different positions in space even though the local feature of the
object that had been cued (i.e., a given angle at a given vertex) remained the
same. It was reasoned that if attention operated in egocentric coordinates,
the validity effect should disappear. In contrast, if attention operated in
object-centered coordinates, the validity effect should still be present. RT
for valid trials (430 ms) was significantly faster than RT for invalid trials
(498 ms). The validity effect was significantly greater with the rotating
object of Condition 2 (68 ms) than with the static object of Condition 1
(45 ms). It was concluded that the results supported object-based models
of spatial attention.

2.2.4 Spatial attention and the Simon effect
R. Nicoletti, Universita di Modena, and C. Umilta, Uni-
versita di Padova, Italy

The Simon effect occurs when a nonspatial stimulus attribute indicates the
position of the response. Even though the spatial position of the stimulus is
not task relevant, it affects response speed. We propose that attention ori-
enting toward the imperative stimulus produces the stimulus spatial code,
which in turn causes the Simon effect. This hypothesis makes 2 predictions.
The first is that the stimulus spatial codes should be formed with relation to
the current position of attention. The second prediction is that the Simon
effect should not manifest itself when attention orienting is prevented.

In Experiment 1, the subjects were required to perform a shape discri-
mination task by pressing one of 2 keys, located to the left and right of the
body midline. Six empty boxes marked the possible stimulus positions. A
small solid square marked the position where the subjects were to direct
attention on each trial, whereas fixation did not move. The results showed
a Simon effect attributable to the position of the stimulus in relation to
where attention had been directed on a given trial. In contrast, there was
no Simon effect attributable to either the body midline or fixation. These
findings supported the first prediction.

In Experiment 2, the subjects were presented with a display similar to
that of Experiment 1, but they were not instructed to move attention. On
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each trial, a letter appeared for 100 ms below fixation, simultaneously with
the imperative stimulus. One of the letters signaled a catch trial, in which
the subjects had to refrain from responding to the imperative stimulus.
It was reasoned that this experimental manipulation prevented attention
from orienting toward the imperative stimulus. No Simon effect could be
observed.

Experiment 3 was identical to Experiment 2, except for the fact that
the letters were presented 500 ms before the imperative stimulus. It was
reasoned that now the subjects could discriminate the letters at fixation and
then move attention toward the imperative stimulus. A clear-cut Simon
effect was found. Therefore, Experiments 2 and 3 supported the second
prediction by showing that orienting of attention toward the imperative
stimulus is necessary for the Simon effect to occur.

2.2.5 Effects of visual angle and exposure duration of
stimuli on processing dominance
D. Luna, M. Ruiz, and J. M. Merino, Universidad Na-
cional de Fducacién a Distancia, Madrid, Spain

The size and exposure duration of stimuli have been found relevant factors
to the issue of processing dominance. Nevertheless, the relation between
these two factors and their possible effects on processing dominance have
never been studied. The aim of the present research was twofold: First,
to examine whether the size and the exposure duration of stimuli affect
processing dominance. Second, to examine whether these effects depend on
the same/different eccentricity of global and local levels.

Stimuli were presented at three exposure durations: 140 msec, 70 msec,
and 40 msec. The overall visual angle of stimuli were varied at three le-
vels: small (3 deg), intermediate (6 deg), and large (12 deg). In the first
experiment we used stimuli whose global and local levels were at different
eccentricity (characters H and S). In the second experiment we used stimuli
whose global and local levels were at the same eccentricity (character C).
The relevance of the present results to the issue of processing dominance
will be discussed.

2.2.6 Selective attention as an effect of motor planning
M. Ziessler, Humboldt-University Berlin, Germany

Usually effects of selective attention are considered to be the result of
expectations concerning some features of the forthcoming stimulus. Correct
expectations accelerate the identification of the stimulus. Wrong expecta-
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tions slow it down. In many approaches a separate mechanism is assumed
to be responsible for the control of attention. In line with Neumann (1987)
we suppose that attention control is embedded in the process of motor plan-
ning. Following this view we assume that the encoding of new information
will be accelerated, if its identity or the position or time of its appearance
can be anticipated in the context of an active action planning.

In the experiments one group of subjects (experimental group) had to
respond to four different stimuli (letters W, F, S, X) with four response
buttons. The stimuli were presented at varying positions within a 5x5-
display of irrelevant letters. The subjects had to respond to the relevant
stimulus as quickly as possible. Each response triggered the presentation of
the next stimulus, which required the next response. This chain of stimuli
and responses was stopped by a fifth stimulus connected with an additional
response (V). The length of the stimulus-response chains was variable (3-
9). For all trials there was a systematic relationship between the identity
of a stimulus and the position of the next one. If the given stimulus was
a W, the next stimulus appeared above the given position, if it was an
S below. Following an F the position of the next stimulus was left of the
given position, following an X it was right. The subjects were trained over
three sessions of two hours each. In the last block the relations between the
identity of stimuli and the next relative positions were changed.

A second group of subjects (control group) trained with the same se-
quence of stimuli and the same rule of relative positions. But there were
only two different responses: One response for the stimuli within the chain
(W, S, F, X) and one response for the last stimulus (V).

The results show that only the subjects of the experimental group made
use of the relationship between the stimulus identity and the next position
to anticipate the forthcoming stimulus. Only in this case the change of
the relations in the last block caused longer reaction times and a highér
variance, whereas for the control group the reaction times and variances
remained unchanged.

It is argued that the systematic relationship between the stimulus iden-
tity and the next position can be recognized much better if it has been me-
diated by different responses. It is the active planning of responses which
connects the given stimulus with the next position. Under the conditions
of the experimental group the four relative positions are the sensory con-
sequences of four different responses to four different stimuli. Contrary, for
the control group the relationship between the stimuli and the positions
may be lost because there is only one response mediating between them.
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2.3 Time, Rhythm, and Movement

2.3.1 The role of attention in prospective duration es-

timation .
D. Zakay, M. Ahavia, and I. Elkayam, Tel-Aviv Univer-

sity, Israel

The role of attention in prospective time estimation was explored. It was
hypothesized that the more attention is allocated for temporal inforr.nation
processing, the higher are prospective duration estimates. Two experiments
were conducted. In the first experiment, auditory stimuli were subjected to
a procedure for producing conditioned inattention. Prospective estimates
of exposure durations of these stimuli were longer after such a procedure
than when the stimuli were presented without being so conditioned. In the
second experiment, prospective duration estimates were highest when time
estimation was treated as a primary task and the to be estimated interval
was filled with a simple secondary task, and shortest when time estimation
was treated as a secondary task, and the primary task filling the interval
was complex. In both experiments, the temporal structure of '.che c?vents
filling the estimated time interval, the number of presented stimuli, and
responses were kept constant. These results supported the testedf hy;?ot—
hesis and were accounted for by an attentional model of prospective time
estimation. However, the question of whether temporal and nontemporal
information processing compete for limited resources, or whether attent%on
allocated for temporal information processing is a product of an allocation

policy as such, remains open.

2.3.2 The cognitive timer-model for time estimation —

New evidence .
J. Glicksohn, Tel Aviv University and The Open Uni-

versity of Israel

Zakay, Nitzan, and Glicksohn (1983) postulated the existence of a cognitive
timer (i.e., internal clock) whose purpose is to process anfi encode temporal
information, utilizing attentional resources for this function. As nontempo-
ral information load is reduced, more attentional resources may be allocated
to the timer. Thus, time estimation is directly related to the amount of at-
tention allocated to the passage of time, and inversely related to the an}ount
of attention required for concurrent nontemporal informatior} processing.
In the studies reported here, the baseline rate of functioning of th}s
cognitive timer was investigated. The approach adopted was to extend this
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cognitive-timer model in an attempt to bridge between cognitive and neu-
robiological notions of temporal functioning. It is assumed that the amount
of attentional resources allocated to the timer is determined, in part, by
the level of arousal of the organism. Thus the cognitive timer, as inter-
nal clock, will speed up or slow down its baseline rate of functioning as
arousal level is altered, irrespective (to a degree) of particular attentional
demands imposed by concurrent information processing. The primary task
of interest is one of estimating short time intervals ranging between 4 and
32 seconds via the method of production, within a prospective paradigm.
A second method employed is that of retrospectively estimating (verbally)
the duration of the experimental session.

In the first study reported here (Glicksohn, 1992), the relationship bet-
ween prior exposure to an altered sensory environment and subsequent time
estimation was investigated. The working hypothesis of this study was that
the more varied the sensory environment, the faster would be the rate of
functioning of the cognitive timer. It was found that visual and auditory
stimulation interacted in their production of an altered sensory environ-
ment. Underload in both modalities produced a situation of perceptual
deprivation, resulting in a slower rate of functioning of the cognitive timer.
When overload in one modality was coupled with underload in the other,
the cognitive timer was found to run at a faster pace.

In the second study reported here (Glicksohn, Mourad, & Pavell, 1991-
92), we investigated the potential influence of trait in determining the ba-
seline rate of functioning of the timer. We assumed that the influence of
trait would be in the determination of the degree of attention required
for nontemporal information processing. We predicted that high absorp-
tion subjects as opposed to low absorption subjects would get engrossed in
their nontemporal processing. As a result, less attention would be allocated
to temporal processing. They would therefore tend to underestimate the du-
ration during which they completed various tasks. In addition, a significant
difference for the two groups on the time production task would indicate
a significant difference in rate of functioning of the timer, irrespective (to
a certain degree) of nontemporal processing. It was found that the high
absorption subjects found our tasks tapping imagination to be relatively
less demanding and more interesting than did low absorption subjects. In
addition, high absorption subjects provided relatively longer estimates for
the production task, indicating a slower baseline rate of functioning of the
cognitive timer.

In the third study, both prior exposure to an altered sensory environ-
ment and the subject’s absorption level were found to result in a trait-
context interaction in determining the rate of functioning of the cognitive
timer.
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I present and discuss these studies, and attempt to draw implications
regarding both the cognitive-timer model and a contextualistic approach to

time perception.

2.3.3 Prediction of time series by human subjects in
natural settings and the laboratory
M. Dubois and G. Lories, Université Catholique de Lou-

vain, Belgium

Bolger and Harvey (1992) show that human subjects produce positive;l)'f au-
tocorrelated predictions for time series whether those series are positively
or negatively autocorrelated. He attributes this result to their using an an-
chor and adjust strategy. The authors results are reproduced in Experiment
1. The anchor and adjust heuristic presents well-known shortcomings that
also show up in Bolger and Harveys results. Nevertheless it is possible that
in more realistic conditions, using series that have a more or less complex
natural structure and especially when external information is given, the an-
choring part of the heuristic takes care of most of the predi.ction prc.)blem.
Experiment 2 investigates the effect of providing external 1nfo1jmatxon on
the anchor and adjust strategy and its accuracy. Data regarding human
behaviour on this type of problem in more natural (industrial) settings are

also provided and discussed.

2.3.4 Sleep deprivation, body temperature, cognition,

and performance
H. Babkoff, Bar-Ilan University, Ramat-Gan, Israel

Correlating performance with body temperature, generated un(%er the same
conditions of sleep deprivation, is an important means of testing for end-
ogenous sources of rhythmicity and for clarifying the nature of the hy-
pothesized oscillator. Examples are given of several performa.nce: tasks and
body temperature generated in a 72 hour sleep deprivation experiment. T}%e
data are analyzed by Complex Demodulation into monotonic and rhythmic
components. Evidence is presented that although correlating raw perfor-
mance and temperature data may yield low or non-significant results, th.e
underlying circadian rhythms may be highly significantly correlated. This
procedure leads to the conclusion that certain performance rhythms and
temperature may share the same generating oscillators.
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2.3.5 Force coupling in two-handed oscillating move-
ments: A transient phenomenon?
W. A. C. Spijkers and H. Heuer, Universitat Dortmund,
Germany

The inability to perform different forces for both hands simultaneously
which has been found in studies using repetitive movement tasks, indicates
that force control for the two arms is not independent. Because the same
force parameter is apparently applied, the hands are said to be coupled in
this respect. However, force coupling seems not to be the general mode of
control in two hand coordination tasks. Evidence for independent force con-
trol has been found in discrete movement tasks. These discrepant findings
suggested to us that force coupling is likely to be a transient phenomenon
and related to the time available for preparation of the movement. The
question how force coupling is related to preparation time was addressed in
two experiments. Subjects’ task was to perform symmetrical sinusoidal mo-
vements with both arms simultaneously. The movements were lateral arm
displacements from the median plane away and back. They were carried
out on two digitizer tablets, one for each arm. Several movement combina-
tions were examined in which the movement amplitude for the two arms
was either similar, dissimilar, or alternating in size. In the first experiment
a trial consisted of ten consecutive movement repetitions, while in Expe-
riment 2 only one discrete amplitude pair was executed in each trial. The
time to prepare on the varying force demands during movement execution
was varied by gradually increasing the movement speed in Experiment 1,
whereas in the second experiment this was realized by changing the length
of the interval between warning and imperative signal. The main finding
was that with sufficient preparation time before movement execution (Ex-
periment 2) or with sufficient time for on-line adjustment during movement
execution (Experiment 1), different amplitudes could be performed for both
hands simultaneously. This independent control of the force parameters of
both hands gradually changed into coupling as in Experiment 1, where re-
petitive performance was required, speed of movement execution increased.
This clearly supports an interpretation of force coupling as a transient phen-
omenon. The implications of these findings for motor program theories and
notions of central oscillators will be discussed.
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2.4 Similarity Scaling

9.4.1 Resemblance between letters in visual processing
G. Leunbach, The Danish Institute for Educational Re-
search, Copenhagen, and J. Petersen, The Royal Danish
School of Educational Studies and University of Copen-
hagen, Denmark

Several series of experiments were performed as a part of a study of different
stages of the reading process in children. In the tachistoscopic test situation
the subject has to look at the target-stimulus followed by a stimulus-item
and subsequently to answer nonverbally whether the stimuli match in a
prescribed way. The probabilistic analysis has a parameter for each tar-
get stimulus in the situation where Match is the correct response; it may
have different parameters for different Non-Match test pictures. One series
contained letters in unusual positions, mirrored or upside down, as target
pictures, and letters in normal positions or numbers as distractors, and the
criterion for the choice of distractors has mainly been geometric similarity,
for instance j as test picture for f upside down or 4 for h upside down,
but in some presentations of the same target pictures f and h in normal
position have been used, and this has given some very striking results: 4 as
a distractor for h upside down has given only a few errors, but h has given
many wrong Match answers; h as a distractor for A in a mirrored position,
s for mirrored s and m for m upside down likewise. The results for f and
j are contradictory. These results seems to reflect a conflict between the
given task and immediate recognition of letters even in unusual positions.

2.4.2 Common and distinctive features of similarity

and preference judgments
I. Gati, The Hebrew University of Jerusalem, Israel

Previous research revealed that the stimulus structures derived from simila-
rity and preference data are similar but not identical. We assumed that the
differences in the structures reflect systematic and predictable differences in
the processes involved in making similarity and preference judgments. Spe-
cifically, relying on Tversky’s (1977) contrast model, we hypothesized that
the relative weight of common vs. distinctive features will be higher in si-
milarity than in preference judgments. Using occupational titles as stimuli,
we elicited from each of 60 subjects his or her alternatives-by-attributes
matrix. These data were used to predict the same individuals’ judgments
of similarity between the occupations and their preferences towards these
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occupations. Using within-subject analysis, the individuals’ occupations-
!ay—attributes matrix accounted for 30% of the variance of their similarity
judgments, and 43% of the variance of their preference J:udgments. As hy-
pf)thesized, the relative weight of common vs. distinctive attributes was
higher in similarity than in preference judgments (2(59) = 3.19,p < .01)
Some of the attributes were found to predict both judgments, w’here‘aé ot-'
hers. contributed only to similarity or only to preference judgments. These
ﬁnfilngs are discussed in relation to the various factors which affect the re-
I?.tlvelyveight of common and distinctive features in the comparison between
stimuli.

2.4.3 Cluster-analysis of nonverbal judgments of sche-
matic facial expressions
G. V. Paramey, Moscow State University, Russia, and
Ruhr-Universitdt Bochum, Germany

Computer generated schematic faces differing by constant physical amounts
of mouth curvature and eyebrows slant were considered as analogies to the
natural facial expressions. Both variables were set up with several angle
gradations either positive or negative. The total number of stimuli which
were presented as hard copies resulted in all pairwise combinations of mouth
curvature and eyebrows slant.

. In the present study it was questioned if schematic facial configurations
be.lng potential candidates for a human-computer dialogue, could be per-,
ceived as conveying emotions and could be categorized in accordance with
the so-called basic emotions. Another question concerned the relation bet-
ween the quantitatively described facial variables and the corresponding
emotional categories.

Few previous researches on schematic facial expressions have used eit-
her.verbal scales, discrimination task, or nonverbal multidimensional te-
chniques. In this study an alternative procedure to the methods so far used
was tested. Data from a “free-grouping” task were analysed by a cluste-
ring methf)d (the nearest neighbour and the furthest neighbour). Such an
appr(?ach is Fongruent with the assumption that the response to facial ex-
pressions is in terms of similarity between items within categories.

The principal disjoint clusters obtained are considered as prototypical.
Theut names were chosen in accordance with the traditional lists of basic
emotlc?ns, on one hand, and with the quantitative measurements of the two
changing variables, on the other, namely: Anger; distress; sadness + fear; joy
(happiness); compassion; interest; surprise. When the stimuli within éach
cluster were related to the quantitative measures of two variables, more
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detailed information could be extracted: The angle gradations of mouth
curvature and eyebrows slant could either amplify each other or interact in
a subtractive mode, after a rule of “signs addition”.

Thus hierarchical cluster analysis reveals the interaction between fa-
cial features composing a kind of gestalts. Schematic faces, though void
of individual peculiarities, wrinkles and topological differences, appear to
comrmunicate categorized emotional meanings.

2.5 Learning

2.5.1 Do we have the learning theories we need?
J. Hoffmann, University of Bundeswehr, Munich, Ger-

many

Psychological learning theories should be able to explain how human beings
do improve their intentional behavior, i.e. how they evaluate their experi-
ences to achieve increasingly distinguished aims. Successful intentional be-
havior implies, first that the initial conditions are taken into account, and
secondly that the to be expected outcomes are anticipated. What has to
be learned, one can conclude, are systematic interrelations between initial
conditions, behavioral acts, and their respective outcomes.

Traditional learning theories mostly concern relations between only two
of these three components of an intentional act: reflex theories can be re-
garded as analyzing the formation of associations between initial conditions
and outcomes, instrumental conditioning concerns asso ciations between ini-
tial conditions and acts, and learning of expectancies concerns contingencies
between acts and their outcomes.

Edward C. Tolman (1932) was one of the first learning theorists who
claimed that all three components have to be considered. Organisms do
not learn, he argued, how to REact on given stimuli but how to act under
given circumstances in order to achieve some goal. Other theorists followed.
Rescorla and Wagner (1972) emphasized that organisms only learn if events
violate their expectations. Bolles (1972) thought about a synthesis of S-
S and R-S expectancies, and Holyoak, Koh, and Nisbett (1989) recently
proposed “S-S,R” rules which are modified by learning.

A tentative learning mechanism will be introduced which (hopefully)
integrates the central ideas of the aforementioned theories into a unique
structure: abstractions and differentiations are driven by comparisons bet-
ween real and anticipated outcomes. The merits and deficits of the proposed

structure as well as possibilities for its improvement are discussed.
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2.5.2 Knowledge and category learning
A. Vandierendonck, University of Ghent, Belgium

Recentl'y, exemplar approaches to category learning have been rather su
cgssful in generating accurate predictions about transfer and typicalit .
fhem?s: On the other hand, it is still believed that theories about the “\Zogrlig—
implicit cc?gnitive models, and the like play an important role in roces‘ ,
of categorization and in maintaining a stable view of the world. Apccordisrf .
to exemplar models, e.g., whales and dolphins should be categorized ai
ﬁsh, while most of us categorize them as mammals, because of our specific
: }?:vr:llzcrlf; ;)11; .the relationship between these animals and the category of
ReseaFch on how theoretical knowledge affects categorization behavior
and how it affects the processes of category learning and transfer has been
rath_er scarce. Experimental data concerning this relationship are presented
Subjects learned to categorize fictive creatures, either without or with diﬁ"e-.
rent types of knowledge about these creature. An overview of the results will
be presented and discussed within the context of the relationship between
exemplar models and “implicit theory” models of category learning.

2.5.3 Mutual transfer between perception and action
in the learning of spatiotemporal patterns: Com-
mon coding or current coupling?

S. Vogt, Maz-Planck-Institute for Psychological Re-
search, Munich, Germany, H. Hecht, NASA Ames Re-
sea’rch Center, Moffett Field, California, USA, and W.
Prinz, Maz-Planck-Institute for Psychological Research
Munich, Germany }

Tran.sfer of training represents a paradigmatic field of research for studyin
relatxon§h1ps between perceptual and motor processes. While transfer fI‘Ol’Igl
perFeptlon to action has, under labels such as movement imitation or obser-
va,.tlonal lea}'ning, found at least moderate interest in the areas of movement
science, social learning, and the sport sciences, transfer from action to per-
ception clearly is an underresearched area. ’
Thls' paper reports two experiments dealing primarily with action-
perception transfer and two experiments dealing exclusively with
perqeptmn«action transfer. The first experiment aimed at an empirical eva-
11.1at10n of action-perception transfer in a spatiotemporal event discrimina-
tion task, w‘here.the criterion task was to estimate the relative duration of
two successive sine wave movements presented on an analog display. The
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relative durations varied within the range of 50% to 200%. Prior to this cri-
terion task, a pretraining was given which involved the active production of
such movements by two successive extension-flexion movements with feed-
back about the actual timing. This pretraining turned out to be about
equally efficient for the performance in the criterion task as a pretraining
in the criterion task itself with similar feedback, and superior to a pretrai-
ning in an irrelevant discrimination task. A second experiment, currently
carried out, attempts to rule out a possible alternative interpretation of this
result in terms of an intermodal transfer by studying the relative efficiency
of an active vs. passive movement pretraining. That is, we wanted to know
if the intention to produce a particular relative duration is crucial, or if an
evaluation of kinesthetic feedback is sufficient for the transfer.

In the second set of experiments, the learning of complex cyclical mo-
vement sequences was studied in an observational learning paradigm. Both
experiments provide evidence that a repeated visual demonstration is suf-
ficient for an accurate reproduction of the movement form and, more sur-
prisingly, also for improvements in the temporal consistency of movement,
normally described as a consequence of extended physical practice. Thus,
in some form, the results of the perceptual processing during the demon-
stration phase turned out to be immediately effective during the physical
production of the pattern and did not require additional translatory proces-
sing. - At present, we are exploring two variants of theoretical explanation
for both sorts of transfer: The first is in terms of an abstract representa-
tional medium for the coding of perceived and performed events (common
coding, Prinz, 1990, 1992; Neisser, 1985), the second is in terms of a cur-
rent (continuous) coupling between perceptual and motor processes during
event perception itself, - a kind of “motor theory of event perception”. Ac-
cording to this second view, motor or enactive processes play an integrated
role in perception itself, they are “always there”.

9.5.4 Effects of practice on coordination of mental
transformations of patterns
H. Hagendorf, Berlin Humboldt University, Germany

Coordinative activities have been proposed as important in research on
individual differences (Baddeley, 1990; Just & Carpenter, 1991). Efficiency
in managing memory and accessing the next step in a cognitive procedure
seems to be the key to skilled performance in a variety of cognitive tasks.
Our aim was to investigate the impact of practice on skill for coordinating
mental transformations and to examine transfer of practiced skills to novel

tasks (Schmidt & Bjork, 1992).
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The main task required subjects to indicate whether symbolically sug-
gested transformation rules correctly describe the differences between tvgo
patterns of filled-in-squares within a 3 x 3 matrix (Mayr & Kliegl, 1992)
The‘patterns could be rotated and/or reflected. Three experimen,ts Weré
carried out: (1) Subjects participated in 8 blocks of 24 trials to investigate
t}'le practice effect on coordinative activities. (2) A second experimentgwas
aimed at analyzing the transfer of practiced skills on new patterns of com-
parable complexity. (3) In a further experiment we analyzed the transfer
on tasks with a new set of transformations.

Analysis. which is not yet finished focused on times for encoding and
transfc?rrnatlon of patterns, and the comparison times. The following re-
sult will be presented and discussed: (1) Coordination complexity (Kliegl
& Mayr, 1992) has a nonlinear effect on transformation time suggesting
that a great deal of time is spent on processes other than executing thi
transformations. (2) With practice subjects execute the transformations
more rapidly. The efficiency gain lies mostly in managing memory. (3) Per-
formance on the two transfer tasks indicated that the practiced skill did
not generalize under the conditions of our experiments. This result is more
consistent with instance-based theories of practice (Kluwe & Haider, 1992)

. Taken together, the nonlinear effects were consistent with the e;(pecta—'
thI} that additional processing requirements become necessary for coordi-
nating spatial transformations. Power-law practice functions are currentl
u.sed to analyze practice curves in dependence on complexity. We will con}j
s1der‘the implication for further research on transfer in connection with
Workmg memory tasks in nonverbal domains and therefore outline a con-
ceptualization about how to practice for transfer.

2.5.5 Processing structured event sequences
D. Nattkemper, Maz-Planck-Institute for Psycholo-
gchl Research, and W. Prinz, Ludwig-Mazimilians-
University, Munich, Germany

Qur paper is a contribution to the understanding of how subjects (orga-
nisms) learn to exploit structures of their environment. In the experiments
letters were shown in a sequence which was either random or predictable
In random sequences, the sequence of letters was generated by a randorr;
number 'generator. Predictable sequences were generated by determining
that a given symbol was succeeded by one specific letter (deterministic se-
quence) or by one of two specific symbols (partially predictable sequence)

The subJects? task was to indicate the identity of a given letter by pressiné
a corresponding response button. If one asks subjects participating in such
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experiments, they usually are neither able to report that different types of
letter sequences were presented nor do they realize that some of the sequen-
ces contained regularities. Nevertheless, there was a clear facilitative effect
of predictability: Reaction time decreased with increasing predictability of
the letter sequences. :

This pattern of results raises the further question what subjects learn
when processing structured event sequences. One possibility is that they
learn the sequence of stimulus events. Alternatively, subjects may learn
sequences of motor responses in this task. A decision between these alter-
native views was expected from experiments which had two major features:
(1) As compared to the number of stimulus alternatives (8 different letters)
the number of response alternatives was reduced (4 different response but-
tons each of which corresponded to two of the letters). (2) We occasionally
inserted individual letters in the sequence of stimulus events, which deviated
from the regularities of the particular sequence. Under these circumstan-
ces it is possible to generate deviations from the stimulus event regularities
which do or do not violate the sequence of motor responses. The data speak
in favor of the motor view of sequence learning: Reaction time costs were
only observed when irregular stimulus events were asso ciated with irregular

motor responses.

9.5.6 Attention and explicit knowledge in sequence

learning
A. Cleeremans, Université Libre de Bruzelles, Belgium

How does implicit learning interact with the availability of explicit infor-
mation? In a recent series of experiments, Curran and Keele (1993) demon-
strated that sequence learning in a choice reaction setting involves at least
two different processes, that result in differing availability of the acquired
knowledge to conscious inspection, and that are differentially affected by
the availability of attentional resources. In this paper, 1 propose a new
information-processing model of sequence learning and explore how well it
can account for these data. The model is based on the Simple Recurrent
Network (Elman, 1990; Cleeremans and McClelland, 1991; Cleeremans,
in press), which it extends by allowing explicit information to modulate
processing. The model implements the notion that awareness of sequence
structure changes the task from one of anticipating the next event based
on temporal context to one of retrieving the next event from short-term
memory. This latter process is sensitive to the availability of attentional
resources. When the latter are available, performance is enhanced. Howe-
ver, reliance on representations that depend on attentional resources also
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results in serious performance degradation when these representations be-
come less reliable, as when a secondary task is performed concurrently with
the sequence learning task. The model is also useful in understanding how
other variables, such as stimulus complexity or task demands, interact with
implicit learning performance. ’

2.5.7 About neural networks and the inverse base rate
effect

G. Lories, Université Catholiqgue de Louvain, Belgium

While several demonstrations of the inverse base rate effect have been pub-
lished (Medin & Edelson, 1988; Shanks, 1992), the effect is not well explai-
ned by the most successful models of categorisation (e.g., Hintzman, 1986;
Gluck & Bower, 1988; Kruschke, 1991; Nosofsky, Kruschke, & McI,{inley’
1992). The effect is puzzling because it is apparently not adaptive and,
presents a difficult challenge for several neural network models (Gluck &
Bower, 1988; Markman, 1989; Shanks, 1992; Gluck, 1992).The most com-
mon neural network models are shown not to be appropriate for simulating
f,he effect with the exception of Anderson’s BSB model that does show the
inverse base rate effect in some simple cases. These difficulties suggest that
the inverse base rate effect may not stem from a fundamental property of
the categorisation learning mechanism usually described but from a higher
level response strategy. Data from experiments in which the subjects are

prgvented from explicitly formulating hypotheses are presented and discus-
sed.

2.6 Memory

2.6.1 To image or not to image? That is the question
M. Marschark, Rochester Institute of Technology, and

g;gi’orter, University of North Carolina at Greensboro,

Two of the most robust findings in cognitive psychology are the concrete-
ness effect and the imagery effect. Although quite consistent in published
Works,‘we have demonstrated that these effects can be attenuated or elimi-
nated in essentially any memory paradigm. In several previous studies, we
showed that concreteness effects depend on the joint functioning of r’ela-
tional information and the distinctive information provided by imagery (or
othér item-specific strategies). Those demonstrations, however, have entai-
led indirect manipulations of relational processing, with or without explicit
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instructions to use mental imagery in incidental memory tasks. In the pre-
sent experiments, we crossed item-specific and relational instructions with
instructions to use imagery or verbal strategies under intentional memory
instructions. Subjective reports of strategy use also were obtained. The re-
sults strongly support the relational-distinctive explanation of concreteness
effects and rule out any alternative that explains concreteness and imagery
effects solely in terms of multiple memory codes. Such results constrain the-
oretical explanations of the role of imagery in memory and cognition and
suggest the need to re-examine some long-held beliefs about imagery.

2.6.2 Ordinal recall in spatial mental models
T. S. Baguley, The Open University, Milton Keynes,

UK

The structure of a spatial mental model (SMM) corresponds to the situa-
tion described by texts or spoken language rather than the language itself.
When people recall spatial descriptions their drawing orders are strongly
correlated with the order of the description. The order of mental model
construction has been proposed as an explanation of this drawing order ef-
fect. However, the order of mental model construction and the order of the
text are usually confounded. In two experiments the drawing order effect is
replicated and extended to new situations. In order to look at the effects of
text order and mental model construction separately both “unscrambled”
and “scrambled” texts (where sections of the story were presented in a ran-
dom order) were presented. In Experiment 1 overall recall for the scrambled
story was poor and no drawing order effect was obtained. However, the pro-
bability that an item was recalled was consistent with the order of mental
model construction. In Experiment 2 recall for the scrambled stories was
high and a drawing order effect consistent with the construction of a SMM
was obtained. These findings are discussed in relation to text and mental
model based accounts of ordinal recall for spatial descriptions.

2.6.3 Release from verbal overshadowing (RVO effect)
M. A. Brandimonte, University of Trieste, Italy, J. W.
Schooler, University of Pittsburg, USA, and P. Gabbino,
University of Trieste, Italy

Schooler and Engstler-Schooler (1990) demonstrated that overt verbaliza-

tion subsequent to encoding a visual input interferes with the recollection

of the original visual memories (Verbal Overshadowing). Most recently,
Brandimonte and Gerbino (1993) have shown that verbal overshadowing
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can also occur as a consequence of covert verbal recoding of the visual input
at the time of initial learning. One important assumption is that the verbal
overshadowing effect reflects a kind of recoding interference that does not
eradicate the original visual memories, but makes them temporarily unac-
cessible. If so, one might expect that, under appropriate conditions, verbal
oyershadow’ing may be alleviated, hence allowing the use of the é)ﬁg’inal
visual information. Initial support for such a hypothesis comes from the
study by Schooler and Engstler-Schooler (1990, Experiment 6). However
no systematic attempt has been made so far to investigate this issue. ’
. The present research is aimed at exploring whether spontaneous and/or
induced verbal overshadowing can be eliminated by using a visual retri-
eval cue (e.g., color) which was encoded at the time of initial learning.
Two experiments were carried out in which subjects learned either easy
or hard-to-name pictures which were drawn on colored cards. Then, they
were asked to mentally rotate each picture in order to discover two j,oined
capital letters (see Brandimonte, Hitch, & Bishop, 1992). In each condi-
tion, half the subjects were shown the color of the background on which
each picture was drawn just before performing the mental rotation task
while half were directly required to perform the task. In the first experi-’
ment, easy and hard-to-name pictures were used. From previous studies
we knew that easily nameable pictures tend to be spontaneously recoded
into a verbal format. However, if the original visual information is sim-
ply overshadowed by the verbal one, re-presentation of the color in which
each picture was initially learned could make it accessible, hence improving
performance in the imagery task. No such an effect should be expected in
the hard-to-name picture condition which should be as good with as with-
f)ut color re-presentation. Results confirmed our predictions in showing an
interaction between nameability and presence of the retrieval cue. In anot-
her‘ experiment, verbal overshadowing was experimentally induced by sup-
plying verbal labels to the hard-to-name pictures. The retrieval cue had
the effect of improving performance in the imagery task only in presence
of labels. Without labels, performance was a good with as without color
re-presentation. This effect, which we termed “release from verbal over-
shadowing” (the RVO), demonstrates that visual information which has
undergone verbal recoding at the time of input is simply “unaccessible”
not definitively “lost” (cf., e.g., Bahrich & Boucher, 1968). ,

2.6.4 Articulatory loop and stuttering
H.-G. Bosshardt, Ruhr-Universitdt Bochum, Germany

On the background of results from earlier investigations it was hypothesi-
zed that stutterers subvocalize more slowly than nonstutterers. More spe-
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cifically, it was assumed that (1) stutterers have a lower short-term serial
recall performance than nonstutterers, (2) this difference between the two
groups is more pronounced for long than for short words, and (3) under
articulatory suppression both the differences between the two groups and
between the long and short words become insignificant. These expectations
were tested in-a short-term serial Tecall experiment similar to that of Badde-
ley, Thomson and Buchanan (1975). 14 adult male stutterers and 19 adult
male nonstutterers matched for age, education, and verbal intelligence par-
ticipated in the experiment. Two pools of 10 nouns each were produced, one
of short words (one syllable), and one of long words (three or four syllables),
matched for category membership and for word frequency. From each pool,
19 five-word lists were constructed by sampling randomly without replace-
ment. Word length and articulatory suppression were factorially varied in
a within-subject design. Half of each set of 12 lists was studied with the
subjects remaining silent and the other half with the subjects counting re-
peatedly from one to eight during presentation (articulatory suppression).
The words were visually presented at a 1.5-sec rate on a computer display.
Contrary to the expectations, the recall performance of the two groups
was not significantly different, nor were the interactions between groups
and word length and between groups and suppression. But a significant
three-way interaction between group, suppression and serial position was
found. Under articulatory suppression the stutterers had a lower primacy
effect than the nonstutters. These results show that the articulatory loop
system is not the main determinant of differences in the short-term recall
of stutterers and nonstutterers. The results of the present experiment can
be interpreted by the assumption that the two groups differ with respect
to nonphonological forms of coding. This assumption is presently tested in
further experiments.

2.6.5 How to get context effects with action memory
T. Helstrup, University of Bergen, Norway

Action memory has been found to deviate from nonmotor memories in a
number of ways: no level of processing effect, no age differences, no rate of
presentation effect, no primacy effect — and no context effect. Research evi-
dence from a wide range of experiments is briefly outlined, demonstrating
that context effects often are absent in memory of subject performed tasks.
Evidence from new experiments is then discussed. These experiments sug-
gest that whether context effects will be present or not depends on the use
of item-specific or whole-list relational contexts. Also the evidence indicates
that the presence of action goals pertains to whether context effects will
appear. The issue of context effects is discussed in terms of theories that
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assume the existence of partially independent motor memory subsystems

. . !
and in terms of theories that try to do without appeal to separate motor
stores.

2.6.6 The retention of order information in action me-
mory

U. Olofsson, University of Umed, Sweden

The effect of enactment on serial recall was examined. The subjects studied
'lists of verbal- and subject-performed tasks and were required to recall the
items in the same order as they had been presented. After the final serial
recall attempt, a free recall test was given. There was as expected a strong
e-ffect of enactment on final free recall. On serial recall the subjects produced
§1gniﬁcant1y more items in the right order — but they also produced more
items in the wrong order. When overall performance was adjusted for, by
dividing the number of items recalled in order by the total number of it;ms
recalled, then serial recall was found to be slightly worse in the enactment
condition. The results thus suggest that enactment does not give rise to
the kind of relational processing that would facilitate the retention of order
information.

2.6.7 Differentiated effects of integrity level of items on
cued recall and free recall tests and on enacted
and nonenacted events
R. K. Nouri, Unwversity of Umed, Sweden

Most memory research carried out since the end of the 19th century has
been concerned with remembering of verbal events. Recently, a promising
attempt has been made to extend this verbal learning approach to memory
of action events. The typical result in such experiments is that recall is
higher after action encoding than after encoding without actions.

The present study was designed to uncover differentiated performance
of cued and free recall on one hand, and of enacted and nonenacted events
on the other hand, in terms of well and poorly integrated items. The results
show dissociative patterns of superiority of memory performance. In well in-
tegrated items, the performance of cued recall is superior to the performance
of free recall. However, in poorly integrated items, there is a superiority of
free recall over cued recall performance. Furthermore, the performance of
verbal tasks is deteriorated more than enacted tasks from well integrated
to poorly integrated items and from free recall to cued recall. The results
are discussed in terms of integrity (association) level of items.
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2.6.8 Remembering arbitrarily generated security co-

des
K. A. Ohlsson and K. W. Sandberg, Lulea University of

Technology, Sweden

A practical aspect of everyday memory is the sometimes severe recollection
of personal security codes adhered to a number of credit cards, security
cards etc. An increasing but frequently intermittent use of these codes puts
high demands on memory capacity. The present study investigates some of
the strategies employed by the man in the street. Also a series of laboratory
experiments on the remembering of security codes under different conditions
will be reported. Finally, computer simulations of a limited set of alternative
designs of user interfaces facilitating the remembering of security codes
will be presented. The results will be discussed in terms of multimodal
information processing and parallel processing.

2.6.9 Automatic and active search processes in eyewit-
ness memory: The Cognitive Interview revisited

J. Jackson, NISCALE, Leiden, The Netherlands

Whilst research has shown that frequently the key factor in solving a cri-
minal case is the completeness and accuracy of eyewitnesses, other research
has pointed out that witness reports tend to be incomplete, inaccurate and
easy to influence. Moreover, police officers receive little formal training in
the use of effective interviewing techniques. One way of resolving this di-
lemma has been suggested and researched by Geiselman and colleagues: It
involves training interviewers in a scientifically based interviewing method
that is based on four explicit retrieval mnemonics.

While this method (called Cognitive Interview Technique) is claimed
to be both efficient and effective with subjects recalling more correct and
producing fewer incorrect responses than with traditional methods, and
has in fact had a large impact on investigating techniques in the US, the
evidence supporting the claims are still somewhat diverse.

The particular explicit mnemonic strategy which will be discussed in
this paper relates to “context reinstatement”. The theoretical rationale un-
derlying this choice is the encoding specificity principle of Tulving and
Thompson: with context reinstatement being viewed as providing extra
cues for retrieval by reinstating features present at the time of the original
encoding.

The instructions used by the Geiselman group require the subjects to
reinstate in their mind the context surrounding the incident. This includes

A PR R e R e e R

. ]

3
.
i
.
]
|
|

1
i
i
|
-
£
0
|
|
|
o
.
.
-
H
.
3
|
|
]
<
]
]
4
°
-
]
|
]
I
-
||
7
¥ ]
|
|
|
i
‘]
|
]
|
i
|
|
-
-
g
=
-
|
o
|
%
i
o
.
il
|
o
o
|
%
.

2.6. MEMORY 29

the environment, the weather, any people or objects that were around as
well as thoughts about their feelings and reactions at the time of the inci-
dent. They then report what they can remember. Any questions asked by
the detectives are in the past tense, e.g., what did you do then? I would
liken this strategy to an action replay in which subjects try to mentally
reconstruct their feeling and sequences of actions.

The context reinstatement or guided memory technique which is at pre-
sent being taught to Dutch police officers resembles a mental walk strategy.
Subjects are asked to imagine an instance that occurred prior to the target
incident, they should try to make this image as clear as possible and then,
in the present tense, relive the event from that moment. Questions posed
by the interviewer are always in the present tense, e.g. what is happening
now?

An experiment comparing witness reports derived from each of these
techniques as well as from a standard interview will be described and the
results will be discussed in relation to the activities that go on in trying
to recollect, namely an active search process and a more involuntary or
automatic process whereby information pops up as if from nowhere.

2.6.10 Relationship between prospective memory and
discrimination of relative recency
J. Cockburn, Mcdonnell-Pew Centre for Cognitive
Neuroscience and Rivermead Rehabilitation Centre,

Ozford, UK

The ability to remember prospectively is important in everyday life. Howe-
ver, in addition to the memory-for-content component of prospective me-
mory, which shares common processes with retrospective recall and recog-
nition memory, other skills are essential to carrying out any activity at the
right time and place.

This paper investigates the hypothesis that the temporal element in
prospective memory is related to discrimination of relative recency of pre-
sentation of material in retrospective memory, and that it may be, to some
extent, independent of recognition memory.

Two studies are presented that compare performance of young and
old volunteer subjects, and brain-injured patients with documented eve-
ryday memory impairment, on measures of time-based and event-based
prospective memory, recognition memory and discrimination of relative re-
cency.

Study 1 identified a significant difference between scores of patients
and control subjects on a time-based prospective memory task, and on
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verbal recency discrimination but not verbal recognition memory. There
were no significant differences between young and old volunteers. Scores on
prospective memory and verbal recency measures were weakly correlated
but the relationship was stronger than with recognition memory. Although
the differences were not significant, there was a trend for people failing both
parts of the prospective memory task to have the lowest recency scores
and those succeeding in both to have the highest, whereas there was no
comparable difference in mean recognition memory scores.

Study 2 compared performance on a list discrimination task with per-
formance on a time-based and an event-based prospective memory task.
Results showed a negative correlation between prospective memory and re-
cognition and a positive but small correlation with discrimination. There
was a significant difference in list discrimination scores between those failing
both prospective tasks and those passing both.

However, although the results of both studies suggest that prospective
memory may be more strongly related to recency discrimination than to
recognition memory, analysis has been complicated by problems of ceiling
effects on the prospective memory tasks, especially among volunteer sub-
jects.

Constraints imposed by the laboratory setting on testing prospective
memory, and the need for ensuring comparable levels of difficulty of pro-
spective and retrospective memory measures are discussed in the light of
these findings.

2.6.11 The week schema in memory for event dates
S. F. Larsen, University of Aarhus, Denmark, and C.
P. Thompson, Kansas State University, USA

Memory for the time of events is mainly reconstructive, relying on a variety
of temporal schemata at different levels. Recent studies indicate that sche-
matic knowledge of the temporal structure of the days of the week exerts a
strong influence on the dating of autobiographical event memories. We pre-
sent data from a diary study that show this day-of-week effect to be largely
independent of retention time, as would be expected for a schema-based
process. The results suggest that even when public news events are dated,
the week schema is concerned with regularities inherent to the autobio-
graphical content of memories. The structure of the week schema does not
seem to be reducible to the social convention of a 5-+2 cycle (i.e., workdays
plus weekend).
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2.6.12 Conceptual priming of scripts
S. Samuelsson and J. Ronnberg, Linképing University,
Sweden

Four experiments compared implicit and explicit measures of retention as
a function of conceptually primed scripted Tepresentations. Implicit me-
mory was assessed by a lipreading task, and explicit memory by a free
recall task. In Experiment 1, no priming effects were obtained when the
priming task emphasized pure data-driven perceptual processing. However,
when conceptually driven processing was emphasized, the overall priming
effect across Experiments 2 to 4 was 10%. The results also revealed that
the magnitude of priming was 15% for atypical and specific scripted re-
presentations, and strong dependencies between lipreading and recall were
obtained. The priming effect across experiments for typical and basic scrip-
ted representations was 6%, and independence between the measures was
found. Finally, there were larger priming effects with semantic than with
auditory encoding for both lipreading and recall. The levels of processing
effect was, however, larger for recall, and even more marked for atypical
and specific representations. These results suggest that both data-driven
and conceptually driven implicit memory functions need to be refined by
focusing more on pre-existing memory representations. A framework will be
suggested where typical and basic representations are assumed to possess a
semantic state of accessibility, insensitive to episodic modifications. On the
other hand, atypical and specific representations are assumed to possess an
episodic state of accessibility, sensitive to episodic modifications. Finally,
implications for contemporary accounts of implicit and explicit measures of
retention will be considered.

2.6.13 The relationship between explicit and implicit
memory '
G. Wolters, Leiden University, The Netherlands

It is becoming increasingly clear that many variables once thought to in-
fluence only explicit memory affect implicit memory performance as well.
Examples of such variables are “levels of processing”, massed versus spaced
repetition, and amount of attention. Some new experimental data showing
both similar and dissimilar effects of experimental manipulations on explicit
and implicit memory performance will be presented.

Such findings are highly relevant for the question what distinguishes
implicit and explicit memory. The general answer, of course, is that im-
plicit and explicit memory tasks apparently address common elements in
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structures and/or processes involved in implicit and explicit expressions
of memory. The occasional presence or absence of dissociations is often
explained in terms of study-test compatibility. Although this is an im-
portant explanatory concept, we will argue that an additional concept is
needed, namely automatic versus controlled processing. We will present a
theoretical framework combining these concepts.

According to this framework stimulus encoding causes changes in a
unitary, but modularly structured, memory system. Modules are intercon-
nected subsystems specialized in the representation of particular aspects of
information. Changes consist of the strengthening of already existing re-
presentations (activated either automatically or by controlled processing)
and the formation of new interitem and item-context associations (created
only by controlled processing). Controlled processing is a prerequisite for
explicit memory, but it can also influence implicit memory performance. In
contrast, automatic processing will affect implicit memory only.

From this asymmetry it follows that consistent dissociations will oc-
cur when controlled processing is absent (i.e., when stimuli are completely
unattended) or when controlled processing, and its subsidiary process of
creating new associations, is defective (as may be the case in anterograde
amnesic patients). Whether or not dissociations will occur following con-
trolled processing in normal subjects will depend upon the compatibility of
what was encoded and the information present during retrieval.

2.6.14 Measures of memory, age, and conscious aware-
ness following implicit and explicit word asso-

ciation tasks
R. I. Java, The Open University, Milton Keynes, UK

Most of the research in the field of aging and implicit memory has focussed
on perceptual tasks such as word stem and fragment completion, perceptual
identification or anagram solution (see, e.g., Light & Dingh, 1987; Light,
Singh, & Capps, 1986; Java & Gardiner, 1991; Java, 1992). A much smaller
proportion of the literature concerns tasks of a conceptual nature. Moreover,
while most of the work involving perceptual priming has tended to show
little effect of age, the results of conceptual tasks have been less consistent.
The present study employs word association as conceptual implicit and
explicit tasks. Investigations were made into both quality and quantity of
encoding and retrieval in the two types of task, and states of conscious
awareness were examined in relation to age and task type.
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2.6.15 A proto-connectionist theory of memory
G. V. Jones, University of Warwick, UK

Quarter of a century before Hebb’s “Organization of behavior”, a member
of Cambridge University published a chapter entitled “Memory” in which
he proposed what may be viewed as the outline of a neural network theory of
memory. However, this proto-connectionist theory attracted no subsequent
attention. There appear to be two types of reason for this neglect. The
first concerns the impossibility at that time of implementing the theory in
the form of an explicit model. The second concerns the nature of its au-
thor’s celebrated career. On the one hand, he did not himself subsequently
develop further his theory of memory. On the other, the fact that he was not
generally perceived as a psychologist probably impeded the dissemination
of his theory among psychologists. The neglect of his theory demonstrates
the range of factors other than the strictly scientific which can be important
in determining the influence or otherwise of a psychological theory.

2.7 Language Processing

2.7.1 Form priming with visible primes: Data and im-
plications for theory
L. Colombo, University of Padua, Italy, and S. J. Lup-
ker, University of Western Ontario, Canada

Form priming with clearly visible primes can provide useful information
about the way in which potentially activated units are selected during
word recognition. In the present paper several experiments are described,
in which the effects of similarity in form between two words presented suc-
cessively (form priming) are investigated. The words in the experiments
were always unmasked and clearly visible. Several factors were investiga-
ted including the SOA, the type of task (naming, lexical decision, semantic
classification), the spelling-sound regularity of prime and target and the let-
ter position at which formally similar primes and targets mismatched. The
general pattern of results is consistent with the proposal that inhibition ef-
fects are due to a fast-acting, automatic process whereas facilitation effects
are due to a strategic use of the prime-target relationship. Implications of
these conclusions for current models of word recognition are discussed.
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2.7.2 The interaction between degradation and pri-
ming in lexical decision in English and Spanish

subjects

A. Burton and E. Burton, University of Fast London,
UK, and J. J. Cafias and M. T. Bajo, Campus Univer-
sitario de Cartuja, Granada, Spain

The performance of English and Spanish subjects was examined in two
experiments using a lexical decision task in which the effects of semantic
priming and stimulus degradation were systematically varied. The “Or-
thographic Depth” hypothesis predicts that priming and degradation will
interact in the orthographically “deep” language (English) but not in the
“shallow” (Spanish). In the first experiment, the two factors were found
to interact in a similar way in both English and Spanish groups. In the
second experiment, in which only Spanish subjects participated, the inter-
action was again present but only in those subjects who showed an overall
facilitation effect on primed words. The results are consistent with the use
of the so-called “direct” route in Spanish and are at variance with other
previous findings which have suggested that reading in shallow orthograph-
ies occurs via the “indirect” phonological route. The results also suggest,
however, that Spanish subjects may be more flexible in their reading stra-
tegy since fewer of them were found to show an overall semantic facilitation
effect. There was also evidence that nonword rejection times were slower in
Spanish subjects and that the performance of the two groups was affected
differently by the different types of neutral baseline primes (asterisks or un-
related words). Studies of the effects of semantic priming on pronunciation
are also currently in progress.

2.7.3 The representation of meaning relations in the
bilingual lexicon: A closer look at the cognate-
noncognate distinction
R. M. Sdnchez-Casas, St. Louis University, Madrid
Campus, and J. M. Igoa, Universidad Autonoma de Ma-
drid, Spain

A substantial number of recent works on lexical representation in bilin-

gualism have provided compelling evidence that cognate words from two

languages have a distinct representational status when compared with non-

cognates, either because they have more similar meanings or share more
conceptual nodes than noncognates (de Groot & Nass, 1991), or because
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they even share a single lexical representation that is neutral to the two
languages involved (Davis, Sdnchez-Casas, & Garcia-Albea, 1993; Sanchez-
Casas, Davis, & Garcia-Albea, 1992). The study we report was designed to
investigate whether the degree of semantic overlap between Spanish-English
cognate and noncognate translations has any effect on the bilingual sub-
jects’ performance in two related tasks: translation recognition and oral
translation. A series of experiments using semantic priming at different
SOAs were carried out with nonambiguous (the words have the same me-
aning in the two languages) and ambiguous translations (they have over-
lapping meaning across the two languages). So far our results indicate that
meaning overlap has markedly different effects for cognates and noncogna-
tes.

2.7.4 Midwich cuckoos in the orthographic nest?
Z. Kaminska and M. Dizon, City University, London,
UK

Recent research has indicated that encountering a misspelled word can dis-
rupt subsequent spelling accuracy. It seems that a single incorrect exemplar
- the “Midwich cuckoo” - implanted in the spelling lexicon has the power
to disturb a previously correct orthographic representation. The nature of
the effect, and particularly whether it can be averted or attenuated, was
explored from a number of directions.

One approach measured explicit awareness of the incorrectness of the
“cuckoo” exemplar, and related this to subsequent spelling performance.
Others explored the effect more tangentially, varying for example the degree
of automaticity of processing of the “cuckoo” through contextual manipu-
lations, or probing the influence of a double implantation of the “cuckoo”.
Points of parallelism and divergence between the effect and the Midwich
cuckoo phenomenon afford theoretical insight into its mode of operation
and the nature of orthographic entries in the spelling lexicon.

2.7.5 Suffix frequency, productivity, and orthographic
confusability as determinants of morphological
processing
Cristina Burani, Institute of Psychology of the Natio-
nal Research Council, Rome, and Anna M. Thornton,
University of L’Aquila, Italy

Some experimental evidence on processing and representation of Italian

derived words is in favour of their decomposition into root and deriva-
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tional suffix at some stage of visual lexical access (Burani & Caramazza,
1987). However, various properties of derivational affixes can be considered
as relevant factors in affecting processing and representation of affixes as
independent lexical units (Burani & Laudanna, 1992; Laudanna, Burani, &
Cermele, submitted).

In the present research, lexical decision data on printed morphologically
complex non-words were collected. The morphologically complex non-words
included different types of derivational suffixes varying along some dimen-
sions: number of both word-types and word-tokens including a certain suf-
fix; suffix productivity, i.e. the property of a suffix to be used to form new
words; the suffix’s orthographic confusability, i.e. the ratio in the language
between really suffixed and pseudo-suffixed words ending with the same ort-
hographic sequence. The hypothesis was that the more frequent, the more
productive and the less confusable a suffix is, the more recognizable as a
processing sub-lexical unit it should be. The expected outcome therefore
was that non-words including more recognizable sub-lexical units should
show longer and less accurate decision responses. Results showed varying
patterns of correlation of these factors with lexical decision performance,
with orthographic confusability being the best predictor of differences in
reaction times and accuracy. The data are interpreted within a model of
lexical access in which lexical entries can be addressed through a morphemic
access procedure, which is sensitive to properties of affixes.

2.7.6 Dutch compounds and morphological and se-

mantic transparency
P. Zwitserlood, Maz-Planck-Institute for Psycholingui-
stics, Nijmegen, The Netherlands

Semantically speaking, Dutch compounds can be transparent or opaque.
The meaning of transparent compounds is compositional in that it be der-
ived from their constituents (“stoofpeer”, cooking pear). If such words
are decomposed into their constituent morphemes during word recogni-
tion, their meaning can be constructed by combining the components at
a lexical-semantic level of representation. But many Dutch compounds are
semantically opaque, in which case the combined meaning of the component
parts does not semantically specify the complex word, as with “muilpeer”,
literally a “muzzle pear”, meaning “a slap in the face”. Decomposition
would lead to trouble with respect to the semantic interpretation of such
words.

Two studies will be reported in which the processing and representa-
tion of compounds is studied as a function of semantic transparency. An
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immediate repetition priming experiment in which the compounds (“stoof-
peer”, “muilpeer”) served as primes and the constituents (STOOF, MUIL,
PEER) as targets revealed no differential amounts of priming as a function
of semantic transparency. In a second study, both types of compound were
used as primes for semantic associates of their constituents (e.g., MOND,
mouth, for “muil”, APPEL, apple, for “peer”), This experiment showed
differences between transparent and opaque compounds. The results will
be discussed in terms of their consequences for models of lexical access and
representation.

2.7.7 Are morphemes really necessary?
P. T. Smith, University of Reading, UK

From an anglocentric point of view, the functional value of a morphemic
level of description distinct from a word level of description seems slight:
acquiring complex morphemic systems poses formidable problems for the
learner, and, in the adult language user, a separate level of morphemic
description seems just as likely to interfere with lexical access as to facilitate
it.

These prejudices have been examined with connectionist models of word
recognition (interactive-activation) and learning (back-propagation). By sy-
stematically varying the degree of morphemic involvement in the models
and the regularity of the morphemic processes, it is possible to assess the
value of a morphemic level to an efficient running of the systems.

The conclusion is that morphemes are really necessary, but only some
of the time.

2.7.8 The role of strong syllables for spoken word re-
cognition in Dutch
J. Vroomen and B. de Gelder, University of Tilburg, The
Netherlands

The metrical segmentation strategy (Cutler & Norris, 1988) states that li-
steners in a stress language like English, segment the speech signal at the
occurrence of every strong syllable. The present study investigates whet-
her this approach can be applied to speech segmentation in Dutch. In a
word spotting task, Dutch listeners made less errors in detecting words em-
bedded in nonsense bisyllables when the second syllable was strong; “bel”
was detected more accurately in “bel.koos” rather than “bel.kes”. When
the target comprised more than the initial syllable, there was no effect of
metrical weight of the second syllable; “melk” was detected equally fast and
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accurate in “mel.koos” as in “mel.kes”. These results will be discussed in
relation with similarities and differences between English and Dutch. It will
be proposed that when the second syllable is strong, it is segmented from
the first, and detection of the target is enhanced if it corresponds to the
initial syllable (“bel” in “bel.koos”). If the target comprises more than the
initial syllable (“melk” in “mel_koos”), successful recognition might even be
hampered because speech material has to be assembled across the segmen-
tation boundary. Models strictly based on phonemic or syllabic recoding
cannot account for these results. It adds further evidence to the idea that
strong syllables indicate a specific location of where to start lexical access.

2.7.9 Phonological priming between spoken words
M. Radeau and J. Morais, Université Libre de Bruzelles,

Belgium

Phonological priming was examined as a function of the early or late posi-
tion of the deviation between prime and target. The material consisted of
pairs of monosyllabic words, three-phoneme long, which differred either by
their first or their last phoneme but had the same other two phonemes in
common. The role of prime-target relative frequency was also considered
by using pairs of items including a word of high frequency and another of
low frequency of which the order of presentation was reversed in separate
conditions. Four experiments were run using a short (20 ms) or long (500
ms) ISI together with the lexical decision task or the shadowing task.

While words with initial overlap did not give rise to any priming effect,
facilitation was consistently found between words with final overlap. The
effect was obtained with both tasks and it was not affected by prime-target
relative frequency. The size of the effect decreased as the ISI increased.
These results are not consistent with models of spoken word recognition in
which word onsets are emphasized.

2.7.10 Pre-readers implicitly encode regularities in
print—sound mapping
A. Content, Université Libre de Bruzelles, Belgium

It is an accepted notion in research about reading acquisition that at the
earliest stages, children learn a few written words through discrimination
learning. A number of researchers have assumed that the use of this early
knowledge must be severely limited, because it would be unproductive and
accompanied by massive retroactive interference effects.

In two recent experiments in which non-readers and beginners were
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taught small sets of items from artificial alphabets, we have examined trans-
fer of learning and generalisation effects. In agreement with previous stu-
dies, no transfer effect was observed when explicit production was required
in a forced-choice task. However, significant learning gains were observed
with the transfer set, even though the regularities were based on character—
phoneme correspondences, and the children were unable to analyse simple
syllables as sequences of segments.

We conclude that learning gains constitute a more sensitive measure
than overt generation, and that analytical regularities can affect perfor-
mance without being explicitly extracted.

2.7.11 The importance of phonology in visual word re-
cognition
A. Verstaen, University of Leuven, Belgium, G.
Humphreys, University of Birmingham, UK, and G.
d’Ydewalle, University of Leuven, Belgium

A central problem in the cognitive psychology of reading is the question of
whether printed words are processed via a direct visual and/or an indirect
phonological route. According to dual-route theories of lexical access, both
routes contribute to the processing of written stimuli, the direct route being
dominant. The inferiority of the phonological route has been challenged by
Perfetti, Bell, and Delaney (1988). They found that backward masking with
pseudohomophone masks induced better target recognition than backward
masking with a graphemic mask that shared the same letters with the
target as the pseudohomophone mask. From this, Perfetti et al. inferred the
existence of automatic prelexical phonetic activation. We demonstrate in a
series of experiments that this conclusion is too hasty. Automatic prelexical
phonetic activation is observed only when the procedure encourages the use
of a phonological reading strategy.

2.7.12 Strategic control in a naming task: Changing
routes or changing deadlines?
S. J. Lupker and P. Brown, The University of We-
stern Ontario, Canada, and L. Colombo, University of
Padova, Italy

Monsell, Patterson, Graham, Hughes and Milroy (1992) have recently de-
monstrated that naming times for high-frequency irregular words and some
nonwords are faster in pure blocks than when the two types of stimuli are
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mixed together in the same block. These effects were attributed to a stra-
tegic de-emphasis of the assembly route in certain situations. Attempts to
replicate these results were generally successful but also suggested that low-
frequency irregular words (and some nonwords) are named faster in mixed
blocks than in pure blocks, results which do not follow from the strate-
gic de-emphasis explanation. A second experiment in which nonwords were
mixed with regular words showed that both high- and low-frequency words
were slowed by mixing but all nonwords were facilitated by mixing, another
result that does not follow from the strategic de-emphasis explanation.

An alternative explanation for these results in terms of setting deadlines
for when a naming response should be given was evaluated in two additional
studies. In one study it was demonstrated that mixing high-frequency irre-
gular words with low-frequency irregular words slowed the high-frequency
words but sped-up the low-frequency words. In the final study, it was de-
monstrated that same case words were slowed by mixing them with mixed
case words while mixed case words were facilitated. These results also can
not be explained in terms of a strategic de-emphasis explanation. They are,
however, quite consistent with the suggestion that when slow stimuli and
fast stimuli are mixed together in the same block, subjects establish an
intermediate time criterion for responding that reduces RTs for the slow
stimuli and increases RTs for the fast stimuli.

2.7.13 Stroop effect in cross-script-homophones
J. Tzelgov, R. Sneg, and O. Baruch, Ben Gurion Uni-
versity of the Negev, Beer Sheva, Israel

Access to lexical representation is a major component of the reading pro-
cess. Lexical entries of printed words may be accessed directly on the basis of
visual features or via phonologic mediation. Single route theories argue that
lexical access is always mediated by phonology. Single route explanations of
skilled reading are consistent with process theories of automaticity that at-
tribute automatic and nonautomatic processing to the same mechanisms.
Dual route theories suggest that reading via the direct route characteri-
zes skilled readers in particular for high frequency words. The dual route
approach is consistent with the notion of automaticity as memory retrieval.

Autonomy is an aspect of automaticity indicated by an unintentional
beginning of a process and its ballisticity. Stroop effect is a prime example
for the autonomy of reading. Therefore if autonomous reading reflects me-
mory retrieval, as suggested by the dual route approach, the Stroop effect
should be absent when the visual cues that serve for retrieval under nor-
mal conditions are not available. This assumption was tested in series of
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experiments in which Hebrew-English bilinguals had to name the ink color
of stimuli presented in Hebrew and English with different script. In series
of experiments the Stroop effect was obtained for cross-script-homophones
stimuli that had meaning as color names in one language (e.g., Hebrew) but
are written in a script of the other language (e.g., English). This effect was
obtained independently of response language, level of experience with cross-
script-homophones stimuli and response mode (manual or verbal). Additio-
nal experiments provided indications consistent with the assumption that
different routes may be involved in lexical access in autonomous reading of
regular stimuli and cross-script-homophones. Implications of these findings
for automaticity and for theories of the reading process are discussed.

2.7.14 An integrated single-process model of visual
word recognition
G. Lukatela, University of Belgrade, Serbia/Yugoslavia

Not too long ago, some scholars tried to sentence to death even the notion
of prelexical phonology. Today, however, the question that serves as a useful
focus for research may be reformulated as follows: “Does an adult reader
of English ever use graphemic codes in addition to obligatory phonological
codes?” In other words one can ask whether a demonstration of direct visual
access can be given that is distinguishable from phonological mediation.
This question will be under scrutiny in the present paper.

Given the kind of recently acquired knowledge (e.g., Perfetti et al., 1988;
Van Orden et al., 1988; Perfetti & Bell, 1991; Lukatela & Turvey, 1991,
1993), it seems that the traditional dual-route principle must be turned on
its head. Instead of the belief that lexical access is overwhelmingly achieved
by visual codes, a revised model should recognize the historical fact that
script has developed after speech, that the long-term memory developed
to subserve speech, and that the intra-lexical codes should—for the sake of
compatibility-be phonologically based. Consequently, relative to the pre-
lexical graphemic codes the phonemic access codes are more “compatible”
with the intralexical codes. In the framework of connectionist networks,
the revised model assumes that—other factors being equal-the “phoneme-to
word” connections are stronger than those from “grapheme-to word” and
that, in the time course of a single interactive process (under normal reading
conditions) there are greater chances for a phonologically rather than grap-
hemically based lexical access. Drawing on Van Orden et al. (1990) who en-
couraged the abandonment of notions of separate, independent mechanisms
of lexical access and developed an account in which multiple and varied
subsymbolic processing units are all activated through a common matrix
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of connection weights, whereby the phonologic coding plays the dominant
role in the dynamics of lexical activation, I shall propose an integration of
the Van Orden type subsymbolic network with the above outlined principle
of the lexical vs. prelexical code compatibility. In addition, I shall assume
that the interactive activation of (graphemic and phonemic) subsymbolic
processing units is continuously integrated by each lexical processing unit.

The proposed integrated single-process model is supported by a series
of new experiments.

2.7.15 Spatial format of a text and the strategies used
by normal and fast readers
V. I. Belopolsky, Institute of Psychology RAS, Moscow,

Russia

The spatial layout of a text imposes internal constraints on the efficiency of
the reading process (see Tiker, 1965). The basic effects concern gaze control
and/or perceptual span variation. Secondary effects of a text format touch
on stategies of reading and comprehensive processing. The experiments were
conducted to investigate the diversity of strategies in middle and top skilled
adult readers. The varied parameters of the text were: (i) line width (20, 40,
60, 80 or 120 characters) and (ii) leading (2 or 3 points). 220 adult subjects
were tested before and after a 2-month fast-reading training course. We
used an inter-group design and assessed the progress in rate of reading,
level of comprehension and eye movement patterns. The results revealed
that the optimal formats were different for normal and fast readers. After
training the readers had more flexible stategies than before it.

2.7.16 Speaker’s meaning, sentence meaning, and the
understanding of message adequacy
L. Surian, MRC Cognitive Development Unit, London,
UK

Previous research in developmental cognitive psychology has suggested that
between the age of five and six there is a major developmental shift in the
conception of communication: children overcome a deficit concerning the
concept of literal meaning. In this paper the relevant literature is reviewed
and an alternative view is proposed according to which the understanding
of communication does not undergo any significant change after the age of
four and developments in message evaluation abilities are driven by the use
of more accurate and more demanding strategies to infer the outcome of
the listener’s interpretation processes. These two views were compared by
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(a) providing a more explicit account of the concept of literal meaning, (b)
examining what sort of inferences we can draw from message evaluation
data about the speaker’s conception of communication, and (c) investiga-
ting children’s sensitivity to the distinction between different types of literal
ambiguity.

In Experiment 1, five-, seven-, and nine-year-old children ‘were asked to
evaluate clear, incongruous and ambiguous verbal clues. In each trial the
child was told which one of the three cards was the intended referent and
was asked to help the experimenter to choose effective messages to refer to
that card. Children were given two different types of ambiguous messages.
Quantity Maxim ambiguous messages were easy to interpret correctly by
means of a pragmatic inference based on the Gricean first Maxim of Quan-
tity whereas Misleading ambiguous messages suggested an interpretation
that was different from the intended one. Results showed that the number
of rejections of ambiguous messages increased with age. However, Quantity
Maxim messages were judged to be adequate in all age groups. By con-
trast, most of the time Misleading messages were judged to be inadequate.
In Experiment 2, seven- and nine-year-olds evaluated message adequacy in
two conditions. In the same perspective condition, children were given am-
biguous messages that from both the child’s and the listener’s perspectives
did not suggest any safe interpretation, namely they were non-decidable.
In the different perspective condition messages instead were non-decidable
from the listener’s perspective but they appeared to be Quantity Maxim
messages from the child’s perspective. Most seven-year-olds succeeded in
the same perspective condition, but failed in the different perspective con-
dition. Nine-year-olds succeeded in both.

Results suggest that the literal ambiguity of the messages does not play
a significant role in the evaluation of communicative adequacy at any age.
They indicate that the core component of message evaluation processes is
the assessment of the listener’s inferential opportunities. Both the domain-
general explanation based on the Piagetian notion of egocentrism and the
domain-specific explanation based on the deficit concerning the notion of
literal meaning appear to be inadequate to explain children’s egocentric
biases. It is proposed that developments in message evaluation skills de-
pend upon the use of heuristics that allow an accurate consideration of the
listener’s mental state and cognitive environment.
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2.7.17 Contradictions between metaphors: A means of
expressing an attitude
D. Berntsen, University of Aarhus, Denmark, and J.
M. Kennedy, University of Toronto, Canada

The present paper challenges the inclination to interpret a corpus of meta-
phors in terms of an underlying, consistent idea — e.g., a “generic” metaphor
(Lakoff & Turner, 1989) or an image schema (Johnson, 1987). It argues that
insoluble contradictions between metaphors may be an important means of
expressing an attitude.

A corpus of metaphors used in an autobiography of childhood is exami-
ned for contradictions. The childhood is described in terms of containment
but the rule of transitivity is violated across the metaphors by the im-
plicit statement: Childhood is in childhood. It is demonstrated that this
contradiction serves to express an attitude of alienation, as it renders the
childhood an omnipresent phenomenon leaving no room for the subject
of the story. An ironical relationship between style and content is found,
likewise serving an attitude of alienation.

The autobiographic metaphors are regarded as a reconstruction of the
childhood experiences from the present viewpoint of the author. It is sug-
gested that they reflect a condensation of a schema of autobiographic me-
mories, similarly governed by an attitude of alienation.

2.7.18 Text-based probabilistic representation: Effects
of the uncertainty and rhetoric arguments
V. A. Tseptsov, Institute of Psychology RAS, Moscow,
Russia, and P. Coirier, University of Poitiers, France

The effects of the uncertainty and rhetoric arguments on the process of event
reconstruction from the sequences of texts were investigated. An experimen-
tal model of natural argumentation processing includes primary hypothesis
dynamic, judgments of provided argument relevance and utility. The expe-
rimental hypothesis proposed to explain the regularity of the probabilistic
representation development as a function of the following characteristics
of rhetoric arguments: length of the sequence (i.e., number of arguments
used by the subjects to verify the initial information), functional relations
between the arguments (additive, multiplicative), preferred arguments.
Experimental conditions: veracity of the initial information supported
by strong or weak author’s evaluation, sequence type: supporting, rejecting,
mixed. In relation to the initial claim, each argument was constructed as
to conform to the specific rhetoric structure: antithesis, epytrope, etymo-
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logy, authority’s argument. The results show that the primary effect of the
uncertainty is a belief manifestation, which was initiated by the ambiguity
of text (e.g., anonymous letter, reduced text). Two strategies of the rep-
resentation updating were found: overconfident (1) - based on the primary
hypothesis and underconfident (2) - based on the sequence of arguments.
The length of the sequence is not linked with the strategy. Argument of
authority is significantly preferred in the investigated sample.

Summaries written by the subjects in the concluding part of the expe-
riment were analysed. The texts obtained reproduce important characteri-
stics of the initially presented information, namely the rhetoric structures.

2.7.19 Rhetorical inferences, situation model, and rea-
ding instruction
V. Billet and P. Coirier, University of Poitiers, France

When reading a text, the reader constructs a situation model. This situ-
ation model integrates both the literal information from the text and the
pertinent knowledge associated with it (Van Dijk & Kintsch, 1983). Such
processing is often linked to inference drawing (Perrig & Kintsch, 1985).
The present study examined the role of reading perspectives on the infe-
rential processing. The material comprised five expositive texts which had
the following rhetorical structure (Meyer, 1975, 1977): the first paragraph
described a problem; the second paragraph provided the solution; but un-
derstanding the solution required the two paragraphs to be related via an
inference. For each of the texts subjects had to recognize three sentences:
one valid paraphrase, one invalid paraphrase and either a valid inference
or an invalid one. There were two different tests: one about content, one
about literal form. Two different reading perspectives were proposed (the
first one insisted upon the microstructural level; the second one stressed
the rhetorical problem-solution structure).

Results. (1) Rhetorical inferences are always processed even if paraphra-
ses are generally better recognized; when they are valid, inferences are quite
as well recognized as valid paraphrases, but when they are invalid, inferen-
ces are less rejected than invalid paraphrases. (2) As a general rule, the
answers concerning inferences are more uncertain than those concerning
paraphrases. (3) Reading instructions play an important role in this uncer-
tainty level with invalid inferences.
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2.7.20 Writing argumentative essays: Textual and cog-

nitive factors
P. Coirier and E. Marchand, University of Poitiers,

France.

Minimal argumentative operations are observed very early in children
(Clark & Delia, 1976; Pellegrini, Galda, & Rubin, 1984; Weiss & Sachs,
1991). However, the production of an extended and elaborated argumenta-
tive discourse or text happens to be a difficult task, even in adults. Different
authors observed a marked evolution between 10 and 16 years of age (Bras-
sard, 1988; Esperet et al., 1987; Coirier et al., 1990). Such an evolution may
be explained by a lot of different factors: mastery of the complex linguistic
tools required by argumentation (the concession connectives, for example),
complexity of the reasoning process and of the textual planning when many
interconnected arguments are to be used, taking into account the potential
addressee, etc. In a preliminary study (Coirier & Marchand, 1992) we pro-
posed different exercises to 11 to 17 year-old children. The obtained data
showed that what is most difficult for pupils is the processing of the tex-
tual dimension: macrostructure, thematic composition, and cohesion when
implying a high structural level. “

The present experiment was designed to complete and systematize the
above-mentioned results. The following exercises were proposed to 11 to 17
year-old pupils: (1) macrostructure: choosing among three statements the
title corresponding to a short simple text; (2) cohesion: restoring pronouns,
connectives and punctuation in a clozure text; (3) thematization: composing
a short text to link four sentences, of which one is particularly difficult to
relate to the others; (4) counter-argumentation: linking two sentences with
opposing argumentative orientation; (5) argumentative planning: compo-
sing an argumentative text from nine statements among which complex ar-
gumentative dependencies were pre-established (quasi-logical dependency,
incompatibility, ...). Besides, the results of these exercises were matched
with the data observed in two free argumentative essays, concerning the
formal and structural aspects: presence of typical argumentative markers,
structural complexity of the supporting procedure, instantiation of a mi-
nimal superstructural schema. Once again it was observed that the main
developmental trend concerns the global thematic composition, and parti-
cularly when it is linked to the argumentative planning.
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2.7.21 A text analytical approach to the developmen-
tal study of writing processes
E. van der Pool and C. van Wijk, Tilburg University,
The Netherlands

“Three basic acts have to be performed before actually writing a text: acti-
vating, selecting and organizing information. These mental processes leave
their traces in the written texts. A structural text analysis can reveal these
traces and thus provide a solid, empirical basis for the development and
testing of a psycholinguistic theory of the writing process.

Any such theory must distinguish between shallow and deep processing,
where shallow processing is associated with a minimally connected mental
representation of the text. Shallow processing is assumed to make minimal
use of world knowledge and thus lends itself for formulation in explicit rules
that can be applied without dependence on any analyst’s intuitions.

Based on linguistic and psychological discourse theories, a text ana-
lysis algorithm has been developed and implemented which yields a mi-
nimally connected hierarchical text representation. This procedure, called
PITA (Procedures for Incremental Text Analysis), incorporates findings of
linguistic research with respect to the location of subordinate clauses, the
type and syntactic position of referential expressions, semantic features of
the main verb, the use of connectives, and so forth. The method has been
successfully applied to descriptive and explanatory texts written by expe-
rienced or inexperienced writers. It is robust with respect to performance
characteristics such as incomplete and disorderly presentation of informa-
tion.

The procedure was applied to a corpus of 50 descriptive texts produ-
ced by 10-, 12-, and 15-year-old students. Their task was to describe the
person they wanted to be like. They had chosen either a person they knew
(relative, neighbour, teacher, etc.) or a public figure (politician, sportsman,
artist, etc.). We will show in this paper how the derived representations
provide information about developmental changes in the underlying cogni-
tive processes, such as content generation, organization, goal setting, and
tuning to the reader.
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2.7.22 Slips of the tongue, self-repairs and silent pau-
ses in Spanish: A comparative study of schiz-

ophrenic and normal speakers
M. Belinchon and P.-Ch. Shih, Universidad Autonoma
de Madrid, and S. del Viso, Universidad de Oviedo,

Spain

The classic interpretation of the so-called schizophrenic language as a disor-
der of central and conceptual processing which does not affect grammatical
processing (Bleuler, 1911; Carroll, 1986) has recently been re-examined as
a consequence of results derived from psycholinguistic studies. Rochester
et al. (1977) and Shih (1991), for example, showed that the duration and
pattern of spontaneous pauses in schizophrenic speech were significantly
different with regard to those of their controls; these differences were par-
ticularly clear in relation to the codification of syntactically low-dependent
clauses. On the other hand, a linguistic analysis of syntactic errors made
by the same patients of Shih’s study, carried out by Fernandez-Lagunilla et
al. (1992), also revealed a significantly higher frequency of errors affecting
the organization of sentences’ deep structure in schizophrenics than in the
control group (psychiatrically normal).

In the present study, we try to go deeply into the nature of the gram-
matical encoding peculiarities of the same schizophrenic patients of both
previous studies, comparing the slips of the tongue and self-repairs they
produced with those produced by a control group of psychiatrically normal
subjects in three different tasks (narrative, description and explanation).
Furthermore we analyze the results of this comparison together with those
derived from the analysis of frequency, position and duration of spontane-
ous silent pauses, in order to check whether some convergent evidence could
be obtained on behalf of the hypothesis of a grammatical deficit in schiz-
ophrenia independent of deficits in conceptualizing. The findings obtained
are discussed in the light of proposals by Levelt (1983) and van Wijk and
Kempen (1987) about self-repairs, by Chaika (1990), Frith and Frith (1990)
and others about schizophrenic language.
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2.7.23 Syntactic planning in speech and attentio-
nal resources: An experimental study through

spontaneous pauses
P.-Ch. Shih and M. Belinchon, Universidad Autonoma
de Madrid, Spain

The existence of severe attentional deficits in some pathological conditions
(e.g. adult psychoses) has been systematically posed as the best explanation
of the difficulties these people have in producing fluent, coherent and gram-
matically well-formed discourses. Moreover, some empirical work analysing
the pattern and duration of spontaneous pauses in speech confirmed that
schizophrenics suffering such attentional deficits performed some processes
of grammatical encoding in a different and less efficient way — specifically,
processes at the so-called functional level (Rochester et al., 1977; Shih,
1991).

In spite of their importance from a psycholinguistic point of view,
empirical studies focusing on functional relationships between attention
(viewed as global amount of processing resources) and verbal production
are scarce, except for studies analysing the specific processing load during
speech production (Ford and Holmes, 1978; Power, 1986). Therefore, we do
not yet have a very detailed description of what are the grammatical en-
coding processes involving the highest processing demands, and we cannot
predict the exact consequences of some attentional problems on language
production.

The present study tried to get some insights about this problem in
an experimental fashion. We asked two experimental groups (normals, in
psychiatric terms) to recount the plot of a short movie and simultaneously
perform a non-automatable task (the Continous Performance Test, CPT).
We compared their patterns of pauses with those obtained from a control
group performing the verbal task without distraction. Results are discussed
from both a methodological and a theoretical point of view.

2.7.24 Internal speech functioning in visual and
visual-tactile supported speechreading
B. Lyzell and J. Ronnberg, Linkoping University, Swe-
den

In four experiments the role of internal speech in visual and tactually sup-
ported speechreading in deafend adults and normal hearing individuals was
investigated. Internal speech functioning was assessed by a broad range of
tests of lexical access, memory span and rhyme-judgement. The results re-
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veal no differences between the groups for speed of processing in lexical
access and rhyme-judgement tasks, whereas a significantly lower accuracy
level was obtained for the deafend adults. This difference was particularly
prominent in those cases where the test items were either homophonous
or orthographically similar to real words. These two types of test items
were also correlated to the number of years that the subjects had been
deaf. Additional experimentation did not lend support to the alternative
hypothesis that the results reflect a shift of information-processing strategy
(e.g., from a phonologically based to a visual). For the deafend group a
significant correlation was obtained for level of accuracy and speechreading
performance (visual as well as tactually supported). Furthermore, an error
analysis revealed a significant interaction such that the deafend adults made
significantly more phonologically based errors in speechreading tests than
the normal hearing group, whereas there were no differences between the
groups when other verbal categories were considered. The results were dis-
cussed with respect to (a) how and what aspect of the internal speech that
is affected by deafness acquired post-lingually, and (b) the role of internal
speech in speechreading.

2.8 Reasoning and Decision Making

2.8.1 30-year secular trends in the cognitive abilities of
Danish male school-leavers at a high educational

level
T. W. Teasdale, University of Copenhagen, Denmark,
and D. R. Owen, City University of New York, USA

A nationally representative sample of Danish males finishing school in 1989,
or shortly before, with a studentereksamen (the highest qualification in the
Danish school system) was found to score generally lower on a battery of
four cognitive tests than a comparable sample of Danish males who had
taken the same tests shortly after finishing school in the late 1950’s or early
1960’s. This decline appears attributable to the increasing proportions of
students who obtain the studentereksamen and is quite compatible with
an overall increase in test scores, also found in our data, for the general
population over the same time period. For those who obtain the studenter-
eksamen, the decline has been most marked in a test of verbal analogies. It
has been smaller for tests of logical and spatial reasoning, and scores on a
test of numerical ability have actually improved over the 30 years. This dif-
ferential pattern may be the result of both student changes and curricular
changes within Danish schools.
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2.8.2 Temporal reasoning
W. Schaeken, University of Leuven, Belgium, P. N. J.
Johnson-Laird, Princeton University, USA, and G. d’Y-
dewalle, University of Leuven, Belgium

‘We conducted three experiments to investigate how people reason about
temporal relations. The mental model theory of reasoning predicts that
problems which depend on constructing one model should be easier than
problems which depend on constructing multiple models. A theory of reaso-
ning based on rules of inference, however, predicts that problems which re-
quire fewer inference steps should be easier than those which require more
steps. In the first experiment the number of steps was held constant, but
the number of models was varied. In the second experiment the problems
consistent with one model required more inference steps than the problems
consistent with two models. The results of both experiments supported the
model-based theory. In the third experiment we measured also the laten-
cies, and again the predictions of the model-based theory were confirmed:
Problems consistent with one model required less time and were easier than
problems consistent with more models.

2.8.3 Pragmatic inferences
E. van der Meer, Humboldt University Berlin, Germany

Pragmatic inferences play a crucial role in everyday communication and
reasoning, but so far they have unfortunately been analyzed to a very limi-
ted extent, and besides they are controversely discussed in the literature.

The aim of our experiments was to examine the cognitive background of
types of semantic relations between event-related concepts which belong to
pragmatic or higher-order inferences: finality, causality and temporal order.
The nature of these semantic relations was investigated both in priming
experiments (lexical decision tasks: word vs. pseudoword) and in relation
identification tasks.

The results indicate that the analyzed semantic relations are characte-
rized by a common component: the “arrow of time”. This arrow is reflected
in a directionality of recognizing meaningful relationships between event
concepts related by finality, causality or by temporal order corresponding
to the natural course of events in our environment. It is also reflected in
special priming effects.

The results also indicate that the cognitive nature of these relations
is different. Typical finality relations seem to be activated automatically.
Causality and temporal order between event concepts seem to be mainly
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based on controlled processes, which lead to context-dependent recognition
procedures.

The underlying mechanisms of pragmatic or higher-order inferences will
be discussed and conclusions concerning human reasoning in text processing
will be made.

2.8.4 Autobiographical memory: Its role in novel pro-
blem solving
B. H. Dritschel, University of East London, and D. A.
Bekerian, MRC Applied Psychology Unit, Cambridge,

UK

The present study explores the role that autobiographical memory, in par-
ticular memory for specific past experiences, plays in problem-solving. Cur-
rent theories of human problem solving suggest that the problem-solving
process is influenced by knowledge about, and experiences of, analogous
problems. The experimental hypothesis is that individuals employ specific
past experiences as analogues in order to generate solutions to novel pro-
blems, but that the problem-solving strategy is influenced by the degree
of novelty of the problem. The more difficult a problem, the less likely it
might be that subjects would be able to draw on specific past experiences
and analogues, and the more likely it would be that they would resort to
other strategies such as ends means heuristic processing.

In this study, subjects were presented with 6 questions each containing
3 itemns constituting problems that might be encountered in everyday life
with varying degrees of novelty. Results suggest that the degree of novelty
of the problems, and hence the probability of their occurrence in everyday
life, influences the strategy employed to generate a solution in the direction

predicted by the experimental hypothesis.

2.8.5 Considering the knowledge you have: Realism in

confidence judgments
C. M. Allwood and P. A. Granhag, University of Gote-

borg, Sweden

Previous studies successful in affecting the level of subjects’ confidence jud-
gments have often utilized their spontaneous knowledge activation (e.g.,
Griffin & Tversky, 1992). The purpose of our study is to analyse the ef-
fect on the realism of subjects’ confidence judgments by making them heed
content which might be expected to lower their confidence ratings. This
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was implemented by making subjects actively consider the limits of their
knowledge in a domain. .

The study involved 40 subjects, half in the control condition and half
in the experimental condition. All subjects answered 60 general knowledge
questions by choosing one of two answer alternatives. Next, they rated their
confidence in the chosen answer on a scale ranging from 50% (guessing) to
100% (absolutely sure).

Before each question the subjects in the experimental condition rated
their knowledge in a knowledge domain which included the question which
followed. This was done on a scale ranging from 1 (very little knowledge in
the area) to 5 (very great knowledge in the area). Each subject rated two
types of knowledge domains: broad (for example, history) and narrow (for
example, Swedish history), where the broad definition always included the
narrow.

We assumed that the domain knowledge rating would lead the subjects
to consider the limitations of their knowledge in the domain in question
and that this consideration would lead the subjects to give more moderate
confidence ratings. In line with this, our hypothesis was that the confidence
judgments in the experimental condition would show a higher degree of
realism compared to those made in the control condition.

However, our data analysis showed no significant differences between
the control and the experimental conditions with respect to our dependent
variables: calibration, over/under-confidence, resolution, proportion correct
and confidence.

The results suggest that the scale on which the subjects rated their
domain knowledge was not efficient as a means to realize the goal of the
manipulation. In an ongoing experiment the subjects are asked to estimate
how large a percent of the total knowledge currently existing in a domain
they master on a scale from 0% to 100%. We expect this scale to be more
efficient in making the subjects consider the limitations of their knowledge.

From a normative point the subjects’ ratings of their knowledge should
be lower in broad compared to narrow knowledge domains. This is due
to the fact that the broad domains encompassed more knowledge than
the narrow domains since the broad domains always included the narrow
domains. However, our analysis showed that the subjects were insensitive
to this dimension in the experiment. The mean ratings for broad domains
and narrow domains were 2.60 and 2.29, respectively (df = 19,p < .001).
A possible explanation for this finding is that the subjects diagnosed their
knowledge level through an activation process where the outcome results
from an “availability effect”. If the subjects used this strategy, it seems
reasonable that they would have been able to activate as much of their
knowledge (and/or lack of it) in, for example, Swedish history as in history.
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2.8.6 Decision making under self-reflection conditions
V. L. A. Tatko, Independent Union for Brain and Be-
haviour Research, Moscow, Russia

The auto-reflection of decision making was studied with 40 volunteers by
evaluation of reaction time (RT), latent period of subject’s doubts arising,
accuracy in task performance, and level of doubts. The study was based
on a screen metaphor, which presupposes the existence and necessity for
consciousness of at least two structures whose images of external inputs are
accessible to each other (Abdusamatov et al., 1987; Tatko, 1989). According
to the metaphor, the reflection is an endless process of image exchanges
between screens, where the next image is the result of the previous one on
the opposite screen. Examples of structures of this type in the brain are
retinal dotted images as well as dotted projections areas in thalamus and
cortex.

The study focussed on two phenomena: (1) individual peculiarities in
the time course of a discrimination process and the on-going reflection of
its results and (2) the influence of context on the result of reading.

Pairs of letters like P and R, and O and Q, were displayed on an IBM
SVGA monitor in one of the 4 quadrants symmetrical to the axis being
crossed in the point of gaze fixation. The computer program for generation
of pseudo-randomized sequences of letters made it possible to change the
percentage of identical pairs that were delivered one after another in chain,
as well as the number and length of the chains, both for similar and different
pairs.

The subjects used a key-board for quick answer if the pair presented
contained the same letters or not. In addition they were asked to evaluate
the level of own answer correctness immediately after it to decrease the
penalty for error. No biofeedback was introduced. Ten subjects were asked
about a priori assessment of success level in the next pair recognition.

The d’ and d" statistics (Tatko, 1991) revealed the independence of self-
estimation function from the external information processing. Time course
analysis of decision making showed the existence of 3 possible combina-
tions of RT and doubts latency (DL): 816 and 420 ms, 1000 and 250 ms,
and 1250 and 420 ms, in each series average terms. For the second combi-
nation it is possible to say about special mode of subject answer, when the
decision about doubts preceded the letter recognition answer. The correla-
tion between a priori and posterior estimates of decision success proved the
conclusion in the group with this mode.

The analysis of subjects’ tactics and strategy at the micro level, which
permits to escape the averaging (Tatko, 1992), showed a prevalence of com-
binations of a long RT with a long DL (P = .55), compared with long-short
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(P = .2), short-long (P = .1) and short-short (P = .2) ones. For each sub-
Jject the tactic’s type and its replication ability looks like an individual
performance characteristic. The only factor influencing the constancy of
marked tactics was the variability /homogeneity index of the input infor-
mation. In cases of 3-7 repeated presentations of the same letter, pair in
chain, only a few persons were able to suppress their Teaction on mcreasing
of input information uncertainty degree (Tatko, 1989).

In the group of 40 subjects it was possible to see the full continuum of
reflection magnitude. At one pole were the subjects who were unable to stop
‘the reflection process by themselves. From a clinical point of view, it was
interesting to find the highest percentage of obsessive-compulsive disorders
(in the past), tendency to stammer, and echolalia in this group. At the
other pole of the continuum were persons showing bad letter recognition
and absence of doubts. The combination of bad recognition and absence of
doubts represents another group of clinical interest, but it was relatively
seldom.

The main results of the study are in a good agreement with both elec-
trophysiological (Johnson & Donchin, 1985) and psychophysical (Poppel
'1988; Tatko, 1989) data and may be generalized through the embedded,
information cycles model (Tatko, 1988, 1989, 1990).

2.8.7 Calibration analysis for expert-novice probabili-
stic reasoning with medical content
J. G. Labra, I. A. Pinedo, and A. J. G. Trillo, Uni-
versidad Nacional de Educacidn a Distancia, Madrid,
Spain

Research on experts and novices has shown that both groups exhibit an
overconfidence effect on their judgments under uncertainty and biased re-
sponses on probabilistic reasoning. The aim' of this work is to identify
expert-novice sensitivity to sample size, base rate and diagnosticity data
when reasoning and assessing their confidence with problems within their fi-
eld of expertise. Results indicate that calibration on diagnosticity problems
discriminated between the performance of expert midwives and student
nurses. Regardless of the overconfidence effect obtained, experts presented
the best calibration on those problems that involve diagnosticity data. Ne-
vertheless, experts are in general more confident than novices and do not
discriminate between statistical and biased answers when assessing their
confidence on these responses.
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2.8.8 Offender profiling: Can Al tools help in the pre-
diction of burglars?

A. Akyirek, J. Jackson, and J. A. Michon, NISCALE,
Leiden, The Netherlands

Offender profiling is a technique which is designed to help the police in
the detection of offenders. Its main aim is to use characteristics from the
scene of the crime (e.g. type of instrument used to break in), the modus
operandi, the type of goods stolen, characteristics of the victim, and.re.ports
by victims and witnesses, and to use these to predict the cha.ra.ctfanstlcs f)f
the possible offender. While it is not expected that s'uch techmgues- will
always, or indeed often, be able to pinpoint the individual culprit with a
high level of accuracy, such techniques should be able to re(.iuce ‘the range of
potential suspects. In other words, the aim of such a technique is to narrow
down the range of people who could possibly be the offender by specifying
a combination of characteristics that the offender is likely to possess.

This paper describes the development of an offender profiling systerp,
based on Al techniques, which has been devised to predict house burglars in
an area in the west of The Netherlands. The necessary data, which includes
clues from the scene of the crime and objects taken as well as characteristics
of the offender such as age, life-style, drug addict or not, etc., are colleizted
in three ways: from analysis of criminal files; transcripts of ob'serva,t.lons
made by the police at the scene of the crime; and structured }nterv1ews
with detectives. Protos, a machine learning program which acquires know-
ledge for performing expert heuristic classification, is then used'to build a
computer-based “profiler” which should be able to assist the police in their

investigations.

2.8.9 Some lessons on the representation and use of
knowledge, from studies of compensatory re-
sponses to system malfunctions
D. Gopher, Technion, Haifa, Israel

How do performers respond to malfunctions and technical problems that
occur during their interaction with an engineering system? On many oc-
casions, rather than halting the system, calling maintenanceZ or sending
the system to be repaired, operators decide to continue their work and
compensate for the problem by adopting alternative modes of response.
We label such responses “compensatory behaviors”, because the pert‘”ormer
takes upon himself the responsibility to compensate for the ma.l.functlon, or
replace the system in a task segment previously performed by it. Compen-
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satory behaviors are common in all areas of interaction between humans
and technology. For example, when the car wipers do not clean the winds-
hield properly, the driver may still decide that he is sufficiently capable of
seeing through. When the car brakes are somewhat loose, the driver may
decide to reduce speed, allow for larger braking distances, pump the brakes
gently, etc. These are compensatory behaviors. Tt is surprising that despite
its prevalence in daily interactions, compensatory behavior has not been
the subject of scientific research.

Adoption and selection of compensatory behavior can be argued to an-
chor in three basic “Mental Models”: the system, the self and their inter-
action. Stated differently, the knowledge bases and mental representation
that an operator has of the physical system, his model of his own capabi-
lities, and his perception of the interaction between these capabilities and
the requirements of the task. From this perspective, the study of compen-
satory behavior is related to the existing body of research investigating the
nature of operators’ mental models of systems and the influence of such
models on performance (e.g., Gentner & Stevens, 1983; Moray, 1987; San-
derson, 1989). However, previous research has dealt exclusively with models
of the physical system and addressed only tasks of detection, diagnosis and
response decision in the event of failure (e.g., Morris & Rouse, 1985; Ras-
mussen & Rouse, 1981). The study of continuing compensatory behavior
thus broadens both the scope of modelling and the range of tasks described.

Under what circumstances, how often and at what cost, would opera-
tors be likely to adopt compensatory behavior? How justified and efficient
1s this behavior, as compared with the costs of halting and repairing the
system? How would such behavior be influenced by the performer level of
knowledge and experience? These are several of the questions that have
been addressed in a series of studies conducted in our laboratory. Subjects
interacted with a simulated, semi-antomatic, computerized work-station of
a chemical plant, requiring the control of 5-8 filling stations for hazardous
liquids. Different malfunctions were introduced intermittently at a single
station or the total system level. Subjects could respond by selecting one
of several compensatory behaviors, differing in their information processing
and response requirements (manual, perceptual, computational). Alterna-
tively, they could decide to stop and have the system fixed by maintenance.
Failure in compensatory behavior resulted in an explosion, which was hea-
vily penalized. Maintenance help had its own price.

We shall discuss the main results of an experiment which varied the type
and level of knowledge that performers had been given on the system and
the task. One group went through an elaborated discussion of the chemical
system, its components, transfer functions and on-going processes, as well
as the characteristics of different compensatory behaviors. A second group



58 CHAPTER 2. REGULAR PAPERS

received only basic operation instructions and accumulated knowledge th-
rough hands-on experience. Subjects had 2, two-hour sessions on a system
without malfunctions, followed by 2 additional sessions during which mal-
functions were introduced. The data showed that despite the high cost of
error and explosions, both groups preferred compensatory behaviors over
fixing the system in the majority of the tases. Subjects in the group that
was given deeper and broader knowledge were more likely to adopt compen-
satory behavior, and were more explorative in testing alternative behaviors.
At the same time, when compared to the relative costs of repairing the sy-
stem, these subjects were less successful in applying compensatory behavior
early in training. Their overall production scores were lower than those of
the group that received only limited procedural knowledge. Only with ex-
tensive experience, subjects with broad knowledge showed advantage for
compensatory behavior over the costs of fixing the system, and obtained
better scores than subjects with limited knowledge.

It is proposed that the added knowledge has not only improved subjects’
mental models, but also increased their self confidence and willingness to
take risks. The latter were harmful in early stages, because when required to
cope with malfunctions subjects failed to evaluate the costs of their lack of
experience in carrying out compensatory behaviors. Only with experience,
the benefits of knowledge could be realized. This type of judgment error and
its costs may be more general and characterize human performance when
moving from theory to practice, or from a well trained to a less experienced
task. Aside from its theoretical significance, the findings have important
implications to work safety, design of work procedures and development of
training schedules.

2.8.10 Cognitive aspects of learning and cooperation
in simulated ship manoeuvring
J. P. Hansen, Risg National Laboratory, Roskilde, and
T. Clemmensen, Danish Maritime Institute, Lyngby,
Denmark

The paper presents a task analysis of modern ship manoeuvring and compa-
res it to the learning outcome of a simulator course conducted by 22 highly
experienced navigators. Gathering of maritime knowledge and formulation
of navigational rules were the most central learning effects found, while the
development of manoeuvring skills depends on signals not yet fully pre-
sented in the simulator. Analysis of various measurements of manoeuvring
performances shows a strong learning by observing effect among colleagues,
and identifies reversing along the wharf as a simple, yet most central in-
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dicator of the navigator’s control competence. On this basis, new research
projects, simulator improvements and ways to augment the training effect
are suggested.

2.8.11 Compatibility and restructuring explanations
of the prominence effect in choice
T. Garling, University of Géteborg, H. Montgomery,
University of Stockholm, and M. Selart, University of

Goteborg, Sweden

Research in decision making has demonstrated a prominence effect in that
a prominent or predominant attribute receives higher weight in choice than
in judgment. The paper reviews this research with the aim of determining
whether the compatibility hypothesis proposed by Tversky, Sattath, and
Slovic (1988) is a tenable explanation. According to this hypothesis, the
prominence effect arises because of a higher-order compatibility between
input information (decision alternatives) and output (choice or judgment).
However, the prominence effect may equally well or better be explained by
an alternative hypothesis based on Montgomery’s (1983) theory of domi-
nance structuring in decision making. This hypothesis states that in choice,
although not in judgment, the decison maker uses several mental restruc-
turing operations on a representation of decision options to make the op-
tions more clearly differentiated. Several of the authors’ experiments are
also reported. The results are in general agreement with the alternative
restructuring explanation.

2.8.12 Intentionality, beliefs, and reasoning
H. Wermus, Université de Genéve, Switzerland

Inferential activity and argumentation are among the most important thin-
king processes of the mind. Following Piaget “Thinking is transformation of
meanings”; mental meanings are generated from sets of cognitive represen-
tations, i.e. from (cognitive) semantic nets. The different properties of these
semantic nets like egocentrism, prototypical images, amalgamations of seve-
ral kinds, systemic rigidity, distortions of reality etc. have an impact on the
inferential processes. The transformations of representations: Focusing, dif-
ferentiation, forgetting, activations of various kinds, transfers of meanings,
analogies, abstractions etc. form the core of the thinking processes.

It is well known that all these thinking processes are strongly related to
the intentional subsystem of the mind (which I call the s-subsystem; the
¥1-subsystem is the cognition). Intentional functors like beliefs and other



60 CHAPTER 2. REGULAR PAPERS

modalities, pragmatics, different kinds of attitudes, emotions etc. manage
all these processes. One has to be aware of the fact that there does not
exist a modally (or in general intentionally) neutral proposition in mind,
despite the circumstance these functors are mostly tacit or not expressed.
Intentional functors may diminish or increase the force of an argument;
the inferential moves like Teasoning, decision of a match or a mismatch n
a correspondence, choice of relevant parameters and hypotheses in a task,
even truth valuations depend on the functors of the 1o-system.

Most importantly 2-functors like beliefs, introduce nontrivial changes
into rules of classical logic. In fact cognition makes use of several speci-
fic logics (named protologics) distinct in many respects from the classical
formal one. These protologics form a lattice with growing “discernability
relation”; this fact induces peculiar properties of inference rules using con-
nectives of the protologics. The discernability relation determines the degree
of the so-called “accessibility relationship” which is important in dialogue,
in teaching etc.

I intend to comment the foregoing views on hand of several examples
performed in labors of experimental psychology in Geneva. These exam-
ples exhibit some relevant properties of human representations and also of
reasoning habits which are deviant from valid rules of formal logic. These
deviations may rise the problem of adaptation of usual mind processes to a
complex reality. Further an intensive p-functor may induce conflicts bet-
ween subjects or prevent a convergence of a dialogue.

The influence of intentional functors on thinking, revealed for example
in the efficiency of persuasive argumentation, rise important epistemologi-
cal problems. Let me just mention the question of the come about of truth
valuation and of meaning formation (or understanding processes); it may
appear that knowledge and intelligent behaviour does not depend as much
from rational (or scientific) truth valuations: truth by coherence or by cor-
respondence with an experience (“adequatio rei et intellectus”), but of an
estimation of a match or a mismatch of a representation of a correspondence
in mind, i.e., intelligence is related to a psychological truth.
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2.9 Emotion and Personality

2.9.1 Integral bias in the cognitive processing of emo-
tionally linked words
M. Martin, University of Ozford, and G. V. Jones, Uni-
versity of Warwick, UK

Human cognitive processes are subject to systematic biases associated with
particular emotional states. Two different hypotheses concerning the devel-
opment of such biases are compared. The Integral Bias hypothesis asserts
that the effects of emotion on cognition reflect integral links between emo-
tional states and cognitive mechanisms, links that are not arbitrary but
instead are fixed constituents of our mental architecture. In contrast, the
Inferred Bias hypothesis asserts that these effects arise as a consequ,ence
of the gradual establishment of associations between particular emotional
states and particular patterns of cognitive behaviour. In order to compare
these two hypotheses, the cognitive effects of a phobia were studied using
different types of Stroop task. It was found that the magnitude of the ob-
served bias remained approximately constant irrespective either of the ages
of the participants or of the durations of their phobias. The magnitude
of the bias was also found to remain approximately constant irrespective
of whether acquisition could be attributed to direct, modelled, or infor-
med experiences (or other causes). These findings provide strong support
for the Integral Bias explanation of the cognitive effects of an emotional
disturbance. :

2.9.2 Effects of negative mood on the capacity of short-
term memory
K. Spies and F. W. Hesse, Universitit Gottingen, Ger-
many

'.I‘o explain the observed decrease of performance due to negative mood
it is assumed that part of the limited capacity of the cognitive system
is needed for mood-related processing (Ellis & Ashbrook, 1988). Thus, in
a negative compared to a neutral mood less capacity can be submitted
to the task at hand. Within the memory model by Baddeley (1986, 1990)
capacity is related to several subsystems of short-term memory as there are:
central executive, visuo-spatial sketchpad and phonological loop consisting
of phonological store and articulatory control process.

In the present context mood dependent capacity reductions are inve-
stigated for central executive and phonological loop. Capacity of the pho-
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nological loop usually is assessed via memory span and speech rate. Thus,
capacity of this subsystem rises with the number of items that can be held
in memory and with the speed of information processing. Daneman and
Carpenter (1980) propose another measure, the reading span, that can be
assumed to measure the capacity of working memory as a whole. Thus,
there is a possibility to derive an indirect measure for the capacity of the
central executive (together with the visuo-spatial sketchpad) from the dif-
ference between reading span and memory span. While for memory span
monosyllabic words must be held in memory, for reading span subjects must
remember the last word of sentences consisting of about twelve words.

In the investigation negative and neutral mood states were induced ex-
perimentally using a combination of the Velten method and music presen-
tation. There were N = 30 subjects in each group. Results showed on the
one hand that memory span was lower for subjects in a negative compared
to a neutral mood. Additionally, there was a tendency for a lower speech
rate in the negative group. On the other hand, there was no difference bet-
ween the two groups with respect to the difference between reading span
and memory span. Thus, the decrease of performance in a negative mood
cannot be attributed to a reduced capacity of the central executive but
must be due to reductions of the capacity of the phonological loop.

Mood effects may be due to impairments of the articulatory control
process that refreshes information via rehearsal. In this case, the mood
dependent decrease of memory span should disappear if the articulatory
control process is suppressed. This can be done by letting subjects con-
tinuously repeat “one, two, three, one, two, three ..”. Results showed that
suppressing the articulatory control process even enlarged the mood effect.
Thus, according to the framework of the memory model, mood effects on
memory span must be due to a reduced capacity of the phonological store.
Mood effects should then be more distinct for dissimilar compared to si-
milar words as this similarity effect is attributed to characteristics of the
phonological store. Results showed a corresponding tendency.

Taking all results together the observed mood dependent decrease of
the memory span cannot be ascribed to a reduced capacity of the central
executive. It may, however, be due to a reduced capacity of the phonological
store. As the effects become even larger if the articulatory control process is
suppressed, it seems that people in a negative mood use this control process
more carefully and thus are able to partially compensate for the reduction

of the phonological store.
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2.9.3 Contingency model of creative processes
T. Maruszewski, Adam Mickiewicz University, Poznan,
Poland

The“model assumes that creativity is a function of the format of the infor-
mation constituting the problem representation and personal dispositions.
The dispositional factors include cognitive preferences linked with the use
of specific way of coding - visual or verbal coding. This way of coding may
be at least in part determined by constitutional factors such as functional
asymmetry of brain hemispheres. None of these groups of factors, while
acting in isolation, is sufficient condition of creativity. It is hypothesized
t}}at when the specific format in which a problem is presented fits the cog-
nitive preferences of a subject, creative solutions might appear. 80 subjects
solved four groups of tasks (2 tasks in each group). These tasks were similar
to Guilford’s divergent thinking problems. Half of the subjects were given
tasks in visual form, the other half in verbal form. Both groups of subjects
were further divided: Half of each group was given instructions suggesting
a “global” way of solving, half - a “step by step” way of solving. Cognitive
preferences were measured with Nosal’s Scale of Mind Type (referring to
Jung’s typology). Hemispheric dominance and the level of intelligence were
also determined. The results confirmed the model only partially. Signifi-
cant differences were found in tasks measuring semantic fluency. However

there are some indirect indices supporting the model. It was also founci
that in case of each Jungian type different determinants of problem solving
efficiency appeared.

2.9.4 Ways of telling: Autobiographical disclosure of
influential psychologists
G. Altomare, University of Copenhagen, Denmark

How someone distils the essence of how s/he has developed personally and
professionally and organizes it into a meaningful and compelling narrative
1s of considerable interest to a broad public. Autobiographical accounts of
the career choices of eminent psychologists tend to reveal both the disco-
.very'of a wide range of interests and the need to focus upon specific fields of
inquiry demanding complete concentration and dedication. Using the auto-
biographies of such luminaries as Bruner, Freud, Gregory, William James

J ung, Melanie Klein, Herbert Simon, Skinner, as well as others, an attempt’
will be made to construct a taxonomic framework encompassing the totality
of a psychologist’s interests in different spheres of knowledge. Use both of
Sternberg’s triarchic theory of knowledge and Gardner’s eightfold scheme
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for types of intelligence will be employed. Among the questions to which
preliminary answers will be sought will be: (1) How might psychologists
differ from those who pursue other careers such as novelists or architects?,
(2) What factors combine to impel a person to choose a particular branch
of psychology?, and (3) What salient indicators may be identifiable in di-
stinguishing ‘those who achieve high visibility in their profession? The Te-
sults, albeit tentative, should be of interest to a large number of people.
Furthermore, the talk should provoke heated debate and stimulating verbal

exchanges between all participants.

2.10 Disorders and Rehabilitation

2.10.1 On cognitive functioning and health
L.-G. Nilsson, University of Umed, Sweden

Various aspects of cognitive functioning will be discussed in relation to
different components constituting the concept of health. The basis for the
discussion is an ongoing prospective study on memory, aging and dementia
involving about 3000 subjects randomly sampled from the population of
Umes, a city of 95000 inhabitants in the north eastern part of Sweden.
Cross sectional data from a first wave of data collection will be presented.
These data are based on 1000 subjects in 10 different cohorts, 35, 40, 45, ...,
80 years of age when first tested. In addition to general issues on cognition
and health some specific questions related to dementia will be discussed.
Among other things these include possible preclinical, cognitive signs and
risk factors of Alzheimer’s disease.

2.10.2 Naming faces and recognising names: A case
study of an aphasic subject
T. Brennen, University of Oslo, Norway, D. David and
J. Pellat, Hépital Michallon, La Tronche, Grenoble,

France

The behavioural symptom common to all aphasic patients is a deficit for
naming tasks. In this paper we report the case study of an amnesic aphasic
patient (OBB ) who had a particular problem for naming people, while
remaining able to recognise them and to classify them semantically. Furth-
ermore, when naming faces she presented the peculiar symptom of failing
to recognise the correct name, even when 1t was her who utiered it. Our
study attempted to explain this observation within the framework of face
and name processing by normal subjects (Bruce & Young, 1986; Burton,
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Bruce, & Johnston, 1990). In order to explain OBB’s failures to confirm
a name as the right one, it was hypothesised that she may be unable to
determine whether a name belonged to a famous person or not. However,
she performed with few errors on a name familiarity decision task. Subse-
quent testing showed that OBB’s access to semantic information concerning
famous people was worse when the name of the person was presented com-
pared to when it was the face of the person that was presented. This result
accounts for her “feelings of strangeness” and is compatible with a model
like Bruce and Young’s (1986) where access to the semantic system is de-
pendent on the modality of input, but incompatible with a model such as
Burton et al.’s (1990) where familiarity decisions and semantic decisions
are amodal. Using an artificial face-name-profession learning exercise, we
demonstrated that OBB’s differential access to semantic information was
found even for items for which the amount of learning was controlled and
so her performance is not due to differential exposure to names and faces
in everyday life.

2.10.3 Imagery as a mnemonic aid in amnesia patients:
Effects of amnesia subtype and severity
A. Gade, University of Copenhagen, Denmark

Thirty-five amnesic patients, in four subgroups, were studied in the paired
associate task introduced by Jones (1974). Three lists of concrete noun pairs
were presented and tested in three learning trials and retention one hour
later. The first list was presented under standard conditions, i.e. without
requests of any specific strategy. The second list was presented with imagery
instructions and illustrative pictures. For the third list the patients were
requested to generate their own images.

Improvement under imagery conditions was seen in all subgroups. Howe-
ver, severely amnesic patients benefitted minimally from imagery. Patients
with moderate deficits improved considerably from illustrative pictures, but
less so with self-generated imagery. Mildly amnesic patients improved gre-
atly, and the improvement was maintained with self-generated images.

These results indicate that severity of amnesia may be decisive in deter-
mining whether imagery instructions aid amnesics, and this could explain
why previous studies have produced conflicting results. Versions of a dual
code hypothesis attributing a dominant role to the right hemisphere in the
visual imagery effect are not supported by the results.
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2.10.4 Reality monitoring in a hypothetically
hallucination-prone population
J. M. Ruiz-Vargas, I. Cuevas, and J. M. Lopez-Frutos,
Universidad Autonoma de Madrid, Spain

Tollowing the reality monitoring model (Durso & Johnson, 1980; Foley,
Durso, Wilder, & Friedman, 1991; Johnson & Raye, 1981), we investigated
the performance of hypothetically hallucination-prone subjects and normal
subjects in a source discrimination task. It may be postulated that the
same control processes which allow us to explain normal and disturbed
functioning in reality monitoring in normal subjects, are used by the hy-
pothetically hallucination-prone population. In fact, Bentall et al. (.1991)
suggested that hallucination could be explained in terms of failures in re-
ality monitoring. We report two experiments that were carried out with
an external source discrimination task. The first experiment included th-
ree independent variables: hallucination-proneness (high and low), material
(words and pictures), and task (naming, function, and explicitly imagery).
In the second experiment, we manipulated the same variables plus the de-
lay variable (zero, one day, and ten days later). The results indicated that
there are no differences in discrimination of external source between both
groups. Only when imagery was generated implicitly (function condition)
the failures in reality monitoring increased. Seemingly, these results can not
be explained in terms of low recognition. Moreover, delay per se affected
equally both groups. These results were discussed in terms of variables un-
derlying control processes that allow to postulate the conditions in which
the probability of failures (normal and pathological) in discrimination task

increases.

2.10.5 Competing models in computerized cognitive
rehabilitation after brain injury
P. M. Pedersen, Bispebjerg Hospital, Copenhagen,
Denmark

1. Robertson (1990) presented a pessimistic review of the outcome of com-
puterized cognitive rehabilitation: most studies either had negative outcome
or was insufficiently controlled. Since then a number of well-controlled stu-
dies have had more encouraging results. In particular, it has been shown
that computerized procedures offer a degree of control over the type of the
training given and the progress of the patient that is difficult to obtain
when therapists are administering traditional training methods (Katz &
Wertz, 1992). Moreover some well-controlled successes and — not the least
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- some of the failures that led to Robertson’s pessimism have fostered a
re-thinking of the models for cognitive rehabilitation.

In the short history of cognitive rehabilitation two models have been
dominating: the functional reorganization model of Luria (1963) and the
fading cues model of Weinberg et al. (1979). A basic assumption in both
models seems to be that cognitive functions impaired after brain injury
cannot be exercised in a direct and simple way like a muscle. However some
of the best studies of computerized and traditional methods have shown
surprising results. Robertson, Gray, and others have shown computer pro-
grams with fading cues to be entirely without effect in neglect rehabilitation
(Robertson et al., 1990). At the other hand rather direct computer retrai-
ning of divided attention had promising results (Gray et al., 1992). With
traditional methods Howard’s group has shown a semantic method (simple
pointing to pictures) to be more effective than a phonemic cuing method
(Howard et al., 1985a, 1985b).

At present the best candidate for a general model for cognitive reha-
bilitation is thus the conceptually most simple model: Direct retraining
of functions, but with careful planning aiming to isolate the function (or
sub-function) in need of training, to reduce distractions from irrelevant sti-
muli, and to eliminate interference from unnecessary demands on output
functions.

2.10.6 State of cognitive and praxis functions in pati-
ents after brain injury
D. Rapaic, University of Belgrade, Yugoslavia

Brain injury is dramatic in its dynamics and manifestations. Certain phases,
such as acute and postacute, are unpredictable in its development, so it is
necessary to provide prompt and adequate intervention. The consequences
of the adolescent brain injuries are extremely dangerous. They interrupt
the course of development of the young people.

Method and results. There were two groups of examinees. One group
consisted of car accident victims with brain injuries and the other group
consisted of normal examinees. Members of both groups were more or less
of the same age, education level and sex. Testing has been carried out
with both groups by Protocol for apraxia and Composite test for cognitive
functions. Testing results show the achievements of both groups in compa-
rison with the maximal possible score in subtests. Besides, there has been
cross analysis of the attained results of experimental and control groups.



68 CHAPTER 2. REGULAR PAPERS

92.10.7 Theories of consciousness with specific refe-
rence to methods in research
R. Willanger, University of Copenhagen, Denmark

Several of the neuropsychological syndromes comprise disturbances in con-
sciousness. Roughly speaking all neuropsychological syndromes do, but
some are more centrally placed as documentation of disturbed consciousness
than others:

Visual neglect, anosognosia for hemianopia or hemiparesis, blindsight
and agnosia will in this connection do as illustrations of the centrally placed
syndromes with salient features illustrating disturbances in consciousness.
The amnesic syndrome in Korsakoff’s psychoses is another. Broadly spea-
king, most of the different syndromes associated with brain lesions have
an illustrative value of the spectrum of features in consciousness disturbed.
Analyses of the dimensions concerned when one is talking of disturbances
in consciousness is the main topic for this presentation.

The purpose of this paper could be stated in four points: (1) To pre-
sent in brief the salient tendency in cognitive neuropsychology to describe
processes and levels of functions pertaining to understanding processes and
lesions in the human brain. (2) To underline the risk in information process
theories to neglect or suppress descriptions of possible disturbances in con-
tent in consciousness. (3) To point to the rich harvest of the information
process analyses in describing processes and levels in the human organism.
(4) To link this description to a great interest in unraveling the problems of
awareness in the knowing, conscious person. A better understanding here
could immediately be of great value in rehabilitation of patients with the
above-mentioned syndromes.

The paper describes three experimental traditions in psychological re-
search with phenomenological implications and aims of describing content
and quality in consciousness. In the final statements hints are made to the
old existential philosophy and psychology tradition linked to the Danish
Kirkegaard description and the phenomenological psychology tradition.

Chapter 3

Symposia

3.1 Symposium on Visual Selective Atten-
tion
Convener: H. Shibuya, University of Copenha-
gen, Denmark

Visual selective attention is one of the central topics in cognitive psychology
There have been many papers on this topic at previous general conferences.,
of the European Society for Cognitive Psychology, but the papers have
been §cattered among different sessions. The present symposium on visual
selective att'ention should provide an opportunity for summarizing the state
of the art in this field in Europe and promoting integrated discussions
among resez.lrchers in the Society. It seems particularly appropriate to hold
t(;)h; S{m%gmgn}kat th[eI Sixth Conference of the Society, at which Professor
arles W. Eriksen, Universi inoi i 1 i
pharles W, Bl éown, glsslitgo::.llhnms, delivers the Opening Address in

3.1.1 Attentional scanning in the selection of central
targets from multi-letter strings?
B. Hommel, Maz-Planck Institute for Psychological Re-
search, Minchen, Germany

Noise letter§ ﬁa,n.king a central target letter may facilitate or interfere with
target classification, depending on whether they are assigned to the same
response as the target or to an alternative response. This flanker effect may

69
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indicate that letter codes are activated in parallel, thps lead‘ing. to response
competition. However, it is open to question how this cor§ﬂ1ct is settled.
One means could be that activated letter codes are serially sc.amne‘c(l amj
checked for the location of the sensory codes of their feat}lres (ie., “late
selection by “early” criteria). If so, the scanni.ng.operatlons may "follow
certain Tules (e.g., from left to Tight as in teading). Consequently, it was
investigated whether the size of the flanker effect depe.nds on the‘ sl?eaﬁc
position of the flanker. Five-letter strings served as stimuli, consisting of
a central target, a single (compatible or incompatible) flanker, and three
8.
neu;;aialff,t iile flanker effect was more pronounced when the critic.al flan-
ker was to the left than to the right of the target. In further faxper‘lments,
it was investigated how this asymmetrical flanker 'effect varies with cer-
tain features of the stimulus material (letters vs. mirror-letters, letters vs.
icons, conjunctively vs. disjunctively deﬁne‘d targets, etc.). jI‘he results do
not strongly support the assumption of a single fixed scanning rule. They,
however, fit to the idea that (a) letter codes are serially scanr}ed accor-
ding to selection values assigned to them, and that (b) selection values
are assigned depending on both the temporary task context and long-term

requirements.

3.1.2 Attention and lexical decompositi?n in reafling
Chinese: Linguistic knowledge guides spatially
selective attention

Y.-P. Chen and A. Allport, University of Ozford, UK

Chinese orthography provides a number of interesting contra§ts wit}} alp-
habetical writing systems. The majority (over 90%) of thnese single-
character words are compound, consisting of a lexical radical (LR) and
one or more other constituents which together form jche “non—radlc.al com-
ponent” (NR). The NR component, as a whole, spem‘f:les the S},’,Hablc pron-
unciation of the whole word (except in the case .Of 4rregular” words). In
e LR specifies (an aspect of) its meaning. .
contTr;?fs,, ti?l pronu&ciation( tasks, the skilled reader should attend selecti-
vely to the NR component. To do so, however, she must first find the LR,
which can occur in practically any relative location (e.g. top, bottom, left
or right of the character), in order to segment,.and so attend f’?’ the NhR
component. Moreover, the same physical constituent can fugctlon as the
LR in some characters, but as (part of) the NR component In oth'ers, de-
pending on its relative location. Thus neither a strategy of attending to a

fixed spat

ial location in a character, nor to a fixed set of physical consti-~
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tuents, is sufficient. Accordingly, selective attention to the NR component
must be guided by high-level orthographic/linguistic knowledge.

We decribe a series of experiments, demonstrating the effects of lexical
decomposition in word-recognition by skilled Chinese readers, showing a
strong attentional bias towards the NR component in pronunciation tasks,
and an attentional shift to the LR in semantic judgment tasks. These re-
sults provide striking evidence of the interactive, knowledge-based control
of selective visual attention.

3.1.3 Stimulus-driven capture and attentional set: Se-
lective search for color and visual abrupt onsets
J. Theeuwes, TNO Institute for Perception, Soesterberg,
The Netherlands

Recent evidence suggests that the occurrence of attentional capture is con-
tingent on the attentional control setting induced by the task demands
(Folk, Remington, & Johnston, 1992). Because the experiments on which
these conclusions are based can be criticized for several reasons, the con-
tingent capture hypothesis was tested by means of two visual search tasks
in which subjects searched multielement displays in which a color singleton
and an onset singleton were simultaneously present. When subjects had
to search for a color singleton, on some trials another location contained
an irrelevant onset. In addition, when subjects had to search for an onset
singleton, on some trials another location contained an irrelevant color sing-
leton. Both experiments show that the contingent capture hypothesis does
not hold: irrespective of attentional set, attention was captured by the most
salient singleton. The results of these experiments, together with previous
findings, suggest a stimulus-driven model of performance in which selection
is basically determined by the properties of the featural singletons present
in the visual field.

3.1.4 Voluntary attention switching between global
and local levels
D. Vorberg, Technical University of Braunschweig, Ger-
many

Our visual attentional system enables us to concentrate on an object’s glo-
bal shape as well as on its details. What happens when we switch attention
between such levels of an object description? I will describe a series of
reaction-time experiments with a paradigm that makes it possible to esti-
mate the time necessary for a switch. Voluntary switching times are on the
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order of 150-300 ms, and depend on the direction (global-to-local vs. local-
to-global) and the diameter difference of the attentional spotlight. The long
times seem partly due to disengagement prior to switching. This is eviden-
ced by much reduced switching times when the start stimulus disappears
and when start and goal stimuli are separated by a delay.

3.1.5 Time course of elementary processes underlying

visual selective attention
H. Shibuya, University of Copenhagen, Denmark

There has been a long debate about whether attentional selection is a serial
or a parallel process (e.g., Atkinson et al, 1969). It has been argued that
it is impossible to decide the issue on the basis of data from psychologi-
cal experiments because of the so-called identifiability problem (Townsend,
1970, 1971): for a serial model it is possible to construct a mathematically
equivalent parallel model, and vice versa. I review the serial-parallel debate
and describe the nature of the mathematical equivalence between parallel
and serial models. I argue that “plausibility” 1s an important criterion in
selecting the best model (see also Vorberg & Ulrich, 1987).

Reanalysis of the data by Shibuya and Bundesen (1988) appears to show
that a parallel model with a fixed total processing capacity is the most
plausible model (Shibuya, 1991). Such a model was shown by Bundesen
(1990) to give coherent quantitative accounts of the major findings reported
in the literature on visual selective attention.

The data of Shibuya and Bundesen (1988; see also Loftus et al., 1992)
also suggest that the time course of the elementary processes underlying
visual selective attention is well approximated by exponential distributions,
which are the simplest probability distributions for waiting times. I report
new data from an experiment that was designed to determine the detailed
shape of the distributions, and I discuss the implications of the results.

3.1.6 Visual selective attention and personality
E. Necka and B. Szymura, Jagiellonian University, Kra-

kow, Poland

Two experimental studies are reported in which measures of performance
in the visual selective attention task were correlated with chosen persona-
lity variables. Apart from taking into account the classic personality di-
mensions provided by Eysenck’s EPQ, the authors employed a new assess-
ment instrument, called Intellectual Experience Scale, which is supposed
to measure certain individual traits belonging to the “grey area” between
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intelligence and personality. These shared aspects of personality and in-
tellect include such traits as: Pragmatic-Utilitarian Attitude, Intellectual
Absorption, Intellectual Pleasure, and Intellectual Aversion. In order to as-
sess attentional parameters, a specially devised computerized test of visual
atteption was employed. The relationships that were found between at-
tentional parameters, on one hand, and personality variables, on the other
hand~ , allowed to sketch a theoretical model, which outlined the hypothetical
cognitive mechanisms of individual differences, including intelligence, perso-
n.a,lity, and intelligence-related personality variables. In this way, thé atten-
tional mechanisms are considered to constitute the elementary information-
processing bases of individual traits.

3.1.7 Aging and mechanisms of visual selective atten-
tfon: A comparison of object and word localiza-
tion and identification
T. L. McCalley, IPO Institute for Perception Research,
Eindhoven, The Netherlands

Recer}t age comparison studies by McCalley and Bouwhuis (1992a, 1992b)
have indicated that, when acuity is controlled, a single resource allocation
model of attention best explains the behavior of both young and old adults.
However, within the model, differences in strategies between the two groups
can be identified which most likely reflect visual and cognitive interactions.
Earlier results were based on a paradigm requiring the localization and
identification of a geometric figure among similar nontargets. The present
§tudy extends the theoretical model to word localization and identification
in an effort to determine whether the strategic differences in attentional
allocation between the age groups, apparent in the earlier studies, would
carry over to written text. Changes in acuity with age are also addressed as
an underlying concept for this, and similar, studies. Results are discussed
in terms of their general theoretical importance and their relationship to
both theoretical and applied topics in aging.

3.1.8 Space-based visual attention models and object
selection: Constraints, problems, and possible so-
lutions
W.“ X. Schneider, Ludwig-Mazimilians Universitdt,
Minchen, Germany

Qne of tbe functions of visual attention is the selection of external object
information. This seems to be in line with an influential group of attentio-
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nal models which assume that attentional selection is space-based. These
models assume that selecting an object in vision is realised by selecting the
location of that object. Whether this relatively simple idea of space-based
attention and the corresponding, more elaborated space-based models are
sufficient to handle selected constraints and problems of object selection is
the tain issue of this talk. The first step to-an answer is to describe the
common computational structure of space-based attentional models. Two
model classes will be distinguished: capacity-limited models (e.g., Treis-
man, 1988; LaBerge & Brown, 1989) vs. models which do not assume a
capacity limitation (e.g., van der Heijden, 1992). Next, three kinds of tasks
and data on object selection are introduced that are especially challenging
for space-based models. The first type of data refers to experiments which
require selection between overlapping objects. The second type of data con-
cerns the influence of “early” perceptual grouping — a strong object-defining
factor — on “late” response competition, and the third type consists of a
selection task in which a high-level (semantic) attribute defines an object
and controls selection. In all three cases, problems of space-based models
are analysed and possible solutions are sketched. Finally, a brief evaluative

summary is given.

3.1.9 Towards a resolution theory of visual attention
Y. Tsal, Tel Aviv University, Israel

The paper proposes that preattended visual information produces a coarse
representation by automatically stimulating a detector that responds to a
range of similar features. Directing attention to a given location improves
the resolution of features by computing the relative activation of overlap-
ping internal detectors. A selective review of the literature shows that the
proposed distinction is supported by a variety of studies investigating di-
verse phenomena of target-background similarity effects, background homo-
geneity effects, conjunctive search, illusory conjunctions, global precedence,
shape discrimination, detection of signals, and categorical search.

3.1.10 Modularity and attention
A. H. C. van der Heijden, University of Leiden, The

Netherlands

There is abundant evidence that the visual information processing systems
of higher animals are modular systems; systems consisting of relatively iso-
lated networks of neurons that take the visual world apart (see, e.g., Fel-
leman & Van Essen, 1991, for an overview). Within cognitive psychology
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Fhis modularity is seen as a problem that requires a solution. The problem
is “How then does the brain put together all these different activities to
produce a unified picture so that, for example, for any object the right co-
lour 'is associated with the right shape?” The solution is “... focal attention
prov1des the ‘glue’ which integrates the initially separable features in uni-
tary objects” (Crick, 1984; Treisman & Gelade, 1980). In this presentation
I defend an opposite point of view. In this view, focal attention is regarded
as a (theoretical or conceptual) problem that can be solved in terms of
modularity (not modularity as a problem solved by attention but attention
as a problem solved by modularity). Modularity is taken to be at the basis
of the answers nature has offered to solve two major selection problems in
vision; the selection of an action and the selection of the object to act upon.

3.2 Symposium on General Architectures of
Cognition
Convener: J. Krems, University of Regens-
burg, Germany

Architectures of cognition provide a set of mechanisms that allows a sy-
stem to acquire and to use content (information about the environment
and the system itself) for achieving goals (A. Newell). They define a fixed
structuFe, changing comparatively slowly if at all, that realizes a symbol
processing system. Differences in behavior arise mainly from changes in
goals and knowledge and not from properties of the architecture. Pylyshyn
(1991) added two further ways to look at architectures: as counterparts to
algorithms and as theories of cognitive capacity.

'l?h.e main focus of this symposium will be to discuss the impact of
cognitive architectures for theories of information processing. This will be
done on two levels: (1) On a conceptual level: Do architectures provide
a formal language that is useful for expressing process models of human
belflavior? (2) On a methodological level: Using an architecture allows to
build models in which the task knowledge is strictly separated from the
mechanisms of the architecture implementing that knowledge. Furthermore
a full .architecture relates a model to data from other, seemingly unrelated,
experiments. Does this increase the constraints which have to be met by a
model proved empirically “plausible”?
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3.2.1 Architectures of cognition as unified theories
A. Akyiirek and J. A. Michon, NISCALE, Leiden, The

Netherlands

An objective of cognitive science is to determine the architecture that sub-
tends -and supports (human) cognition/intelligence. An architecture is a
fixed, though slowly evolving, structure that brings about behavior through
specific processes and interactions among these, which it can support. In
this paper we discuss cognitive architectures and address general questions
such as their general status, the behavioral, biological, and social constraints
under which they have to operate, as well as methodological implications

for empirical research.

3.2.2 On the impact of cognitive architectures on

single domain theories
R. Cooper and T. Shallice, University College London,

UK

Whilst cognitive architectures yield constraints that apply across a variety
of domains, the constraints that one architecture imposes on any particular
domain are weak. Single domain phenomena tend to be described within
the architecture by the direct translation of some single domain theory
(SDT) into that architecture. The utility of working within an architecture
is therefore unclear. We argue that (1) if one works within an architecture,
then it is vital to distinguish architectural constraints from the “implemen-
tation” in that architecture of an SDT; (2) the utility of architectures may
lie in comparing translations into a particular architecture of competing
SDTs; and (3) SDTs which do not fit neatly into an architecture will be of
critical interest in any attempt to falsify the architecture.

3.2.3 General cognitive architectures and computatio-

nal models of learning
J. Nerb and J. Krems, University of Regensbury, Ger-

many

A remarkable benefit of cognitive architectures is to offer inherent criteria
for evaluating the plausibility of a computational model. For example, the
built-in chunking mechanism in Soar can be used in order to assess the
validity of a model: the model’s progress of learning can immediately be

compared to empirical data from subjects. Moreover the automatically built
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chunks can be analyzed on a semantic level according to domain criteria
and according to results from research on skill acquisition.

By means of a scheduling task we will show how using a simulation mo-
del of skill acquisition can help to examine the microstructure of subjects’
;ierformance. The model, based on the Soar architecture, fits many qualita-
tive (e.g., learning rate) and quantitative (e.g., solution time) effects found
in the data from previous studies. The episodic memory chunks it learns
show how rule acquisition can be performed without resort to deliberate
rule construction. It also provides an explanation of the noise typically fo-
und when fitting a set of data to a power law of learning — it is the result
of chunking over knowledge rather than “average” knowledge.

3.2.4 The role of cognitive architectures and cognitive
models in knowledge acquisition and knowledge
engineering
T. Rothenfluh, School of Medicine, Stanford, California,
USA

Cognitive architectures are frameworks which provide an overall, integra-
tive psychological theory of human cognition. While paying full respect to
empirical findings and theories of the cognitive sciences concerning percep-
tion, memory, learning and other information processing characteristics of
human reasoning, some have also been advanced to the stage of testable
and executable computational models. In contrast, knowledge engineering
tries to develop and (re-)use efficient computational representations and
a.lgorithms while maintaining a human-friendly interface to support deci-
sion making and complex reasoning. To facilitate knowledge acquisition,
knowledge maintenance and knowledge re-use, more and more considera-
tion is given to the psychological aspects of the various phenomena involved
in the development and use of knowledge systems.

In order to tackle some acute knowledge engineering problems—which
essentially require appropriate ways of dealing with the features and limita-
tions of (human) cognitive processing systems, both on the sides of “expert-
s” and “knowledge engineers”—it seems promising to integrate ideas and
computational frameworks from psychological modeling into the knowledge
engineering methodology. In order to overcome the ad-hoc nature of most of
.the “psychological” integration attempts, the activities of knowledge eng-
ineers as well as the use of cognitive frameworks to prototype knowledge
systems have to be studied and contrasted to the more traditional know-
ledge engineering approaches.
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3.2.5 On-line learning, automatic abduction, and
multi-component systems
A. Miller, Universitit Géttingen, Germany, and A.

Marostica, Los Angeles, USA

Considerable attention in cognitive sciences has ‘been paid to‘ the solu.tlon
of the “world model reorganization problem”, i.e., the adaptation of a given
knowledge structure to new or contradicting facts (cf. McDermott &chilyl.e,
1980). In this paper we first address some recent dgvelopments ot hm
neural network theory and in symbolic logic. Second, since the‘se approac es
emphasize the co-ordination of specialized components (.e.g., 1‘nduct1ve alrtl

deductive subsystems), there will be a more gengral discussion of mu 1—1
agent models. The paper closes with an evaluation of the psychologica

(empirical) relevance of these models.

Chapter 4

Posters

4.0.1 The influence of alcohol abuse upon change of

intellectual level
E. M. Aranowska and J. B. Slawinska, University of
Warsaw, Poland

A representative sample of prisoners amounting to 1244 persons from all
the Polish penitentiaries was tested with a classic scheme of psychometric
investigation. All persons tested were divided into the following groups:
alcohol dependent, systematically alcohol using, and periodically alcohol
using. Their intellectual efficiency was tested using the intelligence test of
Wechsler-Bellevue. Methodological principles for comparison of intellectual
levels between groups that differ with respect to social and demographic
factors are discussed. Conclusions relating to the changes of intellectual level
are formulated and the character of the changes referring to the structure
of prisoners’ personalities identified with MMPI are discussed.

4.0.2 Does implicit memory show a serial position ef-
fect?
B. Brooks, Goldsmiths’ College, London, U.K.

During the past few years a number of dissociations have been shown bet-
ween explicit and implicit memory (see Roediger & McDermott, in press,
for a review). In this study a further possible dissociation is examined —
whether stem completion involving implicit memory fails to show the serial
position effect found in free recall (e.g., Glanzer & Cunitz, 1966)7 When
explicit cued recall and implicit stem completion were compared, only the

79
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explicit test showed a significant primacy effect.

4.0.3 An exploration of negation in natural language
A. Catelain and J. Caron, Université de Poitiers,

France

Psycholinguistic studies of negation have mainly focused on the syntactic
processing of negative sentences, largely ignoring the semantic aspects of
the problem: in most cases, linguistic negation is conceived as a logical
operation. In fact-—as developmental studies have already shown—Tlinguistic
negation appears as a complex set of operations, which can vary in nature
and in scope. The present study aims at exploring the different kinds of
cognitive operations that correspond to linguistic markers of negation.

A set of 10 French negative markers was chosen, each of which was used
in two sentences (one with a verb of state, the other with a verb of process).
Three groups of 50 French speaking subjects were presented with those 20
sentences, and were given one of the following instructions: (1) reformulate
each sentence, without using a negative marker, (2) produce a sentence with
the opposite meaning, (3) complete each sentence with “but ...” A typology
of the subjects’ productions was made on formal criteria, and the data from
each of the three tasks were submitted to a multidimensional analysis.

Results lead to distinguish a variety of negative operations, which can
be characterised in the frame of Culioli’s theory of utterance operations
(“opérations énonciatives”). These operations occur at different levels of
processing of the utterance (“prédicative” vs. “énonciative” ). Moreover,
they may work either inside the proposition (on subject, predicate, or both)
or outside of it (bearing on the whole sentence). Further research has to
characterise the kind of contextual factors which determine these differen-

ces.

4.0.4 The role of goals in reasoning
S. Chaiklin, University of Aarhus, Denmark

This paper reports the results of a theoretical project that seeks to under-
stand the role of goals in the acquisition of a theoretical understanding of
a physical system. The work was motivated by a speculation reported in
Simon, Newell, and Klahr (1991) that goals (i.e., attention to particular
relations) are critical for children’s acquisition of number conservation. Un-
fortunately, Simon et al. (1991) do not concretely specify different kinds of
performance in relation to different goals. The theoretical goal of the pre-
sent project is to present a series of models that show the relation between
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goals and reasoning about a physical system. The analysis is carried out for
Fhe balance beam, a physical system studied by Piaget and subsequently
investigated by many researchers from both empirical and theoretical per-
spectives. The analysis is presented as a series of computer simulation mo-
fiels, based on Soar 6.0. The purpose of the paper is clarify the role of goals
in reasoning about the balance beam and show their consequences for how
children answer questions about the balance beam. This project is part of a
larger project that is trying to further specify the concept of “zone of proxi-
mal development.” Given the importance of goals in problem solving, it is
poss.ible to consider that these goals can be formulated through joint,inte—
raction with another person.The series of models, reflecting different goals

can be conceptualized as the consequences of working within different zonesj
of proximal development.

4.0.5 Emergency cognition at the ship’s bridge
T. Clemmensen, Danish Maritime Institute, Lyngby,
Denmark

Most analyses of accidents at sea consider human errors in terms of insuffi-
cient actions in need of control. There have been some noticeable accidents
at sea in the past few years indicating that this control need to be done at
many levels, e.g., by legislation, quality management, selection of men and
technological safeguards. This paper presents a hierarchical task analysis
o.f emergency management on board passenger ships, and applies the iden-
tified tasks in a categorial analysis of 10 maritime accident reports. While
there are substantially more equipment-related tasks identified in the re-
por‘ts than expected from the hierarchical task analysis, few self-related
activities take place. Closer analysis of the distribution of cognitive tasks
during the accidents shows the crew’s strategies to depend on the infor-
mational characteristics of the specific situation. Fire on board favours a
strategy of attending to organizational knowledge, while equipment know-
ledge is most used during collision. In conclusion I propose that the control
approach to safety be supplemented with categorization of the information
available to the crew during fire and collision accidents at sea. I suggest
also that knowledge of the informational characteristics of accidents at sea
may be central for training and equipment design.
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4.0.6 Reasoning and models in electricity
J. Crépault, Université Paris 8, France, and O. Megal-

akaki, Université de Crete, Greece

The aim of this research was to study the effects on judgments about bright-
ness of bulbs and branch currents of different types of problem structure
and circuit diagrams (bulbs and/or cells in series and parallel circuits).
Three groups of subjects were interviewed individually: students in techno-
logy program in community college, electrical technicians and electrical
engineering technicians. The information provided dealt with two types of
problems: (1) qualitative information: identical cells and bulbs; (2) spatial
configuration of the circuit. Four types of problems were presented: (1)
bulbs in series; (2) bulbs in parallel; (3) <ells in series; (4) battery in pa-
rallel. In the first step, the subjects were asked to make a judgment on the
brightness of bulbs for 8 problems. In the second they were asked to make
a judgment about branch currents and brightness of bulbs.

The results showed that the judgments (correct responses) about bright-
ness of bulbs and branch were very poor in students in technology and
clectrical technicians. A significant difference was observed between these
two groups and electrical engineering technicians. The current division rule
and conservation of current was accurate at all groups. The “battery wear
model” (battery determines the flow of the current independently from
number of bulbs) and “sequential reasoning” were very salient in the first
t{wo groups.

Our results suggested that the notion of current led to considerable
confusion in students in technology and electrical technicians. A theoretical
model (stable/unstable cognitive systems) is proposed for the analysis of the
patterns and the relations between current, voltage and resistance networks.
It can be hypothesised that subjects act within a system based on several

functional rules.

4.0.7 Learning as the base of human movement coor-

dination
N. V. Doonskaya, Russian Academy of Science, Mo-

scow, Russia

The approach to motor learning based on modern theories of motor control
and robotics is described. Usually it is supposed that the process of human
movement control includes a transformation from external coordinates (de-
scribing the position of a goal in the environment) to internal coordinates
(describing the position of the body) which is carried out by brain structu-
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res. However, the processes underlying this transformation have not been
understood.

T}.1e present approach does not imply any transformation between two
coordinate spaces or any other complex calculations. Instead of this it is
supposed that not all internal coordinates involved in the movement are
actively controlled, but only a few of them that are found during a learning
process. In this work human movements are referred to as the result of
long mustering of the body as a control object by brain control structures.
During the learning process pulses of neuronal activity are chaotically ge-
nerated and the reaction of limbs on them is remembered. As a result, a few
movement parameters (basic parameters) are found that satisfy the follo-
wing three conditions. First, the basic parameters define grossly movement
of the whole body or some part of it (arm, leg). Second, their values can be
controlled by very simple control signals (of bang-bang type). Third, the
parameters are dynamically independent of each other, that is, variation of
one does not influence the others.

The number of the basic parameters is much less than the number of
degrees of freedom of a human body. All redundant degrees of freedom are
either not actively controlled, but moved by reaction forces, or are actively
controlled, but this control is auxiliary, depends strongly on the control of
the basic parameters and is used to correct the movement in accordance
with the movement goal. The described conception is supported by the
leading link hypothesis on coordination of human movements (Doonskaya
1992), which is based on the results of nonlinear control theory of multijoint,
mechanical objects. This hypothesis provides, in principle, the possibility
of coordinating multijoint movements in the described way.

. The process of human movement learning can be compared with acqui-
sition of skill in horse riding. A rider does not calculate trajectories of all
the horse’s limbs and does not control each of them. Nevertheless, he can
successfully enforce a horse to move in the desired direction with the desi-
red speed, controlling only the position of its head in the main. By analogy,
fegula.tion of human movements is the result of a process by which we learn
‘to drive” our body in simple manner comparing with the complexity of a
human body structure.
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4.0.8 Working memory tests and text comprehension
strategies-

M. R. Elostia, LE.P.S., and J. A. Garcia-Madruga, M.
Gdrate, J. L. Luque, and F. Gutiérrez, Universidad Na-

cional de Educacién, Madrid, Spain

This research is focused on the relation between the working memory capa-
city as a pool of cognitive resources and text comprehension. Recent.ly, Just
and Carpenter (1992) proposed a theory claiming that both processing an-d
storage are mediated by activation, and the total amount of acjclvatlon avai-
lable in working memory varies among individuals. .From this theoretical
background an experimental study (pretest—interYentlon-posttest) has b‘een
designed with the aim of investigating the relation between three variab-
les: (a) the working memory capacity, (b) differen.t school 1(?V(:‘1? (7th and
11th grades), and (c) the efficient use of three major strategies in compre-
hension and memory for text (main ideas identification, backtracking, and
outlines construction). Thus, a Spanish version of “Rea.ding.Span Test”
(Daneman & Carpenter, 1980), a modified version of “Working Memory
Digit Task” (Oakhill, Yuill, & Parkin, 1986), and finally, a test to assess
the performance in comprehension strategies have been developefi. These
measurements will be discussed related to the performance of read'mg com-
prehension strategies. Later, an intervention program based on active use of
comprehension strategies will be carried out, taking into account the results

from the above-mentioned tests.

4.0.9 Incidental vs. intentional learning in the proces-

sing of everyday objects .
E. Garcia-Bajos and M. Migueles, Basque Country Uni-
versity, San Sebastian, Spain

In this study the memory effects of intentional and incidental' pr(?cessi‘ng
of two common objects — a hundred pesetas coin and a Spanish identity
card — are analyzed through a reproduction task. In Experiment 1, the sub-
jects using intentional learning were more accurate and made fewer errors
and omissions for the coin than did a control group that had not received
previous practice, the performance of that last group being very low. In
Experiment 2, the subjects using intentional learning shgwed better repro-
duction, both of the coin and the identity card, than d}d the group with
incidental learning and the control group, there not being any dl.ffe_rence
between these last groups. Finally, a limited number of charac.te‘nstlcs of
both objects were recalled with great precision under all conditions, but
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other details were not. These results indicate that of familiar objects only
their more representative characteristics are recalled, whereas other irrele-
vant and secondary elements are completely forgotten.

4.0.10 Retroactive inhibition and implicit memory
J. Krems, University of Regensburg, Germany

It has been well established that interference manipulations (e.g., re-
troactive inhibition) determine performance in explicit memory tests like
free or cued recall. For implicit memory of new associations, however, by
means of word-stem completion techniques no retroactive interference could
be found (Graf & Schacter, 1987). To clarify if this dissociation remains also
when learning lists of familiar words, in two experiments memory perfor-
mance in explicit and implicit versions of a category-production test and a
newly developed word-image completion procedure was compared.

In both experiments the reproduction instructions and the interference
condition were varied. The design was a 2 x 5 factorial with type of test
(explicit or implicit) and interpolation level (1-5 lists learned) as between-
subjects variables (4 seconds/word; 1 trial). Each list contained 36 items:
26 selected from 4 categories (e.g., fruits) and 10 distractor items. The test
phase followed immediately after the study.

In the first experiment a category-production test was used. After the
study phase, subjects (84 students) were given 10 category titles one at a
time. For implicit memory subjects were asked to produce spontaneously
as many examples belonging to a category as possible. In the explicit ver-
sion they were instructed to name as examples only study-list words. An
independent control group of 10 subjects received the implicit instruction
but without a study phase.

In the second experiment a word-image completion procedure was used
as a memory test. Immediately after studying one to five lists, the subjects
(64 students) were informed that they would be shown fragmented word
images, which would be complemented successively. They were instructed
to identify the word as fast as possible. In the explicit condition only study-
list words should be named. 39 words were presented (13 from study-list
one, 13 from lists 2 to 5, 13 distractor items). Starting at zero percent, three
percent of the pixels of a word image were added every 300 ms.

The results of both experiments showed higher memory performance in
explicit than in implicit tests. A general priming effect was also found. Re-
troactive interference effects were only found in the explicit versions of the
category-production test but not in the word-image completion procedure.
The rate of forgetting in implicit tests is slower than in explicit tests. In
general, the results support the idea of different forms of memory.



86 CHAPTER 4. POSTERS

4.0.11 Semantic pre-activation from titles during lan-

uage comprehension ' ‘
%.—F. Le Ny and G. Verley, University of Paris-Sud at

Orsay, France

Subjects were presented with sentences Tollowed by a title probe word and
were instructed to recognize/accept these as semantlcally related, or not,
with the sentence. Response times were registereq and mterpre.ted‘as an
index of the activation level of a part of the seman_tlc'representatlon in me-
mory, according to activation (or symbolic—connectloms.t) mo.dels of compre-
hension. Events, or circumstances of the events, described in the sentence
were probed separately. The sentences were, or were r}ot, preceded b'%fha
title word, which could be congruent or incongruent with the.probe. the
main assumption was that these titles, when present, wguld increase the
activation level of the corresponding part§ of the semar}txc reprgsentatlfon
and, consequently, shorten the correspondm‘g response tlmes.‘ Ev%der}g(.a for
this main effect was found, as well as for derived ones concerning inhibition
tive decay in memory.
and,:izfvation (01?’ symbolic—connectionist) models of lzfmguage: compreh‘en—l
sion assume that representational units in memory, in particular le).nca
ones, are activated at various levels during c_omprehenswn. Rgsponse tlm‘:s
collected in immediate or short-term probing (word recognition) can be
used as an index of these levels: they are assume§ to vary as a function 9f
the current activation levels affecting correspond.mg parts of the semantic
representation just built in memory. In our exper.lments, Probe worfis were
not new tokens of words presented in the e)fp_erlmental 11?ems, as in pure
recognition experiments—i.e. verbatim repetitions of previous Yvord§, con-
ventionally considered as “old” stimuli—but §emant1c probes, in this case
title words summarizing a part of the informatlor_l conveyed .by the sentence.
This procedure, which uses a mixture of semantic acceptatlor} afnd puret re-
cognition processes, seems to eliminate any role of morphologic 1nf0}'ma ion
in memory and to warrant the semantic nature of the representatlon. pro(i
bed. In this experiment, items were single sentences. 'Prob.e words pointe
to either the event reported by the sentence core, OF its czrcumsta@ces, re-
ported by the adjuncts. Two versions of each item were used, reversing two
parts of the sentence in order to probe the semantic r‘epresent'atlon at twc;
different short delays after processing of the relevant information, as usua
i experiments.
" OZ; exI;mple of two symmetrical items is approicimately (word for Wc{)rd
translation from French, conserving word order): “after the last hedge i—
fore the stands the favourite jockey was suddenly thrown by the horse”,
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or “the favourite jockey was suddenly thrown by the horse after the last
hedge before the stands”. The probe words could be “fall” or “tiers”. Ne-
gative items, i.e. sentences followed by words unrelated with them, were
interspersed among positive ones and used as foils.

An additional assumption of the mentioned models is that activation
spreads in subject memory as a joint function of semantic proximity bet-
ween units in the concerned area of the semantic network and current in-
formation input, grasped from the text and partially processed. This study
then investigated the issue: does introduction of relevant information just
before a sentence produce shortening of response times to the probes, which
could be interpreted as pre-activation (or priming) of these semantic pro-
bes, i.e. increase of the activation level affecting the concerned part of the
representation built during comprehension? This factor was here studied in
relation with a focusing, attentional factor, investigated in another way in
parallel experiments using underscoring.

In this experiment, title words or phrases were presented before the
sentences, thus yielding antecedent preparatory information. These titles
also pointed either to the event or to the circumstances to be presented
later, but they were different from the title words used as probes, and
more specific than these. Examples of antecedent titles are either “horse
accident” or “in front of the people”, which were used for the sentence
quoted above. Such experimental items thus were made very similar to
short news presented in newspapers. Control items had no antecedent title.

The experiment was run according to our usual probing procedure, in-
volving presentation of the text (here the sentence) on a monitor screen,
followed by the probe word. Subjects were instructed to press a “yes” or
“no” key on the keyboard according to whether they accepted, or not,
the probe word as a title for the previous sentence. The design involved
two delays of probing (order A or B of the sentence parts), two types of
probe words (event and circumstances), and three types of antecedent titles
(event, circumstances, or nothing), which created three values of the rela-
tion of congruence between the antecedent title and the probe (congruent,
incongruent, null). The experiment was run in two similar successive pha-
ses, and the material of the second phase was constructed by re-shuffling
the sentence-title combination.

The major results were as follows: (1) Presence of a congruent ante-
cedent title consistently produced response times shorter than no title; an
incongruent title produced longer response times only during the first phase.
These results were evidence for pre-activation or pre-inhibition processes.
(2) Response times were consistently shorter for the probes pointing to the
event than for those pointing to the circumstances; this is a confirmation
of previous results. (3) There was an elective mnesic decay (i.e. response
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times increased more for circumstances than event probes, which is also

a confirmation of previous results in our experiments), but only for items
with no title or an incongruent title before. No such effect was fc.mnd for
ms containing congruent titles; this absence was observed for Qrcumgt—
is interpreted as a manifestation
4 focused information, which

ite
ances as well as event probes. This result
of an increase in importance of the repeated an

prevents short term mnesic decay. o o
Generally, these results are interpreted as being in agreement with pre-

dictions drawn from our activation (symbolic-connectionist) model of com-

prehension.

4.0.12 Cognitive effort and reality monitoring'
J. M. Lopez-Frutos, I. Cuevas, and J. M. Ruiz-Vargas,

Universidad Autonoma de Madrid, Spain

The aim of this research was to assess the role of cognitive effort in the pro-
cess involved in discriminating between externally geperated and internally
generated memories, which is called reality mon.ztormg (Jo}%nson &:. Ra.'ye,
1981). Our hypothesis was that the success or fallurg of reality monitoring
is dependent on the greater or lesser richness of _attnbutes of memory tra;
ces. In this regard, we postulated that if cogr'utlve effort plays a relevar}
role on the encoding of information (whether internal or e.xternal), then 1t
will help discriminate the origin of the source. Two expen‘n}ents were c.a,r{1
ried out. Each experiment included a manipulation qf cognitive eff.ort- (hig
and low) and the origin of the source (external and internal). A s1gmﬁcant
effect was obtained for both the effort variab.le and the source varilable. As
Johnson, Raye, Foley and Foley (1981), we did not find a gene@tlon effe.ct
in the discrimination task. This finding may be .related to dn‘ferenc.es in
the nature of the encodings between external and internal sources. 'Fallures
in discrimination of internal source seem to be. relgted to recognition d(?ﬁ—
cits; however errors of external source discrimination were correla:ted with
recognition. Moreover, these results showed that cognitive effort increases
accuracy of reality monitoring (Bentall, Baker, & Havers3 1991). They. are
further discussed in terms of distinctiveness and elaboration of memories.
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4.0.13 The effect of simultaneous and successive pre-
sentation on global and local analysis of rotated
letters
F. S. Marucci and V. De Pascalis, Universita degli
Studi di Roma, Italy

Several studies (Navon, 1977, 1981; Martin, 1979; Hoffman, 1980; Pome-
rantz, 1983; Stablum, 1989; Rumiati, Nicoletti, & Job, 1989; Marucci, Pessa,
De Pascalis, & Carmosini, 1990) have shown a decrease in response time
when subjects are requested to analyse the global characteristics of the sti-
mulus. On the contrary, response time is generally found to be longer in the
local analysis of visual configurations. These results have been explained by
postulating an increased cognitive effort and a more detailed processing of
perceptual information. In the case of local analysis this processing seems
to take longer to provide a response. However, the effect of different presen-
tation conditions of the stimulus on the prevalence of global analysis rather
than local analysis need to be examined more closely.

We carried out two experiments to study the influence on local and
global analysis of simultaneous and successive presentation of pairs of let-
ters during visual comparison tasks by assessing similarities and differences.
In Experiment 1 on 36 subjects, 384 stimuli (F or H), each formed by a
large capital letter constructed from small capital letters, were presented
in pairs, simultaneously. The small capital letters could be equal to or dif-
ferent from the large one. When the large and the small letters were the
same, the stimulus was said to be “consistent”; when the letters were dif-
ferent, the stimulus was said to be “inconsistent”. Each pair was presented
for 700 ms and was balanced for the consistency and inconsistency factor.
The left member of the pair was always exposed in an upright position
(0 deg), whereas the right member, as suggested by Shepard’s mental ro-
tation paradigm, was presented at different angular positions (0, 60, 120,
180, 240, 300 deg). The subject’s task was to judge as soon as possible if
both letters of the pair were the same or different. The correct RT data
were used for a three-way repeated-measures ANOVA in which the fac-
tors were Analysis (global or local), Response (consistent or inconsistent),
and Angular Position (0, 60, 120, 180, 240, 300 deg). A main effect of the
Analysis (F(1,35) = 148.66,p < .001) was found, with a higher speed of
the reaction time for the global level than for the local level (respectively,
M = 868, SD = 216 vs. M = 1259, SD = 310). Moreover, a significant
effect of the Angular Position (F(5,175) = 3.89, p < .002) was shown with
the slope of the reaction time function similar to that obtained by Coo-
per (1975) and Cooper and Shepard (1973). These results are consistent
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with those found by Robertson and Palmer (1983) and confirm the prio-
rity of the global processing. During the simultaneous presentation of the
stimulus pair the global analysis of the letter depends on the perceptual
processing that in this condition is prevalent in respect to the other kinds
of elaboration. :

In Experiment 2 we examined the validity of the hypothesis concerning
if the global analysis is prevailing also in the successive presentation con-
dition of the letters of each pair. Subjects were the same who participated
in Experiment 1. 192 letter pairs (E or K) were used. Each stimulus was
a large capital letter constructed with small capital letters and was consi-
stent or inconsistent, as for the letters used in Experiment 1. Each member
of the pair was presented for 300 ms by a slide-projector controlled by an
electronic tachistoscope. The ISI between the first and the second letter of
the pair was 1000 ms. The first member was always presented in an upright
position (0 deg), whereas the second member was exposed at different an-
gular rotations, in the same way as in Experiment 1. The subject’s task was
to judge as soon as possible if the second member of the pair was the same
or different in respect to the first member. RTs were recorded. A three-way
repeated-measures ANOVA, identical to that performed in Experiment 1,
was carried out on the correct RTs. The significant source was the main
effect of response (F(1,35) = 14.51,p < .001). Responses to “consistent”
stimuli were faster than responses to “inconsistent” ones. A significant ef-
fect of angular position was found (F(5,175) = 6.60,p < .001), with RT
describing a monotonic function similar to that obtained by Shepard and
his colleagues. Moreover, analysis and response factors showed a significant
interaction (F(1,35) = 15.67,p < .001). During global analysis, responses
to “consistent” stimuli were faster than responses to “inconsistent” stimuli.
Finally, a significant interaction between analysis and angular position was
shown (F(5,175) = 3.07,p < .01). A main effect of the analysis factor has
not been shown. This last result, different from that obtained in Experi-
ment 1, may be due to the influence of the representation in memory of the
first pair member, which probably undergoes transformations and acquires
different characteristics from those pointed out during the visual-perceptual
processing. The hypothetical transformations may have significatively in-
fluenced, in successive presentation, the global and local analysis and may
be due to the predominant influence of memory traces. Finally, these results
are discussed in the light of a model that postulates a temporal precedence
of the global information over the local one at the perceptual level and of
Shepard’s mental rotation paradigm.
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4.0.14 Knowledge of cognition, regulation of cognition,
and affective structure
G. Mazzoni and F. Chiesi, University of Florence, Italy

Two experiments investigated the relationship between affective structure
and two aspects of metacognition: knowledge of cognition (i.e., accuracy
of predicting one’s ability to perform cognitive tasks) and regulation of
cognition (i.e., allocation of cognitive resources in strategy planning).

Experiment 1 examined whether university students who accurately eva-
luate their own cognitive abilities are also able to plan cognitive strategies in
a better way as compared to students who show inaccurate self-knowledge.
Knowledge of one’s cognitive abilities was assessed through a questionnaire
and its accuracy was measured as the correspondence between self-ratings
and performance in cognitive tasks. Results showed that accuracy of self-
knowledge is a relevant factor for accurate planning of cognitive strategies.

Experiment 2 addressed the same topic exploring the relationship bet-
ween affect structure (i.e. positive/negative affect) and the role of self-
knowledge accuracy on strategy planning during study. Affective structure
was examined through the PANAS Scale which provides reliable indepen-
dent measures of the positive/negative affect. Results showed that subjects
with a prevalent negative affect are less skilful than subjects with a positive
affect on both self-predictions and strategies planning.

4.0.15 Long term memory for visual episodes in the
first 6 months of life
O. Pascalis and S. de Schonen, Cognitive Neuroscience
Laboratory, CNRS, Marseille, France

Little is known about long term episodic memory in infancy. Neonates show
habituation/dehabituation effects with visual stimuli and a visual prefe-
rence for their mother’s face over a stranger’s face. The experimental con-
ditions under which these abilities have been demonstrated have involved
only very short term memory however. It has been claimed on the basis of
Fagan’s data obtained in the seventies with a familiarization technique that
before the age of 6 months, long term memory can only be a procedural
memory but neither an episodic, nor a declarative memory. The operant
conditioning technique used by Rovee-Collier to demonstrate the existence
of a long term memory for simple geometric shapes in 3-month olds is am-
biguous. It is possible that the operant technique used by Rovee-Collier
may involve different memory mechanisms from those involved in the habi-
tuation/dehabituation technique. Squire (in press) has recently shown that
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amnesic patients with a hippocampal lesion do not show any novelty ef-
fect after a familiarization period followed by an interval of two minutes,
whereas normal adults do. Do infants younger than 6 months show deha-
bituation (novelty effect) after an interval of 24 hours?

In our experiment, 2-, 3- and 6-month old infants were successively pre-
sented with photographs of the same Tace in 3 different poses. The subject
was visually habituated to this face with an infant-controlled procedure.
Once the habituation criterion had been reached, a memory test was pre-
sented to one half of the subjects two minutes after habituation, and to
the other half twenty-four hours later. In both cases (2 min and 24 h), a
fourth photograph of the familiar face and that of a novel face (in the same
pose as the familiar one) were presented simultaneously. The fixation times
towards the novel and familiar faces were measured. Both the habituation
and the test series were performed at the infant’s home in order to minimize
the contextual novelty.

The three-month olds, but not the two-month olds, exhibited a prefe-
rence for the novel stimulus, after an interval of 24 hours. Among the three-
month olds, however, only the males showed this preference. The results of
a further study strongly suggest that this sex-related difference probably
reflects a difference in the infants’ face processing abilities rather than a
difference in their memory capacities. These results show that three-month
olds can update in the long term an episode which they have “passively”
experienced previously. They suggest that despite the poor maturation of
the human hippocampus at the age of three months, long term memory for
visual episodes does exist, as far as some kinds of events are concerned.

4.0.16 The significance of anosognosia and neglect for
the prognosis and the effect of rehabilitation in

patients with stroke

P. M. Pedersen, H. S. Jorgensen, H. Nakayama, H. O.
Raaschou, and T. S. Olsen, Bispebjerg Hospital, Co-
penhagen, Denmark

Objective. To investigate (1) the incidence of anosognosia and neglect in pts
with acute stroke and (2) whether these deficits, as it is commonly assumed,
worsen the prognosis and make rehabilitation difficult.

Materials and methods. 522 consecutive pts with stroke admitted < 1
week after debut were evaluated for anosognosia, neglect and aphasia. They
were scored according to the Barthel Index (BI) weekly throughout the
hospital stay. The improvement in ADL function expressed by the BI was
compared for pts with the left hemisphere symptom aphasia and the right
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hemisphere symptoms neglect/anosognosia.

Results. 142 had impaired consciousness at the admission. Therefore
they could not be evaluated for aphasia, neglect or anosognosia. Of the
remaining 380 pts, 378 could be evaluated for aphasia -~ 30% had aphasia.
314 pts could be evaluated for neglect — 18% had neglect. 298 pts could be
evaluated for anosognosia - 15% had anosognosia. 317 pts could be evalua-
ted for anosognosia and/or neglect — 21% had neglect and/or anosognosia.
Anosognosia and/or neglect were seen in 16% of the pts with aphasia. Cor-
tical lesions were found in 62% of the pts with aphasia and in 58% of the
pts with neglect/anosognosia.

Of the pts who survived, and who was scored according to the BI on
admission and discharge (275), the BI for pts with aphasia were 65 + 36
respectively 80432 points and for pts with neglect/anosognosia were 50+ 33
respectively 76 & 30 points. In pts with aphasia (70) BI had increased by
15 23 points, whereas the increase in BI for pts with neglect/anosognosia
(36) was 26 + 27 points (p = 0.03).

Conclusion. Anosognosia and neglect are more common with cortical
than with subcortical lesions and is found in 15% respectively 18% of the
pts who can be evaluated in the acute stage. Pts with the right hemisphere
symptoms anosognosia and neglect do not—as commonly assumed—have
a poorer prognosls or less effect of rehabilitation compared to pts with the
left hemisphere symptom aphasia.

4.0.17 Subjective a priori and posterior assessments of
success: The awareness of “bad and clear” pe-

riods of vision
V. L. A. Tatko, Independent Union For Brain and Be-
haviour, Moscow, Russia

A comparison between a priori and posterior self-evaluation of performance
in a recognition task revealed two groups of subjects. In the first group there
was no correlation between the two assessments. This means that although
subjects were aware of the “bad vision” period onset, they were not able to
improve their performance. In the second case it was possible. The reaction
time (RT) and decision doubts latency (DL) analysis showed in the second
group the artificial delay of the beginning of the breathing cycle.

Two kinds of decision errors were described: omissions and false alarms.
The average levels of a priori doubts for these cases were 54 and 57%,
respectively. For posterior doubts, the levels were 16 and 31.8%. For correct
target recognition, a priori doubts maintained 49.4% with posterior doubts
level 29.4% . For passive correct reaction, when the signal was absent, the
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indices were 49.5 and 20.8%, respectively. It is clear that active suggestions
like correct detections and false alarms differ from passive ones.

The passive decisions, however, should be separated into at least two
different classes. One of them is “occasional” correctness, so for further
analysis the d’ and d” statistics were more adequate (Tatko, 1991). This
proved the main conclusion dealing with independence between the sub-
ject’s external and internal observation psychophysics indices.

The analysis of RT and DL combinations by a “linguistic-like decoding
program” (Tatko, 1992) did not show any significant relation between the
tactics and strategy of the decision and instruction modification or nomi-
nation by the subject of the appropriate stimulus combination as a target.

The interpretation of the results suggests the ability of certain people
to use breath stopping for changing the temporal course of “clear-slipshod”
vision periods. This may form the basis for learning individuals with inborn

inability to use a priori prognosis.

4.0.18 On the spatial representation of time concepts

in reasoning tasks
G. De Vooght and A. Vandierendonck, University of

Ghent, Belgium

According to the time-spatialisation hypothesis, temporal concepts and re-
lations betweens events are represented in a spatial format. Vandierendonck
and De Vooght (1992) reported some experiments in which reasoning on
temporal and on spatial contents was compared in order to test this hy-
pothesis. Although some of the findings were encouraging for this concep-
tualisation of temporal representation, other aspects of the data evoked
suspicion about the correctness of this formulation.

In the present paper, experiments are reported in which subjects per-
form temporal and spatial reasoning tasks, while performing another task
which has disrupting effects on certain components of the working me-
mory system. The findings of these experiments are presented and discussed
with respect to (a) the time-spatialisation hypothesis, (b) Johnson-Laird’s
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