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* PSYCHOPHYSICS °

@

Role of Spatial Frequency on Salience in Free Viewing of Complex
Images. LESTER C. LOSCHKY, Beckman Institute, University of
1llinois, Urbana-Champaign, GEORGE W. MCCONKIE, University
of Illinois, Urbana-Champaign, & JIAN YANG & MICHAEL E.
MILLER, Eastman Kodak Company—The drop-off of contrast sensi-
tivity with retinal eccentricity has been well studied and mathemati-
cally modeled. We conducted an experiment investigating whether
thresholds established using sinusoidal grating patches scale up to
free viewing of complex images. We also tested the hypothesis that
the contrast sensitivity by retinal eccentricity function affects atten-
tional selection, as measured by eye movements. Subjects examined
photographic images with a gaze-contingent multiresolutional display
(GCMRD) in which, on each eye fixation, highest resolution imagery
is present only at the center of vision and resolution falls off gradu-
ally with distance. We used several resolution drop-off functions de-
signed to remove spatial frequencies below, at, or incrementally
above perceptual threshold. Above-threshold filtering results in a de-
creased likelihood of sending the eyes to more filtered objects, con-
firming our hypothesis. These results are relevant to the study of stim-
ulus selection mechanisms in neural saliency maps and to research on
attentional selection in active vision systems.

(2)

Cross-Modally Induced Response Bias in Brightness Judgments.
ERIC C. ODGAARD, YOAV ARIEH, & LAWRENCE E. MARKS,
John B. Pierce Laboratory and Yale University—Previous research by
Stein et al. (1996, Journal of Cognitive Neuroscience) showed that
participants tend to rate a low-intensity 40 msec light as brighter when
presented concurrently with a 45-dB white noise than when noise is
absent. Stein et al. argued that the enhancement is not a response bias
but instead the result of enhanced activity in previously unidentified
sensory neurons that respond to stimulus intensity regardless of acti-
vating modality. The present study reexamines this conclusion through
manipulation of the presentation probability of concurrent noise. The
data indicate that the effects of noise are replicable (although smaller
in size than has been previously suggested) and independent of the tra-
ditional assimilation and contrast effects associated with response
bias but are eliminated when the probability of concurrent noise is re-
duced. We conclude that the cross-modally induced increase in rated
brightness is therefore the result of response bias rather than of an in-
trinsic sensory response.

3
Word Detection Predicts Identification and Exclusion Performance
Under Forward and Backward Masking Conditions. GARY D.
FISK, Georgia Southwestern State University, & STEVEN J.
HAASE, University of Wisconsin, Madison—In previous work (Haase
& Fisk, in press), we used a signal detection approach to demonstrate
that confidence in word detection predicts word identification and ex-
clusion performance. However, the stimulus masking in those exper-
iments did not exactly replicate the methods of previously published
reports of unconscious perception in exclusion-task paradigms, rais-
ing the possibility that the failure to measure unconscious perception
was caused by differences in the masking procedures. Thus, we repli-

cated our previous experiments, using 500 msec forward and back-
ward masks, with target duration being either 33 or 50 msec (cf.
Merikle, Joordens, & Stoltz, 1995). The results show that detection
confidence is related to identification and exclusion performance,
consistent with multidimensional signal detection theory. Also, de-
tection, identification, and exclusion success improved substantially
in the 50-msec condition. In conclusion, stimulus identification and
exclusion performance do not appear to be mediated by unconscious
processes under these task and display parameters.

* VISION °

“4)

Prerecognition Visual Processing of Words, Pseudowords, and
Nonwords When Letters Are From One Versus Three Words. BART
A. VANVOORHIS, University of Wisconsin, LaCrosse, & LLOYD L.
AVANT, lowa State University—Viewers made duration or brightness
judgments for pre- and postmasked 15-msec inputs of words, pseu-
dowords, and nonwords when words were high-image nouns, abstract
nouns, and verbs and when pseudowords and nonwords were derived
from letters of the same word or, instead, across the three word types.
Results showed that, for both duration and brightness judgments, the
brain’s knowledge of (1) individual words of each word type and
(2) orthographic regularity was activated simultaneously with the ear-
liest prerecognition processing of the graphic features of upper, lower,
or mixed letter case.

(5)

Local Landmarks Are Used to Take Shortcuts During Navigation.
PATRICK FOO, ANDREW DUCHON, WILLIAM H. WARREN, JR.,
& MICHAEL J. TARR, Brown University—Like honeybees (Dyer,
1991), humans do not seem to build a metric “cognitive map” from
path integration but rely on visual landmarks to take novel shortcuts
in a familiar environment (Foo et al., 2001). Here, we covertly ma-
nipulate local landmarks to put them in conflict with metric knowl-
edge. Participants walked in a 40 X 40 ft virtual environment while
head position and orientation were measured with a sonic/inertial
tracker. During training, participants learned two legs of a triangle—
the paths from home to A and from home to B. A configuration of col-
ored posts surrounded the B location. During test, participants walked
the shortcut from A to B or the reverse. On catch trials, we translated
or rotated the post configuration. This influenced the position and ori-
entation when arriving at B and the path when leaving B. Thus, spa-
tial knowledge of an environment is dependent on local landmarks, as
opposed to metric structure.

(6)
Wavelet Models of Texture Perception of Natural Scenes. FRANK
M. MARCHAK, Veridical Research and Design—Fractal functions
have been suggested as a model of human texture perception of nat-
ural scenes (Marchak, 1987). Subsequent work has shown that frac-
tals provide necessary but not sufficient information to describe tex-
ture perception (Marchak, 1995). It has recently been shown that
wavelet functions seem to provide many of the benefits of fractal ap-
proaches while also providing information relating to higher order
structure relevant to human perception (Kingdom, Hayes, & Field,
2001). Furthermore, wavelet-based approaches have been shown to be
effective for characterizing natural textures (Goldberg, 1999). The
present work examines the effectiveness of wavelet descriptors in cap-
turing subjects judgments of texture roughness of natural scenes. The
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results are compared with traditional texture descriptors, such as
second-order statistics, as well as fractal measures, and the strengths
and weaknesses of each approach are discussed.

* PERCEPTION

)

Attentional Shifts Between Temporal Processing and Expecting
Its Interruption. CLAUDETTE FORTIN & JULIE CHAMPAGNE,
Université Laval—When participants are expecting an empty break to
be ignored during a time interval production, the produced interval
lengthens proportionally to the duration for which the break is ex-
pected (Fortin & Massé, 2000). The proposed interpretation is that at-
tention is shared between accumulation of temporal information and
expecting the interruption signal. We assume attentional shifts to take
place during the expectancy period and to stop when a break occurs.
We present two experiments where the shifting mechanism is analyzed
by presenting a forewarning cue at a fixed time before break occur-
rence (Experiment 1) and by varying the relative frequency of trials
with and without breaks in a relatively extended series of experimen-
tal sessions (Experiment 2). The results suggest that these two factors
affect, respectively, the duration and the frequency of attentional shifts
between temporal processing and expecting its interruption.

(8)

Illusory-Contour Strength and Relative Depth in Figures of Homo-
geneous Color. MARC K. ALBERT, University of Southampton—
Petter’s rule (1956) states that in chromatically homogeneous figures,
the shorter contour gaps tend to be modally interpolated, whereas the
longer gaps tend to be amodally interpolated. Shipley and Kellman’s
(1992) support ratio rule states that contour-interpolation strength is
proportional to gap length divided by total contour length. I propose
that stronger interpolations tend to modally (rather than amodally)
complete. If so, then the support ratio rule is inconsistent with Petter’s
rule. Since Petter’s rule has considerable empirical support, I propose
an alternative rule for contour-interpolation strength: the product ratio
rule. According to this rule, interpolation strength depends on the
lengths of both transverse and colinear inducing edges. This rule qual-
itatively predicts illusory-contour strength for both blob and line-end
inducers and also predicts Petter’s rule. Moreover, the results reported
by Shipley and Kellman (1992) are predicted equally well by either
the product ratio rule or the support ratio rule.

()

Endogenously and Exogenously Driven Eye Movements to Illusory
Locations. GREG-ORY J. DIGIROLAMO, University of Cambridge,
& JASON S. McCARLEY & ARTHUR FE. KRAMER, Beckman
Institute, University of Illinois, Urbana-Champaign—Researchers have
debated the extent to which motor behavior is influenced by percep-
tual illusions. Using Brentano version Miiller-Lyer figures as stimuli,
we measured the accuracy of eye movements (pro- and antisaccade)
to the endpoints of line segments that were either physically equal in
length but subjectively different (Experiment 1) or physically differ-
ent in length but subjectively equal (Experiment 2). As compared with
a control condition, pro- and antisaccades were both significantly
longer when the eyes moved to the end of the subjectively longer line
segment and significantly shorter when the eyes moved to the end of
the subjectively shorter segment. However, the influence of illusory
length was greater for antisaccade than for prosaccade movements.
Results suggest that the effects of illusory perception on oculomotor
control are modulated by the degree to which movements are en-
dogenously versus exogenously driven.

(10)
Virtual Body Effect: Factors Influencing Visual-Tactile Integration.
ERIN L. AUSTEN, SALVADOR SOTO-FARACO, JOHN P. J. PINEL,
& ALAN F. KINGSTONE, University of British Columbia—Humans
receive information simultaneously in multiple sensory modalities

(e.g., vision and touch). How is this information integrated into a co-
herent representation? Pavani, Spence, and Driver (2000) demon-
strated that a noninformative visual distractor influences the percep-
tion of a tactile stimulus, especially in the presence of a pair of fake
rubber hands similar to the observer’s own and aligned with the dis-
tractors. Integration may thus depend on the interaction between ap-
parent and felt body positions. We examined this virtual body effect
(VBE) to better understand the factors underlying visual-tactile inte-
gration. Experiment | revealed that even when aligned, the posture of
the real and fake hands had to match in order for the VBE to occur.
Experiment 2 revealed that the VBE persisted when the fake hands
were green and alien-like (i.e., visually dissimilar to the real hands).
The implications of these data for multimodal applications (e.g., min-
imally invasive surgery techniques) are discussed.

an

Stimulus Structure Effects on Visual Configural Processing in
Persons With Autism. STEPHANIE JOHNSON & MARC M. SE-
BRECHTS, Catholic University of America—Performance on a vari-
ety of visual tasks has been used to conclude that persons with autism
have a local visual focus or precedence, with a relative disregard for
global stimulus properties. In general, the tasks used have not explic-
itly controlled the nature of the global and local information within a
set of stimuli. The present study assessed speeded response in a stim-
ulus matching task where the stimulus information (“goodness”) was
systematically varied. Under those conditions, persons with autism
showed sensitivity to both global and local information properties of
the stimuli. These data suggest that claims about configural process-
ing in the case of persons with autism is not uniquely a question of
level of processing.

a2
Evidence for Compensatory Mental Translation in a Form-
Matching Task. DAVID BENNETT, Brown University—In a same—
different simultaneous form-matching task, acuity was held constant
while the forms were pulled back in depth. Environmental dimensions
were specified by texture and stereo. The two forms were always
shown in the same depth plane, flanking a fixation triangle. Reaction
time rose with increases in environmental separation, suggesting a
compensatory mental translation, with location coded nonretinally.

a3)
Effect of Intention and Locus of Fixation on Perception of Reversible
Figures. THOMAS C. TOPPINO, Villanova University—Two factors
that have been shown to influence the perception of reversible figures
are the observer’s intention and his or her focus of attention. Studies
of intention have instructed observers to exert voluntary control over
their perceptions. Results have indicated that observers can success-
fully control which alternative they perceive and how frequently their
perceptual organization fluctuates. Studies on the focus of attention
have controlled or monitored the location within a figure to which at-
tention is directed. Results have indicated that attention to certain
“focal points” within a reversible figure is associated with which in-
terpretation is perceived. Shifts in attentional focus have been hy-
pothesized to produce perceptual reversals. The present research ex-
amines the relationship between these phenomena and their
underlying mechanisms by varying the locus of fixation and instructions
to maintain one or the other of the interpretations of a Necker cube.

¢ 3-D/MOVEMENT PERCEPTION

a14)
Gravity: It’s Not Just a Good Idea — It’s the Law. DOUG ROHRER,
University of South Florida—Previous studies have revealed that a
large proportion of adults mistakenly attribute an object’s incline
speed at a point to the slope at that point. By this slope—speed belief,
“free rolling” objects such as roller coasters should roll more quickly
along a downhill than along an uphill slope, whereas, in actuality, an
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object’s incline speed depends on its elevation. The present experi-
ments examine whether the slope—speed belief reflects a deeper mis-
conception relating incline speed to the slope-dependent resistance we
encounter as we move our bodies or objects along inclines and stair-
cases. This fundamental misconception also predicts the classic false
belief attributing an object’s free-fall speed to its mass, because the per-
ceived resistance varies with the object’s mass as it is carried or lifted.

as)
Distance and Direction Information in Human Place Learning.
DAVID WALLER, JACK M. LOOMIS, REGINALD G. GOLLEDGE,
& ANDREW C. BEALL, University of California, Santa Barbara—
Although the process of establishing a memory of a location is nec-
essary for navigation, relatively little is known about the information
that humans use when forming place memories. We examined the rel-
ative importance of distance and angular information about landmarks
in place learning. Participants repeatedly learned a target location in
relation to three distinct landmarks in an immersive computer-generated
environment. Later, during testing, they attempted to return to that lo-
cation. The configurations of landmarks used during testing were al-
tered from those participants learned in order to separate the effects
of distance information and information about interlandmark angles.
In general, participants showed greater reliance on distance informa-
tion than on angular information. This reliance was affected by non-
metric relationships present during learning, as well as by the degree
to which the learned environment contained right or straight angles.

* INFORMATION PROCESSING *

(16)
Examination of the Response Interference Effect in Children.
MELANIE A. HART, University of Northern lowa, & T. GILMOUR
REEVE, Texas Tech University—The response interference effect
(RIE) is faster reaction times when the possible responses are from
different hands, as compared with when the possible responses are
within the same hand. However, this different-hand advantage can be
modified by various manipulations. Two hypotheses have been pro-
posed to explain the change of the reaction time patterns. One hy-
pothesis suggests that the preparation strategy adopted influences the
RIE. Although the RIE has been researched extensively in adults, it
has not been examined in children, who may not readily use strategies.
The purpose of this study was to examine the RIE in children. Three
age groups (5-6 years, 9-10 years, and college age) completed a two-
choice reaction time task. The task consisted of one block of trials
using a same-hand condition and one block of trials using a different-
hand condition. The results indicate differing reaction time patterns for
the age groups, suggesting possible changes in preparation strategies.

an

Asymmetric Interaction Between the Perception of Facial Gender
and of Emotion. ELISHEVA BEN-ARTZI & EVA GILBOA-
SCHECHTMAN, Bar-Ilan University (sponsored by Elisheva Ben-
Artzi)—We investigated the relationships between the perception of
facial gender and of emotion, with nondysphoric and dysphoric par-
ticipants judging the gender and emotional expression of faces in
three attentional tasks: a speeded-classification task, a same/different
task, and a probed-face task. Taken as a whole, findings for the non-
depressed showed a strong asymmetry in the perception of gender and
emotion. Whereas perception of gender was not affected by irrelevant
information on emotion, emotion judgments were very much affected
by irrelevant gender. However, for depressed participants, gender in-
terfered with emotion perception, and emotion interfered with gender
classification. Results support task-related theories of face perception
and suggest that gender is a more basic component than emotion; even
emotional state does not eliminate the directionality of gender—
emotion interaction.

as)

Dual-Task Costs Depend on the Pairings of Stimulus and Response
Modalities. ELIOT HAZELTINE, ERIC RUTHRUFF, & ROGER W.
REMINGTON, NASA Ames Research Center—Recent studies have
provided evidence that extensive practice can eliminate dual-task
costs (Hazeltine et al., 2001; Schumacher et al., 1999). Those studies
paired a visual-manual task (in which the response location depended
on the spatial location of the stimulus) with an auditory—vocal task.
In the present experiment, we eliminated the spatial component of the
stimuli for the visual-manual task and used one of two input/output
modality pairings: (1) visual-manual and auditory—vocal, or (2) visual—
vocal and auditory—manual. Dual-task costs were much larger in the
latter condition and persisted over 16 sessions. However, a closer
analysis of the data (based on RT1-RT2 correlations and SOA effects)
suggests that the residual costs were not due to competition for a cen-
tral bottleneck. We will discuss how these results constrain models of
cognitive architecture.

(19)
The Visuospatial Sketchpad: One Working Memory System or
Two? ALICE J. CORKILL & FRANK N. DEMPSTER, University of
Nevada, Las Vegas—Recent research suggests that the visuospatial
sketchpad might actually operate as two distinct, although related,
working memory systems. In this study, 141 college-age subjects
completed a measure of visual working memory (the Continuous
Visual Memory Test), a measure of spatial working memory (a ver-
sion of the Corsi Block Tapping Task), a measure of verbal working
memory (the phonological loop [digit span]), and a measure of apti-
tude (Raven’s Progressive Matrices). Confirmatory factor analysis
was conducted in order to determine whether the measures used to
identify the phonological loop and visuospatial sketchpad operate as
one, two, or three unique factors. The results are discussed in terms
of the Baddeley—Hitch model of working memory.

* ATTENTION °

(20)

Increased Negative Priming Effects for Nonrepeating Explicitly
Compared Items. MARK E. FAUST, University of South Alabama—
The fact that participants are often slower to select a target item that
was previously a distractor (negative priming [NP]) has played an im-
portant role in debates regarding the fate of ignored information.
However, NP effects have typically been small, inconsistent, and
found only under conditions where a small set of items is used re-
peatedly. In the present experiments, a large set of nonrepeating three-
digit numbers was used (NP items seen twice by definition).
Consistent with prior studies, NP was not observed when target se-
lection was based on perceptual attributes (color). However, robust NP
was observed when target and distractor items were explicitly com-
pared (choose the numerically larger number). The magnitude of NP
varied depending on whether or not items were presented in the same
location as distractor and target. The results suggest a form of NP that
involves interference between multiple encodings of an item as dis-
tractor and target.

(€2))
The Role of Mislocalizations in the Crowding Phenomenon. JEF-
FREY MOUNTS & DANA WIEBE, SUNY, Geneseo, & JASON L.
McCARLEY, Beckman Institute, University of Illinois, Urbana-
Champaign—TFlanking stimuli can reduce the discriminability of a
stimulus presented in the visual periphery, a phenomenon known as
crowding. This study examines possible mechanisms underlying this
phenomenon. Stimuli were strings of three T-shaped characters pre-
sented in the periphery. Items within each string were randomly ori-
ented, with the constraint that the two flanking items be oriented iden-
tically. The observers’ task on each trial was to discriminate the
orientation of the central and flanking characters as the lateral sepa-
ration of the characters was varied. A crowding effect was evident:
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Performance improved from near chance to near perfect as separation
between characters increased. Moreover, a high proportion of the er-
rors were the result of mislocalizations of the central and flanking
characters. Mislocalizations diminished with increased separation be-
tween the flanking and the central characters. Data suggest that the
crowding effect is produced in part by a tendency for observers to mis-
localize stimuli.

(22)

Attentional Networks in Normal Aging and Alzheimer’s Disease.
DIEGO FERNANDEZ-DUQUE, Rotman Research Institute, MAU-
REEN EVANS, Sunnybrook & Women's Hospital, & SANDRA
BLACK, Sunnybrook & Women's Hospital and Rotman Research
Institute—Separate attentional networks carry out the functions of ori-
enting to sensory stimuli, maintaining the alert state, and resolving
conflict between competing stimuli. We are currently assessing changes
to these networks in normal aging (» = 9) and Alzheimer’s disease (n =
9), using a single experimental paradigm (Fan et al., in press). A tar-
get arrow flanked by distracting arrows assesses conflict resolution
(50% incongruent trials). Target and distractors are preceded by a
valid spatial cue (50%), an invalid spatial cue (17%), a nonspatial
warning signal (17%), or no cue (17%). Alerting (warning vs. no cue)
speeds response to congruent trials relative to incongruent trials, sug-
gesting that alertness biases response criteria without speeding up in-
formation processing. Orienting (valid vs. invalid) does not enhance
conflict resolution, suggesting that spatial attention is ineffective in
conflict resolution when both target and distractors are attended.
Validity, alerting, and conflict effects are remarkably similar between
groups.

@3)
Biases in the Inhibition of Return Effect. THOMAS M. SPALEK,
SHERIEF HAMMAD, & STEVE JOORDENS, University of Toronto,
Scarborough—People are slower to reorient their attention to a loca-
tion that was previously attended and then unattended. This finding
has been labeled the inhibition of return effect and can give us an idea
of how people move their attention around a display. Several experi-
ments are presented that investigated whether individuals come into
the laboratory with biases in their attentional system and to what ex-
tent these biases are strategic.

24)
Inhibition of Return: Effects on Temporal and Spatial Measures
of Perception and Action. ERIK CHANG & TONY RO, Rice
University—Inhibition of return (IOR) refers to the delays in re-
sponding to targets at previously attended locations. It has been shown
to influence attention, perception, as well as oculomotor program-
ming, although the exact sites and sources of IOR has been of con-
siderable debate. To more directly examine the sites of IOR, this study
compared the influences of IOR on directed reaching (Experiment 1)
and on a perceptual localization task (Experiment 2), measuring both
the temporal and the spatial parameters of responses. Both experi-
ments demonstrated IOR in reaction times, with delays in the initia-
tion of reaches and in target detection. However, the spatial parame-
ters of the responses depended on the task, with more hypometric
hand reaches to previously cued targets. These results suggest that
TIOR has more direct influences on movements than on perception.

@5)
Effects of Transcranial Magnetic Stimulation on Spatial Attention.
GORDON C. BAYLIS, STEPHANIE SIMON, & CHRISTOPHER
GORE, University of South Carolina—Visual extinction and neglect
are common symptoms following unilateral brain damage. A crucial
question is the region of the cortex that must be damaged in order to
cause unilateral inattention. Although studies initially focused on a
parietal site, recently more ventral sites in the temporo-parietal junc-
tion and even in the temporal lobe have been proposed. In order to ad-
dress this issue, we induced inattention by single-pulse transcranial

magnetic stimulation (TMS). Participants had to identify and localize
letters presented in each hemifield under conditions of unilateral or
double simultaneous stimulation (DSS). Under appropriate conditions
of timing, single-pulse TMS induced errors and increased reaction
times on DSS trials, but not on single-item trials. The effective sites for
inattention were located close to the temporo-parietal junction.

(26)
Individual Differences in Visual Attention and Working Memory
Capacity: Further Distinctions Between “What” and “Where.”
M. KATHRYN BLECKLEY, Texas Tech University, & RANDALL W.
ENGLE, Georgia Institute of Technology (sponsored by Francis
Durso)—Bleckley, Durso, Crutchfield, Engle, and Khanna (under re-
view) found that visual attention allocation, as tested using a modifica-
tion of Egly and Homa’s (1984) selective attention task differed between
groups that were tested as being high or low in working memory ca-
pacity. High spans, but not low spans, showed an invalid cue cost in the
letter localization task. This suggests that low working memory span
participants allocated attention as a spotlight, whereas those with high
spans showed discontiguous allocation. That allocating visual attention
to discontiguous locations may be a resource-limited process that is
difficult for low-span individuals was supported when an attention-
demanding secondary task was performed and high-span individuals
no longer allocated attention discontiguously. The second experiment
demonstrated that the distinction between endogenously and exogenously
generated attention shifts is important to the findings of a relationship
between working memory capacity and allocation of visual attention.

27

Task Switching and Task Similarity: Old-Task Inhibition and
New-Task Facilitation. CATHERINE M. ARRINGTON, ERIK M.
ALTMANN, & THOMAS H. CARR, Michigan State University—
“Switch cost” is the performance slowdown after switching tasks as
compared with repeating a task. It may reflect old-task inhibition or
new-task retrieval, and either process might be influenced by task sim-
ilarity. We compared sequences like ABC, where each switch involves
a different task, with sequences like CBC, where the third task was
just recently abandoned (and hence may remain inhibited). Three
tasks were used, two of which were more similar to one another (e.g.,
color and brightness judgments) than to the third (e.g., digit naming).
Switching between similar tasks was faster, suggesting that priming
influences retrieval. Independent of similarity, switch cost showed
lag-2 dependencies: For BC transitions, BBC < ABC < CBC. Thus, it
is harder to retrieve a task that was recently abandoned (old-task in-
hibition), and surprisingly, it is easier to abandon a task that was just
repeated. These results are interpreted within a two-process signal de-
tection framework.

(28)

An Eye Movement Explanation of “Attentional Momentum.”
WILLIAM C. SCHMIDT, SUNY, Buffalo, & JANICE J. SNYDER,
University of Pennsylvania—Responses to targets at previously cued
locations are slowed relative to target responses to noncued locations
(inhibition of return). Recent work has suggested that in addition to
slower responses at cued locations, responses to targets appearing spa-
tially opposite the cue are speeded due to the automatic reorienting of
attention away from the cue (a so-called “attentional momentum” ef-
fect). Such conclusions have been undermined by data analyses re-
vealing that such effects are idiosyncratically observable only in a mi-
nority of subjects and for certain cue positions. Hence, observed
effects resulted from collapsing over theoretically equivalent, but em-
pirically unequivalent, experimental conditions. Despite problems with
the attentional momentum hypothesis, the empirical phenomenon re-
mains to be explained: Why can responding be faster opposite the cued
location? We reproduced the experiment and categorized response
times according to the pattern of eye movements made. The data sug-
gest that opposite facilitation is related to overt eye movements.
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(29)
Data-Limited Attentional Task Interferes With Distractor Process-
ing. CONSUELO B. BORONAT, Moss Rehabilitation Research Insti-
tute and University of Pennsylvania, & JOHN WHYTE, Moss Rehabil-
itation Research Institute (sponsored by H. Branch Coslett)—Lavie
(1995) has shown that people are more distracted by an irrelevant dis-
tractor when they do an attentionally easy than an attentionally de-
manding task and has explained these results in terms of attentional
resources. We have found a robust case in which the opposite of Lavie’s
predictions hold true: Subjects show greater distraction in a difficult
than in an easy distractor task when attentional load is manipulated
by making stimulus presentation either very brief (average, 47 msec,
hard) or considerably longer (average, 160 msec, easy). Subjects per-
formed a go/no-go task in which they had to indicate whether lines
were of the same length. Difficulty was calibrated individually for
each subject. This finding points to the difference between data-lim-
ited and resource-limited attentional processing, in that data limita-
tions (i.e., brief vs. long stimulus exposures) can lead to results that are
the opposite of those predicted by resource limitation explanations.

(30)

Dichoptic Presentation of Old Objects Affects Capture by New
Objects. BRADLEY S. GIBSON, University of Notre Dame—The
sudden appearance of a new perceptual object among a set of old ob-
jects is one of the few visual features that is capable of capturing at-
tention in a purely stimulus-driven fashion. This object-based account
of stimulus-driven attentional capture was tested in the present re-
search by using a dichoptic presentation paradigm that enabled two
old-object conditions to be compared. In the “same eye” condition, the
new object singleton appeared among a set of old objects that were
consistently presented within a single eye’s view, whereas in the “dif-
ferent eye” condition, the new object singleton appeared among a set
of old objects that switched from one eye’s view to the other’s. According
to object-based theories, such sensory manipulations should have little
effect on attentional capture. Contrary to this prediction, however, the
mode of presentation of the old objects had a strong effect on the new
object’s ability to capture attention.

(E2Y)

Do Threatening Words Capture Attention? GINA M. GRIMSHAW,
VALERIE E. MARINO, ROBERT L. CROSS, & MAREN A. CULLEN,
California State University, San Marcos—It has been claimed that
emotionally threatening stimuli capture attention. For example, the
emotional Stroop effect, in which color naming of threatening words
is slower than color naming of neutral words, is thought to reflect such
attentional capture. The present experiment tested this hypothesis by
using an exogenous cuing paradigm. Thirty-two participants were
validly or invalidly cued to the spatial location where a target letter
string would appear, to which they made a lexical decision. Target
words were either threatening or neutral. If threatening stimuli do in-
deed capture attention, then the validity effect should be smaller for
threatening words than for neutral words. A robust validity effect was
observed [F(1,30)=18.91, p <.001]; however, it did not interact with
word valence (F < 1). Threatening words do not capture attention.

(32)
Do the Emotional Expressions of Unattended Faces Guide
Attention? DANIEL SMILEK, JOHN D. EASTWOOD, & PHILIP M.
MERIKLE, University of Waterloo—In two experiments, participants
searched for positive and negative schematic faces in displays con-
sisting of a varying number of neutral face distractors. The emotional
expression of the positive and negative faces was conveyed either by
mouth orientation (Experiment 1) or by training observers, in a coun-
terbalanced fashion, to associate positive and negative emotions with
neutral, nonemotionally expressive faces (Experiment 2). In both ex-
periments, the search slopes for locating the negative faces were shal-
lower than the search slopes for locating the positive faces. These

results suggest that the emotions expressed by faces outside the cur-
rent focus of attention both are perceived and guide or attract attention.

(33)

Visual Search for Multiple Targets Gives No Evidence of Amnesic
Covert Attention. JASON S. MCCARLEY, MATTHEW S. PETER-
SON, & ARTHUR F. KRAMER, Beckman Institute, University of
1llinois, Urbana-Champaign, & RANXIAO FRANCES WANG &
DAVID E. IRWIN, University of lllinois, Urbana-Champaign—On
the basis of manual RT data from a multiple-target visual search task,
Horowitz and Wolfe (P&P, 2001) asserted that the control of covert
attention during visual search is not influenced by memory of which
items or locations within a display have already been inspected. Here,
two eye-tracking experiments used the same search task to determine
whether RT effects like those observed by Horowitz and Wolfe are
produced by changes in gaze duration, as predicted by the hypothesis
of amnesic covert search, or by changes in gaze frequency. Data indi-
cate that the effects previously taken as evidence of memory-free
covert search, when they obtain, are almost entirely the product of
changes in gaze frequency, not gaze duration. Results do not support
the hypothesis that covert visual search is amnesic.

¢ COGNITION *

(34
Word Processing Comparisons Between English and Chinese: ERP
Evidence. YING LIU, MIN WANG, & CHARLES A. PERFETTI,
University of Pittsburgh—Native Chinese speakers who can read
English and native English speakers who are learning to read Chinese
were compared in delayed naming on both Chinese and English words.
ERP recordings were taken from the onset of the word. For Chinese
native speakers, the peak latency of an N200 component for Chinese
words was significantly earlier than for English words. Significant fre-
quency effects for Chinese words occurred as amplitude differences at
both 200 and 600 msec. However, Chinese readers showed no frequency
effect for English words. English native speakers showed a large fre-
quency-sensitive early component (150 msec) for English words, and
a smaller frequency-insensitive component for familiar Chinese
words. English speakers showed a later sensitivity to frequency (800
msec) for Chinese stimuli. The results suggest that word frequency ex-
erts an early influence only in a reader’s native language (150-200
msec). Later “postlexical” effects are observed especially in Chinese.

(3%)

Sample Size, Confidence, and Contingency Judgment. PIERRE
MERCIER, MELANIE CLEMENT, L. PAQUETTE, & M.-E. THI-
BEAULT, University of Ottawa (sponsored by William M. Petrusic)—
Experiments studying the judgment of categorical covariations confound
judgment and confidence. To demonstrate the separation of confi-
dence and judgment, we manipulated number of trials and instructions
to consider them as samples or populations. Judgments of nominal con-
tingencies (—1, —.7, —.5, —.3,0, .3, .5, .7, 1) were obtained on the basis
of trial series of lengths 4, 6, 8, or 40. Trials were described either as
all the information available (populations, Experiment 1) or as samples
from a database of 100 (Experiment 2). In the population experiment,
contingency estimates grew with the nominal contingency and num-
ber of trials, but confidence grew with nominal contingency only. In the
sampling experiment, contingency estimates grew with contingency but
not number of trials, whereas confidence grew with both factors.
Thus, judgment and confidence are separate processes, with confi-
dence uniquely influenced by expectations about data variability.

(36)
The Processing of Cognitive Tasks Under Negative Mood Induction.
MONIKA WAGENER, University of Trier—The impact of negative
moods on cognitive tasks is investigated (and vice versa). It is as-
sumed that inconsistent findings in this area are due to at least two
components of negative mood: the more activated anger component and
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the more subdued sadness component. Two studies explored whether
two different negative moods like anger and sadness induced by a
Velten technique could be mediated by an additional cognitive stress
induction and whether these two components of negative mood would
have different influences on solving cognitive tasks. The first exper-
iment showed that anger and sadness together with an additional ana-
gram task elicited different mood reactions. In the second experiment,
it became clear that mainly the processing time differed for the two
different mood induction groups when mathematical problems were
solved.

37
Implicit, Explicit, and Procedural Memory in High and Low Dissoci-
ators. MARGARET ROSE BARLOW & JENNIFER J. FREYD, Uni-
versity of Oregon—Dissociation—a disruption of awareness and mem-
ory—is often postulated to be a response to trauma. Individuals who
experience numerous instances of dissociation are considered “high
dissociators” and may sometimes be diagnosed with dissociative dis-
orders. Prior research in our laboratory has revealed differences be-
tween high and low dissociators in explicit memory performance for
trauma-related versus control words. What about implicit and proce-
dural memory? In the present study, high dissociators (DES >20) and
low dissociators (DES <10) performed a mirror-reading task involving
control and sexual assault words. Word memory was tested with an
implicit (stem-completion) task and an explicit (cued recall) test. A
procedural test measured reaction time for reading a new list of mirror-
reversed words. Interpersonal and noninterpersonal traumatic experi-
ences were assessed with a short questionnaire. We discuss differences
and similarities between the high and low dissociators on the implicit,
the explicit, and procedural tasks and in self-reported trauma histories.

(39%)

Language Dependence in Representations of Number, Space, and
Time. GAIL O’KANE, MIT, & ELIZABETH S. SPELKE, Harvard
University—To determine what types of knowledge representations
rely on language and which are language-independent, bilingual adults
were taught two narratives—one in English and one in Spanish—con-
taining numerical, spatial, and temporal information. At test, partici-
pants received questions on each story both in the language in which
they were trained and in the opposite language. It was hypothesized
that information stored in a language-independent form would result
in equal latencies for responses in the trained and untrained languages,
whereas latency differences would indicate language-dependence. As
was hypothesized, in many categories in which nonverbal animals
have shown representational competence, there was no language-of-
training effect. However, reaction time costs were found for questions
about large precise numerosities, geocentric spatial relations, and
nondirectional temporal information, suggesting that these types of
representations were either necessarily or preferentially coded in a
language-dependent format. These results were explored in greater
detail in a follow-up experiment.

¢ COMPREHENSION/REASONING *

39
“Wan” Singular Sensation: English and Chinese Numerical Lan-
guage Effects. -CHANT CHIANG, Stanford University, & ZENZI M.
GRIFFIN, Georgia Institute of Technology—English and Chinese both
have unique place names for tens, hundreds, and thousands places, but
only Chinese has a unique word for 10,000, “wan.” Could this differ-
ence influence numerical cognition? Native speakers of English and
Chinese solved multiplication problems that differed in whether a
word of the answer was present in a name of a multiplied number,
“thousand” or “wan.” Although Chinese speakers were faster to initi-
ate answers, both groups found the same problems difficult, suggest-
ing that calculations did not rely heavily on number names. In another
experiment, English (US) and Chinese (Taiwan) speakers answered
questions with 5-7 digit answers (e.g., How many species of insects

live in the rain forest?) by writing in Arabic numerals or longhand
words. Last-significant place values differed by language only when
written in longhand. Thus, the number names in one’s language only
peripherally affect performance in numerical tasks.

(40
Individual Differences in Domain Knowledge, Graph Reading
Skills, and Explanatory Skills During Graph Comprehension.
ERIC G. FREEDMAN, University of Michigan, Flint, & PRITI
SHAH, University of Michigan—This research examines how prior
knowledge about content and graphical information and explanation
generation skills influences viewers’ interpretations of line graphs.
Experts (graduate students in cognitive psychology) and novices (un-
dergraduates) interpreted graphs that depicted empirical findings
about aging. Half of the graphs depicted cognitive aging about which
graduate students should have relatively greater prior knowledge than
undergraduates. To equate the prior knowledge of experts and novices,
the other half of the graphs depicted noncognitive aging (e.g., how
political participation changes). We coded viewers’ descriptions ac-
cording to the kind of information they provided about the graph (e.g.,
description of trends vs. accounts of underlying causes). Novices showed
arelatively greater emphasis on visual descriptions of the results rather
than on explanations. The present study found individual differences
in the spontaneous use of explanations. The implications of domain
knowledge and graph skills on reasoning about data will be discussed.

@1
Predictive Inferences in Text Comprehension. DAVID ALLBRIT-
TON, DePaul University—Although some types of inferences are
mandatory for readers, predictive inferences (inferences for what will
happen next) are generally considered elaborative or optional. Contrary
to some previous research, a reading time experiment produced evi-
dence for the on-line generation of predictive inferences during nar-
rative text comprehension. Participants read passages that were de-
signed to elicit inferences about what would happen next at a certain
point in the story. Immediately following the point at which the in-
ference was anticipated (the inference-generating sentence), the next
sentence contradicted the inferred information. In a control condition,
the story leading up to the inference-generating sentence was altered
so that the inference would no longer be plausible. Reading times for
the inference-contradicting sentences were significantly slower in the
inference condition. The results suggest that the occurrence of pre-
dictive inferences may be underestimated when experimental materi-
als consist of isolated sentences rather than connected discourse.

42)

Retention of Explained and Unexplained Data During Abductive
Reasoning. M. BAUMANN & J. F. KREMS, Chemnitz University of
Technology—Abduction is the process of finding a best explanation
for a given set of data. Since this process is mainly sequential, like
medical diagnosis, storing data and hypotheses in memory is crucial.
We examined this in a task where subjects received data successively.
In the first two experiments, a probe datum was shown during the task,
and the subjects had to recognize it as old or new. In Experiment 3,
they had to assess a suggested hypothesis as possible or not, given the
already shown data. Unexplained data are recognized faster and more
accurately than explained ones for short retention intervals. The
recognition of unexplained data declines with longer intervals; ex-
plained ones remain stable. Hypotheses related to explained data are
assessed faster and more accurately. This argues for an active reten-
tion of unexplained data in working memory and the transfer into a
more stable representation by way of explanation.

¢ HUMAN LEARNING/MEMORY *

43)
Immediate Ordered Recall: Product of Adjacent Conditionals Ap-
proximation. RICHARD SCHWEICKERT & SHENGBAO CHEN,




Posters 44-50

Thursday Evening

Purdue University—Immediate ordered recall performance is often
reported in terms of recall of individual items or of entire lists. To re-
late them, an obvious hypothesis is that items are recalled indepen-
dently. This is easily rejected. We propose that a good approximation
for recall of an entire list is the product of the conditional probabili-
ties that each item is recalled, given its immediate predecessor was re-
called. Two experiments show that the approximation is not exactly
correct, but the prediction error is small. The approximation predicted
recall of entire lists about as well as the theory of Anderson and
Matessa (1997). A formula used in their theory is that the probability
of recalling an entire list is the product of the probabilities that each
group of items (chunk) is retrieved, times the probability that each
item is recalled, given that its group is retrieved. The experiments
show that this formula is not exactly correct.

44

The Effect of Retrieval Cues on False Memories for Pictures and
Words. MARYELLEN HAMILTON, St. Peter's College—The effect
of retrieval cues on false memories for both pictures and words was
examined. Participants were presented with either pictures or words
from different categories. For each category the most common exem-
plar was not presented (e.g., in the category animals, dog was not pre-
sented). Participants performed either a free-recall or a category-cued
recall test. When items were studied as pictures, participants recalled
significantly more target false alarms (e.g., dog) in the category-cued
recall condition than in the free-recall condition. However, when items
were studied as words, there was no significant difference in the num-
ber of target false alarms for the two recall tests. Implications of these
results on theories of false memory are discussed.

45)

Organization and Use of the Mental Lexicon by Deaf and Hearing
Individuals. MARC MARSCHARK & CAROL M. CONVERTINO,
National Technical Institute for the Deaf, CATHY MCEVOY,
University of South Florida, & ALLISON MASTELLER, National
Technical Institute for the Deaf—In three experiments, the organiza-
tion of the mental lexicons in deaf and hearing college students was
explored. Experiment 1 identified seven dominant types of single-word
associations given by the two groups; only the frequency of completion/
qualifier associations differed reliably between groups. Experiment 2
focused on category—exemplar and exemplar—category relations. Results
paralleled Experiment 1 but indicated reliable, asymmetric patterns of
responding in deaf and hearing individuals. Experiment 3 used an
analogies task based on six of the categories of associates observed in
Experiment 1. Significant differences between deaf and hearing stu-
dents were found in all six. Hearing students’ patterns of responses
reflected their lexical organization, whereas deaf students’ did not.
Analyses involving deaf students’ reading abilities focus the discus-
sion on the interaction of word knowledge, world knowledge, and lit-
eracy skill.

(46)
Working Memory Span and Instructional Set During Reading Com-
prehension. KANDI JO TURLEY-AMES, Idaho State University—
Previous research (Rose & Engle, 1998) has documented differences
in sensitivity to instructional set (speed vs. accuracy) during list learn-
ing of paired associates as a function of working memory (WM) span.
Also, previous research from our lab has demonstrated the importance
of strategy use when measuring WM span. WM span scores were bet-
ter predictors of measures of reading ability when strategy use on the
operation span measure was controlled for. In the present research, the
instructional set for the criterion task, a reading comprehension test,
was examined. Instructional set varied in terms of reading goal, timing,
and opportunity to return to the text. Correlations between operation
WM span scores and measures of reading ability differed as a func-
tion of instructional set. Processing differences on the reading compre-
hension test emerged as a function of instructional set and WM span.

47

Role of Rehearsal in Object and Location Working Memory. JING
CHEN & SARAH McGRATH, Grand Valley State University—The
present study investigated whether rehearsal is involved in the main-
tenance of two different types of visuospatial information, object
identities and object locations. In Experiment 1, the presence of re-
hearsal was examined using a dual task paradigm similar to the one
used by Washburn and Astur (1998, Experiment 4). Results showed
that responding to a tone was not significantly slower when abstract
patterns or random locations were maintained in working memory, as
compared with a control condition in which there was no memory
load. In Experiment 2, intervals between serially presented memory
items (ISI) were manipulated. No effect of ISI was found on memory
of either abstract patterns or locations. The converging evidence from
these experiments suggests that unlike verbal information, both ob-
ject identities and object locations can be maintained in working
memory without being actively rehearsed.

48)

The Effect of Spatial-Temporal Coupling on Sequence Learning.
JACQUELINE C. SHIN & RICHARD B. IVRY, University of
California, Berkeley—A serial reaction time task was used to investi-
gate learning of concurrent temporal and spatial sequences. In Experi-
ment 1, a temporal sequence and a spatial sequence were presented
simultaneously; the response was based on stimulus duration, and
stimulus location was incidental to the task. A phase-shift probe in-
dicated that the two sequences were integrated into a common repre-
sentation when they were of equal length and correlated with each
other. In Experiment 2, a temporal sequence was presented when the
stimulus location was constant, random, or correlated with the tem-
poral sequence. In Experiment 3, responses were based on stimulus
location; timing (response-to-stimulus interval) was incidental to the
task. In the latter two experiments, learning of the response-relevant
sequence in the correlated condition (where sequence integration
could occur) was similar to learning in the constant and random con-
ditions. Together, the results suggest that sequence integration influ-
enced the expression, rather than the learning, of action-related se-
quential information.

49)

Memory Dynamics in Hindsight Biases. SARA L. APPLETON-
KNAPP, ROBERT A. BJORK, THOMAS D. WICKENS, & ELIZA-
BETH LIGON BJORK, UCLA—When individuals are asked general
knowledge questions and later provided the correct answers to those
questions, they frequently exhibit a hindsight bias when asked to re-
call their earlier answers: They misreport their earlier answers in ways
that reduce any discrepancy between those answers and the correct an-
swer. Previous research on hindsight bias has focused on decision and
reconstruction dynamics at the time participants recall their earlier an-
swers. We designed the present experiments to explore the contribu-
tions of other memory processes, such as retrieval as a learning event,
competition, inhibition, and source confusion. Overall, our results
suggest that all the following play a role in hindsight biases: (1) ef-
forts to retrieve one’s earlier answer at the time the correct answer is
provided, (2) enhanced learning of a correct answer resulting from a
failed earlier effort to retrieve that answer, and (3) proactive- and
retroactive-interference dynamics that are sensitive to final retention
interval.

(50)
A New Method for Assessing Memory-Based Sequence Smoothing.
NEIL BERG & RICHARD B. ANDERSON, Bowling Green State
University—It has been shown previously that when people encounter
a sequence of quantitative values, they remember a smoothed version
of the sequence. Specifically, the value recalled for any given position
in the sequence tends to gravitate toward adjacent (previous and sub-
sequent) values. However, there are questions about whether the pre-
vious findings were contaminated by statistical artifacts. The present
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experiment was designed to amplify the smoothing effect by repeatedly
recycling subjects’ output: Subjects memorized a number sequence,
attempted to retrieve that sequence, memorized the retrieved version
of the sequence (with a small amount of noise added), attempted to
retrieve that sequence, and so on until the sequence had been recycled
20 times. The new experimental procedure was designed to amplify
smoothing so that it may be readily observed in a graphic presentation
of the data. Preliminary evidence suggests that the new procedure does,
indeed, discriminate between genuine and artifactual smoothing.

1)
The Effect of Degrees of Visual Distinctiveness in the Middle of a
List. ROBERT J. NEMETH, Louisiana State University, BRIAN H.
BORNSTEIN, University of Nebraska, Lincoln, & CRAIG B. NEELY,
Louisiana State University—Two experiments were conducted to ex-
amine the effect of visual distinctiveness on an item in the middle of
a list in a serial recall task. Specifically, the relationship between the
degree of distinctiveness and degree of enhanced recall for the mid-
dle item was examined. In Experiment 1, distinctiveness was manip-
ulated by varying the relative size of the middle item in a list com-
pared with a control condition in which the middle item was the same
size as the other items in the list. In Experiment 2, distinctiveness was
manipulated by varying the dimensions of color and size of the mid-
dle item in a list independently and in conjunction, as compared with
a control condition in which the middle item was the same color and
size as the rest of the items in the list. The results of the two experi-
ments indicated that while making the middle item in a list distinctive
increased the recall of that item, as compared with a control condi-
tion, the degree of distinctiveness did not result in degrees of en-
hanced recall. These findings conflict with the results of Gumenik and
Levitt (1968), who found that gradations in distinctiveness for an item
in the middle of the list produced gradations in recall. The results are
considered in light of theoretical explanations for the effects of dis-
tinctiveness on memory.

(52)

Decay of Visual Memory Is Due to Decreased Signal, Not Increased
Noise. JASON M. GOLD, Indiana University, ROBERT SEKULER,
Brandeis University, RICHARD F. MURRAY, University of Toronto,
& ALLISON B. SEKULER & PATRICK J. BENNETT, McMaster Uni-
versity—Memory for visual patterns decays with the passage of time.
This decay could be due to a reduction in internal signal strength, an
increase in internal variability, or both. To distinguish among these
possibilities, we estimated the effect of time delay on internal noise
and signal strength by measuring observers’ equivalent input noise,
response consistency, and calculation efficiency in a same/different
visual pattern matching task. Increasing the time delay between stim-
uli from 100 to 2,000 msec had no effect on additive internal noise
but reduced calculation efficiency by about 200%. The consistency of
responses between two passes through the stimulus set did not change
with time delay, demonstrating that the passage of time had no effect
on signal-dependent internal noise. These results imply that visual
memory’s decay over time is due only to a reduction in internal signal
strength and strongly constrain theories of visual memory.

(53)
Individual Differences in Early Childhood Recollections. JEN-
NIFER P. PELUSO, Mercer University, PAUL R. PELUSO, Georgia
State University, & JANINE P. BUCKNER, Seton Hall University—
We have recently reported findings that the emotional valence of lab-
oratory stimuli can affect the kinds of details about these stimuli that
are remembered. We have also found that the influence of valence de-
pends on the level of processing used during encoding of these stim-
uli. In the present investigation, we examined whether similar differ-
ences in memories could be obtained in autobiographical memory. We
also explored whether individual differences in cognitive traits related
to processing were predictive of differences in these memories. Partici-
pants were asked to provide written narratives about their recollections

of early childhood experiences and then rated their memories on a ver-
sion of the Memory Characteristics Questionnaire. Differences are re-
ported as a function of the emotional valence of participants’ memo-
ries and as a function of participants’ reported need for cognition and
coping style.

(54)

Dissociation of Short- and Long-Term Memory Recency Effects:
A Case Study. RANDI C. MARTIN, MARY R. NEWSOME, &
MONICA L. FREEDMAN, Rice University—Although some re-
searchers have argued that recency effects in short- and long-term
memory tasks arise from the same source, others have suggested that
these recency effects are attributable to different memory compo-
nents. We report a patient, S.J.D., who failed to show a short-term re-
cency effect in the serial recall of auditorily presented word and non-
word lists. This absence of a recency effect has been consistently
reported in patients like S.J.D. who have difficulty retaining phono-
logical information over the short term. On long-term memory tasks
involving the recall of the order of U.S. presidents and the order in
which characters appeared on and left her favorite television show, she
showed a recency effect as large as that of controls. This dissociation
supports the contention that the short-term recency effect derives from
the salience of phonological codes for words at the end of a list
whereas long-term recency effects derive from other sources.

(55

Do Spatial Memories Degrade Over Long Retention Intervals?
M. JEANNE SHOLL & STEPHANIE K. FRAONE, Boston College—
A cross-sectional study of memory for interlandmark relations at re-
tention intervals of 0, 1, 2, or 3 years is reported. The purpose of the
experiment was to assess the stability of spatial memories over long
retention intervals, using both chronometric and paper-and-pencil
methods. Of particular interest was (1) whether old memories of met-
ric spatial relations are more inexact than new memories and, if so,
(2) whether old memories are more subject to categorical bias than
new memories, as predicted by the Huttenlocher et al. (1991) model
of spatial coding. Two types of categorical bias are examined: ego-
centric bias and allocentric bias.

(56)

Individual Differences in the Effectiveness of Warnings in the DRM
Memory Paradigm. BRIDGETT J. HARSH, Indiana University, &
RICHARD D. PLATT, St. Mary's College—Individual differences in
the effectiveness of warnings in the DRM false memory paradigm
were examined. Individual differences being investigated included
personality and cognitive inventories, as well as academic performance
measures. Participants who had completed the DRM task (without
warnings) 1 year earlier were asked to participate in an additional
memory session. In this second session, the participants completed
the DRM memory task again, but after being warned about the nature
of the memory illusion. Academic performance was the best predic-
tor of the effectiveness of the warnings in reducing the occurrence of
false memories. Those with high academic achievement benefited
most from the presence of warnings. Implications for the investiga-
tion of false memories and the processes underlying performance on
the DRM task are discussed.

(57
False Memory Effects for Concrete, Abstract, and Emotion Words.
ERIK L. OLHEISER, LISA M. BAUER, & JEANETTE ALTARRIBA,
SUNY, Albany, & NICOLE M. LANDI, University of Pittsburgh—
Previous research investigating word-type effects has typically used
concrete and abstract words. A common finding is that concrete words
demonstrate an advantage in memory tasks, a result known as the
“concreteness effect.” The present research investigated word-type ef-
fects within a word-list paradigm (Deese, 1959; Roediger & McDermott,
1995) to determine whether concreteness effects hold here as well. In
addition, the present research extended the usual word-type di-
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chotomy to include emotion words. Emotion words are often catego-
rized as abstract words, but this may be inappropriate since these two
word types seem to have distinct representational features (Altarriba,
Bauer, & Benvenuto, 1999). Specific features might contribute to ad-
vantages or disadvantages in processing emotion words, as compared
with abstract words. The false memory paradigm was used to demon-
strate these differences. Finally, results of the present research will be
discussed with reference to various theoretical positions involving
both false memory and word-type effects.

(58)

Recognizing the Unstudied Face: The Effect of Prolonged Relational
Processing. GERALD A. EPLING, MindJava—In this study, which
contrasts the effects of relational processing and item-specific pro-
cessing, a postulated decrease in the ability of subjects to distinguish
between studied and unstudied faces (conjunctions) was observed
with increased levels of relational processing. Under similar condi-
tions, there was no decrease in the ability to reject conjunctions for
the contrasting, item-specific encoding condition. Conjunctions were
formed for this study by replacing the eyes and nose from one face
with the eyes and nose of another face. The observed ability on the
part of the item-specific processing group was attributed to the bind-
ing activity of item-specific processing.

(39)

The Role of Encoding Strategies in Directed Forgetting Benefits.
LILI SAHAKYAN, Florida State University, & PETER F. DE-
LANEY, University of Florida—Retrospective verbal reports re-
vealed that participants in list-method directed forgetting experiments
are more likely to switch encoding strategies between the two lists in
the forget group than in the remember group and are more likely to
benefit from such a change. Our subsequent experiments showed that
benefits disappeared when participants’ encoding strategies were con-
trolled. This was true when participants were forced to use the same
strategy on both lists, as well as when they switched strategies between
the lists. Benefits may be due to the mix of strategies engendered by
the interaction between individual differences and the between-list in-
structions, which would explain why benefits are difficult to obtain
with small sample sizes.

(60)

Testing a Model of False Recall: Semantic Elaboration Versus
Verbatim Rehearsal. KERRI A. GOODWIN & MEGAN MOON,
Kalamazoo College—Goodwin, Meissner, and Ericsson (in press)
proposed a model of false recall that reliably predicted the likelihood
of false recall based on verbalizations of critical lures during encod-
ing. Verbal reports from Goodwin et al.’s study demonstrated that in-
dividuals typically generated one of two types of encoding strategies:
semantic elaboration and verbatim rehearsal. Semantic elaboration
was predicted by their model to be related to a higher likelihood of
false recall. The present study experimentally tests Goodwin et al.’s
model, using the original Roediger and McDermott (1995) word lists.
Participants were instructed to elaborate or rehearse list items. Verbal
reports were also collected to assess encoding and retrieval strategies
as predicted in Goodwin et al.’s model of false recall. Preliminary re-
sults show that semantic elaboration leads to higher levels of correct
recall, but not of false recall. Implications for Goodwin et al.’s model
are discussed.

(61)
Eyewitness Testimony: Gender Differences in Noticing and Remem-
bering. BOB UTTL, Oregon State University, & PETER GRAF,
University of British Columbia—Are women and men equally skilled
as eyewitnesses? Two studies (each with >100 participants) examined
encoding and memory for men and women depicted in color pho-
tographs. The photographs showed full head-to-toe frontal views in
the first study and frontal close-ups of faces in the second study. The
results from the first study showed no gender differences in encoding

and memory; by contrast, the second study showed higher encoding
and recall of details about faces by women than by men. To gain fur-
ther insight into this finding, we also examined the influence of indi-
vidual differences variables (e.g., intelligence, processing resources,
personality) on both encoding and recall of details. We will explore
the applied forensic implications of the findings.

(62)

Use and Effectiveness of Web-Based College Teaching Aids. LORIR.
VANWALLENDAEL, University of North Carolina, Charlotte—Web-
based study aids (including practice tests, class notes, and previews
of powerpoint slides) were made available to students in a history and
systems of psychology class for two semesters. Self-report data from
120 students indicated that the majority of students made at least some
use of the Internet resources. Furthermore, correlations between self-
reported Web use and students’ final exam scores indicated that in-
creased use of Web-based study aids was associated with better ab-
solute performance on the final exam and with greater improvement
relative to earlier exams.

(63)

Are DRM Critical Words Rehearsed During Study, Thereby Pro-
ducing False Memories? JOHN SEAMON, IHNO LEE, SARAH
TONER, RACHEL WHEELER, MADELEINE GOODKIND, &
ANTOINE BIRCH, Wesleyan University—Researchers have sug-
gested that participants in the Deese/Roediger and McDermott pro-
cedure demonstrate false memory because they activate representa-
tions for nonpresented critical words during study. In two experiments,
160 participants studied eight visually presented DRM word lists
(e.g., thread, pin, eye, . . .) at a rate of 2 or 5 sec per word. Half of the
participants rehearsed silently; the other half rehearsed orally. A large
majority of the oral rehearsal participants rehearsed at least one crit-
ical word during study, with approximately half of the critical words
rehearsed on average. Following study, the participants’ memory for
the DRM word lists was tested by recall or recognition. Typical false
memory results were obtained for both memory measures following
each presentation rate and rehearsal condition. Data will be presented
to show the differential effects of critical word rehearsal at study on
subsequent recall, recognition, and remember/know judgments for
recognized words.

* RECOGNITION MEMORY *

(64)

A Role for Familiarity in Associative Recognition. JOEL R.
QUAMME & ANDREW P. YONELINAS, University of California,
Davis—In tests of associative recognition, participants must discrim-
inate between intact and recombined versions of previously studied
associations. Previous research has shown that individuals rely heav-
ily on recollection for associative recognition to the relative exclusion
of familiarity, as indicated by linear receiver-operating characteristic
(ROC) curves. Two experiments were conducted to examine the
shapes of ROCs in associative recognition of word pairs that had been
encoded either as unitary wholes (i.e., compounds) or as separate
units. Curvilinear ROCs were consistently observed in compound-
word conditions, but not in separated-word conditions. The results in-
dicate that familiarity can be used to make associative recognition
judgments when elements of an association are encoded as a unitized
whole.

(65)
The Hippocampus, Retrieval, and Recognition Memory. JEFFREY
S. KATZ, Auburn University, & ANTHONY A. WRIGHT, ANDREW
C. PAPANICOLAOU, PANAGIOTIS G. SIMOS, EDUARDO M.
CASTILLO, & JOSHUA 1. BREIER, University of Texas Health
Science Center, Houston—The hippocampus is involved in memory,
but how it is involved is not completely understood. We contribute ev-
idence about the role of the hippocampus in nonspatial recognition
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memory. A double dissociation of the left and right hippocampal ac-
tivity was shown for retrieval of words or kaleidoscope pictures, using
magnetic source imaging (MSI). MSI is better suited for this type of
study than positron emission tomography (PET) or functional mag-
netic resonance imaging. Lists of words or kaleidoscope pictures were
presented, followed by tests of list items and foils, during which brain
activity was recorded. There was greater activation in the left than in
the right hippocampus with abstract nouns (e.g., relief) and greater
activation in the right than in the left hippocampus with kaleidoscope
pictures. This double dissociation indicates that the hippocampus is
actively involved in recognition memory.

(66)

Priming Affects Decision Bias in Short-Term Recognition Memory.
VINCENT R. BROWN, Hofstra University, & DAVID S. GORFEIN,
University of Texas, Arlington—A recognition version of the Brown—
Peterson task was modified to examine the way in which priming af-
fects underlying short-term memory processes. Participants were
asked to recognize whether a probe was either from the current trial
only, from a previous trial only, or from either the current trial or a
previous trial. Surprisingly, priming had little effect when participants
recognized items from the current trial only or previous trials only but
affected performance when participants were to recognize items from
both the current trial and previous trials. A version of Brainerd et al.’s
(1999) conjoint recognition model fits these data better than a modi-
fied source-monitoring model (Batchelder & Riefer, 1990). Analysis
of model parameters suggests that the effect of the prime is to increase
participant’s response bias under dual-recognition instructions, but
priming has little effect on gist and verbatim memory processes in this
paradigm.

(67)

Evidence for a Dual-Process Interpretation of the Word Frequency
Mirror Effect. JASON ARNDT & LYNNE M. REDER, Carnegie
Mellon University—Recently, theorists have suggested that the word
frequency mirror effect in recognition memory can be understood in
terms of a dual-process model (e.g., Joordens & Hockley, 2000; Reder
et al., 2000). These explanations posit that the higher hit rate for low-
frequency items is driven by recollection, and the higher false alarm
rate for high-frequency items is driven by familiarity. In the present
experiment, we demonstrate that the analysis of ROC curves provides
critical information in support of this interpretation. When partici-
pants were required to discriminate between studied nouns and their
plurality reversed complements, the ROC curve relating hits and false
alarms was accurately described by a threshold model, such as an all-
or-none recollection process. Furthermore, these ROC curves showed
characteristics consistent with the interpretation that low-frequency
items were recollected more than high-frequency items, providing
support for the dual-process explanation of the word frequency mir-
ror effect.

(68)
Support for a Dual-Process Account of Mirror Effects in Recog-
nition. MELANIE CARY & LYNNE M. REDER, Carnegie Mellon
University—Manipulating list strength (e.g., by presenting each study
item only once in the weak list condition, but multiple times in the
strong list condition) produces a mirror effect of more hits and fewer
false alarms for the strong list than for the weak list condition.
Additionally, manipulating list length produces a mirror effect of
more hits and fewer false alarms for short than for long lists. We ex-
tend the SAC theory of memory (Reder et al., 2000), which accounts
for the word-frequency mirror effect, to provide a formal dual-process
account of the list-strength and list-length mirror effects. This frame-
work makes new predictions for participants’ remember and know re-
sponses to targets and lures as a function of list strength and list length.
We present remember and know data from separate list strength and
list length experiments, along with SAC model fits to each data set.

¢ REPETITION/PRIMING EFFECTS *

(69)

Mere Exposure Effects for Supraliminal Stimuli: Examining the
Correction Process. DIANE M. STE-MARIE, AMY E. LATIMER,
& STEPHANIE BRUNET, University of Ottawa—Bornstein and
D’Agostino (1992, 1994), in their perceptual fluency/attributional
model, suggested that the mere exposure effect would be diminished
when participants were aware that stimuli had been previously pre-
sented, due to the incorporation of a correction process. Two experi-
ments are reported that tested this prediction. Specifically, supraliminal
nonsense word stimuli were presented at varying exposure frequen-
cies during a study phase. This was followed by an affective-rating
phase wherein participants rated their liking for nonsense words that
had been presented in the study phase once, five times, ten times, or
not at all. Recognition judgments were also made for the same cate-
gories of stimuli in a separate phase (Experiment 1) or combined with
the affective-rating phase (Experiment 2). Bornstein and D’ Agostino’s
prediction of a correction process was not supported. In both experi-
ments, the strongest mere exposure effect was evident for stimuli that
had the best recognition performance (10X presentation).

(70)
Repetition Blindness: Out of Sight or Out of Mind? ALISON L.
MORRIS, Boston College, & CATHERINE L. HARRIS, Boston Uni-
versity—Does repetition blindness (RB) represent a failure of perception
or one of memory? Two experiments suggest that RB is a failure of
conscious perception. In Experiment 1, participants viewed RSVP sen-
tences containing orthographically similar words (“You won’t see a
pool in poor sections”). The second critical word was frequently omit-
ted from serial report; however, repetition priming for the second crit-
ical word (on a postsentence lexical decision task) was equivalent for
repeated and nonrepeated conditions. These results are consistent with
either a perceptual explanation based on token individuation theory
or a failure of reconstructive memory. In order to differentiate be-
tween these explanations, Experiment 2 did not require serial recall.
Instead, participants monitored RSVP sentences for a predetermined
target. Participants frequently failed to detect the target word when it
was preceded by an orthographically similar word. Furthermore, RB
effects in Experiment 2 were as large as those found in Experiment 1.

71

An Examination of Semantic Density and Familiarity in Semantic
Priming. PATRICK CONLEY & CURT BURGESS, University of
California, Riverside, & CATHERINE DECKER, Chaffey College—
The paper details the use of computational models—specifically, a
high-dimensional memory model (HAL, or the Hyperspace Analogue
to Language)—to investigate aspects of priming in spreading activa-
tion models. Analysis demonstrated a robust relationship between the
semantic density of the target word and reaction time data; frequency
was not a factor in this relationship. Furthermore, priming was de-
tected only when the target word had a sparse representational den-
sity. Finally, the relationship between HAL semantic density and
human-normed familiarity was examined using two different sets of
familiarity norms (Balota, Cortese, & Pilotti, 1999; Kacinik, Shears,
& Chiarello, 2000). A strong relationship was found between density
and familiarity, suggesting a heretofore undiscovered link between
these variables. These results suggest a new role for computational
models in exploring the mechanics of spreading activation theory and
word retrieval.

(72)
Relating fMRI Signals With Computational Properties of Visual
Object Recognition and Priming. DAVID R. ANDRESEN, CARMEN
E. WESTERBERG, CHAD J. MARSOLEK, JIANCHENG ZHUANG,
& XIAOPING HU, University of Minnesota—Using rapid-presentation
event-related functional magnetic resonance imaging (fMRI) at 4T, we
examined activations associated with visual object recognition and the
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changes in such activations associated with repetition priming of vi-
sual objects. Participants viewed primed and unprimed visual objects,
and they exhibited priming for abstract categories of objects (e.g.,
cups vs. pens), as well as for specific exemplars of objects (e.g., in-
dividual pens). Patterns of fMRI signals were related to computational
properties of neural-network models that were trained to perform both
abstract-category and specific-exemplar recognition of the same set
of objects as used in the human neuroimaging study. The results have
implications for the architecture of the neural subsystems underlying
visual object recognition, the mechanisms that underlie visual repeti-
tion priming, and potential integrations of neurally plausible models
of cortical information processing and relevant fMRI measures.

(73)
Homophone Priming in Associative Word-Stem Completion. KATH-
ERINE K. WHITE & LISE ABRAMS, University of Florida—Previous
research has shown that recognition of a word (e.g., “king”) is facili-
tated by prior presentation of a homophone (e.g., “thrown”) of the
word’s semantic associate (e.g., “throne”). The present experiment
tested word retrieval through a homophone’s semantic associate using
an adaptation of the associative word-stem completion paradigm.
Word-stems (e.g., “thrown-k___ ") were individually presented on a
computer, and participants completed the stem as quickly as possible
with the first word that came to mind. Results showed that priming
occurred across meanings of a homophone, such that retrieval of
“king” occurred more often when “k___” was paired with “thrown”
than when it was paired with an orthographic control word (e.g.,
“thought”). Furthermore, this priming effect interacted with homo-
phone frequency such that lower frequency homophones yielded greater
priming than did higher frequency homophones. Explanations of these
results are discussed in terms of node structure theory (MacKay, 1987).

e ImpPLICIT MEMORY *

(74)

Mnemonic Benefit of Perceptual Interference Is Due to Encoding
Effort. GROVER C. GILMORE & BETH A. PATTERSON, Case Western
Reserve University—Recall performance is better when material is
presented, followed by a visual mask. It has been argued that mask-
ing triggers compensatory processing of higher level perceptual struc-
tures (Hirshman, Trembath, & Mulligan, 1994). The present study
demonstrates that the memory benefit can be explained with a simple
encoding effort hypothesis. In the first experiment, the results of
Hirshman et al. were replicated; incidental recall was better for
masked words. In two other experiments, the quality of some words
was reduced not by masking, but by using a lower letter luminance.
The reduced luminance condition was found to yield better inciden-
tal recall. In a fourth experiment, it was found that the mnemonic ben-
efit was not elicited by an intentional memory task. The study sug-
gests that the increased effort in encoding difficult-to-process stimuli
(masked or low luminance) yields stronger memory traces. This ad-
vantage accrues only in an incidental memory task.

(75)
False Memory Effects in a Variety of Implicit Memory Tasks.
PETER J. BRUSS & DAVID B. MITCHELL, Loyola University,
Chicago—Several implicit memory tasks were adapted to assess
priming from lists of associated words using the DRM false memory
paradigm. Participants were instructed to remember words that were
highly associated to a nonpresented (target) word for a subsequent re-
call test. Priming for the nonpresented target was reliable on six of
seven tasks: inverted word naming, picture naming, word association,
word fragment completion, word stem completion, and word fluency.
Priming was not found for picture fragment identification. Priming
levels for targets often reached and sometimes exceeded that for pre-
sented items. Furthermore, a positive relationship was found between
the number of associates presented and both the overall level of prim-
ing achieved and the level of false recall elicited. Results suggest that

list presentation produces a strong associative activation for the non-
presented target and that the strength of activation may be related to
the likelihood of false recall.

(76)

Target Processing (Not Just Responding) at Encoding Improves
Perceptual Implicit Memory. BRIAN T. CRABB, Emory & Henry
College, & VERONICA J. DARK, lowa State University—It has been
reported that making an overt, task-relevant response to words at en-
coding improves later perceptual implicit memory for those words.
However, previous research has often confounded response with
whether the word was a target or a distractor at encoding. The present
study found an effect of overt, vocal responding on a later perceptual
identification task. However, a series of experiments determined that
the effect was not due to responding per se but, rather, was due to the
enhanced processing that target words received at encoding. Words
that were targets at encoding showed higher levels of perceptual im-
plicit memory than did words that were distractors at encoding. Words
that were targets but not spoken at encoding showed levels of percep-
tual implicit memory that were equivalent to those for target words
that were spoken at encoding. This target processing effect suggests
that perceptual implicit memory benefits from extralexical process-
ing at encoding, contrary to some views.

)]

Stems as Syllables and the Dysphonemic Effect in Visual Word-
Stem Completion. JANET M. GIBSON, Grinnell College—The dys-
phonemic effect is a reduction in priming of visual word-stem com-
pletion when the stem in isolation (e.g., mot) does not sound like the
stem in the target (e.g., mother). Two experiments varying in design
explored the confound of phonemic stems, often being the initial syl-
lable of the target. Both studies report evidence against the stem as ini-
tial syllable explanation for the dysphonemic effect.

(78)

Implicit False Memory Effects: Evidence for Explicit Contamina-
tion on a Perceptual Identification Task. JANINE M. JENNINGS &
NEIL T. BLOOMFIELD, Wake Forest University—False memory ef-
fects created with the Deese/Roediger and McDermott (DRM) para-
digm, in which studying a list of highly related words, (e.g., tired,
snore, bed) leads one to falsely remember seeing a nonpresented crit-
ical associate (e.g., sleep), have been found on indirect memory tests
(McDermott, 1997; McKone & Murphy, 2000). This result has been
interpreted to indicate that the DRM phenomenon occurs because the
critical associates are brought consciously to mind. However, the pos-
sibility that implicit false memory is due to explicit contamination re-
mains to be ruled out. To test this idea, we used the DRM paradigm
with a perceptual identification task under conditions of full and di-
vided attention at test. Implicit false memory effects occurred under
full attention but were eliminated when attention was divided. Identi-
fication of study words also decreased, suggesting that explicit cont-
amination can occur with perceptual identification tasks and may ac-
count for implicit false memory.

79
Is One Trial Learning Enough for Implicit Memory for New Associ-
ations? YEI-YU YEH, National Taiwan University (sponsored by
Ovid Tzeng)—One exposure of new associations between unrelated
stimuli produces incomplete representation that is error prone. In a se-
ries of experiments, I examined alternative explanations for the fail-
ure to obtain implicit memory for newly learned picture—word pairs
(Dean & Young, 1996). These accounts include interference between
pictures and words, response bias in judgment, information availabil-
ity, and task specificity. None of these accounts can explain why per-
ceptual contiguity or unitization is insufficient to produce association-
specific repetition priming. In contrast, one trial can produce priming
for new associations between word pairs and yet be insufficient to pro-
duce priming for word—nonword pairs. Ease of integration process
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in linking the unrelated members appears to influence the manifesta-
tion of association-specific repetition priming. When unrelated rep-
resentations are difficult to integrate, multiple trials of learning are
necessary.

¢ LETTER/WORD PROCESSING ¢

(80)

Effects of Semantic Distance in Visual Word Recognition. PAUL D.
SIAKALUK, University of Alberta, LORI BUCHANAN, University
of Windsor, & CHRIS WESTBURY, University of Alberta—Semantic
distance (SD) is defined as the average distance between a word and
its 10 nearest neighbors in co-occurrence space. A word having a low
SD is relatively close to its neighbors, whereas a word having a high
SD is relatively distant from its neighbors. The effects of SD in visual
word recognition were examined as a function of both task and task
difficulty. In lexical decision, in which nonword difficulty was ma-
nipulated, low-SD words were recognized more rapidly than high-SD
words, regardless of task difficulty. In semantic categorization, low-
SD words were again recognized more rapidly than high-SD words.
Finally, in three hybrid lexical decision—semantic categorization tasks
(using the same nonword manipulations as those used in the lexical
decision tasks) low-SD words were once more recognized more rapidly
than high-SD words, regardless of task difficulty. Implications of these
findings for visual word recognition are discussed.

81

Spelling—Meaning Consistency Effects in Word Recognition. ERIN
KNUDSEN & DEBRA JARED, University of Western Ontario—We
examined how affixed words are processed during reading. Experi-
ments compared lexical decision latencies to words containing a real
affix (e.g., irrational), a pseudo-affix (e.g., irrigate), and no affix (e.g.,
spectacle). Additionally, we examined whether the consistency of the
mappings between the spelling of the affix and the meaning of the
affix influenced the pseudo-affix effect. We found a pseudo-affix ef-
fect only when the affix letter patterns occur in many words and the
affix letter patterns are used as affixes relatively often. These results
support a connectionist view that suggests that morphological effects
arise from the influence of knowledge of covariant relationships be-
tween orthography and meaning and are sensitive to the frequency and
consistency of these relationships.

(82)

The Role of Font in Letter Recognition. ISABEL GAUTHIER,
Vanderbilt University, WILLIAM G. HAYWARD & CHUN-NANG
WONG, Chinese University of Hong Kong—Prior work by Sanocki in-
dicates that font information is used while identifying letters. We ex-
plore this phenomenon as a possible effect of reading expertise and
generalize it across two very different writing systems. A highly con-
strained serial visual search task was used to measure the time re-
quired to recognize 100 Roman letters organized in a 10 X 10 array.
English readers recognized letters faster when each line showed let-
ters in the same font than when the font was mixed through the array.
A similar experiment with Chinese characters revealed similar facil-
itation from font regularity in Chinese readers. In a third experiment,
non-Chinese readers tested with Chinese characters showed a pattern
of performance that was inconsistent with the same use of font infor-
mation. The results are consistent with the hypothesis that “font tun-
ing” is an ability acquired through experience with a writing system.

(83)

Causal Relationships Among Speech (and Nonspeech Auditory)
Perception, Phonemic Awareness, and Reading Skill. REBECCA L.
SANDAK, Haskins Laboratories and Yale School of Medicine—This
study investigated (1) the relationships among speech perception,
phonemic awareness, and reading skill by measuring the development
of these skills in first grade children over a period of one school year
and (2) the nature of the auditory perception deficits that may con-
tribute to deficits in phonemic awareness and reading skill. Results
replicated previous findings of a reciprocal relationship between phone-
mic awareness and reading skill. This relationship was only slightly
mediated by speech perception and was not at all mediated by the abil-
ity to make temporal order judgments (TOJs) to rapidly presented tone
stimuli. There was no evidence for direct causal links between any of
the auditory perception measures (either speech or nonspeech) and
reading ability and only limited unique associations between auditory
perception and phonemic awareness. The results suggest that for the
general population of children, phonemic awareness (not auditory per-
ception) is the best predictor of subsequent reading success.

(84)
Dissociative Priming Effects for Word and Nonword Targets. TODD
A. KAHAN, University of Southern Mississippi, KATHERINE M.
MATHIS, Millsaps College, & JOHN J. SELLINGER, University of
Southern Mississippi—Responses to targets following related word
primes are typically faster when targets are words (e.g, DOG—CAT),
but slower when targets are nonwords (e.g., DOG-CAZ), both com-
pared with their unrelated control conditions (e.g., BAG—CAT; BAG—
CAZ). These priming effects have been used as an index of semantic
activation. Recently, Neely and Kahan (2001) have suggested that
nonword targets may be more sensitive than word targets for detect-
ing semantic activation. This claim was examined in an experiment in
which a letter search was conducted on the prime. In general, letter
search has typically eliminated priming for word targets (see Maxfield,
1997). The results indicate dissociable effects for words and nonwords.

(85)

Partly Colored Chinese Characters Yield Color Word Interference.
HARVEY H. C. MARMUREK & SAMANTHA LUK, University of
Guelph—Bilinguals named the colors in which Chinese characters
were printed. The characters formed color words, homophones of
color words, or nonwords. Color words were printed in incongruent
colors. Nonwords were created by interchanging the positions of the
orthographic units forming the color words. Displays were presented
in one of three conditions: The entire character was colored; an or-
thographic unit was colored; contiguous parts that did not form an or-
thographic unit were colored. In this nonunit condition, the number
of strokes colored was equivalent to that for the unit condition. Whether
responses were in English or Cantonese, latencies were longer for
color words than for homophones or nonwords when the entire char-
acter was colored. Color word interference was reduced, but signifi-
cant, when only part of the display was colored. There was no effect
of whether the colored part formed an orthographic unit. These results
reflect the primacy of whole word units over component orthographic
units in reading Chinese.

(86)
The Role of Inhibitory Competition in Activation-Based Models
of Word Recognition. CHRISTOPHER R. SEARS, University of
Calgary, & STEPHEN J. LUPKER, University of Western Ontario—
In activation-based models of word recognition (e.g., Grainger &
Jacobs, 1996; McClelland & Rumelhart, 1981), the presentation of a
word activates the lexical representation of the word itself, as well as
the lexical representations of other, orthographically similar words
(i.e., the word’s orthographic “neighbors”). According to these mod-
els, the activated lexical units then compete with one another via mu-
tually inhibitory connections, with this competition process being as-
sumed to play a major role in determining the speed of lexical selection.
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We report a series of simulations and empirical studies that explore
and evaluate this lexical competition assumption. Our results suggest
that these models may overestimate the importance of lexical compe-
tition in visual word recognition.

(87)

The Referent Model of Lexical Decision: Simulations of the Ambi-
guity Effect. C. DARREN PIERCEY & MICHAEL R. W. DAWSON,
University of Alberta—Joordens and Besner (1994) performed com-
puter simulations of the ambiguity effect found during a lexical deci-
sion. They determined that when a distributed network (Masson,
1991) was presented with ambiguous words, it often ended up in an
incorrect blend state. They concluded that lexical decisions could be
made on the basis of early processing regardless of the eventual blend
state. The purpose of this poster is to present referent model computer
simulations of the ambiguity effect. As items are processed, they be-
come more and more like something that was previously learned. This
increase in similarity between the current state of the network and
memory is referred to as harmony. During processing, when the cur-
rent level of harmony is greater or less than the referent by a specific
amount, a word or nonword decision is made. These decisions are
made on the basis of early processing regardless of an eventual blend
state.

* PSYCHOLINGUISTICS *

(8%)

Syntactic Planning, Semantic Integration, and Subject—Verb Agree-
ment. ERIC S. SOLOMON & NEAL J. PEARLMUTTER, North-
eastern University—Three experiments examined syntactic planning
in production by looking for subject—verb agreement errors in com-
pleting fragments like “The drawing of/with the flower(s).” In
Experiment 1, the “of” prepositional phrase (PP) specified a repre-
sentational relationship, while “with” specified accompaniment. In
Experiment 2, the “of” PP specified a functional relationship.
Experiment 3 included “of” PPs similar to Experiment 1, along with
relative clause and sentence complement conditions. In all experi-
ments, speakers produced the largest error effect in the “of” condi-
tions. In Experiment 3, preliminary data indicate that relative clauses
also create larger error effects than sentence complements. These pat-
terns are related to the degree of semantic integration between the
words in the fragments. We argue that the integration relationship in-
fluences planning: More tightly integrated elements tend to be
planned together, and thus properties (e.g., grammatical number) of
such elements will have a greater chance of interfering with each
other, creating errors.

(89)

Why Do We Put the Place in the Wrong Word? NINA SILVERBERG
& NADINE MARTIN, Temple University (sponsored by Guy Van
Orden)—We developed a new method for inducing word exchange er-
rors (e.g., “She donated a library to the book™) in the laboratory in
order to investigate several factors that might influence the likelihood
of this type of error. We used the rapid serial visual presentation tech-
nique to present sentences in which target pairs of words were con-
trolled for phonological and semantic similarity. Participants at-
tempted to repeat the sentence after a very brief intervening task. Half
of the participants saw a prime prior to the sentence. On half of these
sentences, the prime was the second word in the pair of interest, and
on half it was an unrelated word. We found that when the target pairs
were phonologically related (house/horse), exchange errors were sig-
nificantly more likely; however, this effect interacted with the pres-
ence of the prime. Results are discussed in terms of theories of lan-
guage production and short-term memory.

90
Alphabetic and Nonalphabetic L1 Effects in English Semantic
Processing: A Comparison of Korean and Chinese English L2

Learners. MIN WANG, University of Pittsburgh, KEIKO KODA,
Carnegie Mellon University, & CHARLES A. PERFETTIL, University
of Pittsburgh (sponsored by James Voss)—When learners acquire a
new language and a new writing system (L2), they begin with the
structure of their native language and writing system (L1). Learners
of English encounter an alphabetic system that, in native skilled read-
ers, involves the sublexical and lexical coding of phonology when
reading for meanings. In these studies, we compared learners with an
alphabetic background, Korean, with those with a nonalphabetic back-
ground, Chinese. The two languages are unrelated. Would Korean
learners, who have acquired an alphabetic system similar to English
in its principles but not in its visual form, show a stronger use of
phonology in English reading than do Chinese learners of English?
Our two adult groups performed English semantic verifications with
homophone confusions (Van Orden, 1987). The results suggest that
phonological processing was functional for both groups. The proper-
ties of L1 and L2 systems both exert control on this level of phonology.

o1
Misinterpretations of Garden Path Sentences in Younger and
Older Adults. CARRICK C. WILLIAMS, FERNANDA FERREIRA,
ROSE T. ZACKS, & KIEL CHRISTIANSON, Michigan State Uni-
versity—This study examined what happens to the original, syntacti-
cally unlicensed interpretation of garden path sentences. For example,
in the sentence “While Anna dressed the baby spit up,” the initial read-
ing is that “Anna dressed the baby.” This reading has to be reanalyzed
in favor of the correct interpretation, “Anna was dressing herself.”
Recent findings (Christianson et al., in press) indicate that the origi-
nal interpretation lingers and affects comprehension judgments. We
examined possible age differences in this misinterpretation effect be-
cause older adults may have greater difficulty than younger adults
suppressing the original interpretations. We found the same general
pattern of results for younger and older adults, with both showing a
high level of persistence of the original interpretation. One age dif-
ference that emerged was that older participants were more likely to
infer a plausible object, rather than to adhere to the literal reading of
the sentences.

92)

Self-Organization in Sentence Processing. WHITNEY TABOR &
BRUNO GALANTUCCI, University of Connecticut—A system is
self-organizing if its large-scale systemic laws arise through the in-
teractions of small, independent parts. Self-organization can be de-
tected and distinguished from rule-governed processing if the sys-
temic laws hold only under conditions of convergent processing, when
enough time has passed for conflicts among soft-constraints to be re-
solved. We studied sentences like the following via self-paced reading:
The FBI called the politician (who was) sent/written the letter by the
activist. Indeed, high reading times in the reduced, morphologically
ambiguous verb version (politician sent the letter), in contrast with the
other three versions, indicated that the rules of grammar were not
being used to rule out parses immediately and that local, coherent
structures were temporarily activated, as would be expected under
self-organization and not under rule governance. A second study re-
vealed a central role for semantics in syntactic self-organization. We
show how the data favor self-organization over a two-stage, semantics-
second account.

93)
Speech Errors Across the Lifespan. JANET VOUSDEN & ELIZA-
BETH MAYLOR, University of Warwick—Dell, Burger, and Svec
(1997) proposed that the proportion of speech errors classified as an-
ticipations (e.g., moot and mouth) can be predicted solely from the
overall error rate, such that the greater the error rate, the lower the an-
ticipatory proportion (AP) of errors. We report a study examining
whether this effect applies to changes in error rates that occur devel-
opmentally and as a result of aging. Speech errors were elicited from
8- and 11-year-old children, young adults, and older adults. Error rates
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decreased from 8-year-olds to 11-year-olds to young adults, but there
was no difference between the error rates of young and older adults.
Eight-year-olds had a lower AP than 11-year-olds, but the AP of older
adults was higher than that of young adults. Thus, Dell et al.’s predic-
tion was confirmed with respect to development, but not with respect
to aging.

94)

Auditory Recognition of Lateralized Famous and Nonfamous Prop-
er Nouns. C. OHNESORGE, Gustavus Adolphus College, D. VAN
LANCKER, New York University, & A. MITRA, Gustavus Adolphus
College—A recent paper (Ohnesorge & Van Lancker, 2001) investi-
gated the ability of left and right cerebral hemispheres to recognize
famous and nonfamous proper nouns, using lateralized visual pre-
sentation. The left hemisphere performed better than the right for non-
famous items, as was expected, but recognition of famous nouns did
not differ by hemisphere, suggesting a role of the right hemisphere in
recognizing personally relevant material. Here, we explore this phe-
nomenon in auditory recognition. Auditory (spoken) versions of our
stimuli were presented to either the right or the left ear with white noise
to the opposite ear. The results reveal effects for hemisphere (Lhem >
Rhem) and notoriety (Famous > Nonfamous), but not the interaction
previously observed. However, left ear performance to famous proper
nouns equaled right ear performance on nonfamous proper nouns. The
dichotic listening condition may require a verbal challenge stimulus
to more clearly reveal the right-hemisphere capability.

¢ LANGUAGE/DISCOURSE PROCESSING

95)

Retrieval of Concepts in Script-Based Texts and Narratives.
MICHELLE L. RIZZELLA, Hobart & William Smith Colleges, &
EDWARD J. O’BRIEN, University of New Hampshire—Albrecht and
O’Brien (1991) found that with narrative texts, central concepts are
more quickly retrieved than peripheral concepts. In contrast, Yekovich
and Walker (1986) found that when concepts are embedded within
scripts, peripheral concepts are more quickly retrieved than central
concepts. In the present experiments, central concepts were generally
more quickly accessed than peripheral concepts. The only exception
occurs when script-based texts are used, the number of mentions or
elaboration of central and peripheral concepts is held constant, and the
measure of centrality is theme relatedness, rather than degree of in-
terconnectedness. Under those conditions, central concepts are more
difficult to access than peripheral concepts. Results are discussed
within the memory-based text processing view.

(96)
Paralinguistic Correlates of Discourse Structure. DALE J. BARR,
Beckman Institute, University of Illinois, Urbana-Champaign—
Speakers sometimes experience trouble when they introduce new ref-
erents into discourse. This trouble manifests itself in hesitations and
filled pauses (e.g., “uh” or “um”). These features of speech are par-
alinguistic in the sense that they acoustically “surround” language
without fundamentally altering its content. I argue that paralinguistic
features of spontaneous speech can aid listeners in coordinating ref-
erence. In a production experiment, I found that the acoustic form and
timing of hesitations predict whether referents are new or given:
Speakers produced longer pauses and were three times more likely to
say “um” when they referred to a new referent. A comprehension ex-
periment found that listeners can exploit this information to make pre-
dictions about the identities of referents. Listeners identified new ref-
erents faster when they heard descriptions preceded by “um” than when
the same descriptions were preceded by vocal noise (e.g., a cough).
Implications for theories of coordination in dialogue are discussed.

7
Effects of Emotional Information on the Mechanism of Suppression.
ISABELLE TAPIERO, Université Lyon 2—The goal of this study was

to investigate how emotional information affects the occurrence of the
suppression mechanism (Gernsbacher, 1990). Participants had to read
short narratives (modified from Gernsbacher et al., 1992) that described
daily life events. Readers’ representations of characters’ emotional states
were tested by target sentences either congruent or noncongruent with
previously stated information. Suppression mechanism was tested via
final textual sentences either close (two sentences) or distant (five
sentences) from the target sentences (congruent or noncongruent).
First, our results indicated that readers represent characters’ emotional
states. Second, readers also seem to “suppress” the noncongruent emo-
tional information to built a coherent structure. This confirms the oc-
currence of the suppression mechanism with emotional information.

98)

Irony Use in Face-to-Face and Computer-Mediated Interactions.
JEFFREY T. HANCOCK & PHILIP J. DUNHAM, Dalhousie Uni-
versity—Theories of verbal irony have identified a range of cues that
speakers use to signal ironic intent (e.g., nonveridicality, facial ex-
pressions, prosody, etc.). When these signals are unavailable, speak-
ers should be less willing to use irony and risk miscommunication.
Similarly, listeners should misinterpret irony more frequently when
fewer cues are available to identify ironic intent. These hypotheses
were tested by examining irony production and comprehension in 40
conversations that occurred either in a signal-rich face-to-face (FtF)
setting or in a signal-poor computer-mediated communication (CMC)
setting. Contrary to expectations, CMC speakers used more irony than
did FtF speakers. Addressees’ comprehension rates did not appear to
differ across the two settings, although addressees in the CMC con-
dition provided less evidence, either positive or negative, regarding
their comprehension. The observed differences are discussed in terms
of interpersonal factors that may influence a speaker’s decision to em-
ploy irony (i.e., public self-awareness).

99

Relationships Between Reading Levels and Temporal-Order Pro-
cessing: Support for the General-Deficit Hypothesis for Dyslexia.
ELISHEVA BEN-ARTZI, HARVEY BABKOFF, & LEAH FOSTICK,
Bar-Ilan University—There is a long-term ongoing discussion as to
the neurological basis of developmental dyslexia. One view states that
dyslexia is linguistically based and reflects deficits in phonological
awareness. The counterargument proposes that dyslexia has a more
general origin, including deficits in the temporal-order domain. If
dyslexia reflects a general deficit in temporal processing, then the de-
gree of reading impairment should correlate with the ability to dis-
criminate between tone orders. Twenty-three dyslexics and 26
nondyslexics judged tone order of pairs of 75-msec tones, 300 and 600
Hz, presented binaurally with ISIs between 8 and 150 msec. Level of
reading correlated negatively with speed of reading (r= —.34,p <.01)
and positively with reading accuracy (» =.31, p <.01). Findings sup-
port the temporal-order processing deficits hypothesis for dyslexia,
suggesting that reading deficits in dyslexia are a manifestation of a
more general deficit in processing sequences of linguistic and non-
linguistic stimuli.

(100)
Reader Preferences and Narrative Comprehension. DAVID N.
RAPP, Tufts University, & RICHARD J. GERRIG, SUNY, Stony
Brook—We suggest that when readers experience narratives, their ex-
pectations about the likelihood of narrative events are informed by
two types of analyses. Reality-driven analyses incorporate real-world
constraints involving, for example, time and space; plot-driven analy-
ses incorporate the hopes and preferences that emerge from the plot.
We explored the interaction of these two types of analyses in the ap-
plication of temporal situation models. Participants read stories in
which the final episode occurred after a minute time shift (i.e., “a
minute later”) or an hour time shift (i.e., “an hour later”). A first pair
of experiments documented the impact of readers’ reality-driven as-
sessments on judgments and moment-by-moment reading. A second
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pair of experiments included story material that instantiated plot-dri-
ven preferences for either a minute- or an hour-consistent outcome.
These preferences interacted with reality-driven analyses, again in-
fluencing readers’ judgments and reading times.

aot)

Acknowledgment Tokens: Navigating Joint Projects. ADRIAN BAN-
GERTER & HERBERT H. CLARK, Stanford University—Acknow-
ledgment tokens (ATs) are short interjections, such as “mhm,” “uh-huh,”
“okay,” and “yeah.” In past research, they have been treated as listener
feedback or as bids for the floor. Different tokens have been treated
as interchangeable in meaning. We present an alternative view, a joint
projects account of ATs. By this account, language is used primarily
for coordinating joint activity. We analyzed several corpora of task-
related communication ranging from experimental to naturalistic set-
tings, as well as different languages and media. We show that differ-
ent tokens are indeed used in different ways in grounding qualitatively
different moves. For example, “okay” is used to enter into and exit
from projects and subprojects, whereas “mhm” is primarily used as a
within-project continuer.

* DEVELOPMENT/AGING: MEMORY *

102)

Age and Skill Effects in Recognition Memory for Chess Opening
Sequences. MICHAEL TUFFIASH, NEIL CHARNESS, & JEFF
FEDDON, Florida State University, & CATHERINE VASIUKOVA,
Moscow State University—Many older experts exhibit domain-specific
preservation of complex cognitive performance despite age-related
declines in general cognitive abilities. However, when a given task is
too difficult or not ecologically valid, the general cognitive disad-
vantage of age may overwhelm the potential for knowledge-based
compensation. The present study addressed these issues in the domain
of chess. Intermediate and expert players from ages 16 to 72 were
asked to rate their confidence that two 16-move sequences from chess
games were identical or altered. Altered trials involved the transposi-
tion of 2 moves but resulted in the same final chess position. A con-
trol task replaced chess pieces with numbers. We observed a positive
main effect of skill and a negative main effect of age on recognition
memory. However, contrary to previous research with musicians and
pilots, the negative influence of age was stronger on memory for
domain-relevant chess piece sequences than on memory for domain-
irrelevant number sequences.

(103)
A Test of the Identification/Production Hypothesis of Repetition
Priming in Young and Older Adults. MATTHEW W. PRULL,
Whitman College—Young and older adults often do not differ sub-
stantially in measures of repetition priming, although significant age
differences favoring the young are sometimes observed. A recent hy-
pothesis (Gabrieli et al., 1999) suggests that older adults will show
less priming than young adults on tasks that involve stimulus produc-
tion to a cue, whereas older adults will show equivalent priming on tasks
that involve identifying a stimulus or one of its semantic attributes.
Although this hypothesis has been supported when Alzheimer’s patients
were compared with age-matched controls, no study has evaluated this
hypothesis with young and healthy older adults using tasks that are
matched for stimulus, timing, motor response, and dependent measure
factors. Participants made manufactured/natural judgments (identifi-
cation priming) and generated verbs associated with nouns (production
priming). Results indicate no age-related decrements in priming on ei-
ther task, contrary to the prediction made by the identification/produc-
tion hypothesis. Neuropsychological implications will be discussed.

(104)
Older Adults Have Difficulty Remembering Difficult Activities.
JULIE L. EARLES & ALAN W. KERSTEN, Florida Atlantic Uni-
versity—Older adults have consistently been shown to have more dif-

ficulty than younger adults remembering performed activities. One im-
portant variable that may influence age differences in activity memory
is the difficulty of the to-be-remembered activities. Twenty-four younger
and 24 older participants performed 16 cognitive activities that var-
ied in difficulty. They were then asked to recall the activities that they
had performed. Memory for the 8§ easiest activities was compared with
memory for the 8 most difficult activities. There was a significant in-
teraction of age and activity difficulty. Younger adults recalled approx-
imately the same number of easy and difficult activities, but older adults
recalled significantly more of the easy than of the difficult activities.
Increasing task difficulty or time pressure may increase the frustration
and anxiety level of participants, especially older participants.

(105)

Improving Adults Learning: An Intervention Based on Training
Self-Regulation. ALYCIA K. KUBAT-SILMAN & JOHN DUN-
LOSKY, University of North Carolina, Greensboro, & CHRISTOPHER
HERTZOG, Georgia Institute of Technology—A cottage industry of
memory intervention programs has arisen to alleviate both perceived
and actual memory failures in older adults. In a typical program, older
adults are trained to use various memory mnemonics. The efficacy of
a program is then estimated by the gains shown in performance from
pretraining tests to posttraining tests. Many successes have been
recorded, although in some cases the gains after training have not even
exceeded the gains shown by untrained participants. We describe a
memory intervention program based on training older adults both to
self-test and to use the outcomes from self-tests to regulate learning.
Evidence for the efficacy of this monitoring-based program will be
presented, and discussion will focus on future directions for memory-
training research.

(106)

Autobiographical Memories in Eventful and Stable Time Periods.
KATINKA DIJKSTRA, BARBARA KAUP, & MICHELLE BOUR-
GEOIS, Florida State University—Many studies have reported a
bump of autobiographical memories in young adulthood. No conclu-
sive explanation for this phenomenon has been given as of yet. The
aim of this poster is to explain this bump in relation to two major time
periods people experience in their lives: an eventful and a stable pe-
riod. The results suggest that memories from young adulthood prevail
in memories from the eventful period and that these memories are fre-
quently landmark events, as well as memories with high ratings of
self-relevance and emotionality. Cue word memories do not share
many characteristics with memories from the eventful and stable pe-
riods. Older adults had similar response times on the memory tasks
as younger adults, except for the cue word task, for which they had to
choose from a larger pool of memories. The context of a time period
in which memories are stored seems to facilitate retrieval.

(107)

Developmental Differences in Feature Memory and Feature
Binding. THOMAS C. LORSBACH, University of Nebraska, Omaha,
& JASON E. REIMER, California State University, San Bernardino—
Previous studies that have examined feature memory (e.g., objects, lo-
cations) and feature binding have found a binding deficit in older
adults (Chalfonte & Johnson, 1996; Mitchell, Johnson, Raye, Mather,
& D’Esposito, 2000). The present study adapted the procedure of
Mitchell et al. to examine potential developmental differences in fea-
ture memory and binding in third and sixth grade children. Memory
for individual features (pictures and locations) and the combination
of those features (pictures and locations) were measured using a
yes—no recognition task. The analysis of recognition scores indicated
that sixth graders performed better than third graders in their mem-
ory for features (pictures and locations), as well as in the combination
of those features. Significant is that these age differences were great-
est when children had to remember the combination of features.
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* DEVELOPMENTAL/AGING PROCESSES *

(108)
Aging and Perceptual Cues in Negative Priming. JOAN M.
McDOWD, University of Kansas Medical Center, FANI LOULA, New
York University, & MAGGIE SHIFFRAR, Rutgers University—A
decade ago, data showing age-related reductions in identity negative
priming were taken as evidence of an inhibitory deficit among older
adults. Since that time, however, several authors have reported age
equivalence in identity negative priming, leaving the task of identify-
ing the relevant factors that determine the presence or absence of age
differences in selective attention. The present study examined the role
of surface segmentation cues in negative priming. Thirty-two young
and 32 older adults performed a shape-matching task with both out-
line shapes (segmentation cues absent) and opaque shapes (segmen-
tation cues present). The pattern of results was the same for young and
old adults: Positive priming was observed with opaque shapes, and
negative priming was observed with outline shapes. These findings
are interpreted within a broader framework including notions of per-
ceptual load, target/distractor discrimination, and inhibitory function.

¢ MOTOR CONTROL ¢

(109)
Coordinate Systems for Movement Planning: Evidence From
Positional Drift. LIANA E. BROWN & DAVID A. ROSENBAUM,
Pennsylvania State University—Do actors plan movements to goal lo-
cations or to goal postures? We studied the nature of positional drift
to distinguish between these alternatives. Subjects drew squares on a
table for 20 sec, with or without vision, while arm and hand positions
were recorded. The recordings showed that subjects drifted away from
their initial hand position and arm posture and that vision differen-
tially affected drift registered in hand (spatial) or in arm (posture) co-
ordinates. Spatial drift was dependent on vision: Subjects drifted more
when vision was absent than when vision was present. By contrast,
posture drift was independent of vision: Subjects drifted from their
initial arm posture by approximately equal amounts regardless of
vision availability. This finding was replicated in subsequent experi-
ments examining drawing direction and square size. The results are
interpreted within the framework of a movement-planning model that
postulates constraint hierarchies for prioritizing task requirements.

(110)

Assessing Continuous, Voluntary, Fine Motor Control Using the
Knee. PHILIP H. MARSHALL & ELIZABETH WILLIAMSON,
Texas Tech University—The assessment of motor control and perfor-
mance associated with injuries, repairs, or replacement of the knee
joint has typically used discrete, gross voluntary movements, or pas-
sive manipulation. We report the development of a versatile tracking
task that assesses fine, active, continuous motor control using the
knee. The program,TECHTRACKERII, presents an undulating sine
wave target on a computer screen. A remote sensor placed on the
lower leg controls an on-screen symbol that is to be kept on target by
extending or flexing the lower leg. We report data that show that this
technique can assess small differences in performance learning, as
well as effects of gender, fatigue, leg preference, and the wearing of
braces. This approach has promise for monitoring the recovery of per-
formance during rehabilitation and for examining a variety of effects,
including those due to injuries, aging, disease, clinical interventions,
and cognitive distraction.

(111)
Postural Control in Young Children With a Virtual Visual Stimu-
lation. RONG-JU CHERNG, I-HUNG HONG, & JIA-JIN JASON
CHEN, National Cheng-Kung University, & JENN-YEU CHEN,
National Chung-Cheng University (sponsored by Jenn-Yeu Chen)—
The effect of visual patterns on postural control of standing balance
was studied under a virtual environment constructed with a head-

mounted display. Ten subjects from each of three age groups (5-7
years, 89 years, and 19-23 years) participated in the study. The sub-
jects received two kinds of somatosensory inputs (foot supports) and
seven kinds of visual inputs, a total of 14 conditions. Standing bal-
ance, measured as the subject’s center of pressure (COP), was tracked
by a force platform at 100 Hz. There was a significant age effect:
Younger subjects showed a larger COP sway area than did older sub-
jects. The effect of visual patterns on standing balance was significant
for children 5-7 years of age and only when they stood on the com-
pliant foot support. The results are interpreted as suggesting that the
functional efficiency of the vestibular system for controlling standing
balance may still be developing in these children.

(112)

Withholding a Planned Action Delays Execution of Partially Com-
patible Actions. JAMIE McDEVITT & LISA FOURNIER, Washington
State University—Stoet and Hommel (1999) showed that when actions
are based on stimulus identity, planning and withholding an action to
a stimulus (X1) delays the response execution to a second stimulus
(X2) particularly if X2 is response compatible with X1. We evaluated
whether compatibility interference differs when the planned action to
X1 is identity based (ventral stream activation, inferotemporal cortex)
and the to-be-performed action to X2 is location based (dorsal stream
activation, posterior parietal cortex). Results showed equivalent de-
grees of compatibility interference when X2 was identity or location
based. Thus, when the planned and the to-be-performed actions are re-
sponse compatible, they do not have to activate the same cortical path-
ways to cause compatibility interference; any overlap of areas con-
trolling action is sufficient. Consistent with Stoet and Hommel’s code
occupation hypothesis, action planning may temporally bind (inte-
grate) all components controlling this action, preventing any one of
these action components from being readily available for another ac-
tion until the current plan is executed/abandoned.

113)

Reaching Around Obstacles. STEVEN JAX & DAVID A. ROSEN-
BAUM, Pennsylvania State University—This research tests a compu-
tational model of manual obstacle avoidance based on a posture-based
theory of motor control (Rosenbaum et al., in press, Psychological
Review). According to this theory, manual obstacle avoidance is
achieved by superimposing a back and forth movement to a via pos-
ture onto a movement made directly to an end posture. To test this
model, we had participants perform reaching movements between tar-
gets in the presence or absence of an intervening obstacle. Aspects of
the participants’ movements were analyzed and compared with the
model’s predictions. The results support the model but also suggest
areas of possible improvement.

¢ CATEGORIZATION °

(114)

On the Normativity of Ignoring Categorization Instructions. DAVID
C. NOELLE, Center for the Neural Basis of Cognition, Carnegie
Mellon University—Instructed category-learning tasks involve the ac-
quisition of a categorization skill from two sources of information: ex-
plicit rules provided by the experimenter and classification practice
with a collection of labeled examples. Studies of human performance
on such tasks have shown that experience with a collection of train-
ing examples can actually interfere with the proper application of ex-
plicitly provided rules to novel items. In this work, the normativity of
such exemplar-based interference is assessed by comparing human
performance with Bayesian models of optimal categorization behav-
ior. Interference is shown to arise naturally both in a model of opti-
mal memory retrieval (when augmented with a rehearsal mechanism)
and in a model capturing limited trust in the instructions provided by
the experimenter. These analyses suggest that ignoring perfectly valid
categorization instructions may be part of a normative strategy for ac-
quiring category knowledge.
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(115)
From Symptoms to Causes: Diversity Effects in Diagnostic Reason-
ing. NANCY S. KIM & FRANK C. KEIL, Yale University—A single
causal agent may often give rise to a cascade of consequences that can
be envisioned as a hierarchically branching pathway in which symp-
toms are the terminal nodes. Two studies asked whether reasoning
about original causes on the basis of such symptoms would conform
to a diversity effect analogous to that found in inductive reasoning
about properties of hierarchically organized categories. A strong di-
versity effect was found both for reasoning about medical diseases
that drew on existing background knowledge and for reasoning that did
not. Specifically, original causes were more likely to be selected when
the symptoms given were further apart in the hierarchical structure.

(116)

Memorizing Category Members: Paired-Associates Learning in a
Classification Paradigm. MARK BLAIR & DON HOMA, A4rizona
State University—This research is an investigation of the role of paired-
associates learning in a common classification paradigm. Each of nine
stimuli were associated with one of two numbers in the category learn-
ing task or with one of nine numbers in the paired-associates learning
task. The stimuli were either a set of geometric shapes from the cate-
gorization literature or a control set of distinct pictures. If participants
generalized across stimuli within a category, there should be more
rapid learning in the categorization task than in the paired-associates
learning task. It was shown that performance on the categorization
task, relative to the paired-associates learning task, was only slightly
better for the geometric shapes than for the distinct pictures and that
this categorization advantage was apparent only in the initial trials of
learning. This result suggests that paired-associates learning may play
a dominant role in the learning of these categories.

117)

What Are Nonlinguistic Spatial Categories Good for? DALE S.
KLOPFER & MARY L. HARE, Bowling Green State University—
The terms above, below, left, and right are used to describe the spa-
tial relations between reference objects and targets. Research (e.g.,
Hayward & Tarr, 1995) has shown that the prototypes of linguistic
spatial categories (e.g., above, left) lie along the horizontal (H) and
vertical (V) axes through the reference object, with the boundaries of
those categories lying along the diagonal axes. Based on a memory-
for-location procedure, Crawford, Regier, and Huttenlocher (2000)
maintained that whereas prototypes of linguistic spatial categories lie
along the H and V axes, prototypes for nonlinguistic spatial categories
lie along the diagonals (with the boundaries lying along the H and V
axes). The present experiments explore whether being a nonlinguistic
memorial prototype confers any advantage in perceptual tasks. For ex-
ample, RTs to objects along the diagonals are no better than RTs to
those along the H or V axes, questioning the very nature of nonlin-
guistic prototypes.

(118)
Rule-Based Extrapolation in Perceptual Categorization. MICHAEL
A. ERICKSON, Carnegie Mellon University, & JOHN K. KRUSCHKE,

Indiana University—Erickson and Kruschke (1998) provided a
demonstration that in certain situations people classify novel stimuli
according to an extrapolated rule, even when the most similar train-
ing exemplar is an exception. This result challenged exemplar mod-
els. Nosofsky and Johansen (2000) have called this finding into ques-
tion by offering an exemplar-based explanation for those data based
on the perceptual features of the stimuli. We describe the results of a
new experiment that yields results similar to those found previously,
without the questionable perceptual features: Participants who learn
to classify all the training stimuli have patterns of generalization that
indicate a combination of rule and exemplar representation. ATRIUM,
a hybrid rule and exemplar model (Erickson & Kruschke, 1998), is
shown to account for these data much better than ALCOVE, an ex-
emplar model (Kruschke, 1992). Moreover, four alternate exemplar
explanations, including one suggested by Nosofsky and Johansen,
cannot account for our new findings.

119)
How Does Categorical Perception Work? Replacing Item Informa-
tion With Category Information. BRADLEY C. LOVE, YASUAKI
SAKAMOTO, & TODD M. GURECKIS, University of Texas,
Austin—Stimuli that span a category boundary are often easier to dis-
criminate than stimuli that belong to a common category (i.e., the cat-
egorical perception effect). The present work suggests that this effect
may be partly attributable to item information’s being replaced with
general category information. Categories appear to serve as attractors
that systematically distort item representations. Data from four ex-
periments involving artificial categories composed of stimuli varying
in line length support this hypothesis—the anticipated distortions cor-
rectly predicted greater discriminability for stimuli that straddle a cat-
egory boundary, as well as asymmetries in the difficulty of same/dif-
ferent judgments for stimuli belonging to a common category. The
data are captured by a version of SUSTAIN (a trial-by-trial model of
category learning). The present findings are situated with other work
in categorical perception, magnitude estimation, caricature effects in
face perception, and schematic influences on recall.

(120)

Sex and Similarity: How Do Quirks of Language Affect the Way
‘We Think? LERA BORODITSKY, WEBB PHILLIPS, & LAUREN
SCHMIDT, Stanford University—Can a seemingly meaningless quirk
of your native language influence the way you think about things in
the world? A cross-linguistic investigation of one aspect of grammar
suggests that peoples mental representations of objects are not uni-
versal (we show they can be shaped even by implementational quirks
of language), but also that the influence of language is not binding or
irreversible. Unlike English, many languages have a grammatical gen-
der system whereby all nouns are assigned a gender. A series of stud-
ies found effects of grammatical gender on people’s descriptions of
objects, their assessments of similarity between pictures of objects,
and their ability to remember proper names for objects. Several fur-
ther studies showed that cross-linguistic differences in thought can be
produced just by grammatical differences and in the absence of other
cultural factors.
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8:00-8:15 (121)
The Retention of Happy, Sad, Traumatic, and Involuntary Auto-
biographical Memories. DORTHE BERNTSEN, University of Aarhus,
& DAVID C. RUBIN, Duke University (read by David C. Rubin)
One thousand two hundred forty-one respondents between the ages of
20 and 93 were asked about their age during their most important,
happiest, saddest, and most traumatic memories and their most recent
involuntary memory. For respondents over 40, there was a clear peak
in responding in the 20s for most important and happiest memories;
in contrast, there was a monotonically decreasing retention function
for participants of all ages for their saddest and most traumatic mem-
ories. Involuntary memories showed a recency effect for the most re-
cent year similar to word-cued autobiographical memories and a peak
between the ages of 0 and 20. Overall, the results are inconsistent with
predictions made about the retention of autobiographical memories
from the biological, narrative, aversive learning, and dissociation lit-
eratures but are consistent with assumptions that, compared with pos-
itive events, negative events are less rehearsed and central in organi-
zation due to more subsequent life change and more social censorship.

8:20-8:40 (122)

True and False Autobiographical Memories and Beliefs: A Theo-
retical Model. GIULIANA MAZZONI, Seton Hall University, &
IRVING KIRSCH, University of Connecticut—A distinction is made
between autobiographical memories and autobiographical beliefs, and
a model is presented in which the two are posited to interact. Both
memory reports and beliefs are hypothesized to depend on processes
involving metacognitive beliefs and decisional criteria. Questions
about whether an autobiographical event has occurred trigger a mem-
ory search, the results of which are matched against the decisional cri-
teria. If the content resulting from the search is not judged to be a
memory, a decision is made concerning the diagnostic implications of
the failure. If the absence of a memory is not judged to indicate that
the event did not happen, inferences about the occurence or nonoc-
currence of the event are derived from normative information, per-
sonal information, and additional metacognitive beliefs.

8:45-9:05 (123)
Consistency of Knowledge Across Cohorts by Decades. S. DAVID
LEONARD, University of Georgia—Examination of recall over ex-
tended time periods is difficult, because of the problem of retaining the
respondents. Many items are common across time, because they were
learned in school and/or as a function of publicity about events occur-
ing, but over different cohorts changes may occur in the emphasis given
to topics in schools, and common experiences may differ for different
cohorts. This report will examine the differences and commonalities of
recall by college students taken at three 10-year intervals. It is assumed
that those items recalled equally well by different cohorts and different
sexes will be suitable for use in examining factors involved in recall of
individuals at different ages both now and in the future. Differences be-
tween groups will be discussed in terms of possible sources. Ability of
respondents to evaluate their ability to recall items will also be discussed.

9:10-9:30 (124)
A Meta-Analysis of 250 Studies of Eyewitness Accuracy of Lineup
IDs. RALPH N. HABER & LYN HABER, University of California,
Santa Cruz and University of California, Riverside—Cognitive sci-
entists have conducted over 1,000 experiments on eyewitness accu-
racy, many requiring eyewitnesses exposed to a real or simulated
crime to make an identification of the perpetrator in a lineup. These
experiments have provided accuracy data that range from 90% to 10%
correct. We performed an accuracy meta-analysis of 250 of these stud-
ies, limited to those that used a photo-spread or an in-person lineup

to elicit the ID response. Independent variables included factors of ob-
servation, reporting, time, interrogation, postevent exposure, lineup,
race, weapon, and subject. The independent variables potentially con-
trollable in real life by investigators, prosecutors, and the courts (e.g.,
line variables, postevent variables, and interrogation variables) pro-
duced large and usually interactive effects, as compared with the smaller
and additive effects of the typically uncontrollable variables. The re-
sults of this meta-analysis indicate that eyewitness identification of
strangers grossly fails to meet the current Supreme Court’s accuracy
criteria required for other kinds of evidentiary-based testimony.

9:35-9:55 (125)

Recollection Rejection. VALERIE F. REYNA, CHARLES J. BRAIN-
ERD, & RON WRIGHT, University of Arizona, & AMBROCIO H.
MOJARDIN, Universidad Autonéoma de Sinaloa—Procedures used to
edit false events out of memory reports have fundamental implications
for theories of false memory and for best practice in applied domains
(e.g., forensic interviews). A false-memory editing operation posited
in fuzzy-trace theory, recollection rejection, is presented, which as-
sumes that false-but-gist-consistent events (e.g., SOFA, when COuCH
was experienced) sometimes cue the retrieval of verbatim traces of the
corresponding true events (COUCH), generating mismatches that over-
ride the high familiarity of false-but-gist-consistent events. Converging
empirical support comes from two qualitative phenomena: recollec-
tive suppression of semantic false memory and nonmonotonic rela-
tions between retrieval time and semantic false memory. Further con-
verging support comes from experiments in which two quantitative
methodologies (conjoint recognition and receiver operating charac-
teristics) are used to measure levels of recollection rejection on mem-
ory tests. The analysis also predicts a novel false-memory phenome-
non (erroneous recollection rejection) in which certain true events are
inappropriately edited out of memory reports.

Morphological Processing
Coronado L, Friday Morning, 8:00-9:55

Chaired by Catherine L. Harris, Boston University

8:00-8:20 (126)

Orthographic Structure Versus Morphological Structure: Principles
of Lexical Organization in a Given Language. RAM FROST, TAMAR
KUGLER, & AVITAL DEUTSCH, Hebrew University of Jerusalem,
& KENNETH I. FORSTER, University of Arizona—Form masked
priming occurs when primes and targets share most of their letters in
similar positions. It is one of the more robust effects in visual word
recognition and has been demonstrated repeatedly across many lan-
guages. Form priming occurs when the result of processing the prime
can be transferred to the target. This transfer is possible when primes
and targets share orthographically contiguous sublexical processing
units. Such units are often claimed to be fundamental to lexical orga-
nization. Our study explored form-priming effects in Hebrew or
Arabic—Semitic languages with a nonconcatenated morphology in
which morphemes are noncontiguous orthographic units. Our exper-
iments repeatedly failed to find form-priming effects even with max-
imal letter overlap. In contrast, morphological priming effects with
minimal letter overlap were always obtained. These results suggest
that the principle of organization and processing of words in alpha-
betic orthographies are not universal but are determined primarily by
the languages’ morphological characteristics.

8:25-8:45 (127)
Does Morphological Structure in Hebrew Reduce to Surface Struc-
ture? DAVID C. PLAUT, Carnegie Mellon University, & RAM FROST,
Hebrew University of Jerusalem—Hebrew has a rich morphology in
which most words are formed by interdigitating a three-consonant
root into a vowel- and consonant-based word pattern. Morphological
priming in Hebrew can occur in the absence of semantic similarity,
supporting claims that explicit morphemic units mediate word recog-
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nition. From a distributed connectionist perspective, however, such
priming effects can arise due to the pervasive morphological organi-
zation of the entire language (Plaut & Gonnerman, 1999, LCP). In ad-
dition, morphological priming in languages with rich morphologies
may reflect learned sensitivity to the distributional characteristics
among surface forms alone, irrespective of their meanings. Results
from simulations trained on a 100-million-word corpus of written
Hebrew suggest, however, that surface structure alone is insufficient
to induce the necessary sensitivity to morphological structure. Rather,
exposure to rich surface structure combined with broad distinctions
in how such structure relates to meaning may be necessary for the sys-
tem to learn the relevant morphological relationships among words.

8:50-9:05 (128)
Partial Semantic Compositionality Modulates Morphological Facili-
tation. LAURIE BETH FELDMAN & MATTHEW J. PASTIZZO,
SUNY, Albany & Haskins Laboratories—Morphologically related
words typically share a base morpheme whose meaning contributes to
that of its morphologically complex relatives so that complex word
forms composed from the same base have overlapping meanings. In
a series of experiments with varying SOAs, we explore the contribu-
tion to morphological facilitation of overlapping semantics among
forms that share a base morpheme. We contrast target (LATE, ALLOW)
facilitation after complex forms whose meaning can be composed in
full (LATENESS, ALLOWABLE) or in part (LATELY, ALLOWANCE) from that
of its base morpheme and its affix (full vs. partial semantic composi-
tionality). Finally, we contrast the time course of semantic composi-
tionality with that of semantic association.

9:10-9:30 (129)

Parafoveal Versus Foveal Processing of Morphologically Complex
(Prefixed) Words. GRETCHEN KAMBE, University of Nevada, Las
Vegas, & KEITH RAYNER, University of Massachusetts, Amherst
(read by Keith Rayner)—We investigated whether morphological con-
stituents influence word processing during reading. Participants read
sentences containing free stem, bound stem, and pseudo-prefixed words.
In Experiments 1 and 2, a parafoveal display change manipulation in-
dicated that the morphological constituents of a prefixed word are not
available for preprocessing in the parafovea. Reading times on the tar-
get word did not differ for prefixed versus pseudo-prefixed words.
Interestingly, parafoveal preview of word-initial and word-final letters
resulted in an equivalent amount of orthographic facilitation for all
word types. In Experiment 3, a fast priming manipulation indicated
that morphological priming effects for prefixed words are obscured
during sentence processing. However, the form of the prime did fa-
cilitate subsequent word processing for all three word types. The re-
sults suggest that English prefixed words are generally accessed via
their whole word form, since there was no evidence of morphological
decomposition for prefixed words during sentence reading.

9:35-9:50 (130)

The Effect of Word Length on Morphological Processing. RAY-
MOND BERTRAM & JUKKA HYONA, University of Turku (spon-
sored by Jukka Hydné)—A central topic in reading research is the role
of morphology in accessing complex words. Do Finnish natives, for
instance, access compound words like TEATTERI/SALI (theatre hall) via
their constituent morphemes or not? Earlier eye movement studies in
our lab suggest that this is indeed the case. However, all compound
words employed had a length of 12 letters and typically elicited more
than one fixation. Consequently, readers might have started with ac-
cessing TEATTERI in TEATTERI/SALI simply because the latter part of the
word was not clearly visible at the first fixation. In this study, we pre-
sented very short compound words like APU/RAHA (grant money) (typ-
ically eliciting one fixation only) to Finnish readers alongside longer
words like TEATTERI/SALI, to find out whether the effects found earlier
were purely structural or whether they were enhanced by word length.
Our present experiments indicate that word length can indeed modify
the role of morphology.

Attention Capture
Monterrey, Friday Morning, 8:00-10:00

Chaired by Joel S. Warm, University of Cincinnati

8:00-8:10 (131)

Semantic Oddities Draw Early Saccades. MARK BECKER & HAL
PASHLER, University of California, San Diego, & JEFFREY LUBIN,
Sarnoff Laboratories (read by Hal Pashler)—We investigated whether
semantically anomalous information in peripheral vision attracts sac-
cades when the anomaly is consistent with the scene’s low-level vi-
sual properties. Subjects viewed color photographs for 8 sec while their
eye movements were monitored. Each subject saw two photographs of
different scenes. One image was a control (e.g., a portrait of four peo-
ple), and the other image was altered so that one object was semanti-
cally anomalous (e.g., one of the heads was flipped upside down in
the portrait). In other photographs, the color of the items was altered
in a way that was either semantically reasonable or anomalous (e.g.,
a green shirt or a green stop sign). Subjects fixated semantically
anomalous items much earlier (both in time and number of prior fix-
ations), as compared with semantically reasonable objects. The mean
distance of saccades (~80°) suggests that the anomaly was identified
in peripheral vision and attracted attention to that location.

8:15-8:25 (132)

Unexpected Oddball Images in Picture RSVP Induce an Attentional
Blink. JANE RAYMOND & STEPH TARN, University of Wales,
Bangor—The attentional blink (AB) is a temporary deficit in percep-
tion of brief stimuli that occurs immediately after visual engagement
with a brief, masked, prespecified target. Can an AB be provoked by
the brief appearance of an unexpected but interesting stimulus? Might
this affect long-term memory for subsequently presented images? We
presented color pictures in RSVP (5/sec or 2.5/sec) and asked partic-
ipants to visually memorize them. All items within each series be-
longed to a single category (e.g., boats) except one oddball (e.g., but-
terfly). One group was uninformed about the oddballs; another was
told to report their categories. After viewing 12 series, visual recog-
nition for previously seen images was measured. Both groups showed
severe dips in recognition for items presented 0.5 sec after the odd-
ball (AB effect) even though the uninformed group had poor oddball
recognition. Natural types of visual engagement probably limit visual
memory in some situations (e.g., video).

8:30-8:50 (133)

Attention Without Selection: Shallow Processing of Attended Non-
targets. ROGER W. REMINGTON, ERIC RUTHRUFF, & JOEL
LACHTER, NASA Ames Research Center—We examined the depth of
processing that ensues when attention is captured to a distractor lo-
cation by an irrelevant peripheral cue. Stimuli were oriented letters;
subjects responded either to target orientation or to identity on sepa-
rate trials. Previously, Remington and Folk (in press) found response-
compatibility effects only for the task-relevant dimension of the cued
distractor (i.e., if subjects responded to target identity, the response
was influenced only by the identity of the cued distractor, not the ori-
entation). They argued that features of attended distractor items do not
have automatic access to response mechanisms unless selected for re-
sponse. Here, we extend this finding by demonstrating that the com-
patibility effect of the cued distractor is sharply reduced when it does
not have a shape very similar to that of the target (e.g., strong “identity”
priming, weak “semantic” priming). This finding argues that without
selection for response, only superficial properties of attended items
are processed.

8:55-9:10 (134)
Capture at the Fovea: Control Settings and the Attentional Blink.
CHARLES L. FOLK, Villanova University, & ANDREW B. LEBER
& HOWARD E. EGETH, Johns Hopkins University—In the atten-
tional blink (AB) paradigm, decrements in the report of T2 are usu-
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ally apparent only when a response to T1 is required. However, there
are hints in the literature that even an ignored T1 can produce an AB,
perhaps through the “capture” of attention. The present experiments
explored the link between attentional capture and the AB. Subjects re-
ported the identity of a letter of particular color in a stream of colored
letters appearing inside a gray box at fixation. On critical trials, the
gray box changed color for one frame. This task-irrelevant color change
produced a significant decrement in T2 report, but only when it
matched the color of the target to be reported. The results confirm that
the AB can be produced by irrelevant, ignored stimuli and suggest a
form of nonspatial attentional capture that is contingent on top-down
attentional control settings.

9:15-9:30 (135)

Neural Basis of Goal-Directed and Stimulus-Driven Attentional
Control. JOHN T. SERENCES, SARAH SHOMSTEIN, ANDREW B.
LEBER, STEVEN YANTIS, & HOWARD E. EGETH, Johns Hopkins
University (read by Howard E. Egeth)—Voluntary shifts of attention
are caused by transient control signals issued by the superior parietal
cortex. It is not known, however, whether stimulus-driven attentional
capture recruits these same areas. We used rapid event-related fMRI
to investigate this question. Digit cues embedded within a central (fix-
ated) RSVP stream instructed subjects either to maintain attention
there or to deliberately shift attention to one of two peripheral streams
in preparation for a color singleton target in the attended stream. When
attention was focused on the central stream, a singleton distractor
matching the target color could appear in one of the to-be-ignored pe-
ripheral streams. Behavioral studies have shown that such distractors
capture attention. We examined whether the singleton distractor
caused attentional modulation in the extrastriate cortex and the extent
to which stimulus-driven and voluntary shifts of attention recruit the
same attentional control circuits.

9:35-9:55 (136)
Neural Basis of Space-Based and Object-Based Attentional Control.
STEVEN YANTIS, JOHN T. SERENCES, JENS SCHWARZBACH,
SUSAN M. COURTNEY, ROBERT L. CARLSON, & MICHAEL A.
STEINMETZ, Johns Hopkins University—Visual attention can select
regions of space or spatially invariant object representations by mod-
ulating the strength of early sensory representations in the visual cortex.
We investigated the source of attentional control, using rapid event-
related fMRI. The spatial shift task required participants to periodi-
cally shift attention between RSVP streams on the left or right of fix-
ation upon detection of a switch signal embedded in the streams. The
object shift task required participants to shift attention between streams
of superimposed faces and houses at fixation. Both experiments re-
vealed location- or object-specific attentional modulation of early sen-
sory representations in the extrastriate cortex and transient increases in
activity in the superior parietal lobule (SPL) related to shifts of attention
between locations or objects. These results show that the SPL mediates
the control of both spatial and nonspatial shifts of visual attention.

Categorization
Durango, Friday Morning, 8:00-10:00

Chaired by Alan W, Kersten, Florida Atlantic University

8:00-8:20 (137)
Shepard, Hovland, Jenkins, and Monkeys. J. DAVID SMITH,
SUNY, Buffalo, JOHN PAUL MINDA, Beckman Institute, University
of lllinois, Urbana-Champaign, & DAVID A. WASHBURN, Georgia
State University—In influential research, Shepard, Hovland, and
Jenkins (1961) surveyed humans’ categorization abilities, using six
logical task types, including tasks based in rules (Type 1), feature cor-
relations (Type II), family resemblances (Type IV), and so forth.
Humans’ performance was not well predicted by cue-conditioning or
stimulus generalization processes, causing Shepard et al. to describe
humans’ performance more in terms of active abstraction, hypothesis

selection, and rule application. We surveyed monkeys’ categorization
abilities in the same way. Four rhesus macaques (Macaca mulatta)
completed thirty-six 2,000-trial sessions comprising six rotations of
the six task types. Monkeys, like humans, found rule-based tasks
(Type 1) the easiest and perceptually chaotic tasks (Type VI) the hard-
est. But monkeys also showed important differences from humans. We
consider the character of monkeys’ categorization system, possible
limitations on it, and whether monkeys instantiate the similarity- and
generalization-based cognitive system that Shepard et al. demon-
strated that humans do not.

8:25-8:45 (138)

Exemplar and Prototype Models Revisited. ROBERT M. NOSOF-
SKY & SAFA R. ZAKI, Indiana University—In a recent series of ar-
ticles, J. D. Smith and colleagues (Minda & Smith, 2001; Smith &
Minda, 1998, 2000; Smith, Murray, & Minda, 1997) presented evidence
that they claimed challenged the predictions of exemplar generalization
models of categorization and that supported the predictions of proto-
type models. This evidence confounded the issue of the nature of the
category representation with the type of response rule (probabilistic
vs. deterministic) that was used. Also, because these researchers did
not include novel transfer stimuli in their designs, they failed to test
whether the prototype models correctly predicted generalization per-
formance. In the present work, we show that a current exemplar gen-
eralization model that includes a deterministic response rule provides
a natural account of all of J. D. Smith and colleagues’ experimental
results. Furthermore, the exemplar model predicts classification per-
formance far better than do the alternative prototype models when
novel transfer stimuli are included in the experimental designs.

8:50-9:05 (139)

Representation Change: New Attributes Are Formed From Features
During Concept Learning. DORRIT BILLMAN & CARL BLUNT,
Georgia Institute of Technology—With learning and expertise, peo-
ple seem to represent instances in terms of new attributes (as well as
new categories and features): type of shot in film or type of cell mem-
brane in microbiology. People reorganize multiple features into val-
ues of one new attribute. We investigate the conversion of unrelated
features into contrasting values of a new attribute and consider what
the evidence for such representation change would be. Participants
learned three contrasting categories of alien organisms. The “same”
features were configured differently in two conditions. These features
come to be seen as values of different attributes following learning.
We used several measures to make inferences about attribute forma-
tion and found condition differences in (1) asymmetry in generaliz-
ing the old categories when old properties changed, (2) inductions
about novel categories using novel values of the new attribute, and
(3) the 3-D qualities participants used to describe 2-D images.

9:10-9:30 (140)

Understanding Makes It Normal: Causal Explanations Affect the
Perception of Psychological Symptoms. WOO-KYOUNG AHN &
LAURA R. NOVICK, Vanderbilt University, & NANCY S. KIM, Yale
University—Meehl (1973) has informally observed that clinicians fal-
laciously perceive that a patient is more normal if the clinician can un-
derstand the patient’s psychological symptoms. In Experiment 1, under-
graduate participants received descriptions of people, each with three
symptoms taken from DSM-IV (e.g., “frequently suffers from insom-
nia”). As compared with those who did not receive any information
about causal relations among symptoms, participants judged that the pa-
tients were more psychologically normal when these symptoms formed
a plausible causal chain, but more abnormal when they formed an im-
plausible causal chain. In Experiment 2, a negative life event (e.g., “is
very stressed out due to her workload”) was added as an explanation for
the first symptom in a three-symptom causal chain. Undergraduate stu-
dents, expert clinicians, and graduate students in clinical psychology all
perceived that patients were significantly more normal given these ex-
planations than without them, confirming Meehl’s prediction.
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9:35-9:55 (141)

Perspective in the Conceptualization of Categories. ANNA M.
BORGHI, University of Bologna, & LAWRENCE W. BARSALOU,
Emory University (read by Lawrence W. Barsalou)—If perceptual sim-
ulation underlies the conceptualization of categories, then conceptu-
alizations should have perspectives, given that perceptions do. Amodal
views of concepts have never made this prediction. Five experiments
using the property generation task demonstrate two types of perspec-
tives in conceptualizations: entrenched and contextual. Entrenched
perspectives provide default ways of constructing simulations, such as
perceiving objects from the outside, from the front, up close, and vi-
sually. Contextual perspectives override default perspectives, induc-
ing perspectives relevant in the current situation, such as perceiving
objects from the inside, from above, at a distance, or auditorily. Even
when contextual perspectives are relevant, default perspectives some-
times reinstate themselves, perhaps because of their informativeness.
Thus, subjects zoom in on distant objects or turn around objects per-
ceived from behind. Such transformations occur primarily when com-
patible with the background setting. In general, the perspectives un-
derlying simulations prepare subjects for situated action.

Metacognition
Yucatan, Friday Morning, 8:00-9:55

Chaired by Christopher Hertzog, Georgia Institute of Technology

8:00-8:15 (142)
The Efficacy of Metacognitively Guided Study Time Allocation.
JANET METCALFE, Columbia University—Although most of the
literature on people’s allocation of study time has suggested that they
devote their time selectively to the most difficult items (consistent
with the discrepancy-reduction model), these results may have oc-
curred because people had unlimited time, because the items were all
fairly easy, or because the choice situation was virtually impossible.
I will review several recent studies from our laboratory indicating that
when the items vary widely in difficulty, when people are time lim-
ited, and when they can easily make the choice, they instead devote
their time to items of easy or medium difficulty (consistent with the
idea that people study selectively within a region of proximal learn-
ing). These experiments additionally investigate whether people’s
choice of items is efficacious for learning or whether, instead, they
provide less-than-optimal learning returns.

8:20-8:35 (143)
“Zoning Out” During Reading: Evidence for Dissociations Between
Experience and Meta-Awareness. JONATHAN W. SCHOOLER,
ERIK D. REICHLE, & DAVID V. HALPERN, University of Pitts-
burgh—Everyone has had the experience of suddenly realizing that
they have no idea what they have been reading but, instead, have been
thinking about something entirely unrelated. Several experiments ex-
plored this zoning-out phenomenon with a computer-based reading
paradigm in which participants read dull text, pressing a key every time
they caught themselves zoning out. In addition, some participants were
intermittently probed regarding whether they were zoning out at that
moment. On average, people self-caught themselves zoning out approx-
imately five times during a 45-min period. Moreover, on more than
11% of the probe trials, participants were caught unaware of the fact
that they had been zoning out. Although the frequency of self-caught
zoning out was unrelated to final comprehension performance, the in-
cidence of probe-caught zone outs was negatively related to compre-
hension. Together, these findings illustrate how zoning-out episodes
can provide a window into dissociations between individuals’ con-
scious experiences and their meta-awareness of those experiences.

8:40-8:55 (144)
Illusions of Competence in Monitoring One’s Knowledge During
Study: The Foresight Bias. ASHER KORIAT, University of Haifa,
& ROBERT A. BJORK, UCLA—The monitoring of one’s own knowl-

edge during study suffers from an inherent discrepancy between study
and test situations: Judgments of learning (JOLs) are made in the pres-
ence of information that is absent but solicited during testing. The
failure to discount the effects of that information when making JOLs
can instill what we have labeled a foresight bias—a sense of compe-
tence during learning that proves unwarranted during testing. Using a
paired-associates task, we examined four item attributes that seemed
likely contributors to such illusions of competence. They all have the
potential to create differential strengths of a priori and a posteriori as-
sociations—that is, the probability with which a cue, when presented
alone, elicits the corresponding target versus the perceived associa-
tion between the cue and the target when both are present. We argue
that the former has the greater influence on later recall, whereas the
latter has the greater influence on JOLs.

9:00-9:10 (145)
Metamemory and Used Books: Reading Previously Highlighted
Material Leads to Overconfidence. CHARLES A. WEAVER III,
ANGELA TODD, & KEVIN KRUG, Baylor University—Subjects
read brief (approximately 600-word) expository passages, in one of
three conditions: (1) a highlighting condition, in which readers high-
lighted material as they read; (2) a previously highlighted condition,
in which they read texts that had already been highlighted; or (3) a
control condition with no special materials or instruction. After reading,
subjects predicted their performance on a later multiple-choice test
and then answered 14 questions for each text. Consistent with previ-
ous findings, those who highlighted themselves performed best on the
test of comprehension, whereas those reading previously highlighted
passages performed worst. Furthermore, those who read previously
highlighted passages were significantly more overconfident. Students
who buy used books—which are likely to have been highlighted by a
previous owner—may suffer a double penalty: Their comprehension
will suffer, and their metacomprehension (the ability to monitor com-
prehension and predict future performance) will be impaired, too.

9:15-9:30 (146)

Metacomprehension of Text: A Test of the Optimum Effort Hypoth-
esis. RUTH H. MAKI & ERIC W. HOLDER, Texas Tech University,
& MICHAEL J. McGUIRE, Northern Michigan University—In order
to test Weaver and Bryant’s (1995) optimum effort hypothesis, we
studied the accuracy of performance predictions and posttest confi-
dence judgments for easy and difficult texts as a function of partici-
pants’ comprehension ability. According to the optimum effort hy-
pothesis, matches between text difficulty and ability should produce
the most accurate metacomprehension. There was no evidence for this
pattern in either predictions or confidence judgments, although com-
prehension ability related positively to the accuracy of posttest con-
fidence judgments and easy texts produced more accurate judgments
than did difficult texts. We also attempted to boost the accuracy of
predictions by having some participants read texts twice (Rawson,
Dunlosky, & Thiede, 2000). Rereading interacted with text difficulty,
but not with participant ability. Predictions were higher for easy texts
when they were read once, as compared with twice, but there was no
rereading effect for the more difficult texts.

9:35-9:50 (147)
The Memory Confidence—Accuracy Relationship: The Interactive
Interplay of Memory and Knowledge. CHRISTOPHER T. BALL,
College of William & Mary—The present experiment examined the
interactive interplay between specific memories for an event and one’s
knowledge of such events. The event involved a campus tour. Partici-
pants were tested on their general knowledge, event knowledge (i.e.,
campus tours), common event memory (i.e., details common to other
tours), and specific event memory (i.e., details unique to this tour).
Participants were also required to rate their confidence in the accu-
racy of each answer. Half of the participants were given the memory
tests 1 day after the tour presentation, whereas the other half were
tested 7 days after the tour presentation. Half of the participants were
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given the knowledge tests just before the tour presentation, whereas
the other participants were tested after the memory tests were com-
pleted. As was expected, the priming of knowledge scripts influenced
memory accuracy and resolution, and in addition, weakening mem-
ory traces influenced knowledge accuracy and resolution.

Touch/Haptic Perception
Coronado A, Friday Morning, 8:00-10:05

Chaired by Jean Vroomen, Tilburg University

8:00-8:15 (148)

Parallel Projection in Drawings From Gaia, a Blind Girl. JOHN M.
KENNEDY, University of Toronto—Gaia is a 12-year-old totally blind
girl, whose vision at best is peripheral. She draws out of interest and has
drawn with encouragement from her mother since age 3. She makes
raised-line drawings. Gaia uses several projection systems in her
drawings. She was asked to draw a table from below, two cars (one be-
hind the other), and two parallel rows of apples (receding from her,
on a table top). These scenes involve depth from a vantage point. Gaia
used parallel projection to solve these picture-making tasks. She also
used height in the picture plane.

8:20-8:35 (149)

Vibrotactile Spatial Resolution in Linear Arrays. ROGER W.
CHOLEWIAK & AMY A. COLLINS, Princeton University, &
M. CHRISTOPHER BRILL, Naval Aerospace Medical Research
Laboratories—When developers wish to present information that en-
codes environmental events to the skin through arrays of vibrators, a
common concern is the spatial proximity of the tactors: How close can
they be placed and still be uniquely distinguished? The minimum sep-
aration necessary for accurate resolution could depend on many fac-
tors, including body site and stimulus parameters such as frequency,
waveform, or contactor area. Using linear arrays of vibrators with
small contactors, we explored localization accuracy for single bursts
of vibration on the skin, manipulating some of these variables. Arrays
of 7 tactors along the volar forearm and 12 tactors equally spaced
around the girth of the trunk were tested. Whereas our understanding
of tactile physiology would argue that, because of the nature and lo-
cations of receptors and the spread of mechanical energy, localization
should be poorest for higher frequency stimulation and for sites over
bony tissue, this was not the case.

8:40-8:55 (150)

Recognizing Pictures by Touch: The Effect of Training With Raised-
Line Drawings. FRANCISCO J. LIMA & JOSE A. DA SILVA, Uni-
versity of Sdo Paulo at Ribeirdo Preto (read by José A. Da Silva)—
The present study investigated the recognition of raised-line drawings
after a 45-h training with two-dimensional pictures. Subjects were 8
totally blind individuals (mean age, 15 years), all naive for the task.
Thirty-three drawings were used for the training. Subjects improved
significantly both after training with geometric drawings (p <.01) and
after training with pictures of objects (p <.01). It is claimed that vi-
sion mediation is not necessary for picture recognition by touch.

9:00-9:20 (151)
Serial Order Effects in Temporary Haptic Memory for Spatial

Information. SUSANNA MILLAR & Z. AL ATTAR, University of

Oxford—The study reports serial position effects in temporary haptic
memory for spatial locations, with and without added external and
body-centered reference information. Blindfolded participants were
tested on recall of five landmark locations along a designated route in
a tactile display. Body-centered and external reference conditions were
manipulated experimentally, by adding external reference frame cues
in aligned conditions and by display rotation, which disrupts body-
centered reference. Location recall was significantly improved with
added reference information but also showed significant serial posi-
tion curves. The findings show new evidence for serial order effects

in haptic spatial memory. The results support the hypothesis that tem-
porary memory for spatial information from touch and movement de-
pends on the coordination of sequential information with spatial cod-
ing in terms of external and body-centered reference frames.

9:25-9:40 (152)

Visual and Haptic Symmetry Discrimination of Stimuli Extended
in the z-Axis. SOLEDAD BALLESTEROS & JOSE M. REALES,
UNED, Spain—Touch was better in detecting asymmetric raised-line
shapes than symmetric ones under one-finger exploration, but bimanual
exploration improved processing of symmetric shapes. In contrast,
touch was more accurate with 3-D symmetric objects (Ballesteros,
Manga, & Reales, 1997). Furthermore, shape symmetry facilitated hap-
tic as well as visual processing of raised patterns when body-centered
information was provided (Ballesteros, Millar, & Reales, 1998). Four
new sets of comparable symmetric and asymmetric stimuli were con-
structed by extending the z-axis (raised lines, raised surfaces, short 3-D
objects, and 3-D objects). A visual study showed that symmetric judg-
ments were more accurate than asymmetric ones in all stimuli sets. In
line with our previous results, a tactual study showed that under
bimanual exploration, symmetric and asymmetric raised-line shapes
did not differ. However, as the z-axis was extended, touch as vision
was more accurate for detecting symmetric than asymmetric stimuli.
RTs results differed between vision and touch.

9:45-10:00 (153)
Haptic Face Processing. SUSAN J. LEDERMAN & ANDREA KIL-
GOUR, Queen’s University—We investigated how well people can
identify and represent faces solely by hand. In Experiment 1, partici-
pants proved surprisingly capable of identifying unfamiliar live human
faces, using only their sense of touch. To evaluate the contribution of
geometric and material information more directly, we biased partici-
pants toward encoding faces more in terms of geometric than mater-
ial properties, by varying the exploration condition. When partici-
pants explored the faces both visually and haptically, identification
accuracy did not improve relative to touch alone. When participants
explored masks of the faces, thereby eliminating all material cues,
matching accuracy declined substantially relative to haptic identifi-
cation of live faces. In Experiment 2, we explored intersensory trans-
fer of face information between vision and touch. The findings are
discussed in terms of their relevance to haptic object processing and
to the face-processing literature in general.

False Memory
Coronado H, Friday Morning, 10:10-12:00

Chaired by William E. Hockley, Wilfrid Laurier University

10:10-10:20 (154)

False Memories While DRMing: Self-Generated Memories Attrib-
uted to Others. FRANCIS T. DURSO, Texas Tech University, &
JENNIFER DEVITO & SCOTT D. GRONLUND, University of Okla-
homa—TIf the DRM paradigm is to serve as a viable laboratory ana-
logue for false memories, it is important that the false memory be at-
tributed to an external event, and not to the participant’s imagination
processes. A participant and a confederate alternated reading words
from DRM lists. Participants recognized foils (e.g., sleep) as often as
they recognized words they read. Participants attributed the critical
foil to the confederate, an attribution uncommon for read words. Thus,
like other self-generated information, critical foils can be remembered
well, but the information that usually allows one to attribute the mem-
ory to one’s self is absent. With more cognitive processing (e.g., stem
completion, anagram), false memory rates decreased, but those critical
foils that were remembered were still attributed to external sources.
Thus, thinking about the events does not make it more likely that one
will correctly remember it as merely a passing thought.
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10:25-10:45 (155)

Decreased Attention Increases False Memory. MARILYN C. SMITH
& RACHELLE TA-MIN, University of Toronto—This study investi-
gated the effect of divided attention on the incidence of false memory
with the Deese—Roediger—McDermott paradigm. In Experiment 1,
participants were required to perform a visual monitoring task as they
listened to the lists of associated words. In Experiment 2, words were
presented visually, and subjects either read the words silently (full at-
tention) or indicated by making a keypress response whether there
were any repeated letters in the word (divided attention). Results of
both experiments were very similar: When participants were pre-
vented from focusing full attention on the meaning of the presented
words, there was a decline in veridical memory and an increase in
false memory.

10:50-11:05 (156)

Is the Cognitive Process in False Recognition Really the Same as
in True Recognition? JERWEN JOU, JAMES W. ALDRIDGE, &
LORENA L. GONZALEZ, University of Texas, Pan American—
Subjects learned 15 visually presented words as in the Deese—Roediger—
McDermott paradigm. The list of words was presented once, twice, or
three times. They then counted backward by three for 30 sec as the in-
terpolated task. The recognition test consisted of 15 old and 15 new
words, with all the new words semantically related to the old words.
In half of the tests, the critical lure word was presented; in the other
half, it was not. Results showed that the RT for the false positive
recognition of the new words was longer than that of the correct pos-
itive recognition of the old words. More important, false positive
recognition of the nonpresented lures took consistently longer than
correct positive recognition of the presented lures. This RT difference
increased with the number of presentations. The result contradicts sub-
jects’ subjective reports of the vivid phenomenological experiences of
false recognition.

11:10-11:30 (157)

Phantom Recall. C. J. BRAINERD & RON WRIGHT, University of
Arizona, & DAVID G. PAYNE, University of Binghamton—When sub-
jects study lists containing several semantically related targets (e.g.,
COLLIE, HOUND, POODLE, SPANIEL), recognition probes for meaning-
preserving distractors (e.g., DOG) sometimes provoke high levels of
phantom recollection—vivid but illusory conscious experience of dis-
tractors’ “presentation” on the study list. Although this illusory phe-
nomenology is well established in false recognition, it is not known
whether phantom recollection accompanies false recall. We summa-
rize data from a series of free-recall experiments in which phantom
recollection of meaning-preserving intrusions was measured using a
dual-retrieval model of recall. The study materials were either lists
containing same-category exemplars or Deese—Roediger—McDermott
lists, and the intrusions were either category names or critical associ-
ates. High levels of phantom recollection accompanied such intru-
sions, and in certain instances, intrusions were chiefly due to phan-
tom recollection.

11:35-11:55 (158)
The Time Course of False Recognition Memory: Data and Models.
EVAN HEIT, NOELLIE BROCKDORFF, & KOEN LAMBERTS, Uni-
versity of Warwick—In the Deese—Roediger—McDermott false mem-
ory paradigm, after subjects study a list of interrelated words, they
falsely recognize semantically similar lures nearly to the extent that
they correctly recognize studied items. This result seems to persist
even when subjects are forewarned about the nature of the illusion. In
three experiments, we examined the time course of false recognition
judgments. Using an old—new recognition task, we elicited responses
at different time lags from presentation of the stimulus through a re-
sponse-signal procedure. We investigated the effects of study list
length and forewarning on the time course of false recognition judg-
ments and examined the results in terms of changes in accuracy and
changes in response bias over time. We report changes in the false recog-

nition of lure items over time, as well as changes in the effect of fore-
warning over time. In addition, we present simulations of these results
in terms of global-matching models of recognition memory.

Phonemic Effects I
Coronado L, Friday Morning, 10:10-12:00

Chaired by Keith Rayner, University of Massachusetts, Amherst

10:10-10:30 (159)
Explorations in Connectionist Modeling: Another Look at the Dual-
Route Cascaded Model. DEREK BESNER, MARTHA ROBERTS,
& MIKE REYNOLDS, University of Waterloo—Coltheart and col-
leagues’ dual-route cascaded model of word recognition and reading
(Psychological Review, 2001) is argued to be the best and most com-
prehensive computational connectionist model to date. We show that
the model produces qualitatively different results from intact skilled
readers with respect to how both words and nonwords are read aloud.
Suggestions as to how these problems might be rectified are provided.

10:35-10:55 (160)

Towards a Connectionist Account of Visual Word Identification in
Serbo-Croatian. JAY G. RUECKL, DANIEL J. YAFFEE, CARO-
LINE MINER, & CLAUDIA CARELLO, University of Connecticut
and Haskins Laboratories—The writing system of Serbo-Croatian
employs two partially overlapping alphabets. Within each alphabet,
there is a one-to-one mapping between letters and phonemes, but the
overlap between the alphabets makes some letters phonologically am-
biguous. We present a connectionist model of the effect of this ambi-
guity on the naming of Serbo-Croatian words and nonwords, as well
as the modulation of this effect by phonologically related primes,
phonologically unrelated primes written in the same alphabet as the
target, and the other letters in the letter string in which an ambiguous
letter appears. Analyses reveal how this pattern of effects arises from
the influence of the structure of the orthographic-to-phonological
mapping on the organization and componentiality of the network’s ac-
tivation dynamics. The similarities and differences between network
models of Serbo-Croatian and English are discussed.

11:00-11:15 (161)

Phonological Mediation in Visual Word Recognition in English and
Chinese. IN-MAO LIU, National Chung-Cheng University—Evidence
of phonological mediation in visual word recognition found with var-
ious “multiple-word” paradigms (priming, backward masking, etc.) is
problematic. This is because such evidence is obtained in a situation
in which visual information is impoverished and participants are forced
to rely on auditory information for recognizing words. In a “single-
word” paradigm, participants either identified or named words and
embedded words. In this paradigm, whole-word-related (WWR) vari-
ables and embedded-word-related (EWR) variables were orthogonal.
It was found that EW recognition and EW naming tended to be affected
not only by EWR variables, but also by WWR variables, whereas WW
recognition and WW naming tended to be affected only by WWR vari-
ables. It is concluded that (1) there is no unequivocal evidence of
phonological mediation in visual word recognition in English and that
(2) Chinese words are recognized through direct access in normal
reading.

11:20-11:35 (162)
Effects of Spoken Words on Concurrent Visual Word Recognition.
ALBRECHT INHOFF & CYNTHIA CONNINE, SUNY, Binghamton—
A novel eye-movement-contingent release of speech paradigm was used
to examine the degree to which phonological representations in read-
ing approximate those in spoken language. Spoken word tokens that
were identical to a visual target word /TRAIN(speech)/train(text), simi-
lar to it /TRAIL/train, or dissimilar /BLAST/train were released when the
visual target was fixated. Dissimilar and similar spoken words increased
the time spent viewing the visual target; deleterious effects of similar
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spoken words further extended into the reading of posttarget text. These
effects were independent of speech duration and appear to be due to
the competition of phonological forms during visual word recognition
and storage. Preliminary results from Experiment 3 indicate that the
preferred pronunciation of a visual target (e.g., /PREDDY/ of pretty) is
less useful than its nonpreferred pronunciation, /PRETTY/, suggesting
that visual word forms do not activate speech-like phonological rep-
resentations.

11:40-11:55 (163)

Exploring the Effects of Age, Alzheimer’s Disease, and Semantic
Impairment on Spelling Performance. MICHAEL J. CORTESE,
Morehead State University, & DAVID A. BALOTA, SUSAN D.
SERGENT-MARSHALL, & RANDY L. BUCKNER, Washington Uni-
versity—Spelling was examined in young adults, healthy older adults,
individuals with dementia of the Alzheimer’s type (DAT), and 4 indi-
viduals with a primary semantic impairment (PSI). The stimuli included
homophones and two sets of low-frequency consistent (i.e., words with
more predictable spellings) and inconsistent (i.e., words with less pre-
dictable spellings) words. The results indicate that when spelling ho-
mophones, younger adults and, to a greater extent, individuals with
PSI placed relatively more emphasis on phonological information,
whereas healthy older adults and individuals with DAT placed rela-
tively more emphasis on semantic information. For nonhomophonic
words, large consistency effects (spelling plaid as plad) were observed
for both individuals with DAT and individuals with PSI. It is proposed
that the decrease in accuracy for inconsistent words has different bases
in DAT and PSI. We propose that deficits in attentional control un-
derlie performance in DAT, whereas disruption of basic semantic rep-
resentations underlies performance in PSI.

Divided Attention
Monterrey, Friday Morning, 10:15-12:00

Chaired by Charles L. Folk, Villanova University

10:15-10:30 (164)

Set-Size Effects in Identification and Localization: Theory and
Data. TOM BUSEY, Indiana University, & JOHN PALMER, Uni-
versity of Washington—The effect of divided attention is different for
identification and localization. We ask whether this difference is due
to perceptual processing capacity or to the decision process. Using vi-
sual search, we measured set-size effects for finding a target grating
(left-leaning) among distractor gratings (right-leaning). The identifi-
cation task was yes—no detection, and the localization task was to
specify the target location. The observed set-size effects were larger for
localization than for identification. This difference was shown for sev-
eral spatial and temporal frequencies, and controls ruled out explana-
tions based on task difficulty, sensory factors, and response measures.
The different decision requirements for the two tasks was modeled by
using signal detection theory and by assuming unlimited capacity for
both tasks. This model predicted much of the observed difference be-
tween tasks. Thus, the observed difference may be due to the differ-
ences in the decision process.

10:35-10:50 (165)
To Attend or Not to Attend: Impact of Divided Versus Skill-Focused
Attention on Novice and Expert Task Performance. SIAN L. BEI-
LOCK & THOMAS H. CARR, Michigan State University, & CLARE
MACMAHON & JANET L. STARKES, McMaster University (read by
Thomas H. Carr)—Does attending to step-by-step execution of well-
learned sensorimotor skills harm performance? Experiment 1 exam-
ined golf putting under conditions of divided attention (putting com-
bined with auditory tone discrimination) or skill-focused attention
(attention to keeping the club head straight throughout the golf swing
and saying “straight” at ball contact). For novices, skill focus helped
accuracy relative to divided attention. For experts, the pattern was re-
versed—skill focus hurt. Experiment 2 examined speed of soccer

dribbling, again under divided attention (auditory word discrimina-
tion) or skill focus (dribblers reported which side of the foot contacted
the ball). For novices, skill focus again helped performance. For experts,
the pattern depended on the foot being used. With the more practiced
dominant foot, skill focus hurt, as in expert putting. Conversely, the
nondominant foot pattern was like that for novices—skill focus helped.
Thus while less-practiced performance benefits from skill-focused at-
tention, well-learned performance may actually be harmed.

10:55-11:10 (166)

Working Memory Capacity and Maintenance of Simple Auditory
Information. TABITHA W. PAYNE & RANDALL W. ENGLE,
Georgia Institute of Technology (read by Randall W. Engle)—Working
memory capacity (WMC) is important for maintaining information
over brief periods. In Experiment 1, WMC predicted accuracy on de-
layed match-to-sample tasks for pitch with intertone intervals as small
as 500 msec. In Experiment 2, WMC predicted difference threshold
needed for achieving 80% accuracy. Specifically, low working mem-
ory span individuals needed a larger difference threshold than did high
spans. Experiment 3 was designed to address an alternative hypothe-
sis that differences on pitch tasks were really due to differing sensory
ability for high- and low-WMC subjects. Findings showed that low-
and high-WMC individuals did not differ on a sensory acuity task re-
quiring no maintenance. These three studies lead us to conclude that
WMC is needed for maintenance of sensory events such as pitch, but
not for detection of change in pitch when the need for maintenance is
removed from the task.

11:15-11:35 (167)

Prerequisites for Virtually Perfect Time Sharing in Dual-Task
Performance. DAVID E. MEYER & DAVID E. KIERAS, University
of Michigan, ERIC H. SCHUMACHER, University of California,
Berkeley, & DAVID FENCSIK & JENNIFER M. B. GLASS, University
of Michigan—Consistent with the classic response-selection bottle-
neck hypothesis, dual-task performance in the psychological refrac-
tory period (PRP) procedure has often yielded large interference ef-
fects on choice reaction times. However, when some basic aspects of
the PRP procedure are modified appropriately, virtually perfect time
sharing in dual-task performance may occur after moderate practice
(e.g., Schumacher et al., 2001). This suggests that dual-task perfor-
mance is mediated by adaptive executive control and flexible task-
scheduling strategies through which central parallel cognitive processes
and peripheral limited-capacity perceptual-motor mechanisms are al-
located to achieve task and personal goals. Yet, in order for these sys-
tem resources and their processing capabilities to be manifested fully,
a number of crucial prerequisite conditions must be satisfied. Failure
to satisfy all of these prerequisites may lead investigators to conclude
mistakenly that there is a pervasive immutable cognitive response-
selection bottleneck in dual-task performance.

11:40-11:55 (168)
Strong Evidence on Parallel Versus Serial Processing in the
Sternberg Paradigm. JAMES T. TOWNSEND, Indiana University—
Advances in systems factorial technology has extended Sternberg’s
additive factors method to a wide variety of architectures and stopping
rules. In addition to generalizing the method to parallel and more com-
plex processes (e.g., Ashby; Schweickert; Townsend), we have recently
developed powerful distributional contrast functions (in addition to
the traditional mean contrast). For instance, our survivor interaction
contrasts describe functions across time that pinpoint distinct signa-
tures for parallel exhaustive versus parallel self-terminating versus se-
rial exhaustive versus serial self-terminating processing. However, such
strategies, as well as those based simply on mean RTs, have mostly
been applied to perceptual tasks (e.g., visual display search) so far,
due to obstacles associated with manipulating processing speed in
short-term memory search. We devised an experimental strategy
based on the similarity of the probe item to the distractors in the mem-
ory set that reliably influences processing speed. The negative (NO)
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trials are the most interesting to analyze. Our experimental findings
demonstrate that some individuals can process in parallel, whereas
others are serial in the same task, and that the same individuals can
shift their strategy under different experimental conditions.

Animal Cognition I
Durango, Friday Morning, 10:10-12:00

Chaired by Peter J. Urcuioli, Purdue University

10:10-10:25 (169)

The Misbehavior of Monkeys: When Good Learners Go “Bad.”
DAVID A. WASHBURN, Georgia State University—Numerous stud-
ies over the last 15 years have altered the perception of the cognitive
abilities of rhesus monkeys and other nonhuman primates. These an-
imals have demonstrated numerous milestones of intelligence (e.g.,
relational learning, numerical cognition, metacognition), including mas-
tery of the basic psychomotor skills necessary to perform the joystick-
based computerized tasks that were used in many of these studies.
However, there is also a surprising number of tasks on which the mon-
keys learn associatively rather than relationally, fail to generalize to
novel trials, seem not to perform as well as they can or should, and
generally appear to be less intelligent than their other behaviors might
indicate. These “failures to learn” should be as instructive as the mon-
keys’ successes. Commonalities among the tasks will be examined to
permit their categorization into failures of relational learning, moti-
vation failures, and other conceptual classes.

10:30-10:45 (170)

Failure to Find Evidence of Generalization Within Pictorial Cate-
gories in Pigeons. JENNIFER E. SUTTON, University of Toronto, &
WILLIAM A. ROBERTS, University of Western Ontario (read by
William A. Roberts)—Pigeons were reinforced for pecking at pictures
within one category (cats or cars). When birds were tested with novel
pictures from the reinforced category and pictures from the previously
unseen category, they pecked no more at pictures from the reinforced
category than at those from the unseen category. When pigeons were
reinforced for pecking at pictures in one category and nonreinforced
for pecking at pictures in the other category, tests with novel pictures
from both categories showed more pecking to the reinforced category
pictures than to the nonreinforced category pictures. These findings
suggest that conceptual categories do not exist cognitively or behav-
iorally until pigeons discriminate pictures in one category from pic-
tures in another category.

10:50-11:05 (171)

Long-Term Associative Memory in Pigeons. ROBERT G. COOK,
DEBORAH LEVISON, VALERIE PARKISON, & AARON BLAIS-
DELL, Tufts University—New experiments looking at the size and na-
ture of long-term associative memory in pigeons are reported. Two
pigeons were tested using color photographs that were arbitrarily as-
signed to one of two discriminative responses (right vs. left). New im-
ages were added in sets of 30, while continuous testing of all old im-
ages was simultaneously conducted in each session. Examination of
the speed of new learning and memory testing of old items suggested
that the size of pigeon reference memory is larger than previously es-
timated. Estimates as of this abstract are twice (>800) that reported,
for instance, by Vaughn and Greene. New tests looking at the nature
of the memorized features in this type of discrimination are reported.
The relations between the mechanisms of exemplar memory and con-
ceptual behavior are discussed.

11:10-11:30 (172)
Simultaneous Vocal and Physical Object Combinations by a Grey
Parrot. IRENE M. PEPPERBERG, MIT Media Lab, & HEATHER R.
SHIVE, NCSU, College of Veterinary Medicine—On the basis of pri-
marily behavioral data, researchers (e.g., Greenfield, 1991) argue that
(1) parallel development of communicative and physical object (man-

ual) combinatorial abilities exists in young children, (2) these abili-
ties initially have a common neural substrate, (3) a homologous sub-
strate in great apes allows for similar, if limited, parallel development
of these two abilities, and (4) such abilities thus may indicate a shared
evolutionary history for both communicative and physical behavior
(Johnson-Pynn et al., 1999). We find a comparable, if limited, paral-
lel combinatorial development in a grey parrot (Psittacus erithacus).
Given the evolutionary distance between parrots and primates, we
suggest that the search for and arguments concerning responsible sub-
strates and common behavior should be approached with care and not
be restricted to the primate line.

11:35-11:55 (173)

Do Birds Experience Sensory Pleasure? MICHEL CABANAC, Uni-
versité Laval—To answer this question I trained an African grey parrot
(Psittacus erythacus) named “Aristote” to speak, in order to allow ver-
bal communication with it. The first step of the study consisted in
gaining Aristote’s affection. Then, Aristote was taught to speak, fol-
lowing Irene Pepperberg’s triangular method: Another person and I
would speak together and would look at Aristote only when it used un-
derstandable French words. Thus Aristote learned to say a few words
for obtaining toys or getting my attention—for example, “donne bou-
chon” (give cork) or “donne gratte” (give scratch), with the appropri-
ate reward. Lastly, the word “bon” (good) was added to the short list
of words known to Aristote. I said “bon” when Aristote obtained the
sensory stimuli that it had requested (e.g., “gratte bon”). Aristote started
to use short expressions, such as “yaourt bon” (yogurt good). Finally,
Aristote transferred the word “bon” to new stimuli, such as “raisin
bon” (grape good), an expression I had never used myself. Such a
transfer likely shows that this bird experienced sensory pleasure.

Spatial Cognition
Yucatan, Friday Morning, 10:10-12:00

Chaired by Raymond M. Klein, Dalhousie University

10:10-10:20 (174)

A Cross-National Comparison of Biases in Subjective North
American Geography. ALINDA FRIEDMAN, University of Alberta,
DENNIS D. KERKMAN, Southwest Texas State University, & NOR-
MAN R. BROWN, University of Alberta—We examined alternate ex-
planations for distortions in the subjective representation of North
American geography. A physical proximity explanation predicts that
the bias in location estimates should increase with distance from the
participants’ home region. An alternative is that biases arise from com-
bining accurate and inaccurate beliefs about superordinate regions
that cities belong to, including beliefs that may have social or cultural
origins. To distinguish these alternatives, Canadians from Alberta and
Americans from Texas judged the latitudes of cities in Canada, the
U.S., and Mexico. Both groups divided North America into the same
four regions. In contrast to a proximity-based prediction, Texans’ es-
timates of Mexican locations were 16° more biased than their esti-
mates of Canadian locations that were 1,344 kilometers (840 miles)
further away. This finding eliminates proximity as a primary source
of geographic biases and underscores the role of categorical beliefs as
an important source of biased judgments.

10:25-10:40 (175)
Distance Estimates Reflect Objective and Subjective Geographical
Categories. NORMAN R. BROWN, ALINDA FRIEDMAN, & PETER
JAMES LEE, University of Alberta—nParticipants estimated the dis-
tance in kilometers from Edmonton, Alberta, Canada to 66 randomly
presented North American cities. When objective distance was held
constant, estimated distance was greater for Mexican cities than for
U.S. cities, and greater for U.S. cities than for Canadian cities. Similarly,
southern U.S. cities elicited greater estimates than equidistant northern
U.S. cities, which elicited greater estimates than equidistant Canadian
cities. These results provide converging evidence for the existence of
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a distorted four-region representation of North American geography
(Friedman & Brown, 2000a, 2000b) and demonstrate that distance es-
timation is sensitive to both national borders and subjective category
boundaries.

10:45-11:00 (176)

Alignment Effects in Room Space: Attenuating, Eliminating,
Reversing. DAVID WALLER, DANIEL R. MONTELLO, MARY
HEGARTY, & ANTHONY E. RICHARDSON, University of Cali-
fornia, Santa Barbara (read by Daniel R. Montello)—Alignment ef-
fects in spatial memory occur when directions are estimated more
quickly and/or accurately in the learned orientation than from another
orientation. In four experiments, we examine the effects of body
movement, testing orientation, and instructional set on alignment ef-
fects. Participants learned layouts from a single viewpoint and pointed
to targets from actual and imagined locations and orientations.
Participants were tested after (1) remaining in place, facing forward,
(2) walking directly to the to-be-imagined location, (3) being circu-
itously wheeled to the location, or (4) remaining in place but rotating
180°. After being wheeled, participants were told their new facing ori-
entation or deceived with another orientation. Half the participants were
instructed to ignore their rotation in (4); half were not. We were able
to attenuate, eliminate, or even reverse alignment effects. Individual
differences and speed/accuracy tradeoffs are discussed.

11:05-11:15 (177)

Using Spatial Terms to Select an Object. LAURA A. CARLSON,
University of Notre Dame, & GORDON D. LOGAN, Vanderbilt Uni-
versity—Our interactions with the world often involve selecting one
object from a cluttered array of objects. One way to accomplish this
is with language. For example, spatial terms such as “above” guide se-
lection by specifying the position of one object (the located object)
with respect to a second object (the reference object). Most of the
work on the apprehension of spatial terms has examined displays that
contain only these two objects. The present work examines how the
presence of an extra object (distractor) in the display impacts appre-
hension. Consistent effects of distractor presence were obtained
across acceptability rating and speeded sentence/picture verification
tasks. Importantly, these effects were independent of the placement of
the distractor. These results suggest that the distractor has its influence
during processes that spatially index and identify the located and ref-
erence objects and that processes involved in computing the spatial
term operate only on these objects.

11:20-11:35 (178)
Context Effects in Spatial Memory. KARL F. WENDER, University
of Trier, DANIEL B. M. HAUN, University of South Carolina, BIOERN
RASCH, University of Trier, & MATTHIAS BLUEMKE, University
of Heidelberg—Participants learned a complex route through our uni-
versity library. At 39 intersections, they had to remember particular
landmarks and directions. After two trips, they were tested by cued re-
call either on the route or in a separate neutral room. In addition, they
had to estimate bearings to distant objects. Data were analyzed by
multinomial models and circular statistics. Results showed a context
effect that generalized along the route with a negative gradient. The
results speak against the dominant framework of route knowledge and
suggest that survey knowledge develops right from the beginning.

11:40-11:55 (179)
High-Capacity Visual Short-Term Memory for Layout. THOMAS
SANOCKI, ERIC SELLERS, & JEFF MITTELSTADT, University of
South Florida—How much information is represented in a viewer’s
memory during scene perception? Although many studies of change
detection and visual short-term memory (VSTM) reveal severe capac-
ity limits of about 3—4 items, several past studies suggest that VSTM
capacity for layout (the position of elements) is considerably higher.
We measured VSTM with a change detection task and layouts of 4-20
items. In Experiment 1, we used a dollhouse with over 24 pieces of

furniture distributed among 12 regions. Capacity, estimated using
Pashler’s (1988) formula, averaged 5.2 regions, or over 10 objects.
The high capacity cannot be attributed to a few single-object config-
urations. In Experiments 2—4, with simpler elements, capacities ex-
ceeded 10 items. Layout memory was independent of object identity,
surviving a complete change in the items’ identities. The memory was
influenced by perceptual organizational factors, suggesting that it is
related to high-level vision.

Perception I
Coronado A, Friday Morning, 10:15-12:00

Chaired by James T. Enns, University of British Columbia

10:15-10:30 (180)

Context Modulates the Gestalt Configural Cue of Convexity.
MARY A. PETERSON & JEE HYUN KIM, University of Arizona—
We investigated whether context alters the effectiveness of the con-
figural cue of convexity by varying both the number of vertically elon-
gated convex regions in a display from 1.5 to 3.5 (an equal number of
concave regions alternated with the convex regions) and the number
of local convexities within each region. Black-and-white displays were
shown for 100 msec. Participants reported whether the black or the white
regions appeared to be figures. Convexity was a substantially more ef-
fective configural cue in the 3.5 region condition than in the 1.5 region
condition (p < .01). The number of local convexities in the vertical di-
rection had no effect on cue strength, suggesting that context effects op-
erate between regions, rather than within regions. For stimuli rotated by
90°, context effects were unchanged, although convexity was a weaker
cue. Additional experiments investigated the extent to which these con-
text effects depend on cue repetition, rather than shape repetition.

10:35-10:50 (181)

Visual Length Illusions and the Perception of Configural Informa-
tion in Faces. A. SCHWANINGER & S. RYF, University of Ziirich, &
F. MAST, Harvard University (read by F. Mast)—This study explored
the perception of configural information in faces. Participants adjusted
the length of a line to the intereye distance and the distance between
the eyes and the mouth. Experiment 1 revealed an overestimation of
the eye—mouth distance by 32% and an overestimation of the intereye
distance by 16%. These large effects were replicated in Experiment 2
with a different set of stimuli (overestimation of 41% for the eye-—mouth
distance and 16% for the intereye distance). In both experiments, the
perceived length of the intereye distance was dependent on orienta-
tion following the pattern of the horizontal vertical illusion (HVI). In
two final experiments, we further investigated whether the perception
of facial configurations can be explained by the same mechanisms
that underlie visual length illusions (e.g., HVI, Miiller-Lyer, Oppel—
Kundt) or whether there are face-specific mechanisms at work.

10:55-11:15 (182)

Domain Specificity Versus Expertise in Visual Face Processing.
SHLOMO BENTIN & DAVID CARMEL, Hebrew University of Jeru-
salem—We compared the role of task-associated strategies and ex-
pertise on the N170, an ERP component elicited by human faces, with
the ERPs elicited by cars, birds, items of furniture, and ape faces.
Faces elicited an equally conspicuous N170, significantly larger than
the ERPs elicited by nonface categories, regardless of whether they
were ignored or had an equal status with other categories or whether
they were predetermined targets. In contrast, the negative component
elicited by cars during the same time range was larger if they were tar-
gets than if they were not. Faces of apes elicited an N170 that was sim-
ilar in amplitude to that elicited by the human face targets. These re-
sults demonstrate the domain specificity of the visual mechanism
implicated in processing faces, a mechanism that is not influenced by
either task or expertise. The processing of other objects is probably
accomplished by a more general visual processor, which is sensitive
to strategic manipulations and attention.
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11:20-11:35 (183)

Early Peripheral and Foveal Processing in Fixations During Scene
Perception. GERY p’YDEWALLE & PAUL M. J. VAN DIEPEN,
University of Leuven—To compare early foveal and peripheral infor-
mation extraction, visual scenes were masked either foveally or pe-
ripherally during the initial 20, 70, or 120 msec of fixations, using an
eye-movement-contingent display-change technique. The sequential
attention model of eye movement control predicts a substantial effect
of early foveal masking, whereas early peripheral masking should not
affect the ongoing processing. Foveal masking indeed postponed
foveal processing, as was reflected by a considerable increase of av-
erage fixation durations with longer masking. However, there was also
an effect of peripheral masking, mainly on the saccade target selec-
tions with an increased number of fixations in conjunction with
smaller saccade amplitudes. Overall, scene perception was more in-
fluenced by early foveal masking than by early peripheral masking,
and this is partly in agreement with the sequential attention model of
eye movement control.

11:40-11:55 (184)

Detection of Counterfeit Currency. IRA H. BERNSTEIN & ANNE P.
HILLSTROM, University of Texas, Arlington—This study evaluated
the effectiveness of changes made by the U.S. Bureau of Engraving
and Printing when they redesigned the currency for the 1996 series.
A two-alternative forced-choice task evaluated accuracy in discrimi-
nating genuine currency from counterfeit currency intercepted by the
Secret Service. The variables studied were the series, denomination,
type of printing of the counterfeit, brief versus no training at coun-
terfeit detection, design feature, and type of judgment (whether the
entire bill or a feature was judged and whether or not participants
could see the whole bill). The major findings were that familiarity
with U.S. currency and accuracy were related, training led to higher
accuracy, global judgments were more accurate than featural ones,
genuine bills were discriminated more easily from inkjet counterfeits
than from offset counterfeits, and, most critically, the 1996 series was
judged more accurately than the 1990 series. The results illustrate a
useful application of psychophysics.
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Invited Symposium: Perspectives on Spatial Representation:
What We Can Learn From Special Populations
Coronado H, Friday Afternoon, 1:00-3:10

Chaired by Helene Intraub, University of Delaware

1:00-1:05 (185)
Perspectives on Spatial Representation: What We Can Learn From
Special Populations. HELENE INTRAUB, University of Delaware—
Introduction.

1:05-1:20 (186)
Spatial Representation in Deaf ASL Signers. KAREN EMMOREY,
Salk Institute—To linguistically represent the visual world requires a
crucial interface between language and spatial cognition. Signed lan-
guages differ dramatically from spoken languages with respect to this
interface because, rather than specifying spatial relations with a closed-
class set of prepositions, signed languages encode spatial relations by
using space itself via “classifier” constructions. In these constructions,
handshape morphemes specify object type, and the position of the
hands in signing space schematically represents the spatial relation be-
tween objects. This spatialization of linguistic expression has ramifi-
cations for the nature of linguistic categories, for the spatial cognitive
processes required for language comprehension, and for the neural
systems that underlie spatial language. Specifically, when space itself is
used to linguistically represent spatial relations, the linguistic encoding
is gradient rather categorical, mental rotation is often required to under-
stand spatial perspective, and the right parietal cortex is engaged during
production of spatial language for signed, but not for spoken, language.

1:25-1:40 (187)

Spatial Representation of Scenes in a Deaf and Blind Observer.
HELENE INTRAUB, University of Delaware—The spatial world is
continuous, yet perception is based on successive, discrete inputs.
Sighted observers who explore a region through vision or haptics
(while blindfolded) are subject to “boundary extension” (BE). They
remember having seen or touched adjacent, unexplored areas—antic-
ipating layout. This may serve to facilitate integration of successive
“views.” However, blindfolding sighted observers does not necessar-
ily prevent recruitment of visual resources (e.g., visualization). Does
BE truly generalize, or is it specifically visual? A 25-year-old woman
who has been deaf and blind since early life (Leber’s syndrome) ex-
plored the same regions. Her mode of exploration is normally haptic,
her spatial language (ASL) is understood through touch, and reading
is accomplished through Braille. Yet, she too was prone to compara-
ble amounts of BE. Anticipatory representation may be a fundamental
aspect of spatial cognition irrespective of modality and irrespective of
the observer’s access to all the primary spatial senses.

1:45-2:00 (188)

Navigation Without Vision in Blind and Sighted. ROBERTA L.
KLATZKY, Carnegie Mellon University, & JACK M. LOOMIS &
REGINALD G. GOLLEDGE, University of California, Santa Bar-
bara—Spatial cognition encompasses such basic processes as under-
standing spatial concepts, encoding and mentally transforming spatial
representations, and using representations to act within space. Our
long-term project has addressed these capabilities in blind and sighted
populations. The major navigation ability we have studied is path in-
tegration—that is, keeping track of one’s position in space on the basis
of cues to self motion. We will present data from such tasks as re-
turning to the origin of a multisegment path via a shortcut, reproduc-
ing a previously traveled path, traveling to a location specified by a
verbal description, and traveling to the location of a real sound. We
have also compared the performance of blind and sighted in “table-
top” tasks, such as matching forms that differ by a rotation and men-
tal part-whole assembly. We find that blind people who are habitually
mobile show little if any deficit in these abilities.

2:05-2:20 (189)

Selective Spatial Breakdown in Williams Syndrome. BARBARA
LANDAU, Johns Hopkins University, & JAMES E. HOFFMAN, Uni-
versity of Delaware—Williams syndrome is a rare genetic defect
causing profound spatial impairment together with relatively spared
language. We review evidence from our research program, which in-
dicates that the spatial breakdown in Williams syndrome is highly se-
lective, sparing spatial capacities such as object recognition, percep-
tion of biological motion, and some aspects of spatial language. At the
same time, we have found fragility in certain other aspects of spatial
representation, and we speculate that the breakdown observed in hall-
mark tasks, such as block construction, is the result of complex inter-
actions between these fragile spatial representations and procedures
that operate on them.

2:25-2:40 (190)

Simultanagnosia: A Deficit in Binding Object and Spatial Represen-
tations? H. BRANCH COSLETT, University of Pennsylvania, &
ELEANOR M. SAFFRAN & EUNHUI LIE, Temple University—
Simultanagnosia, a disorder usually associated with bilateral parietal
lesions, is characterized by the inability to “see” more than one ob-
ject in an array. Data from patients with this disorder speak to the role
of the parietal cortex in spatial representations and awareness. We will
present data from two patients (B.M., J.D.) demonstrating that report
of stimuli was influenced by the semantic relationship between the
items in the array, suggesting that the deficit is not solely attributable
to early visual impairment. Additionally, J.D. was unable to report
more than one attribute of the SAME object or word. Several lines of
evidence demonstrate that he processed stimulus attributes that he de-
nied seeing. These data suggest that the parietal lobe is critical for
binding object and spatial representations and are consistent with the
claim that binding to spatial markers supported by the parietal lobe is
necessary for conscious perception.

2:45-3:00 (191)

Spatial Representation in Hemispatial Neglect. MARLENE
BEHRMANN, Carnegie Mellon University—Patients with hemispa-
tial neglect, usually acquired after right parietal lobe damage, fail to
process or report left-sided information. Studies with such patients
allow us to elucidate the psychological and neural mechanisms un-
derlying spatial representation. Two issues will be addressed. The first
concerns the factors that determine when a stimulus will be neglected.
We will show that the probability of detecting a left item depends not
only on its spatial position, but also on the time course of its activa-
tion. Furthermore, the extent to which the target location is predictable
also enhances the probability of detection. Because spatial position
cannot be absolutely determined, the second issue concerns the spa-
tial reference frame or set of coordinates used to code spatial location.
We will show that position is coded with respect to multiple reference
frames and that, depending on the requirements of the task, a partic-
ular reference frame becomes dominant.

3:05-3:10 (192)
Closing Remarks. HELENE INTRAUB, University of Delaware—
Closing remarks and discussion.

Language Production
Coronado L, Friday Afternoon, 1:00-3:15

Chaired by Gail Mauner, SUNY, Buffalo

1:00-1:20 (193)
Judgments About Common Ground in Language Production. RICH-
ARD J. GERRIG & WILLIAM S. HORTON, SUNY, Stony Brook—In
fluent conversation, speakers’ utterances must reflect efficient judg-
ments about the topics (e.g., individuals or experiences) with which
they are on common ground with their addressees. We suggest that
these judgments involve two dissociable processes: copresence as-
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sessment and utterance formulation. Copresence assessment, operat-
ing in either a strategic or an automatic fashion, indicates whether a
topic (e.g., an individual or experience) is mutually known to a speaker
and addressee. Utterance formulation involves planning utterances
that adequately reflect the current context, as well as the speaker and
addressee’s history with respect to a mutually known topic. To provide
evidence for our perspective, we conducted a referential communica-
tion experiment in which we required directors to describe an array of
objects to 2 matchers in alternation. We varied the ease with which di-
rectors could encode the relationships between particular objects and
particular matchers. The complexity of copresence assessment had a
clear impact on directors’ language production.

1:25-1:40 (194)

Does Conversational Grounding Involve Partner-Specific Pacts?
An Example of the Adaptive Use of Language. BOAZ KEYSAR,
University of Chicago, DALE J. BARR, Beckman Institute, University
of lllinois, Urbana-Champaign, & SHUHONG LIN, University of Chi-
cago—TIt has been argued that when participants in conversation use
a name for an object, they implicitly agree on a conceptual-naming
pact. Such precedents are assumed to be partner specific, to be used
only with the grounding partner. Using an eyetracker, we demonstrate
that once a precedent is established, listeners do expect speakers to
use it. But we also show that listeners expect the precedent even with
a speaker who never grounded the term. Thus, grounding need not in-
volve partner-specific pacts. Our second experiment shows that prece-
dents can be partner specific, but only when the identity of the speaker
is highly diagnostic. When 2 speakers used different names for the
same object, listeners’ expectations became sensitive to the identity
of the grounding speaker. We suggest that although grounding does
not routinely involve partner-specific pacts, interlocutors can adapt to
circumstances that require partner specificity.

1:45-2:00 (195)

When Conceptual Pacts Are Broken: Partner Effects in Compre-
hending Referring Expressions. CHARLES A. METZING & SUSAN
E. BRENNAN, SUNY, Stony Brook (read by Susan E. Brennan)—When
people in conversation refer repeatedly to objects, they typically con-
verge on the same expressions. This could be due simply to associat-
ing an object with the same perspective, or to achieving a conceptual
pact that is partner specific. We had people follow directions from a
confederate-director, entraining on perspectives over three trials (“the
shiny cylinder”). The director then left and returned, or else a new di-
rector entered. In Trial 4, directors used either the original expression
or a new one (“the silver pipe”). Upon hearing the original expression,
people looked at or touched the object equally quickly regardless of
director. However, upon hearing a new expression from the original
director, people were 232 msec slower to look at the object and 541 msec
slower to touch it than with a new director. This supports the idea of
partner-specific conceptual pacts that track what partners know rather
than what they don’t know.

2:05-2:15 (196)
“Let’s Do Lunch Sometime”: An Analysis of Ostensible Speech Acts.
KRISTEN E. LINK, SUNY, Oswego, & ROGER J. KREUZ & JACKIE
SOTO, University of Memphis (read by Roger J. Kreuz)—Isaacs and
Clark (1990) have defined ostensible speech acts as possessing a num-
ber of characteristics. These include pretense, mutual recognition, col-
lusion, ambivalence, and off-record purpose. In addition, they have
proposed several cues (e.g., hedging and vagueness) that are used in
the service of such utterances. The present research was designed to
assess the role of these characteristics and cues in the perception of
ostensible speech acts. Participants read actual conversations with sin-
cere, ambiguous, or ostensible speech acts. Separate groups of par-
ticipants were asked to provide ratings of pretense and mutual recog-
nition, to make predictions about the next speech act, to make
judgments about the attitude of the speaker, and to indicate the pri-
mary reason for the speech act. The results provide support for Isaacs

and Clark’s description of ostensible speech acts, as well as demon-
strate that these cues are used to recognize such language.

2:20-2:30 (197)

Perspective in Political Interviews. DANIEL C. O’CONNELL, Loyola
University, Chicago, SABINE KOWAL, Technical University of Berlin,
& CAMELIA SULEIMAN, Hebrew University of Jerusalem—Both
quantitative and qualitative analyses were applied to two television in-
terviews (Shimon Peres and Edward Said with Tim Sebastian in BBC
HARDtalk) to identify indicators of perspective. In addition to pronom-
inal usage (first-person singulars and plurals), a number of other indi-
cators were found to discriminate perspective of interviewers and inter-
viewees: turn-initial words, hesitations, questions, emphatic affirmation
and negation, personal reference utterances (e.g., I think), interjections,
number of syllables spoken, and interruptions and overlaps. Relative
literacy of the interviewer and orality of the interviewees were also
noted. The findings are interpreted within a general theoretical con-
cept of perspective, derived from Bakhtin’s dialogicality.

2:35-2:50 (198)

Clock Talk. KATHRYN BOCK, Beckman Institute, University of 1lli-
nois, Urbana-Champaign, DAVID E. IRWIN, University of Illinois,
Urbana-Champaign, & W. J. M. LEVELT, Max Planck Institute for
Psycholinguistics—Telling time is an exercise in coordinating language
production with visual perception. By combining different ways of
saying times with different ways of seeing them, the performance of
time-telling can be used to track cognitive transformations from visual
to verbal information in connected speech. Findings from eyetracking
during the production of time expressions suggest that an effective
interface between what has been seen and what is to be said can be
constructed within 300 msec and is used to guide the incremental for-
mulation of words and phrases.

2:55-3:10 (199)

Metrical Encoding During Speech Production. NIELS O. SCHIL-
LER, Universiteit Maastricht and Max Planck Institute for Psycho-
linguistics—This study investigated the encoding of metrical infor-
mation during speech production. In Experiment 1, participants were
asked to judge whether bisyllabic picture names had initial or final
stress or whether a prespecified consonant belonged to the first or the
second syllable. Results showed significantly faster decision times
(RTs) for initially stressed targets (e.g., KAno, “canoe”) than for tar-
gets with final stress (e.g., kaNON, “cannon”; capital letters indicate
stressed syllables) and faster RTs for first than for second syllable af-
filiation responses (e.g., kaN.sel, “pulpit” vs. ka.No, “canoe”; capital
letters indicate pivotal consonants, dots mark syllable boundaries).
This result demonstrates that metrical information is encoded incre-
mentally from beginning to end of words during phonological encod-
ing in speech production. Finally, an object/nonobject decision con-
trol experiment demonstrated that the outcome of the first experiment
is unlikely to result from a visual input effect.

Information Processing
Monterrey, Friday Afternoon, 1:00-3:00

Chaired by Frank N. Dempster, University of Nevada, Las Vegas

1:00-1:20 (200)
ACT-R 5.0 Predicts BOLD Activation Functions. JOHN R. AN-
DERSON, YULIN QIN, & MYEONG-HO SOHN, Carnegie Mellon
University, CAMERON CARTER, University of Pittsburgh, & JON
FINCHAM, Carnegie Mellon University—ACT-R 5.0 is a cognitive
architecture that models cognition as a sequence of tests and trans-
formations of “buffers.” These buffers include a goal buffer, retrieval
buffers, visual buffers, and motor buffers. Two mathematical problem-
solving tasks where modeled in terms of changes in these four kinds
of buffers. Event-related fMRI studies were performed of these tasks
to obtain neural evidence for the buffer manipulations proposed by
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this architecture. Our results confirm prior results about the impor-
tance of the left posterior parietal cortex for mathematical transfor-
mations. We show similar effects for abstract symbol manipulation
tasks devoid of arithmetic content. Predicted bold responses were de-
rived on the basis of the timing and duration of buffer manipulations.
These predicted functions were fit to the obtained functions in different
brain regions.

1:25-1:45 (201)

The Role of Capacity in Organized Perception: Tools for Hypothesis
Testing. MICHAEL J. WENGER & CHRISTOF SCHUSTER, Univer-
sity of Notre Dame, & JAMES T. TOWNSEND, Indiana University—
Process capacity—the amount of work that a cognitive system can ac-
complish in a unit of time—is a central construct in cognitive theory
in general and holds special import for accounts of organized (gestalt)
perception. We present an approach to modeling hypotheses regarding
cognitive process capacity based on the hazard function of response
times and its integrated form. For example, we can define relative ca-
pacity in a situation in which we change processing load by C(7) =
Hab(#)/[Ha(¢) + Hb(¢)], where Ha(f) and Hb(?) are the integrated haz-
ard functions for processing individual elements (a and b) and Hab(7)
is the integrated hazard function for processing both elements. We pre-
sent an overview of statistical methods for evaluating such hypotheses,
ones widely used in the analysis of temporal data (e.g., survival times
in various disease states). We illustrate the use of these techniques
with data from our studies of facial perception.

1:50-2:05 (202)
Response Monitoring Causes Sequential Effects in Short-Interval
Serial RT Tasks. ERIC SOETENS & PETER DHAENE, University of
Brussels, & MAURITS VAN DER MOLEN, University of Amsterdam—
In random serial reaction time (RT) tasks, the speed of responding de-
pends on the sequence of preceding events. With short intervals be-
tween the response and the next stimulus, this pattern is governed by
automatic facilitation, resulting in a first-order repetition effect and
higher order sequential effects of the benefit-only type. The more pre-
ceding repetitions and the more recent these repetitions are, the faster
the participants respond, independent of the current transition (repe-
tition or alternation) between successive stimuli. This pattern is en-
hanced by showing larger RT differences when stimulus—response
compatibility decreases or when the number of stimulus—response al-
ternatives increases. We demonstrate that increasing the difficulty of
the task by influencing perceptual or categorization stages does not
enhance the pattern. These data add further support to the assumption
that automatic facilitation is located at response selection and is elicited
by a decreasing response-monitoring process with preceding repetitions.

2:10-2:30 (203)

New Procedures for Individual RT Analysis. RICHARD A.
CHECHILE, Tufts University—A case is made that the Gumbel and
inverse Gaussian distributions have excellent properties for the analy-
sis of response time (RT) data. These highly similar distributions are
two-parameter probability functions with well-developed statistical
procedures. The Gumbel is particularly well suited for the detection
of multiple stochastic processes, and the inverse Gaussian distribution
possesses sufficient statistics. The inverse Gaussian is also coupled
with a theoretical diffusion model of RT. The model yields separate
measures for the diffusion strength and the decision criterion. The
methodology is illustrated by several recent studies that focused on in-
dividual RT data. The experiments examine RT on a lexical decision
task and on a visual search task.

2:35-2:55 (204)
Tapping With the Mind’s Finger: Rhythmic Modulation of Cortical
Potentials During Mental Simulation. ALLEN OSMAN, University
of Pennsylvania, & ROBERT W. ALBERT, University of Utah—A
frequency analysis was used to identify cortical activity arising from
imagined rhythmic movements and to locate approximately its

sources. Subjects synchronized overt and imagined taps to brief visual
stimuli presented at a constant rate of 1.25 Hz. Taps alternated between
the left and the right index fingers at a rate of 0.625 Hz. Recordings
were made of event-related potentials (ERPs) from 59 scalp sites and
activity of the finger muscles (EMG). After spatial filtering to reduce
noncortical contributions, the ERP recordings were converted to the
frequency domain, and topographic maps were made of power at the
frequency of alternation between the left and the right fingers. Two
prominent power foci were found in each hemisphere for both overt
taps and imagined taps without EMG, one over the sensorimotor cortex
and the other over the posterior parietal cortex, with homologous foci
in opposite hemispheres arising from oscillations 180° out of phase.

Context/Repeated Testing in Memory
Durango, Friday Afternoon, 1:00-3:05

Chaired by F. Michael Rabinowitz
Memorial University of Newfoundland

1:00-1:20 (205)

Episodic Context: A Unifying Principle. MICHAEL S. HUM-
PHREYS, University of Queensland, & GERALD TEHAN, Univer-
sity of Southern Queensland—Although there is a long history of the-
orizing about the role of context in human memory, context is almost
entirely ignored in discussions of short-term memory and is frequently
ignored in discussions of the difference between direct and indirect
memory tasks. Some of the reasons for this neglect are discussed.
Then, existing data are reviewed, and new data are presented that show
that the postulation of context can serve to unify many disparate find-
ings. The results also allow us to reject many traditional ideas about
short-term memory.

1:25-1:35 (206)
Situation Models and Memory for Story Information. GABRIEL A.
RADVANSKY & DAVID E. COPELAND, University of Notre Dame,
& ROLF A. ZWAAN, Florida State University—Situation models can
be composed of several different types of information, including (1)
spatial-temporal framework, (2) linking relations, (3) structural rela-
tions, (4) entities, and (5) entity properties. Some of these information
types are more critical to understanding the nature of the situation
(e.g., linking relations), relative to other types of information (e.g., en-
tity properties). Question-answering data from studies using a novel
(The Stone Diaries) and standard experimental short stories support
this characterization. Moreover, using the Schmalhofer and Glavanov
(1986) procedure, it is shown that some types of information are more
highly related to situation model memory, relative to textbase memory.

1:40-2:00 (207)

Keeping Meanings in Mind: Evidence for an Independent Semantic
Working Memory System. GEETA SHIVDE & MICHAEL C. AN-
DERSON, University of Oregon (read by Michael C. Anderson)—Many
cognitive tasks require maintenance of semantic representations.
Currently, there is no clear account of how this maintenance occurs.
Here, we report evidence for a distinct semantic working memory sys-
tem that maintains meanings. When subjects sustain attention to the
meaning of a prime (e.g., anger) over a 10—15 sec interval, they are
slower to respond to a semantically related probe item presented dur-
ing the maintenance interval. This suppression manifests as slowed re-
action time to make a lexical decision to a related probe word (e.g.,
hit) buried in a stream of unrelated items. However, semantic sup-
pression does not occur when subjects (1) maintain the prime by re-
hearsing it phonologically or visually, (2) respond to the probe after
the maintenance interval, or (3) encode the prime into long-term mem-
ory and later recall it. Together, these findings provide strong support
for a semantic working memory system and suggest that maintenance
is achieved in part through inhibition.
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2:05-2:20 (208)

Gains and Losses in Multiple Recall Tests of Actions. JOHANNES
ENGELKAMP & KERSTIN SEILER, Saarland University—Verbally
learned action phrases (VTs) are recalled worse than phrases that are
also enacted (SPTs). This enactment effect is usually attributed to bet-
ter item encoding in SPTs than in VTs. However, there is little direct
evidence for this assumption in free-recall tests. The assumptions con-
cerning relational information are controversial, and evidence is re-
stricted to related lists. Unrelated lists are hardly studied, because ap-
propriate measures are lacking. We applied multiple testing as another
means to study the role of item and relational information in unrelated
lists of action phrases. We assumed with others (e.g., Mulligan, 2001)
that good item information is reflected in many intertrial gains, and
good relational information in few intertrial losses. Our results showed
that SPTs provide better item information and worse relational infor-
mation than do VTs. Moreover, we found that losses tap a different
type of relational information than ARC scores in related lists.

2:25-2:40 (209)

Clue Insensitivity in Memory Recovery. STEVEN M. SMITH, HYUN
CHOI, DAVID R. GERKENS, BENTON H. PIERCE, & MARIE H.
FLESCH, Texas A&M University—When people initially fail to recall
presented material, do incidentally encountered clues stimulate recovery
of forgotten material? Three experiments examined the role of inci-
dental clues in memory recovery. Subjects took an initial free-recall
test in which they listed the names of 21 categorized lists (e.g., fruit,
clothing) they had seen. An intervening affect rating task preceded a
retest (free recall of initially unrecalled category names). Inserted in
a list of unrelated words on the affect rating task were either unre-
called category names or no clues. When subjects were not warned of
the subsequent retest, incidental clues did not benefit recovery, and
when they were warned of the retest, there was a marginal effect of
the clues. Only when explicitly instructed to watch for clues did sub-
jects benefit from their presentation. We will discuss several factors,
especially one’s metacognitive monitoring state, that may influence
sensitivity to incidentally encountered clues.

2:45-3:00 (210)

Retrieval-Induced Forgetting in the Recall of Complex Episodes.
MICHAEL P. GOARD & DANIEL REISBERG, Reed College (read
by Daniel Reisberg)—Previous studies have shown that practice in re-
calling some elements of a category can actually inhibit the subse-
quent recall of other elements in the same category (e.g., Anderson,
Bjork, & Bjork, 1994). However, these studies have typically relied
on simple, abstract stimuli (word lists) in clearly delineated categories
(e.g., names of fruits), with the memory interference occurring only
within the categories. In the present experiment, we show that retrieval-
induced forgetting can occur with more complex stimuli (a video of a
burglary) with materials not explicitly categorized during the encod-
ing event. Participants practiced recalling details about one of the two
criminals (what he was wearing, what he was carrying). Later, they re-
called more of these practiced details than did control subjects, but
fewer of the unpracticed details (concerning the other criminal) than did
controls. We discuss these results in terms of the function of retrieval-
induced forgetting in everyday episodic recall.

Auditory Pattern Perception
Yucatan, Friday Afternoon, 1:00-3:05

Chaired by Elisheva Ben-Artzi, Bar-Ilan University

1:00-1:15 (211)
Memory for Absolute Pitch Is Widespread. E. GLENN SCHELLEN-
BERG, SANDRA E. TREHUB, & KEIRA C. STOCKDALE, Univer-
sity of Toronto—Absolute (perfect) pitch, or the ability to name or
produce the pitch of specific tones (e.g., middle C) in isolation, is
thought to be rare (1 in 10,000). Nonetheless, recognition memory for
absolute pitch may be improved by the provision of contextual cues.

We selected 5-sec excerpts from the theme music of five popular tele-
vision programs (ER, Jeopardy, Law & Order, The Simpsons, X-Files),
altering the pitch of the excerpts without changing the tempo or tim-
bre. On each trial, adults (regular viewers of the programs) were asked
to distinguish between the original excerpt and an altered version.
Performance exceeded chance levels when the altered version differed
from the original by 2 semitones. Although performance decreased for
1-semitone differences, it was still better than chance. In short, mem-
ory for the absolute pitch of familiar recordings is remarkably accu-
rate in listeners with little or no musical training.

1:20-1:40 (212)

Relative Pitch in Songbirds. RONALD G. WEISMAN, Queen's Uni-
versity—The talk summarizes several years of research on relative
pitch perception in oscines (the true songbirds). It is now well known
that songbirds learn to produce and perceive relative pitch changes in
their songs. Here, I describe the production of relative pitch changes
in oscine song, the perception of relative pitch, the role of experience
and development in relative pitch perception, and the biological func-
tions of relative pitch in territorial defense and mate attraction.
Finally, I will discuss some contrasts between the functions of rela-
tive pitch in oscines and humans.

1:45-2:00 (213)

Understanding Meter in Syncopated Musical Passages. PETER
VAZAN & MICHAEL E. SCHOBER, New School for Social Research
(read by Michael F. Schober)—We examined how people process tem-
poral structure in music by manipulating musical parameters that af-
fect whether listeners hear events as syncopated versus on-beat.
Participants listened to an ongoing 2:3 polyrhythmic pattern that
could be interpreted as either duple or triple meter. Their task was to
continue tapping the rhythm of a short melody that was either aligned
or syncopated with the polyrhythmic pattern. Participants were less
able to tap accurately when the melody and the polyrhythmic pattern
were misaligned and when tempi were faster. In these cases, partici-
pants reinterpreted the metrical structure by repositioning the down-
beat (phase shift). Similar results were found when participants relied
on memory, rather than on immediate perceptual cues; in another con-
dition, participants were only to start tapping four bars after the
melody stopped. These data provide initial evidence that tempo and
the type of misalignment can constrain listeners’ interpretations of
syncopated patterns.

2:05-2:25 (214)

Creativity and Variability in Skilled Piano Performance: A Case
Study. ROGER CHAFFIN, ANTHONY LEMIEUX, & EMILEE YUR-
GELES, University of Connecticut, & GABRIELA IMREH, Princeton
University—A concert pianist learned the third movement of J. S. Bach’s
Italian Concerto (Presto) and assessed the complexity of the music on
10 dimensions (fingering, technical difficulties, familiar patterns,
phrasing, dynamics, tempo, pedal, and three type cues attended to dur-
ing performance). After more than 30 h of practice, the pianist recorded
a series of performances in an effort to achieve a “perfect” perfor-
mance. Interbar intervals were measured for each performance, and
regression analyses identified the dimensions that affected this mea-
sure. Comparison of successive performances provides a measure of
the variability of a highly practiced performance. Differences between
performances point to the sources of the spontaneity that is a hallmark
of creativity in the performing arts.

2:30-2:40 (215)
Short-Term Adaptation to Auditory—Visual Discordance: The
Ventriloquism Aftereffect. JEAN VROOMEN, PAUL BERTELSON,
ILJA FRISSEN, & BEATRICE DE GELDER, Tilburg University—
The ventriloquism aftereffect is a shift in the apparent location of
acoustic stimuli consequent on exposure to synchronous, but spatially
disparate, auditory and visual stimuli. In two experiments, we exam-
ined the spatial gradient of generalization and the time course of this
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shift. Aftereffects were obtained after just 1 min of adaptation, and they
dissipated within 1 min also. They were largest at the position of the
adapter and decreased linearly with distance.

2:45-3:00 (216)

A Reverse Ventriloquist Effect: Auditory Capture of Moving Visual
Stimuli. MICHAEL K. McCBEATH & JASON D. ADDIE, A4rizona
State University—When dynamic visual and auditory stimuli are cou-
pled together, visual stimuli typically capture the spatial properties of
auditory stimuli in the classic ventriloquist effect. The present study
examined whether the direction of dominance can be reversed with
moving stimuli and explored necessary temporal conditions for this
to occur. We coupled clearly moving auditory noise of different speeds
with visual bistable apparent motion that had ambiguous directional-
ity. Experienced direction of visual movement was reliably captured
by the auditory stimuli when the auditory motion was sufficiently rapid.
The findings support the multisensory nature of dynamic spatial per-
ception and suggest that direction of capture is principally a function
of the relative reliability of the information for each sensory modal-
ity. Normally, the location of an auditory stimulus is more uncertain
than a visual one, but when a sound source is experienced as clearly
moving across space, it can command direction of ambiguous visual
movement.

Motor Control
Coronado A, Friday Afternoon, 1:00-3:10

Chaired by Gordon M. Redding, Illinois State University

1:00-1:15 (217)

Kinesthetic Compensation for Manual Control in Rotated Frames
of Reference. STEPHEN R. ELLIS, BERNARD D. ADELSTEIN, &
ROBERT B. WELCH, NASA Ames Research Center—Guiard (1987)
has suggested that cooperative control of the two hands may be mod-
eled as a closed kinematic linkage and that the nondominant hand pro-
vides the frame of reference for the dominant hand. Experiments by
Hinkley (1997) support Guiard’s analysis. We now demonstrate a phe-
nomenon in which the hand not used for control provides a kinesthetic
cue to a visually rotated control frame and greatly reduces the manual
control difficulty of a controlled element subject to a control—display
misalignment. The cuing hand, positioned to align with the orienta-
tion of the rotated control frame, provides a kinesthetic reference for
the controlling hand. Subjects then may control their hand movement
relative to their kinesthetic sense of cuing hand orientation. Experiments
show that this technique works, can dramatically reduce control inac-
curacy associated with rotational misalignments, and can be used to
measure the asymmetry in cuing effectiveness of the dominant and
nondominant hands.

1:20-1:35 (218)
Voluntary and Reflexive Components of Gaze Control: Insights
From Hemispherectomy. PATRICIA A. REUTER-LORENZ, Univer-
sity of Michigan, TROY HERTER, Montreal Neurological Institute,
MAURICE PTITO, University of Montreal, & ALAIN PTITO &
DANIEL GUITTON, Montreal Neurological Institute—Voluntary and
reflexive control of saccadic eye movements are thought to be medi-
ated by cortical and collicular pathways, respectively. To date, direct
evidence for independent functioning of the collicular pathway comes
primarily from animal studies. Hemispherectomy patients are a po-
tential source of such evidence because of the complete unilateral re-
moval of one cortical hemisphere. However, their resulting hemianopia
severely limits the study of visually directed gaze. To circumvent
blindness, we studied saccades to eccentric tones in the dark in 3 hemi-
spherectomized patients. All the patients generated a preponderance
of contralesional “express saccades,” indicating preserved collicular
function. Fixation offset effects were exclusively contralesional, sug-
gesting inhibition of collicular processes on the intact side. An abil-
ity to generate both contralesional and ipsilesional antisaccades was

accompanied by frequent contralesional errors (reflexive glances to-
ward the target). This constellation of oculomotor performance re-
veals a functionally disinhibited ipsilesional colliculus and release of
an “auditory” grasp reflex.

1:40-1:55 (219)
A Rational Analysis of Illusion Effects in Reaching. PETER DIXON
& SCOTT GLOVER, University of Alberta—We examined the effect
of a size-contrast illusion on a grasping movement. Large effects of
the illusion were found early in the movement trajectory, but only
small effects were found near the end. This suggests that the typically
small effect of illusions on actions may be due to the nature of the in-
formation used in controlling the action. Indeed, we argue that this
particular pattern of results is adaptive. In particular, assuming that
reaching is guided by a maximum likelihood estimate of the final target
posture provides a quantitative account of the effects of visual display
characteristics on movement trajectory over time. Early in the reach,
contextual information is influential, since it is mildly predictive of the
optimal target posture; late in the reach, accurate information about
the target posture is available from proprioceptive and visual feedback,
and the contextual information has relatively little predictive value.

2:00-2:20 (220)

Is Rotation of the Population Vector in Conflict With the Stimulus
Uncertainty Effect? KALEB MCDOWELL & JOHN JEKA, University
of Maryland, WOLFRAM ERLHAGEN, University of Minho, & GRE-
GOR SCHONER, Riihr Universitit Bochum (read by John Jeka)—For
the past century, it has been known that reactions to stimuli are slower
when the number of stimulus response pairings is larger. A recent neu-
rophysiological approach to the study of cognitive processes involved
in movement preparation, based on rotation of the population vector,
seems to be at odds with this classical result. Within a constant angu-
lar range, increased number of choices results in smaller angular sep-
aration between choices and, thus, decreased average reaction time. To
understand how mental rotation can be reconciled with the effect of
stimulus uncertainty, we studied the interaction between the number
of stimulus—response pairings and response metrics. The stimulus-
uncertainty effect was observed when responses were widely separated,
but an inversion of the effect was observed when responses were met-
rically close. An extension of the population vector approach that in-
cludes both local facilitation and global inhibition provides a unified
account for these two limit cases.

2:25-2:40 (221)

Attentional Focus on Suprapostural Task Influences Balance Learn-
ing. GABRIELE WULF & MATTHIAS WEIGELT, University of Read-
ing—The influence of the attentional focus induced by a “suprapostural”
task on the learning of a balance task was examined. Participants bal-
anced on a stabilometer (postural task) and were required to hold a
tube with both hands and to keep it horizontal (supra-postural task).
In Experiment 1, the tube contained a table tennis ball that was to be held
in the middle of the tube, whereas the tube was empty in Experiment 2.
Participants were instructed either to focus on keeping their hands
horizontal (“internal” focus) or to focus on keeping the tube horizon-
tal (“external focus”; Wulf, H6B, & Prinz, 1998). External-focus par-
ticipants demonstrated more effective learning than did internal-focus
participants. Also, the external group was superior in keeping the tube
horizontal. This suggests that the attentional focus regarding the
suprapostural task affects not only performance and learning of the
suprapostural task itself, but also that of the postural task.

2:45-3:05 (222)
Pattern Perception and Production in Paired Circling Movements.
FRANZ MECHSNER & WOLFGANG PRINZ, Max Planck Institute
for Psychological Research (read by Wolfgang Prinz)—We provide
evidence that pattern perception and pattern formation in paired cir-
cling movements follow similar rules. It is known that spontaneous
transitions from asymmetrical to symmetrical patterns occur in bi-
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manual circling. We provide evidence for a perceptual basis of the
symmetry tendency. First, participants circled two visible flags with
their hidden hands. The flags circled in various phase and frequency
relationships with regard to the hands. Asymmetrical patterns often
switched into symmetry independent of what the hands were doing.
Second, participants circled the flags by way of two joystick-driven
motors. Again, switches from asymmetry to symmetry occurred. Third,
participants were asked to choose their favorite velocities for flag-
circling patterns whose relative phase was mechanically fixed. In this
perceptual task, the highest velocities were chosen for symmetrical
patterns, as in analogous motor tasks. We believe that these findings
support the notion of common representational resources for percep-
tion and action.

Learning Structured Material
Coronado H, Friday Afternoon, 3:30-5:30

Chaired by W, Jay Dowling, University of Texas, Dallas

3:30-3:50 (223)
Cue Competition in Function Learning: Blocking and Highlighting.
JOHN K. KRUSCHKE, Indiana University—In function learning, peo-
ple learn to predict a continuous outcome from continuous cues, whereas
in category learning, people learn to predict a nominal outcome. The
present research demonstrates that two complementary forms of cue
competition, previously found in category learning, also occur in
function learning. One form of cue competition is blocking of learn-
ing about a redundant cue (e.g., Kamin, 1968; Kruschke & Blair, 2000).
A second form of cue competition is highlighting of a diagnostic cue
(a.k.a. the inverse base rate effect; Kruschke, 1996; Medin & Edelson,
1988). Bimodality of responses to conflicting test cues suggests exclu-
sivity in cue selection. I argue that these effects are caused by attentional
shifts, in both category and function learning. No previously published
model of function learning can account for these effects, but a model
in progress by Kalish, Lewandowsky, and Kruschke holds promise.

3:55-4:05 (224)

Bimodality in Function Learning: Data and a Model. MICHAEL
KALISH & STEPHAN LEWANDOWSKY, University of Western Aus-
tralia, & JOHN K. KRUSCHKE, Indiana University—Models of func-
tion learning describe how people acquire new concepts, such as the
relation between the rate of alcohol consumption and blood alcohol
level. Function learning has been viewed alternatively as a parametric
process, akin to polynomial regression, and as a nonparametric process,
akin to instance models of category learning. Both model types pre-
dict unimodal responses to both training and transfer stimuli. In this
talk, we present the results of three experiments, showing that partic-
ipants, in fact, make bimodal responses. We describe a hybrid model,
in which a set of parametric functions is associated with individual in-
stances during training, through the use of an adaptive “gate.” The
competition between different functions results in bimodal responses,
in accord with the data from our experiments.

4:10-4:30 (225)
Variability and Detection of Invariant Structure. REBECCA GO-
MEZ, University of Arizona—We investigated learning of nonadja-
cent dependencies with adults and 18-month-old infants. Learners were
exposed to one of two artificial grammars producing three-element
nonsense strings (e.g., pel-kicey-jic). Both grammars contained the
same pairwise transitions; thus, learners could distinguish the gram-
mars only by acquiring nonadjacent dependencies. We manipulated
the size of the pool from which we drew the middle element, to in-
vestigate whether high variability of context would lead to better per-
ception of the nonadjacent dependencies. Infants and adults acquired
the nonadjacent dependencies under conditions of greatest variability
only, suggesting that they focused on adjacent dependencies as a de-
fault but switched to the less variable nonadjacent dependencies when
the former were no longer reliable. Apparently, learners will focus on

a particular source of information only to the extent that it results in
detection of predictable structure. Beyond this point, they seek alter-
native sources of reliability, demonstrating remarkable flexibility in
their learning.

4:35-4:50 (226)
A Neural Network Model of the Hippocampus Predicts Human
Training Sensitivities. WILLIAM B. LEVY, ANTHONY J. GREENE,
MADELINE HOGAN, BARBARA A. SPELLMAN, & XIANGBAO
WU, University of Virginia—What mechanisms underlie performance
on nonverbal transitive inference tasks? This is an open question in
both human and animal paradigms. We combine evidence from human
experiments and simulations using a minimal, biological model of the
hippocampus to investigate those mechanisms. Our human subjects
learned a transitive ordering based on presentation of premise pairs
(a>b;b>c;c>d;d>e). When the pairs were introduced out of order
(c>d;a>b;b>c;d>e), we found (1) no adverse effect on asymp-
totic performance for novel, transitive pairs (b?d), but (2) impairment
during acquisition. The neural network model, too, is affected by order-
ing during training. The sensitivity of the simulations led us to perform
the cognitive experiments. Thus, the modeling is useful beyond its ex-
planatory value. Although the logic of the problem is unchanged by
training order, the analogue computations by which biologically based
thinking mimics logical reasoning, is precarious in its sensitivities, and
this precariousness can be understood with a biologically based model.

4:55-5:10 (227)

Model-Based Analysis of Short-Term Episodic Recognition of Two-
Dimensional Textures. ROBERT SEKULER & MICHAEL J. KA-
HANA, Volen Center, Brandeis University—Using Sternberg’s para-
digm, we explored short-term episodic recognition for 2-D textures.
Stimuli were generated by summing trios of sinusoidal gratings. The
natural multidimensional representation of such stimuli makes it easy
to manipulate similarity relations among study items, as well as be-
tween study and probe items. Because interitem similarity is central
to many theories of cognition, the ability to control and manipulate
similarity relations could constitute an important theoretical advance.
Our noisy exemplar summed-similarity model (NEMO) gave an ex-
cellent overall fit to recognition data from two experiments but failed
for a few, individual study—probe sets. Model-based analysis of indi-
vidual study—probe sets revealed that participants’ decisions reflect
not only the probe’s similarity to the study items, but also the study
items’ similarity to one another.

5:15-5:25 (228)

Retrieval Inhibition in Recognition Memory. STEPHEN DOPKINS,
George Washington University—Participants monitored scrambled
sentences for repeated words and made recognition judgments to probe
words that interrupted the sentences. Participants were slower and less
accurate at recognizing a noun if they had to make the recognition
judgment immediately after processing another noun that had been re-
peated from earlier in the sentence. Participants were not impeded in
recognizing a verb or an adjective following the processing of a re-
peated noun. Participants were not impeded in recognizing a noun fol-
lowing the processing of another repeated noun if the sentence con-
tained many nouns. These results may reflect a process of retrieval
inhibition. When a retrieval target is a member of a limited subset
within the memory set, other members of the subset may be inhibited
when the target is retrieved.

Semantic Effects
Coronado L, Friday Afternoon, 3:30-5:30

Chaired by Arthur M. Glenberg, University of Wisconsin, Madison
3:30-3:50 (229)

Can an Episodic-Retrieval Mechanism Explain Homograph Disam-
biguation Effects? DAVID S. GORFEIN, University of Texas, Arling-
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ton—When the contextually appropriate meaning of a homograph is
selected, subsequent encounters with the same homograph show fa-
cilitation on same-meaning occurrences and inhibition for different-
meaning occurrences. Both facilitation and inhibition are obtained in
the relatedness decision task over relatively long (1 min or more) in-
tervals filled with other related-pair decisions. The question of what
mediates priming over the filled interval has not been adequately ad-
dressed. The present paper employs a shift in environmental context
(Bilodeau & Schlosberg, 1951) to assess the possible role of an episodic-
retrieval mechanism in the process. Results of the manipulation show
that in an incidental memory test, the retroactive interference of a sec-
ond occurrence of the homograph-related word pair is significantly re-
duced by an environmental context shift. For the relatedness decision
task, facilitation for same-meaning occurrences of the homograph is
eliminated by an environmental shift, but inhibition remains. Implications
for theories of disambiguation are discussed.

3:55-4:15 (230)

Comprehension Skill: Suppression Versus Knowledge Activation.
DANIELLE S. MCNAMARA & JOSEPH T. COYNE, Old Dominion
University, & MARK A. McCDANIEL, University of New Mexico—
This study examined effects of participants’ knowledge and reading skill
on the suppression of irrelevant meanings of homophones. Participants
(n=144) were presented with sentences such as “He dug with a spade.”
They then decided whether a target word related to the irrelevant
meaning of the homophone, ACE, was related to the sentence. Previous
results showed that skilled readers more quickly respond after a delay
than immediately, whereas less skilled readers show a slowed response
both immediately and after a delay, indicating that skilled readers
more quickly suppress the irrelevant meanings of homophones. Present
results indicate that less skilled readers with greater general world
knowledge also more quickly suppress irrelevant meanings of homo-
phones. As predicted by the construction—integration model of com-
prehension, suppression effects may be partially due to greater activa-
tion of knowledge related to the intended meaning of the homophone,
which results in competition and, thus, quicker deactivation of irrel-
evant meanings.

4:20-4:35 (231)

Brain Imaging the Mechanism of Suppression in Sentence Compre-
hension. MORTON ANN GERNSBACHER & JENNIFER M. BIN-
ZAK, University of Wisconsin, Madison, DAVID A. ROBERTSON,
Georgia Institute of Technology, & MATTHEW D. BUDDE, University
of Wisconsin, Madison—More than a dozen years ago, we began ask-
ing subjects to read a sentence and then judge quickly whether a test
word was related to that sentence. When the test word was presented
immediately after subjects read the sentence, we (and numerous other
labs) observed that subjects were slower to correctly reject a test word
like ACE after reading a sentence like “He dug with a spade” than after
reading a sentence like “He dug with a shovel.” When the test word
was presented after a brief delay, this putative interference diminished.
We interpreted this pattern as manifesting a cognitive mechanism of
suppression. In the experiment to be reported, we used event-related
fMRI to image the brain activity underlying this behavioral pattern.
When the test words were presented immediately after the sentences,
we observed left supramarginal gyrus activity. When the test words
were presented 3 sec after the sentences, we observed bilateral supra-
marginal gyrus activity.

4:40-5:00 (232)
Graded Semantic Effects in Word Production and Comprehension.
GABRIELLA VIGLIOCCO, DAVID VINSON, & YOKO NAKANO,
University College London—We developed an empirically based model
of lexical-semantic representation, starting from speaker-generated fea-
tures for a set of 456 words (objects and actions). We used semantic
distances in this space to predict performance on several linguistic
tasks involving objects and actions. In a speeded picture-naming task,
we found that semantic distances predicted the pattern of substitution

errors even after visual and phonological similarity was taken into ac-
count. In picture—word interference, we observed graded semantic ef-
fects on naming latencies. In a semantically blocked picture-naming
task, we observed graded interfering effects across semantic categories.
Finally, in comprehension, we found graded effects of semantic dis-
tance between prime and target in lexical decision. These experiments
provide converging evidence of the plausibility of our model. Further-
more, because this model was developed for words referring to objects
and actions, it makes predictions concerning semantic organization
for action words, a domain that has historically received little attention.

5:05-5:25 (233)

Semantic Feature Characteristics of Natural Kind and Man-Made
Concepts. CURT BURGESS & PATRICK CONLEY, University of
California, Riverside, & CHAD AUDET, Ejemoni Inc.—The semantic
characteristics of man-made and natural-kind concepts were explored
using the HAL model of semantic memory. Early research with these
concepts suggested that natural kinds have semantic characteristics that
are more highly intercorrelated than man-made objects, owing, in large
part, to our perceptual experience with the objects. More recent work
by McRae and colleagues has supported this conclusion by modeling
concepts using feature-based word vectors that were derived from
human norming procedures. Research with the HAL model confirms
that this pattern of intercorrelations can be reproduced with a model
that limits its experience to language input and is purely inductive in
its acquisition process. The relationship of these characteristics to cat-
egorization and semantic priming are discussed.

Working Memory
Monterrey, Friday Afternoon, 3:15-5:20

Chaired by Scott D. Gronlund, University of Oklahoma

3:15-3:35 (234)

Phonological Working Memory: One Buffer or Two? STIAN REI-
MERS, University of Cambridge, & STEPHEN MONSELL, University
of Exeter (read by Stephen Monsell)—The standard model of work-
ing memory for verbal sequences (e.g., Baddeley, 1986) assumes a
single phonological buffer to which heard speech gains automatic ac-
cess, and into which internally generated speech can also be encoded.
In contrast, Monsell (1987) and others have proposed separate but linked
input and output buffers for phonological sequences, the former spe-
cialized for comprehension, the latter for production. The two-buffer
model allows for the possibility of different phonological content’s being
loaded into the two buffers at the same time. In two experiments, we
required subjects simultaneously to encode a visual stream of words
for ordered recall, and an auditory sequence of nonwords for an order-
recognition probe. The dual-task cost to estimates of capacity for each
kind of sequence was much smaller than would be expected if input
and output phonology must share the capacity of a single buffer.

3:40-3:50 (235)
Effects of Frontal Lobe Damage on Interference Effects in Working
Memory. SHARON L. THOMPSON-SCHILL, University of Pennsyl-
vania, JOHN JONIDES, University of Michigan, CHRISTY MAR-
SHUETZ, Yale University, EDWARD E. SMITH, University of Michi-
gan, MARK D’ESPOSITO, University of California, Berkeley,
IRENE P. KAN, University of Pennsylvania, ROBERT T. KNIGHT,
University of California, Berkeley, & DIANE SWICK, University of
California, Davis—We examined interference effects in working mem-
ory, using a modified version of an item recognition task in which in-
terference from previous trials was manipulated. Recent neuroimag-
ing studies have isolated a region of the left inferior frontal gyrus
(LIFQ) that appears to be related specifically to such interference. We
measured baseline working memory performance and interference ef-
fects in patients with unilateral frontal lobe lesions and in age-
matched controls and young controls. In particular, we focused on pa-
tient R.C., whose lesion uniquely impinged on the LIFG. Normal
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aging was associated with changes to both working memory and inter-
ference. Frontal damage was associated with further declines in work-
ing memory but did not increase interference, with the exception of R.C.,
who exhibited a pronounced interference effect on both response time
and accuracy. We propose that the LIFG subserves a general function of
selecting relevant information in the face of competing alternatives.

3:55-4:15 (236)
A Comparison of Auditory and Visual Working Memory Processes.
NELSON COWAN, J. SCOTT SAULTS, & EMILY M. ELLIOTT, Uni-
versity of Missouri, Columbia—We seek to characterize similarities
and differences between auditory and visual working memory. For
both auditory and visual stimulus sets, immediate memory is pre-
sumably bounded by limitations in (1) access to sensory memory and
(2) the amount of information that can be held in a categorized form. We
argue that the basic difference between auditory and visual immediate
memory, producing the well-known auditory modality superiority ef-
fect, is that auditory sensory memory is more resistant to retroactive
interference than is visual sensory memory. Despite this difference,
similar estimates of capacity for derived categorical information emerge
from the two modalities when chunking processes are controlled. New
evidence helps to reconcile concepts from the classical era of cognitive
psychology and from more recent modeling of serial order memory.

4:20-4:35 (237)

Impulsiveness and Executive Control in Working Memory. PAUL
WHITNEY, TINA JAMESON, MIGUEL CORTES, & JOHN M. HIN-
SON, Washington State University—Although impulsiveness is char-
acteristic of a wide range of neurological disorders and is a signifi-
cant risk factor for substance abuse, the cognitive underpinnings of
impulsiveness are poorly understood. We examined whether impul-
siveness is marked by a distinct pattern of executive control in work-
ing memory (WM). A commonly used measure of impulsiveness, the
BIS, was collected from 100 participants. These participants also per-
formed the continuous memory scanning (CMS) task that we devel-
oped to measure several dissociable aspects of executive control in WM.
The CMS task allows us to separate individual differences in WM ca-
pacity from individual differences in the ability to modulate WM in-
puts and outputs. The data suggest that impulsiveness is not associ-
ated with a general deficit in WM but, rather, is marked by a particular
difficulty with modulating the biasing effects of the contents of WM
on the processing of new information.

4:40—4:55 (238)

ACDC Meets ABBA: An Experimental Task Analysis of V-Back.
ANDREW R. A. CONWAY, University of Illinois, Chicago, &
MICHAEL J. KANE, University of North Carolina, Greensboro—The
n-back task is a continuous-performance test in which subjects detect
when the current stimulus matches one presented “n-back” in the stream.
N-back is a popular index of working memory function in neuroimag-
ing studies because it is easy to implement and response requirements
are simple. However, little empirical work has explored the charac-
teristics of the task that demand working memory. Our experiment as-
sessed the effects of specific stimulus sequences. Specifically, we tested
whether n-minus “lures” (the sequences ABBA or ABAA in 3-back
tasks) would hurt performance by eliciting false alarms and subsequent
misses. We also tested whether second targets in “overlapping” n-backs
(in 3-back, the second B in ABCAB) would be missed relative to first
targets (the second A in ABCAB), reflecting postgoal completion errors.
Moreover, we tested whether including these sequences would affect
performance overall, relative to control contexts. We will discuss im-
plications for neuroimaging studies and working memory theories.

5:00-5:15 (239)
The Costs of Written Versus Spoken Output in Text Recall. RON-
ALD T. KELLOGG, Saint Louis University, & JULIE BAKER &
JULIE LEE, University of Missouri, Rolla—Recalling a text in writ-
ing differs from spoken recall in the demands placed on working

memory. Writing is less practiced than speaking, graphemic codes
must be activated only in writing, and the retrieved representations of
the text must be maintained in working memory longer because hand-
written output is slower than speech. The retrieval mode needed to re-
construct a text may consequently receive less attention during writ-
ten than during spoken recall. This prediction was tested by presenting
Bartlett’s (1932) “The War of the Ghosts™ to college students either vi-
sually or aurally, followed by a written or spoken test of recall. Spoken
recall produced more accurately recalled propositions and more major
distortions (e.g., inferences), relative to written recall. Providing extra
time for written recall served only to increase the proportion of major
distortions observed. The results suggest that writing reduces the ef-
fort given to reconstructing the propositions of a text.

Associative Learning: Animals
Durango, Friday Afternoon, 3:20-5:20

Chaired by Robert G. Cook, Tufts University

3:20-3:35 (240)

Color Matching and Color Alternation in Honeybees. P. A. COU-
VILLON, TODD P. FERREIRA, & M. E. BITTERMAN, University
of Hawaii—In previous experiments, honeybees choosing between
targets colored A and B showed a strong initial matching tendency
(choice of A after feeding on A, and choice of B after feeding on B)
that could neither be enhanced by differential reinforcement for
matching nor reduced by differential reinforcement for alternation. In
the present experiments with a different technique, no initial match-
ing tendency was found, and either matching or alternation could be
produced by appropriate training. Learned control of performance by
short-term memory is implied.

3:40—4:00 (241)
Testing the Anticipatory Mediated Generalization Account of Ac-
quired Equivalence. PETER J. URCUIOLI & KAREN M. LIONELLO-
DENOLF, Purdue University—Transfer of new comparison choices
across samples occasioning the same choice in many-to-one match-
ing is a common assay for acquired sample equivalence. The tradi-
tional explanation of such transfer is that pigeons learn to anticipate
the common choices in the many-to-one task and that their sample-
specific anticipations acquire conditional control over any subsequently
learned choices. This, in turn, permits generalization of performance
to other samples generating the same anticipations. We evaluated this
explanation by varying when pigeons learned the “new” choices. One
group learned new comparison responses after acquiring many-to-one
matching, whereas another group learned them prior to many-to-one
acquisition. Despite minimizing (or perhaps eliminating) the oppor-
tunity for anticipatory mediated generalization in the latter group, these
pigeons showed transfer-of-control effects much like those in the for-
mer group. These findings question the necessity of appealing to com-
mon anticipatory processes to explain acquired sample equivalence.

4:05-4:20 (242)
The Effect of Trial Spacing on Cue Competition. STEVEN C.
STOUT & RALPH R. MILLER, SUNY, Binghamton (read by Ralph R.
Miller)—Three overshadowing experiments using conditioned sup-
pression with rats were conducted. Experiment 1 found that the massing
of training trials attenuated overshadowing. Moreover, in the overshad-
owing condition (compound cue), massed trials yielded more behav-
ioral control by the overshadowed cue than did spaced trials, in con-
trast to the usual trial-spacing effect that was observed after training
with an elemental cue. Experiment 2 extended these observations to
a sensory preconditioning preparation. Experiment 3 used the sensory
preconditioning preparation and found that, in the overshadowing con-
dition, (1) posttraining massive extinction of the training context in
the massed-trial condition restored overshadowing, and (2) posttrain-
ing massive extinction of the overshadowing stimulus restored the
conventional trial-spacing effect (i.e., behavioral control by the over-
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shadowed cue decreased in the massed-trial condition and increased
in the spaced-trial condition). These results are anticipated by the ex-
tended comparator hypothesis (Denniston, Savastano, & Miller, 2001),
in which the overshadowing stimulus and the context compete in mod-
ulating behavioral control by the overshadowed cue.

4:25-4:40 (243)

Conditioning and Timing in the CS-US Contingency Procedure.
RUSSELL M. CHURCH, Brown University, & KIMBERLY KIRK-
PATRICK, University of York—The major goals were to examine the
effect of the contingency between CS and US in a conditioned ap-
proach paradigm with rats and to compare alternative explanations of
the results. Forty-eight rats were assigned to six groups that received
different random intervals between successive food deliveries in the
presence and absence of a tone CS; the times of head entries were
recorded. The mean response rate in the CS was positively related to
the rate of US delivery during the CS and negatively related to the rate
of US delivery in the absence of the CS. In addition, the response rate
in the CS decreased as a function of time since stimulus onset. Compar-
isons will be made between contingency analysis, associative theory
(the Rescorla—Wagner model), and timing theory (packet theory) ex-
planations of the pattern of results.

4:45-5:00 (244)

Determinants of Spaced-Trial Instrumental Extinction in Pigeons.
MAURICIO R. PAPINI, BRIAN L. THOMAS, & DAWN G. Mc-
VICAR, Texas Christian University—Reinforcer parameters, such as
schedule (partial vs. continuous) and magnitude (small vs. large), have
generally produced comparable effects on instrumental extinction in a
variety of species. For example, partial and small reinforcements both
increase persistence, or both decrease it, depending on the species. As
a result, theories developed to account for the effects of one parame-
ter can usually explain the effects of the other (e.g., frustration the-
ory, sequential theory, Rescorla—Wagner model, etc.). A dissociation
of these effects was discovered in a series of spaced-trial experiments
with pigeons. Instrumental performance in extinction (key pecking
and running) is promoted by training with partial (rather than contin-
uous) reinforcement, but it is undermined by small (rather than large)
reinforcers. The comparative and theoretical implications of this dis-
sociation will be discussed.

5:05-5:15 (245)

Ethanol-Induced Sign-Tracking and Ethanol Choice Behavior.
MARVIN KRANK, Okanagan University College—Conditioned in-
centive theories of addictive behavior propose that cues signaling a
drug’s reinforcing effects activate a central motivational state. This cen-
tral incentive state enhances drug-taking and drug-seeking behavior
and may also stimulate other conditioned responses that are relevant to
addictive behavior. I report the behavioral impact of cues associated
with ethanol and their interaction with operant self-administration of
ethanol. The conditioned response resulting from pairing of spatially
localized cue lights with the opportunity to ingest ethanol has three
main effects: (1) induction of operant behavior reinforced by ethanol,
(2) stimulation of ethanol-seeking behavior, and (3) signal-directed be-
havior (i.e., autoshaping or sign-tracking). These CRs are motivational
and interact importantly with the self-administration of ethanol.

Cognitive Control
Yucatan, Friday Afternoon, 3:15-5:10

Chaired by Hal Pashler, University of California, San Diego

3:15-3:35 (246)
Establishing Task Set Reduces Perceptual and Response-Level Inter-
ference: The Nature of the Preparation Effect in Task Switching.
JEUNG-CHAN AHN & AKIRA MIYAKE, University of Colorado,
Boulder (read by Akira Miyake)—Two experiments examined the na-
ture of the preparation effect in task switching by manipulating the

stimulus-onset asynchronies (SOAs) between presentations of the
task-relevant and task-irrelevant dimensions of the bivalent target.
Participants switched between a shape-decision task and a color-decision
task, signaled by a cue presented either 300 or 1,500 msec before the
task-relevant dimension. The task-irrelevant dimension appeared be-
fore, simultaneously with, or after the task-relevant dimension. The SOA
manipulation had a strong effect on switch costs when the preparation
time was short. When it was long, however, no such SOA effect was
found, although small residual switch costs remained. This contrast
suggests that the firm establishment of task set makes one immune to
perceptual interference caused by task-irrelevant information. Moreover,
an analogous effect of the preparation time found at the response se-
lection level suggests that establishing mental set may also help block
automatic (re)activation of task-irrelevant response mapping rules.

3:40-4:00 (247)

Control in Switching Between Speeded Discrimination Tasks:
Preliminary Model and Data. NACHSHON MEIRAN, Ben-Gurion
University of the Negev—A preliminary quantitative model of task-
switching performance in speeded discrimination tasks will be de-
scribed. It is assumed that control in such paradigms is based primarily
on (1) keeping all relevant S—R mappings active and (2) dynamic input
selection. The model explains the usual pattern of interactions between
task congruency, task switching, preparation, and response repetition.
Modeling results as well as experimental results, which test novel pre-
dictions, will be described.

4:05-4:25 (248)

Switching Between Tasks: What Constitutes a Task Unit? DANIEL
GOPHER & DEGANIT BARNEA, Technion—Israel Institute of Tech-
nology—Task switching is a popular paradigm in contemporary re-
search of control processes and their influence on task performance.
The costs of switching between tasks are taken to reflect the effort as-
sociated with the requirement to stop the previous task activities and
the reconfiguration called upon by the the new task. In a sequence of
experiments, we investigated the question of what constitutes a task
unit. That is, in a long sequence of trials, what makes one segment dis-
tinguishable from another segment, such that task-switching costs can
be observed between the two. We show that internal events, such as
subjective significance, are sufficient to create switching costs, similar
to those that result from a change in stimulus, response, or required
computations. These results are discussed in relation to current inter-
pretations attributing the costs to task set inertia, conflicting activa-
tions, and reconfiguration requirements.

4:30—4:45 (249)
Conflict and Control: Response Competition and Persisting
Inhibition in Task-Set Switching. THOMAS GOSCHKE, Max Planck
Institute for Psychological Research—Switching between tasks incurs
aresponse time cost, as compared with repeatedly performing the same
task. A reduced, albeit reliable, switch cost is usually obtained even after
long preparation intervals. The hypothesis was tested that this resid-
ual switch cost reflects persisting inhibition of competing task sets,
which is mobilized by the detection of response conflicts (“conflict-
triggered control”). Participants responded manually to either the iden-
tity or the color of letters. A task cue prior to each stimulus signaled the
next task. Across three experiments, switch costs were reliably increased
on trials that were preceded by trials on which the task-irrelevant stim-
ulus dimensions activated an incompatible response and thus elicited
aresponse conflict. This indicates that seemingly dysfunctional resid-
ual switch costs are a side effect of an adaptive tendency to inhibit dis-
tracting stimulus dimensions. While this promotes shielding of the
current task set against crosstalk, a cost is incurred when flexible task
switching is required.
4:50-5:05 (250)

Process-Specific Consequences of Task Switching. MICHAEL E. J.
MASSON & DANIEL N. BUB, University of Victoria—Task switch-
ing is typically assumed to involve executive control in coordinating
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change in global task demands. In contrast, we describe a process-spe-
cific influence of task switching on the performance of the first of two
alternating tasks. Task 1 required a response to an unambiguous stim-
ulus (read a word printed in black), and Task 2 required subjects to
avoid making a similar response to an ambiguous stimulus (name the
color in which a word is printed). Responding on Task 1 was slowed
relative to the case in which the colored stimulus on Task 2 was al-
ways a row of asterisks. Slowing of Task 1 occurred when that task
involved phonological processing (naming or phoneme detection), but
not when it required lexical decision or visual comparison. These results
indicate that the modulatory effect on Task 1 is specific to phonolog-
ical processes that are subject to strategic, although not necessarily
conscious, modulation.

Speech Perception
Coronado A, Friday Afternoon, 3:30-5:30

Chaired by Richard Schweickert, Purdue University

3:30-3:45 (251)
Perception of English Sentences From Dynamic Acoustic Properties.
ROBERT E. REMEZ, REBECCA L. PIORKOWSKI, STEPHANIE
WISSIG, & CYNTHIA YANG, Barnard College—Phonetic percep-
tion is often said to depend on short-term attributes of vocally pro-
duced sound. However, the variation in a complex spectrum also ap-
pears to promote phonetic perception independent of the short-term
physical acoustic properties of a signal and its auditory correlates. In
this project, we report the results of a study of intelligibility, using
chimerical synthesis to fill the spectrum envelope of natural speech
samples with acoustic fine structure derived from one of several non-
speech sources: white noise, an unrectified square wave of constant
or varying frequency, or a diatonic series of trumpet tones. We also
varied the resolution of the spectrum envelope from coarse to fine
grained. By comparing the transmission, this set of variants of spoken
sentences, we can compare the extent of perceptual devotion to the
timbre of short-term signal elements or the spectrotemporal dynamics.

3:50-4:10 (252)

Representational Specificity of Lexical Form in the Perception of
Spoken Words. CONOR T. MCLENNAN, PAUL A. LUCE, & JAN
CHARLES-LUCE, SUNY, Buffalo (read by Paul A. Luce)—We ex-
amined the specificity and abstractness of form-based lexical repre-
sentations of spoken words. Using a repetition-priming paradigm, we
attempted to determine whether flapped intervocalic alveolar stops in
American English are mapped onto underlying representations of /t/
and/or /d/ or whether flaps have an independent representational sta-
tus. Participants shadowed (Experiments 1 and 3) or made lexical de-
cisions to (Experiments 2 and 4) spoken words in two blocks of trials.
Stimuli in the first block served as primes, and those in the second
block as targets. Primes and targets consisted of flapped and carefully
articulated bisyllabic words. We measured reaction times to target
words in the second block as a function of prime type. The results pro-
vide evidence for both abstract underlying perceptual representations
and exemplar-based representations.

4:15-4:25 (253)
The Role of Feedback in Perceptual Learning of Synthetic Speech.
HOWARD NUSBAUM & KIMBERLY FENN, University of Chicago—
Speech perception is typically viewed as mediated by mechanisms that
are fixed in processing after a sensitive period of development. However,
our previous research has shown that adult listeners recognize syn-
thetic speech more accurately after moderate amounts of training.
Training appears to shift the distribution of attention to speech and to
increase efficiency of working memory use. The present experiments
more directly investigate the use of attention and feedback during learn-
ing. In one experiment, during training, listeners identified synthetic
speech and were given either explicit, high-level linguistic feedback
or no feedback. In a second experiment, listeners were given feedback

on each training trial, along with a secondary cognitive load task. The
results suggest that listeners use high-level linguistic feedback to shift
attention to acoustic properties in speech that are consistent with lin-
guistic categorization. Our results suggest that theories of speech per-
ception must incorporate more active processing mechanisms.

4:30-4:40 (254)

Bias and Automatic Components in Rhyme Priming. DENNIS
NORRIS, MRC Cognition and Brain Sciences Unit, Cambridge, &
JAMES M. MCQUEEN & ANNE CUTLER, Max Planck Institute for
Psycholinguistics—There is robust facilitation when target spoken
words rhyme with preceding spoken primes. Four experiments exam-
ined the processes underlying this facilitation. Lexical decisions were
faster to words following rhyming primes (ramp-LAMP) than to those
following unrelated primes (pink-LAMP), but there was no effect for
nonword targets (Experiment 1). When targets were added that almost
rhymed with their primes (foils, bulk-suLsh), facilitation for rhyming
words was significantly weaker (Experiment 2). In single-word shad-
owing, however, there was facilitation for rhyming words and nonwords
(Experiment 3) and no significant reduction in priming when foils
were included (Experiment 4). There is a strategic component to phono-
logical facilitation that operates only in lexical decision: Listeners are
biased to respond “yes” to rhyming targets, unless foils discourage
this bias. There also appears to be a nonstrategic component to phono-
logical facilitation in both tasks; we argue that this is due to prelexi-
cal speech perception processes.

4:45-5:05 (255)
Lexical Retuning of Phonological Categories. JAMES M. Mc-
QUEEN, Max Planck Institute for Psycholinguistics, DENNIS NOR-
RIS, MRC Cognition and Brain Sciences Unit, Cambridge, & ANNE
CUTLER, Max Planck Institute for Psycholinguistics—Dutch sub-
jects made lexical decisions on a list of words and nonwords. The final
fricative of some words had been replaced by an ambiguous sound, mid-
way between [f] and [s]. One group of listeners heard ambiguous [f]-
final Dutch words like [kara?] (based on karaf, carafe) and unambigu-
ous [s]-final words (e.g., karkas, carcase). Another group heard the
reverse (ambiguous [karka?], unambiguous karaf). Neither [karas] nor
[karkaf] is a word, so lexical information constrained the final frica-
tive’s identity. Subsequently, listeners who had heard [?] in [f]-final
words were more likely to categorize the ambiguous fricative [?] as an
instance of [f] than of [s]. The converse was true for listeners who heard
[?] in [s]-final words. In conjunction with control experiments, this
demonstrates that lexical information can be used to train categoriza-
tion of the speech signal. This use of lexical information is qualitatively
different from the top-down feedback embodied in interactive models.

5:10-5:25 (256)

Talker Behaviors in Stressful Environments and Automatic
Speech Recognition. ASTRID SCHMIDT-NIELSEN, Naval Research
Laboratory, THOMAS H. CRYSTAL, Consultant, ELAINE MARSH,
Naval Research Laboratory, & ELIZABETH WOODARD KREAMER,
Arcon Corp.—Pairs of talkers seated in separate sound booths per-
formed a collaborative task (seeking and destroying an enemy ship) while
talking over various digital voice communication systems (vocoders).
The communication task was further stressed by piping in accurately
reproduced military background noises to each booth. The recordings
(originally made for another purpose) were used to evaluate automatic
speech recognition (ASR) systems. These evaluations provide ways of
investigating the compensatory strategies talkers adopt to cope with the
stresses of game pressure, vocoder distortion, and ambient noise and
of seeing how human and ASR performance are separately affected by
these compensations. The transcriptions made for the ASR evaluation al-
lowed us to measure talker behaviors—for example, changes in vocab-
ulary, in numbers of sentences and words, and in spelling out words.
ASR performance is adversely affected by the compensatory behav-
iors, over and above any effect of acoustic background noise in the
speech signal.
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* PSYCHOLINGUISTICS *

(257)

Psychophysical Scaling of Emotional Intensity. FRANCISCO M. S.
CARDOSO, University of Coimbra, ELTON H. MATSUSHIMA &
RICARDO KAMIZAKI, University of Sdo Paulo at Ribeirdo Preto,
ARMANDO M. DE OLIVEIRA, University of Coimbra, & JOSE A.
DA SILVA, University of Sdo Paulo at Ribeirdo Preto (sponsored by
José A. Da Silva)—Two experiments were performed for scaling emo-
tional intensities in two different stimuli contexts. In Experiment 1, sub-
jects produced magnitude and line length estimates to verbal descrip-
tors of emotions: anger, aversion, fear, joy, love, sadness, and surprise.
For each emotion, approximately 18 describers (adjectives) were scaled.
The main results showed good fit of the emotion descriptors in con-
tinua, except in surprise, probably due to linguistical characteristics
of this specific emotion. In Experiment 2, subjects scaled emotional
intensities in facial expressions continua (in photos) by using magnitude
estimates. The pictures were arranged in three continua that ranged
from an emotion to another: anger to fear, sadness to anger, joy to sad-
ness, and the inverted continua. Results indicated that it was possible
to scale continua of emotional intensities ranging through different
emotions, with better discriminability in joy—sadness continua, fol-
lowed by anger—fear and sadness—anger. (Supported by FCT Portugal,
BD 19784)

(258)
Tactile Discrimination in Women as a Function of Menstrual Cycle
Phase. VICTORIA MERCER & HELENA KADLEC, University of
Victoria—Multidimensional signal detection analysis (Kadlec, 1995)
is used to explore how menstrual cycle phase affects a woman’s si-
multaneous perceptions of two tactual dimensions of pressure and
“prickliness” and their interactions. In a single-subject design, natu-
rally menstruating women (n = 4) and those taking oral contraceptives
(n=4) were tested twice during their menstrual cycle (ovulation, luteal
phase). Naturally menstruating women exhibited more failures of per-
ceptual separability (PS), decisional separability (DS), and perceptual
independence (PI). In contrast, women taking oral contraceptives
demonstrated PS, DS, and PI of these dimensions. Unlike women tak-
ing oral contraceptives who did not show a phase effect, naturally
menstruating women also showed greater discrimination during their
luteal phase than during ovulation. The applicability of these findings
to our understanding of the cutaneous sensory systems is discussed.

* AUDITION ¢

(259)

Within and Between Dimensional Processing in the Auditory
Modality. BENJAMIN DYSON & PHILIP QUINLAN, University of
York—Three experiments are reported in which subjects made speeded
classifications to singly presented auditory stimuli in two sorts of task.
In within-dimensional checking, subjects listened for either of two tar-
get features from the same dimension. In between-dimensional check-
ing, the target features were taken from different dimensions. Subjects
made target/nontarget judgments based on the presence/absence of ei-
ther target feature. In Experiment 1, the stimuli were speech sounds
delivered over headphones defined relative to sound identity and lo-
cale. In Experiments 2 and 3, tones were defined relative to frequency
and locale. The stimuli were delivered over headphones in Experiment 2;
in Experiment 3, free-field presentation was used. A consistent be-
tween-dimension cost was observed in all three experiments: Subjects
performed less well at the between- than at the within-dimensional
checking. The data are compared with the findings from the vision lit-
erature and are discussed with reference to notions of stimulus repre-
sentation in audition.

e ToucH °

(260)

An fMRI Comparison of Haptic and Visual Imagery. SHARLENE
D. NEWMAN, MARCEL A. JUST, & ROBERTA L. KLATZKY,
Carnegie Mellon University, & SUSAN J. LEDERMAN, Queen's
University (sponsored by Patricia Carpenter)—Although the word
“imagery” often refers to a visual or spatial representation, it can also
refer to a representation derived from other modalities, such as hap-
tic. This study used fMRI to compare the brain activation in haptic
versus visual imagery. Participants were to mentally compare two ob-
jects along either a haptic dimension (e.g., Which is harder, a potato
or a mushroom?) or a visual dimension (e.g., Which is larger, a pump-
kin or a cucumber?). Although the haptic and visual conditions acti-
vated the same cortical regions, the relative activation of these regions
differed as a function of modality. Generally, the cortical network as-
sociated with semantic and object knowledge, the temporal and ex-
trastriate regions, revealed more activation for the haptic than for the
visual conditions. Conversely, the region presumably associated with
mental imagery and spatial relations, the intraparietal sulcal region,
revealed more activation for the visual conditions than for the haptic
conditions.

(261)

Transducer Effects in Vibrotactile Pattern Perception. ROGER W.
CHOLEWIAK & AMY A. COLLINS, Princeton University, & EDWIN
G. LANGBERG, Sensor Electronics, Inc.—Tactile transducers are used
in mobility aids for blind persons, in augmentative speechreading aids
for deaf persons, in orientation devices for elderly people or aircraft
pilots, and for feedback in remote sensing and telerobotics. The in-
formation transfer characteristics of a new vibrotactile device has been
compared against those of a tactor used in a commercially available
aid to lipreading. The vibrator from the Tactaid-7 and the new ELAN-01
were used in counterbalanced studies of intensitive range and speech-
signal processing. In almost every advanced measure, the new device
demonstrated improved performance over the existing technology.
INDs were smaller and perceived intensity was greater for a given
power level, while information transfer and phoneme discrimination
indicated that the ELAN-01 was a promising piece of new technology.
Physical analyses indicated that the advantages could be related to the
greater intensitive range and sharper temporal characteristics of the
ELAN-01.

262)

Noise Lowers Vibration Thresholds in Elderly Feet. CARI WELLS
& LAWRENCE M. WARD, University of British Columbia, JAMES J.
COLLINS, Boston University, & J. TIMOTHY INGLIS, University of
British Columbia—Deterioration of cutaneous information from the
foot sole, present in 30%—-50% of older adults, may be a factor in gait
dysfunction and its resulting falls. Stochastic resonance (SR) can al-
leviate this deficiency: cutaneous noise in the form of random vibra-
tions render foot sole mechanoreceptors able to detect subthreshold
sinusoidal stimuli. Our experiments show that SR can lower psycho-
physical vibration thresholds in elderly feet. Further studies using
microneurography could reveal whether SR is most effective at the
level of single neurons or mechanoreceptor populations.

(263)

The Haptic Miiller-Lyer Illusion in the Blind. MORTON A. HELLER
& DENEEN D. BRACKETT, Eastern Illinois University—An exper-
iment is reported on haptic illusions in blindfolded sighted, congenitally
blind, late blind, and low-vision subjects. The stimuli for the Miller-
Lyer illusion were produced using raised-line drawings. A sliding tan-
gible ruler was used for haptic judgments of extent. Wings-in stimuli
were underestimated, compared with the wings-out stimuli. All stim-
uli were underestimated, and adding an ending to a line further re-
duced perceived line length. Visual experience had no effect on line
length estimates.
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* PERCEPTION °

(264)

Use of Reference Points in an Orientation Judgment Task. JOCE-
LYN KEILLOR & JUSTIN HOLLANDS, Defence & Civil Institute
of Environmental Medicine, & ANDREW MORTON & TEJINDER
PAL SINGH VIRK, University of Waterloo—Cyclical bias patterns
are typically found in angle and orientation judgments, but the effect
of figural context on such patterns is unclear. The cyclical power model
(CPM) proposes that the subjective choice of available reference points
determines the number of cycles in the bias pattern. Sixty observers
judged the orientation of a line by extrapolating its position on a re-
sponse circle. Figural context was provided by nautical symbols in
which geometric shape encoded ship identity. A leader line emanat-
ing from the symbol center indicated the ship’s heading. Most sym-
bols produced a four-cycle bias pattern, as is typically seen with angle
judgments, but diamond-shaped symbols also produced eight-cycle
patterns (indicating the use of more reference points). This pattern
was more pronounced for male participants. The results indicate a role
for figural context in the selection of reference points in orientation
judgments and clarify the processes that underlie individual differ-
ences in spatial judgment.

(265)

Is Hindsight 20/20? Evidence for Hindsight Bias in Visual Percep-
tion Tasks. ERIN M. HARLEY & GEOFFREY R. LOFTUS, University
of Washington (sponsored by Geoffrey R. Loftus)—Little work has ex-
amined the role of hindsight bias in visual perception tasks. This re-
search addresses whether or not such a bias exists, and if so, under
what conditions. In two experiments, participants were asked to search
for digits hidden in visual noise. In Experiment 1, participants were
given information to aid them in the search process (digit, location,
or both) and then estimated what their performance would have been
without the aid. Estimates were compared with performance on trials
in which no aid was given. In Experiment 2, participants were shown
the hidden digits (i.e., were provided outcome information) and pre-
dicted the performance of other observers who received no outcome
information. A traditional hindsight bias was found in Experiment 1
and in Experiment 2 when outcome information was presented last,
but a reverse bias was found in Experiment 2 when outcome infor-
mation was presented first.

(266)

The Face Detection Effect: Inefficient Processing of Nonnormal
Faces. DEAN G. PURCELL, Oakland University, & ALAN L. STEW-
ART, Stevens Institute of Technology—Detection thresholds under con-
ditions of visual backward masking define the face-detection effect
(FDE). Normal, upright faces are detected at a shorter stimulus onset
asynchrony (SOA) than are nonnormal or inverted faces. Typically, this
effect is attributed to better performance on the normal face. However,
observers who show the FDE require longer SOAs to detect the non-
normal faces than do observers who do not show the FDE. In effect,
delayed perception of nonnormal faces, rather than the efficient per-
ception of normal faces, produces the face-detection effect.

(267)
Vection and Visual Complexity in an Optokinetic Drum. ANDREA
BUBKA & FREDERICK BONATO, Saint Peter's College—Vection
is an illusion of self-motion experienced by stationary observers who
view a large moving field, such as an optokinetic drum. Under opto-
kinetic drum conditions, a seated observer views the interior of a drum
that rotates around them. Within seconds, the observer typically ex-
periences vection, and with longer periods of exposure, motion sick-
ness symptoms may result. The usual interior of an optokinetic drum
consists of vertical black and white stripes. In this study, more com-
plex patterns were tested, including patchworks and ones with vary-
ing numbers of brightness levels. It is hypothesized that as the com-
plexity of the visual field increases, the magnitude of vection also

increases. Position constancy is mediated by input from both vision
and the vestibular system. When information gathered by these systems
is in conflict, it seems logical to assume that the system processing
the most information would influence position constancy the most.

¢ INFORMATION PROCESSING *

(268)
Factors Affecting Performance on a Graphical Description Task.
IRVIN R. KATZ, Educational Testing Service, HYUN-JOO KIM,
Teachers College, Columbia University, XIAOMING XI, UCLA, &
PETER C. H. CHENG, University of Nottingham—Research on the
comprehension of statistical graphs highlights the contribution of a
persons graph-reading skill, the visual characteristics of the graph,
and the nature of the task driving comprehension. The role of the fac-
tors has typically been investigated using artificially created graphs
in controlled experiments. The present work investigates these factors
within the context of an English oral proficiency exam for nonnative
speakers. A portion of this exam asks test-takers to demonstrate their
communicative competence through describing statistical graphs.
Consistent with previous work on graph interpretation, one of the
strongest influences on performance was characteristics of the graph.
However, these characteristics melded both visual aspects and the
content of the graph: The easier-to-describe graphs expressed the fun-
damental point of the graph in a way consistent with people’s typical
graphical description strategies (e.g., Shah, Hegarty, & Mayer, 1999).

(269)

Active Suppression in the Management of Working Memory.
ROBERT G. MORRISON, JAMES W. MACDONALD, & ROBERT A.
BJORK, UCLA—Using a paradigm (Bjork, Abramowitz, & Krantz,
1970) in which cues to forget interrupt some trials in a Sternberg
memory-scanning task, we examined the role of active suppression in the
management of working memory. Consistent with prior findings—and
with the idea that cues to forget result in suppression of to-be-forgotten
(TBF) items, slowing their subsequent encoding—the presence of TBF
items on a given trial did not affect “yes” response times to TBR items,
but TBF items, when probed, were rejected more slowly than were
nonpresented items. When TBF items were re-presented in the TBR set,
however, those items, when probed, behaved like other TBR items,
showing no evidence of their prior suppression. Overall, the results
suggest that active suppression, as implemented in the human brain,
not only is effective in limiting working memory load, but also is easily
lifted if suppressed items are once again made goal relevant.

(270)

On-line Response Preparation During Visual Search Tasks? JEFF
MILLER, University of Otago—Two experiments tested for on-line
response preparation during visual search. In one experiment, partic-
ipants searched for letter—color conjunction targets, and distractors
containing single-target features were sometimes presented. Target-
absent responses were slowed when such distractors were presented,
and the lateralized readiness potential (LRP; a psychophysiological
measure of response activation) was monitored to determine whether
some of the slowing occurred because these single-target features ac-
tivated the competing target-present response. In a second experiment,
participants searched for letter targets without regard to color, and the
LRP was used to determine whether target-absent responses were pre-
pared near the end of the search, where the conditional probability of
this response was high. The results help to characterize the commu-
nication between visual search processes and motor response activa-
tion processes with respect to the issue of all-or-none versus contin-
uous information transmission.

271)
The Ex-Wald Distribution as a Descriptive Model of Response Times.
W.SCHWARZ, University of Nijmegen—We propose a new quantitative
model of response times (RT) that combines some advantages of sub-
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stantive, process oriented models and descriptive, statistically oriented
accounts. The Ex-Wald model assumes that RT may be represented as
a convolution of an exponential and a Wald-distributed random variable.
The model accounts well for the skew, shape, and hazard function of typ-
ical RT distributions. It is based on two broad information-processing
concepts: (1) a data-driven processing rate describing the speed of in-
formation accumulation and (2) strategic response criterion-setting.
These concepts allow for principled expectations about how experi-
mental factors such as stimulus saliency or response probability might
influence RT on a distributional level. We present a factorial experi-
ment involving mental digit comparisons to illustrate the application
of the model and to explain how substantive hypotheses about selec-
tive factor effects can be tested via likelihood ratio tests.

(272)

Ilusory Conjunctions in the Time Domain: Effect of the Emotional
Load. JUAN BOTELLA & ISABEL C. AREND, Universidad
Autonéma de Madrid—In rapid serial visual presentation tasks, features
coming from different items are sometimes miscombined, producing
what are called illusory conjunctions in the time domain (Botella,
Barriopedro, & Suero, in press). We used this procedure with colored
words. The pattern of intrusions was seen to be sensitive to the emo-
tional load of the words in the high-trait anxious subjects. This result
is congruent with those from other experimental paradigms that show
the special characteristics of cognitive processes with emotional stim-
uli in this type of subject. The results are discussed in the light of
Botella et al.’s model.

* ATTENTION °

(273)

Preattentive Computation of Part Structure. MANISH SINGH, MIT
and Rutgers University, & YAODA XU, MIT and Harvard University—
The objects we see are not unstructured wholes—they have further
part structure. The minima rule proposes that human vision uses neg-
ative minima of curvature (points of locally highest curvature in con-
cave regions of a shape) to define boundaries between parts. We used
visual search to test whether part structures consistent with the min-
ima rule are computed preattentively. The results of two experiments
showed that whereas a shape parsed with a nonminima cut pops out
among identical shapes parsed with minima cuts, the reverse search
is slow and inefficient. This asymmetry is expected if parsing at neg-
ative minima occurs preattentively. Two further experiments showed
that although parsed shapes (with both minima and nonminima cuts)
pop out among unparsed shapes, the search for minima parsings is
nevertheless significantly slower. Together, these results demonstrate
that the visual system parses shapes into parts, using negative minima,
and that it does so preattentively.

274)

Inhibitory Processing in Neglect. ANA B. VIVAS, City Liberal
Studies, Affiliated Institution of the University of Sheffield, GLYN W.
HUMPHREYS, University of Birmingham, & LUIS J. FUENTES,
University of Almeria—1In the present study, inhibitory processing of
spatial attention was investigated in a group of four neglect patients
with right parietal, left parietal, and right tempoparietal lesions. In a
first experiment, a double-cue inhibition of return (IOR) procedure
was employed. Neglect patients showed an IOR effect only when they
had to detect targets that appeared in the contralesional side. In a sec-
ond experiment, we combined an IOR procedure with a Stroop task
(Vivas & Fuentes, 2001) to explore the neural basis of the inhibitory
tagging mechanism (Fuentes, Vivas, & Humphreys, 1999). Results
from the control participants replicated the reduction of the Stroop in-
terference at the cued location reported by Vivas and Fuentes. Results
from the group of neglect patients showed a reduction of the Stroop
interference at the cued location only for the contralesional condition.
Results are discussed in terms of neural basis of the IOR and inhibitory
tagging effects.

(275)

Sleep Reduction and Covert Orienting of Attention. C. CAVALLERO
& F. VERSACE, University of Trieste (sponsored by Patrizia Tabossi)—
Posner and Petersen (1990) divide attention into three subsystems per-
forming different but interrelated functions: (1) orienting to sensory
events, (2) detecting signals for focal (conscious) processing, and
(3) maintaining an alert state. The relationships between orienting
mechanisms and alertness are still unclear. The aim of the present study
was to determine whether alerting and orienting can be seen as sepa-
rate mechanisms or whether they interact to influence the response
speed to targets. A classical paradigm of sleep research, sleep cur-
tailment, has been employed in order to modulate alertness levels. Ten
subjects performed a cued reaction time task at regular intervals dur-
ing days, following either 8 or 3 h of uninterrupted sleep. Following
sleep curtailment, only reaction times to neutrally and invalidly cued
targets significantly increased. This result suggests that the mecha-
nisms underlying orienting of attention are differentially affected by
a reduction in alertness level.

(276)
Differences in Visual and Auditory Distractor Effects as a Function
of Perceptual Load. DONALD J. TELLINGHUISEN, EMILY M.
SCHEMPER, & ERIN J. NOWAK, Calvin College—Lavie’s (1995)
perceptual load hypothesis of selective attention was tested in a visual
search paradigm that included auditory and visual distractors. Subjects
indicated which of two target letters was present within a circular dis-
play of similar (low load) or dissimilar (high load) nontarget letters.
An irrelevant distractor that was compatible, incompatible, or neutral
with respect to the target response was presented simultaneously with
the onset of the relevant letters. Visual distractors were presented in
the periphery, whereas auditory distractors were presented via head-
phones. As Lavie found, interference from incompatible visual dis-
tractors was greater for low-load than for high-load searches. Auditory
distractors, however, had a greater influence on RT and error rate dur-
ing high-load than during low-load searches. Possible differences in
resource allocation for visual and auditory attention are discussed.

277)

Regarding Time Sharing With Converging Operations. PAMELA
TSANG, Wright State University—The research examines the extent
to which the divergent conclusions drawn from two parallel lines of
research on divided attention are constrained by the exclusive method-
ologies used. Traditionally, the psychological refractory period (PRP)
paradigm has been used almost exclusively to test the bottleneck the-
ory, and the relative-priority manipulation has been used to test the re-
source theory. By adopting features of both paradigms, the present re-
search systematically tests the impact of the priority instructions and
the simultaneity of stimuli availability on the extent to which two tasks
can be performed in parallel. Two discrete tasks are used, as is common
in a PRP paradigm. Importantly, the two tasks share the same stimulus,
with an effective 0 stimulus onset asynchrony. Unusual for a PRP par-
adigm is the inclusion of a procedure to induce graded performance
tradeoffs. Both theories predict dual-task performance decrement, but
only the resource theory predicts graded performance tradeoff and
time-sharing improvements with training.

(278)
Evidence for a Role of Rapid Temporal Coherence in Segmenting
Overlapping Patterns. SATORU SUZUKI & MARCIA GRABO-
WECKY, Northwestern University—QODbjects overlap in the visual
world, and the ability to segment these overlapping patterns into co-
herent objects is critical. We examined the potential role of temporal
coherence in image segmentation. Using rapidly alternating displays,
we found that stable grouping could occur within overlapping patterns
on the basis of coherent temporal phase, resulting in sustained image
segmentation by depth segregation, slow orientation rivalry, and ap-
parent shimmer on one surface. Some of these segmentation mecha-
nisms can utilize temporal phase differences as small as 20-40 msec
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(beyond temporal resolution of individual frames). Our results support
the idea that sustained temporal coherence of neural responses in the
magno pathway plays a role in parsing overlapping patterns.

279)

Attentional Selection of Briefly Presented Shape. SATORU SUZUKI,
Northwestern University—When an adapting shape and a test shape
(backward masked) are presented briefly (e.g., 30 msec each) in a rapid
succession (e.g., 200 msec ISI), shape aftereffects occur in some basic
geometric dimensions (e.g., skew, taper, convexity, and aspect ratio;
Suzuki & Cavanagh, JEP:HPP, 1998; Suzuki, ARVO, 1999 & 2000).
This study evaluated the effectiveness of attention in selecting over-
lapping patterns under various conditions, taking advantage of the fact
that these shape aftereffects are strongly modulated by selective at-
tention under appropriate conditions. The relative contrast, the scale,
and the shape of the overlapping patterns were varied. The results sug-
gest that rapid attentional selection occurs following stages of contrast
and scale normalization, but prior to the stage where opponent shape
features (e.g., convex vs. concave, tall vs. flat aspect ratio) are ex-
plicitly coded.

(280)

Attentional Capture Explains Reading of Irrelevant Words. JOEL
LACHTER & ERIC RUTHRUFF, NASA Ames Research Center—
Numerous studies have demonstrated that people unintentionally read
distractor words presented peripherally to a central target. Last year,
we argued—on the basis of the time course of priming effects—that
these distractor words are not read until they capture attention. Folk,
Remington, and Johnston’s (1992) contingent-capture theory says dis-
tractors capture attention when they have properties that subjects are
using to find the target. Here, we provide converging evidence for our
previous conclusions, using a paradigm where the target is defined by
color rather than by location. According to Folk et al., only the target
color should capture attention: Distractors of another color should not
be attended even with relatively long exposures. Indeed, we find that
such distractors do not produce priming. This reinforces our conclu-
sions that (1) words cannot be read without attention and (2) previous
evidence for the reading of irrelevant words can be attributed to au-
tomatic attention capture.

(281)

The Interruptibility of Simple Retrievals From Long-Term Memory.
MICHAEL D. BYRNE, Rice University—Many simple performance
parameters about human memory are not well understood. One such
parameter is how the cognitive system handles interruption at a rela-
tively low level. This research is an attempt to determine whether sim-
ple, well-practiced retrievals from long-term memory can be interrupted
by a higher priority task. An experimental paradigm referred to as the
“reverse PRP” is introduced, and the results of three experiments in
this paradigm are reported. The results suggest that retrievals can in-
deed be interrupted, since the difficulty of the retrieval and the SOA
between the onsets of the retrieval stimulus and the interrupting stim-
ulus do not affect the response time to the interrupting stimulus.
However, there does appear to be a time cost associated with the in-
terruption, and frequency of interruption appears to play a role in de-
termining that cost. Implications of these results for other paradigms
will be discussed.

(282)
Surface-Based Attention Is Separable From Object-Based Atten-
tion. YAODA XU & KEN NAKAYAMA, Harvard University—Sur-
faces have been shown to be important in the allocation of attention.
Is the allocation of attention in this case particular to the surfaces or
to the objects they bound? We presented search arrays on 16 cubes,
with one test item placed on one face of each cube. In the consistent-
face condition, all test items appeared on the same face of each cube
(e.g., the left face), and in the mixed-face condition, test items ap-
peared randomly on either of the two front faces (left or right). Flat

2-D shapes with three parts equivalent to the three cube faces were
used in the control displays. Search was significantly slower in the
mixed-face-cube than in the consistent-face-cube condition. This dif-
ference did not reach significance for the 2-D shapes. These results
indicate that attention to one surface does not readily spread to another
even when these surfaces belong to the same object.

(283)
Interference and Strategic Variability in the Double-Response
Stroop Task. MARSHA C. LOVETT, Carnegie Mellon University—
What happens to the Stroop effect when participants are asked to re-
spond to both of the stimulus dimensions? Relatively few studies have
examined this double-response Stroop paradigm, and those that do
offer conflicting results. A new double-response Stroop experiment
was conducted to study how people combine the processes of color
naming and word reading in an explicitly dual task. Results showed
that participants in this task exhibit typical Stroop effects. However,
the magnitude of the interference effect varied significantly across
conditions with different mappings between the stimulus dimension
and the response modality (e.g., say word and buttonpress color vs.
say color and buttonpress word). Moreover, this double-response task
revealed strategic variation between subjects that accounts for differ-
ences in the magnitude of interference in double-response blocks, as
well as in separate single-response blocks. This work exemplifies how
strategy-choice behaviors can modulate “low level” attentional effects.

(284)

Inhibition of Return Is Strategic in Nature. TROY A. W. VISSER &
ELINA BIRMINGHAM, University of British Columbia, WALTER F.
BISCHOFE, University of Alberta, JANICE S. SYNDER, University of
Pennsylvania, & ALAN F. KINGSTONE, University of British Colum-
bia—Detection of a target is initially faster when it is presented in the
same location as a spatially nonpredictive peripheral cue. However, as
cue—target interval increases, target detection becomes slower at a
cued location than at an uncued location. This pattern of performance,
termed inhibition-of-return (IOR), has conventionally been attributed
to a process that biases attention from returning to previously searched
locations. However, it is not yet known whether IOR is strategic in na-
ture or relatively insensitive to task demands. To investigate this issue,
we systematically varied the complexity of the search environment by
manipulating the potential number of target locations and cue—target
probability, both separately and conjointly. Our results suggest that a
“smart” process that takes into account the reliability of the initial
search at a cued location may determine the magnitude of IOR.

(285)

Disengaging Visual Attention: Location-Specific or Generalized
Interrupt? DAVID MENZER & DALE DAGENBACH, Wake Forest
University—The characteristics of the disengage component of visual
attention were examined in experiments using multiple cued loca-
tions. Two of four placeholders were initially cued using flicker, fol-
lowed by either a target in one of the placeholders or two more cues
and then the target. In trials with just one pair of cues, significant ben-
efit was observed at both cued locations. On trials in which additional
cues appeared, one occurred at an already cued location and one at a
new location. In one experiment, in which the probability of targets’
appearing in the already cued location and the new location was equal
on the multiple-cued trials, benefit was equal for both locations, sug-
gesting that disengagement was not location specific. However, in a
second experiment, in which the probability of the target’s appearing
in the already cued location was much higher, the results indicated
greater benefit for that location.

(286)
Simultaneous Delivery of Top-Down and Bottom-Up Information
Affects How Attentional Influences Are Combined. MARK J. FEN-
SKE & JENNIFER A. STOLZ, University of Waterloo—Combining
multiple top-down expectancies (e.g., stimulus form and location) in
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spatial cuing studies typically produces interactive effects (e.g., larger
spatial cuing effects for expected targets), even following bottom-up
(exogenous) shifts of attention. In contrast, combining a single top-
down expectancy with exogenous shifts of attention typically pro-
duces additive effects. It was hypothesized that having both top-down
and bottom-up information delivered by a single cue would be criti-
cal in producing interactive effects of a single top-down expectancy
and exogenous attention. Peripheral cues, colored to indicate likely
stimulus form (A or V), elicited exogenous shifts of attention. Half of
the participants judged target orientation following spatially nonpre-
dictive (exogenous) cues, and the other half did so following spatially
predictive (exogenous + location expectancy) cues. Cue—target SOA
was also varied between groups. Results are described in terms of pro-
cessing limitations associated with separate time courses of generat-
ing and evaluating top-down expectancies in the context of exogenous
shifts of attention.

(287)

Oculomotor Capture Is Contingent on Attentional Control Settings.
SHU-CHIEH WU & ROGER W. REMINGTON, NASA Ames Research
Center—Although attentional capture can be modulated by top-down
control settings, experiments by Theeuwes et al. (1998, 1999) and
Irwin et al. (2000) have found oculomotor capture to be stimulus dri-
ven, elicited consistently and exclusively by abrupt luminance onsets.
We examined the relationship between attentional and oculomotor
capture in a series of experiments that tested identical designs with ei-
ther attention or saccade task requirements. The presence or absence
of attentional capture largely determined the amount of oculomotor
capture. In particular, color singletons produced oculomotor capture
when they captured attention; oculomotor capture by abrupt onsets
was greatly reduced when they did not capture attention. However,
oculomotor capture could not be entirely eliminated even in the ab-
sence of attentional capture. Results from these experiments indicated
coupling between attentional and oculomotor capture. Consistent with
the contingent capture theory, both attentional and oculomotor cap-
ture are modulated by top-down goals.

¢ COGNITION ¢

(288)

Practice and Working Memory. ULRIKE BIANGARDI & PRITI
SHAH, University of Michigan—The ability to actively maintain and
update information is a hallmark feature of working memory. This re-
search addresses whether or not this ability can be improved through
brief, focused training. A training group practiced on the four-back
task, in which they were asked to judge whether a letter presented to
them was identical to the one occurring four trials previously, for ap-
proximately 2 h. The trials increased in difficulty as the session pro-
gressed (self-paced, then ISI of decreasing fixed length). Participants
in the training group became more accurate on the four-back task.
Furthermore, these participants improved in their performance on a
superficially different test of working memory, the reading span task
(Daneman & Carpenter, 1980). A control group that received no prac-
tice did not improve on the four-back or on the reading span task.
These results suggest that the ability to maintain and update informa-
tion in working memory may be amenable to practice.

(289)
Models of Causation and the Semantics of Causal Verbs. PHILLIP
WOLFF & GRACE SONG, University of Memphis—The probabilis-
tic contrast and the force-dynamic models of causation can both be
used to distinguish three kinds of causal verbs: cause-type verbs
(cause, force, make), enable-type verbs (allow, enable, let), and pre-
vent-type verbs (block, keep, prevent). However, according to the
probabilistic contrast model, prevent-type verbs should be less simi-
lar to enable-type verbs than to cause-type verbs. In contrast, accord-
ing to the force-dynamic model, these three types of verbs should be
roughly equally similar to each other. These predictions were tested

in three sorting experiments using sentences from the British National
Corpus. In each experiment, multidimensional scaling confirmed the
existence of the three predicted classes of causal verbs. Importantly,
the pattern of similarities among these classes were as predicted by
the force-dynamic model. The results suggest that the force-dynamic
model provides a better account of how the verb “cause” and other
causal verbs are used and understood in ordinary language.

(290)
Unconscious Perception and Reading Skill in Second-Language
Readers. SANDRA WILLIS, California State University, Fullerton
(sponsored by Daniel Kee)—This study assessed the relationship be-
tween automatic activation of meaning, using an unconscious-priming
paradigm, and reading skill in individuals with varying degrees of
reading ability. Skilled native English readers and less skilled nonna-
tive English readers completed two unconscious-priming experiments
using verbal and pictorial stimuli. Measures of direct perception and
an assessment of reading skill were also completed. In accordance
with automaticity theory in reading skill development, differential un-
conscious priming for word and picture stimuli was predicted across
the two groups. Results from the word and picture priming tasks in-
dicated large automatic analysis from word and picture stimuli in
skilled readers. For the nonnative English readers, automatic access
of verbal information was attenuated, but intact for pictorial stimuli.
More automatic analysis of word meaning occurred in the more
skilled second-language readers than for the less proficient readers.

(291)
Mental Subtraction and Working Memory. DONALD J. SEYLER,
MARK H. ASHCRAFT, & MICHAEL KROMERL, Cleveland State
University—We replicate and extend our earlier work on mental sub-
traction by testing basic facts and larger problems that require bor-
rowing. For the basic facts, RTs, errors, and SDs increase in stair-step
fashion, beginning with 11 — n problems; correlations with two sub-
jective measures of difficulty suggest heavy reliance on reconstruc-
tive strategies for these problems. Borrowing is particularly slow and
error prone and is heavily dependent on working memory processing.

¢ PROBLEM SOLVING *

(292)

The Creative Costs and Benefits of Inhibition. STEPHEN M. FIORE,
University of Central Florida, JONATHAN W. SCHOOLER, University
of Pittsburgh, PATRICIA A. LINVILLE, Duke University, & LYNN
HASHER, University of Toronto (sponsored by Jonathan W. Schooler)—
The ability to inhibit low-relevance associations is critical to effective
cognitive functioning on many tasks. However, two experiments demon-
strated that for certain creativity tasks, inhibitory skill can be counter-
productive. In Experiment 1, the number of unique uses for objects
generated in the Unusual Uses Test was negatively correlated with in-
hibitory ability as measured by a reading task (Connelly, Hasher, &
Zacks, 1991) that sometimes required ignoring interspersed distract-
ing material. Experiment 2 replicated this negative relationship be-
tween inhibitory ability and generating unusual uses but found the re-
verse pattern on the Remote Associates Test that required generating
a single associate (e.g., salt) to three words (e.g., lick, sprinkle, mine).
These findings suggest a complex relationship between creativity and
inhibition, whereby inhibition enhances the focus necessary to solve
problems that require a single solution, while reducing the generative
fluency that is valuable for tasks that have numerous potential solu-
tions involving low-frequency associations.

(293)
Discovery, Representational Redescription, and Strategy Transfer.
MATTHEW DOHN & JAMES A. DIXON, College of William &
Mary—A central question in problem solving is how people transfer
strategies to new problems. Past research has shown that strategy trans-
fer is strongly affected by surface similarity—the degree to which
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prior and current problems share semantic features. The present study
tested the hypothesis that an abstract representation of a strategy
would facilitate transfer. When new strategies are discovered via rep-
resentational redescription, an abstract representation of the strategy is
created (Karmiloff-Smith, 1992). Participants first solved a series of
balance-beam problems. Half the participants were explicitly taught
an efficient strategy for solving the problem. The remaining students
were allowed to discover the strategy. Both groups were then given a
series of gear system problems. Participants in the discovery condi-
tion transferred the strategy to the gear problems more quickly. The
results show that discovery via representational redescription creates
highly transferrable representations. Implications for analogical trans-
fer and problem solving are discussed.

(294)

Individual Differences in Fraction Problem Solving. STEVEN A.
HECHT, Florida Atlantic University—The unique associations be-
tween mathematical knowledge and working memory and individual
differences in elementary, high school, and college students’ fraction
problem solving were examined. Conceptual knowledge of part—whole
and measurement interpretations of fractions were assessed. Component
processes of simple arithmetic knowledge were indexed by measur-
ing speed, accuracy, and strategy usage while solving single-digit
equations (e.g., 4 + 2 =). Working memory capacity was estimated via
the counting span task. Unique associations were found between the
mathematical knowledge and working memory predictors and three
kinds of fraction problem solving outcomes (i.e., estimation, word prob-
lem solving, and computation). Results were explained in terms of
providing new necessary evidence toward an information-processing
account of variability in fraction problem solving.

(295)

Creative Problem Solving in Artists. AARON KOZBELT & TOM
TRABASSO, University of Chicago—This study examined the rela-
tion between artists’ problem-solving strategies and their final prod-
ucts’ quality. Twenty-four college art students were videotaped as they
each created 3 original drawings (1 h each) from an array of objects.
Artists and nonartists reliably rated the drawings’ quality. Videotapes
were coded for artists’ primary activities and subgoals throughout each
session. Problem-solving strategies in drawing sessions leading to the
12 highest and lowest quality drawings differed. In sessions leading to
high-quality drawings, artists spent proportionally more time selecting
drawing media and objects (especially after drawing began), rejected
more objects they had handled from inclusion in the drawing, engaged
in more coded segments of activity, and developed the composition in
a part-to-whole manner, with later appearance of the last major ele-
ment. These results suggest that more opportunistic strategies in the
process of creation are associated with higher product quality.

(296)

Spatial Imagery in Solving Problems in Physics. MARIA KOZHEV-
NIKOV, Rutgers University, & MARY HEGARTY, University of Cali-
fornia, Santa Barbara—1In this study, we investigated the role of spatial
imagery in solving problems in physics. Specifically, we examined the
differences in problem-solving strategies used by high- and low-spatial
students while solving problems in kinematics. Sixty undergraduate
psychology students, who had not taken any physics courses, were ad-
ministered spatial visualization ability tests, as well as a kinematics
problem-solving questionnaire. Also, 17 students (8 with high and 9
with low spatial visualization ability) were selected for individual in-
terviews, during which they were asked to solve kinematics problems
of different types and report on their strategies. The results of statistical
and protocol analyses showed consistent differences between problem-
solving strategies of low- and high-spatial students for problems in-
volving predicting complex two-dimensional motion of an object, the
transition from one system of reference to another, as well as kine-
matics graph interpretation.

(297)
‘When the Presence of Males Causes Females to Experience Problem-
Solving Deficits. TALIA BEN-ZEEV, San Francisco State University,
MICHAEL INZLICHT, Brown University, & STEVEN FEIN, Williams
College—Placing females in environments in which they have contact
with males causes them to experience deficits in problem-solving per-
formance. In one study, participants completed a difficult math or ver-
bal test in 3-person groups, which consisted of 2 people of the same
sex as the participant (same-sex condition) or of the opposite sex (mi-
nority condition). Females in the minority condition experienced per-
formance deficits on the math test only, whereas males performed
equally well on the math and the verbal tests in both conditions. Even
females who were placed in a mixed-sex majority condition (2 females
and 1 male) experienced moderate but significant deficits. Similar
findings from multiple studies are discussed in relation to theories of
stereotype threat and arousal and their implications for problem solving.

¢ HUMAN LEARNING/MEMORY *

(298)

Processing Strategies and the Generation Effect: Implications for
How to Make a Better Reader. PATRICIA DEWINSTANLEY, Oberlin
College, & ELIZABETH LIGON BJORK, UCLA—Several experiments
explored whether the oft-found memory advantage for generated in-
formation extends to textbook materials and whether any such ad-
vantage would come at a memory cost for to-be-learned materials that
were not generated. Results revealed a clear generation advantage
without a concurrent cost for nongenerated items. Additionally, it was
found that participants—given the opportunity both to generate and
to observe the consequent memorial advantage for generated versus
read items—were able to profit from that experience when process-
ing subsequent to-be-read information. How these results relate to the
characterization of the learner emerging from recent metacognitive re-
search on how individuals monitor their comprehension during study
and how this monitoring influences their allocation of learning re-
sources is discussed. Although consistent with the notion that learn-
ers are insensitive to many variables that improve long-term retention
and transfer, the present results provide promising insights into how
learners can be made to process information more effectively.

(299)

Role of Environmental Reference Systems in Human Spatial
Memory. STEFFEN WERNER, University of Idaho—The accessi-
bility of spatial knowledge depends on the way spatial information is
structured in memory. Learning spatial information from maps or
small-scale representations often leads to orientation-specific spatial
knowledge that can be accessed best from headings aligned with the
original orientation or viewpoint. This focus on the perceptual experi-
ence during knowledge acquisition in previous studies largely ignores
the role of intrinsic geometrical properties of the spatial environment
to be learned. In recent studies, the importance of such environmen-
tal reference systems on the accessibility of spatial knowledge has
been demonstrated. In the present series of experiments, the accessi-
bility of spatial knowledge was tested for different geometrical lay-
outs of natural and virtual environments. The results show a marked
increase in the availability of spatial knowledge for headings that are
aligned with salient geometrical axes of the environment, emphasiz-
ing the important role of environmental reference systems in human
spatial memory.

(300)
Tactile and Visual Sequential Learning. CHRISTOPHER M. CON-
WAY & MORTEN H. CHRISTIANSEN, Cornell University—Sequen-
tial learning, characterized by sensitivity to the statistical structure of
temporally ordered elements, has been demonstrated in both visual
and auditory domains. We tested whether sequential learning is pos-
sible via the touch sense. Participants were engaged in a tactile artificial
grammar learning experiment, using sequences of vibration pulses de-
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livered to the fingers. After exposure to a training set of vibration se-
quences, an experimental group was tested on their ability to classify
novel test sequences in terms of whether or not they were constructed
by the same “rules” used to generate the training sequences. The ex-
perimental group was significantly better at this classification task
than a no-training control group, which performed at chance. The data
suggest that the experimental group encoded aspects of the statistical/
sequential regularities of the tactile sequences. In addition, we con-
ducted an analogue of this experiment in the visual modality in order
to compare performances between touch and vision.

(301)
The Transferability of “Reversible Skills.” MEIRA TORENBERG,
BLYTHE SILBERMAN, & MITCHELL RABINOWITZ, Fordham
University—The reversibility of skills has been examined in numer-
ous contexts to determine the relationship between two associated
skills. In this experiment, the reversibility of reading and writing Hebrew
letters was examined. The assumption under investigation was whether
the naming of letters facilitates the acquisition of the writing of letters
and vice versa. Graduate students with no prior knowledge in Hebrew
participated in the study. During a learning phase, subjects practiced
naming or writing or naming and writing 12 Hebrew letters. Upon
completion of the learning phase, subjects were tested on naming and
writing the letters. Findings indicate reversibility in one direction only.
Learning to write letters facilitated the ability to name letters, but
learning to name letters did not facilitate the ability to write the let-
ters. Implications for models of skill acquisition will be discussed.

(302)

Do Mnemonics Leave Us Stuck in Nonoptimal Retrieval Pathways?
TIMOTHY C. RICKARD, University of California, San Diego—The
question of whether mnemonic mediation is replaced by a direct stim-
ulus-response pathway after sufficient practice is central to research
on memory-based skill and automaticity, and its resolution can inform
efforts to find optimal teaching strategies for topics such as arithmetic
and word reading. In a study of the keyword method of foreign vo-
cabulary learning, Crutcher and Ericsson (2000) showed that if the
keyword is associated with an English distractor word after subjects
have stopped reporting keyword mediation, subsequent RTs for the
correct English translation are slowed. They concluded that the
English distractor interfered with continued keyword mediation at an
unconscious, or automatized, level. However, their interference effect
may depend on the fact that the keyword is a phonological subset of
the foreign word. Preliminary results using a task that does not share
this property indicate no distractor interference, supporting the alter-
native direct access account.

(303)
Personalized Semantics: Autobiographical Memory Influences Lex-
ical and Semantic Knowledge as Evidenced in Healthy Controls
and Neurological Patients. ROBYN WESTMACOTT & MORRIS
MOSCOVITCH, University of Toronto and Rotman Research Institute,
SANDRA BLACK, Sunnybrook & Women's Hospital and Rotman
Research Institute, & MORRIS FREEDMAN, Baycrest Hospital and
Rotman Research Institute—We examined the influence of autobio-
graphical significance of famous names on episodic memory and gen-
eral semantic knowledge in healthy controls and neurological patients,
using an adaptation of the remember/know paradigm. Controls pro-
vided norms for the study by making remember/know judgments and
rating the familiarity of 200 famous names from the 20th century.
Twenty-five high-remember and 25 low-remember names, matched on
familiarity and length, were selected for tests of free recall, delayed
recognition, speeded reading, and fame judgment. Across all tasks,
controls showed an advantage for high-remember names. This ad-
vantage was absent in patients with autobiographical memory loss due
to medial temporal damage, but it was present in patients with pro-
gressive semantic memory loss but relatively spared medial temporal
lobes and autobiographical memory. Our results suggest that lexical

and semantic knowledge are influenced by “personalized semantics,”
a subclass of autobiographical memory that depends on the medial
temporal lobes.

(304)

Individual Variations in Brain Regions Contributing to Recognition
Task. MICHAEL B. MILLER, University of Massachusetts, Boston, &
JACK VAN HORN, GEORGE WOLFORD, TODD HANDY, SCOTT
GRAFTON, & MICHAEL GAZZANIGA, Dartmouth College—Neuro-
imaging studies often rely on analyses that seek common activations
across subjects. Yet individuals produce very different patterns of ac-
tivation that are associated with the same task. We have shown that
patterns of significant activations at the group level associated with a
simple recognition task are very distinct from patterns of significant
activations in many individuals. These differences go beyond the rel-
atively small variations due to spatial normalization. For example,
some subjects produce more activation in the parietal lobes than in the
frontal lobes during a recognition task, whereas many other subjects
produce just the opposite. Some subjects produce more activation in
the left hemisphere, whereas others produce more activation in the
right hemisphere. Furthermore, we have found that these individual
patterns of activation are consistent across time. Critical brain regions
with large variations in activity may be neglected in many neu-
roimaging studies relying on group analysis.

(305)
Is the Self-Reference Effect Due to the Multidimensional Property
of the Self? TAKASHI HORIUCHI, Tokai Women's College—The cog-
nitive dimensions of the self play an important role in the self-referent
judgment. In this study, the hypothesis was investigated that richer in-
formation processing in the self-referent judgment (six dimensions)
than in the semantic judgment (one dimension) or in the other-referent
judgment (three dimensions) causes the self-reference effect. In Experi-
ment 1, both the self-reference condition and the six-dimension pro-
cessing condition produced better recall performance than did the se-
mantic condition. However, there was no difference in the former two
conditions. In Experiment 2, both the three-dimension processing con-
dition and the other-reference (mother) condition produced the same
recall performance. However, the former two conditions were inferior
to the self-reference condition. These results suggest that the self-
reference effect is due to the multidimensional property of the self.

(306)

Can the Magnitude of Mood Congruent Effects Be Predicted by
Personality? DAWN MACAULAY & ERIC EICH, University of British
Columbia—Materials that match current mood in emotional valence
tend to receive enhanced processing. Though there is agreement that
these mood congruent (MC) effects are robust, little attention has
been paid to differences between tasks or individuals. Prior research
points to some variability in MC effects across subjects, variability
that we suspected might be accounted for by personality differences.
One hundred participants completed personality questionnaires and
performed a battery of four tasks designed to elicit MC effects.
Subjects performed the tasks on two occasions a few days apart, after
experiencing mood manipulations to produce pleasant or unpleasant
moods. Within-subjects comparisons revealed significant MC effects
for each task, but little correlation across tasks. Regression analyses
showed that different personality factors aided in predicting the MC
effect for each task. Discussion centers on the importance of these re-
sults for understanding mood and memory relations and suggestions
for future research.

307)
Prospective Memory and Working Memory Capacity. HEE-
KYEONG PARK & JUNG-MO LEE, Sung Kyun Kwan University—
It has been proposed that the performance of prospective memory
might be affected by individual differences in working memory ca-
pacity. The purpose of the present study is to examine the relationship
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between prospective memory and the individual differences in work-
ing memory capacity. In general, participants performed quite well on
prospective memory tasks. However, the performance of prospective
memory was not related to the performance of retrospective memory,
in either a word task or a picture task, although picture superiority ef-
fects were observed in retrospective memory. The results of this study
also showed that working memory capacity did not have a significant
correlation with the performance of prospective memory. The results
have implications for prior research on self-initiating process and the
relationship between working memory and prospective memory.

(308)

How Long Does It Take to Master 1,000 Words in a Second Lan-
guage Perfectly? TAKAFUMI TERASAWA, Okayama University,
TETSUYA YOSHIDA & NOBUO OHTA, University of Tsukuba,
MIWA KAJIKAMI, Okayama University, & YUKO IWAI & SHIGERU
KOYAMA, Namiki High School, Tsukuba—We are conducting a long-
term learning study on second-language acquisition, using a new ex-
perimental design. It enables researchers to obtain exact data for vast
amounts of study contents covering long study periods. Additionally,
it inserts a long interval (over 1 month) between studies and tests and
measures substantial or implicit lexical ability for the words in the
second language. A 6-month learning study was conducted, in which
the number and the density of study repetitions were controlled, with
a 1-month study—test interval in all study conditions. The data analy-
sis showed that the effects of even slight word learning were accu-
mulated unconsciously. Furthermore, it provided detailed predictions
about how long it would take for each learner to master 1,000 words
in a second language

(309)

Directed Forgetting of False Memories: Comparing Implicit Assoc-
iate Responses and Fuzzy-Trace Theory. TAMMY A. MARCHE, Uni-
versity of Saskatchewan, & CHARLES J. BRAINERD & VALERIE F.
REYNA, University of Arizona (sponsored by Valerie F. Reyna)—The
implicit associate response (IAR) account of false memory in the
Deese—Roediger—McDermott (DRM) task posits that false recogni-
tion and false recall occur because these words come to mind during
the study phase as implicit verbal associations of some of the pre-
sented words. Fuzzy-trace theory (FTT) posits that very strong gist
traces are stored when lists repeatedly cue the same meanings and that
those memories generate false recognition and false recall of critical
unpresented words. IAR and FTT make different predictions about the
effects of directed forgetting in the DRM task. IAR predicts that directed
forgetting should affect false responses more than true responses,
whereas FTT makes the opposite prediction. Participants studied six
DRM lists, with half the lists being followed by a forget cue. The for-
get cue suppressed true recall and true recognition of presented words,
but it did not suppress either false recall or false recognition.

(310)
Influence of Orienting Task on the Facilitative Effect of Bizarreness.
JAMES B. WORTHEN & JEFFREY J. STARNS, Southeastern Louisi-
ana University—Previous research has demonstrated that bizarreness
can enhance recall of fragments of target stimuli. However, it has yet
to be determined whether the facilitative effect of bizarreness is
mainly the result of an encoding or a retrieval process. In our study,
participants were presented with bizarre and common sentences and
were asked to rate either the vividness of spontaneous imagery induced
by each sentence or the surprisingness of each sentence. At recall, par-
ticipants were instructed to use either semantic or orthographic cues
to guide retrieval. The results indicated that orienting task interacted
with sentence type such that a bizarre recall advantage was found only
in the vividness-rating condition. Although the results indicated that
semantic retrieval led to greater recall than did orthographic retrieval,
the bizarre recall advantage was essentially equal in each retrieval
condition. It is concluded that further research investigating encoding
explanations of the facilitative effects of bizarreness is warranted.

(311)

Chunking Effects and Errors Contradict Phonological Loop and
Capacity-Based Memory Theories. CHRISTOPHER B. HADLEY
& DONALD G. MAcKAY, UCLA—Two experiments examined errors
and effects of chunking in immediate recall of lists by young and older
adults. The 6- to 10-word lists were presented at three rates (70, 90,
and 2,000 msec/word), and half contained familiar 2-word chunks
(e.g., night time) in addition to unrelated words. Error analyses indi-
cated significant proportions of semantically related word-insertions
even at fast rates, contradicting the purely phonological account of
phonological loop theories. In addition, words in 2-word chunks were
better recalled than identical words in unrelated lists, but fewer
chunks were recalled overall for lists containing versus not contain-
ing 2-word chunks, and recall of identical extraneous words (i.e., un-
related words not part of chunks) was equivalent in the two list types
at above-span levels. These results contradicted chunk-based capac-
ity theories that predict (1) better recall of extraneous words in lists
containing versus not containing 2-word chunks and (2) constant over-
all capacity for chunk recall at above-span levels.

312)
Comparing Memory Characteristics of Real, Imagined, and Fiction-
al Events. RUTHANNA R. GORDON & NANCY J. FRANKLIN,
SUNY, Stony Brook—The source-monitoring framework describes how
people differentiate memories of internal, imaginary events and ex-
ternal, real events. Fictional media provide experiences that are ex-
ternal but imaginary. Our study examined how the source-monitoring
framework might apply to memory for such experiences. Following
Johnson, Foley, Suengas, and Raye (1988), we presented participants
with Memory Characteristics Questionnaires for external, internal,
and fictional events. Memories for fiction had some similarity to both
internally and externally generated events. Memories for prose fiction
tended to more closely resemble internally generated memories,
whereas memories for film depictions more closely resembled exter-
nally generated memories. When differences appeared, fictional
memories were generally rated as less rich than other types of mem-
ories. However, film depictions were rated more highly than either ex-
ternally or internally generated memories on overall memory clarity
and vividness and on levels of visual and auditory detail, characteris-
tics generally considered diagnostic of memories for “real” events.

313)

The Effect of Feedback at Test on Eyewitness Memory. SHELBY K.
MORITA, Wells Fargo Consumer Learning Center, & SEAN M. LANE,
Exponent, Inc.—Numerous studies (e.g., Zaragoza & Lane, 1994) have
demonstrated that the accuracy of eyewitness reports can be compro-
mised by exposure to misleading postevent information. For both the-
oretical and practical reasons, there is interest in developing tech-
niques that reduce the deleterious effects of misinformation. The
present study examined the effect of receiving feedback at the time of
test on eyewitness suggestibility. All participants watched a video-
taped crime and then answered questions that contained misleading
information. On a final source memory test, participants who were
provided with feedback as to the accuracy of their attributions during
the first part of the test made significantly fewer source misattribu-
tion errors on the second part of the test than did participants who
never received feedback. This manipulation did not affect participants’
accuracy on video items. The relevancy of these findings for real-life
witnesses is discussed.

(314)
Directed Forgetting: Evidence Against a Suppression Mechanism.
DANIEL R. KIMBALL & JANET METCALFE, Columbia Univer-
sity—We tested the prevailing account of directed forgetting—that peo-
ple intentionally suppress episodic access to an entire to-be-forgotten
word li