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A scientific meeting will be held at the Department of Cognitive, Perceptual & Brain
Sciences, University College London, 26 Bedford Way, WC1H 0AP on 9/10 January,
2014. The local organiser is Jenni Rodd.
Forty-Second Bartlett Lecture
Thursday 9 January 6.00pm
The point of no return
Professor Gordon D. Logan, Vanderbilt University
Symposium - To accompany the 42nd Bartlett Lecture
Thursday 9 January 2.00pm – 5.00pm
Executive control of attention, thought and action
Organiser: Professor Frederick Verbruggen, University of Exeter
Symposium – Local Organiser
Friday 10 January 2.00pm – 5.00pm
The cognitive neuroscience of sentence comprehension
Organiser: Dr Jenni Rodd, University College London

Poster Session
This will be held in conjunction with the drinks reception on Thursday evening at 7pm at
UCL, 26 Bedford Way, WC1H 0AP. Drinks will be served in the Third Floor Common
Room, Room 308, and posters will be displayed in Room 305. Delegates may put up
posters from 5pm and should take them down by the end of the session.

Platform Presentations
Sessions will be held in the Ground Floor and Lower Ground Floor Lecture Theatres of
26 Bedford Way, WC1H 0AP. Both theatres have data projectors available for
Powerpoint presentations. Presenters may provide their own laptops and connector leads,
or bring USB keys for the on-site computers. Any queries about facilities in the theatres
should be sent to the local organiser, Jenni Rodd (j.rodd@ucl.ac.uk).

The conference dinner will be at 8.15pm at Pescatori, 57 Charlotte Street, London. W1T
4PD – (020-7580 3289). A booking form is enclosed.
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Thursday 9 January, am/pm

START OF PARALLEL SESSIONS
Session A
Lower Ground Floor Lecture Theatre
9.00

Richard J. Harris*, Grace E. Rice*, Andrew W. Young and Timothy J.
Andrews (King’s College London, University of York)
Neural coding of faces and names remains segregated in the fusiform
gyrus.

9.30

Mladen Sormaz*, Andrew W. Young, William A.P. Smith*, David M.
Watson*, Timothy J. Andrews (University of York)
Representation of facial expressions in face-responsive brain regions.

10.00

David M. Watson*, Tom Hartley* and Timothy J. Andrews (University
of York)
The topographic organization of scene-selective regions in the human brain
is closely linked to the statistical properties of the image.

10.30

COFFEE

11.00

Mike Burton and Adam Sandford* (University of Aberdeen)
Tolerance for distorted faces: a challenge to the configural processing
account of recognition.

11.30

Patrick Haggard and Christina Fuentes* (University College London)
How do I look? Knowledge for the features of one's own face.

12.00

Bruno Rossion, Adriano Boremanse*, Anthony M. Norcia* (University
of Louvain, Stanford University)
The whole of a face is more than the sum of its parts: direct evidence from
frequency-tagging of a composite face.

12.30

Lilia Psalta*, Andrew W. Young, Peter Thompson, Timothy J.
Andrews (University of York)
The Thatcher Illusion reveals orientation-dependence in brain regions
involved in processing facial expression.

1.00

LUNCH

Thursday 9 January, am/pm
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START OF PARALLEL SESSIONS
Session B
Ground Floor Lecture Theatre
9.00

Katherine L. Roberts, Tobias Andersen*, Søren Kyllingsbæk* and
Koen Lamberts (University of Warwick, Technical University of
Denmark, University of Copenhagen)
Adapting the Theory of Visual Attention (TVA) to model auditory
attention.

9.30

Emma Holmes*, Padraig T. Kitterick* and A. Quentin Summerfield
(University of York, NIHR Nottingham Hearing Biomedical Research
Unit)
Exploring the benefit of preparatory auditory attention in multi-talker
listening: Evidence from EEG.

10.00

Melanie West*, Carmel Mevorach and Glyn Humphreys (University of
Birmingham, University of Oxford)
Computerized Attention Training – an intervention with older adults.

10.30

COFFEE

11.00

Heike Elchlepp*, Christopher D. Chambers, Aureliu Lavric, Frederick
Verbruggen* (University of Exeter, Cardiff University)
Context updating examined with brain potentials.

11.30

Idalmis Santiesteban*, Caroline Catmur, Senan Coughlan Hopkins*,
Geoffrey Bird and Cecilia Heyes (Birkbeck, University of London,
University of Surrey, King’s College London, University College London,
University of Oxford)
Avatars and arrows: Implicit mentalising or domain-general processing?

12.00

Sophie Sowden* and Caroline Catmur (King’s College London,
University of Surrey)
Stop copying me: the role of the right temporoparietal junction in the
control of imitation.

12.30

Maarten Speekenbrink (University College London)
Considering the Null

1.00

LUNCH
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Thursday 9 January, pm

Session A
Lower Ground Floor Lecture Theatre
Symposium:

Executive control of attention, thought and action
Organiser: Professor Frederick Verbruggen

2.00

Frederick Verbruggen* (University of Exeter)
Repetition priming and associative learning in response-inhibitions tasks:
Automaticity of stopping?

2.30

Michael C. Anderson* (MRC Cognition and Brain Sciences Unit)
A Supramodal Inhibition Process Supports the Inhibition of Actions and
Thoughts.

3.00

TEA

3.30

Maurits van der Molen* (University of Amsterdam)
The stop-signal paradigm in developmental research.

4.00

Søren Kyllingsbæk* (University of Copenhagen)
Attentional Control in Vision - A Computational Approach Bridging
Cognition and Neurophysiology.

4.30

John Duncan (MRC Cognition and Brain Sciences Unit)
Cognitive and neural mechanisms of mental control.

End of Symposium
5.00

66th Annual General Meeting – The AGM will be held in the Ground Floor
Lecture Theatre.

6.00

Bartlett Lecture – Professor Gordon D. Logan (Vanderbildt University)
The point of no return (Lower Ground Floor Lecture Theatre)

7.00

POSTERS AND DRINKS RECEPTION - Drinks will be served in the
Third Floor Common Room, Room 308, and posters will be displayed in
Room 305.

8.15

CONFERENCE DINNER - 8.15pm at Pescatori.

Thursday 9 January, pm
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Session B
Ground Floor Lecture Theatre
2.00

Barry J. Devereux, Alex Clarke, Andreas Marouchos*, Lorraine K.
Tyler (University of Cambridge)
Understanding the meanings of words and objects: multi-voxel pattern
analysis reveals both modality-independent and modality-specific
processing of semantic representations.

2.30

Jeremy Goslin*, Isabel Parsons*, Caroline Floccia*, Angelo Cangelosi*
and Rob Ellis (University of Plymouth)
An electrophysiological investigation of object based action affordance on
the perception of nouns.

3.00

TEA

3.30

Antje S. Meyer and Matthias Sjerps* (Max Planck Institute for
Psycholinguistics, Radboud University)
Variation in dual-task performance reveals late initiation of speech
planning in turn-taking.

4.00

Sylvia Vitello*, Joseph T. Devlin*, Jennifer M. Rodd (University
College London)
Time course of resolving ambiguous speech when disambiguating
information is delayed.

4.30

Magdalena W. Sliwinska*, Alyson James* and Joseph T. Devlin*
(University College London) (Sponsor: Jenni Rodd)
Role of the left inferior parietal lobe in semantic processing during visual
word recognition.

5.00

66th Annual General Meeting – The AGM will be held in the Ground Floor
Lecture Theatre.

6.00

Bartlett Lecture – Professor Gordon D. Logan (Vanderbildt University)
The point of no return (Lower Ground Floor Lecture Theatre)

7.00

POSTERS AND DRINKS RECEPTION - Drinks will be served in the
Third Floor Common Room, Room 308, and posters will be displayed in
Room 305.

8.15

CONFERENCE DINNER - 8.15pm at Pescatori.
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Friday 10 January, am/pm

Session A
Lower Ground Floor Lecture Theatre
9.00

Emmanouil Konstantinidis*, Jerome R. Busemeyer*, Maarten
Speekenbrink, David R. Shanks (University College London, Indiana
University Bloomington)
Cognitive modelling of experience-based decision-making: The differential
effects of past payoffs and past choices.

9.30

Yaniv Hanoch*, Andrew Barnes* and Thomas Rice* (University of
Plymouth, Virginia Commonwealth University, UCLA) (Sponsor: Tim
Perfect)
Anticipating the determinants and quality of coverage decisions in health
insurance marketplaces: The case of two uninsured populations.

10.00

Thomas D. Sambrook* and Jeremy Goslin* (University of Plymouth)
(Sponsor: Tim Perfect)
A reward prediction error is revealed by ERP great grand averages.

10.30

COFFEE

11.00

Aidan J. Horner & Neil Burgess (University College London)
Binding of independently encoded overlapping pairs into coherent multielement event engrams.

11.30

Timothy Hodgson, Richard Clarke*, Jonathan Waddington*
(University of Lincoln, Regents University)
Strategic and Mnemonic influences on eye movements in the CANTAB
Spatial Working Memory Task.

12.00

Gary Jones (Nottingham Trent University)
Reversing the syllable-based word length effect in short-term memory.

12.30

Robert W. Hughes, Sébastien Tremblay*, Cindy Chamberland*, Dylan
M. Jones (Royal Holloway, Université Laval, Cardiff University)
The role of perceptual organisation in serial short-term memory: Evidence
from the classic split-span paradigm.

1.00

LUNCH

Friday 10 January am/pm

7

Session B
Ground Floor Lecture Theatre
9.00

Miguel A. Vadillo*, Tom Beesley, David R. Shanks (University College
London, University of New South Wales)
The role of configural representations in contextual cuing.

9.30

Christopher Kent, Duncan Guest*, Anna Biller*, James Adelman
(University of Bristol, Nottingham Trent University, University of Kent,
University of Warwick)
Of mice and mens: Mouse trajectories reveal perceptual encoding rates.

10.00

Doris Eckstein (University of Bern)
Learning effects in masked category priming.

10.30

COFFEE

11.00

Fatima Felisberti*, Jane Trueman*, Laura Cobley*, Emily Hall*,
Alexandra Williams* (Kingston University) (Sponsor: Martin Juttner)
Does the family environment affect the recognition of brief displays of
emotion?

11.30

Catherine Manning*, Marc Tibber*, Steven Dakin* and Elizabeth
Pellicano (Institute of Education, University College London)
What limits global motion processing in development? An equivalent noise
approach.

12.00

Massimiliano Di Luca* and Darren
Birmingham) (Sponsor: Alan Wing)
Multisensory temporal expectations.

12.30

Daniel H. Baker* and John Cass* (University of York, University of
Western Sydney) (Sponsor: Timothy J. Andrews)
Performance and awareness can be dissociated during binocular rivalry.

1.00

LUNCH

Rhodes* (University

of
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Friday 10 January, pm

Session A
Lower Ground Floor Lecture Theatre
Symposium:

The Cognitive Neuroscience of Sentence Comprehension
Organiser: Dr Jenni Rodd (University College London)

2.00

Patti Adank (University College London)
The neural locus of semantic and syntactic processing: a meta-analysis.

2.30

Peter Hagoort* (Donders Institute for Brain, Cognition and Behaviour)
The neurobiology of language beyond single words.

3.00

TEA

3.30

Lorraine K. Tyler (University of Cambridge)
Functional organization of the neural language system: the temporal and
spatial properties of human syntax.

4.00

Jane Warren* (University College London)
Resolving semantic ambiguity during sentence comprehension: the role of
inferior frontal cortex.

4.30

Matthew H. Davis (MRC Cognition and Brain Sciences Unit)
Attention-dependent adaptation in speech comprehension.

End of Symposium
End of parallel sessions
End of Meeting

Friday, 10 January, pm
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Session B
Ground Floor Lecture Theatre
2.00

I.P.L. McLaren, F.W. Jones, F. Yeates* and R.P. McLaren* (University
of Exeter, Canterbury Christ Church University)
Cue Competition in Human Associative Learning.

2.30

Erman Misirlisoy*, Mathew Salvaris* and Patrick Haggard (University
College London)
Different mechanisms for action decisions and inhibition decisions revealed
by diffusion modelling.

3.00

TEA

3.30

Fayme Yeates*, Fergal W. Jones, Andy J. Wills and I.P.L. McLaren
(University of Exeter, Canterbury Christ Church University, University of
Plymouth)
Do Concurrently Presented Tones Enhance Sequence Learning in Humans?
Testing a Prediction of the RASRN model.

4.00

W.A. Bowditch*, F.L.J. Verbruggen*, R.P. McLaren*, F.Yeates* and
I.P.L. McLaren (University of Exeter)
Associatively mediated stopping: A novel paradigm.

4.30

Amy McAndrew*, Fayme Yeates*, Evan Livesey*, Frederick
Verbruggen* and Ian McLaren (University of Exeter, University of
Sydney)
Dissociating electrodermal conditioned responding from conscious
contingency knowledge using differential conditioning procedures.

End of parallel sessions
End of meeting
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Reserve List

Reserve List
1.

Ruth S. Ogden, John H. Wearden*, Cathy Montgomery* (Liverpool John
Moores University, Keele University)
The differential contribution of executive functions to temporal generalization,
reproduction and verbal estimation.

2.

Pawel J. Matusz* and Gaia Scerif (University of Oxford, Newham College
University Centre)
Multi-modal distraction: Insights from children’s limited attention.

Poster index

11

1.

Maisy Best*, Tobias Stevens*, Fraser Milton*, Christopher D. Chambers,
Ian P. McLaren, Gordon D. Logan* and Frederick Verbruggen* (University
of Exeter, Cardiff University, Vanderbilt University) (Sponsor: Frederick
Verbruggen)
The role of the right inferior frontal gyrus following reversal of consistent
stimulus-stop mappings.

2.

Elisabeth E.F. Bradford*, Ines Jentzsch and Juan-Carlos Gomez* (University
of St. Andrews) (Sponsor: Ines Jentzsch)
From Self to Social Cognition: Theory of Mind Mechanisms and their Relation to
Executive Function.

3.

Rebecca Charman*, Gary Jones, Rebecca Larkin* and Thom Baguley
(Nottingham Trent University) (Sponsor: Gary Jones)
The beginnings of a longitudinal comparison of language and reading skills
between children with Autistic Spectrum Disorder and children with
Specific Language Impairment.

4.

Milena Dzhelyova* and Bruno Rossion (University of Louvain) (Sponsor:
Bruno Rossion)
The contribution of shape and texture to individual face discrimination: a fast
periodic visual stimulation study.

5.

David B. Etchells* and Robert A. Johnston (University of Kent) (Sponsor:
Robert A. Johnston)
Evidence for Face Recognition Units using a face learning experiment.

6.

Rebecca L.A. Frost* and Padraic Monaghan (Lancaster University) (Sponsor:
Padraic Monaghan)
Learning or exaptation of cues for language acquisition: Use of lengthening for
speech segmentation.

7.

Nicholas Hedger*, Wendy J. Adams*, Katie L. Gray* and Matthew Garner*
(University of Southampton) (Sponsor: Nicholas Donnelly)
Attending to masked threat: A meta-analysis.

8.

Sasa L. Kivisaari*, Alex Clarke and Lorraine K. Tyler (University of
Cambridge) (Sponsor: Alex Clarke)
An anterior to posterior shift in object-specific representations in the ventral
stream with stimulus repetitions.

9.

Ece Kocagoncu*, Alex Clarke and Lorraine K. Tyler (University of
Cambridge) (Sponsor: Billi Randall)
Frontotemporal connectivity during syntactic processing: a dynamic causal
modeling analysis.

10.

Laura Koenig*, Marina C. Wimmer and Timothy J. Perfect (University of
Plymouth) (Sponsor: Marina C. Wimmer)
The development of recollection and familiarity in children.
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Poster Index

11.

Jessica K. Ljungberg*, Fabrice B.R. Parmentier*, Erik Marsja*, Gregory
Neely* and Dylan M. Jones (Umeå University, Cardiff University, University of
the Balearic Islands, University of Western Australia) (Sponsor: Robert W.
Hughes)
Any Tom, Dick, or Harry will do: Hearing one's own name distracts no more than
any other in a cross-modal oddball task.

12.

Aliette Lochy*, Goedele Van Belle* and Bruno Rossion (University of
Louvain) (Sponsor: Bruno Rossion)
Robust visual discrimination of words and pseudowords as evidenced by rapid
periodic stimulation.

13.

Andreas Marouchos*, Barry Devereux, Alex Clarke and Lorraine K. Tyler
(University of Cambridge) (Sponsor: Lorraine K. Tyler)
Unravelling representation heterogeneity in the visual ventral stream: how does
level of specificity influence information content?

14.

Rachel Moore*, Robert Johnston and Natalie Gentry* (University of Kent)
(Sponsor: Robert Johnston)
Motivational incentives improve unfamiliar face matching accuracy.

15.

Masataka Nakayama*, Yuya Ishibashi*, Megumi Masuda*, Yuki Nozaki*,
Atsuko Tominaga*, Yuki Tanida* and Satoru Saito (Kyoto University)
(Sponsor: Satoru Saito)
Backward association effects of long-term phonological knowledge in immediate
serial recall.

16.

Jasmin Nussbaumer* and Doris Eckstein (University of Bern, Center for
Cognition, Learning, and Memory) (Sponsor: Doris Eckstein)
Inhibition of subliminal meaning in homonyms is dependent on depth of
processing.

17.

Eva Denise Poort* and Jennifer Rodd (University College London) (Sponsor:
Jennifer Rodd)
Cross-language long-term word-meaning priming of cognates and interlingual
homographs.

18.

Billi Randall, Lorraine K. Tyler and Barry J. Devereux (University of
Cambridge)
The role of feature correlation in conceptual processing: Evidence from the
activation of false features.

19.

Hannah Roome* and John Towse (University of Lancaster) (Sponsor: John
Towse)
Immediate free recall as a window into the development of working memory
capacity.

20.

Mary Jane Spiller, Emma Partridge* and Clare Jonas* (University of East
London)
Crossmodal congruency influences the sound-induced flash illusion.

Poster Index
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21.

Teppei Tanaka*, Takatsugu Kojima* and Satoru Saito (Kyoto University,
Shiga University of Medical Science) (Sponsor: Satoru Saito)
The effect of highlight markers on relocation processes in text reading: An eye
tracking study.

22.

Philip Ulrich*, David Wilkinson, Heather Ferguson, Markus Bindemann and
Robert Johnston (University of Kent) (Sponsor: Robert Johnston)
Vestibular stimulation therapy for prosopagnosia.
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Thursday, 9 January, am

Neural coding of faces and names remains segregated in the fusiform gyrus
Richard J. Harris, Grace E. Rice, Andrew W. Young and Timothy J.
Andrews
King’s College London
University of York
richard.j.harris@kcl.ac.uk
Successful recognition of a familiar person can involve a range of cues, including
faces and names. We sought to determine how information about faces and names is
integrated within the human temporal lobe. In Experiment 1, we measured the neural
response to faces and words. Consistent with previous reports, we found word-selective
and face-selective voxels in the left fusiform gyrus, but predominantly face-selective
voxels in the right fusiform gyrus. We then used a multivariate analysis to measure
patterns of response to faces and words. In contrast to the lateralized responses revealed
by the univariate analysis, we found segregated patterns of response to faces and words in
both the left and the right fusiform gyrus. This finding suggests a role for both the left
and right hemisphere in the processing of words. In Experiment 2, we used an fMRadaptation paradigm to determine how information about familiar faces and names is
combined in this region. Adaptation to faces and names was found in largely nonoverlapping regions of the fusiform gyrus. We also found no adaptation to identitycongruent sequences of images with the same face and name. Together, these results
suggest information about faces and names remains largely segregated in the fusiform
gyrus.

Representation of facial expressions in face-responsive brain regions
Mladen Sormaz, Andrew W. Young, William A.P. Smith, David M.
Watson and Timothy J. Andrews
University of York
msormaz32@gmail.com
How facial expressions are represented in face-responsive brain regions remains
controversial. We presented images of facial expressions of five basic emotions in an
fMRI block-design. Distinct patterns of response for facial expressions of fear, disgust
and happiness were found across face-responsive brain regions, including the STS and
inferior frontal gyrus. We then correlated our neural data to the perceptual similarity
structure of each facial expression category as estimated from behavioural similarity
ratings, and to a range of objective measures of face image properties. In this way, we
were able to determine whether different brain regions might respond to aspects of image
structure that convey different cues related to the interpretation of facial expressions. We
found a strong positive correlation between the perceptual similarity and patterns of
neural response elicited by different expressions. Next, we compared the neural patterns
of response to each emotion with the corresponding image properties. Again, we found a
strong positive correlation between the similarity in the patterns of neural response and
the similarity in the image properties of different facial expressions. These results
suggest that an image-based neural representation underlies the perception of different
facial expressions of emotion in the human brain

Thursday, 9 January, am
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The topographic organization of scene-selective regions in the human brain is closely
linked to the statistical properties of the image
David M. Watson, Tom Hartley and Timothy J. Andrews
University of York
dw545@york.ac.uk
Scene-selective regions play a key role in the perception and recognition of the
visual world. However, the principles that govern the topographic organisation of these
regions have not been fully resolved. To address this issue, we asked how topographic
patterns of response in scene-selective regions of the human brain are linked to the image
statistics of visual scenes. Using multivariate pattern analyses with fMRI we found
distinct patterns of neural response to different categories of visual scenes. We next
measured the low-level image properties from each scene category. We found a strong
positive correlation between the similarity in the patterns of neural response to different
scenes and the similarity in the image properties of those scenes. In a further fMRI
experiment, we expressly manipulated the low-level image properties of the scene images
by selectively filtering their spatial frequency content. We found that spatial frequency
content was a better predictor of the similarity in the patterns of neural response than the
semantic category of the scenes. Taken together, these results suggest that high-level
visual regions have a topographic organisation in which patterns of neural activity are
tightly coupled to the image properties found in visual scenes.

Tolerance for distorted faces: a challenge to the configural processing account of
recognition
Mike Burton and Adam Sandford
University of Aberdeen
m.burton@abdn.ac.uk
Face recognition is widely held to rely on ‘configural processing’, an analysis of
spatial relations between facial features. However, this concept is never operationalised –
no theory describes which spatial relations are used to recognise a face. We present three
experiments in which viewers were shown distorted faces, and asked to resize these to
their correct shape. Based on configural theories, we reason that this should be an easier
task for familiar than unfamiliar faces (whose subtle arrangements of features are
unknown). In fact, we found large errors in this task, with no advantage for familiar
faces: in one experiment participants were more accurate with unfamiliars, and in two
experiments there was no difference. These findings were not due to task difficulty –
participants were able to resize other stimuli quite accurately. If configural processing
does underlie face recognition, these results place severe constraint on the definition of
‘configural’. Alternatively, face recognition might rely on more complex criteria – based
on tolerance to within-person variation rather than highly specific measurement.
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How do I look? Knowledge for the features of one's own face
Patrick Haggard and Christina Fuentes
University College London
p.haggard@ucl.ac.uk
Perception of one’s own body is often thought to be the basis of individual selfawareness. However, several studies revealed systematic distortions in representation of
the physical structure of one’s own body. In this study, 50 participants indicated the
location of key features of their own face, relative to an anchor point corresponding to the
tip of the nose, by pointing with a mouse on a blank screen. The results were compared
to the true location of each participant’s features from a standardised photograph. Thus,
while many previous studies focussed on visual perception of one’s own face, we have
investigated the reproduction of facial structure. We found a systematically distorted
face representation, with reduced face height. Further, factor analyses showed that the
major source of variation across individuals was in representation of face shape, with a
spectrum from tall/thin to short/wide representation. We also identified distinct
subconfigurations of upper and lower facial features with correlated localisation errors.
Visual identification of one’s own face is surprisingly good, leading to suggestions of
specialised self-face representation in the visual brain. However, our results show that
spatial knowledge about one’s own face is remarkably poor, suggesting that face
representation may not contribute strongly to self-awareness.

The whole of a face is more than the sum of its parts: direct evidence from frequencytagging of a composite face
Bruno Rossion1, Adriano Boremanse1 and Anthony M. Norcia2
1. University of Louvain
2. Stanford University
bruno.rossion@uclouvain.be
The human face is considered as the quintessential whole, or Gestalt, as illustrated
by the composite face illusion (Young et al., 1987; Rossion, 2013 for a review).
However, objective evidence that the whole of a face is more than the sum of its parts is
lacking. We used a paradigm based on periodic visual stimulation of whole faces
(Rossion & Boremanse, 2011) and frequency-tagging (Regan & Heron, 1969) to record
EEG in 15 human participants during 70 seconds stimulation sequences. The top and
bottom halves of a face were contrast-modulated with different frequencies (f1: 5.87 Hz;
f2: 7.14 Hz) leading to objectively distinguishable part-based responses over posterior
visual areas. These responses did not decrease with spatial misalignment of the face parts,
or face inversion. Importantly, there were intermodulation components (IMs: f1-f2: 1.26
Hz; f1+f2= 13.01 Hz) over the right occipito-temporal hemisphere, reflecting the
nonlinear interaction of the two input frequencies. The magnitude of the IM components
decreased substantially and specifically with misalignment of the face parts, or with
inversion. These IMs constitute an objective trace of a unified face representation in the
human brain, demonstrating that the whole of a composite face is more than the sum of
its parts.
Regan, D., & Heron, J.R. (1969). Clinical investigation of lesions of the visual pathway:
a new objective technique. J Neurol Neurosurg Psychiatry, 32, 479-483.

Thursday, 9 January, am/pm
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Rossion, B. (2013). The composite face illusion: a whole window to our understanding of
holistic face perception. Visual Cognition, 21, 139-253.
Rossion, B., & Boremanse, A. (2011). Robust sensitivity to facial identity in the right
human occipito-temporal cortex as revealed by steady-state visual-evoked potentials. J
Vis. 11(2). pii: 16.
Young, A.W., Hellawell, D. & Hay, D.C. (1987). Configurational information in face
perception. Perception, 16, 747-759.

The Thatcher illusion reveals orientation dependence in brain regions involved in
processing facial expression
Lilia Psalta, Andrew W. Young, Peter Thompson and Timothy J. Andrews
University of York
lp560@york.ac.uk
Although the processing of facial identity is known to be sensitive to the
orientation of the face, it is less clear whether orientation-sensitivity extends to the
processing of facial expression. To address this issue, fMRI was used to measure the
neural response to the Thatcher illusion. This illusion involves a local inversion of the
eyes and mouth in a smiling face which makes it appear grotesque when the face is
upright, but when the face is inverted the expression is no longer apparent. Using an
fMR-adaptation paradigm, we found a release from adaptation to upright images that
changed from a normal to a thatcherized configuration in the posterior superior temporal
sulcus - a region directly linked to the processing of facial expression. However, this
release from adaptation was not evident when the faces were inverted. These results
show that regions involved in processing facial expression display a pronounced
orientation-sensitivity.

Adapting the Theory of Visual Attention (TVA) to model auditory attention.
Katherine L Roberts1, Tobias Andersen2, Søren Kyllingsbæk3, and Koen
Lamberts1
1. University of Warwick
2. Technical University of Denmark
3. University of Copenhagen
k.roberts@warwick.ac.uk
Mathematical and computational models have provided useful insights into normal
and impaired visual attention, but less progress has been made in modelling auditory
attention. We are developing a Theory of Auditory Attention (TAA), based on an
influential visual model, the Theory of Visual Attention (TVA1). We report that TVA
provides a good fit to auditory data when the stimuli are closely matched to those used in
visual studies. In the basic visual TVA task, participants view a brief display of letters
and are asked to report either all of the letters (whole report) or a subset of letters (e.g.,
the red letters; partial report). For the auditory task, we used dichotic, concurrentlypresented synthesised vowels. These auditory stimuli are closely-matched to the visual
stimuli, in that they are simultaneous, separated in space, and unchanging over time.
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We found that TVA could successfully model the auditory data, producing good
estimates of the rate at which information is encoded (C), the minimum exposure
duration required for processing to begin (t0), and the relative attentional weight to
targets versus distractors (α). Future work will address the issue of target-distractor
confusion, and extend the model to accommodate stimuli that vary in their spectrotemporal profile.
Bundesen, C. (1990). A theory of visual attention. Psychological Review, 97, 523-547.

Exploring the benefit of preparatory auditory attention in multi-talker listening: Evidence
from EEG
Emma Holmes1, Padraig T. Kitterick2 and A. Quentin Summerfield1
1. University of York
2. NIHR Nottingham Hearing Biomedical Research Unit
eh776@york.ac.uk
Listeners often have difficulty identifying words spoken by a talker in the
presence of words spoken by competing talkers. However, performance improves if
listeners are cued to a characteristic of the target talker, such as their gender or location,
before they start talking. Although this behavioural advantage from ‘preparatory
attention’ is observed consistently, the neural processes that underpin it are not fully
understood. To throw light on that issue, the current experiments measured the timecourse of preparatory brain activity in adults and children using electro-encephalography.
Event-related potentials (ERPs) differed between trials on which participants were cued
visually to the location compared to the gender of the target talker. Cue-specific
preparatory attention occurred within 100 ms of the onset of the cue, demonstrating that
participants start preparing attention swiftly for an upcoming acoustic stimulus. ERPs
had consistent timings and topographies both within, and between, adults and children.
We conclude that preparatory attention is underpinned by brain processes that are specific
to the dimension of the target talker to which participants are seeking to attend. In the
future, this technique could increase understanding of the contribution of central
impairments in the control of auditory attention to difficulties in multi-talker listening.

Computerized Attention Training – an intervention with older adults
Melanie West1, Carmel Mevorach1 and Glyn Humphreys2
1. University of Birmingham
2. University of Oxford
mxw019@bham.ac.uk
Ageing may have an impact on a variety of physical and health related aspects. In
particular cognitive ageing may reflect decline in executive functioning, memory and speed of
information processing (Glisky, 2007) as well as fluid intelligence (Salthouse, 2004). The
present study assessed whether cognitive training aimed to improve attention in children –
Computerised Progressive Attention Training (CPAT; Shalev et al., 2007) – can be used to
improve symptoms of cognitive ageing (as well as motor control) in older adults. Participants
were randomly assigned to either the control or experimental group. For the experimental
group CPAT was used during 3 consecutive weeks for three 1-hour sessions each week.
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For the control group widely available computer games were used for the same duration and
frequency. Both groups were assessed before and immediately after the 3-week intervention
on motor and visual attention related tasks. Contrasting the two groups’ performance on these
tasks revealed substantial differences following training. Participants in the experimental
group were faster and less erratic and showed improved performance in untrained tasks
including a general improvement in speed of processing. Increased measures of wellbeing
were also apparent. Results provide initial evidence to support the efficacy of attention
training in older adults.

Context updating examined with brain potentials
Heike Elchlepp1, Christopher D. Chambers2, Aureliu Lavric1 and
Frederick Verbruggen1
1. University of Exeter
2. Cardiff University
h.elchlepp@exeter.ac.uk
Flexible behaviour relies on a control system that updates action plans in response to
changes in the environment. Here we used event-related potentials to examine preparation for
updating. Participants responded to the colour of stimuli. On some trials, the stimulus turned
bold after a delay: In the ‘ignore’ context, participants ignored this change; in the ‘doubleresponse’ context, they had to execute a secondary response; and in the ‘stop’ context, they had
to withhold the planned response. Context was cued 800ms or 0ms in advance of the stimulus.
When participants prepared to switch to the stop context, there was a posterior positivity,
which has been linked to task switching. Its amplitude correlated with RT slowing. A smaller
positivity was also present when participants prepared a secondary response, and its amplitude
correlated with the speed of that response. Switching to the ignore context did not elicit a
posterior positivity. Only preparing to stop elicited an earlier, fronto-central negativity.
Hence, there are commonalities between preparing to stop and preparing to execute a
secondary response (general updating) but also stop-specific adaptations. Post-stimulus ERPs
were affected by context but not by switching. These modulations may reflect strategic
modulations of detection, selection and execution processes.

Avatars and arrows: Implicit mentalizing or domain-general processing?
Idalmis Santiesteban1, Caroline Catmur2, Senan Coughlan Hopkins1
Geoffrey Bird3,4 and Cecilia Heyes5
1. Birkbeck, University of London
2. University of Surrey
3. King’s College London
4. University College London
5. University of Oxford
i.santiesteban@bbk.ac.uk
Previous studies using the dot perspective task have shown that adults are slower
to verify the number of dots they can see in a picture when a human figure in the picture,
an avatar, can see a different number of dots. This ‘self-consistency effect’, which occurs
even when the avatar’s perspective is formally task-irrelevant, has been interpreted as
evidence of implicit mentalizing; that humans can think about the mental states of others
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via dedicated, automatic processes. We tested this interpretation by giving participants
two versions of the dot perspective task. In some trials, the avatar was presented as in
previous experiments, and in other trials the avatar was replaced by an arrow with similar
low-level features. We found self-consistency effects of comparable size in the avatar
and arrow conditions, suggesting that self-consistency effects in the dot perspective task
are due to domain-general processes such as those that mediate automatic attentional
orienting.

Stop copying me: the role of the right temporoparietal junction in the control of imitation
Sophie Sowden1,2, Caroline Catmur2
1. King’s College London
2. University of Surrey
ss00275@surrey.ac.uk
Controlling neural representations of the self and of other people is fundamental to
social cognition. Brain imaging studies have implicated the right temporoparietal junction
(rTPJ) in this ability, but causal evidence for its role is lacking. A debate is also ongoing
regarding whether the control of self and other representations is a specialised or domaingeneral process: the rTPJ’s well-established role in reorienting of attention supports a domaingeneral process, but a role specific to social cognition has also been proposed. Neuronavigated
repetitive transcranial magnetic stimulation was used to target the rTPJ (and a control midoccipital site) during a task requiring participants to control representations of others’ actions
on both a social and a non-social level, by manipulating imitative and spatial compatibility
simultaneously and independently. Both imitative and spatial compatibility effects were
apparent on response times; however, the effect of imitative compatibility was significantly
stronger, indicating less control of imitation, during stimulation of the rTPJ relative to the
control site. This suggests the rTPJ is involved in controlling self and other representations,
and, further, that this process may not be entirely domain-general.

Considering the null
Maarten Speekenbrink
University College London
m.speekenbrink@ucl.ac.uk
While still the dominant method of statistical inference in psychology, the null
hypothesis significance test (NHST) is controversial. Recently, there have been calls to
replace the traditional NHST with Bayesian alternatives (e.g., Rouder et al., 2009). While
these Bayesian tests resolve many of the problems that plague the traditional NHST, they are
associated with the same “methodological paradox” (Meehl, 1967) as the traditional NHST, in
that experimental improvements such as increase the sample size typically result in weaker
corroboration of a theory. In rejecting the null hypothesis, one effectively rejects full
knowledge in favour of (near) complete ignorance. Put this way, it seems surprising that
rejection of the null hypothesis is met with such a favourable response. While determining
whether a parameter has a particular (null) value may be better served by estimation and
credibility intervals (cf. Kruschke, 2013), hypothesis testing may be more valuable after a
reformulation of the null hypothesis. The present work explores a Bayesian hypothesis testing
procedure in which the null hypothesis reflects a state of complete ignorance or lack of
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knowledge. The procedure has some useful properties, amongst which the imperative to
develop informative hypotheses and an associated drive towards cumulative theory
development.
Kruschke, J. K. (2013). Bayesian estimation supersedes the t test. Journal of Experimental
Psychology: General, 142, 573-603.
Meehl, P. E. (1967). Theory-testing in psychology and physics: A methodological paradox.
Philosophy of Science, 34, 103-115.
Rouder, J. N., Speckman, P. L., Sun, D., Morey, R. D., & Iverson, G. (2009). Bayesian t-tests
for accepting and rejecting the null hypothesis. Psychonomic Bulletin & Review, 16, 225–237.
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Repetition priming and associative learning in response-inhibitions tasks: Automaticity of
stopping?
Frederick Verbruggen
University of Exeter
f.l.j.verbruggen@exeter.ac.uk
It is well documented that responding to a stimulus or cue can become
'automatised' over practice. For example, Logan (1988) suggested that every time people
respond to a stimulus, a processing episode that contains information about the stimulus
and the response is stored; when the stimulus is repeated, previous processing episodes
are retrieved, facilitating performance if the S-R mapping is consistent. We have
demonstrated that more complex forms of action control could also become
‘automatised’. We found that pairing a stimulus with stopping interfered with responding
to these stimuli (Verbruggen & Logan, 2008a), even after a single stop presentation
(Verbruggen & Logan, 2008b). We attributed the behavioural slowing for old stop items
to the retrieval of stimulus-stop associations, which would automatically suppress
responding. In this presentation, I will provide an overview of our work on repetition
effects and associatively mediated forms of control in response-inhibition tasks. I will
discuss some recent developments and possible practical implications.
Logan, G. D. (1988). Toward an instance theory of automatization. Psychological
Review, 95, 492-527.
Verbruggen, F., & Logan, G. D. (2008a). Automatic and controlled response inhibition:
Associative learning in the go/no-go and stop-signal paradigms. Journal of Experimental
Psychology. General, 137, 649-72. doi:10.1037/a0013170
Verbruggen, F., & Logan, G. D. (2008b). Long-term aftereffects of response inhibition:
Memory retrieval, task goals, and cognitive control. Journal of Experimental Psychology:
Human Perception and Performance, 34, 1229-35. doi:10.1037/0096-1523.34.5.1229

A Supramodal Inhibition Process Supports the Inhibition of Actions and Thoughts
Michael C. Anderson
MRC Cognition and Brain Sciences Unit
michael.anderson@mrc-cbu.cam.ac.uk
The ability to inhibit or override prepotent responses is typically taken as a
fundamental component of cognitive control. Much of the work on inhibitory control
has, however, examined how people stop motor actions, often as a proxy for the
functioning of inhibitory control in cognition more broadly. Over the last decade, we
have extended research on response override to study the stopping of internal actions, like
memory retrieval, and, in doing so, we have isolated the neural mechanisms underlying
this process. In this talk, I describe recent work in which we directly compared, withinparticipants, the neural mechanisms of motor and memory inhibition. I present evidence

Thursday, 9 January, pm

23

for a supramodal inhibitory control process that supports the inhibition of action and
thought, by targeting distinct representational sites involved in motor action and memory.
In both cases, engaging these processes disrupts access to inhibited representations after
inhibition has been implemented, suggesting that stopping is achieved by a subtractive
process. These findings indicate that, as anticipated by Logan, the capacity to stop is a
fundamental computational function that spans multiple domains.

The stop-signal paradigm in developmental research
Maurits van der Molen
University of Amsterdam
m.w.vandermolen@gmail.com
Two prominent notions in the developmental literature are concerned with,
respectively, response activation and inhibition. The one focusing on activation assumes
that all mechanisms implicated in stimulus processing and response activation mature at a
similar rate. The other assumes that response inhibition is slowly to develop, as it relies
on prefrontal brain mechanisms that are late to mature. The Logan & Cowan (1984) stopsignal paradigm provides a convenient procedure for assessing these developmental
notions. Simple versions of this paradigm typically require participants to respond in a
binary choice to a go signal. Occasionally and unpredictably, a stop signal is presented
with short delays following the go signal. The paradigm requires participants to refrain
from responding to the go signal. It allows for computing an estimate of stopping time
and for examining performance adjustments following go responses vs. successful or
failed inhibits. Augmented with measures derived from central and peripheral neural
systems, the paradigm allows for examining the temporal dynamics of response
activation and inhibition. In this presentation, I will review results that emerged from
recent studies applying versions of the stop-signal paradigm in conjunction with
psychophysiological measures. These results challenge global notions of developmental
change in response activation and inhibition.
Logan, G. D., & Cowan, W. B. (1984). On the ability to inhibit thought and action: A
theory of an act of control. Psychological Review, 91, 295-327.

Attentional Control in Vision - A Computational Approach Bridging Cognition and
Neurophysiology
Søren Kyllingsbæk
University of Copenhagen
sk@psy.ku.dk
In everyday life, the visual world presents us with a vast amount of information
from hundreds of objects. To deal effectively with this challenge, our visual system is
equipped with a powerful attentional selection mechanism. This mechanism enables us to
efficiently control the distribution of our processing resources among the most the
relevant objects in order to guide our behaviour. In 2005, we proposed a Neural Theory
of Visual Attention, NTVA (Bundesen, Habekost, & Kyllingsbæk, 2005, Psychological
Review) that describes attentional selection in computational terms and how it is
implemented at the neural level in the brain. Here, I will present new developments of
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NTVA that accounts for attentional allocation of resources over time and how visual
attention relates to iconic memory, visual short-term memory, and visual long-term
memory.
Bundesen, C., Habekost, T., & Kyllingsbaek, S. (2005). A neural theory of visual
attention: Bridging cognition and neurophysiology. Psychological Review, 112(2), 291328

Cognitive and neural mechanisms of mental control
John Duncan
MRC Cognition and Brain Sciences Unit
john.duncan@mrc-cbu.cam.ac.uk
My research addresses cognitive control at multiple levels, including single cell
recording from frontal cortex of the behaving monkey, fMRI studies of control systems in
frontal and parietal cortex, neuropsychological studies of impaired control in a range of
clinical conditions, and behavioural studies of control and fluid intelligence. The
presentation will consider recent data from multiple approaches, asking how frontal and
parietal systems combine to construct complex cognition as a structured series of
attentional episodes.

End of Symposium

Understanding the meanings of words and objects: multi-voxel pattern analysis reveals
both modality-independent and modality-specific processing of semantic representations
Barry J. Devereux, Alex Clarke, Andreas Marouchos and Lorraine K.
Tyler
University of Cambridge
barry@csl.psychol.cam.ac.uk
Understanding the meanings of words and objects requires the activation of
underlying conceptual representations, which are assumed to be coded such that meaning
is evoked regardless of the input modality. However, the extent to which meaning is
coded in modality-independent systems remains controversial. We address this issue in
an fMRI study investigating the neural processing of concepts, presented separately as
words and pictures. Activation maps for individual words and pictures were used in
searchlight-based representational similarity analysis, which identified regions correlating
with the semantic structure common to both modalities. Regions sensitive to semantics
in both words and objects were found in a left-lateralized network including posterior
middle temporal gyrus (LpMTG), angular gyrus, and intraparietal sulcus (LIPS). To
explore differences in representational content across regions and modalities, we
developed novel data-driven analyses, using k-means clustering of dissimilarity matrices
and seeded correlation analysis. These revealed subtle differences in representations in
semantics-sensitive regions, with LIPS representations being relatively invariant to
stimulus modality, and LpMTG representations being uncorrelated across modality.
These results suggest that while LpMTG is involved in semantic processing for both
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modalities, the representations it computes differ depending on whether it is engaged as
part of object or word processing networks.

An electrophysiological investigation of object based action affordance on the perception
of nouns
Jeremy Goslin, Isabel Parsons, Caroline Floccia, Angelo Cangelosi and
Rob Ellis
University of Plymouth
jeremy.goslin@plymouth.ac.uk
It is well established that the visual properties of objects automatically potentiate
motor actions linked to them, and that these action affordances are also be generated
during the perception of the object’s linguistic representation (e.g. Tucker & Ellis, 2004).
Here we used electrophysiological measures to examine the time course of affordance
during the perception of object names. Participants were presented with the written
names of objects in a go/no-go semantic categorisation (natural/man-made) task, and
asked to respond with a device that simulated either a power or precision grip.
Experiment conditions consisted of the names of objects that were compatible with the
response device (apple – power), incompatible (pin – power), or non-manipulable objects
(cloud) in a neutral baseline. Analyses revealed that the onset of the N200 generated
from the difference of go and no-go trials was earlier for the compatible (220ms)
condition than the compatible or neutral conditions (300ms). For no-go trials an N400
amplitude continuum between the three conditions was also found, reducing from
compatible, to incompatible, with the lowest in the neutral condition. These indicate
early access to the motor properties of the lexical representations of objects, with
integration between the processes of lexical access and current motor activity.
Tucker, M., & Ellis, R. (2004). Action priming by briefly presented objects. Acta
psychologica, 116(2), 185-203.

Variation in dual-task performance reveals late initiation of speech planning in turntaking
Antje S. Meyer1,2 and Matthias Sjerps1
1. Max Planck Institute for Psycholinguistics
2. Radboud University
antje.meyer@mpi.nl
The smooth transitions between turns in natural conversation suggest that
speakers often begin to plan their utterance while listening to their interlocutor. We
investigated whether this is indeed the case and, if so, when utterance planning begins. In
our experiment, participants either overheard two persons each describing one of two
displays, or they first listened to a pre-recorded speaker describing one of the displays,
and then described the other display themselves. During the entire experiment, the
participants’ eye movements were recorded and they carried out a complex finger tapping
task. We contrasted two hypotheses: that speakers begin to plan their turn as soon as
possible (in our experiment less than a second after the onset of the interlocutor's turn) or
only close to the end of the interlocutor's turn. We hypothesized that the onset of speech
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planning would be accompanied by a decline in tapping performance and a shift of gaze
to the display the participants had to describe. Analyses of the participants' tapping
performance and eye movements showed that speech planning began only shortly before
the end of the turn of the interlocutor. This is a smart planning strategy, which may be
the speakers' default for many everyday situations.

Time course of resolving ambiguous speech when disambiguating information is delayed
Sylvia Vitello, Joseph T. Devlin and Jennifer M. Rodd
University College London
s.vitello@ucl.ac.uk
Although ambiguous words require disambiguating context to be understood
correctly, this may not occur until after the ambiguity has been encountered. Three
experiments investigated the time course of delayed disambiguation employing a
sentence-probe semantic relatedness task (‘is the probe related to the sentence?’).
Ambiguous sentences containing an ambiguous word that was disambiguated by the
sentence-final word were compared to unambiguous sentences. Probes were related or
unrelated to each sentence; for ambiguous sentences, half the unrelated probes
corresponded to the contextually-inappropriate meaning of the ambiguous word. To
assess the time course, probes were presented at 100 ms, 300 ms or 1 second postdisambiguating word. The results showed (i) significantly slower responses for
ambiguous sentence probes than unambiguous probes at 100ms, which significantly
reduced at 300ms and (ii) additionally slower responses for contextually-inappropriate
probes than unrelated probes that improved only at 1 second. Together these findings
suggest that delaying disambiguating information until several words after an ambiguous
word induces a costly resolution process (presumably due to semantic reanalysis) that
quickly progresses within two hundred milliseconds of hearing the biasing word.
However, contextually-inappropriate meanings remain highly active for longer – several
hundred milliseconds.

Role of the left inferior parietal lobe in semantic processing during visual word
recognition
Magdalena W. Sliwinska, Alyson James and Joseph T. Devlin
University College London
magdalena.sliwinska.09@ucl.ac.uk
Reading is a surprisingly difficult task that, at a minimum, requires recognizing a
visual stimulus and linking it with its corresponding sound and meaning. On a
neurological level, reading involves a set of brain regions which work together in order to
recognize a visual input and link it to its corresponding sound and meaning. Here we
specifically focused on the functional contributions of the left inferior parietal lobe (IPL)
to written word recognition. This study was designed to investigate whether the two main
subdivisions of the human left inferior parietal lobule, namely the supramarginal (SMG)
and angular gyri (ANG), make distinct functional contributions to visual word
recognition. We used repetitive transcranial magnetic stimulation (TMS) to temporarily
disrupt neural information processing in SMG or ANG and observed its effects on
processing the sound and meaning of written words. Relative to no TMS, stimulation of
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the left SMG slowed sound, but not meaning judgements whereas TMS to the left ANG
selectively affected responses in the meaning, but not sound task. These results
demonstrate that the SMG and ANG doubly dissociate in their contributions to visual
word recognition. We suggest that this functional division-of-labor may be understood in
terms of the distinct patterns of cortico-cortical connectivity resulting in separable
functional circuits.

Sir Frederick Bartlett Lecture

The point of no return
Professor Gordon D. Logan
Vanderbilt University
gordon.logan@vanderbilt.edu
In his book, Thinking, Bartlett (1958) described point of no return as a general
property of skilled behaviors, arguing that at some point, we become committed to
performing an act. We become insensitive to further stimulation and are unable to
change the act. I have spent much of my career in search of the point of no return, and to
honour Bartlett, I will review my efforts in this lecture. I will distinguish between a hard
and a soft point of no return, implicit in Bartlett’s thinking, that differ in terms of the
degree of commitment we have to an action. The hard point of no return is a point of
commitment beyond which an action cannot be stopped or modified. Reviewing studies
of error detection and response inhibition, I will argue that this point occurs very late in
the reaction process, even in highly-practiced skills. The soft point of no return is a point
of commitment to a central command for action beyond which no further central
commands are required. Reviewing studies of skilled typewriting, I will argue that this
point occurs at the interface between higher and lower levels of hierarchically-controlled
skills. Following Bartlett’s lead, I will end with speculations about the role of hard and
soft points of no return in higher level cognition, from thinking to social interaction.
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Cognitive modeling of experience-based decision-making: The differential effects of past
payoffs and past choices
Emmanouil Konstantinidis1, Jerome R. Busemeyer2, Maarten
Speekenbrink1, David R. Shanks1
1. University College London
2. Indiana University Bloomington
emmanouil.konstantinidis.09@ucl.ac.uk
The study of experience-based decision-making has benefited from the
application of cognitive models which decompose individuals’ choice strategies and
performance into latent cognitive processes. Model predictions are dependent on each
individual’s previous choice history as well as the payoffs received from each option.
The empirical validation of candidate models is usually assessed based on two methods:
the “one-step-ahead” prediction method that uses past choices and payoffs to predict
future choices and the simulation method which does not relay on any past choice
information and only uses past payoffs. However, these two methods yield inconsistent
results regarding which model should be preferred. A potential explanation of this
discrepancy refers to the reliance of each model on past choices and payoffs: since the
simulation method takes account of past payoffs but not past choices, then a model which
relies more on past choices will perform worse under this method. Thus, we sought to
better understand the discrepancy between the two methods by employing equal payoff
series extraction (EPSE) in a classical experience-based paradigm, the Iowa Gambling
Task (IGT). Based on EPSE we were able to quantify the degree to which each model
relies on past choices and thus predict which model will provide the best fit under the
simulation method. In addition, we propose and evaluate a new reinforcement-learning
model for the IGT.

Anticipating the determinants and quality of coverage decisions in health insurance
marketplaces: The case of two uninsured populations
Yaniv Hanoch1, Andrew Barnes2 and Thomas Rice3
1. University of Plymouth
2. Virginia Commonwealth University
3. UCLA
yaniv.hanoch@gmail.com
In this study we investigated the determinants and quality of coverage decisions
among uninsured individuals choosing plans in a hypothetical health insurance
marketplace. Two samples of uninsured individuals—one from an internet-based sample
comprised largely of young, healthy, tech-savvy individuals (n=276), and the other from
low-income, rural Virginians (n=161)—completed the study measures. We assessed
whether health insurance literacy, numeracy, choice consistency, number of plan choices,
and patient activation were associated with participants’ ability to choose a cost
minimizing plan given their expected health care needs (defined as choosing a plan
costing more than $500 in total estimated annual costs than cheapest plan available).
Primary data were collected using an online questionnaire. Uninsured who were more
numerate showed higher health insurance literacy; those with more health insurance
literacy made choices of health insurance plans more consistent with their stated
preferences; and those who made choices more concordant with their stated preferences
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were less likely to choose a plan that cost more than $500 in excess of the cheapest plan
available. Increasing health insurance literacy and designing exchanges to facilitate plan
comparison will be critical to ensuring the success of health insurance marketplaces

A reward prediction error is revealed by ERP great grand averages
Thomas D. Sambrook and Jeremy Goslin
University of Plymouth
tom.sambrook@plymouth.ac.uk
Humans and other animals making economic decisions in an uncertain
environment need to track the profitability of their decisions if they are to optimise their
behaviour. Reinforcement learning models stress the importance of reward prediction
errors for this process, that is, the difference between the size of an obtained reward and
its prospective “expected value” (given by reward likelihood x reward size). Identifying
such reward prediction errors in the brain, and examining their behaviour, is an important
step towards accounting for the phenomena of behavioural economics. It has been
claimed that a reward prediction error is detectable at the scalp in the form of an ERP
occurring ~300 ms after reward feedback, known as “feedback related negativity“. The
component shows an inconsistent character however, which is further exacerbated by
inconsistencies in its quantification. We attempted to clarify the picture with a metaanalysis of 42 studies. We avoided the problem of inconsistent quantification by using
the novel but expedient means of superimposing the waveforms of individual published
studies to create “great grand average” ERPs which were then quantified and subjected to
statistical comparison. The results provide strong evidence that the feedback related
negativity represents the activity of a reward prediction error.

Binding of independently encoded overlapping pairs into coherent multi-element event
engrams
Aidan J. Horner and Neil Burgess
University College London
a.horner@ucl.ac.uk
The multiple elements of an episodic event are thought to be bound within a
coherent associative structure, such that the retrieval of one element is dependent on
retrieval of the remaining within-event elements. However, the mechanism supporting
this is unclear. In previous work we showed dependency between the retrieval of the
elements of location-person-object ‘events’ that had each been learned during a single
encoding trial. One possibility is that a factor that varies across encoding trials, such as
attention, uniformly modulates the strengths of associations formed within a trial. This
would cause higher dependency between the strengths of pairwise associations from the
same event relative to associations from unrelated events. Here we separated the
encoding of the three pairwise associations forming each 3-element event across three
separate trials, to rule out such a mechanism. Despite this, we found dependency
comparable to that seen when all three elements of an event were encoded in a single
trial. Thus, we reject a “common encoding” account of episodic dependency in favour of
a process of “pattern completion” at retrieval in which all within-event elements are
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retrieved so that performance on any pair is related to the strength of all within-event
associations.

Strategic and Mnemonic influences on eye movements in the CANTAB Spatial Working
Memory Task
Timothy Hodgson1, Richard Clarke2, Jonathan Waddington1
1. University of Lincoln
2. Regents University, London
tlhodgson@lincoln.ac.uk
The CANTAB spatial working memory (SWM) task is widely used in
neuropsychological assessment. Participants search for tokens hidden at locations on a
touch screen. Tokens are never hidden again at a location where they have previously
been found and participants must keep track of “token found” locations to guide search
efficiently. We analysed eye movements made by 12 participants performing the 4
location SWM task. Gaze shifts following touches were usually directed towards the
next location to be touched (p=0.67 versus expected p=0.33). Refixations on the last
location touched were rare (p=0.14) as were fixations on token found locations (p=0.13).
“Forward looking” fixations on the next but one location to be touched were observed.
The rate at which participants fixated token found locations in the 4 location task
predicted the number of “between search” touch errors made in the 8 location SWM task
(Corr. Coeff: 0.8; p=0.009). The results show that eye movements are strongly guided by
forward strategic planning but do not provide a window onto mnemonic rehearsal
processes. Eye movement refixations in the task may provide a potentially sensitive
indicator of individual differences in SWM and executive function in health and disease.

Reversing the syllable-based word length effect in short-term memory
Gary Jones
Nottingham Trent University
gary.jones@ntu.ac.uk
One of the benchmarks for any account of short-term memory is an extremely
robust effect that has existed for almost 40 years: words of one syllabic length are
recalled more poorly than words of a shorter syllabic length. However, there are two
issues with research investigating effects of word length: (1) the majority of studies have
a large proportional increase in syllables from one length to another; and (2) the studies
assume that all words exist as singleton chunks, thus ruling out a chunking account.
After considering these issues, five-syllable high frequency words were recalled more
accurately than four-syllable low frequency words, and four-syllable nonwords
containing morphology were recalled more accurately than non-morphological threesyllable nonwords. The results can be explained by assuming that temporal duration is
linked to chunk size and number. In the majority of cases, long words have a longer
temporal duration than short words and thus the word length effect persists. However,
low frequency words have not had sufficient exposure to exist as singleton chunks, thus
increasing their temporal duration and reversing the word length effect.
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The role of perceptual organisation in serial short-term memory: Evidence from the
classic split-span paradigm
Robert W. Hughes1, Sébastien Tremblay2, Cindy Chamberland2 and Dylan
M. Jones3
1.
Royal Holloway, University of London
2.
Université Laval, Canada
3.
Cardiff University
rob.hughes@rhul.ac.uk
Two experiments are reported in which we show that the cost for auditory-verbal
serial recall of presenting items alternately to the two ears is a by-product of the adaptive
process of organizing the auditory scene into coherent streams and not, as classically
thought, structural limitations of the cognitive system. Experiment 1 showed that
inducing an auditory illusion whereby ear-alternating items are more likely to be assigned
to a single stream — without altering the putative requirement for switching between
‘channels’ — markedly reduces the ear-alternation effect. Conversely, promoting the
segregation of ear-alternating items by pre-exposing participants to the alternating pattern
before the onset of the to-be-remembered list increases the cost of alternation. The
results are consistent with a body of work pointing to the centrality of the apparently
peripheral processes of perception to short-term memory performance.

The role of configural representations in contextual cuing
Miguel A. Vadillo1, Tom Beesley2 and David R. Shanks1
1. University College London
2. University of New South Wales, Australia
mgl.vadillo@gmail.com
Searching for and responding to a target in a visual scene improves as a result of
repeated exposure to that scene (contextual cuing), but little is known about the
associative structures that underlie this kind of learning. Brady and Chun (2007)
proposed a model in which each element of the context becomes associated with the
target location, so that exposure to any of those elements directs attention towards the
target. Building a representation of the whole configuration of elements contained in the
search display is not accommodated by this model. If such configural representations do
play a role in contextual cuing, then pre-exposing search displays should enhance
subsequent learning when targets are consistently cued by the search displays. The
results of our experiments support this prediction. We discuss possible computational
mechanisms based on the learning of configural representations which could allow the
results to be explained.
Brady, T. F. & Chun, M. M. (2007). Spatial constraints on learning in visual search:
Modeling contextual cuing. Journal of Experimental Psychology: Human Perception and
Performance, 33, 798-815.
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Of mice and mens: Mouse trajectories reveal perceptual encoding rates
Christopher Kent1, Duncan Guest2, Anna Biller3, James Adelman4
1. University of Bristol
2. Nottingham Trent University
3. University of Kent
4. University of Warwick
c.kent@bristol.ac.uk
In a series of perceptual matching and categorization studies we demonstrate the
utility of recording mouse movements made between two choice options as a means to
estimate the speed at which perceptual features of a visual object are encoded. Previous
studies (e.g., Lamberts, 2000; Kent & Lamberts, 2006; Guest & Lamberts, 2010) have
relied on speeded respond-to-signal (RTS) methods to demonstrate that the different
features of objects are stochastically sampled at rates that depend, at least partially, on the
visual salience of the feature. However, RTS methods involve testing participants over
an extended number of experimental sessions (increasing the number of trials needed
typically by a factor of 5-7, depending on the number of time samples required). Perhaps
more importantly, RTS studies also introduce additional cognitive load, which may
impact on the processes under study. Mouse tracking overcomes these limitations and we
demonstrate here that for perceptual matching and categorization, several important
results can be reliably replicated.
Guest, D., & Lamberts, K. (2010). The prioritization of perceptual processing in
categorization. Attention, Perception, & Psychophysics, 72, 1079-1096.
Kent, C., & Lamberts, K. (2006). Modelling the time course of feature perception and
feature information retrieval. Journal of Memory and Language, 55, 553-571.
Lamberts, K. (2000). Information accumulation theory of speeded categorization.
Psychological Review, 107, 227-260.

Learning effects in masked category priming
Doris Eckstein1,2
1. University of Bern
2. Center for Cognition, Learning and Memory (CCLM)
doris.eckstein@psy.unibe.ch
Masked category priming occurs when classification of a target is influenced by
the category of a preceding masked prime. For instance, classification of the word
“hamster” as an animal would be facilitated if the word was preceded by the masked
prime “fish”, compared to the prime “table”. Such a priming effect is usually strong if
primes were previously seen as visible targets, suggesting that priming depends on
previous learning of the target response. Two experiments are presented investigating
how masked category priming depends on learning. The frequency of previous
presentations of prime words as targets and the lag between previous presentation as a
target and its subsequent presentation as a prime were varied. Results show that (a)
priming increased with the number of previous visible presentations of the prime word
and that (b) very high target-prime lags depressed priming if targets were repeated more
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than twice. These learning effects indicate that responses to targets were learnt and
retrieved later on with masked primes. The marginal lag effect observed with many
repetitions might thereby indicate an influence of adaptive responding: Once participants
realize that the same targets are repeatedly shown, they switch to a strategy of response
retrieval.

Does the family environment affect the recognition of brief displays of emotion?
Fatima Felisberti, Jane Trueman, Laura Cobley, Emily Hall and Alexandra
Williams
Kingston University, London
f.felisberti@kingston.ac.uk
Ekman and Friesen (1971) argued that it was hard to conceal facial expressions of
emotion for up to 200 ms from their start and such “leaked” emotional expressions were
referred to as microexpressions. We investigated whether family factors such as the birth
order and the number of siblings could modulate an observer’s ability to recognize the
microexpressions of anger, contempt, disgust, fear, joy and sadness, displayed for 100 ms
or 200 ms. It was hypothesized that observers with many siblings would be better at
recognizing microexpressions than observers with no siblings. The results showed large
individual differences in accuracy. The recognition of fear in observers with 0-1 sibling
was significantly better than in observers with ≥ 2 siblings. Middle-born siblings were
usually less accurate in recognizing anger, contempt, fear and sadness than their first- and
late-born siblings (i.e. eldest and youngest siblings). Overall, observers from large
families tended to be less accurate than the ones from smaller families, contradicting our
initial prediction. The results suggest that the family structure in one’s childhood can
modulate the recognition of microexpressions in adults, particularly in relation to fear.
We will also discuss the role of parental style in the recognition of microexpressions.

What limits global motion processing in development? An equivalent noise approach
Catherine Manning1, Marc Tibber2, Steven Dakin2 and Elizabeth
Pellicano1
1. Center for Research in Autism and Education (CRAE)
2. University College London
c.manning@ioe.ac.uk
The development of motion processing is a critical part of visual development,
allowing children to interact with moving objects and navigate within a dynamic
environment. Despite this importance, global motion processing abilities develop
reasonably late, reaching adult-like levels only by mid-to-late childhood (e.g., Hadad et
al., 2011). The reasons underlying this protracted development are not yet fully
understood. In this study, we sought to determine whether performance in motion
coherence tasks is limited by local noise (i.e., imprecision in estimating the direction of
individual elements) and/or global pooling (i.e., efficiency in averaging across local
estimates) in development. To this end, we presented equivalent noise direction
discrimination tasks (e.g., Dakin et al., 2005) and motion coherence tasks at both slow
(1.5 deg/sec) and fast (6 deg/sec) stimulus speeds to children aged 5 (n=21), 7 (n=27), 9
(n=25) and 11 years (n=20) and adults (n=20). Our data show that local noise estimates
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reduce through childhood whilst more estimates are averaged globally, at a similar rate
for slow and fast speeds. However, age-related improvements in coherent motion
perception are driven solely by improvements in averaging and not by reductions in local
noise.
Dakin, S. C., Mareschal, I., & Bex, P. J. (2005). Local and global limitations on direction
integration assessed using equivalent noise analysis. Vision Research, 45(24), 3027-3049.
Hadad, B.-S., Maurer, D., & Lewis, T. L. (2011). Long trajectory for the development of
sensitivity to global and biological motion. Developmental Science, 14(6), 1330-1339.

Multisensory temporal expectations
Massimiliano Di Luca and Darren Rhodes
University of Birmingham
m.diluca@bham.ac.uk
Temporal regularities can create expectations about the timing and properties of
future stimuli. Here we investigate how expectations can affect perception by measuring
discrimination performance and distortions in perceived timing. We presented a
sequence of stimuli (either sounds, lights, or audiovisual pairs) asking participants to
judge anisochronies either in every audiovisual pair or in the last stimulus in the sequence
that was presented with a probe stimulus in the other modality. Results indicate an
increase in performance in judging asynchronies with longer stimulus sequences and
regular presentation. Moreover, it appears that the expectation created by a regular
sequence creates a perceived temporal distortion, so that irregular stimuli perceptually
shift towards the expected time based on the previous sequence. Overall, to account for
the effect of regular sequences on the perception of individual stimuli we modeled the
effects using a Bayesian framework. The expectation of when a stimulus is to occur
(prior distribution) is combined with sensory evidence (likelihood function) to give rise to
perception (posterior distribution). If a stimulus is not presented when expected, its
perceived timing is drawn towards isochrony by the effect of the prior distribution. The
effect (as well as the temporal discrimination performance) increases with longer
sequences as the shape of the prior distribution becomes tuned to the expected time
points.

Performance and awareness can be dissociated during binocular rivalry
Daniel H. Baker1, John Cass2
1. University of York
2. University of Western Sydney
daniel.baker@york.ac.uk
When conflicting stimuli are presented to equivalent locations in each eye we
experience binocular rivalry, a phenomenon characterised by alternations in conscious
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awareness of each eye’s image. Attempts at objective measurement using monocular
probe detection methods show that sensitivity is reduced during periods of reported
suppression. But are observers really able to detect stimuli that are perceptually invisible
(due to suppression), or does the probe presentation itself reverse rivalry dominance? We
measured both performance and confidence at multiple probe contrasts, and find evidence
for high performance with reduced awareness during suppression that is not due to probeinduced switches in dominance. This dissociation points to the existence of blindsightlike behaviour in normal observers. The findings are discussed in relation to recently
proposed signal detection theory measures for studying consciousness, such as meta-dprime.
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Symposium: The Cognitive Neuroscience of Sentence Comprehension
Organiser: Dr Jenni Rodd, University College London

The neural locus of semantic and syntactic processing: a meta-analysis
Patti Adank1,2, Sylvia Vitello3, Anna M. Woollams2 and Jennifer M.
Rodd3
1. Department of Speech, Hearing, and Phonetic Sciences, University
College London
2. School of Psychological Sciences, University of Manchester
3. Department of Cognitive, Perceptual and Brain Sciences, University
College London
p.adank@ucl.ac.uk
The localisation of higher level language processes, such as semantic and
syntactic processes has been extensively debated, yet there is still relatively little
agreement on how these processes are neutrally organised. In particular, there is
disagreement about whether different regions of the left Inferior Frontal Gyrus (LIFG)
are recruited for semantic and syntactic aspects of sentence comprehension, and about the
different contributions made by anterior and posterior regions of the temporal lobe. We
conducted an Activation Likelihood Estimation (ALE) meta-analysis of 44 functional
MRI studies on semantic/syntactic aspects of language comprehension. Studies were
included that used one of the following manipulations: the introduction of a
syntactic/semantic ambiguity or anomaly, the use of a manipulation that reduced the load
on semantic/syntactic processing, or a contrast between sentences of different levels of
syntactic complexity. The results confirmed the critical role of LIFG in processing
semantic and syntactic aspects of language, but only provide partial support for an
anterior-posterior dissociation for semantic-syntactic processing in LIFG. A second key
finding was the clear emphasis on the posterior (and not anterior) temporal lobe for both
semantic and syntactic processing. The results are discussed in the context of models for
higher-level aspects of language processing.

The neurobiology of language beyond single words
Peter Hagoort1 & Peter Indefrey2
1. Donders Institute for Brain, Cognition and Behaviour; Radboud
University Nijmegen
2. Max Planck Institute for Psycholinguistics, Heinrich Heine University,
Düsseldorf
peter.hagoort@donders.ru.nl
A hallmark of human language is that we combine lexical building blocks
retrieved from memory in endless new ways. This combinatorial aspect of language is
referred to as unification. Here we focus on the neurobiological infrastructure for
syntactic and semantic unification. Unification is characterized by a high-speed temporal
profile including both prediction and integration of retrieved lexical elements. A metaanalysis of 151 hemodynamic studies of sentence processing reveals a clear
dorsal/ventral gradient in both left inferior frontal cortex and left posterior temporal
cortex, with dorsal foci for syntactic processing and ventral foci for semantic processing.
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Resting state data show a topographic organization of semantic, syntactic and
phonological information in frontal and temporal cortex. Importantly, however, next to
core areas for unification, additional networks need to be recruited to realize languagedriven communication to its full extent. One example is the Theory-of-Mind network,
which enables inferences of the intended message (speaker meaning) from the coded
meaning of the linguistic utterance. This indicates that sensori-motor simulation cannot
handle essential aspects of language processing.

Functional organization of the neural language system: the temporal and spatial
properties of human syntax
Lorraine K. Tyler
University of Cambridge
lktyler@csl.psychol.cam.ac.uk
The core of human language, which differentiates it from the communicative
abilities of other species, is the set of combinatorial operations called syntax. How this
essential function is organized in the brain remains controversial. Here I will discuss
fMRI studies of spoken sentence processing in left-hemisphere damaged patients and
healthy individuals. These experiments show the spatial organization of the left
hemisphere network essential for syntactic processing. Further studies using
magnetoencephalography (MEG) with healthy subjects reveal (a) how the different
regions within this network communicate with each other as the syntactic properties of a
sentence are being processed and (b) the spatio-temporal distributions of the syntactic
computations that are carried out in different regions within this network.

Resolving semantic ambiguity during sentence comprehension: the role of inferior frontal
cortex
Jane E. Warren1,2, Sylvia Vitello1, Joseph T. Devlin1, Jennifer M. Rodd1
1. Department of Cognitive, Perceptual & Brain Sciences, University
College London
2. Department of Language and Communication, University College
London
jane.warren@ucl.ac.uk
Sentence comprehension frequently involves resolution of semantic ambiguity.
When context is neutral, initial selection of ambiguous word meaning is based on relative
meaning frequencies. If subsequent information is inconsistent with this initial selection,
sentence reinterpretation is required. Functional imaging research has implicated left and
(less consistently) right inferior frontal gyrus (IFG) in the processing of semantic
ambiguity, but the roles of these regions in initial meaning selection and sentence
reinterpretation are unclear. In this fMRI study, 18 native British English speakers
listened to spoken sentences containing ambiguous keywords, as well as unambiguous
control sentences. Initial meaning selection and sentence reinterpretation loads were
manipulated by varying keyword dominance (relative meaning frequency: biased vs
balanced) and the contextual constraint on keyword meaning provided by the sentence
ending (subordinate-biased vs neutral). Ambiguity-related responses were identified in all
three anatomical subdivisions of left IFG and in right anterior/ventral IFG.
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Ambiguity-responsive left IFG regions demonstrated a uniform pattern of greater
activation by constrained sentences; but no effect of constraint was seen in right IFG.
These results indicate that ambiguity-related responses in left and right IFG are
functionally distinct, and demonstrate the key role of left IFG in the cognitively
demanding process of reinterpreting ambiguous sentences.

Attention-dependent adaptation in speech comprehension
Matthew H. Davis
Medical Research Council, Cognition and Brain Sciences Unit, Cambridge
matt.davis@mrc-cbu.cam.ac.uk
One common experimental method for studying speech comprehension is to
perturb the content of sentences and compare behavioural or neural responses to modified
and control sentences in attentive listeners. This method highlights fronto-temporal
networks that show an additional response when comprehension is challenged by
acoustic degradation, lexical or semantic anomaly, and semantic or syntactic ambiguity.
An implicit assumption in this method is that increased neural activity is associated with
additional processing demands for comprehension of perturbed sentences and hence
linked to phonetic, lexical, semantic or syntactic components of comprehension. In this
paper I propose an alternative interpretation: these additional brain responses reflect postrecognition processes that guide adaptation to unusual, or unfamiliar speech. I will review
behavioural and fMRI studies demonstrating adaptation processes that enhance
perception of acoustically degraded or semantically ambiguous speech, accompanied by
increased activity in fronto-temporal networks; brain regions commonly activated in
response to anomalous or ambiguous sentences. Critically, both behavioural adaptation
and elevated neural responses are attenuated for distracted or inattentive listeners.
Mechanisms for adaptive processing of spoken language make an under-appreciated
contribution to neural responses during speech comprehension and help explain how
listeners are easily able to understand the degraded and ambiguous speech that we hear
everyday.

End of Symposium

Cue competition in human associative learning
I.P.L. McLaren1, Fergal W. Jones2, Fayme Yeates1 and R. P. McLaren1
1. University of Exeter
2. Canterbury Christ Church University
i.p.l.mclaren@exeter.ac.uk

There is a question as to whether cue competition effects can be observed in
incidental learning paradigms in humans. We used a standard SRT task in which the
preceding two trials of a run of three predicted the third 2/3 of the time, and added
another predictive cue, a colored square, which could also stochastically predict the next
response required. The question was to what extent would these two cues compete for
control of behavior? We assessed this by comparing the dual cue group to a color only
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control and a sequence only control. Our results showed that all three groups learned,
and that the dual group learned about the sequence information at least as well as the
sequence control, but that the dual group performed significantly worse on the basis of
the color information than the color control. We interpret this as evidence for
overshadowing occurring between the two predictive cues in the dual group, such that
when combined their performance is equivalent or superior to either control, but when
assessed independently, the color cue actually has a weaker association to the outcome
than the equivalent cue in the control group.

Different mechanisms for action decisions and inhibition decisions revealed by diffusion
modelling
Erman Misirlisoy, Matthew Salvaris and Patrick Haggard
University College London
e.misirlisoy.11@ucl.ac.uk
People can process objects in a variety of different ways. This study focused on
where and by what extent are object representations in the ventral stream modulated by
specific task-demands. Using fMRI we ran two one-back tasks: 1) a perceptual identity
version where subjects judged if successive objects were identical images, and 2) a
category version where successive objects had to be from the same category (e.g.
animal). We then used representational similarity analysis (Kriegeskorte et al, 2008,
Frontiers in Systems Neuroscience, 2(4)) to investigate how object representations were
modulated by the cognitive demands of the two different tasks. Model-based similarity
matrices, encoding semantic and perceptual information about the stimuli, were
correlated with fMRI similarity matrices. We found that: a) both tasks shared
information content within posterior portions of ventral stream and b) lingual gyrii and
anteromedial portions of the ventral stream exhibited information content reflecting
category structure for the category task whereas the same regions exhibited information
content encoding visual information (i.e. shape and orientation) for the perceptual
identity task. These results suggest that the ventral stream system of object processing is
flexible and dynamic, being modulated by the visuo-semantic demands of the task at
hand.

Do Concurrently Presented Tones Enhance Sequence Learning in Humans? Testing a
Prediction of the RASRN model
Fayme Yeates1, Fergal W. Jones2, Andy J. Wills3 and I.P.L. McLaren1
1. University of Exeter
2. Canterbury Christ Church University
3. University of Plymouth
i.p.l.mclaren@exeter.ac.uk

Human sequence learning under incidental conditions has, until recently, been
successfully modeled using the augmented simple recurrent network (SRN, Cleeremans
& McClelland, 1991). Yeates, Jones, Wills, McLaren and McLaren (2013) predicted
human performance on a serial reaction time task of implicit sequence learning with the
augmented SRN and found that humans did not perform as predicted. After altering the
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model to account for these findings, the revised augmented SRN (RASRN) was used to
predict performance on a similar task whereby participants responded to on-screen
stimuli that followed a sequential rule. We compared responding of a group who heard
concurrent tones that matched the on-screen stimuli (Tone Current) to participants who
heard concurrent tones that matched the on-screen stimuli taken from the previous trial
(Tone Previous). The model somewhat counter-intuitively predicted greater learning in
the Tone Previous condition, a prediction that was, to some extent, confirmed. We
present the human behavioural data and discuss its implications for the RASRN and how
humans learn sequences under incidental conditions.
Cleeremans, A., & McClelland, J. L. (1991). Learning the structure of event sequences.
Journal of Experimental Psychology: General, 120(3), 235-253.
Yeates, F., Jones, F. W., Wills, A. J., McLaren, R. P., & McLaren, I. P. L. (2013).
Modeling human sequence learning under incidental conditions. Journal of Experimental
Psychology: Animal Behavior Processes, 39(2), 166-173.

Associatively mediated stopping: a novel paradigm
W.A. Bowditch, F.L.J. Verbruggen, R.P. McLaren, F. Yeates and I.P.L.
McLaren
University of Exeter
wb221@exeter.ac.uk
Successful response inhibition is typically assumed to be a goal-driven act of
control; where the suppression of bottom-up associatively cued schemas are modulated
by top-down executive processes. However, recent evidence suggests that inhibition can
be triggered in a bottom-up fashion, through the retrieval of previously acquired
stimulus-stop associations. Here we present a novel paradigm for investigating
associatively cued stopping, in which coloured stimuli are stochastically related to
withholding (or enacting) a response. Evidence of associatively mediated stopping was
found in both a go/no-go and stop-signal version of our task. Interestingly, only the
participants able to articulate the relationship between color and response demonstrated
significant stimulus-stop learning in the go/no-go variant, but the effect in the stop-signal
variant was present regardless of awareness.

Dissociating electrodermal conditioned responding from conscious contingency
knowledge using differential conditioning procedures.
Amy McAndrew1, Fayme Yeates1, Evan Livesey2, Frederick Verbruggen1,
Ian McLaren1
1. University of Exeter
2. University of Sydney, Australia
am375@exeter.ac.uk
Typically within the electrodermal literature it is reported that there is a strong
positive correlation between CS (conditioned stimulus) - US (unconditioned stimulus)
contingency knowledge and conditioned responding (CR). However, we were able to
dissociate these two measures in an experiment employing a partial reinforcement
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schedule (McAndrew, Jones, McLaren & McLaren, 2012). We hypothesised that this
schedule of reinforcement led participants to be unable to accurately consciously reason
and predict when the US was going to happen and this provided a context where
participants had to rely on alternative (associative) processing systems. If this is true we
should be able to demonstrate electrodermal conditioned responding with and without
conscious contingency knowledge in other experimental paradigms. Here, three
experiments will be presented using a differential conditioning procedure with stimuli of
varying levels of discriminability in order to manipulate whether participants can
consciously distinguish the stimuli. This manipulation resulted in qualitatively distinct
patterns of responding whereby conditioned responding and contingency knowledge
positively or negatively correlated. We appeal to a dual processing systems account of
learning to explain these results and offer a computational model of the results.
McAndrew, A., Jones, F.W., McLaren, R.P., & McLaren, I.P.L. (2012). Dissociating
expectancy of shock and changes in skin conductance: An investigation of the Perruchet
effect using an electrodermal paradigm. Journal of Experimental Psychology: Animal
Behavior Processes, 38(2), 203-208.
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The differential contribution of executive functions to temporal generalization,
reproduction and verbal estimation
Ruth S Ogden1, John H Wearden2 and Cathy Montgomery1
1. Liverpool John Moores University
2. Keele University
r.s.ogden@ljmu.ac.uk
There is growing evidence from dual-task studies which suggests that executive
resources are recruited during timing. However there has been little exploration of
whether executive recruitment is universal across temporal tasks, or whether different
temporal tasks recruit different executive resources. The current study explored this
further by examining how individual differences in updating, switching, inhibition and
access affected performance on temporal generalization, reproduction and verbal
estimation tasks. It was found that different temporal tasks differentially loaded onto
different executive resources. Temporal generalization performance was related to
updating and access ability. Reproduction performance was related to updating, access
and switching. Verbal estimation performance was only related to access. The results
suggest that executive resources may be recruited when maintaining multiple durations in
memory at the same time, and when retrieving duration representations from long-term
memory.

Multi-modal distraction: Insights from children’s limited attention
Pawel J. Matusz1,2 and Gaia Scerif1
1. University of Oxford
2. Newham College University Centre, London
pawel.matusz@gmail.com
How do multi-modal stimuli influence attention? Cognitive systems with limited
selective attention can elucidate these processes. Six-year-olds, 11-year-olds and 20year-olds engaged in a visual search task that required them to detect a pre-defined
colored shape under conditions of low or high visual perceptual load. On each trial, a
peripheral distractor that could be either compatible or incompatible with the current
target color was presented either visually, auditorily or audiovisually. Unlike unimodal
distractors, audiovisual distractors elicited reliable compatibility effects across the two
levels of load in adults, but high visual load significantly reduced multimodal distraction
for children. This study demonstrates, first, that multimodal distraction has powerful
effects on selective attention and, second, that poorer attentional resources might,
paradoxically, shield from its deleterious effects.
In turn, we highlight how
developmental research can enrich an understanding of adult selective attention in
multisensory environments.
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The role of the right inferior frontal gyrus following reversal of consistent stimulus-stop
mappings
Maisy Best1, Tobias Stevens1, Fraser Milton1, Christopher D. Chambers2,
Ian P. McLaren1, Gordon D. Logan3, Frederick Verbruggen1
1. University of Exeter
2. Cardiff University
3. Vanderbilt University, USA
mjb246@exeter.ac.uk
Response inhibition is often considered to be a hallmark of top-down, ‘executive’
control. However, it has also been demonstrated that inhibition can be triggered
automatically following exposure to consistent stimulus-stop associations (Verbruggen &
Logan, 2008). A follow-up neuroimaging study recently showed the right inferior frontal
gyrus (rIFG), a critical component of the inhibitory control network, to be activated
during the presentation of stimuli previously associated with stopping during training
(Lenartowicz, Verbruggen, Logan & Poldrack, 2011).
However, stimulus-stop
associations were acquired prior to neuroimaging so new mappings may have been
relearnt in the scanner. It is also impossible to draw conclusions about the evolution of
automatic inhibition using this paradigm. Therefore, in the present experiments we used
a novel paradigm whereby stimulus-stop mappings are acquired and reversed within the
same block. In two experiments, using fMRI and transcranial magnetic stimulation, we
show that continuous theta-burst stimulation of the rIFG, compared to sham (vertex),
eliminated the reaction time slowing observed following reversal of consistent, compared
to inconsistent, stimulus-stop mappings. These findings support the hypothesis that
stimulation of the rIFG reduced baseline activation in the inhibitory control network,
prior to response execution, that is critical for the initiation of automatic inhibition.
Lenartowicz, A, Verbruggen, F., Logan, G. D., & Poldrack, R. A. (2011). Inhibitionrelated activation in the right inferior frontal gyrus in the absence of inhibitory cues.
Journal of Cognitive Neuroscience, 23, 1-12.
Verbruggen, F., & Logan, G. D. (2008). Automatic and controlled response inhibition:
associative learning in the go/nogo and stop-signal paradigms. Journal of Experimental
Psychology: General, 137, 649-672.

From Self to Social Cognition: Theory of Mind Mechanisms and their Relation to
Executive Function
Elisabeth F.F. Bradford, Ines Jentzsch and Juan-Carlos Gomez
University of St Andrews
eefb@st-andrews.ac.uk
‘Theory of Mind’ refers to the ability to attribute mental states to oneself and
other people (Premack & Woodruff, 1978). This study examined the extent to which
‘Self’ and ‘Other’ belief-attribution processes within the Theory of Mind (ToM)
mechanism could be distinguished behaviourally, and whether these separable
components differentially related to Executive Functioning (EF) abilities (specifically,
inhibition). A computerized false-belief task was utilized to assess ToM and a faceimage Stroop task was employed to assess EF, within a population of typically developed
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adults. Results revealed significantly longer reaction times when attributing beliefs to
other people (M = 1088 ms) as opposed to recognizing and attributing beliefs to oneself
(M = 932 ms). Two Stroop scores were calculated: affective (emotion-recognition) and
non-affective (gender-recognition). Affective Stroop scores positively correlated with
performance on the ToM task, whilst non-affective Stroop scores negatively correlated
with ToM task performance. Results suggest that adopting another person’s perspective,
even when their belief state is matched to one’s own, requires more cognitive effort, as
indicated through longer reaction times, than recalling and reflecting on self-oriented
belief states.
Premack, D., & Woodruff, G. (1978). Does the Chimpanzee have a Theory of Mind?
Behavioural and Brain Sciences, 1, 515-526

The beginnings of a longitudinal comparison of language and reading skills
between children with Autistic Spectrum Disorder and children with Specific
Language Impairment
Rebecca Charman, Gary Jones, Rebecca Larkin and Thom Baguley
Nottingham Trent University
Rebecca.charman2009@my.ntu.ac.uk
There is ongoing debate whether Specific Language Impairment (SLI) and Autism
are the same disorder with varying subgroups due to similarities within their language
impairments. If this is the case, then the two disorders might also be expected to display
similar reading deficits. However, this is open to speculation given that there is currently
little research that compares reading ability across the cohorts. The current study is part
one of a longitudinal investigation of language and reading across three age-matched
groups: children with Autism, children with SLI, and typically developing children.
Participants ranged from 5;11 to 8;9, with all being assessed for both language ability
(CELF-4) and non-verbal IQ (WISC-4). A battery of tests were developed to assess
reading and related skills (e.g. memory capacity, decoding) using word and non-word
tasks where stimuli were tightly-controlled across a range of measures (e.g. frequency,
length, phonetic knowledge). Although currently no consistent differences exist across
cohorts, during the coming year the measures will be monitored at 4-monthly intervals
together with the inclusion of further areas of reading (e.g. comprehension). The
longitudinal investigation should provide important data that allow us to properly
compare and contrast reading difficulties in SLI and Autism.

The contribution of shape and texture to individual face discrimination: a fast periodic
visual stimulation study
Milena Dzhelyova and Bruno Rossion
University of Louvain
milena.dzhelyova@uclouvain.be
Face perception depends on two sources of information – 3D shape and surfacebased cues (texture, colour). According to behavioral studies, both of them contribute
equally to face discrimination, with little advantage provided by their combination1.
However, these behavioral measures can be contaminated by many factors, not allowing
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to distinguish and to quantify the respective contribution of each source of information.
Four individual faces (2 males) were morphed with another 10 same-sex faces varying
shape only, texture only or both. EEG was recorded from 10 participants during a rapid
periodic visual stimulation (frequency of 5.88Hz). Stimuli were presented in an oddball
paradigm, in which the same face (one of the 4 faces) was presented four times and the
fifth face was one of the corresponding morphed faces (AAAABAAAACAAAAD).
Thus, the frequency of 1.18Hz (5.88Hz/5) and its harmonics could be used as a measure
of face discrimination response.
Results indicated that individual faces were
discriminated at occipito-temporal sites, particularly over the right hemisphere. Shape
and texture changes alone were associated with much weaker responses than when both
sources of information were combined (i.e., supra-additive effect). While shape was also
discriminated at right occipito-temporal electrode sites, surface information was coded
bilaterally.
1. O'Toole, A.J., Vetter, T., Blanz, V. (1999). Two-dimensional reflectance and three
dimensional shape contributions to the recognition of faces across viewpoint, Vision
Research, 39, 3145–3155.

Evidence for Face Recognition Units using a face learning experiment
David B. Etchells and Robert A. Johnston
University of Kent
D.Etchells@kent.ac.uk
Many models of face recognition incorporate the idea of a face recognition unit
(FRU): an abstracted representation constructed from each experience of a face. Such
accounts differ from arguably simpler explanations based on the mere accumulation of
separate traces of each encounter. Longmore et al. (2008) report a face learning
experiment which fails to find evidence for the formation and operation of an FRU.
However, this study employed a small number of faces and provided no opportunity for
learned traces to undergo consolidation. The current study addresses both of these issues.
Participants carried out a serial face matching task on 27 novel identities presented in
three different ways: full frontal only, profile only or both of these views. Participants
returned the following day to carry out an old-new recognition test. The test including
presenting identities in views already seen (full frontal or profile) or in a novel three
quarter view. The finding of principal interest was that those who had learned identities
from both views (full frontal & profile) were able to recognise the novel three quarter
views significantly more accurately than identities learned from only a single view;
finding evidence in support of FRUs.
Longmore, C. A., Liu, C. H., & Young, A. W. (2008). Learning faces from photographs.
Journal of Experimental Psychology-Human Perception and Performance, 34(1), 77100. doi: 10.1037/0096-1523.34.1.77
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Learning or exaptation of cues for language acquisition: Use of lengthening for speech
segmentation
Rebecca L.A. Frost and Padraic Monaghan
Lancaster University
r.frost1@lancaster.ac.uk
Multiple cues are critically important for identifying words from continuous
speech. But, paradoxically, learning which cues correspond to word boundaries requires
prior identification of the words in speech. A potential solution is that speech cues are
not learned but rather operate as exapted properties of general perceptual mechanisms,
which are incorporated into language structure to facilitate language learning. As a test
case, we determined the general purpose nature of final-syllable lengthening for speech
segmentation. We exposed participants to continuous sequences of syllable (Experiment
1) or shape (Experiment 2) triplets, which contained a lengthening cue on the initial or
final element. In both modalities, there was a significant effect of final-element
lengthening, indicating functioning of a general perceptual cue to promote language
acquisition.

Attending to masked threat: A meta-analysis
Nicholas Hedger, Wendy J. Adams, Katie L. Gray and Matthew Garner
University of Southampton
naah1g08@soton.ac.uk
Neurocognitive models suggest that threatening stimuli are processed
unconsciously to induce adaptive changes in behaviour (Tamietto & de Gelder, 2010).
This notion is supported by influential visual-probe studies, which demonstrate that
threatening stimuli rendered invisible by backward masking can attract spatial attention.
However, this literature lacks a systematic quantitative review assessing the overall effect
size and moderators of this phenomenon. Moreover, the efficacy of the awareness checks
used in these studies has not been formally characterised. Our meta-analysis (N=493)
revealed that: i) The overall effect size was very small (Cohen’s d=0.16) and strongly
modulated by anxiety level; ii) Objective (forced-choice) awareness checks lacked
sufficient statistical power to provide strong evidence for unawareness; iii) No studies
monitored awareness of the threat stimuli during the visual probe trials; iv) The majority
of studies provided no control for low-level image differences between stimuli that could
explain apparent threat-related effects. Finally, we present a novel evaluation of the
stimuli used in these studies, to assess the extent to which they stimulate early visual
processes, termed ‘effective contrast’. We suggest that this metric (which ignores threat
content) may better predict many of the reported effects.
Tamietto, M., & de Gelder, B. (2010). Neural bases of the non-conscious perception of
emotional signals. Nature Reviews Neuroscience, 11, 697–709.
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An anterior to posterior shift in object-specific representations in the ventral stream with
stimulus repetitions
Sasa L. Kivisaari, Alex Clarke and Lorraine K. Tyler
University of Cambridge
sasa@csl.psychol.cam.ac.uk
A key adaptive mechanism in the human nervous system is that prior exposure to
visual objects facilitates their later identification. This is reflected in repetition
suppression effects (RS) in which repeated stimuli lead to reductions in local neural
activity in the ventral object processing stream. RS is claimed to reflect the dynamic
sharpening of stimulus representations putatively enabling facilitated object
identification. In this study, we tested this hypothesis, i.e. whether RS is related to
changes in the neural representation of objects. We conducted an fMRI picture naming
task with repeated objects, examining repetition effects along the ventral stream. Using
representational similarity analysis (RSA), we found that regions in the posterior ventral
stream which demonstrated RS did not initially exhibit object-specific representations,
but did so by the third repetition. In contrast the perirhinal cortex – a higher level region
in the ventral stream processing hierarchy – showed significant object-specific activity
patterns on the first presentation, but a diminished ability to discriminate between objects
by the third repetition. Our results suggest that whereas higher-order visual processing
regions are involved in the initial identification of objects, object representations in
posterior ventral stream regions are dynamically sharpened by repeated exposures over
time enabling object-specific identification.

Frontotemporal connectivity during syntactic processing: a dynamic causal modeling
analysis
Ece Kocagoncu, Alex Clarke and Lorraine K. Tyler
University of Cambridge
ece@csl.psychol.cam.ac.uk
Neuroimaging studies have shown that syntactic processing is instantiated in a left
frontotemporal network including LIFG, LpMTG, and the white matter tracts connecting
them [1]. However the evidence on how these regions communicate is scarce. Here, we
investigate the cortical architecture subserving syntactic processing, and ask how the
network is modulated when syntactic ambiguity – which is ubiquitous in spoken language
– arises. We performed dynamic causal modeling (DCM) of magnetoencephalographic
(MEG) data recorded while subjects passively listened to unambiguous sentences
[UNAMBIG] or to sentences containing a local syntactic ambiguity […landing planes…]
immediately followed by a disambiguating verb which was consistent with either the
preferred [DOM] or non-preferred [SUB] interpretation of the ambiguity. The SUB
sentences required a reanalysis of the ambiguity. We tested the multi-directional
connectivity between key regions in both hemispheres – L Heschl’s Gyrus [LHG], LIFG,
LpMTG, while also asking if subcortical structures play a role. Bayesian model selection
showed that the data was best explained by a model that included feedforward
connections from LpMTG to LIFG. These results revealed effective connectivity from
LpMTG to LIFG, and support our previous findings that lexico-syntactic information
represented in LpMTG is sent to LIFG which responds to and resolves syntactic
ambiguity
[2].
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1. Tyler, L.K., et al. (2011), Left inferior frontal cortex and syntax: function, structure
and behaviour in patients with left hemisphere damage. Brain, 134(Pt 2): p. 415-31.
2. Tyler, L.K., Cheung, T. P., Devereux, B. J., & Clarke, A. (2013), Syntactic
computations in the language network: Characterising dynamic network properties using
representational similarity analysis. Frontiers in Psychology, 4: p. 271.

The development of recollection and familiarity in children
Laura Koenig, Marina C. Wimmer, Timothy J. Perfect
University of Plymouth
laura.koenig@plymouth.ac.uk
Only little is known about the development of the underlying processes of
recognition memory: recollection and familiarity. Recollection is an effortful and slow
acting process to recall qualitative details about an event. Familiarity is a fast acting and
automatic process not associated with contextual details (Yonelinas, 2002). We adapted
the process dissociation paradigm (Jacoby, 1991) for children to gain insight into
recognition memory in 5-, 7-, 11-year-olds and adults. In Experiment 1 participants
remembered a series of pictures displaying either one or two objects. Recognition
consisted of two phases: inclusion and exclusion. During inclusion participants were
instructed to respond "yes" to words that were presented before and “no” to new words.
During exclusion participants responded "yes" only to target items (e.g., 1 object) and
“no” both to previously studied non-targets (i.e., 2 objects) and to new items. We found
that already 5-year-olds can make memory judgements based on recollection and that
recollection increases steeper with age than familiarity. In Experiment 2 we showed that
under limited response time, 5-year-olds relied exclusively on familiarity for their
memory judgements, whereas older children also made use of recollection. These
findings provide novel insights into the development of familiarity and recollection in
children.
Jacoby, L. L. (1991). A process dissociation framework: Separating automatic from
intentional uses of memory. Journal of Memory and Language, 30, 513–541.
Yonelinas, A. P. (2002). The nature of recollection and familiarity: A review of 30 years
of research. Journal of Memory and Language, 46, 441–517.

Any Tom, Dick, or Harry will do: Hearing one's own name distracts no more than any
other in a cross-modal oddball task
Jessica K. Ljungberg1,2, Fabrice B. R. Parmentier3,4, Erik Marsja1, Gregory
Neely1 and Dylan M. Jones2,4
1. Umeå University, Sweden
2. Cardiff University
3. University of the Balearic Islands, Spain
4. University of Western Australia
jessica.korningljungberg@psy.umu.se
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Research on the effects of hearing one’s own name during an unrelated task has
shown that this self-referring stimulus captures attention in an involuntary fashion and
produces distraction. There are few behavioral studies in this area and the outcomes have
not always been clear cut. In the present study, the distraction by ‘own name’ compared
to a control name was investigated using a cross-modal oddball task. Thirty-nine
participants completed a computerized visual categorization task while exposed to either
a sine wave tone as a standard stimulus (75% of the trials) and names (own-name and
matched controls) as unexpected auditory deviant stimuli (12.5% trials for each name
category). The results showed that while deviant distraction was produced by both one’s
own-name and a control name compared to the standard tone, no difference was found
between the two classes of name. The results elucidate the role of the own-name as an
auditory distractor and possible limitations with its theoretical significance for general
theories of attention are discussed.

Robust visual discrimination of words and pseudowords as evidenced by rapid periodic
stimulation
Aliette Lochy, Goedele Van Belle, Bruno Rossion
University of Louvain
aliette.lochy@uclouvain.be
Whether there are visual processes that discriminate words from pronounceable
sequences of letters (i.e., pseudowords) or if words and pseudowords are only
discriminated at higher stages of processing1,2 is a matter of debate. This issue is difficult
to resolve because of the lack of robust implicit measures of words/pseudowords
discrimination. Explicit tasks indeed induce different types of processing, which in turn
influence data3, giving rise to contradictory results. Here we measured EEG responses
obtained to words in a rapid periodic stimulation “oddball” paradigm. Sixty seconds
sequences of pseudofonts, unpronounceable nonwords, or pronounceable pseudowords
were presented at a 10Hz frequency flicker, with words appearing at regular intervals
(every fifth item, thus at 2Hz). In a few minutes of testing, we observed a robust
discrimination response at 2Hz, varying in topography and strength as a function of
condition. In pseudofont sequences, words induced a bilateral occipito-temporal
response. The 2Hz response was left-lateralized on occipito-temporal electrodes for
words inserted in nonwords or pseudowords sequences, with a larger discrimination
response in the former case. These results suggest that visual processes discriminate
words from pronounceable sequences of letters, and provide a reliable tool to rapidly
measure sensitivity to word processing in different human populations.
1. Cohen, L. et al. (2000). The visual word form area: spatial and temporal
characterization of an initial stage of reading in normal subjects and posterior split-brain
patients. Brain 123, 291–307.
2. Dehaene, S. et al. (2002). The visual word form area: a prelexical representation of
visual words in the fusiform gyrus. Neuroreport 13, 321–325.
3. Bentin, S. et al. (1999).ERP manifestations of processing printed words at different
psycholinguistic levels: time course and scalp distribution. J. Cogn. Neurosci. 11, 235–
260.

50

Poster Abstracts

Unraveling representation heterogeneity in the visual ventral stream: how does level of
specificity influence information content?
Andreas Marouchos, Barry Devereux, Alex Clarke and Lorraine K. Tyler
University of Cambridge
am923@cam.ac.uk
People can process objects in a variety of different ways. This study focused on
where and by what extent are object representations in the ventral stream modulated by
specific task-demands. Using fMRI we ran two one-back tasks: 1) a perceptual identity
version where subjects judged if successive objects were identical images, and 2) a
category version where successive objects had to be from the same category (e.g.
animal). We then used representational similarity analysis (Kriegeskorte et al, 2008,
Frontiers in Systems Neuroscience, 2(4)) to investigate how object representations were
modulated by the cognitive demands of the two different tasks. Model-based similarity
matrices, encoding semantic and perceptual information about the stimuli, were
correlated with fMRI similarity matrices. We found that: a) both tasks shared
information content within posterior portions of ventral stream, and b) lingual gyrii and
anteromedial portions of the ventral stream exhibited information content reflecting
category structure for the category task whereas the same regions exhibited information
content encoding visual information (i.e. shape and orientation) for the perceptual
identity task. These results suggest that the ventral stream system of object processing is
flexible and dynamic, being modulated by the visuo-semantic demands of the task at
hand.

Motivational incentives improve unfamiliar face matching accuracy
Rachel Moore, Robert Johnston and Natalie Gentry
University of Kent
rm446@kent.ac.uk
Unfamiliar face matching is used widely within society. It occurs in airports,
banks, for access to licensed venues, when obtaining official documents or producing
proof of age or identity. Under optimal conditions average accuracy has been shown to
reach around 80% (Megreya & Burton, 2008). This suggests the need to improve
performance on this task. One method that has been used to improve performance in
other cognitive tasks is motivation through incentives. Such studies have shown
performance to increase as a function of absolute incentive (Engelmann, Damaraju,
Padmala & Pessoa, 2009). Experiment 1 examines whether the motivational incentive of
sweet food could increase accuracy in an unfamiliar face matching task, using an equal
ratio of matching and mismatching trials. The results demonstrate a significant increase
in sensitivity to differentiate between matching and mismatching trials (d’) for those in
the motivation condition. Examination of matching and mismatching trial accuracy show
those in the motivation condition achieve significantly higher accuracy for mismatching
trials compared to controls. No significant difference in matching trial accuracy was
observed. Experiment 2 was a replication of Experiment 1 using a more ecologically
valid trial ratio, in which only two of 32 trials were mismatching. The results
demonstrate a complete replication of Experiment 1.
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Engelmann, J. B., Damaraju, E., Padmala, S. & Pessoa, L. (2009). Combined effects of
attention and motivation on visual task performance: transient and sustained motivational
effects. Frontiers in Human Neuroscience, 3, 4. doi: 10.3389/neuro.09.004.2009
Megreya, A. M. & Burton, A. M. (2008). Matching Faces to Photographs: Poor
Performance in Eyewitness Memory (Without the Memory). Journal of Experimental
Psychology: Applied, 4, 364-372. doi: 10.1037/a0013464

Backward association effects of long-term phonological knowledge in immediate serial
recall
Masataka Nakayama, Yuya Ishibashi, Megumi Masuda, Yuki Nozaki,
Atsuko Tominaga, Yuki Tanida and Satoru Saito
Kyoto University, Japan
nakayama.masataka.36x@st.kyoto-u.ac.jp
Some models of serial order memory assume that immediate serial ordering is
underpinned by association among context and elements. This mechanism might
contribute to serial ordering in long-term knowledge, that is, elements that frequently
share a context become strongly associated with each other through the context. This
extended version of context-element association predicts the influence of backward
associations in long-term memory as well as forward ones. Specifically, if a
phonological sequence (e.g. a Japanese bi-mora ‘FU-RE’) appeared frequently in the
language and memory for this sequence is tested embedded within a longer-enough
sequence (e.g. a list of nonwords), not only the second part (e.g. ‘RE’) but also the first
part of sequence (e.g. the first mora ‘FU’) could be recalled better even when controlling
for the first-order frequencies of each element (e.g. mora) and other relevant frequencies.
Using mixed-effects logistic regressions, we conducted position-wise analysis on data
from two immediate serial recall experiments with Japanese four-mora nonwords in
which bi-mora frequency was manipulated. The results revealed that the accuracy of the
first and third morae varied as a function of the frequency of bi-mora consisting of the
first and second mora and consisting of the third and fourth mora, respectively.

Inhibition of subliminal meaning in homonyms is dependent on depth of processing
Jasmin Nussbaumer and Doris Eckstein
University of Bern and Center for Cognition, Learning and Memory
jasmin.nussbaumer@psy.unibe.ch
In neurolinguistic research one issue is how the meanings of homonyms
(ambiguous words with independent meanings, e.g. “BANK”) are accessed. An
established finding in this field is that when homonyms are primed supraliminally the
dominant and the subordinate meaning are first both activated. Previous research of our
group has observed that when homonyms are primed subliminally, only the dominant
meaning is activated while the subordinate meaning is inhibited. To investigate whether
this effect is due to shallow processing mechanisms, i.e. processing not on the level of
meaning but on the perceptual level, we conducted two experiments. Participants were
primed with either a masked or an unmasked homonym followed by a lexical decision
task. In order to obtain either semantic or perceptual processing of words in the lexical
decision task, we used either pseudo-words, i.e. letter strings that superficially appear as
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words (e.g. “gostak”), or proper non-words, i.e. letter strings that are clearly not words
(e.g. “hrxsla”). The inhibition effect of the subordinate meaning in the subliminal
condition was only observed with pseudo-word distractors. These results indicate that
inhibition of the subordinate meaning is in part due to semantic processing.

Cross-language long-term word-meaning priming of cognates and interlingual
homographs
Eva Denise Poort and Jennifer Rodd
University College London
eva.d.poort@gmail.com
This study investigated whether recent experience with a cognate (e.g. the DutchEnglish word film) or interlingual homograph (e.g. room, meaning cream in Dutch) in
one language affects how it is processed minutes later in another language. Using a longterm word-meaning priming paradigm, Dutch-English bilingual participants first made
semantic relatedness decisions to Dutch prime sentence-probe pairs (e.g. Dokters hebben
voor alles wel een test—diagnose; Doctors have a test for everything—diagnosis) that
primed the Dutch meanings of cognates, interlingual homographs and English control
words. After an unrelated filler task in English, these words were presented again in
isolation in an English lexical decision task. The effect of long-term word-meaning
priming was significant and facilitative for the cognates, marginally significant and
inhibitory for the interlingual homographs and not significant for the English controls.
The results are interpreted within the framework of a newly proposed distributed
connectionist model of bilingual word recognition, the Bilingual Ambiguity Model
(BAM). This model claims that long-term word-meaning priming strengthens the
connection between a word’s form and meaning. When switching languages, this is
beneficial for cognates, which share both their form and meaning in the two languages,
but disadvantageous for interlingual homographs, which share only their form.

The role of feature correlation in conceptual processing: Evidence from the activation of
false features
Billi Randall, Lorraine K. Tyler and Barry J. Devereux
University of Cambridge
billi@csl.psychol.cam.ac.uk
Theories of conceptual processing aim to explain how we process objects and
events in the world. The Conceptual Structure Account (CSA) proposes that concepts are
represented as semantic features within a distributed system, with two key statistical
properties important for feature activation – feature distinctiveness, and how strongly
correlated a feature is with other features. Evidence for correlational strength effects
comes from feature verification studies, where responses are fastest when features are
highly correlated with other features in the target concept (Randall et al, 2004; McRae et
al, 1997). However, a distributed system predicts that activation is not restricted to only
the features within a presented concept but initially involves a broader set of features, as a
function of their degree of correlational strength. To test this, we conducted two speeded
feature verification experiments varying the strength of correlation between features that
were not true of a concept and all other features in the concept (e.g., PENGUIN – flies).
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Results show that higher correlational strength produces longer rejection RTs. These
results support distributed models such as the CSA and suggest that concepts are
composed of overlapping semantic feature representations with correlational strength
being the key mechanism by which features activate.
Randall, B., Moss, H. E., Rodd, J. M., Greer, M., & Tyler, L. K. (2004). Distinctiveness
and correlation in conceptual structure: Behavioral and computational studies. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 30(2), 393-406.
McRae, K., de Sa, V. R., & Seidenberg, M. S. (1997). On the nature and scope of featural
representations of word meaning. Journal of Experimental Psychology: General, 126,
99–130.

Immediate Free Recall as a Window into the Development of Working Memory Capacity
Hannah Roome and John Towse
Lancaster University
h.roome@lancs.ac.uk
Popular tasks assessing working memory capacity (e.g. reading span) require the
ability to simultaneously process and store serial information. Yet much of the research
within these paradigms focuses on mechanisms of retention rather than the accessibility
of memory items. Recent work with adults has proposed that working memory capacity
reflects a combination of highly active items in primary memory (PM) and strategic
search through secondary memory (SM). To provide a developmental perspective, free
recall tasks were administered to children (6-10 years of age) with manipulations of list
length (thought to affect primacy), presentation modality (thought to affect recency) and
presentation rate (assessment of maintenance strategies). Results showed children’s
performance differed markedly and qualitatively from those typically found in adults.
Despite investigating the different sections of the recall curve, variability in recall
accuracy was observed in the recency portion of the curve. This implies that children
rely on the active maintenance of items in PM to support recall. However, the processes
involved in supporting SM appear to emerge later in development. Thus, it is suggested
that immediate free recall does contribute to our understanding of the development of
cognitive mechanisms that underlie working memory capacity.

Crossmodal congruency influences the sound-induced flash illusion
Mary Jane Spiller, Emma Partridge and Clare Jonas
University of East London
m.j.spiller@uel.ac.uk
In the sound-induced flash illusion (SIFI; Shams et al., 2002), participants shown
a brief flash accompanied by two brief beeps will often report that they have seen two
flashes. The illusion appears to be associated with increased V1 activity (Watkins et al.,
2006), suggesting an early locus in sensory processing. The SIFI is one of many
multisensory illusions that result from sensory modalities working together to
comprehend a multisensory world. Another effect of this multisensory integration is the
crossmodal correspondence, in which two stimuli across different senses appear to
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‘go together’ (for example, high-pitched tones ‘go with’ pointed objects better than they
do with rounded objects). However, it can be difficult to assess where in processing the
crossmodal correspondence occurs. In this version of the SIFI, we manipulated flashes
and beeps so that they were crossmodally corresponding (yellow flashes with highpitched beeps and blue flashes with low-pitched beeps) or non-corresponding (yellow
flashes with low pitched beeps and blue flashes with high-pitched beeps). Participants
were more likely to experience the SIFI in the crossmodally corresponding condition than
in the crossmodally non-corresponding condition, suggesting that crossmodal
correspondences between pitch and hue and/or between pitch and luminance occur early
on in sensory processing.
Shams, L., Kamitani, Y., & Shimojo, S. (2002). Visual illusion induced by sound.
Cognitive Brain Research, 14(1), 147-152.
Watkins, S., Shams, L., Tanaka, S., Haynes, J. D., & Rees, G. (2006). Sound alters
activity in human V1 in association with illusory visual perception. Neuroimage, 31(3),
1247-1256. doi: 10.1016/j.neuroimage.2006.01.016

The effect of highlight markers on relocation processes in text reading: An eye tracking
study
Teppei Tanaka1, Takatsugu Kojima2, and Satoru Saito1
1. Kyoto University
2. Shiga University of Medical Science
tanaka.teppei.37a@st.kyoto-u.ac.jp
The present study investigated the effect of highlight markers on word relocation
processes during text reading by employing the ‘whodunit task’. This task required
readers to answer a question related to the content of the text, requiring the name of the
person who is responsible for performing an act with a target word (e.g., ‘who ordered a
cup of coffee?’; in this case, ‘coffee’ is the target word). Since the original text,
including the target and the name of the relevant person, was being presented on a
computer screen, we could detect participants’ eye movements toward the target (i.e.
relocation) in the period between the presentation of the question and the participant’s
response. No text was highlighted in the control conditions. However, in the
experimental conditions, six possible targets were highlighted with markers during the
reading of the text. The markers were removed during the answering phase, during
which we recorded participants’ eye movements and reaction times. The initial saccade
movements were more efficient in relocating the relevant target word in the highlighted
condition than the control. However, reaction times didn’t differ between the two
conditions. These results indicate that highlight markers’ representations contribute
toward the first stage of relocation.

Vestibular Stimulation Therapy for Prosopagnosia
Philip Ulrich, David Wilkinson, Heather Ferguson, Markus Bindemann
and Robert Johnston
University of Kent
pinu5@kent.ac.uk
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People with prosopagnosia may fail to recognise even the closest friends and
relatives, and some even fail to recognise their own image in a mirror. Yet despite the
negative impact this has for a reported 2.5 per cent of the population who have the
condition, surprisingly few attempts have been made at developing a therapy, and even
fewer have been successful. Caloric vestibular stimulation, or temperature changes
surrounding the balance organs, affects blood flow to brain areas known to contribute
towards memory and face processing. The effect this technique would have on memory
and face recognition was therefore experimentally tested. Eight prosopagnosic patients
and 11 age-matched controls were required to indicate the nationality of 60 celebrities
while EEG was recorded, first with then without stimulation. Across all groups,
stimulation significantly reduced reaction times with no loss in accuracy. Mapped to this
behavioural change was a significantly reduced N400, an event related potential
commonly associated with semantic activity. These findings lead the authors to
describing the stimulation as acting synonymously with repetition priming effects. These
experiments open a path to an empirically supported therapy to the hundreds of thousands
of face-blindness sufferers.
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be completed and returned with payment to Dr Jenni Rodd by Wednesday 11 December 2013.
Some places at the dinner are available to postgraduate students at half-price: bookings for these
must be accompanied by a letter from an EPS member confirming the student’s status.
The finalised menu and booking form will also be available to download via the EPS home page
http://www.eps.ac.uk/.
The 66th Annual General Meeting will be on Thursday 9th January at 5.00pm.
The programme also includes:
Thursday 9th January, 6.00pm: 42nd Bartlett Lecture by Professor Gordon D. Logan entitled The
point of no return.

Thursday 9th January, 2.00pm: Symposium: Executive control of attention, thought and action
(Professor Frederick Verbruggen). Speakers to include: Frederick Verbruggen, Michael Anderson,
Maurits van der Molen, Sören Kyllingsbæk and John Duncan.

Friday 10th January, 2.00pm:
Symposium: The cognitive neuroscience of sentence
comprehension (Dr Jenni Rodd). Speakers to include: Patti Adank, Peter Hagoort, Lorraine K.
Tyler, Jane Warren and Matthew H. Davis.

Dr Helen Cassaday
Hon. Secretary

October 2013

EXPERIMENTAL PSYCHOLOGY SOCIETY
The 66th Annual General Meeting will be held in the Ground Floor Lecture Theatre,
Department of Cognitive, Perceptual & Brain Sciences, University College London, 26
Bedford Way, at 5pm on Thursday 9 January 2014.
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Election of Forty Third Bartlett Lecturer
The Committee seek approval for the following nomination:
Professor Lorraine K. Tyler FBA
Election to Thirteenth EPS Mid-Career Award
The Committee seek approval for the following nomination:
Professor Martin Pickering
Election of Twenty-Second EPS Prize Lecturer
The Committee seek approval for the following nomination:
Professor Manos Tsakiris
Election to Third Frith Prize
The Committee seek approval for the following nomination:
Dr Jennifer Cook
Election of Officers and Committee Members 2014 The Committee submit the
following nominations:
Officers of the Society
Hon Secretary Elect
Dr John Towse
Hon Secretary
Dr Helen Cassaday
Hon Treasurer
Professor Tim Perfect
Ordinary Committee Members (4 vacancies):
Dr Patti Adank
Dr Sarah Beck
Dr Heather Ferguson
Dr Rob Jenkins
Honorary Members
The Committee propose that the following be invited to become Honorary Members:
Professor Graham Hitch
Professor Geoffrey Hall
Admission of Ordinary Members
Under Rule 7 the list of applicants for Ordinary Membership was earlier circulated
electronically. These applications were provisionally approved at the October Committee
meeting with one exception (in the case of an applicant who has yet to present to the
Society).

EXPERIMENTAL PSYCHOLOGY SOCIETY
A Business Meeting was held at 5.30pm on Thursday 4th July 2013, in Lecture Theatre 3
of the Main Arts Building, Bangor University, College Road, Bangor, LL57 2DG
In total 22 members were initially present
MINUTES
13/20

Minutes of the Business Meeting held on Thursday 11th April 2013, in the
Lecture Theatre 1, University of Lancaster, at 5.30pm.
The Minutes of the April 2013 Business Meeting were approved and signed
by the President.

13/21

Matters arising
There were no matters arising.

13/22

Treasurer’s Report
The Treasurer had previously sent apologies, and had provided his report
electronically in advance of the meeting. The President provided a summary
of the Treasurer’s report in his absence. As earlier agreed, a proportion of the
EPS reserves have been successfully transferred to the Charity Bank (£99K at
an interest rate of 0.7%). Overall finances remain healthy. We have met our
target to reduce our reserves somewhat by spending more than we are earning
to support members’ research activities through the award of small grants,
undergraduate bursaries and EPS workshop support (£91K compared with
£58K at the equivalent point last year). Expenditure on Grindley Grants has
also increased. Thanks to the hard work of Steve Tipper as former Editor and
Marc Bysbaert as incoming Editor we have received a £347K royalty
payment from QJEP and our current account balance stands at £680K.

30/23

Editor’s Report
The incoming Editor reported that there have been 190 submissions to QJEP
to date; this figure is down slightly on that recorded at the equivalent time
point last year. The impact factor has also dropped slightly, possibly due to
the lack of special issues within the relevant time frame. The Editor reported
that the 2012 and 2013 special issues may help to correct the drop in impact
factor. He also proposed a number of new initiatives to the membership.

Authors of the 10 best cited papers in QJEP have been invited to submit
update articles reporting on how the area has developed since their original
article was published. A number of high profile authors have accepted these
invitations, some with co-authors. Others who no longer accept academic
invitations have suggested very suitable alternative authors. These articles are
expected to be processed in 2014-2015 and should provide a highly effective
mechanism to increase QJEP visibility, making use of the journals historical
standing and association with EPS. The Editor also reported a new initiative
to introduce a comments section to supplement the existing options to publish
full articles and rapid communications in QJEP. QJEP Comments should be
short and will not include any abstract in order to avoid any adverse effect on
the impact factor calculation. They should be written in a neutral scientific
style and will not normally be sent out for full peer review. They will be
reviewed only at the level of the Editorial Board.
The President thanked the Editor for these excellent suggestions.
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Arrangements for future meetings
The Conference Secretary provided an update on the London 2014 meeting
which will include the 42nd Bartlett Lecture by Gordon Logan. The
accompanying symposium organised by Frederick Verbruggen will be on
executive control of attention, thought and action. There will also be a Local
Organiser’s symposium on the cognitive neuroscience of sentence
comprehension, organised by Jenni Rodd. The portal for the meeting is likely
to open at the start of September and as usual the Honorary Secretary will
circulate the date nearer the time.
The April 2014 meeting will be at the University of Kent. This meeting will
include the 12th EPS Mid-Career Lecture by Martin Eimer plus an
accompanying symposium to be organised by Tina Forster. The Local
Organiser will be Robert Johnston.
The July 2014 meeting will be at the University of Newcastle. This meeting
will include the 21st EPS Prize Lecture by Matthew Longo plus an
accompanying symposium to be organised by Manos Tsakiris. The Local
Organiser will be Vicki Bruce.
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Any other business
There was no other business. The President thanked members for attending.

Date, time and place of next meeting
The next Business Meeting is due to be the Annual General Meeting,
Thursday 9th January 2014, at University College London at 5.00pm.
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