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OVERVIEW
Welcome to iCog5: Interdisciplinary approaches to higher cognitive function.
The conference organisers are Drs Lily FitzGibbon and Kathryn Francis.
Please feel free to contact us or come and find us during the conference if
you have any questions.
The aim of this conference is to promote dialogue and collaboration
between cognitive science disciplines by encouraging postgraduate and
early career researchers to share their knowledge and skills. To further this
aim we have invited four speakers whose work epitomises the power of the
interdisciplinary approach for addressing cutting edge research questions
in cognitive science. We have also planned two interactive workshop
sessions that will allow you to learn and share skills with others. We also
have four sessions of submitted short talks and a poster session (with wine
reception). We have also scheduled lots of coffee breaks, long lunches, and
a conference dinner on Thursday evening. Please make use of these times to
meet other interdisciplinary researchers.
Speakers are requested to bring their slides on a USB drive and add them to
the presentation computer during the regitration period or coffee break prior
to their talk. Posters should be put up during the lunch break on Thursday.
We are extremely grateful for the generous support from the following
funding bodies: the University of Reading’s Centre for Integrative
Neuroscience and Neurodynamics (CINN); CINNergies; the Analysis Trust;
the Mind Association; and the Aristotelian Society.
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VENUE
iCog5 is being held
at Building 22 on the
University of Reading’s
London Road campus.
Click here for map pdf
This is approximately
20 minutes walk from
Reading train station.
The 21 and 21a buses
can be taken from the
station to the Crown
Place Passage stop on
Kendrick Street.
Parking permits must be
arranged in advance
with the conference
organisers.
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THURSDAY
9:30-10am
Registration
10-11am
Invited talk: Dr Dan Bang

Neurocomputational mechanisms of private and public
confidence in humans

11-11:30am
Coffee break
11:30am-1pm
Talks session A
1-2pm
Lunch
2-3:20pm
Workshop

Virtual reality in research

3:20-4:30pm
Talks session B
4:30-5pm
Coffee break
5-6pm
Invited talk: Professor Philipp Koralus
Reasoning and Consciousness

6-7pm
Poster session and wine reception
7:30pm
Conference dinner
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FRIDAY
9:30-10am
Registration
10-11am
Invited talk: Dr Chris Lucas

Function learning: Data, Models, and Methods

11-11:30am
Coffee break
11:30am-1pm
Talks session C
1-2pm
Lunch
2-3pm
Workshop

Taking research out of the lab

3-4:30pm
Talks session D
4:30-5pm
Coffee break
5-6pm
Invited talk: Dr Sarah Beck

Children’s imaginative thinking about reality

6pm
End of conference
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INVITED TALKS
Thursday 10-11am
Dr Dan Bang
Wellcome Centre for Human Neuroimaging, UCL

Neurocomputational mechanisms of private and
public confidence in humans

Decisions are often made in the face of uncertainty and in the absence of
immediate feedback. Accompanying such decisions is a sense of confidence
in having made the correct choice, which can be used to guide individual
and social behaviour. In this talk, I will present our recent neuroimaging
and behavioural work on how people construct a sense of confidence (Bang
& Fleming, 2018, PNAS) and how people communicate their confidence
during social interaction (Bang et al., 2017, Nature Human Behaviour). I will
show that people adapt the mapping from ‘private’ to ‘public’ confidence
according to the social context. I will discuss the wider role of such contextdependent private-public mappings in human social function and dysfunction.

Thursday 5-6pm
Professor Philipp Koralus
University of Oxford

Reasoning and Consciousness

The talk has two parts. The first part will provide an overview of a
substantive theory of the human capacity for reasoning that aims to explain
both our successes and our failures: The erotetic theory of reasoning
holds that the relationship between questions and answers is central to
our thinking. We seek to answer questions as directly as possible, which
can lead us astray. However, if we raise enough questions, to the point
of reaching erotetic equilibrium, fallacies are eliminated. The second part
makes the case for a certain plausible-seeming view of the contents of our
consciousness in ordinary reasoning. I argue that those who wish to hold this
view should provisionally accept the erotetic theory.

Page 6

Friday 10-11am
Dr Chris Lucas
University of Edinburgh

Function learning: Data, Models, and Methods

How will my car accelerate as I press harder on the gas pedal? How will
a soup taste as I add more salt? How sweet will a fruit be, based on its
softness and color? How will the value of my investments change over time?
Function learning is the act of learning what values a continuous variable
might take as a function of other quantities, and it is at the heart of the
human ability to understand, predict, and plan in complex environments.
In addition to being a broad and important topic in its own right, function
learning connects to some of the fundamental issues in cognitive science,
such as how innate knowledge or biases shape our inferences, how we
deal with noisy or ambiguous information, how well human behavior
approximates that of a rational or optimal agent, how we develop and
re-use abstract knowledge, and how human curiosity helps us adapt to
a complex and changing world. In this talk, I will survey some empirical
results and computational models of function learning, and offer a proposal
about how we should test and compare computational models of functional
learning and other phenomena in higher-level cognition.

Friday 5-6pm
Dr Sarah Beck
University of Birmingham

Children’s imaginative thinking about reality.

Young children are commonly thought of as being imaginative: they typically
start pretending in the 2nd year of life and often entertain people, events,
and worlds that do not exist. Despite there being good evidence for these
early imaginative abilities, other aspects of children’s imaginative thinking
are relatively late developing. I will present work from two distinct domains
that suggest that in some situations children find it difficult to think beyond
the here and now: 1) children’s ability to speculate about events in the
past (counterfactual thinking) undergoes protracted development through
early and middle-childhood, with children often focussing only on what they
know to be true rather than what might have been; 2) when confronted by
novel problems, such as making novel tools, children struggle to imagine
innovative solutions until they are in middle-childhood. I will argue that
being able to use the imagination to think about reality and guide one’s
behaviour develops late and may be influenced by the development of
domain general processes, including executive functions.
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TALKS SESSION A
Thursday 11:30am-1pm

Cognitive Systems with Dynamic Cell Assemblies
Yuehu Ji, Middlexsex University
Selective copying strategies are harder than the
sum of their parts: Exploring the relationships
between explicit metacognition, executive
functions and selective copying
Juliet Dunstone, University of Stirling
Perceiving effort as reward or cost: The
interaction effect of task difficulty and reward
contingency in the ventral striatum
Stef Meliss, University of Reading, UCL
Find the treasure: Children’s use of social
information in a Stimulus Selection Task
Charlotte Wilks, University of Stirling
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TALKS SESSION B
Thursday 3:20-4:30pm

First Order Problem Solving and the Emergence
of Serendipity
Wendy Ross, Kingston University
Formal and conceptual inference
Matías Osta, Université Paris, Panthéon-Sorbonne and
Ludwig-Maximilians Universität
Sudoku puzzles as examples of the epistemic
usefulness of deductive reasoning
Nancy Abigail Nuñez Hernández, University of Hamburg
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TALKS SESSION C
Friday 11:30am-1pm

The Ethics of Bayes Classifiers in Automated
Vehicle Collisions
Geoff Keeling, University of Bristol
Oops, I did it again. How frequency shapes our
causal judgements
Lara Kirfel, University College London
How does cognition of causal processes
develop?
Selma Dündar-Coecke, Birkbeck/UCL Centre for
Educational Neuroscience & Department of Psychology
and Human Development, UCL Institute of Education
The role of counterfactual thinking in deceptive
communication
Raluca Briazu, University of Reading
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TALKS SESSION D
Friday 3-4:30pm

Empathy – A Higher Cognitive Function?
Johannes Wagner, University of Graz
Grounding Numerals
Mario Santos-Sousa, University College London
Beyond Skin and Skull: Rethinking Rationality in
the light of the Extended Mind Hypothesis
Emma Dore-Horgan, University College Cork
Language giving the higher ground: linguistic
knowledge as acquired schemata for
understanding others
Leda Berio, Heinrich Heine University, Düsseldorf
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POSTERS
Thursday 6 - 7pm

Difference in inferring controllability between
counterfactual thinking and lying
Yibo Xie, University of Birmingham
Identification of social looks in infancy
Silvia Panella-Peral, Sheffield Hallam University
Psychological Realism within a Normative
Theory
Laura Marcon, University of Granada
Children’s difficulty with spontaneous
counterfactuals: effects of choice and outcome
valence
Sonia Rishi, University of Birmingham
Collaborative and Open Science Practices in the
Design of an Experiment on Truth Perception
Emma Henderson, Kingston University
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Investigating the components of Virtual Morality
Hannah Stone, University of Reading
A method to induce sustained anxiety using
aversive sounds: validation of the ‘threat of
screams’ paradigm
Morgan Beaurenaut, Ecole Normale Supérieure, Paris
Lessons from the Courtroom: Incomplete
evidence decouples the cognitive mechanisms
supporting confidence and doubt.
Josephine Urquhart, University of St Andrews
Investigating anchoring effects in a risky
decision-making task
Leila Iliffe-Hodgetts, University of Birmingham
Conception of Judgmental Sense
Kiran Pala, University of Pais Vasco, Spain
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WORKSHOPS
Virtual reality in research
Kathryn Francis, University of Reading
Virtual Reality (VR) technologies are becoming major players
in the gaming industry. But virtual and augmented reality are
also beginning to emerge in research as invaluable tools for
investigating cognitive and social phenomena. In this workshop
session, we’ll cover everything virtual; from exploring different
types of VR and how they are being used for research, to steps
that can be taken to incorporate VR in your own research
methods.

Taking research out of the lab
Lily FitzGibbon, University of Reading
In the past, cognitive science research was predominantly
conducted in ‘the lab’ using undergraduate student subjects.
However, for interdisciplinary researchers the provision of
physical lab space and student recruitment systems are not
a given. In this workshop we will brainstorm alternative
participant recruitment and testing methods that do not rely
on these provisions. Topics will include conducting research in
museums and online; software and tools for portable research;
and opportunities and feasiblity.
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ABSTRACTS
Cognitive Systems with Dynamic Cell Assemblies
Yuehu Ji, Christian Huyck, & David Gamez
A cell assembly is a group of neurons that have relatively strong connections
between them compared with the rest of the network. When some neurons
in a given cell assembly start to fire there is a cascade of firing that
causes the majority of the neurons in the cell assembly to fire. This activity
can be sustained indefinitely or for a limited period of time. It has been
hypothesized that cell assemblies are the neural basis of psychological shortterm memory and other cognitive functions.
In previous work cell assemblies have been used to build many different
cognitive systems. For example, researchers have built systems with
associative memory, natural language parsing, category learning and
control systems for robot control. In our own recent work we have used cell
assemblies to model the Stroop task. The limitation of much of this previous
work is that the cell assemblies and the connections between them are
typically hard coded, which limits their biological realism and their ability
to learn new behaviours and concepts in a flexible way. This presentation
will describe how we are working to address these issues in our recent
research on the dynamic formation of cell assemblies. Our system consists
of a large pool of neurons with random small world connection patterns.
When this pool of neurons is exposed to a new stimulation pattern it uses a
compensatory Hebbian learning rule to develop a new cell assembly that
represents the stimulation pattern. We are currently exploring how we can
train this system to learn the hierarchical relationships between concepts in a
semantic network. This could lead to biologically-inspired cognitive systems
that dynamically learn new semantic concepts and can answer questions
about semantic relationships using short term memory.
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Selective copying strategies are harder than the
sum of their parts: Exploring the relationships
between explicit metacognition, executive
functions and selective copying
Juliet Dunstone, Mark Atkinson, & Christine Caldwell
The use of explicitly metacognitive learning strategies has been proposed as
an explanation for uniquely human capacities for cumulative culture. Such
strategies are proposed to rely on the use of executive functions (EF) and
explicit, system-2 metacognitive processes, to enable advantageous selective
copying. To investigate the plausibility of this theory, participants’ ability to
make flexible learning decisions and accurate metacognitive judgements
under EF-resource load was investigated.
Participants completed a simple win-stay lose-shift (WSLS) paradigm task,
intended to model a social learning situation where vicarious information
can be used to inform response choice, by copying rewarded responses and
avoiding those that are unrewarded. Participants were split into different
strategy groups: those that should use a flexible WSLS strategy and those
that should not. This was completed alongside a concurrent EF distractor
task that required participants to respond to audio tones, and switch their
response action when instructed.
There were significant effects of EF load and strategy group; using a flexible
strategy was more challenging than using one rule consistently, and copying
was less challenging than avoiding stimuli selected in the information trial.
However, each information condition was equally affected by competing EF
demands. A significant training effect was also evident.
These results suggest that learning decisions are underpinned by the use of
executive functions even at a very basic level, but we found no evidence
that flexible learning strategies relied on executive functions any more
than did non-flexible strategies. However, the observed learning effects
suggest that ceiling effects could be masking differences between conditions
which might be apparent in other contexts. Ongoing work employing more
challenging tasks may find that selective copying relies on the same cognitive
requirements as explicit metacognitive decision making.
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Perceiving effort as reward or cost: The
interaction effect of task difficulty and reward
contingency in the ventral striatum
Stefanie Meliss, Michiko Sakaki, Kou Murayama, Madoka
Matsumoto, Yukihito Yomogida, Kaosu Matsumori, Ayaka
Sugiura, & Kenji Matsumoto
Many reward learning theories posit that effort is aversive, indicating
that reward system would be least responsive to difficult and effortful
options. However, research in psychology suggests that effort itself can be
rewarding. To test this possibility, we examined the relationship between task
difficulty and reward network with 51 healthy participants using functional
magnetic resonance imaging. Participants were assigned to three groups:
Control group participants did not receive any rewards (i.e. they worked
on the task out of intrinsic motivation), whereas reward group participants
received monetary rewards based on their performance. In the gambling
group, task success or failure was probabilistically determined (not by
the performance of participants). In all groups, participants worked on a
game-like task that had three difficulty levels: easy, moderate, and difficult.
The behavioural results showed that the effects of difficulty level on selfreported motivation differed between the groups, F(4,96) = 25.18, p<.001.
In the control group, participants were more motivated with increasing
task difficulty, whereas the gambling group showed the opposite pattern.
Furthermore, the motivation ratings in the reward group followed an
inverted U shape, exhibiting the highest motivation for a moderately difficult
task. The neuroimaging analyses mirrored these findings: a bilateral cluster
in the ventral striatum showed similar patterns of activation as observed
in behavioural analysis (p < .05, FWE corrected). The striatal peak voxels
showed increasing activation through the course of experiment in the control
group only. Functional connectivity analysis also revealed that the brain
connectivity with the striatum seed region changed as a function of the
groups and task difficulty. Our results indicate that contrary to the current
popular reward learning theories, effort has differential effects in the reward
network depending on context and is not generally aversive.
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Find the treasure: Children’s use of social
information in a Stimulus Selection Task
Charlotte Wilks, Gemma Mackintosh, Eva Rafetseder, Elizabeth
Renner, & Christine Caldwell
Humans appear to be unique in their ability to accumulate beneficial
modifications, over generations of learners, through social transmission. This
has been termed the ratchet effect. It has been demonstrated experimentally
in adult participants, but it is currently unknown at what age children
develop the ability to produce such an effect or what cognitive capacities
may underlie it.
We investigated potential for ratcheting (PFR) in 160 UK children (aged 3-6)
by exposing them to social information in a treasure-island themed Stimulus
Selection Task. Over three rounds, social information contained different
numbers of correct and incorrect selections, enabling us to examine PFR from
the data of individual participants.
We were interested in children’s ability to remember and use this information
to inform their own search. We therefore analysed performance following
correct/incorrect demonstrations when visual working memory was, or was
not, taxed. When accurate performance was memory-dependent, error rates
for correct trials varied between 53% (age 3) and 17% (age 6). However,
upon virtually eliminating this memory load (transparent condition), even the
youngest children used both correct and incorrect social information almost
at ceiling level.
Additionally, we used children’s scores on the three rounds to assess
their PFR according to defined criteria. We again found evidence that
performance was linked to task memory load: over 85% of children
displayed PFR from age 3 in our transparent condition, but the point at
which most children displayed PFR shifted to age 5 when memory was
taxed. We conclude that constraints on visual working memory may limit the
contexts in which children exhibit PFR. Social information is often available
for a limited time, so demands on memory may mean nonhumans (and
young children) fail to benefit from potentially useful information. Memory
may have been overlooked as a key requirement for exhibiting a ratchet
effect.
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First Order Problem Solving and the Emergence
of Serendipity
Wendy Ross & Frédéric Vallée-Tourangeau
Serendipity is an emergent product of accident and sagacity. Accidents
characterise environmental configurations in which the problem solver is
embedded, whereas sagacity characterises the problem solver. Serendipity
arises from their contingent intersections. Cognitive science has shown a
tendency to favour the examination of the sagacity side of higher cognitive
processes, in terms of expertise and heuristics, cast as properties of the
thinker. Creative problem solving is traditionally tested with abstracted,
second order problems such as riddles, the solution to which are inescapably
reliant on mental processes and thus, implicitly support the notion that
problem solving is elucidated in terms of brain and correlated mental
processes. However, theories of situated and embodied cognition suggest
that such a research programme is a poor reflection of the contingent nature
of first order interactive problem solving in the world.
This paper first examines the anecdotal evidence for the importance
of serendipity in classic examples of creative problem solving before
moving to a detailed analysis of a participant in a word production task.
This task compared the generation of words from lettered tiles solely as
a result of mental processes and in an environment that afforded the
recruitment of external resources and increased the opportunities for
serendipitous discoveries. Such moments introduce randomness into the
cognitive ecosystem but, reflecting the transactional and emergent nature of
serendipity, are not always realised by the problem solver. Finally, the paper
offers some reflections on the consequences of accepting the importance of
serendipity to our understanding of higher cognitive processes.

Formal and conceptual inference
Matías Osta
There is a long-standing tradition in philosophy and cognitive science that
sees inferences and reasoning as syntax-based processes. According to it,
thoughts are sentence-like structures with specific syntactic properties (logical
forms); and inferences are transitions between thoughts motivated only by
the formal relations between their truth-functional structure.
An alternative way for understanding inference emerged during the last
decades following the work of W. Sellars. According to this view, rules of
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inference are mainly material rules: they are based on the content of the
concepts involved in predicates and not only on the meaning of the logical
constants.
In this talk I will propose an interpretation of the notion of material inference
based on recent developments in cognitive science. Following Gärdenfors’
three-level distinction of explanatory levels to understand cognitive
phenomena, I claim that inferential production is largely dependent on the
conceptual structure of the cognitive agent. In this sense, inference should
be seen as a process that goes from the conceptual level to the symbolic
(propositional) level, and that is supported by domain-specific conceptual
structures. I will discuss different ways in which these conceptual structures
may influence propositional-based inference and how this can relate to some
recent ideas in cognitive psychology.

Sudoku puzzles as examples of the epistemic
usefulness of deductive reasoning
Nancy Abigail Nuñez Hernández
According to the paradox of inference (Cohen & Nagel, 1934), deduction
cannot be valid and useful at the same time: either the conclusion preserves
the truth of the premises because it is contained in them, or it is epistemically
useful because it adds something new to our knowledge. In the face of this
dilemma between validity and usefulness of deduction, many philosophers
have chosen the former over the latter; many cognitive scientists have
made the same choice and as a consequence they believe that it is not
possible to gain new knowledge through deductive reasoning. However,
mathematicians, logicians, and other scientists that ordinarily rely on
deductive reasoning bear witness to its epistemic usefulness. Thus, I will
argue that it is possible to gain new knowledge through deductive reasoning
and I will call attention to Sudoku puzzles to illustrate my position. These
puzzles have a unique solution that logically follows from the information
given at the initial state of the puzzle, so there is no need to guess.
Deductive reasoning can be used to find the solution for Sudoku puzzles but
there is no efficient way to find their solution; these puzzles are not easy to
solve and to understand their complexity it is worth keeping in mind that they
can be encoded as instances of satisfiability problems. Despite the fact that
the solution for a Sudoku puzzle is implied by the initial non-blank entries on
the unsolved grid, a competent deductive reasoner can know the initial nonblank entries of the puzzle and understand them very well without knowing
the puzzle’s solution because it is computationally hard to know it. Thus,
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it is clear that the subject does not know the solution just by knowing the
initial non-blank entries on the unsolved grid; to solve the puzzle she needs
to use deduction, so when she finally solves the puzzle, she comes to know
something she did not know before deducing it. So, in that case she gains
new knowledge through deductive reasoning.

The Ethics of Bayes Classifiers in Automated
Vehicle Collisions
Geoff Keeling
On March 18th 2018, Elaine Herzberg was killed by an automated vehicle
(AV) whilst crossing the road with her bicycle in Tempe, Arizona. The AV
detected an object on the road several seconds prior to the collision. At first
it was classified as an unknown, then as a vehicle, and then as a bicycle.
1.3 seconds prior to impact, the AV determined that emergency braking
was required (NTSB 2018). The Tempe collision shows that AVs will be to
some degree uncertain about which objects in their environments belong to
morally salient categories (e.g. pedestrian) and which objects do not. My
aim in this paper is to examine how AVs are morally required to reason
under this kind of uncertainty.
I start with a simple model of AV reasoning. First, I assume that AVs use
Bayesian classifier algorithms. What this means, roughly, is that the AV
can report a subjective probability for the proposition that some object in
its environment falls into a morally salient category. Second, I assume that
each object detected by the AV is assigned a value score, which is the AV’s
estimate of the intrinsic moral worth of the object. The value score of an
object is assumed to in part determine the AV’s aversion to colliding with
the object. I then ask an ethical question: How should the value score of
an object depend on the AV’s confidence in the proposition that the object
belongs to a morally salient category? I consider three views in answer to
this question. I call these the Most Likely Category View, the Threshold View
and the Continuous View. I argue that the Continuous View is most plausible.

Oops, I did it again. How frequency shapes our
causal judgements
Lara Kirfel, David Lagnado
Although the frequency with which we perform a certain action can vary,
current accounts of causal and responsibility judgments do not rule a
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difference between a repeated vs. first time action. Based on the influence
of ‘abnormality’ on causal attributions, a prominent line of literature has
suggested that infrequent, atypical or unlikely actions will be seen more
causal for an outcome than those actions who have been performed
frequently (Hart & Honoré, 1959; Kahneman & Miller, 1986; Hitchcock
& Knobe, 2009). In contrast, others have argued that a frequently acting
agent will be judged more causal if their actions increase the likelihood
of the outcome to occur (Systma et al., 2015). In this talk, we will present
a systematic set of experiments that investigates how the frequency of an
agent’s action shapes our perception of the agent’s causal contribution to
an outcome. We will identify and discuss underlying factors that determine
if and how the frequency of an action will make a difference to causal
judgements. We end by suggesting a first integration of action frequency into
current models of causality and responsibility.

How does cognition of causal processes
develop?
Selma Dündar-Coecke & Andy Tolmie
Causes propagate their effects through processes, where events are the
outcomes of this propagation. Event-based cognition has received great
interest in laboratory research, using tasks involving simple machine-toylike systems with perceptually distinct causes and effects. Little is known,
however, how processes are conceived within a continuous temporal
stream of occurrences. We explored this from a developmental perspective,
examining how children reason about continuous causal processes rather
than events. We also examined whether the previously little researched
capacity for spatial-temporal analysis (which would help with segmentation
of continuous processes into distinct steps) facilitates this over and above
spatial, verbal, and nonverbal ability. We individually tested 124 children
using three causal tasks - sinking, absorption and dissolving processes
inspired by physics, biology, chemistry. Further tasks assessed spatialtemporal (liquid flow, extrapolation of relative speed), spatial (mental
rotation, paper folding), verbal (WASI expressive vocabulary), and
nonverbal (WASI block design) ability.
Our data indicated that as compared to the event literature, continuous
processes are developmentally more difficult to conceive: the ability to make
inferences about causal processes increased slowly with age. However, the
ability to analyse spatial-temporal transformations improved much more
quickly, and was close to the ceiling by 9 years; and was a unique and
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central predictor of children’s causal reasoning. Spatial and nonverbal
ability only predicted the simpler components of causal reasoning; verbal
ability was also accounted for significant variance. We discuss these findings
as an important stepping stone from causal towards scientific thinking.

The role of counterfactual thinking in deceptive
communication
Raluca Briazu, Clare Walsh, & Giorgio Ganis
Previous research has focused on how counterfactual thoughts can mislead
us. However, it is less clear whether such thoughts can enable us to mislead
others. This is surprising given that both counterfactuals and most lies entail
a simulation of an alternative world in which things could have happened
differently. The current paper explores the proposal that there is a close
link between counterfactual thinking and lying. Using both scenario-based
and behavioral measures we find that individuals with a tendency to think
counterfactually are also more likely to generate potential lies and to be
more credible when lying in front of others. We also show that in situations
in which the availability of counterfactuals is enhanced people’s tendency
to come up with lies also increases. Furthermore, our findings also suggest
that counterfactuals can influence the extent to which we expect others to
lie. Overall, these results show that counterfactuals can elicit mind-sets which
enable us to mislead others. Additionally, the results also emphasize that
counterfactual thinking is an important cognitive process in the generation of
lies.

Empathy – A Higher Cognitive Function?
Johannes Wagner
”Empathy“ is a popular concept in current debates in psychology and
ethics, but few attention is given to the impressive structural complexity
of this family of phenomena. Empathy encompasses emotion contagion
processes, perception of other mental states on the basis of bodily and facial
expressions, having an other-related theory-of-mind, engaging in perspective
taking through empathic imagination/simulation, as well as sympathetic
or compassionate attitudes. The question that I want to pose is the
following: Which aspects of “Empathy” belong to the realm of pre-reflective
experience, and which aspects classify as higher cognitive operations?
For instance, emotion contagion is typically classified as a non-cognitive
intersubjective process, while empathic imagination (“putting yourself
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in another’s shoes”) is typically taken to be a higher cognitive function;
other forms of empathy are not as easily classified. Relatively recently,
phenomenologists have entered the debate, arguing that perception is
“smarter” than most current accounts of empathy recognize; perceptual
fields themselves contain empathic information, such that standard theoryof-mind and simulation accounts over-intellectualize the phenomenon.
Specifically, phenomenologists argued that perceiving other’s mental states
based on their bodily expressions pertains to pre-reflective experience and
does not necessarily require explicit reasoning, thought processes or mental
simulation. Instead, perceiving ‘others as others endowed with mental states’
is already build into the structure of the perceptual field (note that, for
phenomenologists, direct perception does not imply infallibility). Indeed, we
can meaningfully speak of seeing that somebody is, e.g., sad or uplifted.
I argue that we should take up the phenomenological challenge more
broadly, and debate which kinds of empathic phenomena are components
of pre-reflective perception, and which components require or constitute
higher cognitive functions.

Grounding Numerals
Mario Santos-Sousa
The study of our innate numerical capacities has become an active area
of recent cognitive research. Given that these capacities appear to be
very limited, it is widely assumed that the use of external aids—such as
numeral systems—expands our natural ability to reason about numbers.
In fact, people have identified arithmetic as an important case of the use
of external aids in thinking, but the question of how these `thinking tools’
acquire numerical content remains unsettled. After all, written numerals
(say) are material inscriptions that—under some suitable interpretation—could
stand for anything whatsoever. What constrains the range of available
interpretations so that these otherwise meaningless symbols can achieve
their representational aims?
Extant accounts either pull the relevant content out of thin air or make
it parasitic on some antecedently available interpretation. On pain of
circularity or regress, we have to explain how numerals come to represent
what they do without relying on some prior—and mysterious—grasp of their
intended interpretation.
I will start with the recognition that numeral symbols, in and of themselves,
do not represent anything at all. In isolation, they are representationally
idle. It is only by being embedded in broader systems of representation that
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these symbols acquire numerical content. Numeral systems, I suggest, have
distinctive features that relate individual symbols to one another and thereby
constrain their representational content.
This, however, still doesn’t uniquely determine the system’s representational
target. Our familiar decimal base system, for instance, can stand for linear
sequences but it can also stand for circular ones, depending on the case at
hand. Thus, I will further argue that systems of numerical representation, in
turn, need to be grounded in specific cultural practices, which govern their
use and are carried out by agents naturally equipped to exploit some of
their distinctive (structural) features.

Beyond Skin and Skull: Rethinking Rationality in
the light of the Extended Mind Hypothesis
Emma Dore-Horgan
Are humans broadly competent at reasoning rationally?
The idea that humans are, by and large, rational agents and reasoners
reaches back at least as far as Aristotle, and indeed it seems, as Patrick
Rysiew puts it, to be almost ‘central to our self-conception’, perhaps even
being loosely captured in the very name we have chosen to assign to our
species. Yet, since the early 1970’s, numerous experimental studies appear
to show that humans deviate significantly from the traditional normative
standards of rationality, failing to solve apparently simple reasoning tasks.
This has led philosophers and psychologists alike to question 1) whether
we can hold on to the idea that humans are fundamentally competent at
reasoning rationally; and 2) whether the classical norms of rationality are
appropriate standards against which to evaluate human reasoning.
This paper approaches the debate about human rationality from a hitherto
overlooked perspective. That is, it explores the implications of extended
cognition theses (specifically the extended mind hypothesis) for the
rationality debate. My argument is that the idea of extended cognition goes
some way towards explaining how humans manage to achieve great feats
of reasoning in the real-world, despite performing poorly in a plethora of
experimental reasoning studies; and I argue for the thesis that a greater
extension (or partial exteriorisation) of one’s reasoning facilitates a greater
appreciation of, and improved adherence to, classical normative standards.
I contend that this, in turn, justifies the retention of orthodox norms as
standards against which our reasoning can be evaluated.
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Language giving the higher ground: linguistic
knowledge as acquired schemata for
understanding others
Leda Berio & Heinrich Heine
Accounts of mind-reading abilities have to face the so called
“developmental paradox” [9]: while capacities like explicit elicited
false belief reasoning seem to arise around the fourth year of age,
many other social skills related to theory of mind and belief attribution
seemingly are present before this developmental milestone. Many have
proposed,as a solution, a two-mechanisms approach, among which the
most elaborated ones are Apperly and Butterfill’s [2, 1] and Newen
and De Bruin’s [5], with very different outcomes. While the first [2, 1]
argue for two independently-operating systems, the latter propose a
continuity, assuming that an association module operates in cooperation
with an operating system that allows for selection and representation of
false mental states.
In this paper, I argue that the continuity account, in allowing for a distinction
between perceptual, motor and symbol-based associations, better accounts
for the role of language in developing the representational means that are
employed in false belief reasoning. I discuss evidence in favor of a specific
role of language acquisition and linguistic structures in false belief reasoning,
as documented in respect to syntactic structures in[10, 8, 6] and in respect
to meta-cognitive language and mental state terms in [3, 7, 11]. I argue
that the data suggests, contra Carruthers [4], that language has a specific
functional role in false belief attribution, and present an account (Language
As Labels And Schematas, hence LALAS) in which language provides
schemata that can be used to systematically relate agents to representations.
While this does not imply attributing to language acquisition a role in ToM
as a whole, LALAS attributes to language a decisive role in providing
specific representational tools that help navigating the social world and
boost previously developed cognitive abilities. As a result, I argue that the
continuity account in [5] better accommodates the mentioned data.
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Difference in inferring controllability between
counterfactual thinking and lying
Yibo Xie & Sarah R. Beck
Counterfactual thinking is our ability to speculate about what might have
been, but was not. In two studies, we explored whether counterfactual
thinking and lying are closely related as previous studies suggested.
Specifically we explored whether lying, like counterfactual thinking,
focuses on events that were under the agent’s control. Participants read
short vignettes about protagonists who encountered controllable and
uncontrollable events and were asked whether they would 1) think
counterfactually and 2) lie. Study 1 (N=47) showed that in line with
expectations, participants were more likely to say that a protagonist
experiencing a controllable event would lie than protagonist experiencing
an uncontrollable event. However, surprisingly, the pattern for
counterfactual thinking was reversed, with protagonists who experienced
uncontrollable events expected to think. Study 2 (N=110) showed that
participants expected protagonists to lie about controllable events rather
than uncontrollable events. But there was no bias in whether participants
thought that protagonists would think counterfactually about the controllable
or uncontrollable events. We concluded that people’s expectations about
lies are influenced by the controllability of events and that counterfactual
thinking may not be as closely linked to lying as some previous studies
suggested.

Identification of social looks in infancy
Silvia Panella-Peral, Luke Beardon, & Tim Jay
Looking at an adult’s face is an integral part of any infant’s affective and
social development. Looking at faces forms the first elements of social
interaction and reciprocity (Clyman et al., 1986) that develops into more
complex developmental dimensions such as theory of mind, understanding
people’s intentions and joint attention (Tomasello et al., 2005; Mundy, 2017,
2018).
A type of social look- Social Referencing- has been widely study and alludes
at the infant’s seeking of non-verbal, affective communicative signals in
order to inform behaviour (Feinman, 1990). Referential looks- to gather
information- have been extensively studied through the use of laboratory
and semi-naturalistic methods and considered a prevalent type in infancy,
however this look constitute one type amongst other social looks. Little it is
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known about what other types of social looks infants display during dyadic
interactions, away from laboratory setting and into natural social contexts.
This paper addresses this question by conceptualizing infants’ types of social
looks, at three different developmental time points (T1= 12-14th months;
T2= 15-17th months and T3= 24-26th months) during natural occurring
interactions with adults. This research provides new insights in understanding
the different types of social looks as well as how social looking patterns help
infants make sense of the world around them.

Psychological Realism within a Normative
Theory
Laura Marcon & Lorenzo Sacconi
The Ralwsian social contract has been used in an experimental setting to
study to what extend the agreement might play a key role in a deliberative
context, where agents must decide how to distribute a surplus (Faillo et al.
2008). Once individuals agreed upon one distributive rule behind the veil
of ignorance, the compliance problem arises. Why should I comply with that
norm if I could increase my gain by deviating? In this study, I am interested
in explainin the relationship among agreement, beliefs stemmed from it, and
joint commitment. The idea is that (i) the agreement prompts the belief that
we are jointly committed to comply ‘as if’ we were a ‘single body’ (Gilbert
2014); (ii) the agreement is cognitively binding because it leads a normative
frame for compliance; (iii) experimental approach may be very useful to
investigate which kind of reasons we have to act - following Nagel (1989)
both impartial reasons and agents relative - and whether or not a joint
commitment could be thought as a good justification, in the sense that it gives
motivation to action.

Children’s difficulty with spontaneous
counterfactuals: effects of choice and outcome
valence
Sonia Rishi, Leila Iliffe-Hodgetts, & Sarah Beck
Despite our growing understanding of children’s competence in thinking
about real world counterfactuals, we are only beginning to explore when
children produce counterfactuals spontaneously. Guajardo and colleagues
presented children with a story about a series of actions which culminated
in a positive or negative outcome. They asked children to reflect on the
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story and analysed whether they produced counterfactual statements about
the story. Children rarely did this under the age of 8. We simplified the
causal structure of the story so that there were multiple distinct events with
individual causes and outcomes and explored a null result from Guajardo’s
studies that children were not influenced by whether the cause of an event
was a choice. In Study 1 (49 4;6- to 7;6-year-olds; 19 boys and 69 7;6- to
10;6-year-olds; 34 boys) older children in the different condition (prompted
with what could have been different about the party) were more likely
to generate counterfactuals, χ2(69,1) = 12.84, p<.001. In Study 2 (40
6;10 – 7;11-year-olds; 17 boys and 39 8;0- to 9;10-year-olds, 21 boys)
children made choices for the protagonist. Older and younger children were
influenced by the valence of the outcome, younger; p = .039, older p =
.004. Older children were also influenced by whether the cause of the event
was a choice, p = .004.We discuss these results in the context of adults’
counterfactual thinking.

Collaborative and Open Science Practices in the
Design of an Experiment on Truth Perception
Emma L. Henderson, Frédéric Vallée-Tourangeau, & Daniel J.
Simons
The perceived truth of a statement can be influenced by superficial
characteristics, such as delivery and style, rather than its probative value.
In other words, features of a statement that do not intrinsically provide
information about truth can influence truth judgements. In this paper, we
look at the linguistic concreteness effect where participants judge concretely
worded trivia items as more likely to be true than abstractly worded versions
of the same content (Hansen & Wänke, 2010). We discuss the importance
of replicating this phenomenon in developing a programme of research that
explores the combination of further cues (e.g., repetition, processing fluency)
in producing stronger judgements of truth.
To date this association between concrete language and truth has only been
reported in one well-cited paper. Understanding when truth is influenced
by minor language differences, and establishing the robustness of such
a phenomenon, is of substantial practical and theoretical importance. In
this talk we focus on the transparent and open science practices utilised
in the design and development of this effort to replicate the phenomenon:
collaboration, replication and preregistration. This will include a discussion
of Registered Reports and direct replications. We will also talk about
StudySwap, a platform that enables cross-lab collaboration and data
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collection. Throughout the talk we highlight how, as well as benefitting the
scientific community in general, engaging with open science practices brings
demonstrable benefits to postgraduates and ECRs.

Investigating the components of Virtual Morality
Hannah Stone
Moral dilemma research has suggested differences exist in moral decision
making. These differences have been further developed to suggest moral
judgements differ from moral actions. Virtual reality (VR) has been used
to provide evidence for this disparity between moral judgement and moral
action. The aim of this study was to examine a component of VR (immersion)
to understand whether this specific component affects moral decision
making. Participants were randomly assigned to one of three conditions
varying the level of immersion (Highly Immersive; Less Immersive; Nonimmersive). Participants were then required to complete 8 traditional moral
dilemmas. Decisions were made using pushing or pulling movements with a
joystick and dilemmas were phrased using ‘action’ terms. Heart rate data
was also collected throughout to measure arousal. The results suggested
the level of immersion did not significantly affect moral decision making
or arousal. Differences in dilemma type did affect decision making in line
with previous research. These findings suggest that immersion alone is not
responsible for the differences between moral judgement and moral action.

A method to induce sustained anxiety using
aversive sounds: validation of the ‘threat of
screams’ paradigm
Morgan Beaurenaut, Guillaume Dezecache, & Julie Grèzes
Inducing long-lasting anxiety in participants during laboratory experiments
is a methodological challenge. Many studies use the ‘Threat of Shock’
paradigm: participants’ anxiety is induced and maintain as they are
threatened to receive shocks in a non-predictable manner. Although efficient
(this method induce high physiological activity and high subjective reports
of anxiety in subjects), this paradigm may also be costly in that it requires
the use of dedicated laboratory equipment, and may not be appropriate to
test vulnerable populations. Screams being evolutionary ancient and highly
aversive signals (due to their acoustical properties and the fact that their
function is to signal impending danger to conspecifics), we hypothesized
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that they could generate sustained anxiety if they are presented in a nonpredictable manner, requiring sustained vigilance by participants. We thus
developed a paradigm (the so-called ‘Threat of Scream paradigm’), based
on a within-subject design. It consists in presenting subjects with ‘Threat’
and ‘Safe’ blocks. During Threat blocks, participants know they are at risk
of hearing an unpredictable scream. In the ‘Safe’ blocks, no scream will he
beard. We recruited 109 participants in 4 experiments and assessed their
anxiety using skin conductance response and subjective reports of anxiety
as they were performing an unrelated task. Our results show that tonic
activation of the sympathetic system was higher in threat blocks compared
to safe ones. Participants also reported higher anxiety scores in Threat
compared to Safe blocks. Since both physiological and subjective measures
correlated positively, we are confident in the efficiency of our paradigm.
Thanks to the moderate cost and the adaptability to vulnerable populations,
we hope that this paradigm will be widely used to investigate our adaptive
behavior under stress.

Lessons from the Courtroom: Incomplete
evidence decouples the cognitive mechanisms
supporting confidence and doubt.
Josephine Urquhart & Akira Robert O’Connor
Confidence and doubt are fundamental components of metamemory.
Confidence induces us to act and commit to a response, whilst doubt
cautions us to delay, prolonging memory search processes. Crucial to
decision-making across a variety of situations, these subjective sensations
are also pertinent to a range of psychological, political and educational
fields of study. However, despite anecdotal references to their distinct
purposes, cognitive psychology typically conceives of doubt as an extreme
form of low confidence. We aimed to question this untested assumption by
developing a novel experimental paradigm more likely to generate salient
and meaningful doubt, as compared with traditional recognition memory
tasks. Development of this paradigm was guided via observations/interviews
in a courtroom setting, where doubt is often explicitly referenced. From these
data, we identified types of evidence which were connected with doubt
amongst jury members, including: I) conflicting and II) incomplete. Across
a single experiment (n=30) we incorporated these types of evidence into
a modified Deese–Roediger–McDermott paradigm. During this memory
test participants were asked to select the old stimulus when presented with
target-lure word pairs. Conflict was generated by varying the semantic
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similarity index between target-lure pairs across three levels (high, medium
& low). Incompleteness was generated by masking stimuli across three
conditions (target-masked, lure-masked & unmasked). Confidence and
doubt were assessed via ratings made after each test response. Providing
some of the first experimental evidence for confidence-doubt dissociations,
our results revealed incomplete evidence, stemming from target-masking,
systematically reduced the correlation between confidence and doubt
ratings. Subsequently, our findings are discussed in terms of multiple-process
accounts of metacognition, with a distinct neural network linked to each
sensation.

Investigating anchoring effects in a risky
decision-making task
Leila Iliffe-Hodgetts, Jennifer Cook, Danielle Ropar & Sarah
Beck
Brassen, Gamer, Peters, Gluth and Büchel (2012) adapted a risky decisionmaking task, first used by Slovic (1966), to explore regret responsiveness.
In a computerised task, eight boxes were presented in a horizontal line
and were opened sequentially from left to right. Seven boxes contained a
gold coin but one contained the devil. If the devil was found, then all coins
collected thus far on the trial were taken away. At any point in each trial,
the participants could choose to stop opening any further boxes and could
bank the coins collected so far.
We have explored risky decision-making and counterfactual reasoning
using a version of Brassen et al’s task. However, we are concerned that
anchoring effects may be affecting decision-making: since participants
are told to collect as many coins as they can, this may cause perceptual
anchoring to the final box. Our current study adapts the task to remove
the potential anchor. Participants completed three versions of the task
(counterbalanced): line sequential (the original version of the task, boxes
presented in a horizontal line and opened left to right); circle sequential
(boxes presented in a circle and opened sequentially starting from the 12
o’clock position); or circle random (boxes presented in a circle, but the start
point was randomised. We found a significant interaction between the first
condition order and condition [F(4, 58) = 4.53, p = <0.05]. However, when
we examined performance on the first condition completed only, a one-way
ANOVA revealed there was not a significant effect of the average number of
boxes opened in the first condition completed [F(2,30) = .922, p = >0.05].
Therefore, it does not seem that the condition affected decision-making.
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Conception of Judgmental Sense
Kiran Pala
This paper sets out to foreground a traditional problem about ‘judgemental
sense’ within the ‘act of knowing’ paradigm. In the context of everyday
living experiences and beliefs that are mental acts, objects and relations
such as properties, events, and (etc.) that people talk about, or think
about, or present do in fact turn on cognized conceptual structures in
correspondence with Husserl’s existential judgments of intentional states
and objects. The turn toward the notion of an intentionality by way of
explorations into the nature of mental acts allows us to bring our ‘feelings
and beliefs’ thematically into focus, so that they are valued as precise
‘modes’ of acts in which these objects appear. Thus, the intuitive content
of experiences flourished when the techniques of semantic notions were
applied to mental states of transcendental experience to procure cognized
representations in the context of the transformation of intentionality which is
often judged to be uncertain. My fundamental starting point, however, is the
notion of intentional objects of an act, which are, by definition, those things
which we think about or present or take or pretend to view as existing. One
may wonder how the notion of intentional objects should be rejected by
anyone who takes phenomenal intentionality seriously, and hence it may
seem that the question about the ‘referents’ of nonexistent objects does not
arise only when the particular objects do not exist in the physical ‘world’.
However, there are many comparable ways to present the manifestation of
objects in thoughts. For instance, in natural language we may prefer to use
names, quantifiers and demonstrative pronouns to describe the properties,
events and state of affairs that do not exist and will never occur or obtain.
Originally, I counted ‘complexions’ and ‘relations’ as classes of objects in
higher order of cognition and reasons will be explained on the basis of
which of these objects are called objects of higher order.
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